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2) STUDY NAME: 

3) WATERCOURSE: 

4) DOCUMENT TYPE: 
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**************lH!-'1<Hi•********-ll·**************~;it*********** 
* WATER SURFACE PROFILES * 
* VERSION OF NOVEMBER 1976 * 
* UPDATED MAY 1984 * 
* * RUN DATE 28 AUG 86 TIME 7:46:44 * 

* 
******ii-**********************************il•************ 
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-*****************************iHt******** * U, S. ARMY CORPS OF ENGINEERl3 * 
* THE HYDROLOGIC ENGINEERING i:ENTER * 
* 609 SECOND STREET, SUITE D * 
* DAVIS, CALIFORNIA 95616 * 
* (916) 440-2105 (FTS) 448-2105 * 
******************************ii******** 

,MEhPh'/.SJ /1/ ·-FIS 
BELL£ RI I.J6>-::? 

.C/VC,(:b,/lC/160 ,RUN 
/ t10 - Y £ /1,.<? ,,z:::-L 00 j) 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



-~--· 

• 28 AUG 86 7: 46:.44 PAGE 1 • 
• • 

THIS RUN EXECUTED 28 AUG 86 7:46:44 • ****~****************~***********************~**** • HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 • MOOlFICATION - 50,51,52,53,54,55,56 -• *********"'"************i•*****{.'*********i;*********** 

• • C 
T1 MEMPHIS, MI - FIS • T2 !00 YEAR FLOOD • T3 BELLE RIVER 

• J1 !CHECK IN0 NXNV !DIR STRT METRIC HV!NS G WSEL FG • 
I 

0. 2. 0. 0 . 0.002000 0.00 0.0 0. 695.000 0.000 • • J2 NPROF !PLOT PRFVS XSECV J<SECH FN ALLDC IBW CHNIM I TRACE - I • ~~~ n l"\l"\n -1. 000 n l'\l'\.n I'\. l'\l'\I"\ I'\ r\l'\r'\ I"\ nnn n nnn n nnn n nnn -
I 

.. J.. vvv v.vvv v. vvv v. vvv v.vvv v. vvv 
-· '\J\,I~ 

...,_ 'W'\,1- -· """"'"'""" -
J3 VARIA:3LE CODES FOR SUMM/l,RV PFHNTOUT • • 150.000 110.000 200.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

I • • NC 0.060 0.060 0.040 0. 100 0.300 0.000 0,000 0.000 0.000 0.000 

I GT 2.000 6280.000 6280.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • ET 0.000 0.000 1. 400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION Mnvr-n Tn nnwNSTRr-AM CnRPnRATr- L!M!TS 

I 
J{ 1 0.000 38.000 249.000 314.000 0.000 0.000 0.000 0.000 -3.900 0.000 I 

• GR 710.800 0.000 7!0.000 25.000 709.400 50.000 709.900 75.000 708. 500 100.000 • GR 708.400 125.000 708.300 150.000 709.300 175.000 708.400 200. 000 699.000 225.000 
GR 689.900 247.000 689. 500 248.990 689.500 249.000 689.400 254.000 689.300 259.000 • GR 689.000 264.000 689.300 269.000 689.700 274.000 689.700 279.000 689.600 284.000 • 

I 
- GR 689.300 289.000 688.900 294.000 688.400 299.000 688.000 304.000 688.600 309.000 

GR 689.200 314.000 689.200 314.010 689.600 315. 000 699.600 340.000 709. 100 365.000 • GR 709.300 390.000 709.700 415.000 710.300 440. 000 710.900 465.000 711. 700 490.000 • GR 712.700 515.000 713.900 540.000 714.400 561. 000 0.000 0.000 0.000 0.000 

• X1 1808.000 0.000 0.000 0. 000 1808.000 1808. 000 1B08.000 0.000 3.600 0.000 • 
ET 0.000 4. 100 1. 400 233.000 330.000 0.000 0.000 0.000 0.000 0.000 • Xi 1873.000 0.000 0.000 0.000 65.000 65. 000 65.000 0.000 0. 150 0.000 • 
NC 0.000 0.000 0.000 0. 300 0.500 0.000 0.000 0.000 0.000 0.000 • ET 0.000 4. 100 1. 400 249.000 314.000 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION DOWNSTREAM OF BORDMAN RD BRIDGE 
X1 1938.000 38. 000 249.000 314.000 65.000 65.000 65. 000 0.000 0.000 0.000 • GR 710.800 0.000 710.000 25.000 709.400 50.000 708.900 75.000 708. 500 100.000 • 

I 
GR 708.400 125.000 708.300 150. 000 708.300 175.000 708.400 200.000 6"i9.000 225.000 
GR 689.900 247.000 689. 500 248.990 689. 500 249.000 689.400 254.000 689.300 259.000 • GR 689.000 264. 000 689.300 269.000 689.700 274.000 689. 700 279.000 689. 600 284.000 • GR 689.300 289.000 688.900 294.000 688.400 299.000 688.000 304.000 688. 600 309.000 

• • I • • 



• 28 AUG 86 7:46:44 PAGE 2 • 
• GR 689.200 314.000 689.200 314.010 689.600 315.000 699.600 340.000 709. 100 365.000 • GR 709.300 390.000 709. 700 415.000 710. 300 440.000 710.900 465.000 71 i. 700 490.000 

GR 712.700 515.000 713.900 540.000 714.400 561.000 0.000 0. 000 0.000 0.000 • I • NC 0.000 0.000 0.030 0. 100 0.300 0.000 0.000 0. 000 0.000 0.000 
ET 0.000 4. 100 4. 100 249.000 314.000 0.000 0.000 0.000 0.000 0.000 • DOWNSTREAM FACE OF BORDMAN RD ORIDGE • Xl 1939.000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 
BT -25.000 0.000 710.800 0.000 25.000 710. 000 0.000 50.000 709.400 0.000 • BT 0.000 75.000 708.900 0.000 100.000 708. 500 o. 000 125.000 70B.400 0.000 • BT 0. 000 150.000 70B.300 0.000 175.000 708.300 0.000 200.000 70B.400 0.000 
BT 0.000 225.000 708.600 0.000 248.990 708.600 689.500 249.000 70B.600 705.600 • BT 0.000 314.000 708.700 705.800 314.010 708.700 689.200 315.000 70B. 700 0.000 • BT 0.000 340.000 708.900 0.000 365.000 709. 100 0.000 390.000 709.300 0.000 
BT 0.000 415.000 709. 700 0.000 440.000 710.300 0.000 465.000 710.900 0.000 • BT 0.000 490.000 711. 700 0.000 515.000 712. 700 0.000 540.000 713.900 0.000 • BT 0.000 561. 000 714.400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

• ET 0.000 4. 100 4. 100 249.000 314.000 0.000 0.000 0.000 0.000 0.000 • UPSTREAM FACE OF BORDMAN RD BRIDGE 
)(1 1972.000 0.000 0.000 0.000 33.000 33.000 33.000 0. 000 0.000 0.000 • X2 0.000 0.000 0.000 0.000 0.000 0.000 i. 000 0.000 0.000 0.000 • 
NC 0.070 0.070 0.040 C.000 0.000 0.000 0.000 0.000 0.000 0.000 • ET 0.000 4. !00 1. 400 249.000 314.000 0.000 0.000 0. 000 0.000 0.000 • CROSS SECTION UPSTREAM OF BOODMAN RD BRIDGE 
XI 1973. 000 0.000 0.000 0. 000 L 000 1. 000 1. 000 0. 000 0.000 0.000 • • )(1 2007.000 0.000 0.000 0.000 34.000 34.000 34.000 0.000 0.300 0.000 

• NC 0.000 0.000 0.000 0.300 0.500 0.000 0.000 0.000 0.000 0.000 • ET 0.000 ll·. 100 o. 100 101.000 348.000 107.000 327.000 0.000 0.000 0.000 
FIELD MEASURED CROSS SECTION MOVED TO 100' UPSTREAM OF BORDMAN RD BRIDGE • Xl 2072.000 27.000 175.000 274.000 05.000 65.000 65.000 0.000 0.000 0.000 • GR 697.300 0.000 696.900 25.000 696.200 50.000 696.300 75.000 696. 500 100.000 

GR 696.400 125.000 696. 100 150.000 696.200 175.000 692.200 200.000 692.800 203.000 

• GR 690. 500 210.000 688.900 220.000 688. 700 230.000 689.700 240.000 689.800 250.000 • GR 689. 100 260.000 691. 200 270.000 692.800 274.000 697.400 290.000 697.600 315.000 
GR 698.000 340.000 698.400 365.000 698. 700 390.000 699.500 415.000 700.900 440.000 

• GR 703. 100 455.000 713. 100 540.000 0.000 0.000 0.000 0.000 0.000 0.000 • 
ET 0.000 4. 100 1. 400 253.000 717.000 0. 000 0.000 0. 000 0.000 0.000 • FIELD MEASURED CROSS SECTION • X1 2172. 000 30.000 435.000 534.000 100.000 100.000 100.000 0.000 0.000 0.000 
GR 710. 000 0.000 705.000 1B0.000 700.000 250.000 b97.300 260.000 696.900 285.000 • GR 696.200 310.000 696.300 335.000 696.500 360,000 696.400 385.000 696. 100 410.000 • GR 696.200 435.000 692.200 460.000 692.800 463.000 690.500 470.000 688.900 480.000 
GR 688.700 490.000 689.700 500.000 689.800 510.000 689. 100 520.000 691.200 530.000 • GR 692.800 534.000 697.400 550.000 697.600 575.000 098.000 600.000 698.400 625.000 • GR 698. 700 650.000 699. 500 675.000 700.900 700,000 703. 100 715.000 713. 100 800.000 

• • 
• • 
• • 
• • 



• 28 AUQ 86 7:46:44 PAGE • 
• • NC 0. 000 0.000 0,000 o. 100 0.300 0.000 0.000 0.000 0.000 0.000 

ET 0.000 4. 100 1. 400 0.000 800.000 0. 000 0.000 0.000 0.000 0.000 • CROSS SECTION REPEATED UPSTREAM • J(! 2591. 000 0.000 0.000 0. 000 419.000 419. 000 419.000 0.000 0.950 0.000 

• ET 0.000 0.000 1. 400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION REPEATED UPSTREAM 
X1 3010.000 0.000 0.000 0.000 419.000 419.000 419.000 0.000 0.950 0.000 • • CROSS SECTION A MOVED DOWNSTREAM 
Xl 3i.J29.000 30.000 113.000 200.000 419.000 419.000 419.000 0.000 -0.950 0.000 • GR 708.900 0.000 704.BOO 24.000 699.700 38.000 699.500 55.000 699.400 80.000 • GR 700. 200 105.000 696.000 108.000 694.900 113.000 692.500 115.000 692.800 120.000 
GR 694.800 185.000 695.300 190.000 696. 100 195.000 697.400 200.000 69B.300 225.000 • GR 701. 800 250.000 700.500 275.000 702. 100 300.000 701. 600 325.000 701. 500 350.000 • GR 701. 000 375.000 700.500 400.000 700.300 425.000 700.200 450.000 699.900 475.000 
GR 699. 700 500.000 699.200 525.000 696.500 550.000 710.000 5B0.000 725.000 620.000 • • ET 0.000 4. 100 4. 100 29.750 438.000 0.000 0.000 0.000 o._ooo 0.000 

CL'lOSS SECTION A • Xi 3850.000 30.000 113.000 200.000 421. 000 421.000 421.000 0.000 0.000 0.000 • GR 708.900 0.000 704.800 24.000 699.700 38.000 699.500 55.000 699.400 80.000 
GR 700.200 i05.000 696.000 108.000 694.900 11.3.000 692.500 115.000 692.800 120.000 • GR 694.600 185.000 695.300 190.000 696. 100 195.000 697.400 200.000 698.300 225.000 • GR 701. 800 250.000 700.500 275.000 702. 100 300.000 701. 600 325.000 701. 500 350.000 
GR 701.000 375.000 700. 500 400.000 700.300 425.000 700. 200 450.000 699.900 475.000 • GR 699. 700 500.000 699.200 525.000 696.500 550. 000 710.000 580.000 725.000 620.000 • 
ET 0.000 0.000 0.400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION A REPEATED UPSTREAM • X! 4237.000 19.000 113.000 200.000 387.000 3B7.000 387.000 0.000 i. 540 0.000 
GR 70B.900 0.000 704.BOO 24.000 699.700 38.000 699.500 55.000 699.400 80.000 

• GR 700.200 105.000 696.000 10B.OOO 694.900 113.000 692. 500 115.000 692.800 120.000 • GR 694.800 185.000 695.300 190.000 696. 100 195.000 697.400 200.000 699.300 225.000 
GR 701.BOO 250.000 702.000 500.000 710.000 580.000 725.000 620.000 0.000 0.000 

• • ET 0.000 4. 100 1. 400 33.060 247.840 0.000 0.000 0.000 0.000 0.000 
CROSS SECTION A REPEATED UPSTREAM 

• Xl 4625.000 0.000 0.000 0.000 388.000 200.000 3B8.000 0.000 1. 540 0.000 • 
CROSS SECTION A REPEATED 

• X1 5012.000 0.000 0.000 0.000 3B7.000 387.000 3B7.000 0.000 1. 540 0.000 • 
CROSS SECTION A REPEATED UPSTREAM 

• )(1 5400.000 0.000 0.000 0.000 3B8.000 230.000 388.000 0.000 1. 540 0.000 • 
CROSS SECTION A REPEATED 

• )( 1 5787.000 0.000 0.000 0.000 3B7.000 200.000 387.000 0.000 1. 540 0.000 • 
• • 
• • 
• • 
• • 



• 28 AUG 86 7:46:44 PAGE 4 • 
• • CROSS SECTION A REPEATED UPSTREAM 

Xl 6175. 000 0.000 0.000 0.000 388.000 388.000 388.000 0.000 1. 540 0.000 • • ET 0.000 4. 100 1. 400 60.000 253.000 0.000 0.000 0.000 0.000 0.000 
Xl 6368.000 0. 000 0.000 0.000 193.000 193.000 193.000 0.000 0. 770 0.000 - -• • NC 0.080 0.035 0.040 0. 500 1. 000 0.000 0.000 o .. 000 0.000 0.000 
ET 0.000 4. 100 1. 400 86.500 226.500 0.000 0,000 0.000 0.000 0.000 • Xi 6468.000 0. 000 0.000 0.000 100.000 100.000 100.000 0.000 0.600 0.000 • 
ET 0.000 0.000 4. !00 92.000 178.000 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION AT M-19 BRIDGE REPEATED • )( 1 6562.000 14.000 100.000 170.000 94.000 94.000 94.000 0.000 -1. 550 0.000 
GR 730.000 0.000 725. 500 70.000 707.300 100.000 707.200 101. 100 706.400 117.000 • GR 704.800 135.000 706. 100 152.000 706.300 170. 000 706.400 170. 100 716.000 190.000 • ,..., ~., ,..,..,.. P'\-1'\. ,..,..,.. .., ,. -, r\r.n 350. 000 -,,. - ""'" I n.r. r,.r,.r. -,,"",.. nnr. ""PI'\ I'\ l"\I'\ I'\ I'\ l"\l'\I"\ I'\ l"\l"\I"\ 

I 
,,., I J.C. UUV C:.7U, VVV , .I.,. uvu , J. ,. uvu cuu,uuu ,c:u.uvu ,vu. uuu u, uuu v. uuv 

• NC 0.000 0.000 0.000 0. 100 0. 300 0.000 0.000 0.000 0.000 0.000 • ET 0. 000 0.000 1. 400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
CROSS SECTION AT M-19 BRIDGE REPEATED - Y1 Lo=n '""' n nnn n nnn f\ f\l'V\ ,.,,Do nnn ,,-co nnn ~:u:u:> nnn n nnn 1 

t "" 0.000 -
I 
- n• ~UWV,V\JV v. v ..... u \,I', \.JIVV \J, vvv C..O~. \JVV ~""'-'• ...,,., ..... ~~'-'• --- ,..,, ,..,,.,,.., ...... W'"" -

CROSS SECTION AT M-19 BRIDGE REP'E~TED 

• )( 1 6900.000 0.000 0.000 0.000 50.000 50.000 50.000 0.000 0.200 0.000 • 
ET 0. 000 4. 100 1. 400 87. 000 .183.000 0.000 0. 000 0. 000 0.000 0.000 

I • 
CROSS SECTION 50' DOWNSTREAM OF M-19 BRIDGE • Xl 6950. 000 14.000 100.000 170.000 50.000 50.000 50.000 0.000 0.000 0.000 

GR 730.000 0. 000 725. 500 70.000 707.300 100.000 707.200 101. 100 706.400 117.000 • GR 704.800 135.000 706. 100 152.000 706.300 170.000 706.400 170. 100 716.000 190.000 • GR 716.000 290,000 7!7.000 3~0. 000 717,000 600,000 720.000 700.000 0.000 0.000 

I • NC 0. 000 0.000 0.000 0. :, 00 0. 500 0.000 0.000 0.000 0.000 0.000 • ET 0.000 4. 100 4. 100 100.000 170.000 0.000 0.000 0.000 0.000 0.000 
CROSS SECTION DOWN STREAM OF M-19 BRIDGE 

• Xl 7000.000 0.000 0.000 0.000 50.000 50.000 50.000 0.000 0.000 0.000 • 
I 

-
NC 0.080 0.050 0.030 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 

• ET 0.000 4. 100 4. 100 100.000 170.000 0.000 0.000 0.000 0.000 0.000 • DOWNSTREAM FACE OF M-19 BRIDGE 
X1 7001. 000 0.000 0.000 0.000 1.000 1. 000 1. 000 0.000 0.000 0.000 

I • 
BT -10. 000 0.000 730.000 0.000 70.000 725. 500 0.000 100. 000 723.500 707.300 • BT 0.000 101. !00 724.000 718. 500 170.000 721. 500 716.000 170. 100 721.000 706.400 
BT 0.000 290.000 717.000 0.000 350.000 717.000 0.000 600.000 717.000 0.000 

• BT 0.000 700.000 720.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 • 
ET 0.000 4. 100 4. 100 100.000 170 .. 000 0.000 0.000 0.000 0.000 0.000 

• UPSTREAM FACE OF M-19 BRIDGE • X1 7036.000 0.000 0.000 0.000 35.000 35.000 35.000 0.000 0.000 0.000 
X2 0. 000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 

• • 
• • 

I • • 
• • 



• 29 AUG 86 7:46:44 PAGE 5 • 
• • NC 0.000 0.000 0.040 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

ET 0.000 4. 100 4. 100 100.000 170.000 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION UPSTREAM OF M-19 BRIDGE • Xi 7037.000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 

• NC 0.000 0.000 0.000 0.300. 0. 500 0.000 0.000 0. 000 0.000 0.000 • ET 0.000 4. 100 4. 100 90.000 180.000 0.000 0.000 0.000 0.000 0.000 
Xl 7047.000 0.000 0.000 0,000 10.000 10.000 10.000 0.000 0.000 0.000 • • ET 0.000 0.000 4. 100 89,000 185.000 0.000 0.000 0.000 0.000 0.000 

CROSS SECTION AT M-19 BRIDGE REPEATED • X! 7137.000 0. 000 0.000 0.000 90.000 90.000 90.000 0.000 0.280 0.000 • 
NC 0.000 0.000 0.000 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 • ET 0.000 0.000 4. 100 B6.700 188.000 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION AT i"l-19 BRIDGE REPEATED 
Xl 7517.000 0.000 0.000 0.000 380.000 380.000 380.000 0.000 1. 100 0.000 • • ET 0.000 0.000 1. 400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

CROSS SECTION AT M-19 BRIDGE REPEATED • Xl 7997.000 0.000 0.000 0.000 480.000 480.000 480.000 0.000 1. 380 0.000 • 
ET 0.000 0.000 1. 400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION AT M-19 BRIDGE REPEATED • Xl 9477.000 0.000 0.000 0.000 480.000 480.000 490.000 0.000 1.380 0.000 

• NC 0.080 0.080 0.040 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION DOWNSTREAM OF PRIVATELY OWNED BRIDGE 

I 
Xl 8960.000 29.000 282. 000 327.000 483.000 483.000 483.000 0.000 0.000 0.000 • GR 725.000 0.000 720.000 30.000 718.800 50.000 718.800 75.000 718.900 100.000 • GR 718. 500 125.000 718.400 150.000 718.600 175,000 718.700 200.000 719.200 225.000 
GR 715.700 250.000 712.200 277.000 711.800 282.000 71 i. 800 282.010 710.700 285.000 • GR 710.300 290.000 710.500 295.000 710.700 300.000 710.600 305.000 710.300 310.000 • GR 711. 000 315.000 711. 700 320.000 712.400 322.000 713. 700 327.000 721. 200 340.000 
GR 721. 800 365.000 724. 100 390.000 726. 500 415,000 728. 100 430.000 0.000 0.000 • • DOWNSTREAM FACE OF PRIVATELY OWNED BRIDGE (PERCHED BRIDGE> 
Xl 8961. 000 0. 000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 

• SB 0.000 1. 640 3.000 0.000 42.000 • 0.000 460.000 0.000 0.000 0.000 
UPSTREAM FACE OF PRIVATELY OWNED BRIDGE (PERCHED BRIDGE) • Xl 8972.000 0.000 0.000 0.000 11. 000 11. 000 11.000 0.000 0.000 0.000 • X2 0.000 0.000 1. 000 721. 200 721. 400 0.000 0.000 0.000 0.000 0.000 

BT -11. 000 200.000 71B. 700 0.000 225.000 719.200 0.000 250.000 720.600 0.000 • BT 0.000 277.000 721. 400 0.000 282.000 721.400 711.800 282.010 721.400 720.000 • BT 0.000 340.000 721. 700 721. 200 365.000 721. 800 0.000 390.000 724. 100 0.000 
BT 0.000 415.000 726. 500 0. 000 430.000 728. 100 0.000 0.000 0.000 0.000 • • 

I • • 
- -... • 

• • 
• • 
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29 AUG 86 7:4~1:44 

NC 0.000 0.000 0.000 0. 100 0.300 
CROSS SECTliON UPSTREAM OF PRIVATELY • Wl'IJED BRIDGE 

Xi B97:3. 000 0.000 0.000 0.000 1. 000 

CROSS SECTION AT UPSTREAM CORPORATE LIMIT 
X1 9200.000 0.000 0.000 0.000 227.000 
EJ 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 

1. 000 1. 000 0.000 

2:27. 000 227.000 0. 000 
0.000 0.000 0.000 

PAGE 

0.000 0.000 

0.000 0.000 

0.000 0.000 
0.000 0.000 

6 • 
• 

I • 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 

28 AUG 96 

SECNO 
G 
TIME 
SLOPE 

7:46:44 

DEPTH 
GLOE 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

CRIWS 
GROB 
VRDB 
XLOBR 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
l!NCH 
IDC 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

• *PROF 1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

CCHV= 0. 100 CEHV= 0. 300 
*SECNO 0.000 

CROSS SECTION MOVED TO 
0.00 11. 53 695.63 

6280. 450. 5399. 
0.00 3.41 7.97 

0. 002033 0. 0. 

*SECNO 1808.000 
1808.00 1:i. 58 699.2B 

6280. 453. 5393. 
0.07 3.40 7.92 

0.001991 180B. 1808. 

*SECNO 1873.000 

3470 ENCROACHMENT STATIONS= 
1873. 00 11. 53 699.38 

6280. 411. 5466. 
0.07 3.61 8.07 

0.002084 65. 65. 

CCHV= 0.300 CEHV= 0.500 
*SECNO 1938.000 

3470 ENCROACHMENT STATXONS= 

DOWNSTREAM CORPORATE LIMITS 
0.00 695.00 696.51 0.87 
431. 132. 677. 133. 
3.23 0.060 0.040 0.060 

0. 0 0 3 

0.00 0.00 700. 14 0.86 
434. 133. 681. 135. 
3.21 0.060 0.040 0.060 

1B08. 1 0 0 

0.00 
0. 

0.000 
0.00 

3.64 
39. 

0.000 
0.00 

233.0 330.0 TYPE= ! TARGET= 
0.00 0.00 700.29 0.91 0. 13 
402. 114. 677. 114. 41. 
3. 53 0.060 0.040 0.060 0.000 

65. 2 0 0 0.00 

249.0 314.0 TYPE= 1 TARGET=-
CROSS SECTION DOWNSTREAM OF BORDMAN RD BRIDGE 

1938.00 11.33 
6280. 0. 
0.07 0.00 

0.004198 65. 

CCHV= 0. 100 CEHV= 
*SECND 1939.000 

699.33 0.00 
6280. 0. 
9.46 0.00 

65. 65. 

0.300 

0.00 700.72 1. 39 0. 19 
0. 664 . 0. 42. 

0.000 0.040 0.000 0.000 
2 0 0 0.00 

3370 NORMAL BRlDGE,NRD= 25 MIN ELTRD= 708.30 MAX ELLC= 705.80 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIQHT 

SSTA 
ENDST 

0.00 
0. 

684. 10 
116. 25 

0.00 
5. 

687.70 
116. 56 

97.000 
0.01 

5. 
687.85 
97.00 

65. 000 

0.24 
5. 

688.00 
65.00 

685.60 
685.30 

223. 58 
339.83 

689.20 
688.90 

223.42 
339.98 

689.35 
689.05 

233.00 
330.00 

689. 50 
100000.00 

249.00 
314.00 

PAGE 7 • 
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28 AUG 86 

SECNO 
G 
TIME 
SLOPE 

7:46:44 

DEPTH 
GLOB 
VLOB 
XLOBL 

C!>JSEL 
GCH 
VCH 
XLCH 

3470 ENCROACHMENT SYATI• NS= 

CRIWS 
GROB 
VROB 
XLOBR 

249.0 
DOWNSTREAM FACE OF BORDMAN RO 

1939.00 11. 33 699.33 0.00 
6280. 0. 6280. 0. 
0.07 0.00 9.46 0.00 

0.002359 1. 1. 1. 

*SECNO 1972.000 

3370 NORMAL BRIDGE,NRD= 25 MXN ELTRD= 

3470 ENCROACHMENT STATIONS= 249.0 

WSELK. 
ALOB 
XNL 
!TRIAL 

314.0 
BRIDGE 

0.00 
o. 

0.000 
0 

EG 
ACH 
XNCH 
IDC 

TYPE= 

700.72 
664. 

0.030 
0 

708.30 MAX ELLC= 

314.0 TVPE= 
UPSTREAM FACE OF ~ORDMAN RD BRIDGE 

1972.00 11. 44 699.44 0.00 0.00 700.80 
6280. 0. 6280. 0. 0. 671. 
0.07 0.00 9.36 0.00 0.000 0.030 

0.002285 33. 33. 33. 0 0 

*SECNO 1973.000 

3470 ENCROACHMENT STATIONS= 249.0 314.0 TYPE= 
CROSS SECTION UPSTREAM OF BDRDMAN RD BRIDGE 

1973.00 11. 44 699.44 0.00 0.00 700.80 
6280. 0. 6280. 0. 0. 671. 
0.07 0.00 9.36 0.00 0.000 0.040 

0.004059 1. 1. 1. 0 0 

-11-SECNO 2007.000 
2007.00 11. 78 700.08 0.00 0.00 700.95 

6280. 405. 5486. 389. 138. 693. 
0.08 2.93 7. 91 2. 7B 0. 070 0. 040 

0.001938 34. 34. 34. 2 0 

CCHV= 0. 300 CEHV= 0.500 
-11-SECNO 2072.000 

3470 ENCROACHMENT STATIONS= 101. 0 348.0 TVPE= 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

1 TARQETm 

t. 39 0.00 
o. 42. 

0.000 0.000 
0 0.00 

705.80 

1 TARGET= 

1. 36 0.08 
0. 42. 

0.000 0.000 
0 0.00 

1 TARGET= 

1. 36 0.00 
0. 42. 

0.000 0.000 
0 0.00 

0.86 0.09 
140. 43. 

0.070 0.000 
0 0.00 

1 TARGET= 

OLOSS 
TWA 
ELMIN 
T•PWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

65.000 

0.00 689. 50 
5. 100000.00 

688.00 249.00 
65.00 314.00 

65.000 

0.00 689.50 
5. 100000.00 

688.00 249.00 
65.00 314.00 

65.000 

0.00 689. 50 
5. 100000.00 

688.00 249.00 
65.00 314.00 

0.05 689.80 
5. 689. 50 

688.30 222.91 
117. 58 340.49 

247.000 

PAGE B • 
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• 28 AUG 86 7:46:44 PAGE 9 • 
• FIELD MEASURED CROSS SECTION MOVED TO 100' UPSTREAM OF BORDMAN RD BRIDGE • 2072. 00 12.09 700.79 0.00 0.00 701. 18 0.39 0.09 0. 14 696.20 

6280. 605. 5226 . 449. 334. 967. 271. 45. 6. 692.80 • 0.08 1. 81 5.41 l. 66 0.070 0.040 0.070 0.000 688.70 101. 00 • 0.00103S 6S. 6S. 6S. 2 0 0 0.00 247.00 348.00 

• • *SECNO 2172.000 

• 3470 ENCROACHMENT STATIONS= 253.0 717.0 TYPE=> 1 TARGET= 464.000 • FIELD MEASURED CROSS SECTION 
2172.00 12. 38 701. 08 0.00 0.00 701. 31 0.23 0.08 0.0S 696.20 • 6280. 1265. 4429. 586. 831. 99S. 475. 49. 6. 692.80 • 0.09 i. 52 4.45 1. 23 0.070 0.040 0.070 0.000 688.70 2S3.00 

0.000676 100. 100. 100. 2 0 0 0.00 448.26 701. 26 • • 
CCHV= 0. 100 CEHV= 0. 300 • *SECNO 2591.000 • CROSS SECTION REPEATED UPSTREAM 

2591. 00 11. 7l. 701. 36 0.00 0.00 701.66 0.30 0.33 0.02 697. 15 • 6280. 1150. 4653. 477. 713. 929. 366. 70. 11. 693.75 • 0. 12 1. 61 5.01 1. 30 0.070 0.040 0.070 0.000 689.6S 244. 19 
0.000938 4:7.9. 4l.9. 4t9. 2 0 0 0.00 447. 15 691.34 • • 

*SECNO 3010.000 • CROSS SECTION REPEATED UPSTREAM • 3010.00 11. 16 701. 76 0.00 0.00 702. 14 0. 38 0.45 0.03 698. 10 
6280. 1032. 4864. 385. 609. 873. 281. 88. 15. 694.70 • 0. 14 i. 69 5.57 1. 37 0.070 0.040 0.070 0.000 690.60 250.52 • 0.0012S7 419. 419. 419. 2 0 0 0.00 430.89 681. 41 

• • *SECNO 3429.000 
CROSS SECTION A MOVED DOWNSTREAM • 3429.00 10.79 702.34 0.00 0.00 702.62 0.27 0.46 0.01 693.95 • 6280. 531. 4064. 1684. 319. 802. 1116. 107. 19. 696.45 

0. 17 i. 67 5.07 1. 51 0.070 0.040 0.070 0.000 691. 55 28. 13 

• 0.000986 419. 419. 419. 2 0 0 0.00 536.97 565. 10 • 
• *SECNO 3850.000 • 

3470 ENCROACHMENT STATIONS=> 29.8 438.0 TYPE= 1 TARGET= 408.250 

• CROSS SECTION A • 3850.00 10.21 702.71 0.00 0.00 703.24 0. S3 0. S5 0.08 694.90 
6280. 5S4. t\917. 809. 270. 751. 488. 126. 24. 697.40 

• 0. 19 2. 06 6.55 1. 66 0.070 0.040 0.070 0.000 692. so 29.75 • 0.00179S 421. 421. 421. 2 0 0 0.00 408.25 438.00 

• • 
• • 
• • 
• • 



• 29 AUG 86 7:46:44 PAGE 10 • 
• SECNO DEPTH CWSEL CRIWS WSEU\ EG HV HL DL•SS BANK ELEV • G GL•B OCH GR•B ALOB ACH AROB VOL TWA LEFT/RIGHT 

TIME VL•B VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XL•BL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST • 
• ltSECNO 4237.000 • CROSS SE'.CTION A REPEATED UPSTREAM 

4237.00 9. 32 703. 36 0. 00 0.00 704.26 0.89 0.90 0. 11 696.44 • 6280. 458. 5448. 374. 197. 673. 144. 137. 27. 698.94 • 0.21 2. 33 8.09 2.60 0.070 0.040 0.070 0.000 694.04 32. 18 
n r.n~• ,_..,. ... ~~ ... ~~ MM~ ... n n n nn ..,,,A • n ..,,..,..,__ "'L 

I 
U.UU..:IJ.Cf we,. WO/'. u-c,. ' u u v.vv c;..,..,., .I. g ~FCJ. WCJ • • 

*SECNO 4625.000 • • ~.n."7n !:'1'1.ll"DnAl'UlvU::'h.lT CTATTnh.fC!..,,. .,.., 
' ri.r.."'7 C, Tvcu::·- • TADr.-c-y..,.. ~t Jl "'1'Dn 

I 
t.J-.r, .,_,. -'"""''-...,,-,,-., ll ''-l'U t -.l'IF'"II .l.\.lll'J~- w~.,. ,:;-v,. 1,;p I Jr~- • t r,n, '\:JI,_ I - ,i:;..a."""T. ,~ ..... 

CROSS SECTION A REPEATED UPSTREAM • 4625.00 8.99 704. 57 0.00 0.00 705. 59 1. 02 i. 30 0.04 697.98 • 6280. 405. 5529. 346. 171. 645. 128. 145, 29. 700.48 
0.22 2. 37 8. 57 2. 71 0.070 0.040 0.070 0.000 695. 58 33.06 • 0.003759 388. 388. 200. 2 0 0 0.00 214.78 247.84 • 

I 
- -
• *SECNO 5012.000 • CROSS SECTION A REPEATED 

5012,00 EL 92 706.04 0.00 0,00 707, 09 1. 05 1. 49 0.01 699. 52 

I • 
6280. 392. 5549. 339. !64. 638. 124. 153. 31. 702.02 • 0.23 2. 38 8.69 2.73 0.070 0.040 0.070 0.000 697. 12 33.28 

0.003926 387. 387. 387. 2 0 0 0.00 213.99 247.27 

• • 
<>SECNO 5400.000 

• CROSS SECTION A REPEATED UPSTREAM • 5400.00 8. 87 707. 53 0.00 0.00 708.60 1. 07 1. 51 0.01 701. 06 
6280. 385. 5561. 335. 161. 634. 122. 161. 32. 703. 56 

• 0.25 2. 39 8.77 2.75 0.070 0.040 0.070 0.000 698.66 33.41 • 0.004023 388. 388. 230. 2 0 0 0.00 213.55 246.95 

• 11-SECNO 5787. 000 • 
CROSS SECTION A REPEATED 

I • 
5787.00 8. 85 709.05 0.00 0.00 710. 13 1. 08 1. 53 0.00 702.60 • 6280. 3BL 5566. 333. 159. 633. 121. 169. 34. 705. 10 

0.26 2. 39 8.80 2.75 0.070 0.040 0.070 0.000 700.20 33.46 

• 0.004069 387. 387. 200. 2 0 0 0.00 213.35 246.81 • 
I • • 
• ' • 

I • I • 
• -

I • 
• • 



• 28 AUG 86 7:46:44 PAGE 11 • 
• SE:CNO DEPTH CWSEL CRJWS WSELK EG HV HL OLOSS BANK ELEV • G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST • 
• ·*SECNO 6175. 000 • CROSS SECTION A REPEATED UPSTREAM 

6175.00 B.89 710.63 0.00 0.00 711. 70 1. 06 L 56 0.00 704. 14 • 62B0. 387. 5557. 336. 162. 636. 122. 177. 36. 706.64 • 0.27 2.39 8.74 2.74 0.070 0.040 0.070 0.000 701. 74 33.37 
0.003993 3BB. 38B. 3B8. 1 0 0 0.00 213.68 247.05 • • 

*SECNO 6368.000 • • 3470 ENCROACHMENT STATIONS= 60.0 253.0 TYPE= ! TARGET=: 193.000 
636B.OO 8.87 71 !. 38 0.00 0.00 712. 50 l. 11 0.79 0.02 704.91 • 62BO. 301. 5640. 339. 11.7. 634. 122. 1B1. 37. 707.41 • 0.2B 2. 56 8.89 2. 79 0.070 0.040 0.070 0.000 702. 51 60.00 

0.004144 193. 193. 193. · 2 0 0 0.00 1B6.94 246.94 • • 
CCHV= 0. 500 CEHV= l.000 • *SECNO 6468.000 • 
3470 ENCROACHMENT STATIONS= B6. 5 226. 5 TYPE= 1 TARGET"' 140.000 • 646B.OO B.70 711.Bl 0.00 0.00 712.99 1. 1B 0.43 0.06 705. 51 • 6280. 161. 5581. 53B. 62. 61B. BB. 1B3. 37. 70B.01 

0.29 2. 62 9.03 6. 13 O.OBO 0.040 0.035 0.000 703. 11 B6. 50 • 0.004414 100. 100. 100. 1 0 0 0.00 140.00 226. 50 • 
• -1>SECNO 6562.000 • CROSS SECTION AT M-19 BRIDGE REPEATED 

6562.00 9.01 712. 26 0.00 0.00 713.92 1. 66 0.45 0.48 705. 75 

• 6280. 93. 57B7. 400. 35. 546. 5B. 1B4. 37. 704.75 • 0.29 2.67 10.61 6.93 0.0BO 0.040 0.035 0.000 703.25 89.27 
0.005286 94. 94. 94. 2 0 0 0.00 96.20 1B5.46 

• • 
CCHV= 0. 100 CEHV= 0.300 • *SECNO 6B50.000 • CROSS SECTION AT M-19 BR!DGE REPEATED 

6B50.00 9.45 713.B5 0.00 0.00 715. 32 1. 46 1. 3B 0.02 706.90 

• 6280. 101. 5756. 423. 40. 577. 65. 18B. 38 . 705.90 • 0.29 2. 53 9.98 6. 53 O.OBO 0.040 0.035 0.000 704.40 BB. 54 
0.004351 28B. 2B8. 28B. 2 0 0 0.00 97.84 186.3B 

• • 
• • 
• • 
• • - • 



• 28 AUG 86 7:46:44 PAGE 12 • 
• SECNO DEPTH CWSEL CRii,JS WSELK EG HV HL OLOSS BANK ELEV • Q GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR ITRIAL IDC !CONT CORAR TOPWID ENDST • 
• *BECNO 6900.000 • CROSS SECTION AT M-19 mnDGE REPEATED 

6900.00 9.49 714. 09 0. 00 0.00 715. 53 1. 45 0.22 0.00 707. 10 • 6280. 102. 5754. 425. 40. 579. 65. 189. 38. 706. 10 • 0.30 2.'52 9. 93 6. so 0.080 0.040 0.035 0.000 704.60 88.47 
0.004278 50. 50. 50. 0 0 0 0.00 97. 99 186.46 • • 

I 
*BECNO 6950.000 • • 3470 ENCROACHMENT STATIONS= 87.0 183.0 TYPE= 1 TARGET= 96.000 

CROSS SECTION 50' DOWNSTREAM OF M-19 BRIDGE • 6950.00 9. 50 714. 30 0. 00 0.00 715. 75 1. 45 0.21 0.00 707.30 • 
I 

6280. i02. 5750. 428. 40. 590. 62. i90. 28. 706.80 
0.30 2. 52 9. 91 6. 84 0.080 0.040 0.035 0.000 704.80 88.46 • 0.004259 50. 50. 50. 0 0 0 0.00 94.54 183.00 • - ""'JI•- 0. 100 .......... "•--- 0.500 -

I 
• \.t\Jnv= t..c:..;v= • *SEClllO 7000.000 

• 3470 ENCROACHMENT STATIONS= 100.0 170.0 TYPE= 1 TARGET= 70.000 • CROSS SECTION DOWN STREAM OF M-19 BRIDGE 
1nn.n nn o <ao -,.,A ..,., 

" "" " "" "?4 ,,_ . .,. • "70 "..,L " 
,.,. -;n1 r,n 

I 
,vvv. vv -,. W-Y , A"Y. W7 V, W'V v. vu , J.C. J. .# ,I., ,g v . .:;.u V, ,I, , v,. ~v • 62B0. 0. 6280. 0. 0. 586. 0. 191. 38. 100000.00 • 0.30 0.00 10.71 0.00 0.000 0.040 0.000 0.000 704.80 100.00 

0.006366 50. 50. 50. 2 0 0 0.00 70.00 170.00 • • 
I 

CCHV= 0. 100 CEHV= 0.300 

• *SECNO 7001. 000 • 
3370 NORMAL BRIDGE,NRD= 10 MJN ELTRD= 717.00 MAX ELLC= 718.50 

• • 

I 
- -

3470 ENCROACHMENT STATIONS= 100.0 170.0 TYPE= 1 TARGET= 70.000 

• DOWNSTREAM FACE OF M-19 BRIDGE • 7001.00 9. 59 714. 39 0.00 0.00 716. 18 1. 79 0.00 0.00 707.30 
6280. 0. 6280. 0. 0. 584. 0. 191. 38. 100000.00 

I • 
0.30 0.00 10. 75 0.00 0.000 0.030 0.000 0.000 704.80 100.00 • 0.003627 1. 1. 1. 0 0 0 -2.47 70.00 170.00 

• • 
I • • 
• • 
• • 
• • 



• 28 AUG 86 7:46:44 PAGE 13 • 
• SECNO DEPTH CWSEL CRJWS WSELK EG HV HL OLOSS BANK ELEV • G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

• SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDBT • 
• il•SECNO 7036. 000 • 

3370 NORMAL BRIDGE,NRD= lO MIN ELTRD= 717.00 MAX ELLC= 718.50 • • 
3470 ENCROACHMENT STATIONS= 100.0 170.0 TYPE= 1 TARGET= 70.000 • UPSTREAM FACE OF M-19 BRIDGE • 7036.00 9,80 714.60 0.00 0.00 716.31 1. 71 0. 12 0.01 707.30 

6280. 0. 6280. 0. 0. 598. 0. 191. 39. 100000.00 

• 0.30 0.00 10. 50 0.00 0.000 0.030 0.000 0.000 704.80 100.00 • 0. 003368 35. 35. 35. 2 0 0 -2.62 70.00 170.00 

• • *SECNO 7037.000 

• 3470 ENCROACHMENT STATIONS= 100.0 170.0 TYPE= 1 TARGET= 70.000 • CROSS SECTION UPSTREAM OF M-19 BRIDGE 
7037.00 'i1. 84 724.64 0.00 0.00 716.32 1. 68 0.00 0.00 707.30 

• 6280. 0. 6280, 0, 0. 604. o. 191. 39. 100000.00 • 0.30 0.00 10.41 0.00 0.000 0.040 0.000 0.000 704.80 100.00 
0.005823 1. 1. 1. 2 0 0 0.00 70.00 170.00 

• • 
CCHV= 0.300 CEHV=- 0. 500 

• *SECNO 7047.000 • 
3470 ENCROACHMENT S1"ATl!ONS= 90.0 180.0 TYPE= i TARGET=> 90.000 

• 7047.00 10. 50 715.30 0.00 0.00 716. 50 1. 20 0.04 0. 14 707.30 • 6280. 121. 5876. 283. 50. 650. 65. 191. 39. 706.30 
0.30 2.43 9.04 4.33 0.080 0.040 0.050 0.000 704.80 90.00 

• 0.003045 10. 10. 10. 3 0 0 0.00 90.00 180.00 • 
• <:·SECNO 7!37. 000 • CROSS SECTION AT M-19 BRIDGE REPEATED 

7137.00 10.55 7!5.63 0.00 0.00 716.79 1. 15 0.27 0.01 707. 58 

• 6280. 122. 5814. 343. 53. 654. 84. 193. 39. 706. 58 • 0.30 2.29 8.90 4.09 0.080 0.040 0.050 0.000 705.08 86.72 
0.002923 90. 90. 90. 2 0 0 0.00 101. 94 188.66 

• • 
CCHV= 0. 100 CEHV= 0.300 

• • 
• • 
• • 
• • 
• • 



• 28 AUG 86 7:46:44 PAGE 14 • 
• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV • G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST • 
• *SECNO 75:17.000 • CROSS SECTION AT M-19 BRIDGE REPEATED 

7517. 00 10. 57 716.75 0.00 0.00 717.90 1. 15 1. 11 0.00 708.68 • 6280. 123. 5814. 344. 54. 654. 84. 200. 40. 707.68 • 0. 3! 2.29 8.88 4. 08 0.080 0.040 0.050 0. 000 706. 18 86.70 
0. 002910 380. 380. 380. 2 0 0 0.00 101. 98 188.69 • • 

*SECNO 7997.000 • CROSS SECTION AT M-19 BRIDGE REPEATED • 7997.00 10. 58 718. 1-'l 0.00 0.00 719. 2.9 . 1. 14 1. 39 0.00 710.06 
6280. 123. 5813. 344. 54. 656. 85. 209 . 41. 709.06 • 0.33 2.28 8.86 4.07 0.080 0.040 0.050 0.000 707.56 86.67 • 0.002889 480. 480. 480. 0 0 0 0.00 102.06 188.73 

• • *SECNO 8477.000 
CROSS SECTION AT M-19 Br-!IDGE REPEAT:::D • 8477. 00 10. 59 719. 53 0.00 0.00 720.67 !. !4 i. 38 0.00 711. 44 • 6280. 123. 5812. 345. 54. 657. 85. 217. 42. 710.44 

0.35 2.28 8.85 4.07 0.080 0.040 0.050 0.000 708.94 86.66 • 0.002878 480. 480. 480. 0 0 0 0.00 102.09 188.75 • 
• *SIECNO 8960.000 • CROSS SECTION DOWNSTREAM OF PRIVATELY OWNED BRIDGE 

8960.00 10.87 72!. ! 7 0.00 0.00 722.08 0.91 i. 38 0.02 711. BO • 6260. 1975. 4201. 105. 806. 457. 48. 229. 44. 713. 70 • 0. 37 2.45 9.20 2. 17 0.080 0.040 0.080 0.000 710.30 22.97 
0. 002842 483. 483. 483. 2 0 0 0.00 316.98 339.95 

• • 
*SECND 8961. 000 

• DOWNSTREAM FACE OF PRIVATELY • ~!NED BRIDGE <PERCHED BRIDGE) • 8961. 00 10.87 721. 17 0.00 0.00 722.08 0.91 0.00 0.00 711. 80 
6280. 1974. 4201. 105. 806. 457. 48 . 229. 44. 713.70 

• 0.37 2.45 9.20 2. 17 0.080 0.040 0.080 0.000 710.30 22.98 • 0.002843 i. 1. 1. 0 0 0 0.00 316.97 339.95 

• • 
• • 
• • 
• • 
• • 
• • 
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28 AUG 86 7:46:44 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

SPECIAL BRIDGE 

5070,VARIABLE ELCHU 
SB XK XKOR 

CWSEL 
GCH 
VCH 
XLCH 

CRIWS 
GROB 
VROB 
XLOBR 

OR ELCHO ON CARD SB 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

NOT SPECIFIED 
COFG ROLEN BWC BWP 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

BAREA 
0.00 1. 64 3.00 0.00 42. 00 0.00 460.00 

*SECNO B972.000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 GWEIR <llPR BAREA TRAPEZOID 
AREA 

725.92 722.0B 0.00 2067. 4242. 460. 45B. 

UPSTREAM FACE OF PRIVATELY OWNED BRIDGE CPERCMED BRIDGE) 
8972.00 12. 61 722.91 0. 00 0.00 723.34 0.43 1. 26 

6280. 2510. 3607. 163. t265. 535. 113. 230. 
0.37 1. 98 6. 74 1. 44 0.080 0.040 0.080 0.000 

n nl'\4 .-,":I'? •• • • • • ... ,... ,, ,... ,...,... 
v, vv.-.~w, . ·- ... . .. "' V "' 

...,, ...,..., 

CCHV= 0. 100 CEHV= 0.300 
<>SECNO 8973.000 

CROSS SECTION UPSTREAM OF PRIVATELY OWNED BRIDGE 
B973.00 12. 61 722.91 0.00 0.00 723.34 0.43 0. 00 

6280. 2510. 3608. 162. 1265. 535. 113 . 230. 
0.37 1. 98 6.75 1. 44 0.080 0.040 0.0B0 0.000 

0.001238 1. 1. 1. 0 0 0 0.00 

*SECNO 9200.000 
CROSS SECTION AT UPSTREAM CO~PORATE LIMIT 

9200.00 !2.92 723.22 0. 00 0.00 723.60 0.38 0.26 
6280. 2585. 3518. 177. 1350. 549. 129. 240. 
0.38 1. 91 6.41 1. 37 0.080 0.040 0.080 0.000 

0.001079 227. 227. 227. 2 0 0 0.00 

•LOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

ss 
0.00 

ELCHU 
7i0.30 

ELLC ELTRD 

721.20 721.40 

0.00 7! i. 90 
44. 713.70 

710.30 12.54 
-,LA "" "l-"7"7 nL --""T• W.I 

...,, , . ..,_ 

0.00 711. 80 
44. 713.70 

710.30 12.56 
364.48 377.04 

0.00 711. BO 
46. 713.70 

710.30 10.66 
369.81 380.47 

ELCHD 
7i0.!30 

PAGE 
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28 AUG 86 7:46:44 

************************************************** 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 

********iE'iE'****************************i::·*********** 

T! MEMPHIS, MI - FIS 
T2 100-YEAR FLOOD - ENCROACHED RUN 
T3 BELLE RIVER 

.Jl !CHECK JNQ NINV !DIR STRT 

0. 3. 0. 0. 0.000000 

.J2 NPROF IPLOT PRFVS XSECV XSECH 

15.000 0.000 -1. 000 0.000 0.000 

METRIC HVINS Q 

0.00 0.0 0. 

FN ALLDC IBW 

0.000 0.000 0.000 

THIS RUN EXECUTED 28 AUG 86 

WSEL FQ 

695. 730 0.000 

CHNIM ITRACE 

0.000 0.000 

PAGE 16 
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· 28 AUG 86 

SECNO 
G 
TIME 
SLOPE 

7: 4b.: 44 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

CRJWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
JTRIAL 

EG 
ACH 
XNCH 
!DC 

HV 
AROB 
XNR 
IC•NT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELNIN 
TOPWII> 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

• *PROF 2 

• 
• 

I: 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

CCHV~ 0. 100 CEHV= 0.300 
*SECNO 0.000 

2800 NAT 01= 1392. 73 WSEL= 695.63 ENC 01= 1392. 73 WSEL= 
NAT Qi= 1418. RATIOS LOB,CH,ROB= 0.0725 0.8581 0.0694 WSEL= 

695. 73 RATIO= 0. 0000 
695. 73 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION MOVED 

232.7 329.3 TYPE= 4 TARGET= 0.018 
TO DOWNSTREAM CORPORATE LIMITS 

0.00 11.63 695. 73 0.00 695.63 696. 62 0.89 0.00 0.00 685.60 
6280. 417. 5470. 393. 117. 683. 113. 0. 0. 685.30 
0.00 3. 58 8.01 3.49 0.060 0.040 0.060 0.000 684. 10 232.75 

0.002024 0. 0. 0. 0 0 0 0.00 96. 53 329.27 

*SECND 1B08.000 
2800 N~T 01= 1407. 50 WSEL= 699.2B ENC G1= 1407. 50 WSEL= 
NAT ~1= 1430. RATIOS LDB,CK,ROB= 0.0729 0.8573 0.0698 WSEL~ 

699.38 RATIO= 0.0000 
699.38 

3470 ENCROACHMENT-STATIONS= 232. l 329.9 TYPE= 4 TARGET= 0.016 
1808.00 11. 67 699.37 0.00 699.28 700.25 0.88 3.63 0.00 6B9.20 

62B0. 424. 5454. 402. 119. 6B6. 116. 38. 4. 6B8.90 
0.07 3. 55 7.95 3.47 0.060 0.040 0.060 0.000 6B7.70 232. 15 

0.001987 1B09. !BOB. 1808. 2 0 0 0.00 97. 70 329.85 

*SECNO 1873.000 
2800 NAT Gl= 1375.73 WSEL= 699.38 ENC G!= 1375. 73 WSEL= 699.48 RATIO= 0.0000 

699.48 NAT Cll1= 1418. RATIOS LOB,Cl-l,ROB= 0.0725 0.9591 0.0694 WSEL== 

3470 ENCROACHMENT STATIONS= 235.6 326.7 TYPE= 4 TARQET=- 0.030 
1873.00 11. 61 699.46 

6280. 375. 5556. 
0.07 3.61 8. 14 

0.002099 65. 65. 

CCMV= 0.300 CEHV= 0.500 
-<·SECNO 1938. 000 

0.00 699.38 700.40 0.93 
349. 104. 682. 100. 
3.49 0.060 0.040 0.060 

65. 2 0 0 

2800 NAT G1= 969.27 WSEL= 699.33 ENC G1= 1177.33 WSEL= 
NAT 01= 1367. RATIOS LDB,CH,ROB= 0.0707 0.8612 0.0681 WSEL== 

0. 13 0.02 689.35 
39. 4. 689.05 

0.000 687.85 235.60 
0.00 91. 09 326.68 

699.43 RATIO= -0.2147 
699.43 

3470 ENCROACHMENT STATIONS= 249.0 314.0 TYPE= 4 TARGET= 0. 139 

PAGE 17 • 
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28 AUS 86 7:46:44 

CROSS SECTION DOWNSTREAM OF BORDMAN RD BRIDGE 
1938.00 11. 43 699.43 0.00 

6280. 0. 6280. 0. 
0.07 0.00 9. 37 0. 00 

0.004069 65. 65. 65. 

CCHV= 0. 100 CEHV= 
-1:.SECNO 1939.000 

0.300 

3370 NORMAL BRIDGE,NRD= 25 MIN ELTRD= 

3470 ENCROACHMENT STATIONS= 249.0 
DOWNSTREAM FACE OF BORDMAN RD 

1939. 00 11. 44 699.44 0. 00 
6280. 0. 6280. 0. 
0.07 0.00 9.36 0. 00 

0.0022B7 1. 1. 1. 

-~SECMO 1972. 000 

699.33 700.80 1. 36 0. 18 
0. 671. 0. 41. 

0.000 0.040 0.000 0.000 
2 0 0 0.00 

70B.30 MAX ELLC= 705.80 

314.0 TYPE= 1 TARGET= 
BRIDGE 

699. 33 700.B0 1. 36 0.00 
0. 67i. 0. .. .. ~. 

0.000 0.030 0.000 0.000 
0 0 0 0.00 

3370 NOR:1AL BRIDG'E, NRD= 25 !':IN E'-TRD= 7CB. 30 KA)( f.L.LC= 705. 80 

3470 ENCROACHMENT STATIONS= 249. 0 314. 0 TYPE= 1 TARGET= 

0.21 689. 50 
4. 699.20 

6B8.00 249.00 
65.00 314.00 

65.000 

0.00 689. 50 . .. l"\l"\l"\r\l"\ ,.,.. .. . .1.uvuvu.vv 
69B.00 249.00 

65.00 314.00 

65.000 
• UPSTREAM FACE OF BORDMAN RD BRIDGE 

1972.00 11. 54 699. 54 0.00 699.44 700.BB 1. 33 0.07 0.00 6B9. 50 
6280. 0. 6280. 0. 0. 67B. 0. 41. 4. 100000.00 

• 0.07 0.00 9.27 0.00 0.000 0.030 0.000 0.000 6B8.00 249.00 

• 
e 

• 
• 
• 
• 
• 
• 
• 
• 

0. 002218 33. 33. 33. 0 0 0 

*SECNO 1973.000 
2B00 NAT Gl= 9B5.7i WSEL= 699.44 ENC Q1= 1199. 5B WSEL= 
NAT Gl= !368. RATIOS LOB,CH,ROB= 0.062B 0.8771 0.0602 WSEL= 

0.00 65.00 314.00 

699.54 RATIO= -0.2170 
699. 54 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION UPSTREAM 

1973.00 li. 55 699. 55 

249.0 314.0 TYPE= 4 TARGET= 0. 123 

6280. 0. 6280. 
0.07 0.00 9.27 

0. 003941 1. 1. 

*SECNO 2007.000 

OF BORDMAN RD BRIDGE 
0.00 699.44 700.B8 

0. 0. 67B. 
0.00 0.000 0.040 

1. 0 0 

1. 33 
0. 

0.000 
0 

2B00 NAT Gl= 1426.61 WSEL= 700.08 ENC Q1= 1426.61 WBEL= 

0.00 
41. 

0.000 
0.00 

0.00 
4. 

688.00 
65.00 

689. 50 
689.20 

249.00 
314.00 

NAT Gl= 1450. RATIOS LOB,CH,ROB= 0.0652 0.8721 0.0627 WSEL= 
700. 18 RATIO= 0.0000 

700. 18 
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2B ALIG 86 7:46:44 

SECNO DEPTH CWSEL 
0 GLOB OCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

3470 ENCROACHMEN, STATIONS= 
2007,00 11.83 700. 13 

62B0. 373. 5553. 
0,07 3.05 7.97 

0. 001958 34. 34. 

CCHV= 0.300 CEHV= 
*SECNO 2072.000 

0. 500 

3470 ENCROACHMENT STATIONS= 

CRIWS 
GROB 
VR•B 
XLOBR 

232.2 
0. 00 
355. 
2.98 

34. 

107.0 

WSELK 
ALOB 
XNL 
ITRIAL 

330.0 
700.08 

122. 
0.070 

2 

EG 
ACH 
XNCH 
!DC 

TYPE= 
701. 02 

696. 
0.040 

0 

327.0 TYPE= 

HV HL 
AROB VOL 
XNR WTN 
!CONT CORAR 

4 TARGET= 
0. 89 0. 09 
119. 42. 

0.070 0.000 
0 0.00 

1 TARGET= 

DLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN 
TOPWID 

0.016 
0.04 

4. 
688.30 
97.85 

220.000 

SSTA 
ENDST 

689.B0 
689. 50 

232. 15 
330.00 

FIELD MEASURED CROSS SECTION MOVED TO 100 1 UPSTRS~M OF BORDMAN RD BRIDGE 
2072.00 

62El0. 
0.08 

0.001056 

12. 15 
575. 
1. 84 
65. 

*SECNO 2!72.000 

700.85 
5328, 

5.4B 
65, 

0.00 
377. 
1. 76 
65. 

700.79 
312. 

0. 070 
2 

701. 25 
972. 

0.040 
0 

0.40 
214. 

0.070 
0 

2800 NAT Gl= 2416.03 WSEL= 701.08 ENC G1= 2416.03 WSEL= 
NAT Gt= 2477. RATIOS LOB,CH,ROB= 0.2051 0.6993 0.0956 WSEL= 

0.09 
44. 

0.000 
0.00 

0. 15 
5. 

688.70 
220.00 

696.20 
692.80 

107.00 
327.00 

701. 18 RATIO= 0.0000 
701. 18 

3470 ENCROACHMENT STATIONS= 
FIELD MEASURED CROSS 

266.6 644.4 TYPE= 4 TARGET= 0.025 

2172.00 12.45 701. 15 
6280. 1237. 4510. 
0.09 1. 55 4.50 

0. 000685 100. 100. 

CCHV= 0. 100 CEHV= 0.300 
*SECND 2591.000 

SECT!ON 
0.00 
533. 
i. 34 
iOO. 

701. OB 
797. 

0.070 
2 

701. 39 
1001. 
0.040 

0 

0.24 
397. 

0.070 
0 

0.08 
48. 

0.000 
0.00 

0.05 
5. 

688.70 
377.72 

696.20 
692.80 

266.63 
644.35 

2800 NAT G1= 2050. Si WSEL= 701.36 ENC Gl= 2050. 5i WSEL= 701.46 RATIO= 0.0000 
701. 46 NAT Gl= 2103. RAT!OS LOB,CH,ROB= 0. 1863 0.7352 0.0786 WSEL= 

3470 ENCROACHMENT STATIONS= 
CROSS SECT!ON R~PEATED 

2591.00 11.78 701.43 
6280. U 14. 4745. 

0. 11 1.66 5.07 
0.000952 419. 419. 

270.9 626. i 
UPSTREAM 
0.00 701.36 
421. 670. 
1. 47 0. 070 
419. 2 

TYPE= 

701.75 
935. 

0.040 
0 

4 TARGET= 

0.31 
287 . 

0.070 
0 

0.34 
67. 

0.000 
0.00 

0.025 

0.02 
9. 

689.65 
355. 11 

697. 15 
693.75 

270.94 
626.05 
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28 AUG 86 7:46:44 

SECNO DEPTH CWSEL CRIWS, 
G GLOB GCH GROB 
TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

-1'.-SECNO 3010.000 

WSELK EG 
ALOB ACH 
XNL XNCH 
ITRIAL IDC 

HV 
ARDB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMlN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

2800 NAT G1= 1771. 52 WSEL= 701.76 ENC G1= 1771. 52 WSEL= 
NAT Gi~ 1820. RATIOS LOB,CH,ROB~ 0. 1679 0.7682 0.0639 WSEL= 

701.86 RATIO= 0.0000 
701. 86 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION REPEATED 

3010.00 11. 23 701.83 
6280. 991. 4966. 

0. 14 1. 76 5.64 
0.001275 419. 419. 

*SECNO 3429.000 

276.4 605.6 
UPSTREAM 
0.00 701.76 
323. 564. 
1. 60 0. 070 
419. 2 

TYPEc 

702.23 
881. 

0.040 
0 

4 TARGET= 

0.40 
202. 

0.070 
0 

0.46 
84. 

0.000 
0.00 

0.027 

0.03 
12. 

690.60 
329.22 

698. 10 
694.70 

276.36 
605.59 

2800 NAT Ql= 2000.42 WSEL= 702.34 ENC 01= 2000.42 WSEL= 
NAT G1= 2058. RATIOS LDB,CH,RDB= 0.0857 0.6406 0.2737 WSELe 

702.44 RATIO= 0.0000 
702.44 

3470 ENCROACHMENT STATIONS= 
CROSS S:CT!ON A MOVED 

3429.00 10.88 702.43 
6280. 461. 4127. 

0. 17 1.71 5.10 
0.000985 419. 419. 

48.2 551.9 TYPE= 
DOWNSTREAM 

0.00 702.34 
1692. 270. 

1. 53 0. 070 
419. 2 

702.71 
809. 

0.040 
0 

4 TARGET= 

0.28 
1107. 
0.070 

0 

0.47 
103. 

0.000 
0.00 

0.028 

0.01 
16. 

691.55 
503.72 

693.95 
696.45 
48. 17 

551.89 

• *SECNO 3850.000 

• 
• 
• 
• 
• . , 
• 
• 
• 
• 

3470 EI\JCROACHl'iENT STATIONS= 
CROSS SECTION A 

3B50.00 10.31 702.B1 
6280. 565. 4875. 

0. 19 2.03 6.42 
0. 001701 42:l. 421. 

*SECNO 4237.000 

29.8 

0.00 
840. 
1. 65 
421. 

438.0 

702.71 
278. 

0.070 
2 

CROSS SECTION A REPEATED UPSTREAM 
4237.00 9.3B 703.42 0.00 703.36 

6280. 466. 5434. 380. 201. 
0.20 2.32 8.01 2. 53 0. 070 

0. 003076 387. 397. 387. 2 

TYPEc 

703.31 
759. 

0.040 
0 

704.29 
678. 

0.040 
0 

1 TARGET= 

0.51 
511. 

0.070 
0 

O.B7 
150. 

0.070 
0 

0. 53 
121. 

0.000 
0.00 

0.87 
132. 

0.000 
0.00 

408.250 

0.07 
21. 

692. 50 
408.25 

0. 11 
24. 

694.04 
313.32 

694.90 
697.40 
29.75 

43B.00 

696.44 
698.94 
32.0:3 

345.35 
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28 AUG Sb 7:46:44 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BAN!,1. ELEV 
0 OLOB OCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLDBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECl~O 4625. 000 
2800 NAT 01= 1024.29 WSEL= 704.57 ENC G!= 1024.29 WSEL= 704.67 RATIO= 0.0000 

704.67 NAT G!= 1051. RATIOS LOB,CH,ROB= 0.0670 0.8765 0.0564 WSEL= 

3470 ENCROACHMENT STATIONS= 55.2 226.0 TYPE= 
CROSS SECTION A REPEATED UPSTREAM 

4625.00 9.00 704. 58 0.00 704.57 705.66 
6280. 
0.22 

0.003929 

337. 
2. 52 
3B8. 

*SECNO 5012.000 

5652. 
8. 76 
3B8. 

291. 
3.09 
200. 

134. 
0.070 

2 

645. 
0.040 

0 

4 TARGET= 

!. OB 1. 31 
94. 

0. 070 
0 

!40. 
0.000 
0.00 

0.026 

0.06 
26. 

695. 58 
170.79 

2800 NAT 01= 1002.30 WSEL= 706.04 ENC G!= 1002.30 WSEL= 
NAT Gt= 1030. RATIOS LOB,CH,ROB= 0.0650 0.8796 0.0553 WSEL= 

706. 14 RATIO= 
706. 14 

3470 ENCROACHMENT STATIONS= 56.8 
CROSS SECTION A l,E?EATED 

5012.00 8.98 706. 1.0 0.00 
62B0. 32B. 5664. 2B7. 
0.23 2. 54 8.80 3. 13 

0.003979 387. 387. 387. 

*SECNO 5400.000 

225.3 TVPE= 

706.04 707.20 
129. 644. 

0.070 0.040 
2 0 

4 TARGET= 

1. 10 
92. 

0.070 
0 

1. 53 
148. 

0.000 
0.00 

0.027 

0.00 
27. 

697. 12 
168.47 

697.98 
700.48 
55. 18 

225.97 

0.0000 

699. 52 
702.02 
56.84 

225.32 

2800 NAT Q1= 990.07 WSEL= 707.53 ENC Qi= 990.07 WSEL= 
NAT Ql= 1017. RATIOS LOB,CH,ROB= 0.0639 0.8814 0.0547 WSEL= 

707.63 RATIO= 0.0000 
707.63 

3470 EMCROACHMENT STATIONS= 57.5 225. 1 
CROSS SECTION A REPEATED UPSTREAM 

5400.00 8.96 707.62 0.00 707.53 
6280. 323. 5671. 206. 127. 
0.24 2. 55 8.84 3. 16 0.070 

0. 004029 388. 388. 230. 2 

*SECNO 5787.000 

TYPE= 

709.72 
642. 

0.040 
0 

4 TARGET~ 

1. 1 i 
90. 

0.070 
0 

1. 52 
155. 

0.000 
0.00 

0.027 

0.00 
28. 

698.66 
167.62 

701. 06 
703.56 
57.47 

225. 10 

2800 NAT Gl= 984.50 WSEL= 709.05 ENC G!= 984.50 WSEL= 709. 15 RATIO= 0.0000 
709. 15 NAT Qi= 1012. RATIOS LOB,CH,ROB= 0.0633 0.8823 0.0544 WSEL= 

3470 ENCROACHMENT STATIONS= 57.B 
CROSS SECTION A REPEATED 

5787.00 8. 94 709. 14 0.00 
6280. 321. 5695. 264. 
0.26 2. 56 8.89 2.94 

0.004088 387. 387. 200. 

225.0 

709.05 
125. 

0.070 
2 

TYPE= 

710.27 
640. 

0.040 
0 

4 TARGET= 

1. 12 
90. 

0.070 
0 

1. 54 
163. 

0.000 
0.00 

0.027 

0.00 
30. 

700.20 
167.21 

702.60 
705. 10 
57.78 

224.99 
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29 AUG 86 7:46:44 

SECNO DEPTH CWSEL CRXWS WSELK EG HV HL • LOSS BANK ELEV 
G QLDB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VL• B VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITR!AL IDC ICOI\IT CORAR TOPWID ENDST 

<>SECNO 6175.000 
2800 i1aAT Q1= 993. 82 WSEL=- 710. 68 ENC G1=> 993. 82 WSEL= 710.73 RATIO= 0.0000 

710. 73 NAT 01= 1023. RATIOS LDB,CH,ROB= 0.0644 0.8806 0.0550 WSEL= 

3470 ENCROACHMENY STATIONS= 58.3 224.7 
CROSS SECTION A REPEATED UPSTREAM 

6175.00 8.99 710.73 0.00 710.63 
6280. 324. 5692. 264. 127. 
0.27 2. 56 8.84 2.93 0.070 

0. 004007 388. 388. 388. 2 

*SECNO 6368.000 

TYPE= 

711. 84 
644. 

0.040 
0 

4 TARGET= 

1. 11 
90. 

0.070 
0 

1. 57 
170. 

0.000 
0.00 

0.028 

0.00 
31. 

701.74 
166.38 

704. 14 
706.64 
58. 33 

224.72 

2800 NAT Qi= 975.56 WSEL= 711.38 ENC Q1= 975. 56 WSEL= 
ll!AT <H= 1017. RATIOS LOB, CH, ROB= 0. 0638 0. 8815 0. 0547 WSEL= 

711.48 RATIO= 0.0000 
711. 48 

3470 ENCROACHMENT STATIONS~ 
6368.00 8.97 71,,. 48 

6280. 285. 5767. 
0.27 2.67 8.97 

0.004!36 193. 193. 

CCHV= 0.500 CEHV= 1.000 
*SECNO 6468.000 

b8.0 220.8 
0.00 711 .. 38 
228. 107. 
2.96 0.070 
193. 0 

TYPE"' 4 TARGET= 0.041 
712.64 1. 16 0.79 0.01 704.91 

643. 77. :i74. 32. 707.41 
0.040 0.070 0.000 702. 51 68.00 

0 0 0.00 152.84 220.83 

2800 NAT Gll= 945. 20 WSEL= 711. 81 ENC G!1= 945. 20 WSEL= 711.91 RATIO= 0.0000 
711. 91 NAT 01= 1013. RAT!OS LOB,CH,ROB= 0.0496 0.8504 0.0999 WSEL= 

3470 ENCROACHMENT STATIONS= 
6468.00 8.80 711. 91 

6280. 124. 5707. 
0.28 3.45 9.09 

0.004389 100. 100. 

*SECNO 6562.000 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION AT M-19 

6562.00 9. 11 712. 36 
6280. 93. 5Bb4. 
0.28 2.80 10.62 

0.005215 94. 94. 

106.4 221. 6 
0.00 711. 81 
449. 3b. 
5. 93 0.080 
100. 2 

92. 0 178. 0 
BRIDGE REPEATED 

0.00 712.26 
323. 33. 
7. 17 0.080 

94. 2 

TYPE= 
713. 12 

628. 
0.040 

0 

TYPE= 

714.03 
552. 

0.040 
0 

4 TARGET= 
1. 21 0.43 
76. 176. 

0.035 0.000 
0 0.00 

1 TARGET= 

1. 613 0.45 
45. 177. 

0.035 0.000 
0 0.00 

0.067 
0.05 705. 51 

32. 708.01 
703. 11 106.40 
115. 19 221. 59 

Bb.000 

0.47 705.75 
33. 704.75 

703.25 92.00 
86.00 178.00 

,-- ----- ----- -
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28 AUG 86 

SECNO 
G 
TIME 
SLOPE 

7:4e.:44 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

CCI-N= 0. 100 CEHV= 0.300 
*BECNO 6850.000 

CRIWS 
GROB 
VROB 
XLOBR 

WSEU'. 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 
TOPW!D 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

2800 NAT CU= 952. 04 i,,lSEL= 713. 85 ENC G1= 952. 04 WSEL= 713.95 RATIO= 0.0000 
713.95 NAT 01= 972. RATIOS LOB,CH,ROB= 0.0i63 0.9!55 0.0681 WSEL~ 

3470 ENCROACHMENT STATIONS= 97.6 179.6 TYPE"' 4 TARGET= ,0. 021 
CROSS SECTION AT M-19 BRIDGE REPEATED 

6B50.00 9.50 713. 90 0. 00 713.B5 715. 43 1. 54 1. 39 0.01 
' 

706.90 
62El0. 27. 5875. 378. 15. 580. 54. 182 . 33. 705.90 
0.29 1. 83 10. 14 6.98 0.0B0 0.040 · 0. 035 0.000 704.40 97.63 

0.004456 288. 28B. 2B8. 2 -0 0 0.00 82.01 179.64 

*SECMO 6900.000 
2B00 NAT CU= 960. 18 WSEL= 714. 09 ENC Gl1= 960. 1B WSEL= 
NAT Gt= 979. RATIOS LDB,CH,ROB= 0.0164 0.9152 0.0684 WSEL= 

714. 19 RATIO= 0.0000 
714. 19 

3470 Ei\lCROACHNEl\:T STATJONS= 
CROSS SECT!OIII AT M-19 

6900.00 9. 54 714. 14 
6280. 33. 5861. 
0.29 1.93 10.05 

0. 004350 50. 50. 

*SECNO 6950.000 

97. 3 179. 9 
BR:!DGE REPEATED 

0.00 714.09 
386. 17. 
6. 94 0.080 

50. 2 

715.66 
5B3. 

0.040 
0 

4 TARGET= 

L 51 
56. 

0.035 
0 

0.22 
182. 

0.000 
0.00 

0.019 

0.00 
33. 

704.60 
82.66 

707. 10 
706. 10 
97.26 

179.91 

2800 NAT QJ.= 962. 34 i1SEL= 714. 30 ENC Ci'll= 962. 34 ws:::L= 714.40 RATIO= 0.0000 
714.40 NAT 01= 982. RATIOS L•B,CH,ROB= 0.0165 0.9150 0.0685 WSEL= 

3470 ENCROACHMENT STATIONS= 97.4 179.8 TYPE= 
CROSS SECTION 50' DOWNSTREAM OF M-19 BRIDGE 

6950.00 9. 56 714.36 0.00 714.30 715.87 
6280. 31. 5865. 384. 16. 584. 
0.29 1. 89 10.05 6.93 0.080 0.040 

0. 004336 50. 50. 50. 0 O 

CCHV= 0. 100 CEHV= 
*SECNO 7000.000 

0.500 

3470 ENCROACHMENT STATIONS= 100.0 
CROSS SECTION DOWN STREAM OF 

7000.00 9.71 714. 51 0.00 
62B0. 0. 6280. 0. 
0.29 0.00 10. 57 ' 0.00 

0. 006102 50. 50. 50. 

170.0 TYPE= 
M-19 BRIDGE 

714.39 716.24 
0, 594. 

0.000 0.040 
2 0 

4 TARGET= 

1. 51 0.22 
55, 183. 

0.035 0.000 
0 0.00 

' ✓ 

i 
! 'TARGET= 

1. 73 
0. 

0.000 
0 

. 
0.26 
164. 

0.000 
0.00 

0.020 

0.00 
33. 

704.80 
82.46 

70.000 

0. 11 
33. 

704.80 
70~ 00 

707.30 
706.30 
97.38 

179.84 

707.30 
100000.00 

100.00 
170.00 
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• 28 AUG 86 7:46:44 
i 

PAGE 24 • 
• SECND DEPTH CWSEL CRJWS WSELK EG HV HL DLOSS BANK ELEV • G GLOB GCH G!R03 ALOB ACH AROB VOL TWA· LEFT/RIGHT 

TIME VLOB VCH VROl3 XNL ,..: XNCH XNR WTN ELMlN SSTA • SLOPE XLOBL XLCH XLOBR JTRIAL IDC iCONT CORAR TOPWID ENDST • 
I • CCHV:e 0. 100 CEHV= 0. 300 • *SECNO 7001. 000 

1: 
3370 NORMAL BRlDGE,NRD= 10 MIN ELTRD= 717.00 MAX ELLC= 718. 50 • 
3470 ENCROACHMENT STATIONS= 100.0 170.0 TYPE= 1 TARGET= 70.000 • DOWNSTREAM FACE OF M-19 BRIDGE 

I 
7001. ()0 9.70 714. 50 0.00 714.39 716.25 1. 75- · 0.00 0.00 707.30 • 6280. I 0. 6280. 0. 0. 59-2. 0. 1B4. 33. 100000.00 • 0.29 0.00 10.61 0.00 0.000 0.030 0.000 0.000 704.B0 100.00 

0.003477 1. 1. 1. 0 0 0 -2. 55 70.00 170.00 • • 
*SECNO 7036.000 • • 3370 NORMAL BRIDGE,NRD= 10 MIN ELTRD=> 717.00 MAX ELLC= 71B. 50 

• • 3470 ENCROACHMENT STATIONS= l.00. 0 170.0 TYPE= 1 TARGET= 70.000 
UPSTREAM FACE OF M-19 BRIDGE • 7036.00 9.90 714. 70 0.00 714.60 716.37 1. 67 0. 12 0.01 707. 30 • 6280. 0. I 6280. 0. 0. 605. 0. 184. 33. 100000.00 

" ,:)Q " "" t n r:»1 " "" n nnn. n nr:1n / n nnn. n nnn "7nll an 1nn nn 

I 
""'• Go r """· vv "v . ..,, V • ,.,_ 

V, VVV V, VW'V""" v. vvv V, '\J\JV I V"'T, '-11'\J ~"""""'· .,_,_ 

• 0.003250 35. 35, 35. 2 0 0 -2.69 70.00 170,00 • 
• <:·SECND 7037. 000 • 
I 

3470 ENCROACHMENT STATIONS= 100.0 170,0 TYPE= 1 TARGET= 70.000 

• CROSS SECTION UPSTREAM OF M-19 BRIDGE • 7037.00 9. 94 714.74 0.00 714.64 716._38 L 64 0. 00 0.00 707.30 
6280. 0. 6280. 0. 0 . 611. 0. 1B4. 33. 100000.00 

• 0.29 0.00 10.29 o.oo 0.000 0.040 0.000 0.000 704.80 100.00 • 

I 
- -0.005620 1. l. 1. 2 0 0. 0.00 70.00 170.00 

• • CCHV= 0.300 CEHV= 0. 500 
<:·SECIIID 7047.000 

I • • I 
3470 ENCROACHMENT STATIONS= 90.0 i00.o , TYPE= 1 TARGET= 90.000 

7047.00 10. 58 715. 38 0, 00 715. 30 716. 56 1. 18 0.04 0. 14 707.30 

• 6280. 121. 5875. 2B4. 50. 655. 66. '184. 33. 706.30 • 0.29 2.41 8.97 4.29 0.080 0.040 0.050 0.000 704.80 90.00 

I 
0.002962 10. 10. 10. 3 0 0 0.00 90.00 180.00 

I • • 
• • 
• • 
• • - -----
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2B AUG B6 7:46:44 

SECI\JO 
(j) 

TIME 
SLOPE 

DEPTH 
lilLOB 
VLOB 
XLOBL 

*SECNO 7137.000 

CWSEL 
GCH 
VCH 
XLCH 

3470 EIIJCROACHMENT STATIONS= 
CROSS SECTION AT M-19 

7137.00 10.62 715. 70 
6280. 124. 5806. 
0.30 2.36 8.82 

0. 002847 90. 90. 

CCHV: 0. 100 ~tHV= 
*SECND 7517.000 

0.800 

CRIWS 
lilRDB 
VRDB 
XLOBR 

WSELK 
ALOB 
XNL 
ITRIAL 

89. 0 195. 0 
BRIDGE REPEATED 

0. 00 715.63 
349. 53. 
4. 27 0.0B0 

90. 2 

EG 
ACH 
XNCH 
IDC 

TYPE= 

716.B3 
658. 

0.040 
0 

3470 ENCROACHMENT STATIONS= 86.7 1B8.0 TYPE= 
CROSS SECTION AT M-19 BRIDGE REPEATED 

7517.00 
6280. 
0.31 

0.002867 

10.60 716. 78 
123. 5807. 
2.28 8.84 
380. 380. 

*SECNO 7997.000 

- -n v. vv 
349. 
4. 12 
380 . 

716.75 
54. 

0. 080 
2 

717.92 
657. 

0.040 
0 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 

1. 13 
82.. 

0.050 
0 

0.26 
186. 

0.000 
0.00 

1 TARGET= 

• • n 1. l'"l 

85. 
0.050 

0 

• n~ 
.1. V7 

193. 
0.000 
0.00 

OLOSS 
TWA 
ELMIN 
TOPWID 

96.000 

0.01 
34 . 

705.08 
96.00 

101. 300 

~ nn v.vv 
35. 

706. 18 
101.30 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

707. 58 
706.58 
89.00 

185.00 

708.68 
707.68 
86.70 

188.00 

2800 NAT Gl= 1168.45 WSEL= 718. 14 ENC Ql= 1168. 45 WSEL= 718.24 RATIO= 0.0000 
718.24 NAT Gi= 1190. RATIOS LOB,CH,ROB= 0.0199 0.9247 0.0554 WSEL= 

3470 ENCROACHMENT STATIONS"' 
CROSS SECTION AT M-19 

95.6 180.B TYPE= 

719.35 
655. 

0.040 
0 

4 TARGET= 0.018 

7997.00 10.58 718. 14 
6280. 61. 5917. 
0.32 2.03 9.03 

0. 003000 480. 480. 

*SECNO 8477.000 

BRIDGE REPEATED 
0. 00 718. i4 
302. 30. 
4. 36 0.080 
480. 0 

1. 21 
69. 

0.050 
0 

2800 NAT Gl= 1!70. 53 WSEL~ 719. 53 ENC Ql= i170. 53 WSEL= 
NAT Gi= 1191. RATIOS LOB,CH,ROB= 0.0199 0.9247 0.0555 WSEL= 

i. 41 
201. 

0.000 
0.00 

0.02 
36. 

707.56 
85.22 

710.06 
709.06 
95. 55 

180.77 

719.63 RATIO= 0.0000 
719.63 

3470 ENCROACHMEl\!T STATIONS= 
CROSS SECTIOI\! AT M-19 

95.4 180.9 TYPE-= 

720.77 
660. 

0.040 
0 

4 TARGET= 0.018 

8477.00 10.65 719. 59 
6280. 63. 5912. 
0.34 2.04 8.96 

0.002925 480. 480. 

BRIDGE REPEATED 
0. 00 719.53 
305. 31. 
4. 33 0.080 
480. 2 

1. 19 
70. 

0.050 
0 

1. 42 
210. 

0.000 
0.00 

0.00 
36. 

708.94 
85.46 

711. 44 
710.44 
95.42 

180.88 
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28 AUG 86 

SECNO 
G 
TIME 
SLOPE 

7: 46: 4•• 

DEPTH 
GlLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

*SECNO 8960. 000 

CR:CWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
!CONT 

I-IL 
VOL 
WTN 
CORAR 

•LOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

2000 NAT Gt= l.178. 03 WSEL= 721. 17 ENC G1= 1178. 03 WSEL= 
NAT G1"' 1208. RATIOS LOB,CH,ROB= 0.3201 0.6629 0.0169 WSEL= 

721.27 RATIO= 0.0000 
721. 27 

3470 ENCROACHMENT STATIONS= 52.7 329.0 TYPE=> 
CROSS SECTION DOWNSTREAM OF PRIVATELY OWNED BRIDGE 

8960.00 10.95 721.25 0.00 721. 17 722.20 
6280. 1982. 4279. 19. 780. 460. 
0.36 2. 54 9.29 1.36 0.080 0.040 

0. 002967 483. 483. 483. 2 0 

*SECNO 8961. 000 

4 TARGET= 

0.95 
14. 

0.080 
0 

1. 40 
221. 

0.000 
0.00 

0.024 

0.02 
38. 

710.30 
276.34 

711. 80 
713.70 
52.66 

329.00 

2800 NAT Qi= 1177.83 WSEL= 721. 17 ENC G1= 1177.83 WSEL= 
NAT Gt= 1208. RATIOS LOB,CH,ROB= 0.3203 0.6629 0.0170 WSEL= 

721.27 RATIO= 0.0000 
721. 27 

3470 ENCROACHMENT STATIONS= 53.2 328.8 TYPE= 4 TARGET= 
DOWNSTREAM :=AC!::: OF PRIVATELY O~Ji\!ED BRIDGE (PERCHED BRIDGE> 

9961.00 i0.95 72!.25 0.00 721. 17 722.20 0.95 
6290. 1981. 4283. ! 7. 778. 460. 13. 

0.36 2. 55 9.30 1.30 0.080 0.040 0.080 
0. 002875 1. 1. 1. 0 0 0 

SPECIAL BRIDGE 

5070,VA!'lIABLE 
SB Xt,1, 

0.00 

ELCHU OR ELCHD ON 
XKOR COFQ 

1. 64 3. 00 

*SECNO 8972.000 

CARD SB 
ROLEN 
0.00 

NOT SPECIFIED 
BWC 
42.00 

BWP 
0.00 

0.00 
221. 

0.000 
0.00 

BAREA 
460.00 

0.025 

0.00 
39. 

710.30 
275.61 

ss 
0.00 

71 !.. 80 
713.70 
53.21 

328.82 

ELCHU 
710.30 

2800 NAT G1= 1785.44 WSEL= 722.91 ENC G1= 1785.44 WSEL= 
NAT G1= 1824. RATIOS LOB,CH,ROB= 0.4035 0.5699 0.0266 WSEL= 
WA)-ER EL=CHANGE FROM NATURAL PROFILES BRrDGE 

723.01 RATIO= 0.0000 
723.01 

3470 ENCROACHMENT STATIONS= 37.0 336.7 
UPSTREAM FACE OF PRIVATELY OWNED BRIDGE 

8972.00 12.69 722.99 0.00 722.91 
6280. 2515. 3657. 108. :1237. 
0.36 2.03 6.79 1.71 0.080 

0. 001244 11. 11. 11. 0 

TYPE= 
(PERCHED 
723.43 

538 . 
0.040 

0 

4 TARGET= 
BRIDGE> 

0.44 
63. 

0.080 
2 

0.02 
221. 

0.000 
0.00 

0.021 

0.05 
39. 

710.30 
299.72 

711. 80 
713.70 
37.01 

336.74 

ELCHO 
710.30 
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2B AUG 86 

SECND 
G 
TIME 
SLOPE 

7:46:44 

DEPTH 
GLOB 
VLDB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

CCHV= 0. 100. CEHV= 0. 300 
·:tSECNO 8973. 000 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
roe 

HV 
ARDB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

•LOSS 
TWA 
ELMlN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

2800 NAT G!= i784.71 WSEL= 722.9! ENC Gl= 1784.71 WSEL= 723.01 RATIO= 0.0000 
723.0l NAT G1= 1824. RATIOS LOB,CH,ROB= 0.4035 0.5699 0.0266 WSEL= 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION U?STREAM 

37.4 336.5 TYPE= 4 TARGET= 0.022 

8973.00 12.69 722.99 
6280. 2515. 3659. 
0.36 2.03 6.80 

0. 001245 1. 1. 

*SECNO 9200. 000 

OF PRIVATELY OWNED BRIDGE 
0.00 722.91 723.43 
106. 1236. 538. 
1. 71 0.080 0.040 

1. 0 0 

0.44 
62. 

0.080 
0 

2800 NAT Gt= 1912.06 WSEL= 723.22 ENC Gl= 1912.06 WSEL= 
NAT G1= 1953. RATXOS LOB,CH,ROB= 0.4152 0.5558 0.0289 WSEL= 

0.00 
221. 

0.000 
0.00 

0.00 
39. 

7i0.30 
299.08 

71 i. 80 
713.70 
37.41 

336.48 

723. 32 RATIO= 0.0000 
723.32 

3470 ENCROACHMENT STA1IOi~S= 35. 3 338. 7 1·YPE= 4' TARGET= 0.021 
CROSS SECTION AT UPSTREAM CORPORATE LIMIT 

9200.00 13.01 723.31 0.00 723.22 723.70 
6280. 2592. 3567. 121. 1322. 553. 

0. 37 1. 96 6. 45 1. 66 0. 080 0. 040 
0. 001084 227. 227. 227. 2 0 

0.39 
73. 

0.080 
0 

0.26 
231. 

0.000 
0.00 

0.01 
40. 

710.30 
303.42 

711. 80 
713.70 
35.30 

338.72 
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• 28 AUG 86 7:46:44 PAGE 28 • 
• • 

THIS RUN EXECUTED 28 AUG 86 7:46:55 • ************************************************** • HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 • MODIFICATION - 50,51,52,53,54,55,56 • *******~**-i=:•**'"'*****i:.:·•~*·lt-4:1-1':•'U-********•:);2,*,U•**********it·*-t• 

• • NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

• • BELLE RIVER 

• SUMMARY PRINTOUT TABLE 110 • 
• SECNO CWSEL DIFKWS EG TOPWID GLOB GCH GROB PERENC STENCL STCHL STCHR STENCR • 

0.000 695.63 0.63 696. 51 116. 25 449.92 5398.63 431. 45 0.00 0.00 249.00 314.00 0.00 

• 0.000 695.73 0. 10 696.62 96. 53 416.69 5470.21 393. 10 0.02 232.75 249.00 314.00 329.28 • 
1808.000 699.28 0.00 700. 1.i::. i!i!,. 56 11-53. !O 5393.38 .ll33. 52 0.00 0.00 249.00 314.00 0.00 

• 1808.000 699.37 0.09 700.25 97. 70 423.97 5;~54_ ;;7 401. 56 0.02 232. !.5 249.00 314.00 329.85 • 
1873.000 699. 38 0.00 700.29 97.00 411. 25 5466.34 402.41 97.00 233.00 249.00 314.00 330.00 

• 1873.000 699.-'16 0.08 700.40 91. 09 374.75 5556.21 349.04 0.03 235.60 249.00 314.00 326.68 • 
1938.000 699.33 0.00 700.72 65.00 0.00 6280.00 0.00 65.00 249.00 249.00 314.00 314.00 

• 1938.000 699.43 0. 11 700.80 65.00 0.00 6280.00 0.00 0. 14 249.00 249.00 314.00 314.00 • 
1939.000 699.33 0.00 700. 72 65.00 0.00 6280.00 0.00 65.00 249.00 249.00 314.00 314.00 

• 1939.000 699.44 0. 11 700.80 65.00 0.00 6280.00 0.00 65.00 249.00 249.00 314.00 314.00 I • 
1972.000 699. 44 0.00 700.80 65. 00 0.00 6280.00 0.00 65.00 249.00 249.00 314.00 314.00 

• 1972.000 699. 54 0. 10 700.88 65. 00 0.00 6280.00 0.00 65.00 249.00 249.00 314.00 314.00 • 
1973.000 699.44 0.00 700.80 65.00 0.00 6280.00 0.00 65.00 249.00 249.00 314.00 314.00 

• 1973.000 699. 55 0. 10 700.88 65. 00 0.00 6280.00 0.00 0. 12 249.00 249.00 314.00 314.00 • 
2007.000 700. OB 0.00 700.95 117. 58 405. 10 5485.89 389.00 0.00 0.00 249.00 314.00 0.00 

• 2007.000 700. 13 0.05 701. 02 97.85 372. 55 5552. 90 354. 55 0.02 232. 15 249.00 314.00 330.00 • 
2072.000 700.79 0.00 701. 18 247.00 604.82 5226.08 449. 10 247.00 101. 00 175.00 274.00 348.00 

• 2072.000 700.85 0.06 701. 25 220.00 575.36 5327.98 376.66 220.00 !07.00 175.00 274.00 327.00 • 
2172.000 701.08 0.00 701. 31 448.26 1265.03 4429.46 585. 51 464.00 253.00 435.00 534.00 717.00 

• I 2!72.000 701. 15 0.07 701. 39 377.72 1237. 12 4510. 11 532.77 0.02 266.63 435.00 534.00 644.35 • 
2591. 000 701. 36 0.00 701. 66 447. 15 1!50. 25 4652.77 476.98 800.00 0.00 435.00 534.00 800.00 

• 2591. 000 701. 43 0.07 701.75 355. i 1 1113. 96 4745.05 420.99 0.03 270.94 435.00 534.00 626.06 • 
• • 
• • 
• • 
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28 AUG 86 

SECND 

3010.000 
3010.QOO 

3429.000 
3429.000 

3850.000 
3850.000 

4237.000 
4237.000 

4625.000 
4625.000 

5012. 000 
5012.000 

5400.000 
5400.000 

5787.000 
5787.000 

6175.000 
6175.000 

6368.000 
6368.000 

6468.000 
6468.000 

6562.000 
6562.000 

6850.000 
6850.000 

6900.000 
6900.000 

6950.000 
6950.000 

7000.000 
7000.000 

7001. 000 
7001. 000 

7:46:44 

CWSEL 

701. 76 
701. 83 

702. 34 
702.43 

702. 7! 
702.81 

703.36 
703. 42 

704. 57 
704. 58 

706. 04 
706. 10 

707. 53 
707.62 

709.05 
709. 14 

710. 63 
710.73 

711. 38 
711. 48 

711. Bi 
711. 91 

712.26 
712.36 

713.85 
713.90 

714.09 
714. 14 

714.30 
714.36 

714.39 
714.51 

714.39 
714. 50 

DIFKWS EG 

0.00 
0.07 

0.00 
0.09 

0.00 
0. !O 

0.00 
0.06 

0.00 
0.00 

0.00 
0.06 

0.00 
0.08 

0.00 
0.09 

0.00 
0. 10 

0.00 
0. 10 

0.00 
0. !O 

0.00 
0.09 

0.00 
n nn v. v ... 

0.00 
0.06 

I'\ l'\I'\ ...... ....,..., 
0.06 

0.00 
0. 12 

0.00 
0. 12 

702. 14 
702.23 

702.62 
702.71 

703.24 
703. 3! 

704.26 
704.29 

705. 59 
705.66 

707.09 
707. 20 

708.60 
708.72 

7!0. 13 
7~0.27 

711. 70 
711. 84 

712. 50 
712.64 

712.99 
713. 12 

713.92 
714.03 

715.32 
715.43 

715. 53 
715.66 

7.15. 75 
715.87 

716. 17 
716.24 

716. 18 
716.25 

TOPWID 

430.89 
329.22 

536.97 
503. 72 

408.25 
40B.25 

244. 18 
313.32 

214.78 
170.79 

213.99 
168.47 

213. 55 
167. 62 

213. 35 
167.21 

213.68 
166.38 

186.94 
152.84 

140.00 
115. 19 

96.20 
86.00 

97.84 
82.01 

97.99 
82. 66 

94. 54 
82.46 

70.00 
70.00 

70.00 
70. 00 

GLOB 

1031. 59 
990.61 

531. 45 
460. 55 

554.37 
564.64 

457. 56 
466.24 

405. 18 
336.84 

391. 98 
328. 12 

384. 53 
323.03 

38L l! 
321.. 31 

386.82 
324. 16 

300.52 
284.93 

161. 46 
123.97 

93.40 
93.48 

100.98 
27. 17 

iOl. 65 
32.99 

31. 06 

0.00 
0.00 

0.00 
0.00 

OCH 

4863.86 
4966.01 

4064.42 
4127.06 

4917.04 
4875.42 

5448.21 
5433.65 

5529.00 
5652.34 

5549.32 
5664.46 

5560.80 
5671. 21 

5566.07 
5694. 56 

5557.27 
5692.07 

5640. 30 
5767.22 

5580.99 
5706. 54 

5787.04 
5863.86 

5756.34 
5874. 59 

5753. 59 
5861. 47 

5749.80 
5864.79 

6280.00 
6280.00 

6280.00 
6280.00 

GROB 

384. 55 
323.37 

1684. 12 
1692.38 

808.59 
839.94 

374.23 
380. 10 

345.81 
290.82 

338.69 
287.42 

334.67 
285.76 

332.82 
264. !3 

335.90 
263. 77 

339. 19 
227.85 

537. 55 
449.48 

399. 55 
322.65 

422.69 
378.24 

424. 76 
385. 53 

428.40 
384. 15 

0.00 
0.00 

0.00 
0.00 

PE'.RENC 

0.00 
0.03 

0.00 
0.03 

408.25 
408.25 

0.00 
0.00 

214.78 
0.03 

0.00 
0.03 

0.00 
0.03 

0.00 
0.03 

0.00 
0.03 

193.00 
0.04 

140.00 
0.07 

0.00 
86.00 

0.00 

0.00 
0.02 

96.00 
0.02 

70.00 
70.00 

70.00 
70.00 

STENCL 

0.00 
276.36 

0.00 
48. 17 

29.75 
29.75 

0.00 
0.00 

33.06 
55. 18 

0.00 
56.84 

0.00 
57.47 

0.00 
57. 78 

0.00 
58.33 

60.00 
68.00 

86. 50 
106.40 

0.00 
92.00 

0.00 
97.63 

0.00 
97.26 

D"'7 l'\n _,, "'""' 
97.38 

100.00 
100.00 

100.00 
100.00 

PAGE 29 

STCHL 

435.00 
435.00 

113. 00 
113.00 

113. 00 
113.00 

113. 00 
113. 00 

113.00 
113. 00 

113.00 
113.00 

113. 00 
113. 00 

113.00 
113. 00 

113. 00 
113. 00 

113.00 
113.00 

113. 00 
113.00 

100.00 
100.00 

100. 00 
100.00 

100. 00 
100.00 

100.00 
100.00 

100.00 
100. 00 

100. 00 
100.00 

STCHR STENCR 

534.00 o. 00 
534.QQ 605. 59 

200.00 0. 00 
200. 00 551. 89 

200,00 438.00 
200.00 438. 00 

200.00 0.00 
200.00 0.00 

200.00 247.84 
200.00 225.97 

200.00 0.00 
200.00 225.32 

200.00 o. 00 
200.00 225. 10 

200.00 0.00 
200.00 224.99 

200.00 0. 00 
200.00 224. 72 

200.00 253.00 
200.00 220.84 

200.00 226. 50 
200. 00 221. 59 

170.00 0.00 
170.00 178.00 

170. 00 0. 00 
170.00 179. 64 

170. 00 o. 00 
170.00 179.91 

170.00 183.00 
170.00 179.84 

170.00 170.00 
170.00 170.00 

170.00 170.00 
170.00 170.00 

el 
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• 28 AUG 86 7:46:44 PAGE 30 • 
• SECNO CWSEL DIFKWS EG TOPWID GLOB QCH GROB PERENC STENCL STCHL STCHR STENCR • 

7036.000 714.60 0.00 716. 31 70.00 0.00 6280.00 0.00 70.00 100.00 100.00 170.00 170.00 • 7036.000 714.70 0. 10 716. 37 70.00 0.00 6280.00 0.00 70.00 100.00 100.00 170.00 170.00 • 
7037.000 714.64 0.00 716.32 70. 00 0.00 6280.00 0.00 70.00 100.00 100.00 170.00 170.00 • 7037.000 714. 74 0. 10 716.38 70.00 0.00 6280.00 0.00 70.00 100.00 100.00 170.00 170.00 • 
7047.000 715.30 0.00 716. 50 90. 00 120. 55 5876. 41 283.04 90.00 90.00 100.00 170.00 180.00 • 7047.000 715.38 0.08 716. 56 90. 00 121. 48 5874.88 283.64 90.00 90.00 100.00 170.00 180.00 • 
7137.000 715.63 0.00 716.79 101. 94 122.43 5814. 28 343.28 0.00 0.00 100.00 170.00 0.00 • · 7137. 000 715.70 0.07 716.83 96.00 124.25 5806.47 349.28 96.00 89.00 100.00 170.00 185.00 • 
7517.000 716.75 0.00 717.90 101. 98 122.64 5813.63 343.72 0.00 0.00 100.00 170.00 0.00 • 7517.000 716.78 0.04 717.92 101. 30 123.35 51307.46 349. 18 101. 30 86.70 100.00 170.00 188.00 • 
7997.000 718. 14 0.00 719.29 102.06 122.99 5812. 55 344.46 o.oo 0.00 100.00 170.00 0.00 • 7997.000 718. 14 0.00 719.35 85.22 60.88 5917.06 302.07 0.02 95. 55 100.00 170.00 1B0.77 • 
8477.000 719. 53 0.00 720. 67 102.09 123. 16 5812.03 344.81 0.00 0.00 100.00 170.00 0.00 • B477.000 719. 59 0.06 720. 77 85. 46 62.94 5912. 33 304. 73 0.02 95.42 100.00 170.00 180.88 • 
8960.000 72:i. 17 0.00 722.08 816.98 !974.66 4200 .. 54 .1.04. BO 0.00 0.00 282.00 327.00 0.00 

• B960.000 721. 25 0.08 722.20 276. 34 1982.25 4278.68 19.07 0.02 52.66 282.00 327.00 329.0i • 
896:!,. 000 721. 17 0.00 722.08 316.97 1974.41 4200.79 104.80 0.00 0.00 282.00 327.00 0.00 

• 8961. 000 721. 25 0.08 722.20 275. 61 1980. 54 4282.86 16.60 0.03 53.21 282.00 327.00 328.82 • 
8972.000 722.91 0.00 723.34 364. 51 2510.39 3607.09 162.51 0.00 0.00 282.00 327.00 0.00 

• 8972.000 722.99 0.08 723.43 299.72 2515.07 3656.83 108.09 0.02 37.01 282.00 327.00 336.74 • 
8973.000 722.91 0.00 723.34 364.48 2509.93 3607.64 162.43 0.00 0.00 282.00 327.00 0.00 

• 8973.000 722.99 0.08 723.43 299.08 2514.95 3658.89 106. 16 0.02 37.41 282.00 327.00 336.48 • 
9200.000 723.22 0.00 723.60 369.8! 2585. 13 3517.B5 177.02 0.00 0.00 282.00 327.00 0.00 

• 9200.000 723.31 0.08 723.70 303.42 2592.28 3566.86 120.B6 0.02 35.30 282.00 327.00 338. 72 • 
• • 
• • 
• • 
• • 
• • 
• • 
• ' • 
• • 



• I 
28 AUG 86 7:46:44 PAGl:: 31 • 

• BELLE RIVER • 
SUMMARY PRINTOUT TABLE 150 • • 

I 
SECNO XLCH ELTRD ELLC ELMIN (i) CWSEL CRIWS EG iOK*B VCH AREA . 01K • • 0.000 0.00 0.00 0.00 684. 10 6280.00 695.63 0.00 696.51 20.33 7.97 942.31 1392. 73 
0.000 0.00 0.00 0.00 684. 10 6280. 00 695.73 0.00 696.62 20.24 8.01 912.49 1395.97 

I 
• • 1808.000 1808.00 0.00 0.00 687. 70 6280.00 699.28 0.00 700. 14 19.91 7.92 949.29 1407. 50 

1808.000 1808. 00 0.00 0.00 687. 70 6280. 00 699. 37 0.00 700.25 19.B7 7.95 921. OB 140B.98 • • 1873.000 65. 00 0.00 0.00 687. BS 6280. 00 699.38 0.00 700.29 20.B4 8.07 905.20 1375. 73 

I 
1B73. 000 65. 00 0.00 0.00 687.85 6280.00 699.46 0.00 700.40 20.99 8. 14 885.88 i370.89 • • 1938.000 65. 00 0.00 0.00 688.00 6280.00 699.33 0.00 700. 72 41. 98 9.46 663.60 969.27 
1938. 000 65. 00 0.00 0.00 688. 00 6280. 00 699.43 0.00 700.80 40.69 9.37 670. 55 984.55 • • 

I 
i939.000 i. 00 708.30 705.80 688.00 6280.00 699.33 0.00 700. 72 23. 59 9.46 663.79 i292.89 
1939. 000 i. 00 708.30 705.80 688.00 6280.00 699.44 0.00 700.80 22.87 9.36 670.70 1313.23 • • 1972.000 33. 00 708.30 705.80 688.00 6280.00 699.44 0.00 700. BO 22.85 9.36 670.87 1313.73 
1972.000 33. 00 708.30 705.80 688.00 62B0.00 699. 54 0.00 700.88 22. 18 9.27 677.56 1333.48 - -

I 
• • 1973.000 1. 00 0.00 0.00 688.00 6280.00 699. 44 0.00 700.80 40. 59 9.36 671. 05 985.71 

1973.000 1. 00 0.00 0.00 688. 00 6280.00 699. 55 0.00 700.88 39.41 9.27 677.70 1000.41 

• • 2007.000 34. 00 0.00 0.00 688.30 6280.00 700.08 0.00 700.95 19.38 7.91 971. 93 1426.61 
.... l"\-1'\'"1' """ ... A ,.,,... ,.,. ,.,.,.,. ,.,. ,.,.,.,. LO" ~,.,. ~. l"'\MI'\. n.n. ...,,.,.,.,. .... " ,.,.,.,. ..,,,.,. . ,.,..., ..,, 1:0 ... o-. o ... -. ,, . -t n 4 Cl r:1=- I c:.vv,. vvv ..;>~. vv u. vv u. vu OOCJ, WU cc:;au. uu ,vv. ,L,.;J V. UV ,u.1.. u~ ,1,7, Jg , . 7, 7,.;11, ~,I, ,l,'"'I' ,L 7 • .,;i,.., • • 2072.000 65. 00 0.00 0.00 688.70 6280.00 700.79 0.00 701. 18 10.35 5.41 1571.69 1952. 17 
2072.000 65. 00 0.00 0.00 6B8.70 6290.00 700. B5 0.00 701.25 10. 56 5.48 149B.22 1932.80 

• 2172.000 100. 00 0.00 0.00 688. 70 6280.00 701.08 0.00 701. 31 6.76 4.45 2300.35 2416.03 • 
2172.000 100.00 0.00 0.00 688.70 6280.00 701. 15 0.00 701. 39 6.85 4.50 2195. 17 2399.60 

• • 2591. 000 419.00 0.00 0.00 689.65 6280.00 701.36 0.00 701.66 9.38 5.01 2006.90 2050. 51 
2591. 000 419.00 0.00 0.00 689.65 6280.00 701. 43 0.00 701. 75 9.52 5.07 1892.75 2035.44 - -

I 
- 3010.000 0.00 702. 14 12. 57 5. 57 !763.05 1771. 52 

.. 
419. 00 0.00 0.00 690. 60 6280. 00 701. 76 

3010.000 419.00 0.00 0.00 690.60 6280.00 701. 83 0.00 702.23 12.75 5.64 1646.67 1758.98 

• • 3429.000 419. 00 0.00 0. 00 691. 55 6280.00 702.34 0.00 702.62 9.86 5. 07 2236.27 2000.42 
3429.000 419. 00 0.00 0.00 691. 55 6280.00 702.43 0,00 702. 71 9,85 5. 10 2186.31 2001. 43 

I • 3850. 000 421. 00 0.00 0.00 0.00 703.24 6. 55 • 692. 50 6280.00 702.71 17.95 1507.85 1482. 15 
3850.000 421. 00 0.00 0.00 692. 50 6280.00 702.81 0.00 703.31 17.01 6.42 1547.31 1522.82 

• • 4237.000 387. 00 0.00 0.00 694.04 6280.00 703. 36 0. 00 704.26 31. 67 8.09 1013.87 1116.00 
4237.000 387.00 0.00 0.00 694.04 6280.00 703.42 0.00 704.29 30. 76 8.01 1029.26 1132.32 

• 4625.000 388. 00 0.00 0.00 695. 58 6280.00 704. 57 0.00 705. 59 37. 59 8. 57 943.73 1024.29 • 
4625.000 388.00 0.00 0.00 695. 58 6280.00 704.58 0.00 705.66 39.29 8. 76 873. 15 1001. 90 

• • -
• • 
• • - - - -



• 28 AUG 86 7:46:44 PAGE 32 • 
• SECNO XLCH ELTRD ELLC ELMIN G CWSEL CRIWS EG lOK*S VCH AREA . OiK • 

5012.000 3B7. 00 0.00 0.00 697. 12 6280.00 706.04 0.00 707.09 39.26 8.69 926.63 1002.30 • 5012.000 387.00 0.00 0. 00 697. 12 6280.00 706. 10 0.00 707.20 39. 79 8.80 864.64 995.57 • 
5400.000 388.00 0.00 0.00 698. 66 6280.00 707.53 0.00 708.60 40.23 8.77 917.05 990.07 • 5400.000 3B8.00 0.00 0.00 698.66 6280.00 707.62 0.00 708. 72 40.29 8.84 858.95 989.38 • 
5797. 000 387.00 0.00 0.00 700.20 6280.00 709.05 0.00 710. 13 40.69 8.80 912.67 984.50 • 5787.000 387.00 0.00 0.00 700.20 6280.00 709. 14 0.00 710.27 40.88 8.89 855. l:>7 982.20 • 
6175.000 388.00 0.00 0.00 701. 74 6280.00 710.63 0.00 711. 70 39.93 8. 74 919.99 993.82 • 6175.000 3B8.00 0.00 0.00 701. 74 62B0.00 7!0.73 0.00 711. B4 40.07 8.84 860.77 992.08 • 
6368.000 193.00 0.00 0.00 702.51 6280.00 7!1. 38 0.00 712.50 41. 44 8.89 873. 17 975.56 

• 6368.000 193.00 0.00 0. 00 702. 51 6280.00 711. 48 0.00 712.64 41. 36 8.97 826.72 976.45 • 
6468.000 100. 00 0.00 0.00 703. 11 6280.00 711. B1 0.00 712.99 44. 14 9.03 767.66 945.20 • 6468.000 !00.00 0.00 0.00 703. 11 6280.00 711.91 0.00 713. 12 43.89 9.09 739.37 947.98 • 
6562.000 9£,. 00 0.00 0.00 703.25 6280.00 712.26 0.00 713.92 52.86 10.61 638.32 863.76 • 6562.000 94.00 0.00 0.00 703. 25 6280.00 712.36 0.00 714.03 52. 15 10.62 630.70 869.66 • 
6850.000 288.00 0.00 0.00 704.40 02ao.oo 713.85 0. 00 715.32 43.51 9.98 681.24 952.04 

• · 6850. 000 280.00 0.00 0.00 704.40 6280.00 713.90 0.00 715.43 44. 56 10. 14 648.63 940.B2 • 
6900.000 50. 00 0.00 0.00 704.60 6280.00 714.09 0.00 715. 53 42.78 9.93 685. 13 960. 1B • 6900.000 50.00 0.00 0.00 704.60 6280.00 714. 14 0.00 715.66 43. 50 10.05 655.58 952. 19 • 
6950.000 50. 00 0.00 0.00 704.80 6280.00 714.30 0.00 715.75 42. 59 9.91 682.99 962.34 • 6950.000 50.00 0.00 0.00 704.80 62B0.00 714.36 0.00 715.87 43.36 10.05 655. 59 953. 73 • 
7000.000 50.00 0.00 0.00 704.80 6280.00 714.39 0.00 716. 17 63.66 10.71 586.22 7B7. 10 • 7000.000 50.00 0.00 0.00 704.80 6280.00 714. 51 0.00 716.24 61. 02 10.57 594.36 803. 94 • 
7001. 000 1. 00 717.00 718. 50 704.80 6280.00 714.39 0.00 716. 18 36.27 10.75 584. 10 1042.78 

• 7001. 000 1. 00 717.00 718. 50 704.80 6280.00 714. 50 0.00 716.25 34.77 10.61 592. 16 1064.95 • 
7036.000 35.00 717.00 718. 50 704.80 6280.00 714.60 0.00 716.31 33.68 10.50 598.35 1082.04 

• 7036.000 35.00 717.00 718. 50 704.80 6280.00 714. 70 0.00 716.37 32.50 10.37 605.40 1101. 63 • 
7037.000 1. 00 0.00 0.00 704. BO 6280.00 714.64 0.00 716.32 5B.23 10.41 60:3.51 823.00 

• 7037.000 1. 00 0.00 0.00 704.80 6280.00 714. 74 0.00 716.38 56.20 10.29 610. 54 837.73 • 
7047.000 10.00 0.00 0.00 704. BO 6280.00 715.30 0.00 716. 50 30.45 9.04 764.BB 1138. 15 

• 70il7.000 10.00 0.00 0.00 704.80 62B0.00 715.38 0.00 716. 56 29.62 8.97 771. 70 1153. 96 • 
7137.000 90.00 0.00 0.00 705.0B 6280.00 715.63 0.00 716. 79 29.23 8.90 791. 11 1161. 51 • 7137.000 90.00 0.00 0.00 705.08 62B0.00 715. 70 0.00 716.83 28.47 8.B2 792.68 1176. 91 • 
7517.000 380.00 0.00 0.00 706. 18 6280.00 716.75 0.00 717.90 29. 10 8.88 792.32 1164. 10 

• 7517.000 380.00 0.00 0.00 706. 18 6280.00 716. 78 0.00 717.92 28.67 B.84 795.90 1172. 92 • 
• • 
• • 
• • 



• ~B AUG 86 7:46:44 PAGE 33 • 
• SECNO XLCH ELTRD ELLC ELMlN G CWSEL CRIWS EG 10~*S VCH AREA . 01K • 

7997.000 480.00 0.00 0.00 707. 56 b2B0.00 718. 14 0.00 719.29 28.B9 8.B6 794.35 1168.45 • 7997.000 4B0.00 0.00 0. 00 707. 56 6280. 00 71B. 14 0.00 719.35 30.00 9.03 754. 64 1146.59 • 
8477.000 480.00 0.00 0.00 708. 94 6280.00 719. 53 0.00 720.67 28.78 9.85 795.32 !170. 53 • 9477.000 4B0.00 0.00 0.00 70B.94 6280.00 719. 59 0.00 720.77 29.25 8.96 761. 41 1161. OS • 
8960.000 483.00 0.00 0.00 710,30 6280.00 721. 17 0.00 722.08 28.42 9.20 1310.86 1178.03 • 9960.000 483. 00 0.00 0.00 710. 30 62B0.00 721. 25 0.00 722.20 28.67 9.29 1254.04 1172. 77 • 
B961. 000 1.00 0.00 0.00 710.30 62B0. 00 721. 17 0.00 722.0S 28.43 9.20 1310.65 1177. 83 • 8961. 000 1. 00 0.00 0.00 710.30 62B0.00 721. 25 0.00 722.20 28.75 9.30 1250.84 1171. 18 • 
8972.000 11.00 721.40 721.20 710.30 62B0.00 722.91 0.00 723.34 12.37 6. 74 1912.86 1765.44 • 8972.000 11. 00 999999.00 0.00 710.30 6200.00 722.99 0.00 723.43 12.44 6.79 1838.34 1780.43 • 
8973.000 1. 00 0.00 0.00 710.30 62B0.00 722.91 0.00 723.34 12.38 6.75 1912. 18 1784.71 • 8973.000 1. 00 0.00 0.00 710. 30 6280.00 722.99 0.00 723.43 12.45 6.80 1836.41 1779.73 • 
9200.000 227.00 0.00 0.00 710. 30 6280.00 723.22 0.00 723.60 10. 79 6.41 2028. 14 1912.06 • 9200.000 227.00 0.00 0.00 710. 30 6280.00 723.31 0.00 723. 70 10.94 6.45 1947.65 1907.73 • 

• • 
• • 
• • 
• • 
• • 
• • 
• • 

I • • 
• • 
• • 
• • 
• • 
• • 



• 28 AUG 86 7: 46: •14 PAGE 34 • 
• BELLE RJ:VER • 

I 
SUMMARY PRINTOUT TAJBLE 150 • • 

SE,CNO G CWSEL DIF~JSP DIFWSX DIFKWS l'OPWID XLCH • • 0.000 6280. 00 695.63 0.00 0.00 0.63 116. 21;. 0.00 
0.000 6260 .. 00 695, 73 0. 10 0.00 0, 10 96. 5~J 0.00 • • 1800.000 6280 .. 00 699.28 0.00 3.65 0.00 116. 56 1908.00 

180EI. 000 6280. 00 699.37 0.09 3. 64 0.09 97.7() 1908.00 • • 187~1. 000 6280.00 699.38 0.00 0. 10 0.00 97.00 65.00 
187~1. 000 6280. 00 699.46 0. 08 0.09 0.08 91. 0,1 65.00 • • 193EI. 000 6280. 00 699.33 0, 00 -0.06 0.00 65.0() 65.00 
193EI. 000 62B0.00 699.43 0. 11 -0.03 0, 11 65,0() 65.00 • • 193<;1. 000 62B0.00 699.33 0.00 0,00 0.00 65. 0() 1. 00 
193,,. 000 6280.00 699.44 0. 11 0. 00 0. 11 65. 0() 1. 00 • • 197~!. 000 62B0.00 699.44 0.00 0. 11 0.00 65.00 33.00 
197~!. 000 6280.00 699. 5L:, 0. 10 0. 10 0. !O 65.00 33.00 • • 197~1. 000 6280. 00 699.44 0.00 (), 00 0.00 65.00 1. 00 
197~1. 000 6280.00 699.55 0. 10 0. 00 0. 10 65. OC) 1.00 • • 2007. 000 6280.00 700.0B 0.00 0.64 0,00 117. SE! 34.00 
2007.000 62B0. 00 700. 13 0.05 0, 58 0.05 97. 8ii :34. 00 • • 207;!. 000 62B0.00 700.79 0.00 0, 71 0.00 247.0() 65.00 
207~!. 000 62B0. 00 700.85 0.06 o. 72 0.06 220. OC) 65.00 • • 217~!. 000 62B0.00 701. OB 0. 00 0.29 0.00 448.26 100.00 
217~!. 000 62B0.00 701. 15 0, 07 0.30 0.07 377, 7~! 100,00 

• • 259!.. 000 6280.00 701. 36 0.00 0.2B 0.00 447. 1 ~; 419.00 
2591.. 000 6280. 00 701, 43 0.07 0.28 0,07 355. ll. 419.00 • • 3010.000 6280.00 701. 76 0.00 0.39 0.00 430. 0,, 419.00 
3010.000 6280.00 701.83 0.07 0.40 0.07 329. 2~! 419,00 

• • 342,,. 000 6280.00 702.34 0. 00 0. 59 0.00 536.97 419.00 
342,,. 000 6280.00 702.43 0. 09 0,60 0.09 503. 7~! 419.00 • • 3850. 000 6280.00 702.71 0.00 0.36 0.00 408. 2~, 421. 00 
3850.000 62B0.00 702.81 0. 10 0.37 0, 10 408. 2~, 421. 00 

• 4237.000 62B0.00 703.36 0.00 • 0.65 0.00 244. 1E! 387.00 
4237.000 6280.00 703,42 0.06 0.61 0,06 313. 3~! 387.00 

• 462::i. 000 6290.00 704. 57 0.00 1. 21 0,00 214. 7EI 388.00 • 
462::i. 000 6280. 00 704. 58 0.00 1. 16 0.00 170, 7,1 388.00 

• • 
• • 
• • 
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2B AUG 86 

SECNO 

5012.000 
5012.000 

5400.000 
5400.000 

5787.000 
5787.000 

6175.000 
6175.000 

6368.000 
6368.000 

6469.000 
6468.000 

6562.000 

7: •16: 44 

Q 

6280. 00 
6280. 00 

6280.00 
6280.00 

6280.00 
6280. 00 

6280.00 
6280.00 

6280. 00 
6280. 00 

6280.00 
6280.00 

6280.00 
6562.000 6280.00 

6850.000 6280.00 
6850.000 6280.00 

6900.000 6280.00 
6900.000 6280. 00 

6950.000 6280.00 
6950.000 6280.00 

7000.000 6280.00 
7000.000 6280.00 

7001.000 6280.00 
7001.000 6280.00 

7036.000 6280. 00 
7036.000 6280. 00 

7037.000 6280.00 
7037.000 6280.00 

7047.000 6280.00 
7047. 000 6280. 00 

7i37.000 6280.00 
7137.000 6280.00 

7517.000 6280.00 
7517.000 6280.00 

CWSEL 

706.04 
706. 10 

707. 53 
707.62 

709.05 
709. 14 

710.63 
710.73 

711. 38 
711. 48 

711.81 
711. 91 

712.26 
712.36 

713.85 
713.90 

714.09 
714. !4 

714.30 
714.36 

714.39 
714.51 

714.39 
714. 50 

714.60 
714.70 

714.64 
714.74 

715.30 
715.38 

715.63 
715. 70 

716.75 
716.78 

DIFWSP 

0.00 
0. 06 

0.00 
0. 08 

0. 00 
0.09 

n nn v. vv 
0. 10 

0. 00 
0. 10 

0. 00 
0. 10 

0.00 
0.09 

0.00 
0.04 

0. 00 
0. 06 

0. 00 
0.06 

0. 00 
0. 12 

0. 00 
0. 12 

0.00 
0. 10 

0.00 
0. 10 

0.00 
0. 08 

0.00 
0. 07 

0.00 
0.04 

DIFWSX 

1. 46 
1. 52 

l. 49 
i. 52 

1. 52 
1. 53 

• ~M 
.1. JC, 

1. 59 

0.75 
0.75 

0.43 
0.43 

0.45 
0.45 

1. 59 
1. 54 

0.23 
0.25 

0.21 
0.22 

0.09 
0. 14 

0.00 
0.00 

0.22 
0.20 

0.04 
0.04 

0.66 
0. 64 

0.33 
0.32 

1. 11 
1. 08 

DIFKWS 

0.00 
0.06 

0.00 
0.08 

0.00 
0.09 

n nn v.vv 
0. 10 

0.00 
0. 10 

0.00 
0. 10 

0.00 
0.09 

0.00 
0.04 

0. 00 
0.06 

0.00 
0.06 

0.00 
0. 12 

0.00 
0. 12 

0.00 
0. 10 

0.00 
0. 10 

0.00 
0.08 

0.00 
0.07 

0.00 
0.04 

TOPWID 

213.99 
168.47 

213. 55 
167.62 

213. 35 
167.21 

213.68 
166.38 

186.94 
152.84 

140. 00 
115. 19 

96.20 
86.00 

97.84 
82.01 

97. 99 
82.66 

94. 54 
82.46 

70.00 
70.00 

70.00 
70.00 

70. 00 
70.00 

70.00 
70.00 

90.00 
90.00 

i0i. 94 
96.00 

101.98 
101.30 

XLCH 

387.00 
387.00 

388.00 
888.00 

387.00 
387. 00 

388.00 
388.00 

193.00 
193.00 

100.00 
100.00 

94.00 
94.00 

288.00 
288.00 

50.00 
50.00 

50.00 
50.00 

50. 00 
50.00 

1. 00 
1. 00 

35.00 
35.00 

1. 00 
1. 00 

10.00 
10.00 

90.00 
90.00 

380.00 
380.00 
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.28 AUG 86 

SECNO 

7997.000 
7997.000 

8477.000 
8477.000 

8960,000 
8960.000 

896L 000 
8961. 000 

8972.000 
8972.000 

8973.000 
8973.000 

9200,000 
9200,000 

7: 46: 4•) 

0 CWSEL DIFWSP 

6280.00 718. 14 0.00 
6280.00 718. 14 0.00 

6280.00 719. 53 0. 00 
6280.00 719. 59 0.06 

6.'2B0. 00 72L 17 0.00 
6280.00 721. 25 0.08 

6280.00 721. 17 0.00 
6280.00 721.25 0.08 

6280.00 722.91 0. 00 
6280.00 722.99 O.OB 

6280.00 722.91 0.00 
6280 .. 00 722.99 0.08 

6280.00 723.22 0.00 
6280,00 723,31 0. 08 

PAGE 36 • 
DIFWSX DIFKWS TOPWID XLCH • 

1. 40 0.00 102.06 480.00 
1. 36 0.00 ·B5.22 480.00 • 
1. 39 0.00 102.09 480,00 
1. ~4 0.06 85.46 480.00 • 
1. 64 0.00 316.98 483.00 
i. 67 0.08 276.34 483.00 • 
0.00 0.00 316.97 1. 00 
0.00 0.08 275.61 1. 00 • 
1. 74 0. 00 364. 51 11. 00 
1. 74 0.08 299. 72 11. 00 • 
0.00 0.00 364.48 1. 00 
0.00 0.08 299.08 1. 00 • 
0.32 0.00 369.81 227.00 
0,32 0.08 303.42 227,00 • 

• 
• 
• 
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FLOODWAY DATA, BELLE RIVER • PROFILE NO. 2 • 
------- FLOODWAV -------- WATER SURFACE ELEVATION • C:-TATVn.h.l I.IYn-ru ~r:::.r,.-;rTnh.l Mr'.".Ah.l I_IT TL.J I IT ,-ur-,1 IT 'I'\ T C'C'C'D~l!o.tl"\~ • 

I 
... '-'lnJ.LUl"I V"f.L LI In WC.\., i J.WJ'I~ nC.f'"lll~ WJ. In WJ. 1nuu1 Ll.&rri;;;.ni;;;.1'\lwc:, -AREA VELOCITY FLOGDWAY FLOODWt,Y 

• • 0.000 97. 912. 6.9 695. 7 695.6 0. 1 
1AnQ nnn Qc, 0~'1 L C LOQ Lt <.CC ,, r, ' 

I 
----· """""' ,~. IC:..,O.. ~- ~ -,~.-.: 1.,1', ,. ~ -- . • 1873.000 91. 886. 7. 1 699. 5 699.4 0. 1 • 1938.000 65. 671. 9.4 699.4 699.3 0. 1 
1939.000 65. 67L 9. lj 699.4 699.3 0. 1 • 1972.000 65. 678. 9.3 699. 5 699.4 0. 1 • 1973.000 65. 678. 9.3 699. 5 699.4 0. ! 

I 
2007.000 98. 937. 6. 7 700. 1 700. i 0.0 • 2072. 000 220. 1498. 4.2 700.9 700.8 0. 1 • 2172. 000 378. 2195. 2.9 701. 2 701. 1 0. 1 
2591.000 355. 1B93. 3. 3 701. 5 701. 4 0. 1 

• 3010.000 329. 1647. 3.8 701. 9 701. B 0. 1 • 3429. 000 504. 2186. 2.9 702.4 702. 3 0. 1 
3850.000 408. 1547. 4. 1 702.8 702.7 0. 1 • 4237.000 313. 1029. 6. 1 703. 5 703.£; 0. 1 • 4625.000 i 71. 873. 7.2 704.6 704.6 0.0 
5012. 000 168. 865. 7.3 706. 1 706.0 0. 1 

• 5400.000 168. B59. 7.3 707. 6 707. 5 0. 1 • 5787.000 167. 856. 7.3 709.2 709. ! 0. 1 
6175.000 166. B61. 7.3 710. 7 710.6 0. 1 

• 6368.000 153. B27. 7.6 711. 5 711. 4 0. 1 • 6468.000 115. 739. 8.5 711. 9 71 i. 8 0. 1 
6562.000 86. 631. 10.0 712. 4 712. 3 0. 1 • 6850.000 82. 649. 9.7 713.9 713.9 0.0 • 6900.000 83. 656. 9.6 714.2 714. 1 0. 1 
6950.000 82. 656. 9.6 714. 4 714.3 0. 1 

• 7000.000 70 . 594. 10.6 714. 5 714.4 0. 1 • 
I 

7001. 000 70. 592. 10.6 714. 5 714.4 0. 1 
7036.000 70. 605. 10.4 714.7 714.6 0. 1 

I • 7037.000 70. 611. 10.3 714. 7 714.6 0. 1 • 7047.000 90. 772. 8. 1 715.4 7!5.3 0. 1 
7137.000 96. 793. 7.9 715. 7 715.6 0. 1 

I • 
75i7.000 iOi. 796. 7.9 716.7 7i6. 7 0.0 • 7997.000 85. 755. 8.3 718. i 718. 1 0.0 
8477.000 85. 761. 8.2 719.6 719. 5 0. 1 • 8960.000 276. 1254. 5.0 721. 3 721. 2 0. 1 • 8961. 000 276. 1251. 5.0 721. 3 721.2 0. 1 

I 
8972.000 300. i83B. 3.4 723.0 722.9 0. 1 

• 8973. 000 299 . 1836. 3.4 723.0 722.9 0. 1 • 9200.000 303. 1948. 3.2 723.3 723.2 0. 1 

• • 
I • • 
- -
I • • 

• • 
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28 AUG 86 832:07 PAGE 1 

THIS RUN EXECUTED 28 AUG 86 8:32:07 
**************************** .... ******************** 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 

I MODIFICATION - SO, 51,52,53,54,55,56 
************************************************** 

( 

C 
T1 MEMPHIS, MI - FIS 

I T2 100 YEAR FLOOD 
T3 BELLE RIVER 

I Ji !CHECK ING NINV IDIR STRT METRIC HVINS G WSEL FG 

0. 0. o. 0. 0.002000 0. 00 0.0 6280. 695. 000 0.000 
( 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM !TRACE 

( -1. 000 0.000 -1. 000 0.000 0. 000 0, 000 0.000 0.000 0.000 0.000 

NC o. 060 0.060 0.040 0. 100 0. 300 0.000 0.000 0.000 0.000 0.000 
CROSS SECTION MOVED TD DOWNSTREAM CORPORATE LIMITS 

Xi 0.000 38.000 249.000 314.000 0.000 0.000 0.000 0.000 -3.900 0.000 
( GR 710.800 0.000 710.000 25. 000 709.400 50.000 708. 900 75.000 708.500 100.000 

GR 708.400 125.000 708.300 150.000 708. 300 175.000 708.400 200.000 699.000 225.000 
GR 689.900 247.000 689. 500 24B.990 689,500 249.000 689.400 254.000 689. 300 259.000 
GR 689.000 264.000 689. 300 269.000 689. 700 274.000 689. 700 279.000 689. 600 284.000 
GR 689.300 289.000 688.900 294.000 688. 400 299.000 688. 000 304.000 688.600 309.000 
GR 689.200 314.000 689.200 314. 010 689.600 315.000 699.600 340.000 709. 100 365.000 

( GR 709. 300 390.000 709. 700 415.000 710.300 440.000 710. 900 465.000 711. 700 490.000 
GR 712.700 515.000 713,900 540.000 714.400 561. 000 0.000 0. 000 0.000 0.000 

( Xl 1808.000 0.000 0. 000 0.000 1808.000 1808.000 1808.000 0.000 3. 600 0.000 

X1 1873. 000 0.000 0.000 0.000 65. 000 65.000 65.000 0.000 0. 150 0.000 
X3 0.000 0.000 0.000 233. 000 0. 000 330.000 0.000 0.000 0.000 0.000 

NC 0.000 0.000 0. 000 0.300 0.500 0.000 0.000 0.000 0.000 0.000 
CROSS SECTION DOWNSTREAM OF BORDMAN RD BRIDGE 

Xl 1938.000 38.000 249.000 314.000 65.000 65.000 65.000 0.000 0.000 0.000 
X3 0. 000 0.000 0.000 249.000 0.000 314.000 0.000 0.000 0.000 0.000 
GR 710.BOO 0. 000 710.000 25.000 709.400 50.000 708. 900 75.000 708. 500 100.000 
GR 708. 400 125. 000 708. 300 150.000 708. 300 175.000 708.400 200.000 699.000 225.000 
GR 689.900 247.000 689. 500 248.990 689. 500 249.000 689. 400 254.000 689. 300 259.000 
GR 689.000 264. 000 689.300 269.000 689.700 274.000 689.700 279.000 689. 600 284.000 
GR 689.300 289.000 688.900 294.000 688. 400 299.000 688.000 304. 000 688. 600 309.000 
GR 689.200 314.000 689. 200 314.010 689.600 315.000 699.600 340.000 709. 100 365.000 
GR 709.300 390. 000 709. 700 415.000 710. 300 440.000 710.900 465.000 711. 700 490.000 
GR 712.700 515.000 713.900 540. 000 714.400 561. 000 0,000 0.000 0.000 0.000 

• 



I 
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• • 
I 

NC 0. 000 0.000 0.030 0. 100 0. 300 0.000 0.000 0.000 0.000 0.000 
DOWNSTREAi1 FACE OF BORDMAN RD BRIDGE • X1 1939. 000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 • X3 0.000 0.000 0.000 249.000 0.000 314.000 0.000 0.000 0.000 0.000 

BT -25.000 0.000 710.800 0.000 25.000 710.000 0.000 50.000 709.400 0.000 ... Bi 0.000 75.000 708.900 0.000 708. 500 0.000 125.000 708.400 0.000 • I 
• ' 

100.000 
BT 0.000 150.000 708.300 0.000 i.75,000 708.300 0.000 200.000 708.400 0.000 
BT 0.000 225.000 708.600 0.000 248.990 708.600 689. 500 249.000 708.600 705.600 • ' 
BT 0.000 314.000 708. 700 705.800 314.010 708.700 689.200 315.000 708. 700 0.000 • BT 0.000 340.000 708.900 0.000 365.000 709. 100 0.000 390.000 709.300 0.000 
n~ 0.000 4i5.000 709.700 0. 000 440.000 7i0. 300 0.000 465.000 710.900 0.000 

I 
I> I 

• BT 0.000 490.000 711. 700 0. 000 515.000 712.700 0.000 540.000 713.900 0.000 • BT 0,000 56!.000 714.400 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 

• UPSTREAM FACE OF BORDMAN RD BR!DGE • "' 11 o-,,~ .n.nn n ,..,.,,,_ n l"\-"1"1 .,.._ ,,._,.,.,,. 
33.000 33.000 33.000 0. 000 0.000 0.000 

I 
~· .1. 7F~. VVV v.vvu u.vvu u.uuu 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 • X3 0.000 0.000 0.000 249.000 0.000 314. 000 0.000 0.000 0.000 0.000 • 
NC 0.070 0.070 0.040 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • r-cnc:c SECTION UPSTREAM OF BORDMAN On. 'nr.:lo TT'\.l"'\f':'.' -- 'Wl'O.._,...,._, r.u un . .a.u~c:. • lH 1973.000 0.000 0.000 0. 000 1. 000 1. 000 1. 000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 249. 000 0.000 314.000 0.000 0.000 0.000 0.000 • • X1 2007.000 0. 000 0. 000 0.000 34.000 34.000 34.000 0.000 0.300 0.000 

• NC 0.000 0.000 0.000 0. 300 0. 500 0.000 0.000 0.000 0.000 0.000 • FIELD MEASURED CROSS SECTION MOVED TO !00' UPSTREAM OF BORDMAN RD BRIDGE 
){ ! 2072.000 27.000 175.000 274. 000 65.000 65.000 65.000 0.000 0.000 0.000 • X3 0.000 0.000 0.000 101. 000 0.000 348.000 0,000 0.000 0.000 0.000 • GR 697. 300 0.000 696.900 25.000 696.200 50.000 696.:300 75.000 696. 500 100.000 

I 
GR 696.400 125.000 696. 100 150. 000 696.200 175.000 692.200 200.000 692.800 203.000 

• GR 690. 500 210.000 688.900 220.000 688. 700 230.000 689.700 240.000 689.800 250.000 • GR 689. 100 260.000 691. 200 270.000 692.800 274.000 697.400 290.000 697.600 315.000 
GR 698.000 340.000 698.400 365.000 698.700 390.000 699. 500 415. 000 700.900 440.000 

• I GR 703. 100 455.000 713. 100 540. 000 0. 000 0.000 0.000 0. 000 0.000 0.000 -
I 

-
FIELD MEASURED CROSS SECTION • Xl 2172.000 30.000 435.000 534. 000 100.000 100.000 100.000 0. 000 0.000 0.000 • X3 0.000 0.000 0.000 253.000 0. 000 717.000 0.000 0.000 0.000 0.000 

GR 710.000 0.000 705.000 180. 000 700.000 250.000 697.300 260.000 696.900 285.000 

I • 
GR 696.200 310.000 696.300 335. 000 696. 500 360. 000 696.400 385.000 696. 100 410.000 • GR 696.200 435.000 692.200 460.000 692.800 463.000 690. 500 470. 000 688.900 480.000 
GR 688. 700 490.000 689.700 500. 000 689.800 510. 000 689. 100 520. 000 691.200 530.000 

• GR 692. BOO 534.000 697.400 550.000 697.600 575. 000 698.000 600. 000 698.400 625.000 • GR 698.700 650.000 699. 500 675. 000 700.900 700.000 703. 100 715. 000 713. 100 800.000 

I • NC 0.000 0.000 0.000 0. 100 0.300 0. 000 0.000 0. 000 0.000 0.000 • I • • 

I I • • 

I • • I • • 



• 28 AUG 86 B:32:07 PAGE 3 • 
• CROSS SECTION REPEATE:J UPS"rREAi'l • )( 1 2591. 000 0.000 0.000 0. 000 419.000 419.000 419.000 0.000 0.950 0.000 

• CROSS SECTION REPEATED UPSTREAM • Xi 3010.000 0.000 0.000 0.000 419.000 419.000 419.000 0.000 0.950 0.000 

• CROSS SECTION A MOVED DOWNSTREAM • X! 3429.000 30.000 113.000 200.000 419.000 419.000 419.000 0.000 -0.950 0,000 
GR 708.900 0.000 704.800 24.000 699. 700 38.000 699. 500 55.000 699.400 80,000 • GR 700.200 105. 000 696.000 108.000 694. 900 113.000 692. 500 115. 000 692.800 120.000 • GR 694.800 185.000 695.300 190.000 696. 100 195.000 697.400 200.000 698.300 225.000 
GR 701. 800 250. 000 700. 500 275.000 702. 100 300.000 701. 600 325.000 701. 500 350.000 • GR 701. 000 375. 000 700. 500 400.000 700.300 425.000 700.200 450.000 699.900 475.000 • GR 699.700 500.000 699.200 525.000 696. 500 550.000 710.000 580.000 725.000 620.000 

• CROSS SECTION A • X1 3850.000 30.000 113.000 200.000 421. 000 421. 000 421. 000 0.000 0.000 0.000 
)(3 0.000 0.000 0.000 0.000 0.000 438.000 0.000 0.000 0.000 0.000 • GR 708.900 0.000 704.800 24.000 699.700 38.000 699. 500 55.000 699.400 80.000 • GR 700.200 105.000 696.000 108.000 694.900 113.000 692. 500 115.000 692.800 120.000 
GR 694.800 185. 000 695.300 190.000 696. 100 195.000 697.400 200.000 698.300 225.000 • GR 701. 800 250.000 700. 500 275.000 702. 100 300.000 701. 600 325.000 701. 500 350.000 • GR 701. 000 375. 000 700. 500 400.000 700. 300 425.000 700.200 450.000 699.900 475.000 
GR 699. 700 ;;100. 000 699.200 5~5.000 696. 500 550.000 7!0.000 580.000 725.000 620.000 • • CROSS SECTION A REPEATED UPSTREAM 
Xl 4237.000 19.000 113.000 200.000 387.000 387.000 387.000 0.000 1. 540 0.000 • GR 708.900 0.000 704.800 24.000 699.700 38.000 699.500 55.000 699.400 80.000 • GR 700.200 105.000 696.000 108.000 694.900 113. 000 692.500 115.000 692.800 120.000 
GR 694.800 1B5.000 695. 300 190.000 696. 100 195.000 697.400 200.000 698.300 225.000 • GR 701!. 800 250.000 702.000 500.000 710.000 580.000 725.000 620.000 0.000 0.000 • 

CROSS SECTION A REPEATED UPSTREAM • X1 4625.000 0. 000 0.000 0.000 388.000 200.000 388.000 0.000 1. 540 0.000 • 
CROSS SECTION A REPEATED 

• )(1 5012.000 0.000 0.000 0.000 387.000 387.000 387.000 0.000 1. 540 0.000 • 
CROSS SECTIOl\l A REPEATED UPSTREAM • Xl 5400.000 0.000 0.000 0.000 388.000 230.000 388.000 0.000 1. 540 0.000 • 
CROSS SECTION A REPEATED • Xl 5787.000 0. 000 0.000 0.000 387.000 200.000 387.000 0.000 1. 540 0.000 • 
CROSS SECTION A REPEATED UPSTREAM • I 

Xl 6175.000 0. 000 0.000 0.000 38B.000 38B.000 388.000 0.000 1. 540 0.000 • 
Xl 6368.000 0.000 0.000 0.000 193.000 193.000 193.000 0.000 0.770 0.000 • I 
X3 0.000 0.000 0.000 60.000 0.000 253.000 0.000 0.000 0.000 0.000 • 

• • 
• • 
• I • 
• • 



• ~8 AUG B6 8:32:07 PAGE 4 • 
• • NC 0.080 0.035 0.040 0. 500 1.000 0. 000 0.000 0.000 0.000 0.000 

Xi 6468.000 0.000 0.000 0. 000 100.000 100. 000 100.000 0.000 0.600 0.000 • X3 0.000 0.000 0.000 86. 500 0.000 226.500 0.000 0.000 0.000 0.000 • 
CROSS SECTION AT r'l-19 BRIDGE REPEATED • Xi 6562.000 14.000 100.000 170.000 94.000 94. 000 94.000 0.000 -1. 550 0.000 • Gn 730,000 0.000 725.500 70.000 707,300 100.000 707.200 101, 100 706.400 117.000 

GR 704.SOO 135.000 706. 100 152.000 706. 300 170.000 706.400 170. 100 716.000 190.000 • GR 716.000 290.000 717.000 350.000 717.000 600. 000 720.000 700,000 0.000 0.000 • 
NC 0.000 0.000 0.000 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION AT M-19 BRIDGE REPEATED • Xl 6850.000 0.000 0.000 0.000 288.000 288.000 288.000 0. 000 1. 150 0.000 

• CROSS SECTION AT M-19 BRIDGE REPEATED • X1 6900.000 0.000 0.000 0.000 50.000 50.000 50.000 0.000 0.200 0.000 

• CROSS SECTION 50' DOWNSTREAM OF M-19 BRIDGE • Xl 6950.000 14.000 100.000 170.000 50.000 50.000 50.000 0.000 0.000 0.000 
X3 0.000 0.000 0. 000 87.000 0.000 183.000 0.000 0.000 0.000 0.000 • GR 730.000 0.000 725. 500 70.000 707.300 100.000 707.200 101. 100 706.400 117. 000 • GR 704.800 135.000 706. 100 152.000 706.300 170.000 706.400 170. 100 716.000 190.000 
GR 716.000 290.000 717.000 350.000 717.000 600.000 720.000 700.000 0.000 0.000 • • NC 0.000 0.000 0.000 0. 100 0. 500 0.000 0.000 0.000 0.000 0.000 

CROSS SECTION DOWN STREAM OF M-19 BRIDGE • Xl 7000.000 0.000 0.000 0.000 50.000 50.000 50.000 0.000 0.000 0.000 • X3 0.000 0.000 0.000 100.000 0.000 170.000 0.000 0.000 0.000 0.000 

• NC 0.080 0. 050 0.030 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 • DOWNSTREAM FACE OF M-19 BRIDGE 
Xi 7001. 000 0.000 0.000 0.000 i. 000 1.000 1. 000 0.000 0.000 0.000 • X3 0.000 0.000 0.000 i00.000 0.000 i70.000 0.000 0.000 0.000 0.000 • BT -10.000 0.000 730.000 0.000 70.000 725. 500 0.000 100.000 723.500 707.300 
BT 0.000 101. 100 724.000 718.500 170.000 721. 500 716.000 170. 100 721.000 706.400 • BT 0.000 290.000 717.000 0.000 350.000 717.000 0.000 600.000 717.000 0.000 • BT 0.000 700.000 720.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

• UPSTREAM FACE OF M-19 BRIDGE • Xi 7036.000 0.000 0.000 0.000 35.000 35.000 35.000 0.000 0.000 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0. 000 1. 000 0.000 0.000 0.000 • )(3 0.000 0.000 0.000 100.000 0.000 170.000 0.000 0.000 0.000 0.000 • 
NC 0.000 0.000 o. o~o 0,000 0.000 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION UPSTREAM OF M-19 BRIDGE • Xt 7037.000 0.000 0. 000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 100.000 0.000 170.000 0.000 0.000 0.000 0.000 • • 

• • 
• • 
• • 
• • 



• 2B /\UG 86 B: 3:;!: C7 PAGE 5 • 
• • NC 0.000 0. 000 0.000 ,o. 300 0. 500 0.000 0.000 0.000 0. 000 0.000 

Xi 7047.000 0. 000 0.000 ,o. 000 10.000 10.000 10.000 0.000 0. 000 0.000 • )(3 0.000 0.000 0,000 9,0. 000 0.000 1B0.000 0.000 0.000 0.000 0.000 • 
CROSS SECTION AT M-19 l!IRZDGE REPEA'TED • Xt 7137.000 0.000 0.000 ,o. 000 90.000 90.000 1:;JO, 000 0.000 0. 2B0 0.000 • 

NC 0.000 0. 000 0.000 ,o. 100 0.300 0.000 0.000 0.000 0. 000 0.000 • CROSS SECTION AT M-19 BRIDGE REPEATED • Xl 7517.000 0. 000 0.000 0.000 380.000 380,000 3130. 000 0.000 1. 100 0.000 

• CROSS SECTION AT M-19 BR!DGE REPEA'TED • Xl 7997.000 0. 000 0.000 10. 000 480.000 ilB0.000 4130. 000 0.000 1. 3B0 0.000 

• CROSS SECTION AT M-19 BRIDGE REPEATED • X1 B477.000 0. 000 0.000 10. 000 490.000 490.000 4130. 000 0.000 1. 380 0.000 

• NC 0.080 O.OBO 0.040 10. 000 0.000 0,000 0.000 0.000 0.000 0.000 • CROSS SECTION DOWNSTREAM OF PRIVATl:'.LY OWNED BRIDGE 
X1 8960.000 2:9. 000 2B2.000 327.000 483.000 493.000 4133. 000 0.-000 0.000 0.000 • GR 725.000 0. 000 720.000 310. 000 718.800 50.000 7:18. BOO 75.000 718. 900 100.000 • GR 718.500 1:;;:s. ooo 718.400 1510. 000 719.600 175.000 7:18. 700 200.000 719. 200 225,000 
GR 7!5.700 2:::,0. 000 712.200 277.000 721. 900 282. 000 7:l 1. 800 282.010 710,700 285.000 • GR 710.300 2910. 000 710. 500 2915. 000 710.700 300. 000 7:l0.600 305.000 710. 300 310.000 • GR 711. 000 315. 000 711. 700 3210. 000 712. 400 322.000 7:l3. 700 327.000 721. 200 340.000 
GR 721.800 3~,5. 000 724. 100 3910. 000 726. 500 415.000 7i28. 100 430.000 0. 000 0.000 

• • DOWNSTREAM FACE OF PRIVATELY OWNED BRIDGE <PERCHED BRIDGE) 
Xl 8961.000 0, 000 0.000 ID. 000 l.000 1. 000 1. 000 0.000 0.000 0.000 

• • SB 0.000 1. 640 3.000 10. 000 42.000 0.000 4c~O. 000 0.000 0. 000 0.000 
UPSTREAM FA,CE OF PRIVATELY OWNED BIUDGE <PERCHED BRIDGE) • )( 1 8972.000 0. 000 0.000 10. 000 11. 000 11. 000 :l 1. 000 0.000 0. 000 0.000 • )(2 0.000 0.000 1.000 72:1. 200 721.400 0.000 0.000 0.000 0.000 0.000 

BT -1 l. 000 200. 000 71B.700 Cl. 000 225. 000 719.200 0,000 250.000 720. 600 0.000 

• BT 0.000 277. 000 721.400 0.000 282.000 721.400 7:l 1. BOO 282.010 721. 400 720.000 • BT 0.000 340. 000 721.700 72:l. 200 365.000 721.BOO 0.000 390.000 724. 100 0.000 
BT 0.000 415. 000 726. 500 0.000 430.000 728. 100 0.000 0.000 0.000 0.000 

• • NC 0.000 0. 000 0.000 (). 100 0.300 0.000 0.000 0.000 0. 000 0.000 
CROSS SEC"iIOII! UPSTREAM OF PRIVATELY OWNED BRIDGE • )( 1 8973.000 0. 000 0.000 0.000 1.000 1. 000 1. 000 0.000 0. 000 0.000 • 
CROSS SECTION AT UPSTREAM CORPORATI~ LIMIT • X1 9200.000 0. 000 0.000 0.000 227. 000 227.000 2:27. 000 0.000 0. 000 0.000 • E.J 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 

• • 
• • 
• • 
• • 
• • 
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SECNO 
G 
TIME 
SLOPE 

8:32:07 

DEPTH CWSEL 
GLOB QCH 
VLOB VCH 
XLOBL XLCH 

• *PROF 1 

• CCHV= 0. iOO CEHV= 0.300 
*SECNO 0.000 

CRIWS ~ISELK 
GlROB ALOB 
VROB XNL 
XLOBR !TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

CROSS SECTION MOVED TO DOWNSTREAM CORPORATE LIMITS 

• 
• 
• 
• 

0.00 11. 53 695.63 
6280. 450. 5399. 
0.00 3.41 7.97 

0.002033 0. 0. 

*SECNO 1808.000 
1808.00 11. 58 

6280. 453. 
0.07 3.40 

0.001991 180B. 

099.28 
5393. 

7. 92 
1808. 

• *SECNO 1873.000 

3470 ENCROACHMENT STATIONS= 
• 1B73. 00 11. 53 699. 38 

6280. .!l-i 1. 5466. 
0.07 3.61 8.07 

• 0. 002084 65. 65. 

• CCHV= 0.300 CEHV= 
<>SECNO 1938. 000 

0.500 

0.00 695.00 696. 51 0.87 
431. 132. 677. 133. 
3.23 0.060 0.040 0.060 

0. 0 0 3 

0.00 
434. 
3.21 

1808. 

0.00 
133. 

0.060 
i 

700. 14 
681. 

0.040 
0 

0.86 
!35. 

0.060 
0 

0.00 
0. 

0.000 
0.00 

3.64 
39. 

0.000 
0.00 

233.0 330.0 TYPE= 1 TARGET= 
0.00 0.00 700.29 0.91 0. 13 
402. 114. 677. 114. 41. 
3. 53 0.060 0.040 0.060 0. 000 

65. 2 0 0 0.00 

• 3470 ENCROACHMENT STATIONS= 249.0 314.0 TYPE= 
BRIDGE 

700. 72 
664. 

0.040 
0 

1 TARGET= 

• 
• 

CROSS SECTION DOWNSTREAM OF BORDHAN RD 
1938.00 11.33 699.33 0.00 0.00 

6280. 0. 6280. 0. 0. 
0.07 0.00 9.46 0.00 0.000 

0. 004198 65. 65. 65. 2 

CCHV= 0. 100 CEHV= 0.300 

1. 39 
0. 

0.000 
0 

• *SECNO 1939.000 

• 
• 
• 
• 
• 

3370 NORMAL BRIDGE,NRD= 25 MIN ELTRD= 708.30 MAX ELLC= 705.80 

0. 19 
42. 

0.000 
0.00 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TOPWID ENDST 

0.00 
0. 

684. 10 
116.25 

0.00 
5. 

687. 70 
116. 56 

97.000 
0.01 

5. 
687.B5 
97.00 

65.000 

0.24 
5. 

688.00 
65.00 

685.60 
685.30 

223. 58 
339.83 

689.20 
688.90 

223.42 
339.98 

689.35 
689.05 

233.00 
330.00 

6B9. 50 
100000. 00 

249.00 
314.00 

PAGE b • 
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• 28 AUQ 86 8:32:07 PAGE 7 • 
• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV • Gl GlLDB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCH VRDB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLDBR !TRIAL IDC !CONT CORAR TOPWID ENDST • 
• • 3470 ENC~OACHMENT STATIOi\JS= 249.0 314.0 TYPE= 1 TARGET= 65.000 

DOWNSTREAM FACE OF BCRDMAN RD BRIDGE • 1939.00 1 i. 33 699. 33 0.00 0. 00 700.72 !. 39 0.00 0. 00 689. 50 • 6280. 0. 6280. 0. 0. 664. 0. 42. 5. 100000.00 
0.07 0.00 9.46 0.00 0.000 0.030 0.000 0.000 688.00 249.00 • 0.002359 L 1. 1. 0 0 0 0.00 65.00 314. 00 • 

• *SECNO 1972.000 • 
3370 NORMAL BRIDGE,NRD= 25 MIN ELTRD= 708.30 MAX ELLC= 705.80 • ' • 
3470 ENCROACHMENT STATIONS= 249.0 314.0 TYPE= 1 TARGET= 65.000 • UPSTREAM FACE OF BORDMAN RD BRIDCE • 1972.00 11.44 699.44 0.00 0.00 700.80 1. 36 0.08 0.00 689. 50 

6280. 0 . 6280. 0. 0. 671. 0. 42. 5. 100000.00 • 0.07 0.00 9.36 0.00 0.000 . 0. 030 0.000 0.000 688.00 249.00 • 0.002285 33. 33. 33. 0 0 0 0.00 65.00 314.00 

• ' • <>SECNO 1973.000 

• 3470 ENCROACHMENT STATIONS= 249.0 314.0 TYPE= 1 TARGET= 65.000 • CROSS SECTION UPSTREAM OF BDRDMAN RD BRIDGE 
1973.00 11. 44 699 . ./1,4 0.00 0. 00 700.80 1. 36 0.00 0.00 689. 50 • ' 6280. 0. 6280. 0. 0. 671. 0. 42. 5. 100000.00 • 0.07 0.00 9.36 0.00 0.000 0.040 0.000 0.000 688.00 249.00 

0.004059 1. 1. :i. 0 0 0 0.00 65. 00 314.00 

• • 
*SECNO 2007.000 

• 2007.00 11. 78 700.08 0.00 0.00 700.95 0.86 0.09 0.05 689.80 • . 6280. 405. 5486. 389. 138. 693. 140. 43 . 5. 689. 50 
0.08 2.93 7. 91 2.78 0.070 0.040 0.070 0.000 688.30 222.91 

• 0.001938 34. 34. 34. 2 0 0 0.00 117. 58 340.49 • 
• CCHV= 0.300 CEl-lV= 0. 500 • -<·SECNO 2072.000 

• 3470 ENCROACHMENT STATIONS= 101. 0 348.0 TYPE= 1 TARGET= 247.000 • 
• • 
• • 
• • 
• • 
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28 AUG 86 8:3le:07 

FIELD MEASURED CROSS SECTIOhl MOVED TO 100' UPSTREAM OF BORDMAN RD 
2072. 00 

62B0. 
0.08 

0.001035 

1.2. 09 
605. 
1. 81 

65. 

-n-SECNO 2172. 000 

700.79 
5226. 
5.41 

65. 

0.00 
449. 
1. 66 
65. 

3470 ENCROACHMENT STATIONS= 253.0 
FIELD MEASURED CROSS SECTION 

2172.00 
6280. 
0.09 

0.000676 

1265. 
1. 52 
100. 

701.08 
4429. 

4. 45 
100. 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 2591. 000 

CROSS SECTION REPEATED 
2591.00 11. 71 701.36 

6280. 1150. 4653, 
0. 12 1. 61 5. 01 

0. 000938 Lll9. 419. 

*SECNO 3010.000 
CROSS SECTION REPEATED 

3010. 00 11. 16 701. 76 
6280. 1032. 4864, 

0. 14 1.69 5. 57 
0. 001257 419. 419. 

i:·SECNO 3429. 000 
CROSS SECTION A MOVED 

3429.00 10. 79 702.34 
6280. 531. 406'3. 

0. 17 1. 67 5.07 
0.000986 419. 419, 

*SECNO 3850.000 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION A 

3850.00 10. 21 702.71 
6280. 

0. 19 
0.001795 

554. 
2. 06 
421. 

49i7, 
6. 55 
421. 

r. nn v.vv 

586. 
i. 23 
100. 

UPSTREAM 
0. 00 
477. 
1. 30 
l',19. 

UPSTREAM 
0.00 
385 . 
1. 37 
419. 

DOWNSTREAM 
0.00 

1684. 
!. 51 
419. 

0, 0 

0.00 
809. 
1. 66 
421. 

0.00 
334. 

0.070 
2 

701. 18 0.39 0.09 
967. 271. 45. 

0. 040 0.070 0.000 
0 0 0. 00 

717.0 TYPE= ! TARGET= 

" ,..,.. v.vv 

831. 
0.070 

2 

0.00 
713. 

0.070 
2 

0.00 
609. 

0.070 
2 

0.00 
319. 

0.070 
2 

701.31 
995. 

0.040 
0 

701. 66 
929, 

0. 040 
0 

702. 14 
873. 

0.040 
0 

702.62 
802. 

0.040 
0 

438.0 TYPE= 

0.00 703.24 
270. 

0.070 
2 

75i. 
0.040 

0 

475. 
0.070 

0 

0.30 
366. 

0.070 
0 

0.38 
28!. 

0.070 
0 

0.27 
1116. 
0.070 

0 

~ nM v.vc 
49. 

0.000 
0.00 

0.33 
70. 

0.000 
0. 00 

0. 45 
88. 

0.000 
0.00 

0.46 
i07. 

0.000 
0.00 

1 TARGET= 

0. 53 0. 55 
48B . 

0.070 
0 

i26. 
0.000 
0.00 

BRIDGE 
0. i4 

6 . 
688. 70 
247.00 

464.000 

n ne 
V. V.:J 

6. 
688.70 
448.26 

0.02 
11. 

689.65 
447. 15 

0.03 
15. 

690.60 
430.89 

0.01 
19. 

691. 55 
536.97 

437.999 

0.08 
24. 

692. 50 
408.26 

696.20 
692.80 

101. 00 
348.00 

696.20 
692.80 

253.00 
701. 26 

697. 15 
693.75 

244. 19 
691. 34 

698. 10 
694.70 

250. 52 
681. 41 

693.95 
696.45 
28. 13 

565. 10 

694.90 
697.40 
29.74 

438.00 
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28 AUG 86 8:32:07 PAGE 9 

I • 
• SECNO DEPTH CWSEL CRIWS WSEU\ EG HV HL OLOSS BANK ELEV • "' r.u nn rr.r,.11 l"\M, r""l,T'I Al ,..,," ........ 1 

A r'lo-- VOL ..... , IA I r-r-"'P' .I I">. .. """I l"T" 

I 
V \o:IL-UC U\,,,rii un.uu MLU.ll MI..M Ht<UJ:I. ,,.,. Lt:.r- I ./ I"( .L b'M I 

TlME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR ITRIAL !DC !CONT CORAR TOPWID ENDST • 
• i:i-~=u=~Mn Ll.~"':::t"7 nnn -- _____ , ... ....,. ---r ........ ~ ......... "' • CROSS SECTION A REPEATED UPSTREAM 

4237.00 9.32 703. 36 0.00 0.00 704.26 0.89 0.90 0. 11 696.44 • 62BO. 458. 5448. 374. 197. 673. 144. 137. 27. 698.94 • 0.21 2. 33 8.09 2.60 0.070 0.040 0.070 0. 000 694.04 32. 18 
0.003167 387. 387. 387. 2 0 0 0.00 244. 18 276.36 • • 

*SECNO 4625. 000 • CROSS SECTION A REPEATED UPSTREAM • 4625.00 8.99 704. 57 0. 00 0. 00 705. ::!9 1. 02 !. 30 0.04 697.98 

I 
6280. 405. 5529. 346. 171. 645 . 128. 145. 29. 700.48 • 0.22 2.37 8. 57 2. 71 0.070 0.040 0.070 0.000 695. 58 33.06 • 0.003759 388. 388. 200. 2 0 0 0,00 214.78 247.84 

• • 

I 
-*SECNO 5012.000 

CROSS SECTION A REPEATED • 50i2.00 8.92 706.04 0.00 0.00 707.09 1. 05 1. 49 0.01 699. 52 • 6280. 392. 5549. 339. 164. 638. 124. 153. 31. 702.02 
0.23 2.38 8.69 2. 73 0.070 0.040 0.070 0.000 697. 12 33.2B 

I • 
0.003926 387. 387. 387. 2 0 0 0.00 213.99 247.27 • 

• *SECNO 5iJOO.OOO • CROSS SECTXON A REPEATED UPSTREAM 

I 
5400.00 B. 87 707. 53 0.00 0.00 708.60 1. 07 l. 51 0.01 701. 06 • 6280. 385. 5561. 335. 16!. 634. 122. U,1. 32. 703. 56 • 0.25 2. 39 8.77 2.75 0.070 0.040 0.070 0.000 69B.66 33.41 

0. 004023 388. 388. 230. 2 0 0 0.00 213. 55 246.95 

• • 
I 

*SECNO 5787.000 

• CROSS SECTION A REPEATED • 5787.00 8. 85 709. 05 0.00 0.00 710. 13 1. 013 1. 53 0.00 702.60 
6280. 381. 5566. 333. 159. 633. 121. 169. 34. 705. 10 - 0.26 2. 39 8.80 2. 75 0.070 0.040 0.070 0.000 700.20 88.46 • • 0.004069 387. 387. 200. 2 0 0 0.00 213.35 246.81 

• • *SECNO 6175.000 
CROSS SECTION A REPEATED UPSTREAM 

• 6175. 00 8.89 710.63 0.00 0.00 711.70 1. 06 1. 56 0.00 704. 14 • 6280. 387. 5557. 336. 162. 636. 122. 177. 36. 706. 64 
0.27 2. 39 8.74 2.74 0.070 0.040 0.070 0.000 701.74 33.37 

• 0. 003993 388. 388. 388. l 0 0 0.00 213.68 247.05 • 
• • - -.. • 

I • • 
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• 2a·AuG B6 8:32:07 PAGE 10 • 
• SECNO DEPTH C~!SEL CRIWS WBELK EG HV HL OLOSS BANK ELEV I • Q GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCH VRDB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENDST • 
• <:·SECNO 6368. 000 • 

3470 ENCROACHMENT STATIOMS== 60.0 253.0 TYPE= ! TARGET= 193.000 • 6368.00 8.87 71 l. 38 0. 00 0. 00 712. 50 L 11 0.79 0.02 704.91 • 6280. 301. 5640. 339. 117. 634. 122. 181. 37. 707.41 

I 
0.28 2.56 S.99 2. 79 0.070 0.040 0.070 0.000 702. 5i 60.00 • 0.004144 193. 193. 193. 2 0 0 0.00 186.94 246.94 • 

• CCHV= 0. 500 CEHV= 1. 000 • 
I 

*SECNO 6469.000 

• I 3470 ENCROACHMENT STATXONS= 86. 5 226.5 TYPE= 1 TARGET= 140. 000 • 646B.OO 8.70 711. 81 0.00 0.00 712.99 1. 18 0.43 0.06 705. 5! 
6280. 161. 5581. 53B. 62. 618. 88. 183. 37. 708.01 - M ~M ~ ,~ M "M , . ~ l"I, ..... ,...I'\. - r..n ..... 

,.. ,.._~ ,.. l"\ ..... r\ ~~M •• =L c" -
I 

• v.~c ~- 0~ 7. v...::,. 0 . .&W v.vau V, U"+U v. \.1'3;:1 V. U\JV rvw. J..., Oc;II .. .JV • 0.00441"3 100. 100. 100. 1 0 0 0.00 140.00 226. 50 
L 

• 1. J • *SECNO 6562.000 
rcnQQ 01::'i"'TTn~'-I AT M_tct DCii'\l'\C' D c:"C c:' A Tc:"i\ 

I 
""''~iJiJ i.l~W I .!.Ul'I ~· 1·,·--1- 7 u n J. w •,:::n ... ,,.;,1-- l;;;.t"I I s;;;.a., 

L-• 6562.00 9.01 712. 26 0.00 0.00 713. 92 1. 66 0.45 0.48 705.75 • 6280. 93. 5787. ;,oo. 35. 546. 58. 184. 37. 704.75 
0.29 2.67 10. 61 6.93 0.080 0.040 0.035 0.000 703.25 89.27 

' • 0. 005286 94. 94. 94. 2 0 0 0.00 96.20 185.46 ~ ./~ • 
• CCHV= 0. 100 CEHV= 0.300 I • I 

*SECNO 6850.000 
---!. ,f'•. CROSS SECTION AT M-19 BRIDGE REPEATED 

• 6850.00 9.45 713. 85 0.00 0.00 715.32 1. 46 1. 38 0.02 706.90 • 6280. 101. 5756. 423. 40. 577. 65. 188. 38. 705.90 ) 
0.29 2. 53 9. 98 6. 53 0.080 0.040 0.035 0.000 704.40 BB. 54 }/--• 0. 004351 288. 288. 288. 2 0 0 0.00 97.84 186.38 • 

I • 
*SECNO 6900.000 • CROSS SECTION AT M-19 BRIDGE REPEATED .I 

6900.00 9.49 714.09 0.00 0.00 715. 53 1. 45 0.22 0.00 707. 10 

• 6280. 102. 5754. 425. 40. 579. 65 . 189. 38. 706. 10 • 0.30 2. 52 9.93 6. 50 0.0B0 0.040 0.035 0. 000 704.60 88.47 

I 
0.004278 50. 50. 50. 0 0 0 0.00 97.99 186.46 • • 

• • 
I • • 

• I • • I • 
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28 AUG 86 

SECNO 
Q 

TIME 
SLOPE 

8:32:07 

DEPTH 
GiLOi:i 
VLOB 
XLOBL 

CWSEL 
QeH 
VCH 
XLCH 

•:-:-SECNO 6950. 000 

CRlWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

3470 ENCROACHMENT STATIOIIJS= 87.0 183.0 TYPE= 
CROSS SECTION 50' DOWNSTREAM OF M-19 BRIDGE 

6950.00 9.50 714. 30 0. 00 0.00 715.75 
6290. 
0.30 

0.004259 

102. 
2.52 

50. 

CCHV= 0. !00 CEHV= 
*SECND 7000.000 

5750. 
9. 91 

50. 

0.500 

428. 
6.Bil 

50. 

40. 
0.080 

0 

590. 
0.040 

0 

3470 ENCROACHMENT STATIONS= 100.0 170.0 TYPE= 
CROSS SECTION DD~JN STREAM OF M-19 BRIDGE 

7000.00 
6280. 
0.30 

0.006366 

9. 59 
0. 

0.00 
50. 

CCHV= 0. 100 CEHV= 
*SECND 7001.000 

714.39 
6280. 
10.71 

50. 

0.300 

0.00 
0. 

0.00 
50. 

0.00 
0. 

0.000 
2 

716. 17 
586. 

P.040 
0 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

i TARGET= 

1. 45 0. 21 
63. 

0.035 
0 

-~~ l. .,-u, 
0.000 
0.00 

1 TARGET= 

1. 78 
0. 

0.000 
0 

0.26 
191. 

o.oco 
0.00 

3370 NORMAL BRIDGE,NRD= 10 MIN ELTRD= 717.00 MAX ELLC= 718. 50 

3470 ENCROACHMENT STATIONS= 
DOWNSTREAM FACE OF M-19 

7001.00 9.59 714. 39 
6280. 0. 6280. 
0.30 0.00 10. 75 

0.003627 1. 1. 

*SECNO 7036.000 

100.0 
BRIDGE 
0.00 

0. 
0. 00 

1. 

170.0 

0.00 
0. 

0.000 
0 

TYPE= 

716. 18 
584. 

0.030 
0 

1 TARGET=> 

1. 79 
0. 

0.000 
0 

0. 00 
191. 

0.000 
-2.47 

3370 MORMAL BRIDGE, NRD= 10 MIN ELTRD= 717. 00 l"IAX ELLC= 718. 50 

3470 ENCROACHMENT STATIONS= 
UPSTREAM FACE OF M-19 

7036.00 
6280. 
0.30 

0.003368 

9.80 
0. 

0.00 
35. 

714.60 
6280. 
10. 50 

35. 

100.0 
BRIDGE 

0.00 
0. 

0.00 
35 . 

170. 0 

0.00 
0. 

0.000 
2 

TYPE= 

716.31 
59B. 

0.030 
0 

1 TARGET= 

i. 71 
0. 

0.000 
0 

0. 12 
191. 

0.000 
-2.62 

•LOSS 
TWA 
ELMIN 
TDPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

96.000 

0.00 
38. 

704.80 
94. 54 

70.000 

0. 17 
38. 

704.80 
70.00 

70.000 

0.00 
38. 

704.B0 
70.00 

70. 000 

0.01 
39. 

704.80 
70.00 

707.30 
706.30 
8B.46 

1B3.00 

707.30 
100000.00 

100.00 
170.00 

707.30 
100000.00 

100.00 
170.00 

707.30 
100000.00 

100.00 
170.00 

PAGE 11 • 
• 
•I 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• .I 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

28 AUG 86 8:32:07 

SECNO 
(ii 

TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

*SECi~D 7037. 000 

CWSEL 
QCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION UPSTREAM 

7037.00 9.84 714.64 
6280. o. 6280. 
0.30 0.00 10.41 

0. 005823 l. 1. 

CCH\/c; 0.300 CEHV~ 0. 500 
*SECNO 7047.000 

3470 ENCROACHMENT STATIONS= 
7047.00 10. 50 715.30 

6280, 121. 5876, 
0.30 2.43 9.04 

0. 003045 KO. !O. 

*SECNO 7137.000 

CRIWS 
QROB 
VROB 
XLOBR 

100.0 
OF M-!19 
0.00 

0. 
0.00 

i. 

90.0 
0. 00 
283. 
4. 33 

10. 

WSEU\ 
ALOB 
XNL 
!TR!AL 

170,0 
BRIDGE 

0.00 
0. 

0,000 
2 

180.0 
0.00 

50. 
0.080 

3 

CROSS SECTION AT M-19 BRIDGE REPEATED 
7137.00 10.55 715.63 0.00 0. 00 

6280. 
0. 30 

0.002923 

. ..,.., 
.a.c:;.c. 

2.29 
90. 

5814. 
8.90 

90. 

CCHV= 0. 100 CEHV= 0.300 
<>SECNO 7517.000 

4. 09 
90. 

"'"' ww • 

0.080 
2 

CROSS SECTION AT M-19 BRIDGE REPEATED 
75i7.00 

6280. 
0.31 

0.002910 

iO. 57 
123. 
2.29 
380. 

..,_SECNO 7997.000 

7i6.75 
5814. 
8.88 
380. 

CROSS SECTION AT M-19 
7997.00 10. 58 718. 14 

6280. 123. 5813. 
0.33 

0.002889 
2.28 
480. 

8.86 
480. 

0. 00 
344. 
4.08 
380. 

0.00 
54. 

0. 080 
2 

BRIDGE REPEATED 
0.00 0.00 
344. 54. 
t!,. 07 
480. 0 

EG 
ACH 
XNCH 
IDC 

TYPE= 

716. 32 
604. 

0.040 
0 

TYPE= 
7!6. 50 

650. 
0.040 

0 

716. 79 
b54~ 

0.040 
0 

717.90 
654. 

0.040 
0 

719.29 
656. 

0.040 
0 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 

1. 68 
0 . 

0.000 
0 

0.00 
191. 

0.000 
0.00 

! TARGET= 
1.20 0.04 

65. 19L 
0.050 0.000 

0 0. 00 

1. 15 

0. 050 
0 

1. 15 
84. 

0.050 
0 

1. 14 
85. 

0.050 
0 

0.27 
0 ....... 
.&.7W. 

0.000 
0. 00 

i. i 1 
200. 

0.000 
0.00 

1. 39 
209. 

0.000 
0.00 

• LOSS 
TWA 
ELMIN 
TOPl .. JID 

BANK ELEV 
LEFT/RIGHT 

SSTA 

70,000 

0.00 
39. 

704.80 
70.00 

90. 000 
0. 14 

39. 
704.80 

90.00 

0.01 ...... 
w7 . 

705.08 
101. 94 

0.00 
40. 

706. 18 
101.98 

0.00 
41. 

707. 56 
102.06 

ENDST 

707.30 
100000.00 

100.00 
170. 00 

707. 30 
706,30 
90.00 

180. 00 

707. 58 
706. 58 
86. 72 

188.66 

708.68 
707.68 
86. 70 

188.69 

710. 06 
709.06 
96.67 

188. 73 
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28 AUG 86 

SECMO 
G 
TIME 
SLOPE 

8:32:07 

DEPTH 
GLOB 
VLDB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

*SECNO 8477.000 

CRIWS 
GROB 
VRDB 
XLOBR 

CROSS SECTIOM AT M-19 BRIDGE 
8477.00 10. 59 719. 53 0.00 

6280. 123. 5812. 345. 
0.35 2.28 8.85 4.07 

o. 002878 480. 480. 480. 

*SECNO 8960.000 

WSELK 
ALC!B 
XNL 
!TRIAL 

REPEATED 
0.00 

54. 
0.080 

0 

CROSS SECTION DOWNSTREAM OF PRIVATELY 
8960.00 10.87 721. 17 0.00 0.00 

6280. 1975. 4201. 105. 806. 
0.37 2.45 9.20 2. 17 0.080 

0. 002842 483. 483. 483. 2 

*SECNO 8961. 000 

EG 
ACH 
XNCH 
IDC 

720.67 
657. 

0.040 
0 

HV 
AROB 
XNR 
!CONT 

1. 14 
85. 

0.050 
0 

OI.JNED BRIDGE 
722.08 0.91 

48. 
0.080 

0 

457 . 
0.040 

0 

HL 
VOL 
WTN 
CORAR 

1. 38 
217. 

0.000 
0.00 

1. 38 
229. 

0.000 
0.00 

DOWNSTREAM FACE OF PRIVATELY OWNED BRIDGE (PERCHED BRIDGE> 
8961. 00 10. 87 72L 17 0. 00 0. 00 722. OB 0. 91 

6280. 1974. 420!. 105. 806. 457. 48. 
0.37 2. 45 9.20 2. 17 0.080 0.040 0.080 

0. 002843 1. l. 1. 0 0 0 

SPECIAL BRIDGE 

5070,VARIABLE ELCHU OR ELCHD ON CARD SB NOT SPECIFIED 
SB XK XKOR COFG RDLEN BWC BWP 

0.00 
229. 

0.000 
0.00 

BAREA 
0.00 1. 64 3.00 0.00 42.00 0.00 460.00 

*SECNO 8972.000 
PRESSURE AND WEIR FLOW 

EQ?RS EeLWC 

725.92 722.08 

H3 

0.00 

G\.IEIR 

2067. 

UPSTREAM FACE OF PRIVATELY O~INED 
8972.00 12.61 722.91 0.00 

6280. 2510. 3607. 163. 
0. 37 1. 98 6. 74 1. 44 

0. 001237 11. 11. 11. 

Gl?R BAREA TRAPEZOID 
AREA 

4242 . 460. 45B. 

BRIDGE 
0.00 

1265. 
0.080 

2 

(PERCHED 
723.34 

535, 
0.040 

0 

BRIDGE> 
0.43 
113. 

0.080 
2 

1. 26 
230. 

0.000 
0.00 

OLOSS 
TWA 
ELMIN 
TOPWID 

0.00 
42. 

709. 94 
102.09 

0.02 
44. 

710.30 
316.98 

0.00 
44. 

710. 30 
316.97 

ss 
0.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

711. 44 
710.44 
86.66 

189.75 

711. BO 
713.70 
22.97 

339.95 

7i1. 90 
713.70 
22.98 

339.95 

ELCHU 
710.30 

ELLC 

721. 20 

ELTRD 

721. 40 

0.00 
44. 

710. 30 
364. 51 

711. 80 
713.70 
12.54 

377.06 

PAGE 13 

ELCMD 
710.30 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• ., 
• 
• 
• 
• 
• 
• 
• 
• 
• 

2B AUG 86 8:32:07 

SECNO DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 8973.000 

CRIWS WSELK EG 
QROB ALOB ACH 
VROB XNL XNCH 
XLOBR !TRIAL IDC 

CROSS SECTION UPSTREAM OF PRIVATELY OWNED BRIDGE 
8973.00 12.61 722.91 0.00 0.00 723.34 

6280. 2510. 3608. 162. 1265. 535. 
0.37 !.98 6. 75 i.44 0.080 0.040 

0. 00!.238 1. 1. 1. 0 0 

*SECNO 9200.000 
CROSS SECT!OIII AT UPSTREAM CORPORATE Lil"IIT 

9200.00 12.92 723.22 0.00 0.00 723. 60 
6280. 25B5. 3518. 177. 1350. 549. 
0.38 1. 91 6.41 1. 37 0.080 0.040 

0.001079 227. 227. 227. 2 0 

HV 
AROB 
XNR 
!CONT 

0.43 
113. 

0.080 
0 

0.3B 
129. 

0.080 
0 

HL 
VOL 
WTN 
CORAR 

0.00 
230. 

0.000 
0.00 

0.26 
240. 

0.000 
0.00 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TOPWID ENDST 

0.00 
44. 

710.30 
364.4B 

0.00 
46. 

710.30 
369.81 

711. 80 
713.70 
12. 56 

377.04 

711. BO 
713. 70 
10.66 

380.47 
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• 2B AUG 86 B:3'2:07 PAGE 15 • 
• • 

THIS RUN EXECUTED 28 AUG 86 8:32:13 • *****"f***********************************.U-******** • HEC2 RELEASE DATED NOV 76 UPDATED MAY 19B4 
ERROR CORR - 01,02,03,04,05,06 • l'IODIFICATION - 50,51,52,53,54,55,56 • -~*~***********it·***·~·•lt•;:}*****~·*****·i¢**·::!-*****-:¾******** 

• • NOTE- ASTERISK ( * ) AT LEFT OF CROSS-SECTION NUl"iBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

• • BELLE RIVER 

• SUMMARY PRINTOUT TABLE 150 • 
I • SECNO XLCH ELTRD ELLC ELMIN (i) CWSEL CRIWS EG 10K*S VCH AREA . OH{ • I 0.000 0.00 0.00 0.00 684. 10 62B0.00 695.63 0.00 696.51 20.33 7.97 942.31 1392.73 • • 1808.000 1808.00 0.00 0. 00 687. 70 6280.00 699.28 0.00 700. 14 19.91 7.92 949.29 1407.50 

• 1873.000 65.00 0.00 0.00 687.85 6280.00 699.38 0.00 700.29 20.84 8.07 905.20 1375.73 • 
193B.OOO 65.00 0.00 0.00 688.00 6280.00 699.33 0.00 700. 72 41. 98 9.46 663.60 969.27 • • 1939.000 1. 00 708.30 705.80 688. 00 6280.00 699.33 0.00 700. 72 23. 59 9.46 663.79 1292.89 

• 1972.000 33.00 708.30 705.80 688.00 6280.00 699.44 0.00 700.80 22.85 9.36 670.87 1313.73 • 
1973.000 1. 00 0.00 0.00 6813.00 6280.00 699.44 0.00 700.80 40.59 9.36 671. 05 985. 71 • • 2007.000 34. 00 0,00 0.00 688. 30 6280.00 700.08 0.00 700.95 19.38 7.91 971. 93 1426.61 

• 2072.000 b5.00 0.00 0.00 68B. 70 6280. 00 700.79 0.00 701. 18 10.35 5. 41 1571.69 1952. 17 • 
2172.000 i00.00 0.00 0.00 6B8. 70 6280.00 701. 08 0.00 701.31 6.76 4.45 2300. 35 2416.03 

I • • 259i. 000 419.00 0.00 0.00 689.65 6280.00 701. 36 0.00 701. 66 9.38 5. 01 2006.90 2050.51 - .-:1ntn nnn JJ.1 o nn r, r,n " nr, LOI\ LI\ L~CI\ /'\I'\ 701. 76 0.00 702. 14 12. 57 5. 57 1763.05 !77!. 52 .. 
I • 

_,., ... ,., ......... _.. 
-~ .. ,I. '"'" -· ....,,.,, ..... ""'"' ...... ...,._ -'"' ._.C...W"'• '-'"' • 

3429.000 419.00 0.00 0.00 691. 55 6280.00 702.34 0. 00 702.62 9.86 5.07 2236.27 2000.42 • • 3850.000 421. 00 0.00 0.00 692. 50 6280.00 702.71 0.00 703.24 17.95 6. 55 1507.B5 1482. 15 

• 4237.000 387.00 0.00 0.00 694.04 6280.00 703.36 0.00 704.26 31. 67 8.09 1013.87 1116.00 • 
4625.000 388. 00 0.00 0.00 b95.58 6280.00 704. 57 0.00 705. 59 37. 59 8.57 943. 74 1024.29 • 5012.000 387.00 0.00 0.00 697. 12 6280.00 706.04 0.00 707.09 39.26 8.69 926.63 1002.30 • 

• • 
• • 
• • 



• 28 AUG 86 8:32:07 PAGE 16 • 
• SECNO XLCH EL,RD ELLC EU1IN GI CWSEL CRIWS EG lOK*S VCH AREA . 01K • 

5400.000 388.00 0.00 0.00 698.66 6280.00 707. 53 0,00 708.60 40.23 8. 77 917.05 990.07 • • 5787. 000 387.00 0.00 0. 00 700.20 6280. 00 709.05 o. 00 710. 13 40.69 8.80 912.67 984. 50 

• 6175.000 388.00 0.00 0.00 701. 74 6280.00 710.63 0.00 711. 70 39.93 8.74 919.99 993.82 • 
6368. 000 193.00 0.00 0.00 702. 51 6280. 00 71 i. 38 0.00 712. 50 41.44 8.89 873. 17 975. 56 • • 6468.000 100.00 0.00 0.00 703. 11 6280.00 7i 1. 81 0.00 712.99 44. 14 9.03 767.67 945.20 

• 6562.000 94.00 0.00 0.00 703. 25 6280.00 712.26 0.00 713.92 52.86 10.61 638.32 863.76 • 
6850.000 288.00 0.00 0.00 704.40 6280.00 713.85 0.00 715. 32 43. 51 9.98 681. 24 952.04 • • 6900.000 50.00 0.00 0.00 704. 60 6280.00 714.09 0.00 715. 53 42.78 9.93 685. 13 960. 18 

• I 6950.000 50.00 0.00 0.00 704.80 6280.00 714.30 0.00 715.75 42.59 9.91 682.99 962.34 • 
7000.000 50.00 0.00 0.00 704.80 6280.00 714.39 0.00 716. 17 63.66 10.71 586.22 787. 10 • I • 7001. 000 LOO 717.00 718. 50 704.80 6280.00 714.39 0.00 716. 18 36.27 10.75 584. 10 1042. 78 

• 7036.000 35.00 717.00 718. 50 704.80 6280.00 714.60 0.00 716.31 33.68 10. 50 598.35 1082.04 • 
7037.000 1.00 0.00 0.00 704.80 6280.00 714.64 0.00 716.32 58.23 10.41 603.51 823.00 • • 7047.000 10.00 0.00 0.00 704.80 6280.00 715.30 0.00 716. 50 30.45 9.04 764.88 1138. 15 

• 7137.000 90.00 0.00 0.00 705.08 6280.00 715.63 0.00 716. 79 29.23 8.90 791. 11 1161. 51 • 
7517.000 380.00 0.00 0.00 706. 18 6280.00 716.75 0.00 717.90 29. 10 8.88 792.32 1164. 10 • • 7997.000 480.00 0.00 0.00 707. 56 6280.00 718. 14 0.00 719.29 28.89 8.86 794.35 1168.4-5 

• 8477.000 i!80.00 0.00 0.00 708.94 6280.00 719. 53 0.00 720.67 28.78 8.85 795.32 1170. 53 • 
8960.000 483.00 0.00 0.00 710.30 6280.00 721. 17 0.00 722.08 28.42 9.20 1310.86 117B.03 • • B961. 000 1.00 0.00 0.00 710.30 6280.00 721. 17 0.00 722.08 28.43 9.20 1310.65 1177.83 

• 8972.000 11. 00 721. i!O 721. 20 710.30 6280.00 722.91 0.00 723.34 12.37 6.74 1912.86 1785.44 • 
8973.000 1. 00 0.00 0.00 710.30 6280.00 722.91 0.00 723.34 12. 38 6.75 1912. 18 1784.71 • • 9200.000 227.00 0.00 0.00 710. 30 6280.00 723.22 0.00 723.60 10.79 6.41 2028. 14 1912.06 

• • 
• • 
• • 
• • 
• • 



• 28 MJG 86 8:32:07 PAGE 17 • 
• BELLE RIVER • 

SUMMARV PRINTOUT TABLE 150 • • 

I 
-

SECNO Q CWSEL DIFWSP DIFWSX DIFKl~S TOPWID XLCH • • 0.000 6280.00 695.63 Cl.00 0.00 0.63 i 16. 25 0.00 

I • 
!808.000 6280.00 699.28 0.00 3.65 0.00 116. 56 1808.00 • 
1873.000 6280.00 699.38 0.00 0. 10 0.00 97.00 65.00 • • 1938.000 6280. 00 699.33 0.00 -0.06 0.00 65.00 65.00 

I • 1939.000 6280.00 699.33 0.00 0.00 0.00 65. 00 1. 00 • 
1972.000 6280.00 699.44 0. 00 0. 11 0.00 65.00 33.00 • • 

I 
1973.000 6280.00 699.44 0.00 0.00 0.00 65.00 1. 00 

• 2007.000 6280.00 700.08 0.00 0.64 0.00 117. 58 34.00 • 
2072. 000 6280. 00 700.79 0.00 0.71 0.00 247.00 65.00 

I 
• • 2172.000 6280.00 701.08 0.00 0.29 0.00 448.26 100.00 

• I 
2591. 000 6280.00 701.36 0.00 0.28 0.00 447. 15 419.00 • 
30i0.000 6280.00 701.76 0.00 0.39 0.00 430.89 419.00 

• • 3429.000 6280.00 702.34 0.00 0. 59 0.00 536.97 419.00 

• 3850.000 6280.00 702. 71 0.00 0.36 0.00 408.26 421. 00 • 
4237.000 6280.00 703.36 0.00 0.65 0.00 244. 18 387.00 

• • 4625.000 6280.00 704.57 0.00 1. 21 0.00 214. 78 388.00 

- =.ni!"> nnn L.r'101'\ l"\I"\ "7r.L ,...,, r. r.r. • nL 
r. ""' 

P11~ CID 1'30"'7 l'\I"\ -
I -

,-1,.,.,1,c:,., vvv IJ~UV, VV , 'VQ. v.., V. 'VV .... ~Q v. vv o;.1w. 77 wgr,vv • 
5400.000 6280.00 707. 53 0.00 1. 4.9 0.00 213. 55 388.00 

• • 5787. 000 6280.00 709.05 0.00 1. 52 0.00 213.35 387.00 

I • 
6175.000 6280.00 710.63 0.00 1. 58 0.00 213.68 38B.00 • 
6368. 000. 6280.00 711. 38 0.00 0.75 0.00 186.94 193.00 • • 

I 
6468.000 6280.00 71L 81 0.00 0.43 0.00 140.00 100.00 

• 6562.000 6280. 00 712.26 0.00 0.45 0.00 96.20 94.00 • 
6850.000 6280.00 713.85 0.00 1. 59 0.00 97.84 288.00 

• -- -
• • 
• • 



• 28 AUG 86 B: 32:: 07 PAGE 18 • 
• SECNO Q CWSEL OIFI.JSF' DIFWSX DIFKWS l"OP~IID XLCH • 

6900.000 628C1. 00 714.09 0.00 0.23 o. 00 97.99 50.00 • • 6950.000 6280.00 714.30 0.00 0.21 0. 00 94. 54 50.00 

• 7000.000 628CI. 00 714.39 0.00 0.09 0. 00 70.00 50.00 • 
700!.. 000 628CI.OO 714.39 0.00 0.00 0.00 70.00 1. 00 • • 7036.000 62BC>. 00 714.60 0.00 0.22 0.00 70.00 35.00 

• 7037.000 628CI.OO 714.64 0.00 0.04 0. 00 70.00 1. 00 • 
7047.000 628C•. 00 715.30 0.00 0. 66 0. 00 90.00 10.00 • • 7137.000 628CI. 00 715.63 o.oo 0. 33 o. 00 101. 94 90.00 

• 7517.000 6280. 00 7!6.75 0.00 1. 11 0.00 101. 98 380.00 • 
7997.000 6280. 00 718. 14 0.00 1. 40 0. 00 102.06 480.00 • • 8477.000 628(). 00 719. 53 0.00 1. 39 0. 00 102.09 4B0.00 

• 8960.000 628Ci. 00 721. 17 0.00 1. 64 0. 00 316.98 4B3.00 • 
9961. 000 628CI. 00 721. 17 0.00 0.00 0. 00 316.97 1. 00 

• • 8972.000 628CI. 00 722.91 0.00 1. 74 0. 00 364. 51 11.00 

• 8973.000 628C•• 00 722.91 0,00 0.00 0. 00 364.48 1. 00 • 
9200.000 6280. 00 723.22 0,00 0.32 o. 00 369.81 227.00 • • 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• I • 
• • 
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**************•~*tHi•*******½il•****·lt********************** * WATER SURFACE PROFILES * 
* VERSION OF NOVEMBER 1976 * 
* UPDATED MAY 1984 * 
* * RUN DATE 28 AUG 86 TIME 7:46:44 * 

* *********,§*******************************if-************ 
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**************************************·' * U.S. ARMY CORPS OF ENGINEERS * 
* THE HYDROLOGIC ENGINEERING CENTER * 
* !!:!09 SECOND STREET, SUITE D * 
* DAVIS, CALIFORNIA 95616 * 
* (916) 440-2105 <FTS) 448-2105 * 
*******************-****************** 

/1EhP///.SJ /1/ - FIS 
BELL..£ RI uEa - . , 
E/V~/JC/16,i) RUN 

/t:Jo - Y£/Jk! ,,,CL oo.l) 
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2B AUG 86 7: 46:.44 

****~**<tHt************************~**~**W********** 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - Oi,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 

*********'!(•******************''********************* 

C 
T1 
T2 
T3 

KEMPHIS, Ml - FIS 
100 YEAR FLOOD 
BELLE RIVER 

.J1 ICHECt\ 

0. 

J2 NPROF 

1. 000 

!NG 

2. 

!PLOT 

0.000 

NXNV 

0. 

PRFVS 

-1. 000 

!DIR STRT 

0. 0.002000 

XSECV 

0. 000 

XSECH 

0.000 

METRIC 

0. 00 

FN 

0.000 

J3 VARIA3L!:: CODES' FOR SUMMARY PfHNTOUT 

NC 
GT 
ET 

X! 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

Xl 

ET 
Xl 

NC 
ET 

Xl 
GR 
GR 
GR 
GR 
GR 

150.000 

0.060 
2.000 
0.000 
CROSS 
0.000 

710.800 
708.400 
689.900 
689.000 
689.300 
689.200 
709.300 
712.700 

1B0B.000 

0.000 
1873.000 

0.000 
0.000 
CROSS 

1938.000 
710.800 
708.400 
689.900 
689.000 
689.300 

110.000 200.000 0.000 0.000 

0.060 0.040 0. 100 
6280.000 6280.000 0.000 

0.000 1.400 0.000 

0.000 

0.300 
0.000 
0.000 

SECTION MOVED TO DOWNSTREAM CORPORATE LIMITS 
38.000 249.000 314.000 0.000 

709.400 
708.300 
689.500 
689.700 
688.400 
689.600 
7!0.300 
714.400 

0.000 710.000 25.000 
125.000 708.300 150.000 
247.000 689.500 248.990 
264.000 689.300 269.000 
289.000 688.900 294.000 
314.000 689.200 314.010 
390.000 709. 700 415.000 
515.000 713.900 540.000 

0.000 

4. iOO 
0.000 

0.000 

1. 400 
0.000 

0.000 0.000 
4. 100 1. 400 

SECTION DOWNSTREAM OF 
38. 000 249.000 
o. 000 710. 000 

125.000 708.300 
247.000 689.500 
264.000 689.300 
289.000 688.900 

0.000 

233.000 
o. 000 

1B013.000 

330.000 
65.000 

0. 300 0.500 
249.000 314.000 

BORDMAN RD BRIDGE 
314.000 65.000 
25.000 709.400 

150.000 708.300 
248.990 689.500 
269.000 689.700 
294.000 688.400 

MVINS 

0. 0 

ALLDC 

0.000 

0.000 

0.000 
0.000 
0.000 

0.000 
50.000 

175.000 
249.000 
274.000 
299.000 
315.000 
440. 000 
561. 000 

1808. 000 

0. 000 
65. 000 

0.000 
0. 000 

65.000 
50. 000 

175.000 
249.000 
274.000 
299.000 

THIS RUN EXECUTED 2B AUG 86 

G 

0. 

IBW 

0.000 

WSEL 

b95.000 

CHNIM 

0.000 

FG 

0.000 

ITRACE 

0.000 

0.000 

0.000 
0.000 
0.000 

0.000 
708.900 
708.400 
689.400 
689.700 
688.000 
699.600 
710.900 

0.000 

1808.000 

0.000 
65.000 

0.000 
0.000 

65.000 
70B.900 
70B.400 
6B9.400 
6B9.700 
688.000 

0.000 

0.000 
0.000 
0.000 

0.000 
75.000 

200.000 
254.000 
279.000 
304.000 
340.000 
465.000 

0.000 

0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
75. 000 

200.000 
254.000 
279.000 
304. 000 

0.000 

0.000 
0. 000 
0.000 

-3.900 
708.500 
699.000 
689.300 
689.600 
688.600 
709. 100 
711. 700 

0.000 

3.600 

0.000 
0. 150 

0.000 
0.000 

0.000 
70B.500 
699.000 
689.300 
689. 600 
688. 600 

PAGE 1 

7:46:44 

0.000 
0.000 
0.000 

0.000 
100.000 
225.000 
259.000 
284.000 
309.000 
365.000 
490.000 

0.000 

0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
100.000 
225.000 
259.000 
284. 000 
309.000 
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• 28 AUG 86 7:46:44 PAGE 2 • 
• GR A.Clo ~nn ".> • A ,,.,..,,. ,LOO ~r,,n ..,. -" n.1r, LOCI LIV\ r::ti c:::. r't.r\F\ .LOO Ll'\I'\ "lAI'\ nnn 7nO '"" "lL~ l'\I'\{'\ ill - -'-', . ....,...,.,_. ...,. .. "T. vvv oo-,. ~ ...... ...,. W,&.""T. '-"A- QQ-7. QVV ..... ..,. ""'"'- '-"1 , . ...,...,_ 

...,.,. __ ..... ...,.~ ,...,.,. ,6,.--- _..., __ ..,,.. .... .. 
GR 709.300 390.000 709.700 415.000 710.300 440.000 710.900 465.000 711. 700 490.000 
GR 712.700 515.000 713.900 540.000 714.400 561.000 0.000 0.000 0.000 0.000 • ' • NC 0.000 0.000 0.030 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 
ET 0.000 4. 100 4. !00 249.000 314.000 0.000 0.000 0.000 o. 000 0.000 • DOWNSTREAM FACE OF BORDMAN RD BRIDGE • Xl 1939.000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 
BT -25.000 0.000 710.800 0.000 25.000 710.000 0.000 50. 000 709.400 0.000 • BT 0.000 75.000 708.900 0.000 100.000 708. 500 0.000 125.000 708.400 0.000 • BT 0. 000 150. 000 708.300 0. 000 175.000 708.300 0. 000 200.000 708. 400 0.000 
BT 0.000 225.000 708.600 0.000 248.990 708.600 689.500 249.000 708.600 705.600 • BT 0.000 3!t:-. 000 708.700 705.800 314.010 708. 700 689.200 315.000 708.700 0.000 • BT 0.000 340.000 708.900 0.000 365.000 709. 100 0. 000 390.000 709. 300 0.000 
BT 0.000 415.000 709. 700 0.000 440.000 710.300 0.000 465.000 710.900 0.000 • BT 0.000 490.000 711. 700 0.000 515.000 712. 700 0.000 540.000 713.900 0.000 • BT 0.000 561. 000 714.400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

• ET 0.000 4. 100 4. 100 249.000 314.000 0.000 0.000 0.000 0.000 0.000 • UPSTREAM FACE OF BORDMAN RD BRIDGE 
)(1 1972.000 0.000 0.000 0.000 33.000 33.000 33.000 0. 000 0. 000 0.000 

• )(2 0.000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 • 
NC 0.070 0.070 0.040 c.ooo 0.000 0.000 0.000 0.000 0.000 0.000 • ET 0.000 4. 100 1. 400 249.000 314.000 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION UPSTREAM •F BORDMAN RO BRIDGE 
X1 1973.000 0.000 0.000 0.000 i.000 1. 000 . ~-~ - l'\..1"11.1'\. 

I'\.,,.,,.,,. ,.. ,..,..I'\. 
.I.. uvu v. uvv v.vvv v. vvv • • ){1 2007.000 0.000 0.000 0.000 34.000 34.000 34.000 0.000 0.300 0.000 

• NC 0.000 0.000 0.000 0.300 0.500 0.000 0.000 0.000 0.000 0.000 • ET 0. 000 4. 100 6. 100 101. 000 348.000 107.000 327.000 0.000 0.000 0.000 
FJELD MEASURED CROSS SECTION MOVED TO 100' UPSTREAM OF BORDMAN RD BRIDGE • Xl 2072.000 27.000 175.000 274.000 65.000 65.000 65.000 0.000 0.000 0.000 • GR 697.300 0.000 696.900 25.000 696. 200 50.000 696.300 75.000 696. 500 100.000 

GR 696. 400 125.000 696. 100 150.000 696.200 175.000 692.200 200.000 692.800 203.000 

• GR 690. 500 210.000 688.900 220.000 688. 700 230.000 689.700 240.000 689.800 250.000 • GR 689. 100 260.000 691. 200 270.000 692.800 274.000 697.400 290.000 697.600 315.000 
GR 698.000 340.000 698.400 365.000 698. 700 390.000 699.500 415.000 700.900 440.000 

• GR 703. 100 455.000 713. 100 540.000 0.000 0.000 0.000 0.000 0.000 0.000 • 
ET 0.000 4. 100 1. 400 253.000 717.000 0.000 0.000 0.000 0.000 0.000 • FIELD MEASURED CROSS SECTION • X1 2172.000 30.000 435.000 534.000 100.000 100.000 100.000 0.000 0.000 0.000 
"" -., .. I'\ l'V"\.r. n ""'n -,,,u:::: """ 401"\ l"U"\" ""'7nn """ ..... ~ """ LO-., ~nr. ,.,,LJ"\ J"\l"\.r\. LOL or." ..,o~ n-n-n 
"'" .rJ.v.vvv v. vvv ,v..1.vvv .s.cv.vvv ✓ VV.VVV C:..JV.VVV ar,.wavv c;.ov.vvv g71;1. 7VV 

c;.'lol.,;. _...,_ 

• GR 696.200 310.000 696.300 335.000 696. 500 360.000 696.400 385.000 696. 100 410.000 • GR 696. 200 435.000 692.200 460.000 692.800 463.000 690.500 470.000 688.900 480.000 
GR 688.700 490.000 689.700 500.000 689.800 510.000 689. 100 520. 000 691. 200 530.000 • GR 692.800 534.000 697.400 550.000 697.600 575.000 698.000 600.000 698.400 625.000 • GR 698.700 650.000 699. 500 675.000 700.900 700.000 703. 100 715.000 713. 100 800.000 

• • 
• • 
• • 
• • 



•• 2B AU1~ 86 7: ~16: 44 PAGE 3 • 
•• I • NC 0. 000 0.000 0.000 0, 100 0.300 0,000 0.000 0.000 0.000 0.000 

ET 0. 000 4. 100 1. 400 0.000 800.000 o. 000 0.000 0.000 0.000 0.000 

•• CROSS SECTION REPEATED UPSTREAM • X! 2591. 000 0.000 0.000 0. 000 419.000 419.000 419.000 0.000 0.950 0.000 

41• ET 0.000 0,000 1.400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • CROSS SEC1rION REPEATED UFSTREAM 
Xt 3010. 000 0.000 0.000 0.000 419.000 419.000 419.000 0.000 o. 950 0.000 

41• • CROSS SEC1rIDN A MOVED1 DOWNSTREAM 
X1 3429. 000 30.000 113.000 200,000 419.000 419.000 419.000 0.000 -0.950 0.000 

41• GR 708.900 0.000 704.800 24. 000 699. 700 38.000 699.500 55.000 699.400 80.000 • GR 700.200 ll05. 000 6,96. 000 108.000 694,900 113. 000 692. 500 115.000 692.800 120.000 
GR 694.800 ll85. 000 6,95. 300 190. 000 696. 100 195.000 697.400 200.000 698.300 225.000 

•• GR 701. BOO :~50. 000 7'00. 500 275.000 702. 100 300.000 701. 600 325.000 701. 500 350,000 • GR 701. 000 :~75. 000 700. 500 400.000 700. 300 425.000 700.200 450.000 699,900 475.000 
GR 699. 700 :,oo. 000 6,99. 200 525. 000 696. 500 550,000 710.000 580.000 725.000 620.000 

•• • ET 0.000 4. !00 4. 100 29,750 438,000 0.000 0.000 0.000 o._ooo 0.000 
Ci'JOSS SECYION A 

•• X1 3:850. 000 30,000 113.000 200.000 421. 000 421. 000 421. 000 0.000 0.000 0.000 • GR 708.900 0.000 704.ElOO 24,000 699.700 38.000 699.500 55.000 699.400 80.000 
GR 700.200 ll05. 000 6,96. 000 108. 000 694.900 1!3.000 692.500 115.000 692.800 120.000 

•• GR 694.600 ll85. 000 6,95. 300 190.000 696. 100 195.000 697.400 200. 000 698.300 225.000 • GR 701. 800 250.000 7'00. 500 275.000 702. 100 300.000 701.600 325.000 701. 500 350.000 
GR 701. 000 :~75. 000 7'00. 500 400,000 700.300 425,000 700.200 450.000 699.900 475.000 

•• GR 699.700 :;oo. ooo 6,99. 200 525. 000 696.500 550.000 710.000 580.000 725.000 620.000 • 
ET 0.000 0.000 0.400 0, 000 0.000 0.000 0.000 0.000 0.000 0.000 

•• CROSS SEClrION A REPEA,TED UPSTREAM • Xl 4237.000 19.000 113.000 200.000 387.000 387,000 387.000 0.000 i. 540 0.000 
GR 708.900 0.000 704.800 24.000 699.700 38.000 699. 500 55.000 699.400 80.000 

·- GR 700.200 ll05. 000 /;,96. 000 108.000 694.900 113. 000 692. 500 115.000 692.800 120.000 • GR 694.800 il85. 000 /:,95. 300 190.000 696. 100 195.000 697.400 200.000 698.300 225.000 
GR 701. BOO :250. ooo 702.000 500. 000 710.000 580. 000 725.000 620.000 0.000 0.000 

•• 0.000 • ET 0.000 4. 100 1. 400 33. 060 247.840 0.000 0.000 0.000 0.000 
CROSS SECTION A REPE/!,TED UPSTREAM 

•• Xl 4625.000 0.000 0.000 0. 000 388.000 200.000 388.000 0.000 1. 540 0.000 • 
CROSS SEClrION A REPEA,TED 

•• X1 5012.000 0.000 0.000 0.000 387.000 387.000 387.000 0.000 1. 540 0.000 • 
CROSS SECTION A REPEATED UPSTREAM 

•• )(1 5400.000 0.000 0.000 0. 000 388.000 230.000 388.000 0.000 1. 540 0.000 • 
CROSS SECTION A REPEA,TED 

•• Xl 5787.000 0. 000 0.000 0. 000 387.000 200,000 387.000 0.000 1. 540 0.000 • 
•• • -~ • -~ • 

• 



• 28 AUG 86 7:46:44 PAGE 4 • 
• • CROSS SECTION A REPEATED UPSTREAM 

Xl 6175. 000 0.000 0.000 0.000 388.000 388.000 388.000 0.000 1. 540 0.000 • • ET 0.000 4. 100 1. 400 60.000 253.000 0.000 0.000 0.000 0.000 0.000 
Xl 6368.000 0 000 0.000 0.000 193.000 193.000 193.000 0.000 0.770 0.000 • • NC 0.080 0.035 0.040 0. 500 1. 000 0.000 0.000 0.000 0.000 0.000 
ET 0.000 4. 100 1. 400 86.500 226.500 0.000 0,000 0.000 0.000 0.000 • Xl 6468.000 0.000 0.000 0.000 100.000 100.000 100.000 0.000 0.600 0.000 • 
ET 0.000 0.000 4. !00 92.000 178.000 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION AT M-19 BRIDGE REPEATED • )( 1 6562. 000 14.000 100.000 170.000 94.000 94.000 94.000 0.000 -1. 550 0.000 
GR 730.000 0.000 725. 500 70.000 707.300 100.000 707.200 101. 100 706.400 117.000 • GR 704.800 135.000 706. 100 152.000 706.300 170.000 706.400 170. 100 716.000 190.000 • GR 716.000 290. 000 717.000 350.000 717.000 600.000 720.000 700.000 0.000 0.000 

• NC 0.000 0.000 0.000 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 • ET 0.000 0.000 1. 400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
CROSS SECTION AT M-19 BRIDGE REPEATED • Xl 6850.000 0. 000 0. 000 0.000 288.000 288.000 288.000 0.000 1. 150 0.000 • 
CROSS SECTION .e,T M-19 B1EDGE REP'S{'; TED • )( 1 6900.000 0.000 0.000 0.000 50.000 50.000 50.000 0.000 0.200 0.000 • 

ET 0.000 4. 100 1. 400 87.000 183.000 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION 50' DOWNSTREAM OF M-19 BRIDGE • Xl 6950. 000 14.000 100. 000 170.000 50.000 50.000 50.000 0.000 0.000 0.000 
GR 730.000 0.000 725. 500 70.000 707.300 100.000 707.200 101. 100 706.400 117. 000 • GR 704.800 135.000 706. 100 152.000 706.300 170.000 706.400 170. 100 716. 000 190.000 • GR 716.000 290.000 7!7.000 350.000 717.000 600. 000 720.000 700.000 0.000 0.000 

• NC 0.000 0.000 0.000 o. :;oo 0. 500 0.000 0.000 0.000 0.000 0.000 • ET 0. 000 4. 100 4. 100 100.000 170.000 0.000 0.000 0.000 0.000 0.000 
CROSS SECTION DOWN STREAM OF M-19 BRIDGE 

• Xl 7000.000 0.000 0.000 0.000 50.000 50.000 50.000 0.000 0.000 0.000 • 
NC 0.080 0.050 0.030 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 

• ET 0.000 4. 100 4. 100 100.000 170.000 0.000 0.000 0.000 0.000 0.000 • DOWNSTREAM FACE OF M-19 BRIDGE 
Xl 7001. 000 0. 000 0.000 0.000 1.000 1. 000 1. 000 0.000 0.000 0.000 

• BT -10. 000 0.000 730.000 0.000 70.000 725. 500 0.000 100.000 723.500 707.300 • BT 0.000 101. !00 724.000 718. 500 170.000 721. 500 716.000 170. 100 721.000 706.400 
BT 0.000 290.000 717.000 0.000 350.000 717.000 0.000 600.000 717.000 0.000 

• BT 0.000 700.000 720.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 • 
ET 0.000 4. 100 4. 100 100.000 170 .. 000 0.000 0.000 0.000 0.000 0.000 

• UPSTREAM FACE OF M-19 BRIDGE • )(1 7036.000 0.000 0.000 0.000 35.000 35.000 35.000 0.000 0.000 0.000 
X2 0. 000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 

• • 
• • 
• • 
• • 



• 28 AUG 96 7:46:44 PAGE 5 • 
• I • NC 0.000 0.000 0.040 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

ET 0.000 4. 100 4. 100 100.000 170.000 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION UPSTREAM OF M-19 BRIDGE • )( 1 7037.000 0. 000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0. 000 0.000 

• NC 0.000 0.000 0. 000 0.300 0. 500 0.000 0.000 0.000 0.000 0.000 • ET 0. 000 4. 100 4. 100 90.000 180.000 0.000 0.000 0.000 0.000 0.000 
Xt 7047.000 0.000 0.000 0.000 10.000 10.000 10.000 0.000 0.000 0.000 • • ET 0.000 0. 000 4. 100 89.000 185.000 0.000 0.000 0.000 0. 000 o. 000 

CROSS SECTION AT M-19 BRIDGE REPEATED • i X! 7137.000 0.000 0.000 0.000 90.000 90.000 90.000 0.000 0.280 0.000 • 
NC 0.000 0.000 0.000 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 • ET 0.000 0.000 4. !00 86. 700 188.000 0. 000 0.000 0.000 0.000 0.000 • CROSS SECTION AT M-19 BRIDGE REPEATED 
X1 7517.000 0.000 0.000 0.000 380.000 380.000 380.000 0.000 1. 100 0.000 • • ET 0.000 0.000 1. 400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

CROSS SECTION AT M-19 BRIDGE REPEATED • Xl 7997.000 0.000 0.000 0.000 4B0.000 4B0.000 4B0.000 0.000 1. 380 0.000 • 
ET 0.000 0.000 1. 400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION AT M-19 BRIDGE REPEATED • X1 B477.000 0.000 0.000 0.000 480.000 480.000 480.000 0.000 1.380 0.000 

• NC 0.080 0.080 0. 040 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION DO~JNSTnEAM OF PRIVATELY OWNED BRIDGE 
Xl 8960.000 29.000 282.000 327.000 483.000 483.000 483.000 0.000 0.000 0.000 • GR 725.000 0.000 720.000 30.000 718.800 50.000 718.BOO 75.000 718.900 100.000 • GR 718. 500 125.000 71B.400 150.000 718.600 175.000 718. 700 200.0CO 719.200 225.000 
GR 715.700 250.000 712.200 277.000 711.800 282.000 711. 800 282.010 710.700 285.000 • GR 710.300 290.000 710.500 295.000 710.700 300.000 710.600 305.000 710.300 310.000 • GR 711.000 315.000 711. 700 320.000 712.400 322.000 713. 700 327.000 721. 200 340.000 
GR 721. 800 365.000 724. 100 390.000 726. 500 415.000 72B. 100 430.000 0.000 0.000 • • - -DOWNSTREAM FACE OF PRIVATELY OWNED BRIDGE <PERCHED BRIDGE) 
Xl 8961.000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 - -• • SB 0. 000 1. b40 3.000 0.000 42.000 0.000 460.000 0.000 0.000 0.000 

UPSTREAM FACE OF PRIVATELY OWNED BRIDGE (PERCHED BRIDGE) • Xl 8972.000 0.000 0.000 0.000 11. 000 11. 000 11. 000 0.000 0.000 0.000 • l(2 0.000 0.000 1. 000 721. 200 721. 400 0.000 0.000 0.000 0.000 0.000 
BT -11. 000 200.000 718. 700 0.000 225.000 719.200 0.000 250.000 720.600 0.000 • BT 0.000 277.000 721. 400 0.000 282.000 721.400 711. 800 282.010 721. 400 720.000 • BT 0.000 340.000 721. 700 721. 200 365.000 721. 800 0.000 390.000 724. 100 0.000 
BT 0.000 415.000 726. 500 0.000 430.000 728. 100 0.000 0.000 0.000 0.000 • • 

• • 
• • 
- -• • 

' ' • 
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29 AUG 86 

NC 0. 000 
CROSS 

X1 B973. 000 

r-0noc ...,, ........ ~-
X1 9200.000 
EJ 0. 000 

7:46:44 

0.000 0.000 0. 100 
SECTION UPSTREAM OF PRIVATELY OWNED 

0. 000 0.000 0.000 

CC'l"'TTnh.l AT 111::)~TDt::'AM rncu::iiMOA"TL I TMTT 
...,._...., 1 .1.11,,,11"1 n 1 vr~, nc:.n,-, vunrunr, 1 c:. 1-,1,r1.1. f 

0.000 0.000 0. 000 
0.000 0.000 0.000 

0. 300 0.000 0.000 0.000 
BRIDGE 

1. 000 1. 000 1. 000 0.000 

227.000 227.000 227.000 0.000 
0.000 0.000 0.000 0.000 

PAGE 6 

0.000 0.000 

0.000 0.000 

0.000 0.000 
0.000 0.000 

• 
• 

I • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 29 AUG 86 7:46:44 

• SECND DEPTH CWSEL 
G GLOB GCH 
TIME VLOB VCH • SLOPE XLOBL XLCH 

• , *PROF 1 

• CCH\h= 0. iOO CEHV= 0. 300 
*SECNO 0.000 

CRIWS ~JSEL~"~ EG uu HL ... 
GROB ALOB ACH ARDB VOL 
VRDB XNL XNCH XNR WTN 
XLOBR ITIHAL IDC ICONT CORAR 

CROSS SECTION MOVED TO DOWNSTREAM CORPORATE LIMITS 
0.00 11. 53 695.63 • 6280. 450. 5399. 
0.00 3.41 7.97 

0. 002033 0. 0. • 
*SECNO 1808.000 • 1808.00 !L 58 699.28 

6280. 453. 5393. 
0.07 3.40 7.92 • 0.00i99i i808. 1908. 

• , *SECNO 1873. 000 

3470 ENCROACHMENT STATIONS= 
• 1873. 00 11. 53 699, 38 

6280. 411. 5466. 
0.07 3.61 8.07 

• 0. 002084 65. 65. 

• CCHV= 0.300 CEHV= 
*SECNO 1938.000 

0. 500 

0.00 695.00 696.51 0.87 
431. 132. 677. 133. 
3.23 0.060 0.040 0.060 

0. 0 0 3 

0.00 0.00 700. !4 0.86 
434. 133. 681. 135. 
3.21 0.060 0.040 0.060 

isOs. i 0 0 

0.00 
0. 

0.000 
0.00 

3.64 
39. 

0.000 
0.00 

233.0 330.0 TYPE= ! TARGET= 
0.00 0.00 700.29 0.91 0. 13 
402. 114. 677. 114. 41. 
3.53 0.060 0.040 0.060 0.000 

65. 2 0 0 0.00 

• 3470 ENCROACHMENT STATIONS= 249.0 314.0 TYPE= 1 TARGET= 

• 
• 
• 
• 
• 
• 
• 

CROSS SECTION DOWNSTREAM OF BORDMAN RD 
193B.OO 11.33 

6280. 0. 
0.07 0.00 

0.004198 65. 

CCHV= 0. 100 CEHV= 
*SECND 1939.000 

699.33 0.00 0.00 
6280. 0. 0. 
9.46 0.00 0.000 

65. 65. 2 

0.300 

BRIDGE 
700.72 1. 39 

604. 0. 
0.040 0.000 

0 0 

3370 NORMAL BRlDGE,NRD= 25 MIN ELTRD= 708.30 MAX ELLC= 705.80 

0. 19 
42. 

0.000 
0.00 

OLOSS BAHM ELEV 
TWA LEFT/RIGHT 
ELMIN 
TOPWID 

0.00 
0. 

684. 10 
116.25 

0.00 
5. 

687.70 
ii6. 56 

97.000 
0.01 

5. 
687.85 

97.00 

65. 000 

0.24 
5¼ 

688.00 
65.00 

SSTA 
ENDST 

685.60 
685.30 

223. 58 
339.83 

689.20 
688.90 

223.42 
339.98 

689.35 
689.05 

233.00 
330.00 

689. 50 <I----- --J.VUUUV4VV 

249.00 
314.00 
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• AJ:."rMn nC'DTU l"J.1C:C:I l"'OTUQ t.lCC"I fl ----•-.'-" ~'-l f J J '"'""_L.._ '-"l'\.1.W'OW i'\t.;;Jl;;.L.,I,"'\ 

G GLOB GCH GROB ALOB 
TIME VLOB VCH VROB XNL 

• SLOPE XLOBL XLCH XLOBR !TRIAL 

• 3470 ENCROACHMENT SYATIONS= 249.0 314.0 
DOWNSTREAM FACE OF BORDMAN RD BRIDGE • 1939.00 11.33 699.33 0.00 0.00 

62B0. 0. 6280. 0. 0. 
0.07 0.00 9.46 0. 00 0.000 • 0. 002359 1. 1. 1. 0 

• *SEC NO i 972. 000 

-c,r, .. ..,. 
ACH 
XNCH 
IDC 

TYPE= 

700.72 
664. 

0.030 
0 

UlJ 1.11 nv m .. 

AROB VOL 
XNR WTN 
ICONT CORAR 

1 TARGET"' 

l. 39 
o. 

0.000 
0 

0.00 
42. 

0.000 
0.00 

3370 NORMAL BRIDGE,~RD= 25 MEN ELTRD= 70B.30 MAX ELLC= 705.80 • 
• 
• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
e 

• 
• 

3470 ENCROACHMENT STATIONS= 249. 0 314.0 TVPE= 
UPSTREAM FACE OF 30RDMAN RD BRIDGE 

1972.00 11. 44 699.44 
6280. o. 6260. 
0.07 0.00 9.36 

0.0022B5 33. 33. 

*SECNO 1973.000 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION UPSTREAM 

!973.00 !1.44 699.44 
6280. 0. 62B0. 
0.07 0.00 9.36 

0. 004059 1. 1. 

*SECNO 2007.000 
2007.00 

6280. 
0.08 

0.00193B 

ii. 78 
405. 
2.93 

34. 

700.08 
54B6. 

7. 91 
34. 

CCHV= 0. 300 CEHV= 0.500 
*SECNO 2072.000 

3470 ENCROACHMENT STATIONS= 

0.00 0.00 700.80 
0. 0. 671. 

0.00 0.000 0.030 
33. 0 0 

249.0 314.0 TYPE= 
OF BORDMAN RD BRIDGE 
0.00 0.00 700.80 

0. 0. 671. 
0.00 0.000 0.040 

1. 0 0 

0.00 0.00 700.95 
3B9. 138. 693. 
2. 78 0.070 0.040 

34. 2 0 

101. 0 348.0 TYPE= 

1 TARGET= 

1. 36 0.0B 
0. 42~ 

0.000 0.000 
0 0.00 

1 TARGET= 

1. 36 0.00 
0. 42. 

0.000 0.000 
0 0.00 

0.86 0.09 
140. 43. 

0.070 0.000 
0 0.00 

1 TARGET= 

n1 noo DA.Mil C:i C'tl \ .. n .. -<aJW l,Jr'IJ'l'I"' '---. 

TWA LEFT/RIGHT 
ELMIN 
TOPWID 

65. 000 

0.00 
5. 

688.00 
65.00 

65.000 

0.00 
5. 

688.00 
65.00 

65.000 

0.00 
5. 

6B8.00 
65.00 

0.05 
5. 

698.30 
117. 58 

247.000 

SSTA 
ENDST 

b89.50 
100000.00 

249.00 
314.00 

689.50 
100000.00 

249.00 
314.00 

689. 50 
100000.00 

249.00 
314.00 

689.80 
6B9.50 

222.91 
340.49 
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• 28 AUG 86 7: 46: 4•1 PAGE 9 • 
• FIELD MEASURED CROSS SECTION MOVED TO 100' UPSTREAM OF BORDMAN RD BRIDGE • 2072.00 12.09 700.79 0.00 0.00 701. 18 0.39 0.09 0. 14 696.20 

6280. 605. 5226 . 449. 334. 967. 271. 45. 6. 692.80 • 0.08 1. Bl 5.41 l. 66 0.070 0.040 0 070 0.000 68B.70 101. 00 • 0.001035 65. 65. 65. 2 0 0 0.00 247.00 348.00 

• • *SECNO 2172.000 

• 3470 ENCROACHMENT STATIONS= 253.0 717.0 TYPE=> 1 TARGET= 464. 000 • FIELD MEASURED CROSS SECTION 
2172.00 12. 38 701.08 0.00 0.00 701. 31 0. 23 0.08 0.05 696.20 • 6280. 1265. 4429. 586. 831. 995. 475. 49. 6. 692.80 • 0. 09 i. 52 4.45 1. 23 0.070 0.040 0.070 0.000 688. 70 253.00 

0.000676 100. 100. 100. 2 0 0 0.00 448.26 701.26 • • 
CCHV= 0. 100 CEHV= 0. 300 • *SECNO 2591. 000 • CROSS SECTION REPEATED UPSTREAM 

2591.00 11. 71 70!. 36 0.00 0.00 701. 66 0.30 0.33 0.02 697. 15 

• 62B0. 1150. 4653. 477. 713. 929. 366. 70. 11. 693.75 • 0. 12 1. 61 5.01 L 30 0.070 0.040 0.070 0. 000 689.65 244. 19 
0.000938 4:".9. .i:.l.9. 4:9. 2 0 0 0.00 447. 15 691.34 • • 

-1<SECNO 3010.000 • CROSS SECTION REPEATED UPSTREAM • 3010.00 11. 16 701.76 0.00 0.00 702. 14 0.38 0.45 0.03 698. 10 
6280. 1032. 4864. 385. 609. 873. 281. BB. 15. 694.70 

• 0. 14 1. 69 5.57 1. 37 0.070 0.040 0.070 0.000 690.60 250.52 • 0.001257 419. 419. 419. 2 0 0 0.00 430.89 681. 41 

• • *SECNO 3429.000 
CROSS SECTION A NDVED DOWNSTREAM 

• 3429.00 10.79 702.34 0.00 0.00 702.62 0.27 0.46 0.01 693.95 • 6280. 531. 4064. 1684. 319. 802. 1116. 107. 19. 696.45 
0. 17 1. 67 5.07 l. 51 0.070 0.040 0.070 0.000 691. 55 28. 13 

• 0.000986 419. 419. 419. 2 0 0 0.00 536.97 565. 10 • 
• *SECNO 3850.000 • 

3470 ENCROACHMENT STATIONS=> 29.8 438.0 TYPE= 1 TARGET= 408.250 

• CROSS SECTION A • 3850.00 10.21 702.71 0.00 0.00 703.24 0. 53 0.55 0.08 694.90 
6280. 554. 4917. 809. 270. 751. 488. 126. 24. 697.40 

• 0. 19 2.06 6.55 1. 66 0.070 0.040 0.070 0.000 692. 50 29.75 • 0.001795 421. 421. 421. 2 0 0 0.00 408.25 438.00 

• • 
• • 
• • 
• • 



• 29 AUG 86 7:46:44 PAGE 10 • 
• SECNO DEPTH CWSEL CRIWS WSEU\ EG HV HL OLOSS BANK ELEV • G GLOB QCH GROB ALOB ACH ARDB VOL TWA LEFT/RIGHT 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR ITRIAL !DC ICDNT CORAR TOPWID ENDST • 
• ltSECND 4237.000 • CROSS S:::'.CTION A REPEATED UPSTREAM 

4237.00 9. 32 703. 36 0.00 0.00 704.26 O.B9 0.90 0. 11 696. 44 • 6280. 458. 5448. 374. 197. 673. 144. 137. 27. 69B.94 • 0.21 2.33 8.09 2.60 0.070 0.040 0.070 0.000 694.04 32. 1B 
0.003167 387. 387. 387. 2 0 0 0.00 244. 18 276.36 • • 

*SECNO 4625.000 • • 3470 ENCROACHMENT STATIONS= 33. 1 247.8 TYPE= 1 TARGET= 214.780 
CROSS SECTION A REPEATED UPSTREAM • 4625.00 8.99 704. 57 0.00 0.00 705. 59 1. 02 1. 30 0.04 697.9B • 6280. 405. 5529. 346. 171. 645. 128. 145. 29. 700.48 

0.22 2. 37 8. 57 2. 71 0.070 0.040 0.070 0.000 695. 58 33.06 • 0.003759 388. 398. 200. 2 0 0 0.00 214.7B 247.84 • 
• *SECNO 5012.000 • CROSS SECTION A REPEATED 

5012.00 8. 92 706.04 0.00 0.00 707.09 1. 05 1. 49 0.01 699. 52 

• 6280. 392. 5549. 339. !64. 638. 124. 153. 31. 702.02 • 0.23 2.38 8.69 2.73 0.070 0.040 0.070 0.000 697. 12 33.2B 
0.003926 387. 387. 387. 2 0 0 0.00 213.99 247.27 

• • 
<>SECNO 5400.000 • CROSS SECTION A REPEATED UPSTREAM • 5400,00 8. 97 707. 53 0.00 0. 00 708.60 1. 07 1.51 0.01 701. 06 

6280. 385. 5561. 335. 161. 634. 122. 161. 32. 703. 56 

• 0.25 2. 39 8.77 2.75 0.070 0.040 0.070 0.000 698.66 33.41 • 0.004023 388. 388. 230. 2 0 0 0.00 213.55 246.95 

• • 11-SECNO 5787. 000 
CROSS SECTION A REPEATED 

• 5787.00 8.85 709.05 0.00 0.00 710. 13 1. 08 1. 53 0.00 702.60 • 6280. 3BL 5566. 333. 159. 633. 121. 169. 34. 705. 10 
0.26 2. 39 8.80 2.75 0.070 0.040 0.070 0.000 700.20 33.46 

• 0.004069 387. 387. 200. 2 0 0 0.00 213.35 246.B1 • 
• • 
• ' • 
• I • 
• • 
• • 



• 28 AUG 86 7:46:44 PAGE 11 • 
• SECNO DEPTH CWSEL CRlWS WSELK EQ HV HL OLOSS BANK ELEV • Q GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELl'llN SSTA 

• SLOPE XLDBL XLCH XLOBR ITRIAL IOC ICONT CDRAR TOPWID ENDST • 
• ·*SECNO 6175. 000 • CROSS SECTION A REPEATED UPSTREAM 

6i75.00 B.B9 710.63 0.00 0.00 711.70 1. 06 1. 56 0. 00 704. i4 • 6280. 387. 5557. 336. 162. 636. 122. 177. 36. 706.64 • 0.27 2.39 8.74 2. 74 0.070 0.040 0.070 0. 000 701. 74 33.37 
0.003993 388. 380. 388. 1 0 0 0.00 213.6B 247.05 • • 

*SECNO 6368.000 • • 3470 ENCROACHMENT STATIONS= 60.0 253. 0 TVP!:= t TARGET= 193.000 
6368.00 8. 87 71 !. 3B 0.00 0.00 712. so 1. 11 0.79 0.02 704.91 - ,I r"1,l""l,r.. -A• 5640. --- 1 i 7 . 634. 122. . ~· -- _,,....._..,.. A J -• cc::av. JVJ. • ..::JJ"1. .lCJl, .:, , . ,u,."'t.s. .. 

0.28 2. 56 B.89 2. 79 0.070 0.040 0.070 0.000 702. 51 60.00 
0.004144 193. 193. 193. 2 0 0 0.00 186. 94 246. 94 • • 

rruu- " c:nr, ,...C'1Jll- < ,,.,...,... .... -, ,,,- v. wvv w--.nv- .... vvv • *SECNO 6468.000 • 
3470 ENCROACHMENT STATIONS= 86.5 226. 5 TYPE= 1 TARGET= 140.000 • 6468.00 8.70 711.01 0.00 0.00 712.99 1. 19 0.43 0.06 705. 51 • 6280. 101. 5591. 538. 62. 618. es. 183. !37. 708.0! 

0.28 2.62 9.03 6. 13 0.080 0.040 0.035 0.000 703. 11 86. 50 • 0.004414 100. 100. 100. 1 0 0 0.00 140.00 226. 50 • - -1>Slc'CNO 6562000 • -- -CROSS SECTION AT M-19 BRIDGE REPEATED 
6562.00 9.01 712.26 0.00 0.00 713.92 1. 66 0.45 0.49 705. 75 

• 6280. 93. 5797. 400. 35. 546. 58. 194. 37. 704. 75 • 0.29 2.67 10.61 6.93 ().080 0.040 0.035 0.000 703.25 89.27 
0,005286 94. 94. 94. 2 0 0 0.00 96.20 185.46 

• • 
CCHV= 0. 100 CEHV= 0.300 

• *SECNO 6850.000 • CROSS SECTION AT M-19 BR!DGE REPEATED 
6850.00 9.45 713.85 0.00 0.00 715. 32 1. 46 1. 38 0.02 706.90 

• 6200. 101 5756. 423. 40. 577, 65. 188 . 38. 705.90 • 0.29 2. 53 9.98 6. 53 0.080 0.040 0. 035 0. 000 704. 40 88. 54 
0,004351 288. 288. 288. 2 0 0 0.00 97.84 186.38 

• • 
• • 
• • 
• • 

• 
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28 AUG 86 7:46:44 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

*SECNO 6900.000 

CWSEL 
GCH 
VCH 
XLCH 

CROSS SECTION AT M-19 
6900.00 9.49 714.09 

6280. 102. 5754. 
0.30 2.52 9. 93 

0. 004278 50. 50. 

*SECNO 6950.000 

CRii,JS 
GROB 
VROB 
XLOBR 

BRJDGE 
0.00 
425. 
6. 50 

50. 

WSELK 
ALOB 
XNL 
ITRIAL 

REPEATED 
0.00 

40. 
0.080 

0 

EG 
ACH 
XNCH 
IDC 

715. 53 
579. 

0.040 
0 

3470 ENCROACHMENT STATIONS= 87.0 183.0 TYPE= 
CROSS SECTION 50' DOWNSTREAM OF M-19 BRIDGE 

6950.00 
6280. 
0.30 

0.004259 

9. 50 714.30 
102. 5750. 
2. 52 9. 91 

50. 50. 

CCHV=> 0. 100 CE::·N= 
*SECl\lD 7000.000 

0. 500 

3470 ENCROACHMENT STATIONSQ 

0. 00 
428. 
6.84 

50. 

100.0 

0.00 
40. 

0.080 
0 

715. 75 
580. 

0.040 
0 

170.0 TYPE= 
CROSS SECTION DOWN STREAM CF M=19 BRIDGE 

7000.00 
6280. 
0.30 

0.006366 

9. 59 
0. 

0.00 
50. 

714.39 
6280. 
10.71 

50. 

CCHV= 0. 100 CEHV= 0.300 

0.00 
0. 

0.00 
50. 

0. 00 
0. 

0.000 
2 

716. 17 
586. 

0.040 
0 

• *SECNO 7001.000 

HV 
AROB 
XNR 
!CONT 

1. 45 
65. 

0.035 
0 

KL 
VOL 
WTN 
CDRAR 

0.22 
189. 

0.000 
0.00 

1 TARGET= 

i. 45 
63. 

0.035 
0 

0.2i 
190. 

0.000 
0.00 

1 TARGET= 

1. 78 
0. 

0.000 
0 

0.26 
191. 

0.000 
0.00 

3370 NORMAL BR!OGE,NRD= 10 MIN ELTRO= 7!7.00 MAX ELLC= 7!8.50 

• 
• 
• 
• 
• 
• 
• 
• 

3470 ENCROACHMENT STATIONS= 100.0 
DOWNSTREAM FACE OF M-19 BRIDGE 

7001.00 9. 59 714.39 0.00 
6280. 0. 6280. 0. 
0.30 0.00 10.75 0.00 

0.003627 1. 1. 1. 

170.0 TYPE= 1 TARGET= 

0.00 716. 18 1. 79 0.00 
0. 584. o. 191. 

0.000 0.030 0.000 0.000 
0 0 0 -2.47 

OLOSS 
TWA 
ELMIN 
TOPWID 

0.00 
3B. 

704.60 
97.99 

96.000 

0.00 
38. 

704.80 
94.54 

70.000 

0. 17 
38. 

704.80 
70.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

707. 10 
706. 10 
88.47 

186.46 

707.30 
706.30 
88.46 

183.00 

707.30 
100000.00 

100.00 
170.00 

70.000 

0.00 707.30 
3B. 100000.00 

704.80 100.00 
70.00 170.00 
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28 AUG 86 

SECNO 
G 
TIME 
SLOPE 

7:46:44 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

• il•SECNO 7036. 000 

CRJWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

3370 NORMAL BRIDGE,NRD= lO MIN ELTRD= 717.00 MAX ELLC= 718. 50 • 
• 
• 
• 
• 
• 
• 

3470 ENCROACHMENT STAT!ONSc 
UPSTREAM FACE OF M-19 

7036.00 9.80 714.60 
6280. 0. 6280. 
0.30 0.00 10. 50 

0. 003368 35. 35. 

*SECNO 7037.000 

100.0 
BRIDGE 

0.00 
0. 

0.00 
35. 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION UPSTREAM 

100.0 
OF M-19 
0.00 7037.00 ~-84 724. 64 

6280. 0. 6280. 
0.30 0.00 10. 41 

0. 005823 1. 1. 

CCHV= 0.300 CEHV=- 0. 500 

0. 
0.00 

1. 

170.0 

0.00 
0. 

0.000 
2 

170.0 
BRIDGE 

0.00 
0. 

0.000 
2 

• *SECNO 7047.000 

• 
• 
• 
• 
• 
• 
• 
• 
• 

-• 

3470 ENCROACHM:ENT S1"Al"l!Oi\!S= 
7047.00 10.50 715.30 

6280. 121. 5876. 
0.30 2.43 9. 04 

0.003045 10. 10. 

<:·SECNO 7 ! 37. 000 
CROSS SECTION AT M-19 

7137.00 10.55 7!5.63 
6280. 122. 5814. 
0.30 2.29 8.90 

0 002923 90. 90. 

CCHV= 0. 100 CEHV= 0.300 

90.0 
0.00 
283. 
4.33 

10. 

BRIDGE 
0.00 
343. 
4.09 

90. 

180.0 
0.00 

50. 
0.080 

3 

REPEATED 
0.00 

53. 
0.080 

2 

TYPE= 

716.31 
598. 

0.030 
0 

TYPE= 

716.32 
604. 

0.040 
0 

TYPE= 
716. 50 

650. 
0.040 

0 

716.79 
654. 

0.040 
0 

1 TARGET= 

1. 71 
0. 

0.000 
0 

0. 12 
191. 

0.000 
-2.62 

1 TARGET= 

1. 68 
o. 

0.000 
0 

0.00 
191. 

0.000 
0.00 

1 TARGET=> 
1. 20 0. 04 

65. 191. 
0.050 0.000 

0 0. 00 

i. i5 
84. 

0.050 
0 

0. 27 
193. 

0.000 
0.00 

OLOSS 
TWA 
ELMIN 
TOPWID 

BAtiK ELEV 
LEFT/RIGHT 

SSTA 
ENDBT 

70.000 

0.01 
39. 

704.80 
70.00 

70,000 

0.00 
39. 

704.80 
70.00 

90.000 
0. 14 

39. 
704.80 
90.00 

0. Oi 
39. 

705.08 
101. 94 

707.30 
100000.00 

100.00 
170.00 

707.30 
100000.00 

100.00 
170.00 

707.30 
706.30 
90.00 

180.00 

707. 58 
706. 58 
86.72 

188.66 
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• 28 AUG 86 7:46:44 PAGE 14 • ... Or' r> P>.1r,, ..,.,...,.,,-r,1 .r-i,,,..,,_, _...,-, ._. I ~.-. I ,,.......,1 II EG HV ... OLOSS ....... • 1t1 _, -·· -- wc\Jr~u uc.r- 1 n \.,IW::J.t:.L. l...nlWt:I w=:n::L.V\ ML. J:lfl'INr\ t:LC.V • G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST • 

• *SECNO 75:17. 000 • CROSS SECTION AT M-19 BRIDGE REPEATED 
7517.00 10. 57 716.75 0.00 0.00 717.90 1. 15 1. 11 0.00 708.68 • 6280. 123. 5814. 344. 54. 654. 84. 200. 40. 707.68 • 0. 3! " ""' "' t=>C, 

,, r\C, n nc:1n. r. nAn r. ni:;r. r. nnn. 71"\J. ti:I 86.70 ,r;;;.. -.r ...... ....,..., -. . ..,....., ...... ""''-'"" ..., . ...,.,...., ...... ...,1,1..., ...,, .......... ..., , ...,.....,, ..... 
0. 002910 380. 380. 380. 2 0 0 0.00 101.98 188.69 

• • 
*SECNO 7997.000 • CR• RS AFCTT • N AT M-19 BRIDGE Rl=iPl=ATl='n • -7997.00 10. 58 718. 1-'l 0.00 0.00 719. 29 . 1. 14 1. 39 0.00 710.06 

6280. 123. 5813. 344. 54. 656. 85. 209. 41 . 709.06 • 0.33 2. 28 8.86 4.07 0.080 0.040 0.050 0.000 707.56 86.67 • 0.002889 480. 480. 480. 0 0 0 0.00 102.06 188.73 

• • *SECNO 8-'l77.000 
c~oss SECTICN AT M-19 B::!IDGE REPEAT;D • 8477.00 10. 59 719. 53 0.00 0.00 720.67 !. 14 i. 38 0.00 711. 44 • 6280. 123. 5812. 345. 54. 657. 85. 217. 42. 710.44 

0.35 2.28 8.85 4.07 0.080 0.040 0.050 0.000 708.94 86.66 

• 0.002878 480. 480. 480. 0 0 0 0.00 102.09 188.75 • 
• *BIECNO 8960.000 • CROSS SECTION DOWNSTREAM OF PRIVATELY OWNED BRIDGE 

8960.00 10.87 721. 17 0.00 0.00 722.08 0.91 i. 38 0.02 711.B0 • 6260. 1975. ;;201. 105. 806. 457. 48. 229. 44. 713.70 • 0. 37 2. 45 9.20 2. 17 0.080 0.040 0.080 0.000 710.30 22.97 
0.002842 483. 483. 483. 2 0 0 0.00 316.98 339.95 

• • 
*SECNO 8961. 000 

• DOHNSTREAM FACE OF PRIVATELY O~JNED BRIDGE <PERCHED BRIDGE) • 8961. 00 10. 87 721. 17 0.00 0.00 722.0B 0.91 0.00 0.00 711. BO 
6280. i974. 420i. i05. B06. 457. 48 . 229. 44. 7i3.70 

• 0.37 2. 45 9.20 2. 17 0.0B0 0.040 0.080 0.000 710.30 22.98 • 0.002843 i. 1. 1. 0 0 0 0.00 316.97 339.95 

• • 
• • 
- -• • 
• • 
• • 
• • 
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28 AUG 86 7:46:44 

SECNO 
G 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

SPECIAL BRIDGE 

5070,VARIABLE ELCHU 
SB XK XKOR 

CWSEL 
QCH 
VCH 
XLCH 

CRIWS 
GROB 
VROB 
XLOBR 

OR ELCHD ON CARD SB 

WSEU'. 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

NOT SPECIFIED 
COFG ROLEN BWC 

HV 
AROB 
XNR 
ICONT 

BWP 

HL 
VOL 
WTN 
CORAR 

BAREA 
0.00 1. 64 3.00 0.00 42.00 0.00 460.00 

--~l',A,_1- ---- --1'\. 'M"QC.\..,I\IU 0'7, :I:!". V\.JV 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 GWEIR GlPR BAREA TRAPEZOID 
AREA 

725.92 722.08 0.00 2067. 4242. 460. 458. 

UPSTREAM FACE OF PRIVATELY OWNED BRIDGE (PERCHED BRIDGE) 
8972.00 12. 61 722.91 0.00 0.00 723.34 0.43 1.26 

6280. 2510. 3607. 163. 1265. 535. 113. 230. 
0. 37 1. 98 6.74 1.44 0.080 0.040 0.080 0.000 

0.001237 11. 11. 11. 2 0 2 0.00 

CCHV= 0. 100 CEHV= 0.300 
<>SECNO 8973.000 

CROSS SECTION UPSTREAM OF PRIVATELY OWNED BRIDGE 
8973.00 12. 61 722.91 0.00 0.00 723.34 0.43 0.00 

6280. 2510. 3608. 162. 1265. 535. i13. 230 . 
0.37 1. 98 6.75 1. 44 0.080 0.040 0.080 0.000 

0.001238 1. 1. 1. 0 0 0 0.00 

*BECNO 9200.000 
----- ----- -·. CK• t:il:l t:il::.CT l ON AT Uf't:i1 Hl:.Al'l co;•l!-'Uf,CATt:: L lrlJ T 

9200.00 12.92 723.22 0.00 0.00 723.60 0.38 0.26 
6280. 2585. 3518. 177. 1350. 549. 129. 240. 
0.38 1. 91 6.41 1. 37 0.080 0.040 0.080 0.000 

0.001079 227. 227. 227. 2 0 0 0.00 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

ss 
0.00 

ELCHU 
710.30 

ELLC ELTRD 

721.20 721.40 

0.00 71 i. 60 
44. 713.70 

710.30 12.54 
364.51 377.06 

0.00 711. 80 
44. 713.70 

710.30 12.56 
364.48 377.04 

0.00 711.80 
46. 713. 70 

710.30 10.66 
369.81 380.47 

ELCHD 
710.30 
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28 AUG 86 7:46:44 

************************************************** 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 

********iE'iE'****************************i::·*********** 

T! MEMPHIS, MI - FIS 
T2 100-YEAR FLOOD - ENCROACHED RUN 
T3 BELLE RIVER 

.Jl !CHECK JNQ NINV !DIR STRT 

0. 3. 0. 0. 0.000000 

.J2 NPROF IPLOT PRFVS XSECV XSECH 

15.000 0.000 -1. 000 0.000 0.000 

METRIC HVINS Q 

0.00 0.0 0. 

FN ALLDC IBW 

0.000 0.000 0.000 

THIS RUN EXECUTED 28 AUG 86 

WSEL FQ 

695. 730 0.000 

CHNIM ITRACE 

0.000 0.000 

PAGE 16 

7:46:51 

• ,. 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
e 

• 

28 AUG 86 

SECNO 
Q 
TIME 
SLOPE 

7:46:44 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
!DC 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

• *PROF 2 

• 
• 
• 
e 

• 
• 
• 
• 
• 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 0.000 
2800 NAT 01= 1392. 73 WSEL= 695.63 ENC Gl= 1392.73 WSEL= 
NAT Qi= 1418. RATIOS LOB,CH,ROB= 0.0725 0.8581 0.0694 WSEL= 

695. 73 RATIO= 0.0000 
695.73 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION MOVED TO 

232.7 329.3 TVPE= 4 TARGET= 0.018 
DOWNSTREAM CORPORATE LIMITS 

0.00 11.63 695. 73 0.00 695.63 696. 62 0.89 0.00 0.00 685.60 
6280. 417. 5470. 393. 117. 683. 113. 0. 0. 685.30 
0.00 3. 58 8.01 3.49 0.060 0.040 0.060 0.000 684. 10 232.75 

0.002024 I'\ v. n v. n v, 0 0 0 n "" OL .,,,, 
"'"'° C,7 -· -- #-• ...,_ _,__, __ # 

*SECNO 1808.000 
2800 N~T 01= 1407. 50 WSEL= 699.28 ENC Gt= 1407. 50 WSEL= 
NAT 01= 1430. RATIOB L• R,r.H.R• B= 0.0729 0.8;;173 0.0698 WSEL= 

699.38 RATIO= 0.0000 
699.38 

3470 ENCROACHMENT STATIONS= 232. 1 329.9 TVPE= 4 TARGET= 0.016 
1809.00 11. 67 699.37 0.00 699.28 700.25 0.88 

6280. 424. 5454. 402. 119. 686. 116. 
0.07 3. 55 7. 95 3.47 0.060 0.040 0.060 

0.001987 1808. 1808. 1808. 2 0 0 

*SECl\!O 1873.000 
2800 NAT Ql= 1375.73 WSEL= 699.38 ENC 01= 1375. 73 WSEL= 
NAT 01= 1418. RATIOS LOB,CH,ROl3= 0.0725 0.8581 0.0694 WSEL= 

3.63 0.00 689.20 
38. 4. 688.90 

0.000 687.70 232. 15 
0.00 97. 70 329.85 

699.48 RATIO= 0.0000 
699.48 

• 3470 ENCROACHMENT STATIONS= 235.6 326. 7 TYPE= 4 TARGET0 0.030 

• 
• 
• 
• 
• 
• 
• 

1873.00 11.61 699.46 
6280. 375. 5556. 
0.07 

0.002099 
3.6i 

65. 
8. i"1 

65. 

CCHV= 0.300 CEHV= 0.500 
*SECNO 1938.000 

0.00 
349. 
3.49 

65. 

699.38 700.40 0.93 
104. 682. 100. 

0.060 0.040 0.060 
2 0 0 

2800 NAT 01= 969.27 WSEL= 699.33 ENC Q1= 1177.33 WSEL= 
NAT 01= 1367. RATIOS LDB,CH,ROB= 0.0707 0.8612 0.0681 WSEL= 

0. 13 0.02 689.35 
39. 4. 689.05 

0.000 687.85 235.60 
0.00 91. 09 326.68 

699.43 RATIO= -0.2147 
699.43 

3470 ENCROACHMENT STATIONS= 249.0 314.0 TYPE= 4 TARGET= 0. 139 
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28 AUG 86 7:46:44 

CROSS SECTION DOWNSTREAM 
1938.00 11. 43 

6280. 0. 
0.07 0.00 

0.004069 65. 

CCHV= 0. 100 CEHV= 
-1:.SECNO 1939.000 

699.43 
6280. 

9. 37 
65. 

0.300 

OF BORDMAN RD BRIDGE 
0.00 699.33 700.80 1. 36 0. 18 

0. 0. 671. 0. 41. 
0. 00 0.000 0.040 0.000 0.000 

65. 2 0 0 0.00 

3370 NORMAL BR!DGE,NRD= 25 MIN ELTRD= 708.30 MAX ELLC= 705.80 

3470 ENCROACHMENT STATIONS= 249.0 314.0 TYPE= 1 TARGET= 
DOWNSTREAM FACE OF BORDMAN RD BRIDGE 

1939.00 11. 44 699. 44 0. 00 699. 33 700.80 1. 36 0.00 
6280. 0. 6280. 0. 0. 671. 0. 41. 
0.07 0.00 9.36 0.00 0.000 0.030 0.000 0.000 

0.002287 1. 1. 1. 0 0 0 0.00 

0.21 689. 50 
4. 689.20 

688.00 249.00 
65.00 314.00 

65.000 

0.00 689. 50 
4. 100000.00 

6B8.00 249.00 
65.00 314.00 

• *SECNO 1972.000 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

3370 NOR;s.AL BRIDG'E, NRD= 25 !':IN E'-TRD= 7C8. 30 KA)( f.L.LC= 705. 80 

3470 ENCROACHMENT STATIONS= 249.0 314.0 TYPE= 1 TARGET= 65.000 
UPSTREAM FACE OF BORDMAN RD BRIDGE 

1972.00 11. 54 699. 54 0.00 699.44 700.88 1. 33 
6280. 0. 6280. 0. 0. 678. 0. 

0.07 0.00 9.27 0.00 0.000 0.030 0.000 
0. 002218 33. 33. 33. 0 0 0 

*BECNO 1973. 000 
2800 NAT 01= 985.7i WSEL= 699.44 ENC Q1= 1199. 58 WSEL= 
NAT G1= 1368. RATIOS LOB,CH,ROB= 0.0628 0.8771 0.0602 WSEL= 

0.07 0.00 689. 50 
41. 4. 100000.00 

0.000 688.00 249.00 
0.00 65.00 314.00 

699.54 RATIO= -0.2170 
699. 54 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION UPSTREAM 

1973.00 li. 55 699. 55 

249.0 314.0 TYPE= 4 TARGET= 0. 123 

6280. 0. 6280. 
0.07 0.00 9.27 

0. 003941 1. 1. 

*SECN• 2007.000 

OF BORDMAN RD BRIDGE 
0.00 699.44 700.88 

0 0. 678. 
0.00 0.000 0.040 

1. 0 0 

1. 33 
0. 

0.000 
0 

2B00 NAT Gl= 1426.61 WSEL= 700.08 ENC Q1= 1426.61 WBEL= 

0.00 
41. 

0.000 
0.00 

0.00 
4. 

688.00 
65.00 

689. 50 
689.20 

249.00 
314.00 

NAT Gl= 1450. RATIOS LOB,CH,ROB= 0.0652 0.8721 0.0627 WSEL= 
700. 1B RATIO= 0.0000 

700. 18 
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28 AUG 86 7:46:44 

SF.CNO 
G 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

3470 ENCROACHMEN, STATIONS= 
2007,00 11.83 700. 13 

6280. 373. 5553. 
0.07 

0.001958 
"> "" ..... ....,..., 

34. 

CCHV= 0. 300 CEHV= 

., 0'7 , . ", 
34. 

0. 500 

CRIWS 
GROB 
VROB 
XLOBR 

232.2 
0.00 
355. 
,., co 
~. ·,u 

34. 

WSELK 
ALOB 
XNL 
ITRIAL 

330.0 
700.08 

122. 
r. r\'71'\. 
\J,\.IIV 

2 

EG 
ACH 
XNCH 
IDC 

TYPE= 
701. 02 

696. 
0.040 

0 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

4 TARGET= 
0.99 0.09 
119. 42. 

0.070 
0 

0.000 
0. 00 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

0,016 
0.04 

'l•. 
688.30 
97.85 

689.80 
689. 50 

232. 15 
330.00 

9 *SECNO 2072.000 

• 
• 
• 
• 
• 
• 
•• 
• 
• 
• 
• 
• 
• 
• 
• 

3470 ENCROACHMENT STATIONS= 
FIELD MEASURED CROSS 

2072.00 12. 15 700.85 
6280. 575. 5328. 
0.08 1.84 5.48 

0. 001056 65. 65, 

*SECNO 2172.000 

107.0 327.0 TYPE= 1 TARGET= 220.000 
SECTION MOVED TO 100' UPSTREAM OF BORDMAN RD BRIDGE 

0.00 700.79 701.25 0.40 0.09 0. 15 
377. 312. 972. 214. 44. 5. 
1.76 0.070 0.040 0.070 0.000 688.70 
65. 2 0 0 0. 00 220. 00 

696.20 
692.80 

107.00 
327.00 

2800 NAT G1= 2416.03 WSEL= 701.08 ENC G1= 2416.03 WSEL= 
NAT Gt= 2477. RATIOS LOB,CH,ROB= 0.2051 0.6993 0.0956 WSEL= 

701. 18 RATIO= 0.0000 
701. 18 

3470 ENCROACHMENT STATIONS= 
FIELD MEASURED CROSS 

2172. 00 12. 45 701, 15 
6280. 1237. 4510. 
0.09 1. 55 4.50 

0.000685 100. 100. 

CCHV= 0. 100 CEHV= 0. 300 
*SECNO 2591.000 

266.6 
SECTION 

0.00 
!J33 . 
i. 34 
1.00. 

644.4 

701. 08 
797. 

0.070 
2 

TYPE= 

701. 39 
1001. 
0.040 

0 

4 TARGET= 

0.24 
397. 

0.070 
0 

0.08 
48. 

0.000 
0.00 

0.025 

0.05 
5. 

688.70 
377.72 

696.20 
692.80 

266.63 
644.35 

2800 NAT G1= 2050. 51 WSEL= 701.36 ENC Gl= 2050. Si WSEL= 701.46 RATIO= 0.0000 
701. 46 NAT IH= 2103. RAT!OS LOB, CH, ROB= 0. !863 0. 7352 0. 0786 WSEL=> 

3470 ENCROACHMENT STATIONS= 270.9 626. 1 TYPE= 4 TARGET= 0.025 
CROSS SECTION R~PEATED U?ST~EAi"I 

2591. 00 1 i. 78 701. 43 0.00 701. 36 701. 75 0.31 0. 34 0.02 697, 15 
6280 . 1114. 4745. 421. 670. 935. 287. 67. 9. 693.75 

0. 11 i. 66 5.07 i. 47 0.070 0.040 0.070 0.000 669.65 270.94 
0.000952 419. 419. 419. 2 0 0 0.00 355. 11 626.05 
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28 AUG 86 7:46:44 

SECNO DEPTH CWSEL CRIWS, 
G GLOB GCH GROB 
TIME VLOB VCH VROB 
SLOPE XL0!3L XLCH XLOBR 

-r•SECNO 3010. 000 

WSELK EG 
ALOB ACH 
XNL XNCH 
lTRIAL IDC 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

2800 NAT G1= 1771. 52 WSEL= 701.76 ENC Qi= 1771.52 WSEL= 701.96 ~ATIO= 0.0000 
701. B6 NAT Gi= 1820. RATIOS LOB,CH,ROB= 0, 1679 0.7682 0.0639 WSEL= 

3470 ENCROACHMENT STATIONS= 276.4 605.6 TYPEc 4 TARGET= 0.027 
CROSS SECTION REPEATED UPSTREAM 

3010.00 11. 23 701.83 0.00 701. 76 702.23 0.40 0.46 0.03 698. 10 
6280. 991. 4966. 323. 564. 881. 202. 84. 12. 694. 70 

0. 14 1. 76 5.64 1. 60 0.070 0.040 0.070 0.000 690.60 276.36 
0.001275 419. 419. 419. 2 0 0 0.00 329.22 605.59 

*SECNO 3429.000 
2800 ~AT G1= 2000.42 WSEL= 702.34 ENC 01= 2000.42 WSEL= 
NAT 01= 2058. RATIOS LOB,Cl-l,ROB= 0.0857 0.6406 0.2737 WSEL= 

702.44 RATIO= 0.0000 
702.44 

3470 ENCROACHMENT STATIONS== 
CROSS S£CTXON A !'iOVED 

3429.00 10.88 702.43 
6280. 461. 4127. 
n 17 1.71 5. 10 

0.000985 419. 4!9. 

*SECNO 3950.000 

3470 El\lCROACHi'iEillT STATIONS= 
CROSS SECTION A 

3850. 00 10.31 702.B1 
6280. 565. 4875. 

0. 19 2.03 6,42 
0.001701 42:i. 42!. 

*SECNO 4237.000 

48. 2 551. 9 
DOWi\lST:'<EAM 

0.00 702.34 
1692. 270. 
1.53 0.070 
419. 2 

29.8 43B.O 

0.00 702.71 
B40. 278. 
1. 65 0.070 
421. 2 

CROSS SECTION A REPEATED UPSTREAM 
4237. 00 9.3B 703.42 0.00 703.36 

6280. 466. 5434. 380. 201. 
0.20 2.32 8.01 2. 53 0.070 

0.003076 387. 387. 387. 2 

TYPE= 

702.71 
809. 

0.040 
0 

TVPEc 

703.31 
759. 

0.040 
0 

704.29 
67El. 

0.040 
0 

4 TARGET= 

0.28 
1107. 
0.070 

0 

0.47 
103. 

0.000 
0.00 

1 TARGET=> 

0.51 0. 53 
511. 121. 

0. 070 0.000 
0 0.00 

O.B7 0.87 
150. 132. 

0.070 0.000 
0 0.00 

0.028 

0.01 
16. 

691. 55 
503.72 

408.250 

0.07 
21. 

692.50 
40B.25 

0. 11 
24. 

694.04 
313.32 

693. 95 
696.45 
48. 17 

551. 89 

694.90 
697.40 
29.75 

43B.00 

696.44 
698.94 
32.03 

345.35 
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28 AUG 86 7:46:44 

r,,,-.,.. ... ,.. DEPTH CWSEL CiHWs WsELK EG HV HL OLOSS BANK ELEV i:Jt:.\.rl'IU 

Q OLOB OCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTI\J ELMIN 98TA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 4625.000 
2800 NAT 01= 1024.29 WSEL= 704.57 ENC 01= 1024.29 WSEL= 
NAT Q1= 1051. RATIOS LOB,CH,ROB= 0.0670 0.8765 0.0564 WBEL= 

704.67 RATIO= 0.0000 
704.67 

cc. .... 
..J .,,J. c:. ~2b.O TYPEa 

CROSS SECTION A REPEATED UPSTREAM 
4625.00 9. 00 704. 58 0.00 704. 57 705.66 

6280. 337. 5652. 291. 134. 645. 
0.22 2. 52 8. 76 3.09 0.070 0.040 

0.003929 388. 388. 200. 2 0 

*SECNO 5012.000 

4 

1. OB 
94. 

0.070 
0 

2800 NAT 01= 1002.30 WSEL= 706.04 ENC 01= 1002.30 WSEL= 
NAT Q1= !OJO. RATIOS IDR.r.~.RDB= 0.0650 0.8796 0.0553 WSEL~ 

0.026 

1. 31 0.06 697.98 
140. 26. 700.48 

0.000 695. 58 55. 18 
0.00 170.79 225.97 

706. 14 RATIO= 0.0000 
706. !4 

3470 ENCROACHMENT STATIONS= 5b.8 225.3 TYPE= 

706.04 707.20 

4 TARGET= 0.027 

0.00 
27. 

697. 12 
168.47 

CROSS SECTION A l,E?Efl:TED 
50!2.00 8.98 706. iO 0.00 

6280. 328. 5664. 287, 
0.23 2. 54 8.80 3. 13 

0. 003979 387. 387. 387. 

*SECNO 5400.000 

129. 644. 
0.070 0.040 

2 0 

1. 10 
92. 

0.070 
0 

2800 NAT 01= 990.07 WSEL= 707.53 ENC 01= 990.07 WSEL= 
NAT G1= 1017. RATIOS LOB,CH,ROB= 0.0639 0.8814 0.0547 WSEL= 

1. 53 
148. 

0.000 
0.00 

699. 52 
702.02 
56.84 

225.32 

707.b3 RATIO= 0.0000 
707.63 

3470 ENCROACHMENT STATIONS= 57.5 225. 1 TYPE= 

708.72 
642. 

0.040 
0 

4 TARGET= 0.027 
CROSS SECTION A REPEATED UPSTREAM 

5400.00 8. 96 707.62 0.00 707.53 
6280. 323. 5671. 286. 127. 
0.24 2. 55 8.84 3. 16 0.070 

0. OOLJ029 388. 388. 230. 2 

*SECNO 5787.000 

1. 11 
90. 

0.070 
0 

2800 NAT G1= 984.50 WSEL= 709.05 ENC G1= 984. 50 WSEL= 
NAT G1= 1012. RATIOS LOB,CH,ROB= 0.0633 0.8823 0.0544 WSEL= 

1. 52 
155. 

0.000 
0.00 

0.00 
28. 

698.66 
167.b2 

701.06 
703. 56 
57.47 

225. 10 

709. 15 RATIO= 0.0000 
709. 15 

~470 ENCROACHMENi STATIONS= 57.B 225.0 TYPE= 4 TARGET= 0.027 
CROSS SECTION A REPEATED 

5787.00 8. 94 709. 14 0.00 
6280. 321. 5695. 264. 
0.26 2. 56 8.89 2.94 

0.004088 

709.05 
125. 

0.070 
2 

710.27 
640. 

0.040 
0 

1. 12 
90. 

0.070 
0 

1. 54 0.00 702.60 
163. 30. 705. 10 

0.000 700.20 57.78 
0.00 167.21 224.99 
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28 AUG 86 7:46:44 

SECNO DEPTH CWSEL CRXWS 
G QLOB GCH GROB 
TIME VLOB VCH VRDB 
SLOPE XLOBL XLCH XLOBR 

<>SECNO 6175.000 

WSELK EG 
ALOB ACH 
XNL XNCH 
ITR!AL IDC 

HV 
ARDB 
XNR 
ICOI\IT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

2800 i\AT Q1= 993. 82 WSEL=- 710. 68 ENC G1=> 993. 82 WSEL= 710.73 RATIO= 0.0000 
710. 73 NAT 01= 1023. RATIOS LDB,CH,RDB= 0.0644 0.8B06 0.0550 WSEL= 

3470 ENCROACHMENY STATIONS= 58.3 224.7 
CROSS SECTION A REPEATED UPSTREAM 

6175.00 8.99 710.73 0.00 710.63 
6280. 324. 5692. 264. 127. 
0.27 2. 56 8.84 2.93 0.070 

0. 004007 388. 388. 388. 2 

*SECNO 6368.000 

TYPE= 

711. 84 
644. 

0.040 
0 

4 TARGET= 

1. 11 
90. 

0.070 
0 

1. 57 
170. 

0.000 
0.00 

0.028 

0.00 
31. 

701. 74 
166.38 

704. 14 
706.64 
58. 33 

224.72 

2800 NAT Q1= 975.56 WSEL= 711.38 ENC Gl= 975. 56 WSEL= 
NAT 01= 1017. RATIOS LOB,CH,ROB= 0.0638 0.8815 0.0547 WSEL= 

711.48 RATIO= 0.0000 
711. 48 

3470 ENCROACHMENT STATIONS~ 
6368. 00 8.97 71,,. 48 

6280. 285. 5767. 
0.27 2.67 8.97 

0.004!36 193. 193. 

CCHY= 0.500 CEHV= 1.000 
*SECNO 6468. 000 

b8.0 220.8 
0.00 71! .. 38 
228. 107. 
2.96 0.070 
193. 0 

TYPE"' 4 TARGET= 0. 041 
712.64 1. 16 0. 79 0.01 704.91 

643. 77. :i74. 32. 707.41 
0.040 0.070 0.000 702. 51 68.00 

0 0 0.00 152.84 220.83 

2800 NAT 01= 945.20 WSEL= 711.81 ENC G1= 945.20 WSEL= 711.91 RATIO= 0.0000 
711.91 NAT 01= 1013. RAT!OS LOB,CH,ROB= 0.0~96 0.8504 0.0999 WSEL= 

3470 ENCROACHMENT STATIONS= 
6468.00 8.BO 711. 91 

6280. 124. 5707. 
0.28 3.45 9.09 

0.004389 100. 100. 

*SECNO 6562.000 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION AT M-19 

6562.00 9. 11 712. 36 
6280. 93. 5Bb4. 
0.28 2.80 10.62 

0.005215 94. 94. 

106.4 221.6 
0.00 711. 81 
.ll49. 3b. 
5.93 0.080 
100. 2 

92. 0 178. 0 
BRIDGE REPEATED 

0.00 712.26 
323. 33. 
7. 17 0.080 

94. 2 

TYPE= 
713. 12 

628 . 
0.040 

0 

TYPE= 

714.03 
552. 

0.040 
0 

4 TARGET= 
1. 21 0.43 
76. 176. 

0.035 0.000 
0 0.00 

1 TARGET= 

i. 613 0.45 
.ll5. 177 . 

0.035 0.000 
0 0.00 

0.067 
0.05 705. 51 

32. 708.01 
703. 11 106.40 
115. 19 221. 59 

8b.OOO 

0.47 705.75 
33. 704.75 

703.25 92.00 
86.00 178.00 
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28 AUG 86 

SECND 
Q 
TIME 
SLOPE 

7:46:44 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

CCI-.\/= 0. 100 CEHV= 0. 300 
<:·SECNO 6850. 000 

CRIWS 
GROB 
VROB 
XLOBR 

WSEUI. 
ALDB 
XNL 
!TRIAL 

EG ' 
ACH 
XNCH 
IDC 

HV 
ARDB 
XNR 
ICDNT 

HL 
VOL 
WTN 
CORAR 

•LOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

2800 NAT Q1= 952. 04 i,,JSEL= 713. 85 ENC Q1= 952. 04 WSEL= 713.95 RATIO= 0.0000 
713.95 NAT 01= 972. RATIOS LOB,CH,ROB= 0.0163 0.9155 0.068! WSEL= 

3470 ENCROACHMENT STATIONS= 97.6 179.6 TYPE"' 4 TARGET= ,0. 021 
CROSS SECTION AT M-19 BRIDGE REPEATED 

6850.00 9. 50 713.90 0.00 713.B5 715.43 1. 54 1. 39 0.01 l 706. 90 
6280. 27. 5875. 378. 15. 580. 54. 182. 33. 705.90 
0.29 1. 83 !O. 14 6.98 0.080 0.040 · 0. 035 0.000 704. 40 97.63 

0.004456 288. 288. 288. 2 ·O 0 0.00 82.01 179.64 

*SECNO 6900.000 
2800 NAT CH= 960. 18 WSEL= 714. 09 ENC Gl1= 960. 18 WSEL= 
NAT 01= 979. RATIOS LOB,CH,ROB= 0.0164 0.9152 0.0684 WSEL= 

7!4. 19 RATIO= 0.0000 
714. 19 

3470 ENCRDACHMEl\:T STAT,DNS= 
CROSS SECTION AT M-19 

6900.00 9. 54 714. 14 
62B0. 33. 5861. 
0.29 1.93 10.05 

0. 004350 50. 50. 

*SECNO 6950.000 

97.3 179.9 
BRIDGE REPEATED 

0.00 714.09 
386. 17. 
6.94 0.0B0 

50. 2 

715.66 
5B3. 

0.040 
0 

4 TARGET= 

!. 51 
56. 

0.035 
0 

0.22 
182. 

0.000 
0.00 

0.019 

0.00 
33. 

704.60 
82.66 

707. 10 
706. 10 
97.26 

179.91 

2800 NAT GJ.= 962. 34· t~SEL= 71.:J. 30 ENC Q1= 962. 34 WS::'.L= 714.40 RATIO= 0.0000 
714.40 NAT 01= 982. RATIOS LOB,CH,ROB= 0.0165 0.9i50 0.0685 WSEL= 

3470 ENCROACHMENT STAT!ONS= 97.4 179.8 TYPE= 
CROSS SECTION 50' DOWNSTREAM OF M-19 BRIDGE 

6950.00 9 56 714. 36 0.00 714.30 715.87 
62B0. 31. 5865. 384. 16. 584. 
0.29 1. 89 10.05 6.93 0.080 0.040 

0. 004336 50. 50. 50. 0 0 

CCHV= 0. 100 CEHV= 
*SECND 7000. 000 

0.500 

3470 ENCROACHMENT STATIONS= 100.0 
CROSS SECTION DOWN STREAM OF 

7000.00 9.71 714. 51 0.00 
62B0. 0. 62B0. 0. 

0. 29 0.00 10. 57 ' 0.00 
0. 006102 50. 50. 50. 

170.0 TYPE= 
M-19 BRIDGE 

7a4.39 716.24 
0, 594. 

0.000 0.040 
2 0 

~ 

4 TARGET= 

1. 51 0.22 
55, 183. 

0.035 0.000 
0 0.00 

' J 

! TARGET= 

1. 73 0.26 
0. 184. 

0.000 0.000 
0 0.00 

0.020 

0.00 707.30 
33. 706.30 

704.80 97.38 
82.46 179.84 

70.000 

0. 11 707.30 
33. 100000.00 

704.80 100.00 
70~ 00 170.00 
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28 AUG 86 7:46:44 

SECNO 
G 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

CCHV= 0. 100 CEHV= 
*S.ECNO 7001. 000 

CWSEL 
GCH 
VCH 
XLCH 

0, 300 

CRIWS 
G!R03 
VROB 
XLDBR 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 

,;: XNCH 
IDC 

HV 
AROB 
XNR 
iCONT 

\ 

HL 
VOL 
WTN 
CORAR 

3370 NORl"lAL BRIDGE, NRD= !O MIN ELTRD= 717. 00 MAX ELLC= 718. 50 

3470 ENCROACHMENT STATIONS= 100.0 170.0 TYPE= 
DOWNSTREAM FACE OF M-19 BRIDGE 

70b1.00 9.70 714. 50 o.oo 714.39 716.25 
6280. 
0.29 

0.003477 

\ 0. 
0.00 

1. 

*SECNO 7036.000 

6280. 
10.61 

1. 

0. 
0.00 

1. 

0. 
0.000 

0 

592. 
0.030 

0 

1 TARGET= 

1. 75- . 
0. 

0.000 
0 

0.00 
184. 

0.000 
-2. 55 

3370 NORMAL BRIDGE,NRD= 10 MIN ELTRD=> 717.00 MAX ELLC= 718. 50 

3470 EI\ICROACHMENT STATIONS= 
UPSTREAM FACE OF M-19 

7036.00 9.90 714, 70 
6280. 0. I 6280. 
0.29 0.00 10.37 

0. 003250 35. 35. 

<:·BECND 7037. 000 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION UPSTREAM 

7037.00 9. 94 714.74 
6280. 0. 62B0. 

0.29 0.00 10.29 
0. 005620 1. 1. 

CCHV= 0.300 CEHV= 
-r.•SECND 7047. 000 

0. 500 

3470 ENCROACHMENT STATIONS= 
7047.00 10. 58 715. 38 

6280. 121. 5875 . 
0.29 2.41 8.97 

0. 002962 10. 10. 

l.00.0 
BRIDGE 

0.00 
0. 

0.00 
35. 

100.0 
OF M-19 
0.00 

0. 
0,00 

1. 

-- -"'1'V, V 

0, 00 
2B4. 
4.29 

10. 

170.0 

714.60 
0. 

0.000 
2 

170,0 
BRIDGE 
714.64 

0. 
0.000 

2 

!.80.0 
715. 30 

50. 
0.080 

3 

TYPE= 

716.37 
605. 

0. 0304_ 
0 

TYPE= 

716._;38 
61 i. 

0.040 
0 

, iYPE= 
716. 56 

655. 
0.040 

0 

1 TARGET= 

1. 67 
0. 

0.000 
0 

0. 12 
1B4. 

0.000 
-2.69 

i TARGET= 

L 64 
0 . 

0.000 
0 

0. 00 
184. 

0.000 
0.00 

1 iARGEi= 
1. 18 0. 04 
66. 1B4. 

0.050 0.000 
0 0.00 

OL•SS 
TWA' 
ELMlN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

70.000 

0.00 
33. 

704.80 
70.00 

70.000 

0.01 
33. 

704.80 
70.00 

70.000 

0.00 
33. 

704.80 
70.00 

90.000 
0. 14 

33. 
704.80 

90,00 

707.30 
100000.00 

100.00 
170.00 

707. 30 
100000.00 

100.00 
170,00 

707.30 
100000.00 

100.00 
170.00 

707.30 
706.30 
90.00 

180.00 
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28 AUG 86 7:46:44 

SEC!\10 DEPTH Cl.JSEL CRIWS WSELK EG HV HL OL08S BANK ELEV 
(3 GLOB GCH GROB ALOE ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL )(f\lCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICDNT CORAR TOPWID ENDST 

*SECNO 7137.000 

3470 ENCROACHMENT STATrONS= 89.0 185.0 TYPE= 1 TARGET= 96.000 
CROSS SECTION AT M-19 BRIDGE REPEATED 

7137.00 10,62 715, 70 0.00 71'5.63 71b,83 :L 13 0.26 0.01 707,58 
62B0. 124. 5806. 349. 53. 658 . 82. 186. 34. 706.58 
0.30 2.36 8.82 4.27 0.080 0.040 0.050 0.000 705.08 89.00 - ----- .. - 90. 90. 90. 2 0 0 0.00 96.00 1Ei5. 00 V~ VUi::!t:S£t,; 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 7517.000 

3470 ENCROACHMENT STATIONS= 86.7 18B.O TYPE= 1 TARGET= 101. 300 
CROSS SECTION AT M-19 BRIDGE REPEATED 

7517.00 10.60 716. 78 0.00 716.75 71.7.92 1. 14 1. 09 0.00 708.68 
62B0. 123. 5807. 349. 54. 657. 85. 193. 35. 707.68 
0.31 2.28 B.134 4. 12 0.080 0.040 0.050 0.000 706. !8 86.70 

0.002867 380. 380. 380. 2 0 0 0.00 101.30 !88.00 

*SECNO 7997.000 
2800 NAT Q1= 1168.45 WSEL= 718. 14 ENC Gl= 1168.45 WSEL= 7!8.24 RATIO= 0.0000 

718.24 NAT Qi= 1190. RATIOS LOB,CH,ROB= 0.0199 0.9247 0.0554 WSEL= 

3470 ENCROACHMENT STATIONS::: 95.6 180.8 TYPE= ~ TARGET= 0.019 
CROSS SECTION AT M-19 

7997.00 10. 58 718. 14 
6280. 61. 5917. 
0.32 2.03 9.03 

0.003000 480. 480. 

*Sl::CNU 6'1/ /. 000 

BRIDGE REPEATED 
0.00 718. 14 
302. 30. 
4.36 0.080 
480. 0 

719. 35 
655. 

0.040 
0 

1. 21 
69. 

0.050 
0 

2800 NAT G1= 1170. 53 WSEL~ 719. 53 ENC Qi= !170. 53 WSEL= 
NAT Gi= 1191. RATIOS LOB,CH,ROB= 0.0199 0.9247 0.0555 WSEL= 

1. 41 
201. 

0.000 
0.00 

0.02 
36. 

707.56 
85.22 

710.06 
709.06 
95. 55 

180.77 

719.63 RATIO= 0.0000 
719.63 

3470 ENCROACHMEMT STATIONS= 
CROSS SECTION AT M-19 

95.4 180.9 TYPE= 4 TARGET= 0.018 
BRIDGE REPEATED 

8477.00 10. 65 719. 59 0.00 719.53 720.77 
6280. 63. 5912. 305. 31. 660. 
0.34 2.04 8.96 4.33 0.080 0.040 

0. 002925 480. 480. 480. 2 0 

1. 19 
70. 

0.050 
0 

1. 42 
210. 

0.000 
0.00 

0.00 
36. 

70B.94 
85.46 

711. 44 
710.44 
95.42 

180.88 
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28 AUG 86 7:46:4<• 

~,-.,-.1,.1- r1.r-r-,,-,..J I CWSEL CRJWS WSELK EG HV ... •LOSS l"I.A .. U.I r-"I r--1 I 
Wl::.Vl'IU lJC.t" IM ML. 13if"U'IJ,'\ l::.LC. V 

G GlLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL JDC ICONT CORAR TOPWID ENDST 

*SECNO 8960.000 
2000 NAT Gt= 1178.03 WSEL= 721. 17 ENC Gl= 1178.03 WSEL= 
NAT <ill"' 1208. RATIOS LOB,CH,ROil= 0.3201 0.6629 0. 0169 WSEL= 

721.27 RATIO= 0.0000 
721. 27 

3470 ENCROACHMENT STATIONS= 329.0 TYPE= 4 TARGETg; 0.024 
CROSS SECTION DOWNSTREAM OF PRIVATELY OWNED BRIDGE 

8960.00 10. 95 721. 25 0.00 721. 17 722.20 0.95 1. 40 0.02 711. 80 
6280. 1982. 4279. 19. 780. 460. 14. 221. 38. 713. 70 
0.36 2. 54 9.29 1. 36 0.080 0.040 0.080 0.000 710.30 52.66 

0.002967 483. 483. 483. 2 0 0 0.00 276.34 329.00 

*BECNO 8961. 000 
2800 NAT Q1= 1177.83 WSEL= 721. 17 ENC G1= 1177. 83 WSEL= 
NAT 01= 1208. RATIOS LOB,CH,ROB= 0.3203 0.6628 0.0170 WSEL= 

721.27 RATIO= 0.0000 
721. 27 

3470 ENCROACHMENT STATIONS= 53.2 328.8 TYPE= 4 TARGET= 
DOWi\:STREAM :=AC!::: OF PRIVATELY O~Ji\l:SD BRIDGE (PERCHED BRIDGE> 

8961.00 iO. 95 72!. 25 0.00 721. 17 722.20 0.95 
6280. 1981. 4283. !7. 778. 460. 13. 
0.36 2. 55 9.30 1.30 0.080 0.040 0.080 

0. 002875 1. 1. !. 0 0 0 

SPECIAL BRIDGE 

5070,VARIABLE ELCHU OR ELCHD ON CARD SB NOT SPECIFIED 
SB X~ XKOR COFG RDLEN BWC BWP 

0.00 1.64 3.00 0.00 42.00 0.00 

*SECNO 8972.000 

0.00 
221. 

0.000 
0.00 

BAREA 
460.00 

0.025 

0.00 
39. 

710.30 
275.61 

ss 
0.00 

71 !.. 80 
713.70 
53.21 

328.82 

ELCHU 
710.30 

2800 NAT Ql= 1785.44 WSEL= 722.91 ENC Ql= 1785.44 WSEL= 
NAT Ql~ 1824. RATIOS LOB,CH,ROB= 0.4035 0.5699 0.0266 WSEL= 
WA)"ER EL=CHANGE FROM NATURAL PROFILES BRXDGE 

723.01 RATIO= 0.0000 
723.01 

3470 ENCROACHMENT STATIONS= 37.0 336.7 
UPSTREAM FACE OF PRIVATELY OWNED BRIDGE 

8972.00 12. 69 722.99 0.00 722.91 
6280. 2515. 3657. 108. 1237. - ~, v . ..:,o , -~ o. ,..., J.. 71 0.080 

0.001244 11. 11. 11. 0 

TYPE= 
(PERCHED 
723.43 

538 . 
0.040 

0 

4 TARGET= 
BRIDGE> 

0.44 0.02 
63. 221. 

0.080 
2 

0.000 
0.00 

0.021 

0.05 
39. 

710.30 
299.72 

711. 80 
713.70 
37.01 

336. 74 

ELCHD 
710.30 
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28 AUG 8b 

SECNO 
G 
TIME 
SLOPE 

7:4b:44 

DEPTH 
GLOB 
VLOB 
lCLOBL 

CWSEL 
GCH 
VCH 
XLCH 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TOPWID ENDST 

• CCHV= 0. 100. CEHV= 0. 300 
·itSECNO 8973. 000 

2800 NAT G!= i784.71 WSEL= 722.9! ENC Gl= 1794.7! WSEL= 
• ' NAT <ill= 1824. RATIOS LOB, CH, ROB= 0. 4035 0. 5699 0. 0266 WSEL= 

723.01 RATIO= 0.0000 
723.01 

• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

3470 ENCROACHMENT STATIONS= 37.4 336.5 TYPE= 
CROSS SECTION UPSTREAM CF PRIVATELY OWNED BRIDGE 

8973.00 
6280. 
0.36 

0.001245 

i2.b9 
2515. 
2.03 

1. 

*SECNO 9200.000 

722.99 
3659 . 

6. 80 
1. 

0.00 
106. 
1. 71 

1. 

722~91 
1236. 
0.080 

0 

728.43 
53B. 

0.040 
0 

4 TARGET= 

0.44 
62. 

0. 080 
0 

~ ~-v. vu 
221. 

0.000 
0.00 

0.022 

~ ~~ 
V~VV 

39. 
710.30 
299.08 

711.60 
713.70 
37.41 

336.48 

2800 NAT Gt= 1912.06 WSEL= 723.22 ENC Gl= 1912.06 WSEL= 723. 32 RATIO= 0.0000 
723.32 NAT G1= 1953. RATXOS LOB,CH,ROB= 0.4152 0.5558 0.0289 WSEL= 

3470 ENCROACHMENT STA"il:Oi~S= 35. 3 338. 7 TYPE= 
CROSS SECTION AT UPSTREAM CORPORATE LIMIT 

9200.00 13.01 723.31 0.00 723.22 723.70 
6280. 2592. 3567. 121. 1322. 553. 
0.37 i.96 6.45 1.66 0.080 0.040 

0. 001084 227. 227. 227. 2 0 

-0 TARGET~ 

0.39 
73. 

0.080 
0 

0.26 
231. 

0.000 
0.00 

0.021 

0.01 
40. 

710.30 
303.42 

711. 80 
713. 70 
35.30 

33B.72 
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• 28 AUG 86 7:46:44 P1!\GE 28 • 
• • 

THIS RlJN EXECUTED 28 AUG 86 7:46:55 • **********il~*****~f***********·********************** • HEC2 RELEASE D1~TED NOV 76 UPDATED MAY 1984 
ERROR CO~IR - ()1, 02, 03, 04, 05, 06 • MODIFICATION - 50, 51, 52, 5,3, 54, 55, 56 • *******~**,r.~**'"'**~""**i:.:·•~*·lt-4:l--U•'U-**'******•:);2,*,U•****-eJ.*****it·*-t• 

• • NOTE- ASTE~tISK (;~) AT LEFT DF CROSS-SECTION NUMBER JNDJCi~TES MESSAGE IN SlJMMARY OF ERRORS LIST 

• • BELLE R I VE~t 

• SUMMARY PRJINTOUT TABLE 110 • 
• SECNCJ CWSEL DIFKWS EG TOPWID (lLOB GCH GROB PERENC STENCL STCHL STCHR STENCH • 

0.000 ,!,95. 63 0.63 696. 51 116. 25 •~49. 92 5398.63 431.45 0. ()0 0.00, 249.00 314.00 0.00 • 0.000 ;!,95. 73 0. 10 696.62 96. 53 416.69 5470.21 393. 10 0. ()2 232. 75; 249.00 314.00 329. 2!:3 • 
1808.0()0 ,!,99. 28 0.00 700. 1£, 116. 56 ,(,53. 10 5393.38 433. 52 0,()0 0. oo, 249.00 314.00 0.00 • 1808.0()0 ,!,99. 37 0.09 700.25 97.70 •t,23. 97 5;~54_ ;;7 401. 56 0. ()2 232. !.5• 249.00 314.00 329. 0:; • 
1873.0()0 ;!,99. 38 0.00 700.29 97.00 411. 25 5466.34 402.41 97. ()0 233.00, 249.00 314.00 330.0() • 1873.0()0 ;!,99. -'16 0.08 700.40 91. 09 :374. 75 5556.21 349.04 0. ()3 235. 60, 249.00 314.00 326. 6!3 • 
1938.000 ,!,99. 33 0.00 700.72 65.00 0.00 6280.00 0.00 65. ()0 249.00, 249.00 314.00 314. 0() 

• 1938.000 ;!,99.43 0. 11 700.80 65.00 0.00 6280.00 0.00 0. ll4 249. oo, 249.00 314.00 314.0() • 
1939.000 ;!,99. 33 0.00 700.72 65.00 0.00 6280.00 0.00 65. ()0 249. oo, 249.00 314.00 314. 0() • 1939.000 ,!,99. 44 0. 11 700.80 65.00 0.00 6280.00 0.00 65. ()0 249. oo, 249.00 314.00 314.0() ' • 
1972.000 ;!,99. 44 0.00 700.80 65. 00 0.00 6280.00 0.00 65.00 249.00, 249.00 314.00 314. 0() 

• 1972.000 i!,99. 54 0. 10 700.88 65. 00 0.00 6280.00 0.00 65. ()0 249. oo, 249.00 314.00 314.0() • 
1973.0()0 ,!,99. 44 0.00 700.80 65.00 0.00 6280.00 0.00 65. ()0 249.0C, 249.00 314.00 314. 0() 

• 1973.000 ,!,99. 55 0. 10 700.88 65.00 0.00 6280.00 0.00 0. :12 249.0C, 249.00 314·. 00 314. rn:> • 
2007. 0()0 '700. OB 0.00 700.95 117. 58 ,1,05. 10 5485.89 389.00 0. ()0 0.00, 249.00 314.00 0. 0() 

• 2007. 0()0 '700. 13 0.05 701. 02 97.85 :372. 55 5552. 90 354. 55 0. ()2 232. 15i 249.00 314.00 330.00 • 
2072.0()0 700. 79 0.00 701. 18 247.00 ,!>04. 82 5226. 08 449. 10 247.()0 101. 001 175.00 274.00 348. 0() 

• 2072. 0()0 700.85 0.06 701. 25 220.00 !575. 36 5327.98 376.66 220. ()0 107. 00, 175.00 274.00 327. 0() • 
2172.0()0 701 08 0.00 701. 3! 448.26 1:265. 03 4429.46 585. 51 464,()0 253.00t 435.00 534.00 717.0() • ' 2172.000 701. 15 0.07 701. 39 377.72 1:237. 12 4510. 11 532.77 0. ()2 266. 631 435.00 534,. 00 644. 315 • 
2591. 000 701. 36 0.00 701. 66 447. 15 1150.25 4652.77 476.98 800. ()0 0. 001 435.00 534.00 800.00 • I 2591. 000 701. 43 0.07 701. 75 355. i 1 1113.96 4745.05 420.99 0. ()3 270. 94. 435.00 534.00 626. O,!, • I 

• • 
• • 
• • 



• 28 AUG B6 7: 46: 44 PAGE 29 • 
• SECNO CWSEL DIFKWS EG TOPWID GLOB OCH GROB PERENC STENCL STCHL STCHR STENCR • 

3010.000 701. 76 0.00 702. 14 430.89 1031. 59 4863.86 384. 55 0.00 0.00 435.00 534.00 0.00 • 3010.000 701. 83 0.07 702.23 329.22 990.61 4966.01 323.37 0.03 276.36 435.00 534.00 605. 59 • 
3429. 000 702. 34 0.00 702.62 536.97 531. 45 4064.42 1684. 12 0.00 0.00 113. 00 200.00 0. 00 • 3429.000 702.42 0.09 702.71 503. 72 460. 55 4127.06 1692.38 0.03 48. 17 113.00 200.00 551. 89 • 
3850.000 702. 71 0.00 703. 24 40B.25 554.37 4917.04 808. 59 408.25 29.75 113. 00 200.00 438.00 • 3850.000 702. 81 0. 10 703. 31 408.25 564.64 4875.42 839.94 408.25 29.75 113.00 200.00 43B.00 • 
4237.000 703.36 0.00 704.26 244. 18 457. 56 5448.21 374.23 0.00 0.00 113.00 200.00 0.00 • 4237.000 703. 42 0.06 704.29 313.32 466.24 5433.65 380. 10 0.00 0.00 113. 00 200.00 0.00 • 
4625.000 704. 57 0.00 705. 59 214.78 405. 18 5529.00 345. 81 214. 78 33.06 113. 00 200.00 247.84 • 4625.000 704. 58 0.00 705. 66 J.70.79 336. 84 5652. 34 290.82 0.03 55. 18 113.00 200.00 225.97 • 
5012. 000 706. 04 0.00 707.09 213.99 391. 98 5549.32 338.69 0.00 0.00 113.00 200.00 0.00 • 5012. 000 706. 10 0.06 707. 20 16B.47 328. 12 5664.46 287.42 0.03 56.84 113. 00 200.00 225.32 • 
5400.000 707. 53 0.00 708.60 213. 55 384. 53 5560.80 334.67 0.00 0.00 113.00 200.00 0.00 • 5400.000 707. 62 0.08 708.72 167. 62 323.03 5671. 21 285.76 0.03 57.47 113.00 200.00 225. 10 • 
5787.000 709.05 0.00 7!0. 13 213.35 38t. 11 5566.07 332.82 0.00 0.00 113.00 200.00 0.00 • 5787.000 709. 14 0.09 7i0.27 167.21 321.. 31 5694. 56 264. 13 0.03 57. 78 113. 00 200.00 224.99 • 
6175.000 710.63 0.00 711. 70 213.68 386.B2 5557. 27 335.90 0.00 0.00 113. 00 200.00 0.00 

• 6175.000 710.73 0. 10 711. B4 166.38 324. 16 5692.07 263.77 0.03 58.33 113. 00 200.00 224.72 • 
6368.000 711. 38 0.00 712. 50 186.94 300. 52 5640.30 339. 19 193.00 60.00 113. 00 200.00 253.00 • 6368.000 71 i. 48 0. 10 712.64 152.84 284.93 5767.22 227.85 0.04 68.00 113.00 200.00 220.84 • 
6468.000 71 !. 81 0.00 712. 99 140.00 161. 46 5580. 99 537. 55 140.00 86. 50 113. 00 200.00 226. 50 • 6468.000 711. 91 0. 10 713. 12 115. 19 123.97 5706. 54 449.48 0.07 106.40 113.00 200.00 221. 59 • 
6562.000 712.26 0.00 713.92 96.20 93.40 5787.04 399. 55 0.00 0.00 100.00 170.00 0.00 • 6562.000 712.36 0.09 714.03 86.00 93.48 5863.86 322.65 86.00 92.00 100.00 170.00 178.00 • 
6850.000 713.85 0.00 715. 32 97.84 100.98 5756.34 422.69 0.00 0.00 100.00 170.00 0.00 • 6850.000 713.90 0.04 715.43 82.01 27. !7 5874. 59 378.24 0. 02 97.63 100.00 170.00 179.64 • 
6900. 000 714.09 0.00 715. 53 97.99 101. 65 5753. 59 424.76 0.00 0.00 100.00 170.00 0.00 • 6900.000 714. 14 0.06 715.66 82. 66 32.99 5861.47 385. 53 0.02 97.26 100.00 170.00 179.91 • 
6950.000 714.30 0.00 715.75 94. 54 101. 73 5749.86 428.40 96.00 87.00 100.00 170.00 183.00 

• 6950.000 714.36 0.06 715.87 82.46 31. 06 5864.79 384. 15 0.02 97.38 100.00 170.00 179.84 • 
7000.000 714.39 0.00 716. 17 70.00 0.00 6280.00 0.00 70.00 100.00 100.00 170.00 170.00 

• 7000.000 714.51 0. 12 716.24 70.00 0.00 6280.00 0.00 70.00 100.00 100.00 170.00 170.00 • 
7001.000 714.39 0.00 716. 18 70.00 0.00 6280.00 0.00 70.00 100.00 100.00 170.00 170.00 

• 7001. 000 714.50 0. 12 716.25 70. 00 0.00 6280.00 0.00 70.00 100.00 100.00 170.00 170.00 • 
• • 
• • 
' 

I • 
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7036.000 714.60 0.00 716.31 70.00 0.00 6280.00 0.00 70.00 100.00 100.00 170.00 170.00 • 7036.000 714.70 0. 10 716. 37 70.00 0.00 6280.00 0.00 70.00 100.00 100.00 170.00 170.00 • 
7f'\~""7 "'"' -,, . ,, L" " '"' ~4L ~~ ... ,, "'' " "" 6280.00 n "" -,n nn . "" nn '"" l'\I'\ I '71'\ nn 170.00 ,. v~,. vvv , J.,., 0~ V. UV .I.LO. W~ .rv. uu v. vv v. vv ,v.vv .I.VV, VV ,I, vv. ,., ,., • r ,., • ,.,."" • 7037.000 714. 74 0. 10 716.38 70.00 0.00 6280.00 0.00 70.00 100.00 100.00 170.00 170.00 • 
7047.000 715.30 0.00 716. 50 90. 00 120. 55 5876. 41 283.04 90.00 90.00 100.00 170.00 190.00 • 7047.000 715.38 0.08 716. 56 90. 00 121.48 5874.88 283.64 90.00 90.00 100.00 170.00 180.00 • 
7137.000 715.63 0.00 716.79 101. 94 122.43 5814. 28 343.28 0.00 0.00 100.00 170.00 0.00 • 7137.000 715.70 0.07 716.83 96.00 124.25 5806.47 349.28 96.00 89.00 100.00 170.00 185.00 • 
7517.000 716.75 0.00 717.90 101. 98 122.64 5813.63 343.72 0.00 0.00 100.00 170.00 0.00 • 7:'?!7.000 716.78 0.04 717. 92 101. 30 123.35 5!307.46 349. 18 10!. 30 !:!6.70 100.00 170,00 18!:!. 00 • - -
7997.000 718. 14 0.00 719. 29 102.06 122.99 5812. 55 344 . .116 0.00 0.00 100.00 170.00 0.00 • 7997.000 718. 14 0.00 719.35 85.22 60.88 5917.06 302.07 0.02 95. 55 100.00 170.00 180.77 • 
8477.000 719. 53 0.00 720.67 102.09 123. 16 5812.03 344.81 0.00 0.00 100.00 170.00 0.00 • B477.000 719. 59 0.06 720. 77 B5.46 62.94 5912.33 304. 73 0.02 95.42 100.00 170.00 180.8B • 
8960.000 72:i. 17 0.00 722.0B 816.98 :!.974.66 4200.54 104.B0 0.00 0.00 2B2.00 327.00 0.00 • 8960.000 721.25 0.08 722. 20 276. 34 1982.25 4278.68 19.07 0.02 52.66 282.00 327.00 329.0i • 
896:L 000 721. 17 0.00 722.08 316.97 1974.41 4200.79 104.80 0.00 0.00 282.00 327.00 0.00 • 8961. 000 721.25 0.08 722.20 275. 61 1980. 54 4282.86 16.60 0.03 53.21 282.00 327.00 32B.B2 • 
8972.000 722.91 0.00 723.34 364. 51 2510.39 3607.09 162.51 0.00 0.00 282.00 327.00 0.00 • 8972.000 722.99 0.0B 723. 43 299.72 2515.07 3656.B3 108.09 0.02 37.01 282.00 327.00 336. 74 • 
8973.000 722.91 0.00 723.34 364.48 2509.93 3607.64 162.43 0.00 0.00 282.00 327.00 0.00 • 8973.000 722.99 0.08 723.43 299.08 2514.95 3658.89 106. 16 0.02 37.41 282.00 327.00 336.48 • 
9200.000 723.22 0.00 723.60 369.8! 2585. 13 3517.85 177.02 0.00 0.00 282.00 327.00 0.00 • 9200.000 723.31 0.08 723.70 303.42 2592.28 3566.86 120.86 0.02 35.30 282.00 327.00 338. 72 • 

• • 
• • 
• • 
• • 
- -• • 
• • 
• ' • 
• • 
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• BELLE RIVER • 
SUMMARY PRINTOUT TABLE 150 • • 

SECNO XLCH ELTRD ELLC l:'t fvlTh.l "' CWSEL rCliTM~ EG 10K*S VCH ~ ... qEA . O!K 
---· f.A.f'Sil = 'W't'I•~-• • 0.000 0.00 0.00 0.00 684. 10 6280.00 695.63 0.00 696.51 20.:33 7.97 942.31 i:392.73 

0.000 0.00 0.00 0. 00 684. 10 6280.00 695. 73 0.00 696.62 20.24 13. Oi 912.49 i:395.97 • • 1808. 000 1808.00 0.00 o.oo 687. 70 6280.00 699.28 0.00 700. 14 19.91 7.92 949.29 1407. 50 
1B08. 000 1808. 00 0.00 0.00 687.70 6280.00 699.37 0.00 700.25 19.87 7.95 921. 08 140B.9B • • 1873.000 65. 00 0.00 0.00 687.85 6280.00 699.38 0.00 700.29 20.84 8.07 905.20 1375. 73 
1873.000 65. 00 0.00 0.00 687.85 6280.00 699.46 0.00 700.40 20.99 a. 14 885.88 1370.89 • • 1938.000 65. 00 0.00 0.00 688.00 6280.00 699.33 0.00 700. 72 41.98 9.46 663.60 969.27 
1938. 000 65. 00 0.00 0.00 688.00 6280.00 699.43 0.00 700.80 40.69 9.37 670. 55 984.55 • • 1939.000 1. 00 708.30 705.80 688.00 6280.00 699.33 0.00 700. 72 23. 59 9.46 663. 79 1292.89 
1939.000 i. 00 708.30 705.80 688.00 6280.00 699.44 0.00 700.B0 22.B7 9.36 670.70 1313.23 • • 1972.000 33. 00 708.30 705.80 688.00 6280.00 699.44 0.00 700.B0 22.B5 9.36 670.87 1313.73 
1972.000 33. 00 708.30 705.80 688.00 6=!80.00 699.54 0.00 700.8B 22. 18 9.27 677.56 1333.48 • • 1973.000 1. 00 0.00 0.00 68B.00 6280.00 699.44 0.00 700.B0 40.59 9.36 671.05 985.71 
1973.000 1. 00 0.00 0.00 688.00 62B0.00 699. 55 0.00 700.8B 39.41 9.27 677.70 1000.41 • • 2007.000 34. 00 0.00 0.00 688.30 62B0.00 700.0B 0.00 700.95 19.38 7.91 971. 9:3 1426.61 
2007.000 34. 00 0.00 0.00 688. 30 62B0.00 700. 13 0.00 701. 02 19. 5B 7.97 937. 41 1419.35 • • ..,,n"ri, n"-" , "' n~ n nn n nn , .... l""I, _,.. I,..,,_,,. nn ~,..,.,..,. -- n nn -.n, ·~ ~- "C. "' 

,, . 4C:-Z~ , ,., ,t ~Cr\ .... 
C:.V r .:=;. \JVU OJ,\JV v. vv v.vv oca. ,u c.c:cu.vv /UV. F7 v.uv FU.I. • .I.C .1.u.ww J • ........ .L-Jr.1..c,7 .l.7~C,. ,., 

2072. 000 65.00 0.00 0.00 6B8.70 6280.00 700.85 0.00 701.25 10.56 5.48 1498.22 1932.80 • 2172.000 100. 00 0.00 0.00 68B. 70 6280.00 701. OB 0.00 701. 31 6.76 4.45 2300.35 2416.03 • 
2172.000 100. 00 0.00 0.00 68B.70 62B0.00 701. 15 0.00 701. 39 6.95 4.50 2195. 17 2399.60 

• 2591. 000 419.00 0.00 0.00 689.65 6280.00 701.36 0.00 701.66 9.38 5.01 2006.90 2050. 51 • 
2591.000 419.00 0.00 0.00 689.65 6280.00 701. 43 0.00 701. 75 9.52 5.07 1892.75 2035.44 

• 30!0. 000 419. 00 0.00 0.00 690.60 6280.00 701. 76 0.00 702. 14 12. 57 5. 57 !763.05 1771. 52 • 
3010. 000 419. 00 0.00 o.oo 690.60 62B0.00 701.83 0.00 702.23 12. 75 5.64 1646.67 1758.9B 

• 3429.000 419.00 0.00 0.00 691. 55 6280.00 702.34 0.00 702.62 9.B6 5.07 2236.27 2000.42 • 
3429.000 419.00 0.00 0.00 691. 55 6280.00 702.43 0.00 702. 71 9.B5 5. 10 2186.31 2001. 43 

• 3850.000 421. 00 0.00 0.00 692. 50 6280.00 702.71 0.00 703.24 17.95 6. 55 1507.B5 1482. 15 • 
3850.000 421. 00 0.00 0.00 692. 50 62B0.00 702.81 0.00 703.31 17.01 6.42 1547.31 1522.B2 • .A':>~7 f'\/'\f\ '>07 "" " "" " "" LOA ,...,.. Lr")OI'\. F\F\ '"11"\., ~L " "" 

.. ,,,,. ~L .,. ,..., Cl l'\O 11'\'i"'j, 0""'7 4. ,t 4 L '"'' • -,,c;,...,.,. --- .-JIJ,T. -- -· -- VoV\J \;J-T""\'". V..,. QC.OV.'-PV 

, ___ ~Q -· -- , _...,._ ~~ w.a..1;11, -· _, .,...., ... ~. ~,- .1.,£.,1.g. vv 

4237.000 387.00 0.00 0.00 694.04 6280.00 703. 42 0.00 704.29 30.76 B.01 1029.26 1132.32 

• 4625.000 388.00 0.00 0.00 695. 58 6280.00 704.57 0.00 705. 59 37. 59 B. 57 943.73 1024.29 • 
4625.000 3B8.00 0.00 0.00 695. 58 6280.00 704.58 0.00 705.66 39.29 8.76 873. 15 1001. 90 - -• -

• • 
• • 
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• SECNO XLCH ELTRD ELLC ELMIN G CWSEL CRIWS EG lOK*S VCH AREA . OH( • 

5012.000 387.00 0.00 0. 00 697. 12 6280.00 706.04 0.00 707.09 39.26 8.69 926.63 1002.30 • 5012.000 387.00 0.00 0. 00 697. 12 6280.00 706. 10 0.00 707.20 39. 79 8.80 864.64 995. 57 • 
5400.000 388. 00 0.00 0.00 698.66 6280.00 707.53 0.00 708.60 40.23 9. 77 917.05 990.07 • 5400.000 388.00 0.00 0.00 698.66 6280.00 707.62 0.00 708. 72 40.29 8.84 858.95 989.38 • 
5787.000 387.00 0. 00 0.00 700.20 6280.00 709.05 0.00 710. 13 40.69 8.80 912.67 984.50 • 5787.000 387.00 0.00 0.00 700.20 6280.00 709. 14 0.00 710.27 40.88 8.89 855.67 982.20 • 
6175.000 3B8.00 0.00 0.00 701. 74 6280.00 710.63 0.00 711. 70 39.93 8. 74 919.99 993.82 • 6175.000 388.00 0.00 0.00 701. 74 6280.00 710.73 0.00 711. 84 40.07 8.84 860.77 992.08 • 
6368.000 193.00 0.00 0.00 702.51 6280.00 7!1. 38 0.00 712.50 41. 44 8.89 873. 17 975. 56 • 6368.000 193. 00 0.00 0. 00 702. 51 6280.00 711. 48 0.00 712.64 41. 36 8.97 826. 72 976.45 • 
6468.000 100.00 0.00 0.00 703. 11 6280.00 711. 81 0.00 712.99 44. 14 9.03 767.66 945.20 

• 6468.000 100.00 0.00 0.00 703. 11 6280.00 711.91 0.00 713. 12 43. 89 9.09 739.37 947.98 • 
6562.000 9lJ. 00 0.00 0.00 703.25 6280.00 712.26 0.00 713.92 52.86 10. 61 63B.32 863.76 

• 6562.000 94.00 0.00 0.00 703.25 6280.00 712.36 0.00 714.03 52. 15 10.62 630. 70 869.66 • 
6850.000 288. 00 0.00 0.00 704.40 6280.00 713.85 0. 00 715.32 43.51 9.98 681. 24 952. 04 • · 6850. 000 286.00 0.00 0.00 704.40 6280.00 713.90 0.00 715.43 44. 56 10. 14 648.63 940.82 • 
6<;00.000 50. 00 0.00 0.00 704.60 6280.00 714.09 0.00 715. 53 42. 78 9.93 68S. 13 960. 1B • 6900.000 50.00 0.00 0.00 704.60 6280.00 714. 14 0.00 715.66 43. 50 10.05 655.5B 952. 19 • 
6950.000 50.00 0.00 0.00 704.80 6280.00 714.30 0.00 715. 75 42. 59 9.91 682.99 962.34 • 6950.000 50.00 0.00 0.00 704.80 6280.00 714.36 0.00 715.87 43.36 10.05 655. 59 953. 73 • 
7000.000 50.00 0.00 0.00 704.80 6280.00 714.39 0.00 716. 17 63.66 10.71 586.22 787. 10 • 7000.000 50.00 0.00 0.00 704.SO 6280.00 714. 51 0.00 71b.24 61. 02 10.57 594.3b 803.94 • 
7001. 000 1. 00 717.00 718. 50 704.80 6280.00 714.39 0.00 716. 18 36.27 10.75 584. 10 1042.78 

• 7001. 000 1. 00 717.00 718.50 704.80 6280.00 714.50 0.00 7H,. 25 34.77 10.1!>1 592. 16 1064.95 • 
7036.000 35.00 717.00 718. 50 704.80 6280.00 714.60 0.00 716.31 33.68 10.50 59B.35 1082.04 

• 7036.000 35.00 717.00 718. 50 704.80 6280.00 714. 70 0.00 716.37 32.50 10.37 605.40 1101. 63 • 
7037.000 1.00 0.00 0.00 70ll. BO 6280.00 714.64 0.00 716.32 58.23 10.41 603. 51 823.00 

• 7037.000 1. 00 0.00 0.00 704.B0 62B0.00 714.74 0.00 716. 38 56.20 10.29 610. 54 837.73 • 
7047. 000 10.00 0.00 0.00 704. 80 6280.00 715.30 0.00 716. 50 30.45 9.04 764.BB 1138. 15 

• 7047.000 10.00 0.00 0.00 704. BO 6280.00 715.38 0.00 716. 56 29.62 8,97 771.70 1153.96 • 
7137.000 90.00 0.00 0.00 705.08 62B0.00 715.63 0.00 716.79 29.23 8.90 791. 11 1161. 51 • 7137.000 90.00 o.oo 0.00 705.08 6280.00 715. 70 0.00 716.83 28.47 8.82 792.68 1176. 91 • 
7517.000 380.00 0.00 0.00 706. 18 6280.00 716.75 0.00 717.90 29. 10 a.es 792.32 1164. 10 • 7517.000 380.00 0.00 0.00 706. 18 6280.00 716. 78 0.00 717.92 28.67 8.84 795. 90 1172. 92 • 

• • - .. 
• • 
• • 
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-- SECNO ... 
7997.000 • 7997.000 

DA,""7 nnn Q-..,r.vuv • 8477.000 

8960.000 • 8960.000 

8961.000 • 8961.000 

8972.000 • 8972.000 -
8973.000 • 8973.000 

9200.000 • 9200.000 

• 
• 
• 
• 
• 
• 
• 
• 
• 
-• 
• 
• 
• 

7:46:.1)4 

XLCH 

480. 00 
480.00 

480.00 
480. 00 

483. 00 
483.00 

1.00 
1. 00 

11. 00 

ELTRD 

0.00 
0.00 

~ ~~ v.vu 
0.00 

0.00 
0.00 

0.00 
0.00 

721.40 
11.00 999999.00 

1. 00 
1. 00 

227. 00 
227. 00 

0.00 
0.00 

0.00 
0.00 

ELLC 

0. 00 
0. 00 

A AA v.vv 
0.00 

0.00 
0. 00 

0.00 
0.00 

721. 20 
0.00 

0. 00 
0.00 

0.00 
0.00 

ELMIN 

707. 56 
707. 56 

708.94 
708.94 

710.30 
710. 30 

710.30 
710.30 

710. 30 
710. 30 

710.30 
710.30 

710. 30 
710. 30 

G 

6280.00 
6280. 00 

6290.00 
6280.00 

6280.00 
6280.00 

6280.00 
6280.00 

6280.00 
6280.00 

6280.00 
6280.00 

6280.00 
6280.00 

CWSEL 

718. 14 
718. 14 

719. 53 
719. 5<;) 

721. 17 
721. 25 

721. 17 
721. 25 

722.91 
722.99 

722.91 
722.99 

723.22 
723.31 

CRiWS 

0.00 
0.00 

~ AA u.vu 
0. 00 

0.00 
0. 00 

0.00 
0.00 

0.00 
0. 00 

0. 00 
0. 00 

o.oo 
0. 00 

EG 

719.29 
719.35 

720.67 
720.77 

722.08 
722.20 

722.08 
722.20 

723.34 
723.43 

723.34 
723.43 

723.60 
723. 70 

iOKi>S 

28.89 
30.00 

26.78 
29.25 

28.42 
28.67 

28.43 
28.75 

12.37 
12.44 

12.38 
12.45 

10.79 
10.84 

VCH 

8.86 
9.03 

~ ~~ c. c.:, 

8.96 

9.20 
9.29 

9.20 
9.30 

6. 74 
6. 79 

6.75 
6.80 

6.41 
6. 45 

PAGE 33 

AREA 

794.35 
754. 64 

795.32 
761. 41 

1310.86 
1254.04 

1310.65 
1250.84 

rl,.<IIU 
• V.LI'\ 

1168. 45 
1146. 58 

1170. 53 
1161. OS 

1178. 03 
1172. 77 

1177. 83 
1171.18 

1912.86 1785.44 
1838.34 !780.43 

1912. 18 1784. 71 
1836.41 1779.73 

2028. 14 1912.06 
1947. 65 1907.73 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 28 AUG 86 7: 46: •)4 PAGE 34 • 
• BELLE RIVER • 

I 
SUMMARY PRINTOUT TABLE 150 • • 

SECNO G CWSEL DIF~JSP DIFWSX DIFKWS TOPWID XLCH • • 0.000 6280. 00 695.63 0.00 0.00 0.63 116. 25 0.00 
0.000 6260.00 695. 73 0. 10 0.00 0. 10 96. 53 0.00 • • 1B08.000 6280.00 699.28 0.00 3. 65 0.00 116. 56 1808.00 

1808.000 6280.00 699.37 0.09 3. 64 0.09 97.70 1808.00 • • 1873.000 6280.00 699.38 0.00 0. 10 0.00 97.00 65.00 
1873.000 6280.00 699.46 0.08 0.09 0.08 91. 09 65.00 • • 1938.000 6280.00 699.33 0.00 -0.06 0.00 65.00 65.00 
1938.000 6280.00 699.43 0. 11 -0.03 0. ! 1 65.00 65.00 • • 1939.000 6280.00 699.33 0.00 0.00 0.00 65.00 1. 00 
1939.000 6280.00 699.44 0. 11 0. 00 0. 11 65.00 1. 00 • • 1972.000 6280.00 699.44 0.00 0. 1! 0.00 65.00 33.00 
1972 000 6280.00 699. 5L:• 0. 10 0. 10 o. to 65.00 33.00 • • 1973.000 6280.00 699.44 0.00 0.00 0.00 65.00 1. 00 
1973.000 6280.00 699. 55 0. 10 0. 00 0. 10 65.00 1.00 • • 2007.000 6280.00 700.08 0.00 0.64 0.00 117. 58 34.00 
2007.000 62B0.00 700. 13 0.05 0. 58 0.05 97.85 34.00 • • 2072.000 6280.00 700.79 0.00 0. 71 0.00 247.00 65.00 
2072.000 6280.00 700.B5 0. 06 0. 72 0.06 220.00 65.00 • • 2172.000 6280.00 701. 08 0. 00 0.29 0.00 448.26 100.00 
2172.000 6280.00 701. 15 0. 07 0.30 0.07 377. 72 100.00 • • 2591. 000 6280.00 701. 36 0.00 0.28 0.00 447. 15 419.00 
2591. 000 6280.00 701. 43 0.07 0.28 0.07 355. 11 419.00 • • 3010.000 6280.00 701. 76 0.00 0. 39 0.00 430.89 419.00 
3010.000 6280.00 701. 83 0.07 0.40 0.07 329.22 419.00 • • 3429.000 6280.00 702.34 0.00 0. 59 0.00 536.97 419.00 
3429.000 6280.00 702.43 0. 09 0.60 0.09 503.72 419.00 • • 3850. 000 6280.00 702. 71 0.00 0.36 0.00 408.25 421. 00 
3850.000 6280.00 702.81 0. 10 0.37 0. 10 408.25 421. 00 • • 4237.000 6280.00 703.36 0.00 0.65 0.00 244. 18 387.00 
4237.000 6280.00 703.42 0. 06 0. 61 0.06 313. 32 387.00 • • 4625.000 6280.00 704. 57 0.00 1. 21 0.00 214.78 388.00 
4625. 000 6280.00 704. 58 0.00 1. 16 0.00 170.79 388.00 • • 

• • 
• • 



• 2B AUG 86 7:46:44 PAGE 35 • 
• SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH • 

5012.000 6280. 00 706.04 0.00 1. 46 0.00 213.99 387.00 • 5012.000 6280. 00 706. 10 0. 06 1. 52 0.06 168.47 387.00 • 
5400.000 6280.00 707. 53 0.00 :I. 49 0.00 213. 55 38B.00 • 5400.000 62B0. 00 707.62 0.0B 1. 52 0.08 167.62 388.00 • 
57137.000 6280.00 709.05 0. 00 1. '&2 0.00 213.35 387.00 • 5787.000 6280.00 709. 14 0.09 1. 53 0.09 167.21 387.00 • 
6175.000 6280. 00 710.63 0. 00 1. 58 0.00 213.68 388.00 • 6175.000 6280.00 710.73 0. 10 1. 59 0. 10 166.38 388.00 • 
6368.000 6280. 00 711. 38 0. 00 0.75 0.00 186.94 193. 00 • 6368.000 6280. 00 711.48 0. 10 0.75 0. 10 152.84 193.00 • 
6468.000 6280.00 711. 81 0. 00 0.43 0.00 140.00 100.00 • 6468.000 6280.00 711.91 0. 10 0.43 0. 10 !15. 19 100.00 • 
6562.000 6280.00 712.26 0.00 0.45 0.00 96.20 94.00 • 6562.000 6280.00 712.36 0.09 0.45 0.09 86.00 94.00 • 
6850.000 6280.00 713.85 0.00 1. 59 0.00 97.84 288.00 • 6850.000 6280.00 713.90 0.04 1. 54 0.04 82.01 288.00 • 
6900.000 6280. 00 714.09 0. 00 0.23 0.00 97.99 50.00 • 6900.000 6280. 00 714. 14 0. 06 0.25 0.06 82.66 50.00 • 
6950.000 6280.00 714.30 0. 00 0.21 0.00 94.54 50.00 • 6950.000 6280.00 714.36 0.06 0.22 0.06 82.46 50.00 • 
7000.000 6280.00 71ll.39 0.00 0.09 0.00 70.00 50.00 • 7000.000 6280.00 714.51 0. 12 0. 14 0. 12 70.00 50.00 • 
7001. 000 6280.00 714.39 0. 00 0.00 0.00 70.00 1. 00 - 7001. 000 6280.00 714. 50 0. 12 0.00 0. 12 70.00 !.00 -... .. 
7036.000 6280. 00 714.60 0.00 0.22 0. 00 70.00 35.00 • 7036.000 6280.00 714.70 0. 10 0.20 0. 10 70.00 35.00 • 
7037.000 6280.00 714.64 o.oo 0.04 0.00 70.00 1.00 • 7037.000 6280.00 714.74 0. 10 0.04 0. 10 70.00 1.00 • 
7047.000 62B0.00 715.30 0.00 0.66 0.00 90.00 10.00 

• 7047.000 6280. 00 715.38 0. 08 0.64 0.08 90.00 10.00 • 
7137.000 6280.00 715.63 0.00 0.33 0.00 10i.94 90.00 • 7137.000 6280.00 715.70 0.07 0.32 0.07 96.00 90.00 • 
7517.000 6280.00 716.75 0.00 1. 11 0.00 101.98 380.00 

• 7517.000 6280.00 716. 78 0.04 1. OB 0.04 101.30 380.00 • 
• -... ' .. 
• • 
• • 
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2B AUG 86 7: 46: 4•) 

SECNO G 

7997.000 6280.00 
7997.000 6280.00 

8477.000 6280 00 
8477.000 6280.00 

8960.000 6.'280. 00 
8960.000 6280.00 

B961.000 6280.00 
8961. 000 6280.00 

B972.000 6280.00 
8972.000 6280.00 

8973.000 6280.00 
8973.000 6280.00 

9200.000 6280.00 
9200.000 6280.00 

CWSEL DIFWSP DI FlrJSX 

718. 14 0.00 1. 40 
718. 14 0.00 1. 36 

719. 53 0.00 1. 39 
719. 59 0.06 i. il4 

721. 17 0.00 1. 64 
721. 25 0.08 i. 67 

721. 17 0.00 0.00 
721. 25 0.08 0.00 

722.91 0.00 1. 74 
722.99 0.08 1. 74 

722.91 0.00 0.00 
722.99 0.08 0.00 

723.22 0.00 0.32 
723.31 0. 08 0.32 

Pi!1GE 36 • 
DIFKWS TOPt,fID XLCH • 

0.00 102.06 480.00 
0.00 ·8~i. 22 480.00 • 
0.00 102t. 09 480.00 
0.06 8lli. 46 480.00 • 
0. 00 316,. 98 483.00 
0.08 276,. 34 483.00 • 
0.00 316,. 97 1. 00 
0.08 27~•- 61 1. 00 • 
0. 00 36.11•. 51 11.00 
0.08 29'ii'. 72 11. 00 • 
0. 00 364·. 48 1. 00 
0.08 29'ii'. 08 1. QO • 
0.00 36'ii'. 81 227.QO 
0.08 3031. 42 227. ,oo • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• • 
FLOODWAY DATA, BELLE RIVER • ' PROFILE NO. • I 2 

I 
I 

------- FLOODWAV ------- WATER SURFACE ELEVATION • STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE • AREA VELOCITY FLDGDWAY FLODDWt,Y 

• • 0. 000 97. 912. 6. 9 695. 7 695.6 0. 1 
1808.000 98. 921. 6.8 699. 4 699.3 0. i • 1873.000 91. 886. 7. 1 699. 5 699. 4 0. 1 • 1938.000 65. 671. 9.4 699.4 699. 3 0. i 
1939.000 65. 671. 9. lj 699.4 699. 3 0. 1 • 1972.000 65. 678. 9.3 699. 5 699. 4 0. 1 • 1973.000 65. 678. 9. 3 699. 5 699.4 0. 1 
2007.000 98. 937. 6. 7 700. 1 700. 1 0.0 • 2072.000 220. 1498. 4. 2 700. 9 700.8 0. 1 • 2172. 000 378. 2195. 2.9 701. 2 701. 1 0. 1 
2591. 000 355. 1893. 3. 3 701. 5 701. 4 0. i • 3010.000 329. 1647. 3.8 701. 9 701. 8 0. 1 • 3429. 000 504. 2186. 2. 9 702. 4 702.3 0. 1 
3850.000 408. 1547. "!·. 1 702.8 702.7 0. 1 

• 4237.000 313. 1029. 6. 1 703. 5 703.£, 0. 1 • 4625.000 i 71. 873. 7.2 704.6 704.6 0.0 
5012. 000 168. 865. 7.3 706. 1 706.0 0. 1 

• 5400. 000 168. 859. 7. 3 707.6 707. 5 0. 1 • 5787.000 167. 856. 7.3 709.2 709. 1 0. 1 
6175.000 166. 861. 7.3 710. 7 710.6 0. 1 

• 6368.000 153. 827. 7.6 711. 5 711. 4 0. 1 • 6468.000 115. 739. 8.5 711. 9 711. 8 0. 1 
6562.000 86. 631. 10.0 712. 4 712. 3 0. 1 

• 6850.000 82. 619. 9. 7 713. 9 713.9 0.0 • 6900.000 83. 656. 9.6 714.2 714. 1 0. 1 
6950.000 82. 656. 9. 6 714. 4 714.3 0. 1 

• 7000.000 70. 594 . 10.6 714. 5 714. 4 0. 1 • 7001. 000 70. 592. 10.6 714. 5 714.4 0. 1 
7036. 000 70. 605. 10.4 714.7 714.6 0. 1 

• 7037.000 70. 611. 10.3 714. 7 714. 6 0. 1 • 7047.000 90. 772. 8. 1 715. 4 7!5.3 0. 1 
7137.000 96. 793. 7.9 715.7 715.6 0. 1 

• 7517.000 101. 796. 7.9 716. 7 716.7 0.0 • 7997.000 85. 755. 8. 3 718. 1 718. 1 0.0 
8477.000 85. 761. 8.2 719.6 719. 5 0. 1 

• 8960.000 276. 1254. 5.0 721. 3 721. 2 0. 1 • 8961. 000 276. 1251. 5. 0 721. 3 721.2 0. 1 
8972.000 300. 1838. 3. 4 723.0 722.9 0. 1 

• 8973. 000 299. 1836. 3.4 723.0 722.9 0. 1 • 9200.000 303. 1948. 3.2 723.3 723.2 0. 1 

• • 
• • 
• • 
• • 
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28 AUG 86 8 32 07 PAGE 1 

THIS RUN EXECUTED 28 AUG B6 8·32:07 
************************************************** 

HEC2 RELEASE DATED NOV 76 UPDATED HAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATiON - 50, Si, 52,53, 54,55,56 

************************************************** 

C 
T1 MEMPHIS, Ml - FIS 

( T2 100 YEAR FLOOD 
T3 BELLE RIVER 

( JI ICHECK ING NINV IDIR STRT METRIC HVINS Cl WSEL FO 

0. 0. 0 0. 0.002000 0 00 0 0 6280. 695.000 0.000 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

( -1. 000 0. 000 -1.000 0.000 0 000 0.000 0.000 0.000 0.000 0.000 

NC 0.060 0. 060 0.040 0. 100 0. 300 0 000 0.000 0.000 0. 000 0.000 
CROSS SECTION MOVED TO DOWNSTREAM CORPORATE LIMITS 

Xl 0. 000 38.000 249.000 314. 000 0.000 0. 000 0.000 0.000 -3.900 0.000 
GR 710. 800 0 000 710.000 25.000 709.400 50. 000 708. 900 75.000 708. 500 100.000 
GR 708. 400 125.000 708. 300 150.000 708. 300 175.000 70B.400 200.000 699.000 225.000 
GR 689.900 247.000 689. 500 248 990 689. 500 249. 000 689.400 254.000 689.300 259.000 
GR 689 000 264.000 689. 300 269 000 689 700 274.000 689.700 279.000 689.600 284 000 
GR 689.300 289 000 688. 900 294.000 688 400 299,000 688.000 304.000 688.600 309.000 
GR 689.200 314.000 689.200 314.010 689.600 315.000 699.600 340.000 709. 100 365.000 
GR 709. 300 390.000 709. 700 415.000 710.300 440.000 710. 900 465.000 711. 700 490.000 
GR 712.700 515.000 713.900 540.000 714.400 561. 000 0. 000 0. 000 0. 000 0.000 

( Xl 1808 000 0.000 0 000 0. 000 1808.000 1808.000 1808. 000 0.000 3.600 0.000 

X1 1873.000 0.000 0.000 0 000 65 000 65.000 65.000 0.000 0. i50 0.000 
X3 0.000 0. 000 0. 000 233 000 0.000 330.000 0.000 0. 000 0.000 0.000 

NC 0. 000 0. 000 0. 000 0. 300 0. 500 0.000 0.000 0.000 0.000 0.000 
CROSS SECTION DOWNSTREAM OF BORDMAN RD BRIDGE 

X1 1938.000 38.000 249. 000 314.000 1..-=. nnn 65.000 65.000 0.000 0.000 0.000 ... w. 'W'V'W' 

X3 0.000 0.000 0.000 249.000 0.000 314 000 0.000 0. 000 0.000 0.000 
GR 710. 800 0.000 710.000 25.000 709 400 50. 000 708.900 75. 000 708. 500 100.000 
GR 708.400 125 000 708. 300 150.000 708. 300 175.000 708.400 200.000 699.000 225.000 
GR 689.900 247.000 689 500 248.990 689. 500 249. 000 689.400 254. 000 689. 300 259. 000 
GR 689.000 264 000 689 300 269. 000 689. 700 274. 000 689 700 279 000 689.600 284.000 
GR 689. 300 289.000 688.900 294. 000 688.400 299.000 688.000 304. 000 688. 600 309.000 
GR 689.200 314.000 689 200 314.010 689.600 315 000 699.600 340. 000 709. 100 365.000 
GR 709.300 390 000 709. 700 415 000 710 300 440.000 710. 900 465. 000 711. 700 490.000 
GR 712 700 515.000 713.900 540 000 714.400 561. 000 0. 000 0. 000 0. 000 0.000 
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NC 0. 000 0. 000 0.030 0. 100 0. 300 0.000 0.000 0.000 0.000 0.000 
DOWNSTREAM FACE OF BORDMAN RD BRIDGE • X1 1939. 000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 • X3 0.000 0.000 0.000 249.000 0.000 314.000 0.000 0.000 0.000 0.000 

BT _'"'),::;, nnn .I'\. -,..,,.. -·,.,. ~.n.- ..... .,.. .......... 25. 000 710.000 0.000 50.000 709.400 0.000 - c.1-1~ vvv v. vvv ,J.u.ovv u.vuv • ' 
BT 0.000 75.000 708.900 0.000 100.000 708. 500 0.000 125.000 708.400 0.000 • BT 0.000 150.000 708.300 0.000 i.75.000 708.300 0.000 200.000 708.400 0.000 
BT 0.000 225.000 708.600 0. 000 248.990 709.600 689. 500 249.000 708.600 705.600 • ' 
BT 0.000 314.000 709. 700 705.800 314.010 708. 700 689.200 315.000 709. 700 0.000 • BT 0.000 "ll.dn l"\l'\f'\ """'' cr\n n. l'\.l'\r\ .-,LC nnr~ "71'\0 t I'\ I'\ I'\ l'\l'\.r'\. ~on. l'\r\n ""71"'1.0 ~nn I'\ nnl'\ 

..... ""T...,. ""'"'"" l"VW, l"V- v. uvu WC-J~ VUV rv7 . .avv v. vvu W7V,VVV ru7.WVV v.vvv 
BT 0.000 415.000 709.700 0.000 440.000 710. 300 0.000 465.000 710.900 0.000 • BT 0.000 490.000 711. 700 0. 000 515.000 712.700 0.000 540.000 713.900 0.000 • BT 0,000 56!.000 714.400 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 

• UPSTREAM FACE OF BORDMAN RD BR!DGE • X1 1972.000 0.000 0.000 0.000 33.000 33.000 33.000 o. 000 0.000 0.000 
X2 0. 000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 • X3 0.000 0.000 0.000 249.000 0.000 314. 000 0.000 0.000 0.000 0.000 • 
NC 0.070 0.070 0.040 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

• CROSS SECTION UPSTREAM OF BORDMAN RD BRIDGE • lH 1973.000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0. 000 0.000 
X3 0.000 0. 000 0.000 249.000 0.000 314.000 0.000 0.000 0.000 0.000 • • X1 2007.000 0. 000 0.000 0.000 34.000 34.000 34.000 0.000 0.300 0.000 

• NC 0.000 0.000 0.000 0. 300 0. 500 0.000 0.000 0.000 0.000 0.000 • FIELD MEASURED CROSS SECTION MOVED TD !00' UPSTREAM OF BORDMAN RD BRIDGE 
X ! 2072.000 27.000 175.000 274.000 65.000 65.000 65.000 0.000 0.000 0.000 • X3 0.000 0.000 0.000 101. 000 0.000 348.000 0,000 0.000 0.000 0.000 • -GR 697.300 0.000 696.900 25.000 696.200 50.000 696.300 75.000 696. 500 100.000 
GR 696.400 125.000 696. 100 150.000 696.200 175.000 692.200 200.000 692.800 203.000 

• GR 690. 500 210.000 688.900 220.000 688. 700 230.000 689. 700 240.000 689.800 250.000 • GR 689. 100 260.000 691.200 270.000 692.800 274.000 697.400 290.000 697.600 315.000 
GR 698.000 340.000 698.400 365.000 698.700 390.000 699. 500 415. 000 700.900 440.000 

• GR 703. 100 455.000 713. 100 540.000 0. 000 0.000 0.000 0.000 0.000 0.000 • 
FIELD MEASUrtED CROSS SECTION • X1 2172.000 30.000 435.000 534. 000 100.000 100.000 100.000 0. 000 0.000 0.000 • X3 0.000 0.000 0.000 253.000 0. 000 717.000 0.000 0. 000 0.000 0.000 

GR 7i0.000 0.000 705.000 180.000 700.000 250.000 697.300 260.000 696.900 285.000 • GR 696.200 310.000 696.300 335.000 696. 500 360.000 696.400 385.000 696. 100 410.000 • GR 696.200 435.000 692.200 460.000 692.800 463.000 690. 500 470. 000 688.900 480.000 
GR 688. 700 £)90.000 689.700 500.000 689.800 510. 000 689. 100 520.000 691.200 530.000 • GR 692. 800 534.000 697.400 550.000 697.600 575. 000 698.000 600.000 698.400 625.000 • GR 698.700 650.000 699. 500 675.000 700.900 700.000 703. iOO 715.000 713. 100 800.000 

• NC 0.000 0.000 0.000 0. 100 0.300 0. 000 0.000 0.000 0.000 0.000 • 
- • • 
• • 
• • 
• • 
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• CROSS SECTION REPEATE:J UPS"rREAl'l • )( 1 2591. 000 0.000 0.000 0.000 419.000 419. 000 419. 000 0.000 0.950 0.000 

• CROSS SECTION REPEATED UPSTREAM • Xi 3010.000 0.000 0.000 0. 0•00 419. ()00 419. 000 419 .. 000 0.000 0.950 0.000 

• CROSS SECTION A t-lOVED DOWNSTREAM • X! 3429.000 30.000 113.000 200. 0•00 419.000 419. 000 419 .. 000 0.000 -0.950 0,000 
GR 708. 9'00 0.000 704.800 24. o,oo 699. 700 38. 000 699 .. 500 55.000 699.400 130,000 • GR 700. ;:wo 10::i. 000 696.000 108.000 694. ~100 113. 000 692. 500 115.000 692.800 1:20. 000 • GR 694. 8100 185.000 695. 300 190. 0•00 696. too 195. 000 697. 400 200.000 698.300 2:25. 000 
GR 701. 8100 250.000 700. 500 275.000 702, J.00 300. 000 701. 600 325.000 701. 500 3:50. 000 • GR 701. 000 375. 000 700. 500 400. 0•00 700. :ioo 425. 000 700 .. 200 450.000 699.900 475.000 • GR 699.700 500. 000 699.200 525.000 696. ~iOO 550. 000 710 .. 000 580.000 725.000 6:20. 000 

• CRCISS SECTION A • X1 3850. o,oo :JO. 000 113.000 200.000 421. 000 421. 000 421. 000 0.000 0.000 0.000 
)(3 0.000 0. 000 0.000 0. 0•00 0.000 438. 000 0 .. 000 0.000 0.000 0.000 • GR 708. 9100 0.000 704.800 24.000 699. 700 38. 000 699 .. 500 55.000 699.400 80.000 • GR 700. 2!00 105. 000 696.000 108.000 694. ~100 113. 000 692 .. 500 115. 000 692.800 1:20. 000 
GR 694. 8100 185. 000 695.300 190.000 696. J.00 195. 000 697 .. 400 200.000 698.300 2,25. 000 • GR 701. 8100 250. 000 700. 500 275.000 702. J.00 300. 000 701 .. 600 325.000 701. 500 3!50. 000 • GR 701. 000 375. 000 700. 500 400.000 700. :100 425. 000 700. 200 450.000 699.900 475.000 
GR 699.700 ;;JOO. 000 699.200 5;:?5. 000 696. ~iOO 550.000 7!0. 000 580.000 725.000 6,20. 000 • • CROSS SECTION A REPEATED UPSTREJ~M 
X1 4237.000 19.000 113. 000 200. 0 100 387.C>OO 387.000 387.000 0.000 1. 540 0.000 • GR 708. 9'00 0.000 704.800 24.000 699.700 38.000 699. 500 55.000 699.400 130. 000 • GR 700. 2100 105.000 696.000 108.000 694. ~100 113. 000 692.500 115.000 692.800 1:20. 000 
GR 694. 8100 185.000 695. 300 190. 0•00 696. l.00 195.000 697.400 200.000 698.300 2,25. 000 • GR 701!. 8100 250. 000 702.000 500.000 710.000 5B0.000 725.000 620.000 0.000 0.000 • 

CROISS SECTION A REPEATED UPSTREM'i • )(1 4625. o,oo 0.000 0. 000 0.000 388. ()00 200. 000 38B. 000 0.000 1. 540 0.000 • 
CROSS SECTION A REPEATED • )(1 5012. o,oo 0.000 0.000 0. o,oo 387.000 3B7.000 387. 000 0.000 1. 540 0.000 • 
CROSS SEC:TIOl\l A REPEATED UPSTREl~M • )( 1 5400. o,oo 0. 000 0.000 0.000 388.000 230.000 388 .. 000 0.000 1. 540 0.000 • 
CROISS SECTION A REPEATED • Xl 5787. o,oo 0. 000 0.000 0.0,00 387. C)OO 200. 000 387.000 0.000 1. 540 0.000 • 
CROISS SECTION A REPEATED UPSTREl~M 

• I 
)(1 6175.000 0. 000 0.000 0. o,oo 38B. C)OO 38B. 000 388. 000 0.000 1. 540 0.000 • 
Xl 6368.000 0. 000 0.000 0. o,oo 193.000 193. 000 193.000 0.000 0.770 0.000 

• ' X3 0.000 0.000 0.000 60.0,00 0.000 253.000 0.000 0.000 0.000 0.000 • I 
I 

• • 
• • 
• I • 
• • 
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• • NC 0.080 0.035 0.040 0. 511)0 1. 000 0. 000 0.000 0.000 0.000 0.000 

Xi 6468.000 0.000 0. 000 o. 000 100. 000 100. 000 100.000 0. 000 0. 600 0.000 • X3 0.000 0.000 0.000 86. 500 0.000 226. 500 0.000 0.000 0.000 0.000 • 
CROSS SECTION AT 1"1-!9 BRIDGE REPEATED • )(1 6562.000 !4.000 !00.000 i 70. 0()0 94.000 94. 000 94.000 0.000 -1. 550 0.000 • Gn 730.000 0.000 725.500 70. 00:)0 707. :;oo 100. 000 707.200 101. 100 706.400 1ll7. 000 

GR 704.600 135.000 706. 100 152. o,oo 706. ~100 170. 000 706.400 170. 100 716.000 11~0. 000 • GR 716.000 290.000 717.000 350. O•DO 717.000 600. 000 720.000 700. 000 0. 000 0.000 • 
NC 0.000 0.000 0.000 0. 1•DO o.aoo 0.000 0.000 0.000 0. 000 0.000 • CROISS SECTION AT M-19 BRIDGE REF'EATED • Xl 6850.000 0.000 0.000 0.000 288.000 288. 000 2138.000 0. 000 1. 150 0.000 

• CROISS SECTION AT M-19 B1HDGE REF'EATiED • Xl 6900. o,oo 0.000 0. 000 0.000 50.ClOO 50. 000 50.000 0.000 0.200 0.000 

• CROISS SECTION 50' DOWNSTREAM OF M-19 :BRIDGE • Xl 6950.000 14.000 100 000 170. o,oo 50. ()00 50. 000 50.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 87.000 0.000 183. 000 0.000 0.000 0.000 0.000 • GR 730. o,oo 0.000 725. 500 70,000 707. :mo 100. 000 707.200 101. 100 706.400 1:17. 000 • GR 704. EIOO 135.000 706. 100 152.000 706. :mo 170. 000 706.400 170. 100 716.000 1'?0.000 
GR 716. o,oo 290.000 717.000 350.000 717.000 600.000 720.000 700.000 0.000 0.000 • • NC 0.000 0. 000 0. 000 0. 1,00 0. 1>00 0. 000 0.000 o. 000 0.000 0.000 

CRCISS SECTION DOWN STREAM OF M-:19 BRIDGE • Xl 7000. CIOO 0.000 0. 000 0.000 50.000 50. 000 50.000 0.000 0. 000 0.000 • X3 O.CIOO 0.000 0.000 100.000 0.000 170. 000 0.000 0.000 0.000 0.000 

• NC 0.080 0.050 0.030 0. 1,00 o. :mo 0.000 0.000 0.000 0.000 0.000 • DOi..:INSTREt\M FACE OF M-19 BRIDGE 
Xi 7001. CIOO 0.000 0.000 0.000 i. 000 1. 000 1. 000 0.000 0.000 0.000 • X3 O.CIOO 0.000 0.000 100.000 0.000 i70. 000 0.000 0.000 0.000 0.000 • BT -10. CIOO 0.000 730.000 0.000 70.000 725. 500 0.000 100.000 723. 500 7()7. 300 
BT 0. CIOO 101. 100 724.000 718. 500 170.()00 721. 500 716.000 170. 100 721. 000 7()6. 400 • BT 0. c,oo 290.000 717.000 0.000 350.()00 717.000 0.000 600.000 717. 000 0.000 • BT 0. c,oo 700.000 720.000 0.000 0.000 0. 000 0.000 0.000 0. 000 0.000 

• U?E,TREAM FACE OF M-i9 BRIDGE • )(1 7036. CIOO 0.000 0.000 0.000 35.000 35. 000 35.000 0.000 0. 000 0.000 
X2 0.000 0.000 0.000 0.000 0.000 o. 000 1. 000 0.000 0. 000 0.000 • ' 
)(3 0. c,oo 0.000 0.000 100.000 0.000 170.000 0.000 0.000 0. 000 0.000 • 
NC 0.000 0.000 0. O'l>O 0.000 0.000 0. 000 0.000 C>.000 0. 000 0.000 • CROSS SECTION UPSTREAM OF M-19 !BRIDGE • Xl 7037.000 0.000 0.000 0.000 1. 000 1. 000 1.000 0.000 0. 000 0.000 
X3 0.000 0.000 0.000 100.000 0.000 170. 000 0.000 0.000 0. 000 0.000 • • 

• • 
• • 
• • 
• • 
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• • NC 0.000 0.000 0.000 0.300 0. 500 0.000 0.000 0.000 0.000 0.000 

Xi 7047.000 0. 000 0.000 0.000 10.000 10.000 10.000 0.000 0.000 0.000 • )(3 0.000 0.000 0.000 90.000 0.000 180.000 0.000 0.000 0.000 0.000 • 
CROSS SECTION AT M-19 BRIDGE REPEATED • Xl 7137.000 0.000 0.000 0.000 90.000 90.000 90.000 0.000 0.280 0.000 • 

NC 0.000 0.000 0.000 0. 100 0.300 0.000 0.000 0. 000 0. 000 0.000 • CROSS SECTION AT M-19 BRIDGE REPEATED • Xl 7517.000 0. 000 0.000 0.000 380.000 380.000 380.000 0.000 1. :100 0.000 

• CROSS SECTION AT M-19 BRIDGE REPEATED • Xl 7997.000 0.000 0.000 0. 000 480.000 <!80.000 480.000 0.000 1. 380 0.000 

• CROSS SECTION AT M-19 BRIDGE REPEATED • )(1 8477.000 0.000 0.000 0.000 480.000 480.000 480.000 0.000 1. 380 0.000 

• NC 0.080 0.080 0.040 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION DOWNSTREAM OF PRIVATELY OWNED BRIDGE 
Xl 8960.000 29.000 282.000 327.000 483.000 483.000 483.000 0.-000 0.000 0.000 • GR 725.000 0.000 720.000 30.000 718.800 50.000 718.800 75.000 718.900 100.000 • GR 718.500 125.000 718.400 150.000 718.600 175.000 718. 700 200.000 719.200 225.000 
GR 715.700 250.000 712.200 277.000 711. 800 282. 000 711. 800 282.010 710.700 285.000 • GR 710.300 290.000 710. 500 295.000 710. 700 300.000 710. 600 305.000 710.300 310.000 • GR 711. 000 315.000 711. 700 320. 000 712. 400 322.000 713.700 327.000 721.200 340.000 
GR 721. 800 365.000 724. !00 390.000 726. 500 415.000 728. 100 430.000 0.000 0.000 • • DOWNSTREAM FACE OF PRIVATELY OWNED BRIDGE <PERCHED BRIDGE) 
Xi 8961. 000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 

• • SB 0.000 1. 640 3.000 0.000 42.000 0.000 460.000 0.000 0.000 0.000 
UPSTREAM FACE OF PRIVATELY OWNED BRIDGE <PERCHED BRIDGE) • )(1 8972.000 0.000 0.000 0.000 11.000 1 !. 000 11.000 0.000 0.000 0.000 • )(2 0.000 0.000 1. 000 721. 200 721. 400 0.000 0.000 0.000 0.000 0.000 

BT -! 1. 000 200.000 718.700 0.000 225.000 7:19.200 0.000 250.000 720.600 0.000 

• BT 0.000 277.000 721.400 0.000 282.000 721. 400 711. 800 282.010 721. 400 720.000 • BT 0.000 340.000 721. 700 721.200 365.000 721. 800 0.000 390.000 724. 100 0.000 
BT 0.000 415. 000 726. 500 0.000 430.000 728. 100 0.000 0.000 0.000 0.000 

• • NC 0.000 0.000 0.000 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 
CROSS SEC"iIOlll UPSTREAM OF PRIVATELY OWNED BRIDGE 

• )( 1 8973.000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 • 
CROSS SECTION AT UPSTREAM CORPORATE LIMIT 

• X1 9200.000 0.000 0.000 0.000 227.000 227.000 227.000 0.000 0.000 0.000 • E.J 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

• • 
• • 
• • 
• • 
• • 



• 
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28 AUG 86 

SECNO 
G 
TIME 
SLOPE 

8:32:07 

DEPTH CWSEL 
GLOB QCH 
VLDB VCH 
XLOBL XLCH 

• *PROF 1 

• CCHV== 0. iOO CEHV= 0.300 
*SECl\10 0. 000 

CRIWS ~!SELK 
GlROB ALOB 
VROB XNL 
XLOBR !TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICOl,!T 

HL 
VOL 
WTN 
CORAR 

CROSS SECTION MOVED TO DOWNSTREAM CORPORATE LIMITS 

• 
• 
• 
• 

0.00 11. 53 695.63 
6280. 450. 5399. 
0.00 3.41 7.97 

0. 002033 0. 0. 

*SECNO 1808.000 
1808. 00 1 i.. 58 

6280. 453. 
0.07 3.40 

0. 001991 1808. 

699.28 
5393. 

7. 92 
1808. 

• *SECNO !873. 000 

3470 ENCROACHMENT STATIONS= 
• 1873. 00 11. 53 699. 38 

6280. ll-i 1. 5466. 
0.07 3.61 8.07 

• 0. 002084 65. 65. 

• CCHV= 0.300 CEHV= 
<>SECNO 1938. 000 

0.500 

0.00 695.00 696. 51 0.87 
431. 132. 677. 133. 
3.23 0.060 0.040 0.060 

0. 0 0 3 

0. 00 
434. 
3.21 

1808. 

0.00 
133. 

0.060 
i 

700. 14 
681. 

0.040 
0 

0.86 
135. 

0.060 
0 

0.00 
0. 

0.000 
0. 00 

3. 64 
39. 

0.000 
0. 00 

233.0 330.0 TYPE= 1 TARGET= 
0.00 0.00 700.29 0.91 0. 13 
402. 114. 677. i 14. 41. 
3. 53 0.060 0.040 0.060 0. 000 

65. 2 0 0 0.00 

• 3470 ENCROACHMENT STAT!ONS= 249.0 314.0 TYPE= 
BRIDGE 
700.72 

664. 
0.040 

0 

1 TARGET= 
CROSS SECTION DOWNSTREAM OF BORDMAN RD 

1938.00 11.33 699.33 0.00 0.00 • 6280. 0. 6280. 0. 0. 
0.07 0.00 9.46 0.00 0.000 

0. 004198 65. 65. 65. 2 

• 
CCHV= 0. 100 CEHV= 0.300 

1. 39 
0. 

0.000 
0 

• *SECNO 1939.000 

• 
• 
• 
• 
• 

3370 NORMAL BRIDGE,NRD= 25 MIN ELTRD= 708.30 MAX ELLC= 705.80 

0. 19 
42. 

0.000 
0. 00 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

0.00 
0. 

6B4. 10 
116.25 

0.00 
5. 

687. 70 
116. 56 

97.000 
0. 01 

5. 
687.85 

97.00 

65.000 

0.24 
5. 

688.00 
65.00 

685.60 
685.30 

223. SB 
339.83 

689.20 
688.90 

223.42 
339.98 

689.35 
689.05 

233.00 
330.00 

689. 50 
100000. 00 

249.00 
314.00 
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• 28 AUQ 86 8:32:07 

• 0~,._l,IM '7"1.r-.-."?l 1 CWSEL CRIWS WSELK EG HV HL WC.Wl'IU ucr-tM 
Gl GlLDB GCH GROB AL•B ACH AROB VOL 
TIME VLOD VCH VROB XNL XNCH XNR WTN • SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR 

• 3470 ENC~OACHMENT STAT I Oi\JS= 249.0 314.0 TYPE= 1 TARGET= 
DOWNSTREAM FACE OF BCRDMAN RD BRIDGE • 1939.00 1 i. 33 699. 33 0.00 0. 00 700.72 !. 39 0.00 

..l..!::u~n " L~On ,.. ,.. ~.LA " 
,, ,.., 

......... '""'"'· v. uc.uv. V, v. QC""t. v. .. .::c. 

0.07 0.00 9.46 0.00 0.000 0.030 0.000 0.000 • 0.002359 L i. 1. 0 0 0 0.00 

• *SECND 1972.000 

3370 NORMAL BRIDGE,NRD= 25 MIN ELTRD= 708.30 MAX ELLC= 705.80 ., 
3470 ENCROACHMENT STATIONS= 249.Q 314.0 • UPSTREAM FACE OF BORDMAN RD BRIDCE 

1972.00 11.44 699. 44 0.00 0.00 
6280. 0. 6280. 0. 0. • 0.07 0.00 9.36 0.00 0.000 

0. 002285 33. 33. 33. 0 

• <>SECNO 1973.000 

• 3470 ENCROACHMENT STATIONS~ 249.0 314.0 

TYPE= 

700.80 
671. 

0.030 
0 

TYPE= 
CROSS SECTION UPSTREAM OF BDRDMAN RD BRIDGE 

1973. 00 11. 44 699 . ./1,4 
• ' 6280. 0. 6280. 

• 
• 
• 
• 

0.07 0.00 9.36 
0.004059 1. 1. 

*SECNO 2007.000 
2007.00 11. 78 

6280. 405. 
0.08 2.93 

0. 001938 34. 

CCHV= 0.300 CEl-lV= 
-<·8E'.CN0 2072. 000 

700.08 
5486. 

7. 91 
34. 

0. 500 

0.00 
0. 

0.00 
a. 

0.00 
389. 
2.78 

34. 

0. 00 
0. 

0.000 
0 

0.00 
138. 

0.070 
2 

700.80 
671. 

0.040 
0 

700.95 
693. 

0.040 
0 

• 3470 ENCROACHMENT STATIONS= 101. 0 348.0 TYPE= 

• 
• 
• 
• 

1 TARGET= 

1. 36 
0. 

0.000 
0 

0.08 
42. 

0.000 
0.00 

1 TARGET= 

1. 36 
0. 

0.000 
0 

0.86 
140. 

0. 070 
0 

0.00 
42. 

0.000 
0. 00 

0.09 
43. 

0.000 
0.00 

1 TARGET= 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN 
TOPWID 

65.000 

0. 00 
C ,.,_ 

688.00 
65.00 

65.000 

0.00 
5. 

688.00 
65. 00 

65.000 

0.00 
5. 

688.00 
65.00 

0.05 
5. 

688.30 
117. 58 

247.000 

SSTA 
ENDST 

689. 50 
4 nl'\nl'\I'\ nn 
LVVVVV,VV 

249.00 
314.00 

689. 50 
100000.00 

249.00 
314.00 

689. 50 
100000.00 

249.00 
314.00 

689.80 
689. 50 

222.91 
340.49 
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• 
• 
• 
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• 
• 
• 
• 
• ., 
• 
• 
• 

28 AUG 86 8:3le:07 

FIELD MEASURED CROSS 
2072.00 12.09 700.79 

6280. 605. 5226. 
0.08 l.B1 5.41 

0. 001035 65. 65. 

-n-SECNO 2172. 000 

3470 ENCROACHMENT STATIONS= 
FIELD MEASURED CROSS 

2172.00 12.38 701.08 
6280. 1265. 4429. 
0.09 1. 52 4.45 

0. 000676 100. 100. 

CCHV= 0. 100 CEHV= 0. 300 
*SECNO 2591.000 

SECTIOill 
0.00 
449. 
l. 66 
65. 

253.0 
SECTION 

0.00 
586. 
i. 23 
100. 

MOVED TO 
0.00 
334. 

0.070 
2 

100' UPSTREAM OF BORDMAN RD 

717.0 

0.00 
831. 

0. 070 
2 

701. 18 0.39 0.09 
967. 271. 45 . 

o. 040 0.070 0.000 
0 0 0. 00 

TYPE= 

701. 31 
995. 

0.040 
0 

! TARGET= 

0.23 
475. 

0.070 
0 

0.08 
49. 

0.000 
0.00 

CROSS SEC-iION REPEATED UPSTREAM 
0. 00 
477. 

2591.00 11.71 701.36 
6280. 1150. 4653. 

0. 12 1.61 5.01 
0. 000938 lJ.i9. 

*SECNO 3010.000 

1. 30 
~:-19. 

CROSS SECTION REPEATED UPSTREAM 
3010.00 

6280. 
0. 14 

0.001257 

11. 16 
1032. 

1. 69 
419. 

i:·SECNO 3429. 000 

701.76 
4864. 

5. 57 
419. 

CROSS SECTION A MOVED 
3429.00 10. 79 702. 34 

6280. 531. 406-'3. 
0. 17 

0.000986 
1. 67 
419. 

*SECNO 3850.000 

5. 07 
419. 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION A 

3850.00 10. 21 702.71 
6280. 554. 4917. 

0. 19 2. 06 6. 55 
0. 001795 421. 421. 

~ ~~ v.vv 
385. 
1. 37 
419. 

DOWNSTREAM 
0.00 

1684. 
!. 51 
419. 

0.0 

0.00 
809. 
1. 66 
421. 

0.00 
713. 

0.070 
2 

701. 66 
929. 

0. 040 
0 

0. 00 702. 14 
609. 

0.070 
2 

0. 00 
319. 

0.070 
2 

438.0 

0. 00 
270. 

0.070 
2 

873. 
0.040 

0 

702.62 
802. 

0.040 
0 

TYPE= 

703. 24 
751. 

0.040 
0 

0. 30 
366. 

0.070 
0 

~ ~~ 

V, WC 

28!. 
0.070 

0 

0.27 
1116. 
0.070 

0 

0.33 
70. 

0.000 
0.00 

0. 45 
88 . 

0.000 
0.00 

0.46 
i07. 

0.000 
0.00 

1 TARGET= 

0.53 
488 . 

0.070 
0 

0. 55 
126. 

0.000 
0. 00 

BRIDGE 
0. 14 

6. 
688. 70 
247.00 

464.000 

0.05 
6. 

688.70 
448.26 

0.02 
11. 

689.65 
4~i7. 15 

0.03 
15. 

690.60 
430.89 

0.01 
19. 

691. 55 
536.97 

437.999 

0.08 
24. 

692. 50 
408.26 

696.20 
692.80 

101. 00 
348.00 

69b.20 
692.80 

253.00 
701. 26 

697. 15 
693. 75 

244. 19 
69i. 34 

698. 10 
694.70 

250. 52 
681. 41 

693. 95 
696.45 
28. !3 

565. 10 

694.90 
697.40 
29.74 

438.00 
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2:8 AUG 86 

s~ct"o 
0 
TIME 
SLOPE 

8.32:07 

DEPiH 
GLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

*SECNO 4237.000 

CRIWS 
GROB 
VROB 
XLOBR 

WSELii\ 
ALOE 
XNL 
ITRIAL 

CROSS SECTION A REPEATED UPSTREAM 
4237.00 9.32 703.36 0.00 0.00 

6280. 458. 5448. 374. 197. 
r, Cl1 
'"'· ii.I,, ... 

,::, .,., 
.... ..,w c, no ....,, -, 0.070 

0.003167 387. 387. 387. 2 

*SECNO 4625.000 
CROSS 

4625.00 
6280. 

0.22 
0.003759 

SECTION A REPEATED UPSTREAM 
8.99 
405. 
2.37 
388. 

<>SECNO 5012.000 

704. 57 
5529. 

8. 57 
388. 

CROSS SECT10N A REPEATED 
50i2.00 B.92 706.04 

6280. 392. 5549. 
0.23 2.38 8.69 

0. 003926 387. 387. 

<>SECNO 5iJOO.OOO 

0. 00 
346. 
2. 71 
200. 

0.00 
339. 
2.73 
387. 

0. 00 
171. 

0.070 
2 

0. 00 
164. 

0.070 
2 

CROSS SECTXON A REPEATED UPSTREAM 
5400.00 8.87 707. 53 0.00 

6280. 385. 5561. 335. 
0.25 2.39 B.77 2.75 

0. 004023 388. 388. 230. 

<>SECNO 5787.000 
CROSS SECTION A REPEATED 

5787.00 8.85 709.05 
6280. 

0.26 
0.004069 

3Bi. 
2. 39 
387. 

*SE:CNO b1i5.000 

5566. 
8.80 
387. 

0.00 
333. 
2.75 
200. 

0.00 
16!. 

0.070 
2 

0. 00 
159. 

0.070 
2 

CROSS SECTION A REPEATED UPSTREAM 
6175.00 8.89 710.63 0.00 

6280. 387. 5557. 336. 
0.27 2.39 8.74 2.74 

0. 003993 ~-" ..,co. 

0. 00 
162. 

0.070 
1 

EG 
ACH 
XNCH 
!DC 

704.'26 
673. 

0.040 
0 

705. 59 
645. 

0.040 
0 

707.09 
638. 

0.040 
0 

708.60 
634. 

0.040 
0 

710. 13 
633 . 

0.040 
0 

711. 70 
636. 

0.040 
0 

HV 
AROB 
XNR 
ICONT 

0.89 
144. 

0.070 
0 

1. 02 
128. 

0.070 
0 

1. 05 
124. 

0.070 
0 

1. 07 
122. 

0.070 
0 

1. 013 
121. 

0.070 
0 

1. 06 
122. 

0.070 
0 

HL 
VOL 
WTN 
CORAR 

0. 90 
1:37. 

0. 000 
0.00 

1. 30 
145. 

0. 000 
0,00 

1. 49 
153. 

0.000 
0.00 

1. 51 
il!,1. 

0.000 
0.00 

1. 53 
169. 

0.000 
0.00 

1. 56 
177. 

0.000 
,-. ,-.,-. 
v.vv 

OLOSS 
TWA 
ELMIN 
TOPWID 

0. 11 
27. 

694.04 
244. 18 

0.04 
29 . 

695.58 
214.78 

0.0i 
31. 

697. 12 
213.99 

0.01 
32. 

698.66 
213. 55 

0.00 
::34. 

700.20 
213.35 

0.00 
36. 

701. 74 
213.68 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

696.44 
698.94 
32. 18 

276.36 

697.98 
700.48 
33.06 

247.84 

699. 52 
702.02 
33.2B 

247.27 

701.06 
703. 56 
33.41 

246.95 

702.60 
705. io 
33.t\6 

246.81 

704. 14 
706.64 
33.37 

247.05 
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• 28 AUG 86 8:32:07 PAGE 10 • 
• SECNO DEPTH C~iSEL CRlWS WSELK EG HY HL OLOSS BANK ELEY I • G G!LOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST • 
• ;;-SECl\!O 6368. 000 • 

3470 ENCROACHMENT STATIONS== 60,0 253.0 TYPE= ! TARGET= 193.000 • 6368.00 8.87 711. 39 0. 00 0. 00 712. 50 1. 11 0.79 0.02 704.91 • 6280. 301. 5640. 339. 117. 634. 122. 181. 37. 707.41 
0.28 2. 56 8.89 2. 79 0.070 0.040 0.070 0.000 702. !51 60.00 

• 0.004144 193. 193. 193. 2 0 0 0.00 186.94 246.94 • 
• CCHV= 0.500 CEHV= 1. 000 • *SECNO 6468.000 

• I 3470 ENCROACHMENT STATXONS= 86. 5 226. 5 TYPE= 1 TARGET= 140. 000 • 6468.00 8.70 711. 81 0.00 0.00 712.99 1. 18 0.43 0.06 705. 5! 
6280. 161. 5581. 538. 62. 618. 88. 183 . 37. 708.01 • 0.28 2.62 9.03 6. 13 0.080 0.040 0.035 0.000 703. 11 86. 50 • 0. 00441"3 100. 100. 100. l 0 0 0.00 140.00 226. 50 

L 

• l.L • *SECNO 6562.000 
CROSS SECTION AT M-19 BRIDGE REPEATED • 6562.00 9. 01 712. 26 0. 00 0. 00 713. 92 !. 66 0.45 0.48 705.75 • 6280. 93. 5787. .1)00. 35. 546. 58. 184 . 37. 704. 75 

0.29 2 67 10. 61 6.93 0.080 0.040 0.035 0.000 703.25 89.27 
' • 0 005286 94. 94. 94. 2 0 0 0.00 96.20 185.46 
j~ • 

• CCHV= 0. 100 CEHV= 0.300 I • I 
*SECND 6850.000 

CROSS SECTION AT M-19 BRIDGE REPEATED --!. 6_"._ 

• 6850.00 9. 45 713.85 0.00 0.00 715.32 1. 46 1. 38 0.02 706.90 • 62B0. 101. 5756. 423. 40. 577. 65. 188. 38. 705.90 ) 
0.29 2. 53 9. 98 6. 53 0. 080 0.040 0.035 0. 000 704.40 88. 54 Jl--• 0. 004351 288. 288. 288. 2 0 0 0.00 97.84 186.38 • 

• *SECNO 6900.000 • CROSS SECTION AT M-19 BRIDGE REPEATED 
6900.00 9.49 7!4.09 0.00 0.00 715. 53 1. 45 0.22 0.00 707. 10 

• 62B0 . 102. 5754. 425. 40. 579. 65. 189. 38. 706. 10 • 0.30 2. 52 9.93 6. 50 0. OBO 0.040 0.035 0.000 704.60 88.47 
0.004278 50. 50. 50. 0 0 0 0.00 97.99 186.46 

• • 
• • 
• • 
• • 
• I • 



• 28 AUG 86 8:32:07 PAGE 11 • 
• SECND DEPTH CWSEL CRlWS WSELK EG HV HL • LOSS BANK ELEV • Q QLOB GCH GROB ALDB ACH ARDB VOL TWA LEFT/RIGHT 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR lTRIAL IDC I CONT CORAR TOPWID ENDST • 
• -:,.SECNO 6950. 000 • 

3470 ENCROACHMENT STATIOlllS= 87.0 183.0 TYPE= i TARGET= 96.000 • CROSS SECTION 50' DCWNSTREAM OF M-19 BRIDGE • 6950.00 9.50 714.30 0. 00 0.00 715. 75 1. 45 0.21 0.00 707.30 
6280. 102. 5750. ,;20. 40. 580. 63 . 190. 38. 706.30 • 0.30 2.52 9. 91 6.8il 0.080 0.040 0.035 0.000 704.80 88.46 • 0.004259 50. 50. 50. 0 0 0 0.00 94. 54 183.00 

• • CCHV= 0. !00 CEHV= 0.500 
*SECNO 7000.000 • • 3470 ENCROACHMENT STATIONS= 100.0 170.0 TYPE= 1 TARGET= 70.000 

CROSS SECTION DO~JN STREAM OF M-19 BRIDGc • 7000.00 9. 59 714.39 0.00 0.00 716. 17 1. 78 0.26 0. 17 707.30 • 6280. 0. 6280. 0. 0. 586. 0. 191. 38. 100000.00 
0.30 0.00 10.71 0.00 0.000 O.OIJO 0.000 o.oco 704.80 100.00 • 0.006366 50. 50. 50. 2 0 0 0.00 70.00 170.00 • 

• CCHV= 0. 100 CEHV= 0.300 • *SECNO 7001. 000 

• 3370 NORMAL BRIDGE,NRD= 10 MIN ELTRD= 717.00 MAX ELLC= 718. 50 • 
• 3470 ENCROACHMENT STATIONS= 100.0 170.0 TYPE= 1 TARGET=> 70.000 • DOWNSTREAM FACE OF M-19 BRIDGE 

7001. 00 9.59 714.39 0.00 0.00 716. 18 1. 79 0. 00 0.00 707.30 

• 6280. 0. 6280. 0. 0. 584. 0. 191. 38. 100000.00 • 0.30 0.00 10.75 0.00 0.000 0.030 0.000 0.000 704.80 100.00 
0.003627 1. 1. 1. 0 0 0 -2. 47 70.00 170.00 

• • 
*SECNO 7036.000 • • 3370 NORMAL BR!DGE,NRD= 10 MIN ELTRD= 717.00 MAX ELLC= 718. 50 

• • 3470 ENCROACHMENT STATIONS= 100.0 170.0 TYPE= 1 TARGET= 70.000 
UPSTREAM FACE OF M-19 BRIDGE 

• 7036.00 9.80 714.60 0.00 0.00 716.31 i. 71 0. 12 0.01 707.30 • 6280. 0. 6280. 0. 0. 598. 0. 191. 39. 100000.00 
0.30 0.00 10. 50 0.00 0.000 0.030 0.000 0.000 704.80 100.00 

• 0.003368 35. 35. 35. 2 0 0 -2.62 70.00 170.00 • 
• • 
• • 
• • 



• 28 AUG 86 8:32:07 PAGE 12 • 
• ' 

SECNO DEPTH CWSEL CRIWS WSEUI EG HV HL OLOSS BANK ELEV • G GLOB GCH GROB ALOB ACH AROll VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR ]TRIAL IDC lCONT CORAR TOPWID ENDST • 

• *SECNO 7037.000 • 
3470 ENCROACHMENT STATIONS= 100,0 170.0 TYPE= 1 TARGET= 70. 000 • CROSS SECTION UPSTREAM OF M-19 BRIDGE • 7037.00 9. 84 714.64 0.00 0.00 716.32 1. 68 0.00 0.00 707.30 

6280. 0. 6280. 0. 0. 604 . 0. 191. 39. 100000.00 • 0.30 0.00 10.41 0.00 0.000 0.040 0.000 0.000 704.BO 100.00 • 0.005823 1. 1. 1. 2 0 0 0.00 70.00 170.00 

• • CCHV<= 0.300 CEHV= 0.500 
*SECNO 7047.000 • • 3470 ENCROACHMENT STATIONS= 90.0 180.0 TYPE= i TARGET= 90. 000 

7047.00 10. 50 715. 30 0.00 0.00 7!6. 50 1. 20 0.04 0. 14 707.30 • 6280. 121. 5876. 283. 50. 650. 65. 191. 39. 706.30 • 0.30 2.43 9.04 4. 33 0.080 0.040 0.050 0.000 704.80 90.00 
0.003045 KO. !O. 10. 3 0 0 0.00 90.00 180.00 • • 

*SECNO 7137.000 • CROSS SECTION AT M-19 BRIDGE REPEATED • 7137.00 10.55 715.63 0.00 0.00 716. 79 1. 15 0.27 0.01 707.58 
6280. 122. 5B14. 343, 53. 654. B4. 193. 39. 706. 58 

• 0,30 2.29 8.90 4.09 0.080 0.040 0.050 0.000 705.08 86. 72 • 0.002923 90. 90. 90. 2 0 0 0.00 101.94 188.66 

• • CCKV= 0. 100 CEHV= 0.300 
<>SECNO 7517.000 

• CROSS SECTION AT M-19 BRIDGE REPEATED • 7517.00 10. 57 716.75 0 00 0.00 717.90 1. !5 1. 11 0.00 708.68 
6280. 123. 5814. 344. 54. 654. 84. 200. 40. 707.68 

• 0.3i 2.29 8.8B 4.08 0.080 0.040 0.050 0.000 706. 18 86.70 • 0.0029!0 380. 380. 380. 2 0 0 0.00 101.98 188.69 

• • *SECNO 7997.000 
CROSS SECTION AT 1-1-19 BRIDGE REPEATED 

• 7997.00 10. 58 718. 14 0.00 0.00 719.29 1. 14 1. 39 0.00 710.06 • 6280. 123. 58!3. 344. 54. 656. 85. 209. 41. 709.06 
0.33 2.2B 8.86 4.07 0.080 0.040 0.050 0.000 707. 56 86.67 

• 0.002889 480. 480. 480. 0 0 0 0.00 102.06 188.73 • 
• • 
• • 
• • 
• • 
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28 AUG 86 8:32:07 

G 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

*SECNO 8477.000 

CWSEL 
GCH 
VCH 
XLCH 

CROSS SECTION AT M-!9 
8477.00 10. 59 719. 53 

6280. 123. 5812. 
0.35 2.28 8.85 

0. 002B78 4B0. 4B0. 

*SECNO 8960.000 

CRIWS 
GROB 
VROB 
XLOBR 

BRIDGE 
0.00 
345. 
4.07 
480. 

WSELK 
AL•B 
XNL 
ITRIAL 

REPEATED 
0.00 

54. 
0.080 

0 

CROSS SECTION DOWNSTREAM OF PRIVATELY 
8960.00 10.87 721. 17 0.00 0.00 

b2B0. 1975. 4201. 105. BOb. 
0.37 2.45 9.20 2. 17 0.080 

0. 002842 483. 483. 483. 2 

*SECNO 8961. 000 

EQ 
ACH 
XNCH 
lDC 

720.67 
657. 

0.040 
0 

HV 
AROB 
XNR 
lCONT 

1. 14 
85. 

0.050 
0 

Ql,INED BR X DGE 
722.08 0.91 

48. 
0.080 

0 

457 . 
0.040 

0 

HL 
VOL 
WTN 
CORAR 

1. 38 
217. 

Q.Q00 
0.00 

1. 38 
229. 

0.000 
0.00 

nm.1:-11:n~i=AM FACE OF P~T\JATi=t v OWNED BF!lDG:S (PERCHED BRIDGE) 
8961. 00 10. 87 721.. 17 0. 00 0. 00 722. 08 0. 91 0. 00 

6280. !974. 420!. 105. 806. 457. 48. 229. 
0.37 

0.002843 

SPECIAL BRIDGE 

5070,VAR!ABLE 
SB XK 

0.00 

2.45 
1. 

ELCHU 
XKOR 

1. 64 

*SECNO B972.000 

OR 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC 

725.92 722.08 

9.20 
!. 

ELCHD ON 
COF<il 
3.00 

H3 

0.00 

2. ii' 
1. 

CARD SB 
ROLEN 

0.00 

QWEIR 

2067. 

UPSTREAM FACE OF PRIVATELY OWNED 
8972.00 12.61 722.91 0.00 

6280. 2510. 3607. 163. 
" .., ... i 00 L 7A ' Ail 
Vo tJI 

~. ,_ 
'-'• , -er .. .,.,. 

0.001237 11. 11. 11. 

0.080 
0 

0.040 
0 

l\!OT SPECIFIED 
BWC 
'12.00 

BWP 

0.080 
0 

0.00 

0.000 
0.00 

BAREA 
460.00 

G!PR BAREA TRAPEZOID 
AREA 

4242. 460. 45B. 

BRIDGE (PERCHED BRIDGE) 
0.00 723.34 0.43 1. 26 

1265. 535. 113. 230. 
I\ /\Qi'\. n nAn l\ l\CU\ /'\ f\1\1\ 
-..,. --- v • ...,...,...., ,.,_ ...,_..., ""'· -- ...... 

2 0 2 0.00 

OL•SS BANK ELEV 
TWA 
ELMIN 
TOPWID 

LEFT/RIGHT 
SSTA 
ENDST 

0.00 
42. 

708.94 
102.09 

0.02 
44. 

710.30 
316.98 

0.00 
44. 

7i0.30 
316.97 

ss 
0.00 

ELLC 

721. 20 

0.00 
44 . 

"71 I'\ i,n 
,- ·-· --
364. 51 

711. 44 
710.44 
86.66 

188.75 

711. 80 
713.70 
22.97 

339.95 

7! 1. 80 
713.70 
22.98 

339.95 

ELCHU 
710.30 

ELTRD 

721. 40 

711. BO 
713.70 
12. 54 

377.06 

PAGE 13 • -.. 
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• 28 AUG 96 8:32:07 

• ~~,..U.11"'1, DEPTH ..... 1 ............ 
WW:::Vl'-'U \.,WUl::.L 

G GLOB GCH 
TIME VLOB VCH • SLOPE XLOBL XLCH 

• CCHV= 0. 100 CEHV= 0. 300 
*SECNO 8973.000 

CRIWS WSELi, EG 
G!ROB ALOB ACH 
VROB XNL XNCH 
XLOBR !TRIAL IDC 

CROSS SECTION UPSTR~AM OF PRIVATELY OWNED BRIDGE 
• 8973.00 12.61 722.91 

• 
6280. 
0.37 

0.001.238 
!. 98 

1. 

• *SECND 9200.000 

3609. 
6. 75 

1. 

0.00 
t LC> .,. ............ 
!. 44 

1. 

0.00 723.34 
-1 ~:u .. .e; c.-,c. 
,1,C..'--'""· tJW,J, 

0.080 0.040 
0 0 

CROSS SECTIOI\J AT UPSTREAM CORPORATE Lli"IIT 
9200.00 12.92 

• 6280. 2585. 

• 
• 
• 
• ., 
• 
• 
• 
• 
• 
• 
• 
• 
• 

0.38 1.91 
0.001079 227. 

723.22 
3518. 

6. 41 
227. 

0.00 0.00 723.60 
177. 1350. 549. 
1. 37 0.080 0.040 
227, 2 Q 

PAGE 14 • 
HV HL OLOSS BANK ELEV -• AROB VOL TWA LEFT/RIGHT 
XNR WTN ELMIN SSTA 
!CONT CORAR TOPWID ENDST • 

• 
0.43 0.00 0.00 711. 80 • . '.., "'"'" 

,.,, "7 t"' "7" 
.L .1.w • t::;.""''-'· ~~- , ""...,, , '-' 

0.080 0.000 710.30 12. 56 
0 0.00 364.48 377.04 • 

• 
0.38 0.26 0.00 711. BO 
129. 240. 46. 713. 70 • 0.080 0.000 710.30 10.66 

Q Q.QQ 369. EH 380.47 • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 28 AUG 86 8:32:07 PAGE 15 • 
• • 

THIS RUN EXECUTED 28 AUG 86 8:32: 13 • *****i'******************************************** • HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 • MODIFICATION - 50,51,52,53,54,55,56 • ·Jt*~**************'.l-•X-•~•.:}*****-t::•*****~~**~~***********"~** 

• • NOTE- ASTERISK ( * ) AT LEFT OF CROSS-SECTION NUl"iBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

• • BELLE RIVER 

• SUMMARY PRINTOUT TABLE 150 • 
• SECNO XLCH ELTRD ELLC ELMIN (j} CWSEL CRIWS EG lOK*S VCH AREA . 011-<. • 

0.000 0.00 0.00 0.00 684. 10 6280.00 695.63 0.00 696. 51 20.33 7.97 942.31 1392.73 • • 1808.000 1808.00 0.00 0.00 687.70 6280.00 699.28 0.00 700. 14 19.91 7.92 949.29 1407. 50 

• 1873.000 65.00 0.00 0.00 687.85 6280.00 699.38 0.00 700.29 20.84 8.07 905.20 1375.73 • 
1938.000 65.00 0.00 0.00 688.00 6280.00 699.33 0.00 700.72 41.98 9.46 663.60 969.27 • • 1939.000 1. 00 708.30 705.80 688.00 6280.00 699.33 0.00 700. 72 23. 59 9.46 663.79 1292.89 

• 1972.000 33.00 708.30 705.80 688. 00 6280.00 699.44 0.00 700.80 22.85 9.36 670.87 1313.73 • 
1973.000 1. 00 0.00 0.00 688. 00 6280.00 699.44 0.00 700.80 40. 59 9.36 671. 05 985. 71 • • 2007.000 34 00 0.00 0.00 688.30 6280.00 700.08 0.00 700.95 19.38 7.91 971. 93 1426.61 

• 2072.000 65.00 0.00 0.00 688.70 6280.00 700.79 0.00 701. 18 10.35 5.41 1571. 69 1952. 17 • 
2172.000 100.00 0.00 0.00 688.70 6280.00 701. 08 0.00 701.31 6.76 4.45 2300.35 2416.03 

• 2591. 000 419.00 0.00 0.00 689.65 6280.00 701. 36 0.00 701. 66 9.38 5. 01 2006.90 2050. 51 • 
• 3010.000 419.00 0.00 0.00 690.60 6280.00 701.76 0.00 702. 14 12. 57 5. 57 1763.05 177!. 52 • 

3429.000 419.00 0.00 0.00 691. 55 6280.00 702.34 0.00 702.62 9.86 5. 07 2236.27 2000.42 

• 3850.000 421. 00 0.00 0.00 692. 50 6280.00 702. 71 0.00 703.24 17.95 6. 55 1507.85 1482. 15 • 
• 4237.000 387.00 0.00 0.00 694.04 6280.00 703.36 0.00 704.26 31. 67 8.09 1013.87 1116. 00 • 

4625.000 388.00 0.00 0.00 695. 58 6280.00 704.57 0.00 705. 59 37. 59 8. 57 943.74 1024.29 • • 5012.000 387.00 0.00 0.00 697. 12 6280.00 706. 04 0.00 707.09 39.26 8.69 926.63 1002.30 

• • 
• • 
• • 



• 28 AUG 86 8:: 32: 07 P,AGE 16 • 
' • I 

SECNCl XLCH EL.,RD ELLC EU1IN GI C~ISEL CRIWS EG lOK*S VCH AREA . 01K • 
5400.000 :388. 00 0. 00 0.00 698.66 6:280. 00 707. 53 0,00 708.60 40.23 8. 77 917.05 990.07 • • 5787. 000 :387. 00 0.00 0, 00 700.20 6:280. 00 709.05 0.00 710. 13 40.69 8.80 912.67 984. 50 

• 6175. 0()0 :388. 00 0.00 0.00 701. 74 6:280. 00 71.0.63 0.00 711. 70 39.93 8. 74 919.99 993.82 • 
6368. 0()0 :193. 00 0.00 0.00 702. 51 6:280. 00 71.1. 38 0.00 712. 50 41.44 8.89 873. 17 975. 56 • • 6468.000 :100. 00 0.00 0 .. 00 703. 11 6:280. 00 7i 1. 81 0.00 712.99 44. 14 9.03 767.67 945.20 

• 6562.000 94.00 0.00 0.00 703. 25 6:280. 00 712.26 0,00 713.92 52. B6 li0.61 63B.32 B63. 76 • 
6850.0()0 :200. oo 0.00 0.00 704.40 6:280. 00 713.85 0,00 715. 32 43. 51 9.98 6B1. 24 952.04 • • 6900.0()0 50.00 0.00 0 .. 00 704.60 6:280. 00 714.09 0,00 715. 53 42.78 9.93 685. 13 960. 18 

• ' 6950.0()0 50.00 0.00 0.00 704.80 6:280. 00 71.4. 30 0.00 715.75 42.59 9.91 682.99 962.34 • 
7000.000 50.00 0.00 0.00 704.80 6:280. 00 71.4. 39 0.00 716. 17 63.66 llO. 71 586.22 797. 10 • ' • 7001. 0()0 L 00 717.00 718. 50 704.80 6:200. 00 71.4. 39 0,00 716. 18 36.27 J!0.75 584. 10 l.042. 7B 

• 7036.0()0 35.00 717.00 718. 50 704.80 6:280. 00 714.60 0.00 716.31 33.68 lcO. 50 59B.35 l.082.04 • 
7037. 000 1.00 0.00 0. 00 704.80 6:280. 00 71.4. 64 0.00 716.32 58.23 10.41 603.51 823.00 • • 7047.0()0 10.00 0.00 0 .. 00 704.80 6:280. 00 71.5. 30 0.00 716. 50 30.45 9.04 764.88 1.13B. 15 

• 7137.0()0 90.00 0.00 0 .. 00 705.08 6:280. 00 715.63 0.00 716. 79 29.23 8.90 791. 11 1161. 51 • 
7517.0()0 :380. 00 0.00 0 .. 00 706. 18 6:280. 00 716.75 0.00 717.90 29. 10 8.88 792.32 l.164. 10 • • 7997.0()0 •~80. 00 0.00 0 .. 00 707. 56 6,280. 00 718. 14 0.00 719.29 28.89 8.86 794.35 1.168. 4.5 

• 8477.000 480.00 0.00 0 .. 00 708.94 6:280. 00 719. 53 0.00 720.67 28.78 8.85 795.32 1170. 53 • 
8960.000 -~83. 00 0.00 0 .. 00 710.30 6,280. 00 7::i!1. 17 0.00 722.08 28.42 9.20 1310.86 1.178. 03 • • B961. 000 1.00 0.00 0 .. 00 7!0.30 6,280. 00 7::i!l. 17 0. 00 722.08 28.43 9.20 1310.65 1.177. 83 

• 8972.000 11. 00 72:1. ilO 721,, 20 710.30 6:280. 00 7::i!2. 91 0. 00 723.34 12.37 6.74 1912.86 1,785.44 • 
8973. OClO 1. 00 0.00 0.00 710.30 6,280.00 7:e!2. 91 0.00 723.34 12. 38 6.75 1912. 18 1.784. 71 • 9200. 0()0 :227. 00 0.00 0 .. 00 710. 30 6:280. 00 7::i!3. 22 0.00 723.60 10.79 6.41 2028. 14 1912.06 • 

• • 
• • 
• • 
• • 
• • 



• 28 ,6;UG 86 8:32:07 PAGE 17 • 
• BELLE RIVER • 

SUMMARV PRINTOUT TABLE 150 • • 
CC-l"'Mn " ,-,.1.1~~1 1"'\.Tr='Ll~n T"\T~11r,.-.., I"\. T l"""IJ I 1r,. TOPWID VI .,..II 
Ul-~1'1\.1 " \., w ,:J,C, L.. JJ.Lrwur U.LrW.:J.f\ u .1 r "'""'::, J\L\..n • • 0.000 6280.00 695.63 Cl.00 0.00 0.63 i 16. 25 0.00 

• !808.000 6280.00 699.28 0.00 3.65 0.00 116. 56 1808.00 • 
1873.000 6280.00 699.38 0.00 0. 10 0.00 97.00 65.00 • • 1938. 000 6280. 00 699.33 0.00 -0.06 0.00 65.00 65.00 

• 1939.000 6280.00 699.33 0.00 0.00 0.00 65. 00 :L 00 --
1972.000 6280.00 699.44 0. 00 0. 11 0.00 65.00 33.00 • • 1973.000 6280.00 699.44 0.00 0.00 0.00 65.00 1.00 

• 2007. 000 6280.00 700.08 0.00 0.64 0.00 117. 58 34.00 • 
2072. 000 6280. 00 700.79 0.00 0.71 0.00 247.00 65.00 • • 2172.000 6280.00 701. OB 0.00 0.29 0.00 448.26 100.00 

• I 2591. 000 6280.00 701.36 0.00 0.28 0.00 447. 15 419.00 • 
3010.000 6280.00 701. 76 0.00 0.39 0.00 430.89 419.00 • • 3429.000 6280.00 702.34 0.00 0. 59 0.00 536.97 419.00 

• 3850.000 6280.00 702. 71 0.00 0.36 0.00 il08.26 421. 00 • 
4237.000 6280.00 703.36 0.00 0.65 0.00 244. 18 387.00 • • 4625.000 6280. 00 704. 57 0.00 i. 21 0.00 214. 78 388.00 

• 5012. 000 6280.00 706.04 0.00 1. 46 0.00 213.99 387.00 • 
5400.000 6280. 00 707. 53 0.00 i. 4.9 0.00 213. 55 389.00 

• • 5787.000 6280.00 709.05 0.00 1. 52 0.00 213.35 387.00 

• 6175.000 6280.00 710.63 0.00 1. 58 0.00 213.68 388.00 • 
6368.000 6280.00 711. 38 0.00 0.75 0.00 186.94 193.00 • • 6468.000 6280.00 71 i. 81 0.00 0.43 0.00 140.00 100.00 

- Lc;.L~ '""' L'"IOn "" 
.., . .., '">L " "" " A~ " "" 

..,, 
'"'" ..,n "" • • c;;,wgc::;.vuu c,c::;c,u vv , J.ie=;. c::;o u.vv u . .&.}.;} u.vv 70. t:!..V 7""'t. UV 

6850.000 6280. 00 713.85 0.00 !. 59 0.00 97.84 288.00 • • 
• • 
• I I 
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6900.000 6280. 00 714.09 0.00 0.23 0.00 97.99 50.00 • • 6950.000 6280.00 714.30 0.00 0.21 0.00 94. 54 50.00 

• 7000.000 6200.00 714.39 0.00 0.09 0.00 70.00 50.00 • 
700!.. 000 6280.00 714.39 0.00 0.00 0.00 70.00 1. 00 • • 7036.000 6280.00 714.60 0.00 0.22 0.00 70.00 35.00 

• 7037.000 6280. 00 714.64 0.00 0. 04 0.00 70.00 1. 00 • 
701.)7,000 6280. 00 715.30 0.00 0. 66 0.00 90.00 10.00 • • 7137.000 6280. 00 7!5.63 0.00 0. 33 0.00 101. 94 90.00 

• 7517.000 6280. 00 7!6.75 0.00 1. 11 0.00 101. 98 380.00 • 
7997.000 6280. 00 718. 14 0.00 1. 40 0.00 102.06 480.00 • • 8477.000 6280. 00 719. 53 0. 00 1. 39 0. 00 !02.09 4B0.00 

• 8960.000 6280. 00 721. i 7 0.00 1. 64 0. 00 316.98 4B3.00 • 
8961. 000 6280. 00 721. 17 0.00 0.00 0.00 316.97 1. 00 

• • 8972.000 6280.00 722.91 0.00 1. 74 0. 00 364. 51 11. 00 

• 8973.000 6280. 00 722.91 0,00 0.00 0.00 364.48 1. 00 • 
9200.000 6280. 00 723.22 0.00 0.32 0.00 369.81 227.00 

• • 
• • 
• • 
• • 
• • 
• • 
- -• • 
• • 
• I • 



11!11111111111111111111 
OOBREAKOO 

1) COUNTY: 

2) STUDY NAME: 

3) WATERCOURSE: 

• 

OO>lv'3lJ800 

. 11111111111111111111111 



IN REPLY REFER TO 

Planning Division - SS 

DEPARTMENT OF THE ARMY 
DETROIT DISTRICT, CORPS Of ENGINEERS 

BOX 1027 

DETROIT, MICHIGAN 48231-1027 

September 2, 1986 

Mr. Lawrence N. Witte, Chief 
Engineering - Water Management Division 
Michigan Department of Natural Resources 
P.O. Box 30028 
Lansing, Michigan 48909 

Dear Mr. Witte: 

Submitted for your review and approval is a copy of the 
hydraulic calculations for the City of Memphis, Michigan Limited 
Detail Flood Insurance Study. Enclosed are the HEC-2 100-year 
unencroached and encroached runs, a map showing the location of 
the field surveyed cross sections and a brief write up dealing 
with items that will assist the review process, 

If your have 
please contact Mr. 
Wanielista at (313j 

any questions regarding the enclosed data, 
Bruce Holbrook at (313) 226-6772 or Mr. Joe 
226-6773. 

Enclosures 

RECEIVED" 

SEP 04 1986 

ENOlll l't~! llrJ ·Wf\T(// 
MA11,1utMtr; r -•---n J 

Sincerely, 

C. ~ 
c. Argiroff,a.z::?'I 
Chief, Planning Division 



City of Memphis, Michigan 
Limited Detail Flood Insurance Study 

Hydraulic Computation Background Information 

Two streams were studied, the Belle River and Sage Creek. 
The Belle River was studied from the upstream corporate limit to 
the downstream corporate limit. Sage Creek was studied from the 
upstream corporate limit to the creek's confluence with the Belle 
River. 

Manning's "n" values were obtained for the study during a 
site visit. 

The starting water surface elevation at the downstream cor
porate limit for the Belle River was determined by beginning the 
computations at the downstream corporate limit using the slope 
area method. The starting water surface elevation for Sage Creek 
was also found by the slope-area method with the computations 
beginning at the stream's mouth. Each stream was treated as a 
separate run. 

For the encroached runs on the Belle River and Sage Creek, 
the computations were begun using the starting water surface 
elevations found by the slope-area method from the unencroached 
runs. 
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Holbre>a/DHl/66772 

SEP 02 198G 

RECEiVED 

s~r lo 1986 

ENGI~EER!NG•WATER 
iliP.N!\GEMENT 

Plannina Division - 88 

Nr. Lawrence•• Witte, Chief 
lnfineeriDC - Water Nua1-•nt Division 
Nlcbitaa Departllent of ••tural llesoarce• 
P.O. Box 30028 
i.auinj, iiicili&u 48909 

Daill'> Nr. Witte: 

lubattted for your rniew and approval is a copy of \h• 
byclraalic calculation• for the City of Neaphia, Niohif- Lialt•• 
Detail Flood Iuearuce Stady. lnoloaed are the DC-2 100-year 
--croached and enoroacbed rune, a aap abowiDI the locatioa oL. 
tD• tleld •w=•eYn ero•• a.etioaa &ad a brie~ Write up daalia.'" 
with it ... that will •••lat the rev1w proceaa. 

If your have -7 queetion• re1ardin& the enclded-a.ta. 
pleue contact Nr; Braoe Holbrook at (313) 238-8772 or Nr. 3tHJ 
Wlllllieli• ta at (313) 228-6773 • 

.,. 
Siacerely, 

v---
c. Arfiroff, P.I. 
Chief, PluniDI Divtaion 

lnclo•v•• 
, 

·.\ 
\. 



City of Memphis, Michigan 
Limited Detail Flood Insurance Study 

Hydraulic Computati~n Background Information 

Two streams were studied, the Belle River and Sage Creek. 
The Belle River was studied from the upstream corporate limit to 
the downstream corporate limit. Sage Creek was studied from the 
upstream corporate limit to the creek's confluence with the Belle 
River. 

Manning's "n" values were obtained for the study during a 
site visit. 

The starting water surface elevation at the downstream cor
porate limit for the Belle River was determined by beginning the 
computations at the downstream corporate limit using the slope 
area method. The starting water surface elevation for Sage Creek 
was also found by the slope-area method with the computations 
beginning at the stream's mouth. Each stream was treated as a 
separate run. 

For the encroached runs on the Belle River and Sage Creek, 
the computations were begun using the starting water surface 
elevations found by the slope-area method from the unencroached 
runs. 
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2) STUDY NAME: 

3) WATERCOURSE: 

4) DOCUMENT TYPE: 

iU I 11111111 Ii 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

,ltll-*****~****'***********************************'"****"* 
,it WATER SURIFACE PROFILES * 
,it VERSION OIF NOVEMBER 1976 * 
•it UPDATED M,AY 1984 * 
;It 

ii!- RUN DATE 22 AUG 86 TIME 14:29: 14 * 
* 

~~***********·tf-**********************************i:f-****** 

)( )( XXXXXlO( 
)( )( X 
X )( )( 

XXXl(XXX xxxx 
X )( )( 

)( )( )( 

X )( xxxxxxx 

xxxxx l(X)(XX 
X )( )( X 
X X 
)( xxxxx l(XXXX 
X X 
)( X X 
xxxxx Xl(XXXXX 

************~'***********'It************** * U.S. ARMY CORPS OF ENl~INEERS * 
* THE HYDROL.OGIC ENGINEl::RING CENTER * 
* 609 SECON[) STREET, SUITE D * 
* DAVIS, CALIFORNIA 95616 * 
* (916) 440-·2105 (FTS) <!J4B-2105 * 
*"***********ii~***********ilt************** 
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• • 
• 22 AUG 86 14:29: 14 PAGE 1 • 
• -- -THIS RUN EXECUTED 22 AUG B6 14:29:14 

• ***********iHl-************i'.?-********************·:f*** • HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 

• MODIFICATION - 50,51,52,53,54,55,56 • *-lt****i:·****************************************-* 

• C • T1 MEMPHIS, Ml. - FIS 

• T2 100 YEAR FLOOD • T3 SAGE CREEK 

• Ji ICHECK ING N!NV IDIR STRT METRIC HVINS Q WSEL FG • 
I 

0. 0. 0. 0. 0.002000 0.00 0.0 B20. 695.000 0.000 

• J2 NPROF !PLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE • 
• _, 

""" n l'\n.n. -• "'"' I'\ l'\1\1'\ I\ n.nn I'\ l'\l'\I'\ I'\ l"\l"\I"\ I'\ l'\l'\I'\ I'\ l'\l'\F\ n nnl'\ 
... '-"l-1''\,,I' -.--'\4 .:.. 'wVV '"'• VV'w -• V\.IV v. vvv -· --- -· "w-- -· --- -· """''"" • 

• NC 0.030 0.030 0.035 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION MOVED DOWNSTREAM TO MOUTH OF SAGE CREEK 
Xl 0.000 29.000 250.000 283.000 0. 000 0.000 0.000 0.000 0.000 0.000 

• X3 0.000 0.000 0.000 232.000 0. 000 300.000 0.000 0.000 0. 000 0.000 • GR 717.500 59.000 715.600 75.000 714.400 B7. 000 714.300 100.000 714. 500 125.000 
GR 714. 600 150.000 714.900 175.000 715.000 200.000 7.1.5.700 225.000 716.400 240.000 

• GR 716.300 250. 000 709.200 255.000 708.900 260.000 708. 700 265.000 708.000 270.000 I • GR 708.700 275.000 709.400 279.000 716. 100 283.000 716.400 290.000 716.300 300.000 I 

GR 714.500 325.000 714.300 350.000 714.000 375.000 713.800 400.000 714.600 425.000 

• GR 715.000 450.000 715.400 475.000 715. 100 500.000 715.300 525.000 0.000 0.000 • CROSS SECTION DOWNSTREAM OF SERVICE BRIDGE 

- )( 1 169.000 29.000 250.000 283.000 169.000 169.000 169.000 0.000 0.000 0.000 • • X3 0.000 0.000 0.000 253. 500 0.000 279. 500 0. 000 0.000 0.000 0.000 
GR 717. 500 59.000 715.600 75.000 714.400 B7.000 714.300 100.000 714. 500 125. 000 

• GR 714. 600 150.000 714.900 175.000 715.000 200. 000 715.700 225.000 716.400 240.000 • GR 716.300 250.000 709.200 255.000 708.900 260.000 708.700 265.000 708.000 270.000 
GR 70B.700 275.000 709.400 279.000 716. 100 2B3.000 716.400 290.000 716.300 300.000 

• GR 714. 500 325.000 714.300 350.000 714.000 375.000 713.800 400.000 714.600 425.000 • GR 715.000 450.000 715.400 475.000 715. 100 500.000 715.300 525.000 0.000 0. 000 

• NC 0.040 0.070 0.030 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 • DOWNSTREAM FACE OF SERVICE BRIDGE 
)(1 170. 000 3B.000 250.000 285.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 

• X3 0. 000 0.000 0.000 254.000 0.000 280.000 0.000 0.000 0.000 0.000 • BT -38. 000 0.000 715.600 0.000 25.000 715. 300 0.000 50.000 715. 100 0.000 
BT 0.000 75.000 714. 900 0.000 100.000 714.900 0.000 125.000 714.900 0.000 - BT 0.000 150.000 714.900 0.000 175.000 714.800 0.000 200.000 714.900 0.000 -- BT 0.000 225.000 716. 100 0.000 250.000 716.800 0.000 254.000 716.800 710.300 -BT 0.000 254. 500 716. 800 712.800 256.000 716.800 714. 800 258.000 716.BOO 715.900 

• BT 0.000 262,000 716.900 715. 900 264.000 716.800 714.800 265.500 716.BOO 712.800 • BT 0.000 266.000 716.800 710.300 268.000 716.800 710.400 268. 500 716.800 712.900 

• • 



• • 
• 22 AUG 86 14: 29: 14 PAGE 2 • 
• BT 0.000 270.000 716.BOO 714.900 272.000 716.800 716. 100 276.000 716.800 716. 100 • BT 0.000 278.000 716.800 714.900 279. 500 716.800 712.900 280.000 71b.800 710.400 

BT 0.000 285.000 716.900 0.000 310.000 715.900 0.000 335.000 714.900 0.000 

• BT 0.000 360.000 714.300 0.000 385.000 714. 500 0.000 410.000 714.700 0.000 • BT 0.000 435.000 714. 500 0,000 460.000 7!4.800 0.000 485.000 714.900 0.000 
BT 0.000 510.000 714.900 0.000 535.000 715. 100 0.000 0.000 0.000 0.000 

• GR 715.600 0.000 715.300 25.000 715,100 50. 000 714.900 75.000 714.900 100.000 • GR 714.900 125.000 714.900 150.000 714.800 175. 000 714.900 200.000 715. 700 225.000 
GR 716.300 250.000 710.300 254.000 709.300 254.500 708.500 256.000 708.000 258.000 

• GR 708.000 262.000 708. 500 264.000 709.300 265. 500 710.300 266.000 710.400 268.000 • GR 709.400 268. 500 708.600 270.000 708. 100 272.000 708. 100 276.000 708.600 278.000 
GR 709.400 279.500 710.400 2B0.000 716. 100 2B5.000 715.900 310.000 714.900 335.000 

• GR 714.300 360.000 714. 500 385.000 7!4.700 410.000 714. 500 435.000 714.BOO 460.000 • GR 714.900 485.000 714.900 510.000 715. 100 535.000 0.000 0.000 0.000 0.000 

• UPSTREAM FACE OF SERVICE BRIDGE • )( 1 194.000 0.000 0.000 0.000 24.000 24.000 24.000 0.000 0.000 0.000 
)(2 0.000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 

• )(3 0.000 0.000 0.000 254.000 0.000 280.000 0.000 0.000 0.000 0.000 • ' 

NC 0.060 O.ObO 0.040 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 

• CROSS SECTION UPSTREAM OF SicRVICE 3RIDGE • )(1 195.000 29.000 250.000 2B3.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 254.000 0.000 2B0.000 0.000 0.000 0.000 0.000 

• GR 717. 500 59.000 715.600 75.000 714.400 87.000 714.300 100.000 714. 500 125.000 • GR 714.600 150.000 714.900 175.000 715.000 200.000 715.700 225.000 716.400 240.000 
GR 716.300 250.000 709.200 255.000 708.900 260.000 708.700 265.000 708.000 270.000 

• GR 70B.700 275.000 709.400 279.000 716. 100 2B3.000 716.400 290.000 716.300 300.000 • GR 714.500 325.000 714.300 350.000 714.000 375.000 713.BOO 400.000 714.600 425.000 
GR 715.000 450.000 715.400 475.000 715. 100 500.000 715.300 525.000 0.000 0.000 

• MC 0.000 0.000 0.000 0.300 0.500 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION A 

• )(1 255.000 23.000 250,000 267.000 60.000 60. 000 60.000 0.000 0.000 0.000 • )(3 0.000 0.000 0.000 186.000 0.000 332.000 0.000 0.000 o. 000 0.000 
GR 714.900 0.000 714.900 25.000 714.900 50.000 714. 500 75.000 714.200 100.000 

• GR 71.3.800 125.000 713. 500 150.000 713.300 175.000 712.600 200.000 711. 000 225.000 • GR 710.900 240.000 710.600 250.000 709. 100 251. 000 708. :!00 255.000 708.000 260.000 
GR 708.600 263.000 712.600 267.000 713.000 275.000 713.600 300.000 713. 500 325.000 

• GR 713.500 350.000 713.BOO 375.000 714.200 400.000 0.000 0.000 0.000 0.000 • CROSS SECTION B 

• X1 500.000 3!.000 200.000 230.000 245.000 245.000 245.000 0.000 0.000 0.000 • X3 0.000 0.000 0.000 128.000 0.000 303.000 0.000 0.000 0. 000 0.000 
GR 717.600 0.000 714.200 10.000 714.600 25.000 714.200 50.000 713. 400 59.000 

• GR 714.800 75.000 714.600 100.000 714.400 125.000 714.200 150.000 713.900 175.000 • GR 714.200 190.000 713.800 200.000 710.600 203.000 711. 700 205.000 709.600 210.000 
GR 710. 100 215,000 710.400 220. 000 710.700 225.000 713. 900 230.000 714.400 240.000 

• GR 714.600 250.000 714.500 275.000 714.200 300.000 714.500 325.000 715. 100 350.000 • GR 714.000 375.000 714.200 400.000 714.200 425.000 714.400 450.000 713.600 475.000 
GR 715.600 500.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 

• • 
• • 
• • 
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• NC 0.040 0. 070 0.040 0. 500 1. 000 0.000 0,000 o.ooi::, 0.000 0.000 • Xl 565.000 10.000 63.000 77.000 65.000 65.000 65. ooo, 0. 001:, 0.000 0.000 

• GR 716. 500 0.000 713.700 51. 000 712.000 63.000 710.700 64. 001:) 709.900 67.000 • GR 709,900 74. 000 710.700 76.000 711. 900 77.000 716.200 120. 001:, 728.700 150.000 

• NC 0.000 0.000 0.000 0. 100 0.300 0.000 0.000 0. 001D 0.000 0.000 • Xl 630.000 0.000 0.000 0. 000 65.000 65.000 65.000 0. 001:, 0.330 0.000 

• Xl 695.000 0. 000 0.000 0.000 65. 000 65.000 65.000 0. OOi:> 0.330 0.000 • )(3 0.000 0.000 0.000 32.000 0. 000 109.000 0.000 0. 001:, 0.000 0.000 

• NC 0. 000 0.000 0.000 0. 500 1.000 0.000 0.000 0. 001:, 0.000 0.000 • Xl 728. 000 0.000 0.000 0.000 33. 000 33. 000 33.000 o. ooi::, 0. 170 0.000 
)(3 0. 000 0.000 0, 000 40. 000 0. 000 100.000 0, 000 0. 001::, 0.000 0.000 

• )(1 744.000 0. 000 0.000 0. 000 16. 000 16.000 16.000 0.00() 0.080 0.000 • )(3 0.000 o. 000 0.000 44.000 0.000 97.000 0.000 0.00() 0.000 0.000 

• CROSS SECTION SO' DOWNSTREAM OF BELLE RIVER ROAD • X! 759. 000 9. 000 64.000 77.000 15.000 l. 5. 000 15.000 0.00() 0.000 0.000 

• X3 0.000 0. 000 0.000 49. 000 0. 000 93.000 0.000 0.00() 0.000 0.000 • X4 2.000 715.000 56.000 714.000 96. 000 0.000 0.000 0.00() 0.000 0.000 
GR 717.800 0.000 717.800 40.000 713. 000 64.000 711. 000 68. 00() 710.900 70.000 

• GR 71 !. 000 72. 000 7!3.000 77.000 717. BOO 120.000 730.000 150.00() 0.000 0.000 • X1 774.000 10.000 63.000 77.000 15.000 15.000 15.000 0.00() 0.000 0.000 

• )(3 0.000 0.000 0.000 52.000 0.000 89.000 0. 000 0. 00() 0.000 0.000 • GR 717.BOO 0. 000 715.000 51.000 713. 300 63.000 712.000 64.00() 711. 200 67.000 
GR 711. 200 74. 000 712.000 76.000 713.200 77.000 715.000 120.00() 730.000 150.000 

• NC 0.000 0. 000 0.000 0. 100 0. 300 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION XMl"IED!ATELY DOWNSTREAM OF BELLE RIVER ROAD BRIDGE 

• Xl 789.000 21. 000 40.000 69.600 15. 000 15.000 15.000 0.000 o. 000 0.000 • X3 0.000 0. 000 0.000 40.000 0. 000 69.600 0.000 0.000 0.000 0.000 
GR 717.B00 0.000 713.900 40.000 712. BOO 40.400 712.000 42. 40() 711. 900 44.400 

• GR 711. 900 46. 400 711. 900 4B.400 712. 000 50.400 712.800 52.400 713.900 52.BOO • GR 713.400 56. BOO 712.300 57.200 7! l. 500 59.200 711. 400 61. 200 711. 400 63.200 
GR 71 !. 400 65.200 711. 500 67.200 712. 300 69.200 713.400 69.600 717.BOO 120.000 

• GR 730.000 150.000 0.000 0.000 0. 000 0.000 0.000 O.OOCl 0.000 0.000 • NC 0.000 0. 000 0.030 0.000 0. 000 0.000 0.000 0. 00() 0.000 0.000 

• DOWNSTIREAl"I FACE OF' BELLE RIVEIF! ROAD BRIDGE • ll 1 790.000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0. 00() 0.000 0.000 
)(3 0.000 0.000 0. 000 40.000 0.000 69.600 0.000 0.000 0.000 0.000 

• BT -21. 000 0.000 720.800 0.000 40. 000 722.BOO 713.900 40.400 722.BOO 716.300 • BT 0.000 42.400 722.900 71B.900 44.400 722.900 719.800 46. 40() 723.000 720. 100 
BT 0.000 4B.400 723. 100 719.800 50.400 723. 100 71B.900 52. 40() 723. 200 716.300 

• BT 0.000 52.B00 723.200 713.900 56.800 723.400 713.400 57.200 723.400 715.800 • BT 0.000 59.200 723. 500 71B.400 61. 200 723. 500 719.300 63.200 723.600 719.600 
BT 0, 000 65.200 723.700 719.300 67. 200 723.800 71B.400 69.200 723.900 715.BOO 

• BT 0.000 69.600 723.900 713.400 120. 000 726.000 0.000 150.000 730.000 0.000 • 
• • 
• • 



• • 
• 22 AUG 86 14: 29: 14 PAGE 4 • 
• UPSTREAM FACE OF BELLE RIVER ROAD BRIDGE • X1 822.000 0.000 0. 000 0.000 32.000 32.000 32.000 0.000 0.000 0.000 

• )(2 0.000 0.000 0.000 0.000 0.000 0.000 i. 000 0.000 0.000 0.000 • )(3 0.000 0.000 0.000 40.000 0.000 69.600 0.000 0.000 0.000 0.000 

• NC 0.000 0.000 0.040 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • I 

Xl 823.000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 40.000 0.000 69.600 0.000 0.000 0.000 0.000 

I • NC 0.000 0.000 0.000 0.300 0. 500 0.000 0.000 0.000 0.000 0.000 • I V ' 00""1 rtl'\T\ n r.nn r. nr.n ri. nnn s:::..o nnn c;.c:,, lil\r\ c;,g nnn 0.000 0. 120 0.000 

I 
~~ gi;,c..vvv v.vvv v. vvv 

-· -vv 
..,-,. vvv 

1J ,I. --"' 
W' ~. --...-.... 

I • X3 0.000 0.000 0.000 0.000 0.000 !50.000 0.000 0.000 0.000 0.000 • NC 0.070 0.070 0.040 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

• MANUFACTURED CROSS SECTXON • Xl 1397.000 14.000 200.000 230.000 515.000 515.000 515.000 0.000 0.000 0.000 
GR 720.600 0.000 718.000 10.000 717.200 190.000 716.800 200.000 713.600 203.000 

• GR 714. 700 205.000 712.600 210.000 713. 100 215.000 713.400 220.000 713. 700 225.000 • GR 716.700 230. 000 718.000 250.000 721. 000 270.000 730.000 300.000 0.000 0.000 

• NC 0.000 0.000 0.000 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 • MANUFACTURED CROSS SECTiON 
X! 1972.000 0.000 0.000 0. 000 575.000 575.000 575.000 0.000 1. 200 0.000 

• MANUFACTURED CROSS SECTION • X1 2547.000 0.000 0.000 0.000 575.000 575.000 575.000 0.000 1. 200 0. 000 

• CROSS SECTION AT UPSTREAM CORPORATE LIMIT • 
I X1 3120.000 0.000 0.000 0.000 573.000 573.000 573.000 0.000 i. 200 0.000 

• EJ 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • I • • --
• • 
• • 
• • 
• • 
• • -
• -. • 
• • 
• • 
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22 AUG 86 14: 29: 14 

SECNO 
G 
TIME 
SLOPE 

<>PROF 1 

DEPTH 
0LOB 
VLOB 
XLOBL 

CCHV= 0. 100 CEHV= 
<iSECNO 0.000 

CWSEL 
0CH 
VCH 
XLCH 

0.300 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION MOVED 

0. 00 6.66 714.66 
820. 0. 820. 
0.00 0,00 5.08 

0. 002002 0. 0. 

*SECNO 169.000 

CRlWS 
0ROB 
VROB 
XLOBR 

232.0 

~JSELK 
ALOB 
XI\JL 
!TRIAL 

300.0 

EG 
ACH 
XNCH 
!DC 

TYPE= 
DOWNSTREAM TO MOUTH OF SAGE 

0.00 695.00 715.06 
0. 0. 161. 

0.00 0.000 0.035 
0. 0 0 

3470 ENCROACHMcNT S7ATZONS= 253.5 279. 5 TYPE= 
CROSS SECTION DOWNSTREAM OF SERVICE BRIDGE 

169.00 6.99 714.99 0. 00 0.00 715. 39 
820. 0. B20. 0. 0. 161. 
0.01 0.00 5. 11 0.00 0.000 0.035 

0.001983 169. 169. 169. 0 0 

*SECNO 170.000 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
CREEK 
0.40 0.00 

0. 0. 
0.000 0.000 

7 0.00 

1 TARGET= 

0.40 
0 . 

0.000 
0 

0.34 
1. 

0.000 
0.00 

3370 NORMAL BRIDGE, NFID= 38 Mil\l ELTRD= 714. 30 MAX ELLC= 716. 10 

3470 ENCROACHMENT STATIONS= 254.0 280.0 TYPE= 1 TARGET= 
DOWNSTREAM FACE OF SERVICE BRIDGE 

170.00 6. 90 714.90 0.00 0.00 715.43 0. 53 0.00 
820. 0. 820. 0. 0. 141. 0. 1. 
0.01 0. 00 5.83 0.00 0.000 0.030 0.000 0.000 

0.003327 1. 1. 1. 2 0 0 -22.06 

*SECNO 194.000 

3370 NORMAL BRIDGE,NRD= 38 MIN ELTRD= 714.30 MAX ELLC= 716. 10 

3470 ENCROACHMENT STATIONS= 254.0 280.0 TYPE= 1 TARGET= 
UPSTREAM FACE OF SERVICE BRIDGE 

OLOSS 
TWA 
ELMIN 
TOPWID 

68.000 

0.00 
0. 

708.00 
30.98 

26.000 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

716.30 
716. 10 

251. 16 
282. 14 

o. 00100000.00 
0. 100000.00 

708.00 253. 50 
26.00 279.50 

26.000 

0.04100000.00 
0. 100000.00 

708.00 254.00 
26.00 280.00 

26. 000 

,. 
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22 AUG 86 14:29:!4 

SECND 
G 
TIME 
SLOPE 

194,00 
B20. 
0.01 

0.0032B5 

DEPTH 
GLOB 
VLOB 
XLOBL 

7.00 
o. 

0.00 
24. 

*SECNO 195.000 

CWSEL 
GCH 
VCH 
XLCH 

715. 00 
B20. 
5.7B 

24. 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION UPSTREAM 

195. 00 7. i4 715. 14 
B20. 0. 820. 
0.01 0.00 4.98 

0. 002406 1. !. 

CCHV= 0. 300 CEHV= 0. 500 
1>SECNO 255.000 

CRIWS 
QR0!3 
VROB 
XLOBR 

0. 00 
0. 

0. 00 
24. 

WSELK 
ALOE 
XNL 
!TRIAL 

0.00 
0. 

0. 000 
2 

EG 
ACH 
XNCH 
JDC 

715. 51 
142. 

0.030 
0 

254.0 280.0 TYPE= 
OF SERVICE BRIDGE 

0. 00 0.00 715. 53 
0. 0. 165. 

0.00 0.000 0.040 
1. 2 0 

32B0 CROSS SECTION 255.00 EXTENDED L 42 FEET 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION A 

255.00 7.62 7!5.62 
B20. 364. 313. 
0.02 1.43 2.75 

0.000526 60. 60. 

186.0 

0. 00 
143. 
o. 97 

60. 

*SECNO 500.000 
32B0 CROSS SECTION 500.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION B 

500.00 6. 1B 715.78 
D~n 
WC.V, 

0.04 
0.001412 

1. 30 
245. 

CCHV= 0. 500 CEHV= 

3. 76 
245. 

1. 000 

128.0 

0.00 
' . ,, .!. .& -,. 

1. 14 
245. 

332.0 

0. 00 
254. 

0.060 
2 

TYPE= 

715. 69 
i 14. 

0.040 
0 

0. 18 FEET 

303.0 TYPE= 

0.00 715.93 
' ,.,,, .a.c;.v • 

0.060 
2 

4 A,_ 
.l ..... CI. 

0.040 
0 

HV 
ARDB 
XNR 
!CONT 

0. 52 
0. 

0.000 
0 

HL 
VOL 
WTN 
CORAR 

0.08 
i. 

0.000 
-23. 03 

i TARGET= 

0.39 
0. 

0.000 
0 

0.00 
1. 

0.000 
0.00 

1 TARGET= 

0.06 
147. 

0.060 
0 

0.06 
1. 

0.000 
0.00 

1 TARGET"' 

0. 16 0. 20 

•LOSS BANK ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TOPWID ENDST 

n.nn1nnnnn.nn 
0. 100000.00 

708.00 254.00 
26.00 280.00 

26.000 

0.01100000.00 
0. 100000.00 

708.00 254.00 
26.00 280.00 

146.000 

0. 10 
0. 

708.00 
i46.00 

175.000 

0.05 

710.60 
712.60 

186.00 
332.00 

. '"' .a.vv . A 4 

713.S0 
713.90 

128.00 
303.00 

0.060 
0 

"'I', A• 

0. 000 709.60 
0.00 175.00 
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• 22 AUG 86 14:29: 14 PAGE 7 • 

I • SECNO DEPTH C~ISEL CRIWS WSELK EG HV HL OLOSS BANK ELEV • G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

• SLOPE XLOBL XLCH XLOBR I TRIAL lDC ICONT CORAR TOPWID ENDST -
I 
- I • 
• ·lfSECNO 565. 000 • 565.00 6.00 715.90 0. 00 0.00 716. 21 0.32 0. 12 0. 16 712.00 

820. 235. 448. 138. 81. 79. BO. 4. 1. 711. 90 

I • 
0.05 2.91 5.66 1. 72 0.040 0.040 0.070 0.000 709.90 10.96 • 0.002630 65. 65. 65. 2 0 0 0.00 106. 02 116. 98 

• CCHV= 0. 100 CEHV= 0. 300 • 
I 

*bl::.t;NU 630. 000 

• 630.00 5. 81 716.04 0. 00 0. 00 71.6. 42 0.38 0. 19 0.02 712.33 • 820. 221. 466. 133. 71. 76. 72. 4. 2. 712.23 
0.05 3. 12 6. !O 1. 84 0.040 0.040 0.070 0.000 710.23 14.46 

• 0.003196 65. 65. 65 . 1 0 0 0.00 100.60 115. 06 • 

I 
-

• *SECNO 695.000 • 3470 ENCROACHMENT STATIONS= 32.0 109.0 TYPE= 1 TARGET= 77.000 
LOC r.ri. 5.67 ,. , MM - -- - -- 716.66 0.43 - -- 0.01 712.66 

I • 
C7.J. VV , J. o. a:.., u.vu u. uu 'U. ~it! • 820. 209. 475. 136. 58. 75. 66. 5. 2. 712. 56 

0.05 3.59 6.37 2.05 0.040 0.040 0.070 0.000 710. 56 32.00 

• 0. 003607 65. 65. 65. 0 0 0 0.00 77.00 109.00 • 

I • 
CCHV= 0. 500 CEHV= 1.000 • *SECNO 728.000 

• 3470 ENCROACHMENT STATIONS= 40.0 100.0 TYPE= 1 TARGET= 60.000 •-728.00 5.63 7!6.36 0.00 0. 00 716. 84 0.49 0. 13 0.06 712.83 
820. 193. 493. 134. 49. 74. 57. 5. 2. 712.73 

• 0.06 3.95 6.68 2.36 0.040 0.040 0.070 0.000 710.73 40.00 • 0.004024 33. 33. 33 . 1 0 0 0.00 60.00 100.00 

• *SECNO 744.000 • 
• 3470 ENCROACHMENT STATIONS= 44.0 97.0 TYPE"' 1 TARGET= 53.000 • 744.00 5.61 716.42 0.00 0.00 716. 96 0. 53 0.07 0.05 712.91 

820. 182. 508. 130. 43. 74. 52. 5. 2. 712.81 

I • 
0.06 4. 21 6. 90 2. 50 0.040 0.040 0.070 0.000 710.81 44.00 • 0.004306 !6. 16. 16. 0 0 0 0.00 53.00 97.00 

• • 
I • • 

A 

L;~-
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22 AUG B6 

SECNO 
G 
TIME 
SLOPE 

14:29:14 

DEPTH 
GLOB 
VLOB 
XLOBL. 

C~JSEL 
QCH 
VCH 
XL.CH 

*SECNO 759.000 

3470 ENCROACHMENT STATIONS= 

CRIWS 
QRGB 
VROB 
XLOBR 

49. 0 

WSELK 
ALOB 
XNL 
ITRIAL 

93.0 

EG 
ACH 
XNCH 
IOC 

TYPE= 
CROSS SECTION 30' DOWNSTREAM OF BELLE RIVER ROAD 

759.00 5.60 716. 50 
820. 128. 527. 
0.06 4.89 8.42 

0.00688!. i 5. 15. 

*SECNO 774.000 

3470 ENCROACHMENT STATIONS= 
774.00 5.50 716.70 

820. 138. 56.l,. 
0.06 4.78 7.83 

0. 005691 i 5. 15. 

CCHV= 0. 100 CEHV= 
*SECNO 789. 000 

0. 300 

0.00 0.00 717.30 
165. 26. 63. 
3.36 0.040 0.040 

15. 1 0 

52. 0 89.0 TYPE= 
0.00 0.00 717.43 
! 18. 29. 72. 
3.03 0.040 0.040 

15. 2 0 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 

0.80 0.08 
49. 5. 

0.070 0.000 
0 0.00 

l TAROET= 
0.73 0.09 

39. 5. 
0.070 0.000 

0 0.00 

3470 ENCROACHMENT STATIONS= 40.0 69.6 TYPE= 1 TARGET= 
CROSS SECTION IMMEDIATELY DOWNSTREAM OF BELLE RIVER ROAD BRIDGE 

7B9.00 5.63 717.03 0.00 0.00 717. 53 0. 50 0.07 
820. 0. 820. 0. 0. 145. 0. 5. 
0.06 0.00 5.67 0.00 0.000 0.040 0.000 0.000 

0. 004222 15. 15. 15. 2 0 0 0. 00 

*SECNO 790.000 

3370 NORMAL BR!DGE,NRD= 21 MIN ELTRD= 720.80 MAX ELLC= 720. 10 

3470 ENCROACHMENT STATIONS= 40.0 
DOWNSTREAM FACE OF BELLE RIVER 

790.00 5.50 716.90 0. 00 
820. 0. 820. 0. 
0.06 0.00 6.66 0.00 

0. 004482 1. 1. 1. 

69. 6 TYPE=· 
ROAD BRIDGE 

0.00 717. 59 
0. 123. 

0.000 0.030 
2 0 

1 TARGET= 

0.69 
0. 

0.000 
0 

0.00 
5. 

0.000 
-17.49 

•LOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

44.000 

0.27 
2. 

710.90 
44.00 

37.000 
0.03 

2. 
711. 20 
37.00 

29.600 

0.02 
2. 

711. 40 
29.bO 

29.600 

0.06 
2. 

711. 40 
29.60 

713.00 
713.00 
49.00 
93.00 

713.30 
713. 20 
52.00 
89.00 

713.90 
100000.00 

40.00 
69.60 

713.90 
100000.00 

40.00 
69.60 

-,------
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I • • 
• 22 AUG 86 14:29: 14 PAGE 9 • 

I • SECND DEPTH CWSEL CRIWS WSELI<. EG HV HL OLOSS BANK ELEV • G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLDB VCH VROB XNL XNCH XNR WTN ELMIN SSTA - SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST -

I 
• • 
• *SECNO 822.000 • 3370 NORMAL BRIDGE,NRD= 21 MIN ELTRD= 720.80 MAX ELLC= 720. !O 

I • 
I • 3470 ENCROACHMENT STATIONS= 40. 0 69.6 TYPE= 1 TARGET= 29.600 

• UPSTREAM FACE OF BELLE RIVER ROAD BRIDGE • 822.00 5.68 717.08 o. 00 0.00 717. 73 0.65 0. !4 0.00 713.90 

I 
820. 0. 820. 0. 0. 127. 0. 5. 2. 100000.00 

• 0.06 0.00 6.45 0.00 0.000 0.030 0.000 0.000 711. 40 40.00 • 0.004159 32. 32. 32. 2 0 0 -19.04 29.60 69.60 

- ... 

I 
- *SECNO 823.000 • 

• 3470 Ei\JCROACHMENT STATim~s= 40.0 69.6 TYPE= 1 TARGETc 29.600 • 823.00 5.91 717.31 0.00 0.00 717.75 0.45 0.00 0.02 713.90 
820. 0. 820. 0. 0. 153. 0. 5. 2. 100000.00 

I • 
0.06 0.00 5. 37 0. 00 0.000 0.040 0.000 0.000 7i i. 40 40.00 • 0.003574 1. 1. !. 2 0 0 0.00 29.60 69.60 

• CCI-IV= 0.300 CEKV= 0. 500 • .......... ,.,.,,,... ............ .....-,. 
'R"Ol:,\.,NU cn:,c::. uvu 

• 3470 ENCROACHMENT STATIONS= 0.0 150.0 TYPE= 1 TARGET= 149.999 • 882.00 6.29 717.81 0.00 0. 00 717.95 0. 14 0. 10 0.09 714.02 

• 820. 134. 566. '.119. 74. 164. 105 . 6. 2. 713. 52 • 0.07 1. 82 3. 45 1. 13 0.040 0.040 0.070 0.000 711. 52 1. 11 
0.001031 59. 59. 59. 2 0 0 0. 00 117. 65 118. 76 

• • *SECNO 1397.000 

I • 
MANUF~CTURED CROSS SECTION • 1397.00 5.90 718.50 0.00 0.00 718.75 0.25 0.75 0.05 716.B0 

820. 169. 626. 25. 177. 139. 24. 10. 4. 716.70 

• 0. 11 0.95 4. 52 1. 06 0.070 0.040 0.070 0.000 712.60 8.08 • 0.002180 515. 515. 515. 2 0 0 0. 00 245.24 253.32 

I • CCHV= O. 100 CEI-IV= 0.300 •1 *SECNO 1972.000 

• MANUFACTURED CROSS SECTION e1 

I • ~1 -
I • :1 • 



I • • 
• 22 AUG 86 14:29:14 PAGE 10 • 
I • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV e1

1 

G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLDB VCH VROB XNL XNCH XNR WTN ELMJN SSTA 

• SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICOI\JT CORAR TOPWID ENDST -

I 
.. • 
• 1972.00 5.94 7i9.74 0.00 0.00 719. 97 0.23 1. 22 0.00 718.00 • 820. 175. 619. 2b. 184. 140. 25. 14. 7. 717.90 

0. 15 0.95 4. 43 1. 05 0.070 0.040 0. 070 0.000 713.80 7.95 

I • 
0.002077 575. 575. 575. 2 0 0 0.00 245.61 253. 56 • 

• 1>SECNO 2547.000 • MANUFACTURED CROSS SECTION 

I 
2547.00 5. 93 720.93 0. 00 0. 00 721. 17 0.23 1. i 9 0.00 719.20 

• 820. 175. 619. 26. 184. 140. 25. 19. 11. 719. 10 • 0. 19 0.95 4.43 1. 05 0.070 0.040 0.070 0.000 715.00 7.95 
0.002079 575. 575. 575. 2 0 0 0. 00 245.60 253. 55 

• ... 

I 
.. 

*SECNO 3120.000 

• CROSS S2:CTXON AT UPSTREAM CORPORAYE Lii'IIT • 3120.00 5. 93 722. 13 0. 00 0.00 722.37 0.24 1. 20 0.00 720.40 
820. 173. 621. 26. 182. 139. 24. 23. 14. 720.30 

• 0.24 0.95 4. i')i:, i. 06 0.070 0.040 0.070 0.000 7i6.20 7.99 • 0.002106 573. 573. 573. 0 0 0 0.00 245. 50 253.49 

• • 
• • 
• • 
• • 

I 
• • 
• • 

I • • 
• • 
I • • ... • I • • • 



• • 
• 22 AUG 86 14:29: 14 PAGE 11 • 
• • THIS RUN EXECUTED 22 AUG 86 14:29: 19 

• ***********************-U·**************~·*********** • HEC2 RELEASE DATED NOV 76 UPDATED MAY 198'-i 
ERROR CORR - 01,02,03,04,05,06 

• MODIFICATION - 50,51,52,53,54,55,56 • ****i::·if-"h"-.:f-*******-it·****W*****-t:•***-U-*·:1-***********~***** 

• NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER XNDICATES MESSAGE IN SUMMARY OF ERRORS LIST • 
• SAGE CREEK • 
• SUMMARY PRINTOUT TABLE 150 • 
• SECNO XLCI-I ELTRD ELLC ELMIN GI CWSEL CRIWS EG 10!,'.*S VCH AREA . 01K • 0.000 0.00 0.00 0.00 708.00 820.00 714.66 0.00 715.06 20.02 5.08 i61. 50 183.26 

• 169.000 169.00 0.00 0.00 708.00 820.00 714.99 0.00 715.39 19.83 5. 11 160.57 184. 15 • 
• 170.000 1. 00 714.30 716. 10 708.00 820.00 714.90 0.00 715.43 33.27 5.83 140.56 142. 17 • 194.000 24.00 714.30 716. 10 708.00 820.00 715.00 0.00 715. 51 32.85 5.78 141. 94 143.08 

• 195.000 1. 00 0.00 0.00 708.00 820.00 715. 14 0.00 715. 53 24.06 4.98 164.67 167. 18 • 
• 255.000 60.00 0. 00 0.00 708.00 820.00 715.62 0.00 715.69 5.26 2.75 515.38 357.44 • 500.000 245.00 0.00 0.00 709.60 820.00 715.78 0.00 715.93 14. 12 3.76 365.99 218.20 

• 565.000 65.00 0.00 0.00 709.90 820.00 715.90 0.00 716.21 26.30 5.66 239.62 159.90 • 
• 630.000 65.00 0.00 0.00 710.23 820.00 716.04 0.00 716.42 31. 96 6. 10 219.80 145. 04 • 695.000 65.00 0.00 0.00 710. 56 820.00 716.23 0.00 716.66 36.07 6.37 199.28 136. 54 

• 728.000 33.00 0.00 0.00 710.73 820.00 716. 36 0.00 716.84 40.24 6.68 179. 30 129.26 • 
• 744.000 16.00 0.00 0.00 710.81 820.00 716.42 0.00 716.96 43.06 6·. 90 168.94 124.96 • 759.000 15.00 0.00 0.00 710.90 820.00 716. 50 0.00 717.30 68.81 8.42 137.89 98.85 

• 774.000 15.00 0.00 0.00 711. 20 820.00 716. 70 0.00 717.43 56.91 7.83 139.92 108.70 • 
• 789.000 15.00 0.00 0.00 711. 40 820.00 717.03 0.00 717. 53 42.22 5.67 144. 51 126.21 • 790.000 1. 00 720. 80 720. 10 711. 40 820.00 716.90 0.00 717. 59 44.82 6.66 123.20 122.48 

• 822.000 32.00 720. 80 720. 10 711. 40 820.00 717.08 0.00 717.73 41.59 6.45 127.06 127. 15 • 
• • 
• • 



•• 
it 

•-

41 

•-

ii 

•-

•-

1e 

I. 
I. ,. 
·• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

22 AUG 86 

SECNO 

823.000 

882.000 

13:97. 000 

19'72.000 

25•47. 000 

3120.000 

14: 29: 14 

XLCH 

1. 00 

59.00 

515.00 

575.00 

575. 00 

573.00 

ELTHD ELLC ELM1N G 

0.00 0.0,0 711. 40 820.00 

0.00 0. o,o 711. 52 820.00 

0.00 0.00 712.60 820.00 

0.00 0. 00 713.80 820.00 

0. 00 0.00 715. 00 820. 00 

0 .. 00 0. 00 716.20 820.00 

CWSEL CRIWS EG 10K••S 

717. 31 0.00 717.75 35.74 

717.81 0.00 717.95 10.31 

718. 50 0.00 718.75 21. 80 

719. 74 0.00 719.97 20. 77 

720. 93 0.00 7a!1. 17 20.79 

722. 13 0.00 7:.!2. 37 21.06 

PAGE 12 

VCH AREA 

5.37 152.76 

3. 45 343.34 

4. 5:2 339. 52 

4.43 348.22 

4. 43 348.01 

4.46 345. 70 

. 01K 

137. 16 

255.43 

175.63 

179.94 

179.84 

178.69 

• 
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• • 
• 22 AUG 86 14:29: 14 PAGE 13 • 
• SAGE CREEK • SUMMARY PRINTOUT TABLE 150 

• • SECNO G CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

• 0.000 820.00 714.66 0.00 0. 00 19.66 30.98 0.00 • 
• 169.000 820.00 714.99 0.00 0.33 0.00 26.00 169.00 • 170.000 820.00 714.90 0.00 -0. OB 0.00 26.00 1. 00 

• 194.000 820.00 715.00 0.00 0.09 0.00 26.00 24.00 • 
• 195.000 820.00 715. l4 0.00 0. 15 0.00 26.00 1. 00 • 255.000 820.00 715.62 0.00 0.48 0.00 146.00 60.00 

• 500.000 820.00 715.78 0.00 0. 15 0.00 175.00 245.00 • 
• 565.000 820.00 715.90 0.00 0. 12 0.00 106.02 65.00 • 630.000 820. 00 716.04 0.00 0. 15 0.00 100.60 65.00 

• 695.000 820. 00 716.23 0.00 0. 19 0.00 77.00 65.00 • 
• 728.000 820.00 716.36 0.00 0. 13 0.00 60.00 33.00 • 744.000 820.00 716 . .!!-2 0.00 0.07 0.00 53.00 16.00 

• 759.000 820.00 716. 50 0.00 O.OB 0.00 44.00 15.00 • 
• 774.000 820.00 716.70 0.00 0. 19 0.00 37.00 15.00 • 789.000 820.00 717.03 0,00 0.33 0.00 29.60 15.00 

• 790.000 820.00 716.90 0.00 -0. 13 0.00 29.60 1. 00 • 
• 822.000 820.00 717.08 0.00 0. 18 0.00 29.60 32.00 • 823.000 820.00 717,31 0.00 0.22 0.00 29, 60 1. 00 

• 882.000 820.00 717.81 0.00 0. 50 0.00 117.65 59.00 • 
• 1397.000 820.00 718. 50 0.00 .o. 69 0.00 245.24 515.00 • 1972.000 820. 00 719.74 0.00 1. 24 0.00 245.61 575.00 

• 2547.000 820.00 720.93 o.oo 1. 19 o.oo 245.60 575.00 ' • 
• 3120.000 820. 00 722. '.i.3 0.00 1. 20 0.00 245. 50 573.00 • 
• • 
• • 
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*********~****~**~**~*******************************~* 
* WATER SURFACE PRO~ILES * 
* VERSION OF NOVEMBER 1976 * 
* UPDATED MA~ 1984 * 
* * RUN DATE 22 AUG 86 TIME 14: 29: 14 * 

* ***********************~*~**************************** 

)( l( XlOO(X)(X 
X X X 
)( X X 
V'VVVVVV vvvv 
AAAI\J\J\A """" X l( X 
X X )( 

)( )( xxxxxxx 

)()()()()( xxxxx 
X X X X 
X X 
V vvvvv vvvvv 
I\ "'_,,, A"'"' .,.,.,.,,..,."' 
X X 
)( X X 

)()()()()( xxxxxxx 

********************-***************** 
* U.S. ARMY CORPS OF ENGINEERS * 
* THE HVDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET, SUITED * 
* DAVIS, CALIFORNIA 95616 * 
* (916) 440-2105 (FTS) 448-2105 * 
*************-************************ 

MEHP#/::5; h/ - C/£. 

S 19-G €.. ~,c E I< 
l~b Y&4/r F,l,Ot1D 
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22 AUG 86 14:29: 14 

************************•:ti'.?-*****iJ-******-1::'·*******·:fit** 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 

******""*************i.:-*****************4s-*********** 

C 
T1 
T2 
T3 

MEMPHIS, Ml. - FIS 
100 YEAR FLOOD 
SAGE CREEK 

Ji ICHECI~ 

0. 

INQ 

0. 

NlNV 

0. 

IDIR STRT 

0. 0.002000 

J2 NPROF 

-1. 000 

IPLOT 

0.000 

PRFVS 

-:l. 000 

XSECV 

0.000 

XSECH 

0.000 

NC 

Xl 
X3 
GR 
GR 
GR 
GR 
GR 
GR 

Xl 
X3 
GR 
GR 
GR 
GR 
GR 
GR 

NC 

)( 1 
X3 
BT 
BT 
BT 
BT 
BT 
BT 
BT 

0.030 
CROSS 
0.000 
0.000 

717. 500 
714. 600 
716.300 
708.700 
714. 500 
715.000 

CROSS 
169.000 

0.000 
717. 500 
714. 600 
716. 300 
708. 700 
714. 500 
715.000 

0. 030 0. 035 0. 100 
SECTION MOVED DOWNSTREAM TO MOUTH OF 

283.000 
232.000 

29.000 250.000 
0.000 0.000 

59.000 
150.000 
250. 000 
275.000 
325.000 
450.000 

715.600 
714.900 
709.200 
709.400 
714.300 
715.~00 

SECTION DOWNSTREAM OF 
29.000 250. 000 

0.000 0.000 
59.000 715.600 

150.000 714.900 
250.000 709.200 
275.000 709.400 
325.000 714.300 
450.000 715.400 

75.000 
175.000 
255.000 
279.000 
350.000 
475.000 

SERVICE BRIDGE 
283.000 
253. 500 

75. 000 
175.000 
255.000 
279.000 
350.000 
475.000 

0.040 0.070 0.030 0.000 
DOWNSTREAM FACE OF SERVICE BRIDGE 

170.000 38.000 250.000 285.000 
0.000 0.000 0. 000 254.000 

-38.000 0.000 715. 600 0.000 
0. 000 75.000 714.900 0.000 
0.000 150.000 714.900 0.000 
0.000 225.000 716. 100 0.000 
0.000 254. 500 716.800 712.800 
0.000 262.000 716.900 715. 900 
0.000 266.000 716.900 710.300 

METRIC 

0.00 

FN 

0.000 

0.300 
SAGE CREEK 

0. 000 
0.000 

_,._, n AJ"\J"\ 
, J.""i'. AtVV 

715.000 
708.900 
716. 100 
714.000 
,1~ 1nn , ... ..., ' ... ,.,..., 

169. 000 
0.000 

714.400 
715.000 
708.900 
716. 100 
714.000 
715. 100 

0.000 

1. 000 
0.000 

25.000 
100.000 
175.000 
250.000 
256.000 
264.000 
269.000 

HVINS 

0.0 

ALLDC 

0.000 

0.000 

0.000 
300.000 

1"'1""7 nr,,,.r,,,. c,. uvv 
200.000 
260.000 
283.000 
375.000 
500.000 

169. 000 
279. 500 

87. 000 
200. 000 
260. 000 
283. 000 
375. 000 
500. 000 

0.000 

1. 000 
280.000 
715. 300 
714. 900 
714. 800 
716. 800 
716. BOO 
716. BOO 
716.800 

THIS RUN EXECUTED 22 AUG 86 

FG Q 

820. 

IBW 

0.000 

WSEL 

695.000 

CHNIM 

0.000 

0. 000 

!TRACE 

0.000 

0.000 
0.000 

-,,.A ~nn 
, A .... ~V'\J' 

715. 700 
708.700 
716.400 
713.800 
715.300 

169.000 
o. 000 

714. 300 
715.700 
708.700 
716.400 
713.800 
715.300 

0.000 

1. 000 
0.000 
0.000 
0.000 
0.000 
0.000 

714.800 
714.800 
710.400 

0.000 

0.000 
0.000 

100.000 
225.000 
265.000 
290.000 
400. 000 
525. 000 

0.000 
0.000 

100. 000 
225.000 
265.000 
290.000 
400.000 
525.000 

0.000 

0.000 
0.000 

50.000 
125.000 
200.000 
254. 000 
258.000 
265. 500 
268. 500 

0.000 

0.000 

0.000 
0.000 

"'7 t n. c;.nn , ........ 'I.I--
716.400 
708.000 
716.300 
714.600 

0.000 

0.000 
0.000 

714. 500 
716.400 
708.000 
716.300 
714.600 

0.000 

0.000 

0.000 
0.000 

715. 100 
714.900 
714.900 
716.800 
716.800 
716.800 
716.800 

PAGE 1 

14:29:14 

0.000 

0.000 
0.000 

125.000 
240.000 
270.000 
300.000 
425.000 

Q.QQQ 

0.000 
0.000 

125.000 
240.000 
270.000 
300.000 
425.000 

0.000 

0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

710.300 
715.900 
712.800 
712.900 

, 
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• BT 0.000 270.000 716.800 714.900 272.000 716.800 716. 100 276.000 716.800 716. 100 • BT 0.000 278.000 716.BOO 714.900 279.500 7i6.BOO 712.900 280.000 716.BOO 710.400 

BT 0.000 2B5.000 716.900 0.000 310.000 715.900 0.000 335.000 714.900 0.000 

• BT 0.000 360 000 714.300 0.000 385.000 714. 500 0.000 410.000 714.700 0.000 • BT 0.000 435.000 714.500 0.000 460.000 714.800 0.000 485.000 714.900 0.000 
BT 0.000 510.000 714.900 0.000 535. 000 715. 100 0.000 0.000 0.000 0.000 

• GR 715.600 0.000 715.300 25.000 715. 100 50.000 714.900 75.000 714.900 100.000 • GR 714.900 125.000 714.900 150.000 714.BOO 175.000 714.900 200.000 715. 700 225.000 
GR 716.300 250.000 710.300 254,000 709.300 254. 500 70B.500 256.000 708.000 258.000 

• GR 708.000 262.000 708.500 264.000 709.300 265. 500 710.300 266.000 710.400 268.000 • GR 709.400 268.500 708.600 270.000 708. 100 272.000 708. 100 276.000 708.600 278.000 
GR 709.400 279. 500 710.400 2B0.000 716. 100 2B5.000 715.900 310.000 714.900 335.000 

• GR 714.300 360.000 714.500 3B5.000 714.700 410.000 714.500 435.000 714.800 460.000 • GR 714.900 485.000 714.900 510.000 715. iOO 535.000 0.000 0.000 0.000 0.000 

• UPSTREAM FACE OF SERVICE BRIDG£ • )( 1 194.000 0.000 0.000 0.000 24.000 24.000 24.000 0.000 0.000 0.000 
)(2 0.000 0.000 0.000 0.000 0.000 0.000 i. 000 0.000 0.000 0.000 

• )(3 0.000 0.000 0.000 254.000 0.000 280.000 0.000 0.000 0.000 0.000 • ' 
NC 0.060 0.060 0.040 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

• CROSS SECTIO~ UPSTREAM OF 8cRVICE 3R1DGE • )( 1 195.000 29.000 250.000 283.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 
)(3 0.000 0.000 0.000 254.000 0.000 280.000 0.000 0.000 0.000 0.000 

• GR 717. 500 59.000 715.600 75.000 714.400 87.000 714.300 100.000 714.500 125.000 • GR 714.600 150.000 714.900 175.000 715.000 200.000 715.700 225.000 716.400 240.000 
GR 716.300 250.000 709.200 255.000 708.900 260.000 708. 700 265.000 708.000 270.000 

• GR 708.700 275.000 709.400 279.000 716. 100 283.000 716.400 290.000 716.300 300.000 • GR 714. 500 325.000 714.300 350.000 714.000 375.000 713.BOO 400.000 714.600 425.000 
GR 715.000 450.000 715.400 475.000 715. 100 500.000 715.300 525.000 0.000 0.000 

• NC 0.000 0.000 0.000 0.300 0.500 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION A 

• )( 1 255.000 23.000 250.000 267.000 60.000 60.000 60.000 0.000 0.000 0.000 • X3 0.000 0.000 0.000 186.000 0.000 332.000 0.000 0.000 0.000 0, 000 
GR 714.900 0.000 714.900 25.000 714.900 50.000 714.500 75.000 714.200 100.000 

• GR 713.800 125.000 713.500 150.000 713.300 175.000 712.600 200.000 711. 000 225.000 • GR 710.900 240.000 710.600 250.000 709. 100 251. 000 708. 100 255.000 708.000 260.000 
GR 708.600 263.000 712.600 267.000 713.000 275.000 713.600 300.000 713.500 325.000 

• GR 713.500 350.000 713.800 375.000 714.200 400.000 0.000 0.000 0.000 0.000 • CROSS SECTION B 

• X1 500.000 31.000 200.000 230.000 245.000 245.000 245.000 0.000 0.000 0.000 • X3 0.000 0.000 0.000 128.000 0.000 303.000 0.000 0.000 0.000 0.000 
GR 717.600 0.000 714.200 10.000 714.600 25.000 714.200 50.000 713. 400 59.000 

• GR 714.800 75.000 714.600 100.000 714.400 125.000 714.200 150.000 713.900 175.000 • GR 714.200 190.000 713.800 200.000 710.600 203.000 711. 700 205.000 709.600 210.000 
GR 710. 100 215.000 710.400 220.000 710.700 225.000 713.900 230.000 714.400 240.000 

• GR 714.600 250 000 714.500 275.000 714.200 300.000 714.500 325.000 715. 100 350.000 • GR 714.000 375.000 714.200 400.000 714.200 425.000 714.400 450.000 713.600 475.000 
GR 715.600 500.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000 

• • 
• • 
• • 
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• NC 0.040 0. 070 0.040 0. 500 1. 000 0. o,oo 0.000 0.000 Cl.000 0.000 • Xl 565.000 10.000 63.000 77. 000 65.000 65.000 65.000 0.000 Cl.ODO 0.000 

• GR 7!16. 500 0.000 713.700 51. 000 712.000 63. 0 100 710. 700 64. 000 70~1. 900 67.000 • GR 709.900 74.000 710.700 76.000 711. 900 77.0iQO 716. :200 120.000 72E!. 700 150.000 

• NC 0. 000 0.000 0.000 0. 100 0.300 0.000 0. (')00 0.000 Cl.000 0.000 • Xl 6:30. 000 0.000 0.000 0.000 65.000 65.000 65.000 0. 000 (). 330 0.000 

• Xl 6~~5. 000 0. 000 0.000 0.000 65.000 65.000 65.000 0.000 Cl.330 0.000 • X3 0.000 0. 000 0.000 32.000 0.000 109. 0 100 0.000 0. 000 (). 000 0.000 

• NC 0.000 0.000 0.000 0. 500 1. 000 0. 0 100 0.000 0. 000 0.000 0.000 • X1 1;2s. ooo 0.000 0.000 0, 000 33.000 33. 000 33. (:>OO 0. 000 C>. 170 0.000 
X3 0.000 0.000 0, 000 ·110. 000 0.000 100. 000 0. 000 0. 000 C>.000 0.000 

• Xl 7tl4. 000 0.000 0.000 0.000 16.000 16.000 16. ()00 0. 000 0.080 0.000 • )(3 o. 000 0. 000 0.000 •'>4. 000 0.000 97.000 0.000 0.000 0.000 0.000 

• CROSS SECTION SO·' DOWNSTREAM OF Bl:'.LLE RIVER FIOAD • Xl 7?)9. 000 9. 000 64.000 77.000 15.000 l. 5. 01:)0 15. 000 0. 000 Cl. 000 0.000 

• X3 0.000 o. 000 0. 000 49.000 0.000 93. 0()0 o. ()00 0. 000 01. 000 0.000 • X4 2.000 715. 000 56.000 7:14. 000 96.000 o. 01:)0 0. ()00 0.000 01. 000 0.000 
GR 7Jl 7. BOO 0.000 717.800 ,'}0. 000 713.000 64. OI)O 711. ()00 68. 000 7101. 900 70.000 

• GR 7ll !. 000 72.000 7!3.000 77.000 717. BOO 120. 0()0 730. ()00 150. 000 01. 000 0.000 • Xl 774.000 10.000 63.000 77.000 !5.000 15. 0()0 15. 000 0. 000 (ll,000 0.000 

• X3 0.000 0. 000 0.000 :52. 000 0.000 89. 0()0 0.000 0. 000 0.000 0.000 • GR 7ll7. 800 0. 000 715.000 :;;1. 000 713.300 63. 0()0 712. ()00 64.000 711. 200 67.000 
GR 7ll 1. 200 74.000 712.000 76.000 7!3.200 77.000 715. ()00 120.000 7301. 000 150.000 

• NC 0.000 0.000 0. 000 0. 100 0. 300 0.000 0.000 0. 000 (ll,000 0.000 • CROSS SECTION IMMEDIATELY DCIWNSTRl:'.AM OF BELLE, RIVER ROAD BRlDC~E 

• X1 7El9. 000 21. 000 40.000 ;!,9.600 15.000 15. 0()0 15. 000 0. 000 (ll_ 000 0.000 • X3 0.000 0.000 0. 000 40.000 0. 000 69. 6()0 0.000 0.000 o,. 000 0.000 
GR 7l.7. BOO 0.000 713.900 •l+O. 000 712.800 40.400 712.000 42.400 711. 900 44.400 

• GR 7111. 900 46.400 711. 900 48.400 712.000 50.44:>0 712.!300 52. 400 7131. 900 52.800 • GR 71.3. 400 56. BOO 712.300 57.200 7! !. 500 59.200 711. •100 61. 200 711. 400 63.200 
GR 71.1. 400 65.200 711. 500 67.200 712.300 69.200 713. •~00 69. 600 717.800 120.000 

• GR 7:30. 000 150.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 • NC 0.000 0.000 0.030 0.000 0.000 0.000 0. ()00 0.000 0.000 0.000 

• DOWNSTREAM FACE ClF BELLE RIVER ROl~D BRIDGE • )( 1 7'i'0. 000 0.000 0.000 0.000 1. 000 1. 0()0 1. ClOO 0. 000 0.000 0.000 
X3 0.000 0.000 0.000 •~0. 000 0.000 69.600 0. ()00 0. 000 0.000 0.000 

• BT -~!1. 000 0.000 720.800 0.000 40.000 722.8()0 713. 'i100 40. 400 722.800 716.300 • BT 0.000 42.400 722.900 7:LB.900 44.400 722.900 719. E!OO 46. 400 723.000 720. 100 
BT 0.000 48.400 723. 100 7ll 9. 800 50.400 723. 1()0 718. 'i100 52. 400 723. 200 716.300 

• BT 0.000 52.800 723.200 7Jl3. 900 56.800 723.4()0 713 . .11~00 57.200 723.400 715.800 • BT 0.000 59.200 723. 500 7llB. 400 61. 200 723. 5()0 719. ~100 63. 200 723.600 719.600 
BT 0.000 65.200 723.700 7Jl9. 300 67.200 723.800 718. ~~00 69. 200 723.900 715.800 

• BT 0.000 69.600 723.900 7:L3.400 1.20. 000 726.000 O.C>OO 150.000 730.000 0.000 • 
• • 
• 
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22 AUGl 86 14.29: 14 

UPSTREAM FACE OF BELLE RIVEIR ROAD BRIDGE 
): 1 B22.000 0.000 0.000 0.000 
)t2 0.000 0.000 0. 000 0.000 
)(3 0. 000 0.000 0.000 40.000 

NC 0. 000 0. 000 0. 040 0.00() 
)( 1 1323. 000 0.000 0.000 0.000 
)(3 0.000 0.000 0. 0001 40.00() 

NC 0.000 0.000 0. ooo, 0. 301::l 
:o :8B2. 000 0.000 0. OOCI 0. 000 
X3 0.000 0.000 O.OOCI 0.000 

INC 0.070 0.070 0.04() 0.000 
MANUFACTUrlED CROSS SECTXON 

Xl 1397.000 14.000 200. 00() 230.000 
1GR 720.600 0.000 718. 00() 10.000 
GR 714. 700 :205. 000 712. 60() 210.000 
GR 716.700 :~30. 000 7'18.00() 250.000 

NC 0.000 0.000 0.00() 0. 100 
MANUFACTUl~ED CROSS SE:CTlON 

Xi 1972. 000 0. 000 0. 00() 0. 000 

MANUFACTUl~ED CROSS SE:CTION 
X1 ::l1547. 000 0.000 0.00() 0. oo,o 

CROSS SEC'TION AT UPSTREAM CORPORATE LIMIT 
Xl :::1120. 000 0.000 0. 001:> 0. OCtO 
EJ 0.000 0. 000 0.000 0. OCIO 

32.000 32.000 32.000 
0.000 0. 01:>0 1. 000 
0.000 69. 6•:>0 0.000 

0. oo,o 0. 000 0.000 
1. 00>0 1. 0 100 1. 000 
O.OCIO 69.600 0.000 

0. 500 0.000 0.000 
59. 0()0 59.000 59.000 
0.000 !::iO. 000 0.000 

0.0()0 0.000 0.000 

515.0()0 5!5.000 515.000 
717.2()0 190.000 716.800 
713. 1()0 215. 000 713.400 
721. 0()0 270. CIOO 730.000 

0.300 0.000 0.000 

575. 000 575. 000 575. 000 

575. 0100 575.ClOO 575.000 

573. 0 100 573.000 573.000 
0.000 0.()00 0.000 

0.000 0 .. 000 
0.000 0,, 000 
0.000 0 .. 000 

0.000 0 .. 000 
0.000 0.000 
0.000 0.000 

0.000 0.000 
0.000 0. 120 
0.000 0.000 

0.000 0.000 

0.000 a,. ooo 
200.000 7131. 600 
220.000 7131. 700 
300.000 Cl. 000 

0.000 Cl. 000 

0.000 1. 200 

0.000 1..200 

0.000 lL. 200 
0.000 0. 000 

PAG:E 4 

C>.000 
(). 000 
Cl. 000 

0. 000 
0.000 
0.000 

0.000 
0.000 
ID. 000 

ID. 000 

0.000 
20:3. 000 
225.000 

10. 000 

0.000 

0. 000 

0.000 

0.000 
0.000 
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22 AUG 86 14:29: 14 

SECNO 
G 
TIME 
SLOPE 

<>PROF 1 

T'\.~r::l""l"'l.-1. u1;.r , n 

GLOB 
VLOB 
XLOBL 

CCHV= 0. 100 CEHV= 
<fSECNO 0.000 

CWSEL 
GCH 
VCH 
XLCH 

0.300 

3470 ENCROACHMENT STATIONS= 
CROSS 

0 00 
820. 
0.00 

0.002002 

*S'ECNO 169.000 

SECTION MOVED 
6.66 714.66 

0. 820. 
0.00 5.QB 

0. 0. 

CRIWS 
GROB 
VROB 
XLOBR 

232.0 
DOWNSTREAM 

0.00 
0. 

Q.OQ 
0. 

~iSELi-\ 
ALOB 
XML 
!TRIAL 

300.0 

EG 
ACH 
XNCH 
!DC 

TYPE= 
TD MOUTH OF SAGE 

695.00 715.06 
0. 161. 

Q.QQQ 0.03'5 
0 0 

3470 ENCROACHMcNT S7A7ZO~S= 253.5 279. 5 TYPE= 
CROSS SECTION DOWNSTREAM OF SERVICE BRIDGE 

169.00 6.99 714.99 0.00 0.00 715. 39 
820. 0. B20. 0. 0. 161. 
0.01 0.00 5. 11 0.00 0.000 0.035 

0.001993 169. 169. 169. 0 0 

*SECNO 170.000 

HV 
ARDB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

l TARGET= 
CREEK 
0.40 0.00 

o. 0. 
0.000 0.000 

7 0.00 

1 TARGET= 

0.40 
0 . 

0.000 
0 

0.34 
1. 

0.000 
0.00 

3370 NORMAL BRIDGE,NFlD= 3B MIN ELTRD= 714.30 MAX ELLC= 716. 10 

3470 ENCROACHMENT STATIONS= 254.0 2B0.0 
DOWNSTREAM FACE OF SERVICE BRIDGE 

i70.00 6 90 714.90 0.00 0. 00 
B20. 0. B20. 0. 0. 
0.01 0.00 5.83 0.00 0.000 

0. 003327 1. 1. 1. 2 

*SECNO 194.000 

TYPE= 

715.43 
141. 

0.030 
0 

1 TARGET= 

0. 53 
0. 

0.000 
0 

0.00 
1. 

0.000 
-22.06 

3370 NORMAL BRIDGE,NRD= 3B MIN ELTRD= 714. 30 MAX ELLC= 716. 10 

3470 ENCROACHMENT STATIONS= 254.0 2B0.0 TYPE= 1 TARGET= 
UPSTREAM FACE OF SERVICE BRIDGE 

OLOSS 
TWA 
ELMIN 
TOPWID 

6B.000 

0.00 
0. 

7r,Q ,..,.. 
, --· --
30.98 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

716.30 
716. 10 

251. 16 
2B2. 14 

26.000 

0.00100000.00 
0. 100000.00 

708.00 253. 50 
26.00 279. 50 

26.000 

0.04100000.00 
0. 100000.00 

70B.00 254.00 
26.00 2B0.00 

26.000 

,. 
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22 AlJG 86 14: 29: !4 

SECND DEPTH CWSEL CRIWS WSELK EG 
G GLOB GCH GROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLDBL XLCH XLOBR !TRIAL JDC 

194.00 7.00 715.00 0.00 0.00 715. 51 
B20. 0. 820. 0. 0. 142. 
0.01 0.00 5. 78 0.00 0. 000 0.030 

0.003285 24. 24. 24. 2 0 

*SECNO 195.000 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION UPSTREAM 

254.0 280.0 TYPE= 
OF SERVICE BRIDGE 

195. 00 7. i4 715. 14 0.00 0.00 715. 53 
820. 0. 820. 0. 0. 165. 
0.01 0.00 4.98 0.00 0.000 0.040 

0. 002406 1 t. 1. 2 0 

CCHV= 0.300 CEHV= 0. 500 
*SECNO 255.000 
3280 CROSS SECTION 255.00 EXTENDED 1. 42 FEET 

3470 ENCROACHMENT STATIONS= 186.0 332.0 TYPE= 
rono-o ~C'r"'i""Tnt1.1 A 
'wr\UW.;t W~\., I .1.UI'.! ,., 

255.00 7. l,2 715.62 0.00 0.00 715.69 
820. 364. 313. i43. 254. i 14. 
0.02 1. 43 2.75 o. 97 0.060 0.040 

0.000526 60. 60. 60. 2 0 

*SECNO 500.000 
32B0 CROSS SECTION 500. 00 EXTENDED 0. 18 FEET 

3470 ENCROACHMENT STATIONS= 128.0 303.0 TYPE= 
CROSS SECTION B 

500.00 6. 1B 715.7B 0.00 0.00 715.93 
820. 155. 551. 114. 120. 146. 
0.04 1. 30 3.76 1. 14 0.060 0.040 

0. 001412 245. 245. 245. 2 0 

CCHV= 0. 500 CEHV= 1. 000 

HV HL 
ARDB VOL 
XNR WTN 
!CONT CORAR 

0. 52 0.08 
0. 1. 

0.000 0.000 
0 -23.03 

:i TARGET= 

0.39 
0. 

0.000 
0 

0.00 
1. 

0. 000 
0.00 

1 TARGET= 

0.06 0.06 
147. 1. 

0.060 0.000 
0 0.00 

1 TARGET"' 

0. 16 0.20 
100. 4. 

0.060 0. 000 
0 0.00 

•LOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST 

0.00100000.00 
0. 100000.00 

708.00 254.00 
26.00 280.00 

26.000 

0.01100000.00 
0. 100000.00 

708.00 254.00 
26.00 280.00 

146.000 

0. 10 710.60 
0. 712.60 

708.00 186.00 
146.00 332.00 

175.000 

0.05 713.80 
1. 713.90 

709.60 128.00 
175.00 303.00 
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• • 
• 22 AUG 86 14:29: 14 PAGE 7 -.. • 
• SECNO DEPTH C~ISEL CRIWS WSELK EG HV HL OLOSS BANK ELEV • Q GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

• SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST • 
• ·lfSECNO 565.000 • 565.00 6.00 715.90 0. 00 0.00 716.21 0.32 0. 12 o. 16 712.00 

820. 235. 448. 138. 81. 79. BO. 4. 1. 711. 90 

• 0.05 2.91 5. 66 1. 72 0.040 0.040 0.070 0. 000 709.90 10.96 • 0.002630 65. 65. 65. 2 0 0 0.00 106.02 116. 98 

• CCHV= o. 100 CEHV= 0.300 • *SECNO 630.000 

• 630.00 5.81 716.04 0.00 0.00 71.6.42 0.38 0. 19 0.02 712.33 • 820. 221. 466. 133. 71. 76. 72. 4. 2. 712.23 
0.05 3. 12 6. !O 1. 84 0.040 0.040 0.070 0.000 710.23 14.46 

• 0.003196 65. 65. 65. 1 0 0 0.00 100.60 115.06 • 
• -11-SECNO 695.000 • 3470 ENCROACHMENT ............................. 32.0 109.0 TvPE= i 1"ARQET= 77. 000 0 I A I J.UNt;= 

• 695.00 5.67 716.23 0.00 0.00 716.66 0. 43 0.22 0.01 712.66 • 820. 209. 475. 136. 58. 75. 66. 5. 2. 712. 56 
0. 05 3.59 6.37 2.05 0.040 0.040 0. 070 0. 000 710. 56 32.00 

• 0.003607 65. 65. 65. 0 0 0 0.00 77.00 109.00 • 
• CCHV= 0. 500 CEHV= 1.000 • *SECNO 728.000 

• 3470 ENCROACHMENT STATIONS~ 40.0 -1nn n TVDC'..,,. • TARGETi= '-" """ .. "",..,· ,.., I JI._- • Loi"'· "'"'"' • 728.00 5. 63 716.36 0.00 0.00 716.84 0.49 0. 13 0.06 712.83 
820. 193. 493. 134. 49. 74. 57. 5. 2. 712. 73 

• 0 06 3.95 6.68 2.36 0.040 0.040 0.070 0.000 710.73 40.00 • 0.004024 33. 33. 33. 1 0 0 0.00 60.00 100.00 

• *SECNO 744.000 • 
• 3470 ENCROACHMENT STATIONS= 44.0 97.0 TYPE"' 1 TARGET= 53. 000 • 744.00 5.61 716.42 0.00 0.00 716. 96 o. 53 0.07 0.05 712.91 

820. 182. 508. 130. 43. 74. 52. 5. 2. 712.81 

• 0.06 4. 21 6. 90 2. 50 0.040 0.040 0.070 0. 000 710.81 44.00 • 0.004306 16. 16. 16. 0 0 0 0.00 53.00 97.00 

- • • 
• • 
• • 
• 
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22 AUG B6 

SECNO 
Q 
TIME 
SLOPE 

14: 29: 1,;) 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

*SECNO 759.000 

3470 ENCROACHMENT STATIONS= 

CRIWS 
GROB 
VROB 
XLOBR 

49.0 
CROSS SECTION 30' DOWNSTREAM OF 

759.00 5.60 716. 50 
820. 128. 527. 
0.06 4.89 B.42 

0.006B8i. :15. 15. 

*SECND 774.000 

3470 ENCROACHMENT STATIONS= 
774.00 5. 50 716.70 

820. 138. 56.l!-. 
0.06 4.7B 7.83 

0. 005691 15. 15. 

CCHV= 0. 100 CEHV= 
*SECNO 789. 000 

0.300 

3470 EMCROACHMENT ........ A..,..'T.,...t.l ..... ~ 
:::>IA I .lUIV'O= 

0.00 
165. 
3. 36 

15. 

52. 0 
0.00 
118. 
3.03 

15. 

-~ ~ "'tV. V 

WSELK 
ALOB 
XNL 
ITRIAL 

93.0 

EG 
ACH 
XNCH 
!DC 

TYPE= 
BELLE RIVER ROAD 
0.00 717.30 

26. 63. 
0.040 0.040 

1 0 

89.0 TYPE= 
0.00 717. 43 

29. 72. 
0.040 0.040 

2 0 

,~ , ....... ,,"111"""-
0"7.0 11rc.= 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 

O.BO 0.0B 
49. 5. 

0.070 0.000 
0 0.00 

1 TARGET= 
0.73 0.09 

39. 5. 
0.070 0.000 

0 0.00 

. TAr'lr.5!'"."T-• I f11"H:l'E:. I -

CROSS S:'.CTION IMMEDIATELY DOWNSTREAM OF B::LLE RIVER ROAD BRIDGE 
789.00 5.63 717.03 0.00 0.00 717. 53 0. 50 0.07 

820. 0. 820. 0. 0. 145. 0. 5. 
0.06 0.00 5.67 0.00 0.000 0.040 0.000 0.000 

" nnn.-,..,.., . "' f "' 1 "' 
.., 

" 0 0.00 v. vv-vc;.c.c;. ·~- •v. . ~- ~ V 

*SECNO 790.000 

3370 NORMAL BRXDGE,NRD= 2! MIN ELTRD= 720.80 MAX ELLC= 720. 10 

3470 ENCROACHMENT STATIOI\IS= 40.0 69.6 TYPE= 1 TARGET= 
DOWNSTREAM FACE OF BELLE RIVER ROAD BRIDGE 

790.00 5. 50 716.90 0. 00 0.00 717. 59 0.69 0.00 
820. 0. 820. 0. 0. 123. 0. 5. 
0.06 0.00 6.66 0.00 0.000 0.030 0.000 0.000 

0.004482 1. 1. 1. 2 0 0 -17.49 

• LOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

44.000 

0. 27 713.00 
2. 713.00 

710.90 49.00 
44.00 93.00 

37.000 
0.03 713.30 

2. 713. 20 
71:t. 20 52.00 

37.00 89.00 

..,.., Lnn 
c:;7. QVV 

0.02 713.90 
2. 100000.00 

711. 40 40.00 
29.60 69.60 

29.600 

0.06 713.90 
2. 100000.00 

711. 40 40.00 
29.60 69.60 
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22 AUG 86 14:29:14 

SECNO DEPTH CWSEL CR!WS WSELK EG HV HL 
G GLOB GCH GROB ALOB ACH AROB VOL 
TIME VLOB VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR ITRIAL Ii>C ICONT CORAR 

*SECNO 822.000 

3370 NORMAL BRIDGE,NRD= 21 MIN ELTRD= 720.80 MAX ELLC= 720.!0 

3470 ENCROACHMENT STATIONS= 40.0 69.6 
UPSTREAM FACE OF BELLE RIVER ROAD BRIDGE 

B22.00 5.68 717.08 
820. 0. 820. 
0.06 0.00 6.45 

0.004159 32. 32. 

*SECNO 823.000 

3470 ti\lt;HUACHi"lf:::1\1 I --L---•-•-5 f A I 1 Ui>lt:l= 
823.00 5.91 717.31 

820. 0. 820. 
0.06 0.00 5. 37 

0.003574 1. 1. 

CCHV= 0.300 CEHV= 
*SECNO 882.000 

0. 500 

3470 ENCROACHMENT STATlONS= 
882.00 6.29 717.81 

820. 134. 566. 
0.07 1.82 3.45 

0. 001031 59. 59. 

o. 00 
0. 

0.00 
32. 

.:;o. o 
0.00 

0. 
0.00 

1. 

0.0 
0.00 
119. 
1. 13 

59. 

*SECNO 1397.000 
MANUFACTURED CROSS SECTXOill 

1397.00 5.90 718.50 0.00 
820. 169. 626. 25. 
0. 11 0. 95 4. 52 1. 06 

0. 002180 515. 515. 5!5. 

CCHV= 0. 100 CEHV= 0.300 
-1:-SECNO 1 972. 000 

MANUFACTURED CROSS SECTION 

0.00 
o. 

0.000 
2 

69.6 
0.00 

0. 
0.000 

2 

150.0 
0.00 

74. 
0.040 

2 

0.00 
177. 

0.070 
2 

TYPE= 

717. 73 
127. 

0.030 
0 

TVPE= 
717. 75 

153. 
0.040 

0 

TYPE= 
7!7.95 

164. 
0.040 

0 

718.75 
139. 

0.040 
0 

1 TARGET= 

0.65 0. !4 
0. 5. 

0.000 0.000 
0 -19.04 

1 TARQ~i= 
0. 45 0.00 

0. 5. 
0.000 0.000 

0 0.00 

l TARGET= 
0. 14 
105. 

0.070 
0 

0. 25 
24. 

0.070 
0 

0. 10 
6. 

0.000 
0.00 

0. 75 
10. 

0.000 
0.00 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN 
TOPWID 

29.600 

0.00 
2. 

711. 40 
29.60 

-~ , --c!...,,. cvv 
0.02 

2. 
711. 40 
29.60 

149.999 
0.09 

2. 
711. 52 
117. 65 

0.05 
4. 

712.60 
245.24 

SSTA 
ENDST 

713.90 
100000.00 

40.00 
69.60 

713.90 
100000.00 

40.00 
69.60 

714.02 
713.52 

1. 11 
118. 76 

716.80 
716.70 
8.08 

253.32 
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22 AUG 86 14:29:14 

SECNO DEPTH CWSEL CRIWS WSELK EG 
G GLOB GCH GROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC 

1972.00 5.94 7i9.74 0.00 0.00 719. 97 
820. 175. 619. 2b. 184. 140. 
0. 15 0. 95 4. 43 1. 05 0.070 0.040 

0.002077 575. 575. 575. 2 0 

1>SECNO 2547.000 
MANUFACTURED CROSS SECTI• ill 

2547.00 5. 93 720.93 0.00 0.00 721. 17 
820. 175. 619. 26. 184. 140. 
0. 19 0. 95 4.43 1. 05 0.070 0.040 

0.002079 575. 575. 575. 2 0 

*SECNO 3120.000 
CROSS S2:CT10N AT UPSTREAM CORPORAYE Lii'IIT 

3120.00 5. 93 722. 13 0.00 0.00 722.37 
~~n -~~ , ~· ~, 

·~~ ·~~ cc::v. ,I.,..,, OC:::J., c:o. J.CC:. .1..3'1'. 

0.24 0. 95 4.46 1. 06 0.070 0.040 
0.002106 573. 573. 573. 0 0 

• 
PAGE 10 .. • 

HV HL OLOSS BANK ELEV 
AROB VOL TWA LEFT/RIGHT • XNR WTN ELMIN SSTA 
ICOI\JT CORAR TOPWID ENDST • 

0.23 1. 22 0.00 718.00 
25. 14. 7. 717.90 • 

0. 070 0. 000 713.80 7.95 
0 0.00 245.61 253. 56 • 

• -
0.23 1. 19 0.00 719.20 

25. 19. 11. 719. 10 
0.070 0.000 715.00 7.95 • 0 0.00 245.60 253. 55 

• 
0.24 1. 20 0.00 720.40 • ~A ~~ < A ...,.,,," ~"' c: ... C:..,. ~-.. r C.V, WV 

0.070 0. 000 716.20 7.99 
0 0.00 245. 50 253.49 • 

• 
• 
• 
• 
• 
• 
• 
-• 
• 
• 
• 



• • 
• 22 AUG 86 14:29: 14 PAGE 11 • 
• • THIS RUN EXECUTED 22 AUG 86 14:29: 19 

• ***********************i:·**************~·**********i::• • HEC2 RELEASE DATED NOV 76 UPDATED MAY 198'-, 
ERROR CORR - 01,02,03,04,05,06 

• MODIFICATION - 50,51,52,53,54,55,56 • ****i::·it-•h• .. •;t-*******it·*.::l-**W*****-t:•***-U-*·:1-***********~***** 

• NOTE- ASTERISt~ ( *) "-T I t:'CT nc- rcncc_cc::"rT T n~"' l\.'1 lhl!!Dr.::'C Vh.l~T,..A'T~l""!- Mt':'~~A.nt':' T.i r'U IMtt.lAl"llV n.- ~rl I"] ll"'H'']I l""!- I Tl""!-T • n, ......... ~ ' ~· Wn~•-h.J - wi..;.'\J I .& Ul'J 1-,;v1·1u1:;.n ~J~U.&WM 1-t:.C ru::.WWM'\:li::. i .. wvru-1r1n. T !Jr i::.nnunw L...1..::::11 

• SAGE CREEK • 
- SUMMARY PRINTOUT TABLE 150 • • 
• SECNO XLCI-I ELTRD ELLC ELMIN GI CWSEL CRIWS EG 10!,'.*S VCH AREA . 01K • 0.000 0.00 0.00 0.00 708.00 820.00 714.66 0.00 715.06 20.02 5.08 i.61.50 183.26 

• 169. 000 169.00 0.00 0.00 708.00 820.00 714.99 0.00 715.39 19.83 5. 11 160.57 184. 15 • 
• 170.000 1. 00 714.30 716. 10 708.00 820.00 714.90 0.00 715.43 33. 27 5.83 140.56 142. 17 • 194.000 24.00 714.30 716. 10 708.00 820.00 715.00 0.00 715. 51 32.85 5.78 141. 94 143.08 

• 195.000 1. 00 0.00 0.00 708.00 820.00 715. 14 0.00 715. 53 24.06 4.98 164.67 H,7. 18 • - 255.000 60.00 0.00 0.00 708.00 820.00 715.62 0.00 715.69 5.26 2.75 515.38 357.44 • - 500.000 245.00 0.00 0.00 709.60 820.00 715.78 0.00 715.93 14. 12 3.76 365.99 218.20 

• 565. 000 65.00 0.00 0.00 709.90 820.00 715.90 0.00 716.21 26.30 5.66 239.62 159.90 • 
• 630.000 65.00 0.00 0.00 710.23 820.00 716.04 0.00 716.42 31. 96 6. 10 219.80 145. 04 • 695.000 65.00 0.00 0.00 710. 56 820.00 716.23 0.00 716.66 36.07 6.37 199.28 136. 54 

• 728.000 33.00 0.00 0.00 710.73 820.00 716. 36 0.00 716.84 40.24 6.68 179.30 129.26 • 
• 744.000 16.00 0.00 0.00 710.81 820.00 716.42 0.00 716.96 43.06 6.90 168.94 124.96 • 759.000 15.00 0.00 0.00 710.90 820.00 716. 50 0.00 717.30 68.81 8.42 137.89 98.85 

• 774.000 15.00 0.00 0.00 711. 20 820.00 716. 70 0.00 717.43 56.91 7.83 139.92 108.70 • 
• 789.000 15.00 0.00 0.00 711. 40 820.00 717.03 0.00 717. 53 42.22 5.67 144. 51 126.21 • 790.000 1. 00 720.80 720, 10 711. 40 820.00 716.90 0.00 717. 59 44.82 6.66 123.20 122.48 

• 822.000 32. 00 720. 80 720. 10 711. 40 820.00 717.08 0.00 717.73 41.59 6.45 127.06 127. 15 • 
• • 
• I I 
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22 AUG 86 

SECNO 

823. 000 

8El2.000 

1397.000 

1972.000 

2547.000 

31:20. 000 

14: 29: 14 

XLCH ELTl~D 

1. 00 0 .. 00 

59.00 0 .. 00 

515.00 0 .. 00 

575.00 0.00 

575. 00 0.00 

573. 00 0.00 

ELLC ELM1N G CWSEL 

0. 00 711. 40 820. 00 717. 31 

0.00 711. 52 820.00 717.81 

O.ClO 712.60 820.00 718. 50 

0. ()0 713.80 820.00 719.74 

0. ()0 715.00 820. 00 720.93 

0.00 716.20 820. 00 722. 13 

CRIWS EG 10K*S 

0.00 717. 75 35.74 

0.00 717.95 10.31 

0.00 718. 75 21. 80 

0.00 719.97 20.77 

0.00 721. 17 20.79 

0.00 722.37 21. 06 

PAGE 12 

VCH AREA 

5. 37 152. 76 

3.45 343.34 

4. 52 339. 52 

4.43 348.22 

4.43 348.01 

4.46 345. 70 

. 01K 

137. 16 

255. 431 

175. 631 

179. 94. 

179. 84• 

178. 6<;1 
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• • - 22 AUG 86 14: 29: 14 PAGE 13 • • -
• SAGE CREEK • SUMMARY PRINTOUT TABLE 150 

• • SECNO Q CWSEL DIFWSP DIFWSX DIFKWS T0PWID XLCH 

• 0.000 820.00 714.66 0.00 0. 00 19.66 30.98 0.00 • 
• 169.000 820.00 714.99 0.00 0.33 0.00 26.00 169.00 • 170.000 820.00 714.90 0.00 -o. 08 0.00 26.00 1. 00 - • - 194.000 820.00 715.00 0.00 0.09 0.00 26.00 24.00 

• 195.000 820.00 715. 14 0.00 0. 15 0.00 26.00 1. 00 • 255.000 820.00 715.62 0.00 0.48 0.00 146.00 60.00 

• 500.000 820.00 715.78 0.00 0. 15 0.00 175.00 245.00 • 
• 565.000 820.00 715.90 0.00 0. 12 0.00 106.02 65.00 • 630.000 820.00 7i6.04 0.00 0. i5 0.00 100.60 ., e 1\.1'\. 

0-;;J.VV 

• 695.000 820.00 716.23 0.00 0. 19 0.00 77.00 65. 00 • 
• 728.000 820.00 716.36 0.00 0. 13 0.00 60.00 33.00 • 744.000 820.00 716.ll2 0.00 0.07 0.00 53. 00 16.00 

• 759.000 820.00 716. 50 0.00 0.08 0.00 44.00 15.00 • 
774.000 920.00 716. 70 0.00 /'\ "'' 0.00 37.00 15.00 • • ..... . ... , 

789.000 820.00 717.03 0.00 0.33 0.00 29.60 15. 00 

• 790.000 820.00 716.90 0.00 -o. 13 0.00 29.60 1. 00 • 
• 822.000 820.00 717.08 0.00 0. 18 0.00 29.60 32.00 • 823.000 820.00 717.31 0.00 0.22 0.00 29.60 1. 00 

• 882.000 820.00 717.81 0.00 0. 50 0.00 117.65 59. 00 • 
• 1397.000 820.00 718. 50 0.00 0.69 0.00 245.24 515.00 • 1972.000 820. 00 719.74 0.00 l. 24 0.00 245.61 575.00 

• 2547. 000 820. 00 720.93 0.00 1. 19 -0.00 245.60 575.00 ' • 
• 3120. 000 820. 00 722. 13 0.00 1. 20 0.00 245. 50 573.00 • 
• • 

- • • 
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*********************it-11·******************************* 
,~ WATER SURFACE PROFILES * 
<:· VERSION OF NOVEMBER 1976 * 
* UPDATED MAY 1984 * 
* RUN DATE 23 AUG 96 TIME 10:41:26 * 

* *****~***********************it************************ 
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*************************************i~* 
* U.S. A~MY CORPS OF ENGINEERS * 
* THE HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET, SUITED * 
* DAVIS, CALIFORNIA 95616 * 
* (916) 440-2105 <FTS> 448-2105 * 
*************************************** 
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• • 
• 23 AUG 86 10:41:26 PAGE 1 • 
• • THIS RUN EXECUTED 23 AUG 86 10:41:26 

• *'~************************************************ • HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 

• MODIFICATION - 50,51,52,53,54,55,56 • ************************************************** 

• C • Ti MEMPHIS, MI. - FIS 

• T2 100 VEAR FLOOD • T3 SAGE CREEK 

• Ji I CHECK ING NINV ID!R STRT METRIC HVlNS Q WSEL FQ • 0. 2. 0. 0. 0.002000 0.00 0.0 0. 695.000 0.000 

• J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE • 
• 1. 000 0.000 -1. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • ,.!3 VARIABLE CODES FOR SUMMARY PRINTOUT 

• 150.000 110. 000 200.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 • 
• NC 0.030 0.030 0.035 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 • QT 2.000 820.000 820.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

• ET 0.000 4. !00 4. 100 251. 160 202. 140 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION MOVED DOWNSTREAM TO MOUTH OF SAGE CREEK 
Xl 0.000 29.000 250.000 2133.000 0.000 0.000 0.000 0.000 0.000 0.000 

• GR 717. 500 59.000 715.600 75.000 714.400 87.000 714.300 100.000 714. 500 125.000 • GR 714.600 150.000 714.900 !75.000 715.000 200.000 715.700 225.000 716.400 240.000 
GR 716.300 250.000 709.200 255.000 708.900 260.000 708. 700 265.000 708.000 270.000 

• OR 708.700 275.000 709.400 279.000 716. 100 283.000 716.400 290.000 716.300 300.000 • GR 714. 500 325.000 714. 300 350.000 714.000 375.000 713.800 400. 000 714.600 425.000 
GR 715.000 450.000 715.400 475.000 715. 100 500.000 715.300 525.000 0.000 0.000 

• ET 0.000 4. 100 4. 100 253. 500 279. 500 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION DOWNSTREAM OF SC:RVICE BRIDGE 

• Xi 169.000 29.000 250.000 283.000 169.000 169.000 169.000 0.000 0. 000 0.000 • GR 717.500 59.000 715.600 75.000 714.400 87.000 714.300 100.000 714.500 125.000 
GR 714.600 150.000 714.900 l.75.000 715.000 200.000 715.700 225.000 716.400 240.000 

• GR 716.300 250.000 709.200 255.000 708.900 260.000 708. 700· 265.000 708.000 270.000 • GR 708.700 275.000 709.400 279.000 716. 100 283.000 716.400 290.000 716.300 300.000 
GR 714. 500 325.000 714.300 350.000 714.000 375.000 713.800 400.000 714.600 425.000 

• GR 715.000 450.000 715.400 475.000 715. 100 500.000 715.300 525.000 0. 000 0.000 • NC 0.040 0.070 0.030 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

• ET 0.000 4. 100 4. 100 254.000 280.000 0.000 0.000 0.000 0.000 0.000 • 
• • 
•• I I 
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• DOW1NSTREt1M FACE OF SERVICE BRID(~E • Xl i 70. 0100 38.000 250. 000 285,000 1. 000 1. 000 L 000 0.000 0. 000 0.000 

BT -38.QIOO 0.000 715.600 0. 0,00 25.000 715. 300 0 .. 000 50.000 715. 100 0.000 

• BT O.QIOO 75. 000 714.900 0. 0•00 100.000 714.900 0 .. 000 125.000 714.900 0.000 • BT O.QIOO 150.000 714.900 0.0,00 175.000 714. 800 0.000 200.000 714.900 0.000 
13T O.QIOO 225.000 716. 100 0. 0,00 250. 000 716. 800 0 .. 000 254.000 716.800 7:10. 300 

• BT O.QIOO 254. 500 716.800 712.800 256.ClOO 716. 800 714 .. 800 258.000 716.800 7:15.900 • BT 0.000 262.000 716.800 715. 900 264.000 716.800 714 .. 800· 265. 500 716.800 7:12.800 
BT 0.000 266. 000 716.800 710.300 268.000 716.800 710 .. 400 268. 500 716.800 7:12. 900 

• BT 0.000 270. 000 716.800 714.900 272.ClOO 716. 800 716 .. 100 276.000 716.800 7:16. 100 • BT 0,000 278.000 716.800 714.900 279. :mo 716.800 712.900 280.000 716.800 710.400 
BT 0.000 285.000 716.900 0.000 310.000 715.900 0.000 335.000 714.900 0.000 

• BT 0.000 360.000 714.300 0.000 385. 000 714. 500 0.000 410.000 714.700 0.000 • BT 0.000 435.000 714. 500 0.000 460. 000 714. BOO 0.000 485.000 714.900 0.000 
BT O.CIOO 510.000 714.900 0.000 535.000 715. 100 0.000 0.000 0.000 0.000 

• GR 7!5. 6,00 0.000 715.300 25. 000 715. llOO 50. 000 714 .. 900 75. 000 714.900 11::)0. 000 • GR· 7 ! .ti. c;100 125.000 714.900 150.000 714.BOO 175.000 714.900 200.000 715. 700 2:25. 000 
GR 716. 8100 250.000 710.300 254.000 709. :300 254. 500 708.500 256.000 708.000 2!58. 000 

• GR 708. CIOO 262.000 708. 500 264.000 709. :300 265. 500 710.300 266.000 710.400 2,bB. 000 • GR 709. 4100 268. 500 708.600 270.000 708. :LOO 272. 000 708. 100 276.000 708.600 278.000 
GR 709. 4,00 279. 500 710.400 280.000 7!6. llOO 285. 000 715 .. 900 31.0.000 714.900 3:35. 000 

• GR 7,.4_ :::100 360. 000 714. 5()0 385.000 714. 700 410. 000 714. 500 .q.35, 000 714.800 460.000 • GR 71.4. c;•oo 485. 000 714.9()0 5!.0.000 715. 1100 535.000 0.000 0.000 0.000 0.000 

• ET 0.000 4. 100 4. 100 254.000 280,()00 0.000 0.000 0.000 0.000 0.000 • UPSITREAM FACE OF SERVICE BRIDGE 
Xi 194. CIOO 0. 000 0.000 0.000 24.000 24.000 24 .. 000 0.000 0.000 0.000 

• X2 0.000 0.000 0.000 0.000 0.000 0.000 1.. 000 0.000 0.000 0.000 • 
NC O.Cl60 0.060 0.040 0.000 0.000 0.000 0 .. 000 0.000 0. 000 0.000 

• ET O.CIOO 4. 100 4. 100 254.000 280.000 0.000 0 .. 000 0.000 0.000 0.000 • CR•ISS SECTION UPSTREAM OF SERVICE BRIDGE 
)( 1 !95.CIOO 29. 000 250.000 283.000 1. 000 1. 000 LOOO 0.000 0.000 0.000 

• GR 717. 5i00 59.000 715.600 75.000 714. ,mo 87.000 714.300 100.000 714. 500 1:25. 000 • GR 714.600 150. 000 714.900 175.000 715.000 200.000 715.700 225.000 716.400 240.000 
GR 716. ::100 250.000 709.200 255.000 708. •~oo 260. 000 708.700 265.000 708.000 270.000 

• GR 708.700 275.000 709.400 279.000 716. :LOO 283.000 716.400 290.000 716.300 31D0. 000 • GR 714. ~iOO 325.000 714.300 350.000 7!4. ()00 375.000 713.800 400.000 714.600 4:25. 000 
GR 715.CIOO 450.000 715.400 475.000 7!5. :100 500. 000 715.300 525.000 0.000 0.000 

• NC O.CIOO 0. 000 0.000 0.300 0. l500 0. 000 o .. 000 0.000 0.000 0.000 • ET O.CIOO 4. 100 6. 100 186.000 332.000 197. 000 324.000 0.000 0.000 0.000 

• CRCISS SECTION A • Xl 255.CIOO 23.000 250.000 267.000 60.000 60. 000 60.000 0.000 0.000 0.000 
GR 714. c;•oo 0.000 714.900 25.000 714. '?00 50. 000 714 .. 500 75.000 714.200 11:)0. 000 

• GR 713. EIOO 125.000 713.500 150.000 713. :300 175. 000 712.600 200.000 711. 000 2:25. ooo • GR 710. i;ioo 240. 000 710.600 250.000 709. :LOO 251. 000 708. 100 255.000 708.000 260.000 
GR 708. 6,00 263.000 712.600 267.000 713.000 275. 000 713.600 300.000 713. 500 3:25. 000 

• GR 713. :liOO 350.000 713.800 375.000 714 .• wo 400.000 0.000 0.000 0.000 0.000 • 
• • 
• • 
• • 
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•• ET 0.000 4. 100 6. 100 128.000 303.000 136.000 295.000 0.000 0.000 0.000 • CROSS SECTION B 

•• 
)( 1 :;oo. ooo 31. 000 200.000 :230. 000 245.000 245.000 245.000 0.000 0.000 0.000 • GR 717.600 0.000 714.200 10.000 714.600 25. 000 714.200 50.000 713.400 59.000 
GR 714.800 75.000 714.600 LOO. 000 714. 400 125.000 714. 200 150.000 713.900 175.000 

•• 
GR 714.200 1.90. 000 713.800 :200. 000 710.600 203.000 711. 700 205.000 709.600 210.000 • GR 710. 100 :.!15. 000 710.400 ,220. 000 710.700 225.000 713.900 230.000 714.400 240.000 
GR 714.600 :.!50. 000 714. 500 ,275. 000 714.200 300.000 714. 500 325.000 715. 100 350.000 

•• 
GR 7!4.000 :::175. 000 714.200 -~oo. ooo 714.200 425.000 714.400 450.000 713. 600 475.000 • GR 7!5.600 ~,oo. ooo 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 ., NC 0.040 0.070 0,040 0. 500 1. 000 0.000 0.000 0.000 0.000 0.000 • ET 0.000 0.000 1. 400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
XL !565. 000 i0.000 63.000 77.000 65.000 65.000 65. 000 0.000 0.000 0.000 

•• 
GR 716. 500 0.000 713.700 5!.. 000 712.000 63.000 710. 700 64.000 709,900 67.000 • GR 709.900 74.000 710.700 76.000 711. 900 77.000 716.200 120.000 728.700 150.000 

•• 
NC 0.000 0.000 0.000 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 • )(1 ,!.30. 000 0.000 0.000 0.000 65", 000 65.000 65.000 0.000 0.330 0.000 

•• 
ET 0.000 4. 100 6. 100 32. 000 109.000 35.000 101. 000 0.000 0. 000 0.000 • )( 1 ,!,95. 000 0.000 0.000 0.000 65.000 65.000 65.000 0.000 0.330 0.000 

•• 
NC 0.000 0.000 0.000 0. 500 1. 000 0.000 0.000 0.000 0.000 0.000 • ET 0.000 4. 100 6. 100 40.000 100.000 41. 000 96.000 0.000 0.000 0.000 
Xl 728.000 0.000 0. 000 0.000 33.000 33.000 33.000 0. 000 0. 170 0.000 

•• ET 0.000 4. 100 6. 100 44.000 97.000 44.000 93.000 0.000 0.000 0.000 • X1 744.000 0.000 0.000 0.000 16.000 16. 000 16,000 0.000 0.080 0.000 

•• ET 0.000 4. 100 6. 100 49.000 93.000 49.000 92.000 0. 000 0.000 0.000 • CROSS SECTION 30' DOWNSTREAM OF l3ELLE RIVER ROAD 

•• 
X1 759.000 9.000 64.000 77.000 15.000 15.000 15.000 0.000 0.000 0. 000 • X4 2.000 715.000 56.000 714.000 96.000 0.000 0.000 0.000 0.000 0.000 
GR 717.800 0.000 717.800 40.000 713.000 64.000 711. 000 68.000 710.900 70.000 

•• 
GR 711. 000 72.000 713.000 77.000 717.800 120.000 730.000 150.000 0.000 0.000 • ET 0.000 4. 100 6. 100 52.000 89.000 52.000 89.000 0.000 0.000 0.000 

•• 
Xl 774.000 10.000 63.000 77.000 l.5.000 15. 000 15.000 0.000 0.000 0. 000 • GR 717.800 0.000 715.000 51. 000 713.300 63.000 712.000 64.000 711. 200 67.000 
GR 711. 200 74.000 712.000 76.000 713.200 77.000 715.000 120. 000 730. 000 150.000 

•• NC 0.000 0.000 0.000 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 • ET 0.000 /.l. 100 4. iOO 40.000 69.600 0.000 0.000 0.000 0.000 0.000 

•• 
CROSS SECTION IMMEDIATELY DO~JNSTl~EAM OF BELLE RIVER ROAD BRIDGE • Xl 789.000 21. 000 40.000 69.600 15.000 15.000 15. 000 0.000 0.000 0.000 

GR 717.800 0.000 713.900 40.000 712.800 40.400 712.000 42.400 711. 900 44.400 

•• 
GR 711. 900 46.400 711. 900 48.400 712.000 50.400 712.800 52.400 713. 900 52.800 • GR 713.400 56.800 712.:300 57.200 711. 500 59.200 711. 400 61. 200 711. 400 63.200 
GR 711. 400 65.200 711. 500 67.200 712. 300 69.200 713.400 69.600 717.800 120.000 

•• 
GR 730.000 1.50.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • 

•• • 
•• I I 
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•• NC 0.000 0.000 0.030 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 • ET 0.000 4. 100 4. 100 40.000 69.600 0.000 0.000 0.000 0.000 0.000 

•• DOWNSTREAM FACE OF BELLE RIVER RIJAD BRIDGE • Xi 790.000 0.000 0.000 0. 000 1. 000 1. 000 1. 000 0. 000 0.000 0.000 
BT ·-21. 000 0.000 720.800 0. 000 40.000 722.800 713. 900 40.400 722.800 716. 300 

•• 
BT 0.000 42.400 722.900 718.900 44.400 722. 900 719.800 46.400 723.000 720. 100 • BT 0.000 48.400 723. 100 719.800 50.400 723. 100 718.900 52.400 723.200 716.300 
BT 0.000 52.800 723.200 713.900 56.800 723.400 713.400 57.200 723.400 715.800 

•• 
BT 0.000 59.200 723. 500 718.400 61. 200 723. 500 719.300 63. 200 723.600 719.600 • BT 0.000 65.200 723.700 719.300 67.200 723.800 718.400 69.200 723.900 715.800 
BT 0.000 69.600 723.900 713.400 l.20.000 726.000 0.000 150.000 730.000 0.000 

•• ET 0.000 4. 100 4. 100 40.000 69.600 0.000 0.000 0.000 0.000 0.000 • UPSTREAM FACE OF BELLE RIVER ROAD BRIDGE 

•• 
Xi 1:122. 000 0.000 0.000 0.000 32.000 32.000 32.000 0.000 0.000 0.000 • X2 0.000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 

•• 
NC 0.000 0.000 0.040 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • ET 0.000 4. 100 1. 400 40.000 69.600 0.000 0.000 0. 000 0.000 0.000 
)( l 1:123. 000 0.000 0.000 0.000 1. 000 1. 000 1.000 0.000 0.000 0.000 

•• NC 0.000 0.000 0.000 0.300 0. 500 0.000 0.000 0. 000 0.000 0.000 • ET 0.000 4. 100 6. 100 1. 110 118.760 18.000 96.000 0. 000 0.000 0.000 

•• 
Xl 1382. 000 0.000 0.000 0.000 59.000 59.000 59.000 0.000 0. 120 0.000 • NC 0.070 0.070 0.040 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

•• 
ET 0.000 0.000 l. 400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • MANUFACTURED CROSS SECTION 
X1 1:397. 000 14.000 200.000 :230. 000 515. 000 515.000 515.000 0.000 0.000 0.000 

•• 
GR 720.600 0.000 718.000 10.000 717.200 190.000 716.800 200.000 713.600 203.000 • GR 714.700 205.000 712.600 :210. 000 713. 100 215.000 713.400 220.000 713. 700 225. 000 
GR 716.700 230.000 718.000 1250. 000 721. 000 270.000 730.000 300.000 0.000 0.000 

•• l\lC 0.000 0.000 0.000 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 • ET 0.000 4. 100 1. 400 0.000 300.000 0.000 0.000 0.000 0.000 0. 000 

•• MANUFACTURED CROSS SECTION • Xl 1'172. 000 0.000 0.000 0.000 575. 000 575.000 575.000 0.000 1. 200 0.000 

•• 
ET 0.000 0.000 !. 400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • MANUFACTURED CROSS SECTION 
Xl 2:547. 000 0.000 0.000 0.000 575.000 571:i. 000 575.000 0.000 1. 200 0. 000 ., 
ET 0.000 0.000 1. 400 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 • CROSS SECTION AT UPSTIREAM CORPDRIHE LIMIT 

I • 
X1 3:L20. 000 0.000 0.000 0.000 573.000 573.000 573.000 0.000 1. 200 0.000 • EJ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

I • • 
•• • 
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SECNO 
G 
TIME 
SLOPE 

*PROF 1 

DEPTH 
GLOB 
VLOB 
XLOBL 

CCHV= O. 100 CEHV= 
*SECNO 0.000 

Ct,JSEL 
GCH 
VCH 
XLCH 

0.300 

3470 ENCROACHMENT STATXONS= 
CROSS SECTION MOVED 

0.00 6.66 714.66 
820. 0. 820. 
0.00 0.00 5.07 

0.001995 0. 0. 

*SECNO 169.000 

CRIWS 
GROB 
VROB 
XLOBR 

251. 2 
DOWNSTREAM 

0.00 
0. 

0.00 
0. 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

282. !. TYPE= 
TD MOUTH OF SAGE 

0.00 715.06 
0. 162. 

0.000 0.035 
0 0 

3470 ENCc!OACHMENT STATIONS= 253.~ 279.5 TYPE= 
CROSS SECTION DO~!NSTREAM OF SERVICE BRIDGE 

169.00 6.99 714.99 0.00 0.00 715.40 
820. 0. 820. 0. 0. 161. 
0.01 0.00 5. 10 0. 00 0.000 0.035 

0. 001978 169. 169. 169. 0 0 

*SECNO 170.000 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
CREEK 

0.40 
0. 

0.000 
6 

0. 00 
0. 

0.000 
0.00 

1 TARGET= 

0.40 
0. 

0.000 
0 

0. 34 
1. 

0. 000 
0.00 

3370 NORMAL BRIDGE,NRD= 38 MIN ELTRD= 714.30 MAX ELLC= 716. 10 

3470 ENCROACHMENT STATIONS= 254•. 0 280.0 TYPE= 1 TARGET= 
DOWNSTREAM FACE OF SERVICE BRIDGE 

170.00 6.91 714.91 0.00 0.00 715.44 0. 53 0.00 
820. 0. 820. 0. 0. 141. 0. 1. 
0 01 0.00 5.83 0.00 0.000 0.030 0.000 0.000 

0. 003324 1. 1. 1. 2 0 0 -22. 12 

<>SECNO 194.000 

3370 NORMAL BRIDGE,NRD= 38 MIN ELTRD= 714.30 MAX ELLC= 716. 10 

3470 ENCROACHMENT STATIONS= 254.0 280.0 TYPE= 1 TARGET= 
UPSTREAM FACE OF SERVICE BRIDGE 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

30.980 

0.00100000.00 
0. 100000.00 

708. 00 251. 16 
30. 98 282. 14 

26.000 

0.00100000.00 
0. 100000.00 

708.00 253. 50 
26.00 279. 50 

26.000 

0.04100000.00 
0. 100000.00 

708.00 254.00 
26.00 280.00 

26.000 
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23 AUG 86 

SECNO 
G 
TIME 
SLOPE 

194.00 
820. 
0.01 

0.003282 

10:41:26 

GLOB 
VLOB 
XLOBL 

7.00 
0. 

0.00 
24. 

CWSEL 
QCH 
VCH 
XLCH 

715.00 
820. 
5. 77 
24 . 

*SECNO 195.000 

CRIWS 
GROB 
VROB 
XLOBR 

o. 00 
0. 

0.00 
24. 

254.0 

WSELK 
ALOB 
XNL 
ITRIAL 

0.00 
0. 

0.000 
2 

280.0 

EG 
ACH 
XNCH 
!DC 

715. 52 
142. 

0.030 
0 

TYPE= 3470 ENCROACHMENT STATIONS= 
CROSS BECTTnl\l LIP!=:Tl'IF'AM GF SERVICE BRIDGE 

195.00 7. 15 715. 15 
820. 0. 820. 
0.01 0.00 4. 98 

0. 002400 l.. 1. 

CCHV= 0. 300 CEHV= 
*SECNO 255.000 

0. 500 

0. 00 
0, 

0. 00 
1. 

3280 CROSS SECTION 255.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 186.0 
CROSS SECTION A 

255.00 7.63 715.63 0.00 
820, 364. 313. 143. 
0.02 l.43 2. 75 0. 97 

0.000524 60. 60 . 60. 

*SECNO 500.000 
3280 CROSS SECTION 500.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 128.0 
CROSS SECTION B 

500. 00 6. iB 7i5.78 0. 00 
820. a 55. 550. ! 14. 
0.04 i. 29 3.76 1. 14 

0. 001406 245. 245. 245. 

CCHV= 0. 500 CEHV= 1. 000 

0.00 
0. 

0.000 
2 

715. 53 
165. 

0.040 
0 

1. 43 FEET 

332.0 TYPE= 

0. 00 715.69 
254. 114. 

0.060 0.040 
2 0 

0. 18 FEET 

303.0 TYPE= 

0.00 715.93 
120. 147 . 

0.060 0.040 
2 0 

HV 
AROB 
XNR 
ICONT 

0. 52 
0. 

0.000 
0 

HL 
VOL 
WTN 
CORAR 

0.08 
1. 

0.000 
-23.09 

1 TARGET= 

0.38 
0, 

0.000 
0 

0.00 
l.. 

0.000 
0.00 

i TARGET= 

0.06 0.06 
148. 1. 

0.060 0.000 
0 0.00 

1 TARGET= 

0. 15 0.20 
100. 4. 

0.060 0.000 
0 0.00 

CLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

0.00100000.00 
0. 100000.00 

708.00 254.00 
26.00 280.00 

26.000 

0.01100000.00 
0. 100000.00 

708.00 254. 00 
26.00 280.00 

146. 000 

o. 10 710.60 
0. 712.60 

708.00 186.00 
146.00 332.00 

175.000 

0.05 713.80 
1. 713.90 

709.60 128.00 
175.00 303.00 

• 
PAGE 6 • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
-• 
• 
• 
• 



• • 
• 23 AUG 86 10:41:26 PAGE 7 • 
• SECND DEPTH CWSEL CRIWS WSELK EG HV HL •LOSS BANK ELEV • G QLOB GCH GROB ALOE ACH AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

• SLOPE XLOBL XLCH XLOBR ITRIAL lDC ICDNT CORAR TOPWID ENDST • 
• *SECNO 565.000 • 565.00 6.00 715.90 0.00 0.00 716.22 0.32 0. 12 0. 16 712.00 

820. 235. 447. 138. 81. 79. 80. 4. 1. 711. 90 

• 0.05 2.91 5.65 1. 72 0.040 0.040 0.070 0.000 709.90 10.90 • 0.002621 65. 65. 65. 2 0 0 0.00 106. 12 117.02 

• CCHV= 0. 100 CEHV= 0. 300 • *SECNO 630.000 

• 630.00 5.82 716.05 0.00 0.00 716.42 0.38 0. 19 0.02 712. 33 • 820. 221. 466. 133. 71. 76. 73. 4. 2. 712.23 
0.05 3. 11 6.09 1. 84 0.040 0.040 0.070 0.000 710.23 14.40 

• 0.003186 65. 65, 65. 1 0 0 0.00 100,69 115.09 • 
• i:•SECNO 695. 000 • 3470 ENCROACHMENT STATIONS= 32.0 109.0 TYPE= 1 TARGET= 77.000 

• 695.00 5.67 716.23 0.00 0.00 716.66 0.43 0.22 0.01 712.66 • 820. 209. l/•75. 136. 58. 75. 66. 5. 2. 712.56 
0.05 3. 58 6.36 2.04 0.040 0.040 0.070 0.000 710.56 32.00 

• 0. 003598 65. 65. 65. 0 0 0 0.00 77.00 109.00 • 
• CCKV= 0. 500 CEHV= 1. 000 • *SECNO 728.000 

• 3470 ENCROACHMENT STATIONS= 40.0 100.0 TYPE= 1 TARGET= 60.000 • 728. 00 5.63 7:i6.36 0.00 0.00 716.84 0.49 0. 13 0.06 712.83 
820. 193. 493. 134. 49. 74. 57. 5. 2. 712. 73 

• 0.06 3.95 6.68 2.36 0.040 0.040 0.070 0.000 710.73 40.00 • 0.004017 33. 33. 33. 1 0 0 0.00 60.00 100.00 

• *SECNO 744.000 • 
• 3470 ENCROACHMENT STATIONS= 44.0 97.0 TYPE= 1 TARGET= 53.000 • 744. 00 5. 61 716.42 0.00 0. 00 716.96 0. 53 0.07 0.05 712.91 

820. 102. 508. 130. 43. 74. 52. 5. 2. 712.81 

• 0.06 4. 20 6.90 2. 50 0.040 0. 040 0.070 0.000 710.81 44.00 • 0.004299 16. 16. 16. 0 0 0 0.00 53.00 97.00 

• • 
• • 
• • 
• 
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23 AUG 86 10:41:26 

SECNO 
G 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

*SECNO 759.000 

3470 tNCROACHMENT 

CWSEL 
GCH 
VCH 
XLCH 

STATIONS= 

CRIWS 
GROB 
VROB 
XLOBR 

49.0 
CROSS SECTION 30' DOWNSTREAM OF 

759,00 5.60 716.50 
820. 12B. 527. 
0.06 4.89 8.42 

0.006870 15. 15. 

*SECNO 774.000 

3470 ENCROACHMENT STATIONS= 
774.00 5.50 716.70 

820. 138. 564. 
0 06 4.78 7.B2 

0. 005689 15. 15. 

CCHV= 0. 100 CEHV= 
*SECNO 789.000 

0.300 

3470 ENCROACHMENT STATIONS= 

0.00 
165. 
3.36 

15. 

52.0 
0.00 
118. 
3.03 

15. 

40.0 

WSELK 
ALOB 
XNL 
lTRIAL 

93.0 

EG 
ACH 
XNCH 
lDC 

TYPE= 
BELLE RIVER ROAD 
0.00 717.30 

26. 63. 
0.040 0.040 

1 0 

89.0 TYPE= 
0.00 717.43 

29. 72. 
0.040 0.040 

2 0 

69.6 TYPE= 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 

0.80 0.08 
49. 5. 

0.070 0.000 
0 0.00 

1 TARGET= 
0. 73 0.09 

39. 5. 
0.070 0.000 

0 0.00 

1 TARGET= 
CROSS SECTION XMHEDIATELV DOWNSTREAM OF BELLE RIVER ROAD BRIDGE 

789.00 5.63 717.03 0.00 0.00 717.53 0.50 0.07 ..... " " "'"'" n n 145. 0 . 5. I.I~-. v. Q.C:::V. v. v. 
0.06 0.00 5.67 0.00 0.000 0.040 0.000 0.000 

0. 004221 15. 15. 15. 2 0 0 0.00 

*SECNO 790.000 

3370 NORMAL BRIDGE,NRD= 21 MIN ELTRD= 720.80 MAX ELLC= 720. 10 

3470 ENCROACHMENT STATIONS= 40.0 69.6 TYPE= 1 TARGET= 
DOWNSTREAM FACE OF BELLE RIVER ROAD BRIDGE 

790.00 5. 50 716.90 0.00 0.00 717. 59 0.69 0.00 
820. 0. B20. 0. 0. 128. 0. 5. 
0.06 0.00 6.66 0.00 0.000 0.030 0.000 0.000 

0.0044B1 1. 1. 1. 2 0 0 -17.49 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

44.000 

0.27 713.00 
2. 713.00 

710.90 49.00 
44.00 93.00 

37.000 
0.03 713.30 

2. 713.20 
711. 20 52.00 
37.00 89.00 

29.600 

0.02 713.90 
~ 100000.00 c:. 

711. 40 40.00 
29.60 69.60 

29. 600 

0.06 713.90 
2. 100000.00 

711. 40 40.00 
29.60 69.60 

• 
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23 AUG 86 10:41:26 

SECNO DEPTH CWSEL 
a GLOB QCH 
TIME VLOB VCH 
SLOPE XLOl3L XLCH 

*SECNO 822.000 

CRIWS WSELK EG HV HL 
GROB ALOB ACH AROB VOL 
VROB XNL XNCH XNR WTN 
XLOBR ITRIAL IDC lCDNT CORAR 

3370 NORMAL BRIDGE,NRD;; 21 MIN ELiRD= i20~BO MAX ELLC= 720. 10 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

3470 ENCROACHMENT STATIONS= 
UPSTREAM FACE OF BELLE 

822.00 5.68 717.08 
820. 0. 820. 
0.06 0.00 6.45 

0.004159 32. 32. 

*SECNO 823.000 

3470 ENCROACHMENT STATIOll!S= 
823.00 5.91 717.31 

020. 0. 820. 
0.06 0.00 5.37 

0. 003573 1. 1. 

CCHV= 0.300 CEHV= 0. 500 
*SECNO 882.000 

882.00 
820. 
0 07 

0.001030 

6.29 717.81 
134. 566. 
1. 82 3. 45 

59. 59. 

40.0 
RIVER 
0.00 

0. 
0.00 

32. 

40.0 
0.00 

0. 
0.00 

1. 

!. ! 
0.00 
119. 
1. 13 

59. 

<>SECNO 1397.000 
MANUFACTURED CROSS SECTION 

1397.00 5.90 718. 50 0.00 
820. 169. 626. 25. 
0. 11 0.95 4. 52 1. 06 

0. 002179 515. 515. 515. 

• CCHV= 0. 100 CEHV= 0. 300 
*SECNO 1972.000 

• 
e 

• 
• 

69.6 
ROAD BRIDGE 

0.00 
0. 

0.000 
2 

69.6 
0.00 

0. 
0.000 

2 

1!8. 8 
0.00 

74. 
0.040 

2 

0.00 
177. 

0.070 
2 

TYPE= 

717. 73 
127. 

0.030 
0 

·rvPE= 
717. 75 

153. 
0.040 

0 

TYPE= 
717.95 

164. 
0.040 

0 

718.75 
139. 

0.040 
0 

1 TARGET= 

0.65 0. 14 
0. 5. 

0.000 0.000 
0 -19.05 

:i. TARGET= 
0.45 0.00 

0. 5. 
0.000 0.000 

0 0.00 

! TARGET= 
0. 14 
106. 

0.070 
0 

0.25 
24. 

0.070 
0 

0. 10 
b. 

0.000 
0.00 

0. 75 
10. 

0. 000 
0.00 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN 
TOPWID 

29.600 

0.00 
2. 

711. 40 
29.60 

29.600 
0.02 

2. 
711. 40 

29.60 

117.650 
0.09 

2. 
71!. 52 
117.65 

0.05 
4. 

712.60 
245.24 

SSTA 
ENDST 

713.90 
100000.00 

40.00 
69.60 

713.90 
100000.00 

40.00 
69.60 

714.02 
713. 52 

1. 11 
118. 76 

716.90 
716.70 
8.08 

253.32 

• 
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23 AUG 86 10.41:26 

Ql::',..h.lM Ti.~M,"l"I I ...... ,,...,,.... CRIWS WSELI\ EG ,,_.i;;;.""''"''u uc.r I t'"l \.,WOt:.L 

(l) GLOB GCH GROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC 

3470 ENCROACHMENT STATIONS<= 0.0 300.0 TYP!E= 
MANUFACTURED CROSS SECTION 

1972.00 5.94 719.74 0.00 0. 00 719.97 
820. '7c; J... <> <:IL t Oil . '"' ... , .... _..,I• ~~- l,,~"T, .a.-rv. 

0. 15 0.95 4.43 1. 05 0.070 0.040 
0.002077 575. 575. 575. 2 0 

*SECNO 2547.000 
MANUFACTURED CROSS SECTION 

2547.00 5.93 720.93 0.00 0. 00 721. 17 
820. 175. 619. 26. 1B4. 140. 
0. 19 0.95 4. 43 1. 05 0.070 0.040 

0.002079 575. 575. 575. 2 0 

*SECNO 3120.000 
CROSS SECTION AT UPSTREAM CORPORATE LIMIT 

3120.00 5. 93 722. 13 0.00 0. 00 722.37 
820 173. 621. 26. 182. 139. 
0.24 0.95 4.46 1. 06 0.070 0.040 

0.002106 573. 573. 573. 0 0 

• 
PAGE 10 • 

HV HL OL088 BANK ELEV 
AROB VOL TWA LEFT/RIGHT • 
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENDST • 

1 TARGET= 300.000 • 
0.23 1. 22 0. 00 71B.00 

,, C: 1 /l .,. 717.90 °"u, ..... , . • 
0.070 0.000 713.80 7.95 

0 0. 00 245.61 253. 56 • 
• 0.23 1. 19 0.00 719.20 

25. 19. 11. 719. 10 
0.070 0.000 715.00 7.95 • 0 Q, 00 245.60 253. 55 

• 
0.24 1. 20 0.00 720.40 • 

24. 23. 14. 720.30 
0.070 0.000 716.20 7. 99 

0 0.00 245. 50 253.49 • 
-• 
• 
• 
• 
• ... -
• 
• 
• 
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23 AUG 86 10:4t:26 

************************************************** 
HEC2 RELEASE DATED NOV 76 UPDATED HAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MOOlFlCATION - 50,51,52,53,54,55,56 

****************~*~****************************** 

T1 MEMPHIS, MI 
T2 SAGE CREEK 
T3 iOO-YEAR FLOOD, ENCROACHED RUN 

J1 ICHEC!'. ING NINV IDIR STRT 

0. 3. 0. 0. 0.000000 

J2 NPROF !PLOT PRFVS XSECV XSECH 

15.000 0. 000 -1. 000 0.000 0.000 

METRIC HVINS Q 

0.00 0.0 0. 

FN ALLDC IBW 

0.000 0.000 0.000 

THIS RUN EXECUTED 23 AUG 86 

WSEL FG 

714. 760 0.000 

CHNIM ITRACE 

0.000 0.000 

PAGE 11 

10:41:31 
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23 AUG 86 

SECNO 
Cil 
TIME 
SLOPE 

*PROF 2 

10:41:26 

DEPTH 
GLOB 
VLOB 
XLOBL 

Ct.JSEL 
OCH 
VCH 
XLCH 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 0.000 

3¼70 ENCROACHMENT STATIONS= 
CROSS SECTION KOVED 

0.00 6.76 714.76 
820. 0. 820. 
0.00 0 00 4.98 

0. 001888 0. 0. 

*SECNO 169.000 

CRIWS 
GROB 
VROB 
XLOBR 

251. 2 
DOWNSTREAM 

0. 00 
0. 

0.00 
0. 

~ISELK 
AL013 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

282. 1 TYPE= 
TO MOUTH OF SAGE 
714. 66 715. 14 

0. 165. 
0.000 0.035 

0 0 

3470 ENCROACHMENT STATIOI\JS= 253.5 279. 5 TYPE= 
CROSS SECTION DOWNSTREAM OF SERVICE BRIDGE 

169.00 
820. 
0.01 

0.001906 

*SECNO !70.000 

7.07 
0. 

o.oo 
i69. 

715.07 
820. 
5. 04 
169. 

0.00 
0. 

0. 00 
!69. 

714. 99 
0. 

0.000 
0 

7i5.47 
163. 

0.035 
0 

HV 
AROl3 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
CREEK 

0.38 
0. 

0.000 
0 

0.00 
0. 

0.000 
0.00 

1 TARGET= 

0.39 
0 . 

0.000 
0 

0.32 
1. 

0.000 
0.00 

3370 NORMAL BRIDGE,NRD= 38 MIN ELTRD= 714.30 MAX ELLC= 716. !O 

3470 ENCROACHMENT STATIONS= 254.0 280.0 TYPE= 1 TARGET= 
DOWNSTREAM FACE OF SERVICE BRIDGE 

170.00 6.99 714.99 0.00 714.91 715. 51 0. 52 0.00 
820. 0. 820. 0. 0. 142. 0. 1. 
0.01 o.oo 5 78 0.00 0.000 0.030 0.000 0.000 

0.003287 1. i. 1. 2 0 0 -22.97 

*SECNO 194.000 

3370 NORMAL BRIDGE,NRD= 38 MIN ELTRD= 714.30 MAX ELLC= 716. 10 

3470 ENCROACHMENT STATIONS= 254.0 280.0 TYPE= 1 TARGET:a 
UPSTREAM FACE OF SERVICE BRIDGE 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

30.980 

0.00100000.00 
0. 100000.00 

708. 00 251. 16 
30.98 282. 14 

26.000 

O.OOi00000.00 
0. 100000.00 

708,00 253.50 
26.00 279. 50 

26.000 

0.04100000.00 
0. 100000.00 

708.00 '!:)c;..ll. nn 
............... W''W' 

26.00 280.00 

26.000 

• 
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23 AUG 96 10:41:26 

SECNO DEPTH Cl,JSEL CRH~S WSELK EG 
G GLOB GCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC 

194.00 7.08 715.08 0.00 7i5.00 715. 59 
820. 0. 820. 0. 0. 143. 
0.01 0.00 5.73 0.00 0.000 0.030 

0. 003251 24. 24. 24. 2 0 

*SECNO 195.000 

3470 ENCROACHMENT STATIONS= 254.0 280.0 TYPE= 
CROSS SECTION UPSTREAM OF SERVICE BRIDGE 

195. 00 7. 23 715.23 0.00 
820. 0. 820. 0. 
0. 01 0.00 4.91 0.00 

0.002317 1. 1. 1. 

0. 500 CCHV= 0.300 CEHV= 
*SECNO 255.000 
3280 CROSS SECTION 255.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 197.0 
CROSS SECTION A 

255.00 7. 69 715.69 0.00 
820. 352. 330. 138. 
0.02 1. 55 2.88 1. 03 

0.000569 60. 60. 60. 

*SECNO 500.000 
3280 CROSS SECTION 500.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION B 

500.00 6.25 715.85 
820. 151. 562. 
0.04 1.34 3.78 

0. 001400 245. 245. 

CCHV= 0. 500 CEHV= 1.000 

136.0 

0.00 
107. 
1. 16 
245. 

715. 15 715. 60 
0. 167. 

0.000 0.040 
2 0 

1. 49 FEET 

324.0 TYPE= 

715.63 715. 76 
227. 115. 

0.060 0.040 
2 0 

0.25 FEET 

295.0 TYPE= 

715.78 716.01 
113. 149. 

0.060 0.040 
2 0 

• 
PAGE 13 • 

HV HL •LOSS BANK ELEV 
AROB VOL TWA LEFT/RIGHT • XNR WTN ELMIN SSTA 
!CONT CORAR TOPWID ENDST • 

0. 51 0.08 0.00100000.00 
0. 1. 0. 100000.00 • 0.000 0.000 708.00 254.00 

0 -23.97 26.00 280.00 • 
• 1 TARGET= 26.000 

0.38 0.00 0.01100000.00 • 0. 1. 0. 100000. 00 
0.000 0.000 708.00 254.00 

0 0.00 26.00 280.00 • 
• 
• 

1 TARGET= 127.000 • 0.07 0.06 0.09 710.60 
134. 1. 0. 712. 60 

0.060 0.000 708.00 197.00 • 0 0.00 ·127. 00 324.00 

• 
• 

1 TARGET= 159.000 • 0. 16 0.21 0.04 713.80 
92. 3. 1. 713.90 

0.060 0.000 709.60 136.00 • 0 Q.00 159.00 295.00 

• 
• 
• 
• 
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23 AUG 86 i0:4!:26 

SECNO DEPTH Cf.JSEL CRIWS 
G GILOB GCH GROB 
TIME VLDB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

WSELK EG 
ALOB ACH 
XNL XNCH 
ITRIAL IDC 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

DLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

·:>SECNO 565. 000 
2800 NAT G1= 160. 18 WSEL= 715.90 ENC Q1= 160. 18 WSEL= 716.00 RATIO= 

716.00 
0.0000 

NAT Gi= i6B. RATIOS LOB,CH,ROB= 0.2950 0. 5344 0. 1706 WSEL= 

3470 ENCROACHMENT STATIONS= 
565.00 6.07 715. 97 

820. 232. 463. 
3. 50 5. 77 

0.002693 65. 65. 

CCHV= 0. 100 CEHV= 0.300 
11-SECNO 030.000 

35.4 
0.00 
125. 
2. 19 

65. 

95. 1 TYPE= 4 TARGET= 
715.90 716.33 0. 36 0. 12 

66. 80 . 57. 4. 
0.040 0.040 0.070 0.000 

0 0 0 0.00 

0.049 
0.20 712.00 

1. 711. 90 
709.90 35.38 

59.70 95.08 

2800 NAT G1= 145.26 WSEL= 716.05 ENC Gl= 145.26 WSEL= 
NAT Gt= 153. RATIOS LOB,CH,ROB= 0.2793 0. 5552 0. !655 WSEL= 

716. 15 RAT!O= 0.0000 
716. 15 

3470 ENCROACHMENT STATIONS= 
630.00 5.89 716. 12 

820. 217. 484. 
0.05 3. 76 6.24 

0. 003281 65. 65. 

*SECNO 695.000 

3~70 E~CRO~CHMENT STATIONS= 
695.00 

820. 
0.05 

0.003277 

5.79 
213. 
3.60 

65. 

CCHV= 0.500 CEHV= 
*SECNO 728.000 

716.35 
470. 
6. 16 

65. 

1. 000 

3470 ENCROACHMENT STATIONS= 
728.00 5.74 716.47 

820. 198. 494. 
0.05 3.96 6. 55 

0. 003762 33. 33. 

38.0 
0.00 
119. 
2.35 

65. 

..,= ,.. 
WW. V 

0.00 
137. 
2.20 

65. 

41. 0 
0.00 
128. 
2. 42 

33. 

93.7 TYPE= 
716.05 716. 54 

58. 78 . 
0.040 0.040 

2 0 

. ". " .,.,.,nr--
&V.L. U I TrC:...,_. 

716.23 716. 76 
59. 76. 

0.040 0.040 
2 0 

96.0 TYPE= 
716.36 716.95 

50. 75. 
0.040 0.040 

0 0 

4 TARGET= 0.054 
0. 43 0. 19 0.02 712.33 

51. 4. 1. 712.23 
0.070 0.000 710.23 37.98 

0 0.00 55.67 93.65 

• TARGET= , ' ,..,..,.. 
A OQ. VVV 

0.40 0.21 0.00 712.66 
62. 4. 1. 712.56 

0.070 0.000 710. 56 35.00 
0 0.00 66.00 101.00 

l TARGET= 55.000 
0.48 0. 12 0.07 712.83 

53. 5. 1. 712.73 
0.070 0.000 710. 73 41. 00 

0 0.00 55.00 96.00 

• 
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23 AUG 86 10:41:26 

SECl\10 
Q 

TIME 
SLOPE 

T"\~r,"T'I J 
.UC.I In 

GLOB 
VLOB 
XLOBL 

*SECNO 744.000 

CWSEL 
QCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
744. 00 5.72 716. 53 

820. 
0.06 

0.004070 

*SECNO 7:i9.000 

190. 
4. 20 

16. 

3470 ENCROACHMENT 

511. 
6.80 

!6. 

STATIONS= 

CRIWS 
GROB 
VRDB 
XLOBR 

44.0 
0.00 
1 l8. 
2. 54 

16. 

49.0 

WSELK 
ALDB 
XNL 
!TRIAL 

93.0 
7l.6.42 

.ac; 
~v. 

0.040 
0 

92.0 

EG 
ACH 
XNCH 
lDC 

TYPE= 
717.06 ..,, ... 

, v. 

0. 040 
0 

TYPE= 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
0. 53 0.06 

,. "7 c; ~,. v. 

0.070 0. 000 
0 0.00 

1 TARGET= 
CROSS SECTION 30' DD\.!NSTREAM OF BELLE RIVER ROAD 

759.00 5. 71 716.61 
820. 134. 528. 
0.06 4.84 8. 24 

0.006404 15. l. 5. 

*SECNO 774.000 

3470 ENCROACHMENT STATIONS= 
774.00 5. 62 716.82 

820. 141. 560. 
0.06 4.67 7. 58 

0. 005170 15. 15. 

CCHV= 0. 100 CEHV= 
*SECNO 789.000 

0.300 

0.00 716. 50 
158. 28. 
3.29 0.040 

15. 1 

52.0 89.0 
0.00 716.70 
119. 30. 
2. 94 0.040 

15. 2 

3470 ENCROACHMENT STATIONS= 40.0 69.6 
CROSS SECTION IMMEDIATELY DOWNSTREAM OF 

789.00 5. 71 717. 11 0,00 717.03 
820. 0. 820. 0. 0. 
0.06 o. 00 5. 58 0.00 0.000 

0. 004008 15. 15. 15. 2 

*S!ECNO 790.000 

717.38 0. 77 0.08 
t,4. 48. 5. 

0. 040 0.070 0. 000 
0 0 0.00 

TYPE= 1 TARGET= 
717. 51 0.69 0.09 

74. 40. 5. 
0.040 0.070 0.000 

0 0 0.00 

TYPE= 1 TARGET= 
BELLE RIVER ROAD BRIDGE 
717.60 0.48 0.07 

147. 0. 5. 
0.040 

0 
0.000 

0 
0.000 
0.00 

3370 NORMAL BRJDGE,NRD~ 21 MIN ELTRD= 720.80 MAX ELLC= 720. 10 

OLOSS 
TWA 
ELMIN 
TOPWID 

49. 000 
0.05 

• ~-
710.8! 
49.00 

43.000 

0.24 
1. 

710.90 
43.00 

37.000 
0.04 

1. 
711. 20 

37.00 

29.600 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

712. 91 
712.81 
44.00 
93. 00 

713.00 
713. 00 
49.00 
92.00 

713. 30 
713.20 
52. 00 
89.00 

0.02 713.90 
1. 100000. 00 

7i i. 40 
29.60 

40.00 
69. 60 

• 
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23 AUG 86 10: 41: 26 

SECNO DEPTH CWSEL CRIWS WSELK EG 
G GLOB GCH GROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC 

3470 ENCROACHMENT STATIONS= 40.0 69.6 TYPE= 
DOWNSTREAM FACE OF BELLE RIVER ROAD BRIDGE 

790.00 5. 59 716.99 0.00 716.90 717.66 
820. 0. 820. 0. 0. 125. 
0. 06 0.00 6. 56 0. 00 0.000 0.030 

0.004321 1. 1. 1. 2 0 

*SECNO 822.000 

3370 NORMAL BRIDGE,NRD= 2:i MIN ELTRD= 720.80 MAX ELLC= 

3470 EI\ICROACHMENT STATIONS= 40.0 69.6 TYPE= 
UPSTREAM FACE OF BELLE R!V:C:R ROAD BRIDGE 

822.00 5. 76 717. 16 0.00 717.08 717. 79 ..,~~ ~ ~"~ 0. 0. 129. CJC:.V. v. C:.'.:.!V. 

0.06 0.00 6. 37 0.00 0.000 0.030 
0.004034 32. 32. 32. 2 0 

*SECND 923.000 

HV 
AROB 
XNR 
ICOI\IT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 

0.67 0.00 
0. 5. 

0.000 0.000 
0 -18.22 

720. 10 

1 TARGET= 

0. 63 0. 13 
0. '5. 

0.000 0.000 
0 -19.75 

OLDSS 
TWA 
ELMIN 
TOPWlD 

29.600 

0.06 
!. 

711. 40 
29.60 

29.600 

0.00 
2. 

711. 40 
29. 60 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

713.90 
100000. 00 

40.00 
69.60 

713.90 
100000. 00 

40.00 
69.60 

2800 NAT Gl= 137. !8 WSEL= 717.31 ENC Gli= 161. 58 WSEL= 717.41 RATIO= -0. 1779 
717.41 NAT 01= 226. RATIOS LOB,CH,ROB= 0. 1499 0.7134 0. 1366 WSEL= 

3470 ENCROACHMENT STATIONS= 
823.00 

820. 
0.06 

0.003<123 

5.98 
0. 

0. 00 
1. 

CCHV= 0 300 CEHV= 
*SECNO 882.000 

717.38 
820. 
5.29 

1. 

o. 500 

3470 ENCROACHMENT STATIONS= 
882.00 6.34 717.86 

820. 134. 569. 
0.06 2.21 3.44 

0. 001009 59. 59. 

40.0 
0. 00 

0. 
0.00 

1. 

18.0 
0.00 
117. 
1. 39 

59 . 

69.6 TYPE= 
717.31 

0. 
0.000 

2 

96.0 
717.81 

61. 
0.040 

2 

717. 82 
155. 

0.040 
0 

TYPE= 
718.00 

166. 
0.040 

0 

4 TARGET= 
I\ ,,_,, 
'-'• " ... 

0. 
0.000 

0 

I\ rll\ 
"· """" 

5. 
0.000 
0.00 

1 TARGET= 
0. 14 0. 10 

04. 5. 
0.070 0.000 

0 0.00 

0.287 
I\ I\C> '-'• ,._,.,__ 

2. 
711. 40 
29.60 

78.000 
0.09 

2. 
711. 52 

78.00 

713.90 
713. 40 
40.00 
69.60 

714.02 
713. 52 
18.00 
96.00 

• 
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23 AUG 86 10:41:26 

SECNO DEPTH CWSEL CRIWS 
G GLOB GICH Gr10B 
TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

*SECNO 1397.000 

WSELK EG 
ALOB ACH 
)(NL XNCH 
lTRIAL IDC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

2800 NAT G1= 175.65 WSEL= 71B. 50 ENC G1= 175.65 WSEL= 71B.60 RATIO= 0.0000 
718.60 NAT Gl= 189. RATIOS L03,CH,ROB= 0.22B6 0.7380 0.0333 WSEL= 

3470 ENCROACHMENT STATIONS= 67.4 230.0 

718.50 
150. 

0.070 

TYPE= 

718.B3 
!41. 

0.040 
0 

4 TARGET= 0.068 
MANUFACTURED CROSS SECTION 

1397.00 5.96 71B. 56 0.00 
820. 169. 651. 0. 
0. 10 1. 13 4.63 0. 00 

0. 002416 515. 515. 515. 

CCHV= 0. 100 CEHV= 0.300 
<>SECNO 1972. 000 

2 

0.27 
0. 

0.000 
0 

2800 NAT Gil= 179.94 WSEL= 719. 74 ENC Q1= 179.94 WSEL= 
NAT G1= 193. RATIOS LOB,CH,ROB= 0.2361 0.7297 0.0342 WSEL= 

0. 77 
9. 

0.000 
0.00 

0.06 
3. 

712.60 
162. 56 

716.B0 
716.70 
67.44 

230.00 

719. B4 RATIO= 0.0000 
719.B4 

3470 ENCROACHMENT STATIDNSc 68.6 230.0 TYPE= 4 TARGET= 0.068 
MANUFACTURED CROSS SECTION 

1972.00 6.06 719.86 0.00 
B20. 181. 639. 0. 
0. 14 1.09 4.46 0.01 

0.002027 ....... ,J, ..., . 

*SECNO 2547.000 

.,_---, C ..,, ""'· 

719. 74 
166. 

0.070 
2 

720. 11 
143. 

0.040 
0 

0.24 
0. 

0.070 
n 
V 

2800 NAT Gt= 179.84 WSEL= 720. 93 ENC CH= 179.84 WSEL= 
NAT CH= 192. RATIOS LOB,CH;RQE: 0.2350 0.7309 0.034! t .. lC::C'I = .,.,. ........... -

1. 27 0.00 718.00 
13. 5. 717.90 

0.000 713.80 63. 57 
n nn . , , n, ~~~ ~~ v.vv At>O.wtt> C:::U'U. v,.:, 

721.03 RATIO= 0.0000 
721. 03 

3470 ENCROACHMENT STATIONS= 62.3 230.5 TVPE= 4 TARGET= 0.065 
MANUFACTURED CROSS SECTION 

2547.00 6.04 721. 04 0. 00 
820. 178. 642. 0. 
0. 19 1. 09 4. 50 0. 52 

0. 002076 575. 575. 575. 

*SECNO 3120.000 

720.93 
U,4. 

0.070 
2 

721.29 
143. 

0.040 
0 

0.25 
L 

0.070 
0 

2800 NAT G1= 17B.69 WSEL= 722. 13 ENC Gi= 178.69 WSEL= 
NAT Q1= 192. RATIOS LOB,CH,ROB= 0.2344 0.7317 0.0340 WSEL= 

i. 1B 
17. 

0. 000 
0.00 

0. 00 
7. 

715.00 
16B.20 

719.20 
71'?. 10 
62.29 

230.49 

722.23 RATIO= 0.0000 
722.23 

3470 ENCROACHMENT STATIONS= 65.7 230.0 TYPE= 4 TARGET= 0.069 
CROSS SECTION AT UPSTREAM CORPORATE LIMlT 
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23 AUC 86 

SECNO 
G 
TI ME 
SLOPE 

3120. 00 
820. 
0.23 

0. 002166 

1.0: 41: 26 

DEPTH CWSEL 
GLOB GlCH 
VLOB VCH 
XLOBL XLCH 

6.06 722. 26 
185. 635. 
1. 13 4.43 
573. 573. 

CRIWS WSELlo!. 
GROB AL.OB 
VROB XNL 
XLOBR !TRIAL 

0. 00 722. 13 
0. 164. 

0. 00 0.070 
573. 2 

• 
PAGE 19 • 

EG HV HL OLOSS BANK ELEV 
ACH AROB VOL TWA LEFT/RIGHT • 
XNCH XNR WTN ELMIN SSTA 
IDC ICONT CORAR TO?WID ENDST • 
722. 50 0.24 i.. 21 0.00 720.40 

143. 0. 21. 10. 720.30 • 
0.040 0.000 0.000 716.20 65. 72 

0 0 0.00 164.28 230.00 • 
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• 23 AUG 86 10:41:26 PAGE 19 • 
• • THIS RUN EXECUTED 23 AUG 86 10:41:34 

• ************************""**i:·********************""* • HEC2 RELEASE DATED NOV 76 UPDA"TED MAY 1984 
E:RRDR CO~R - I"\ 1 . n~,. I\..,. /'\.LL r.-c... I'\..!.. -~,--,-~,v~,-~,w-

• MOOIFXCATION - 50,51,52,53,54,55,56 • i~*****************************·~******-lf·!t-*********** 

• NOTE- ARTr-RTS!.< ( *) AT LEFT o:c:- r.RnRR-RFr.TTnM NUMBER INDICATES MF!':RAf.lF !!'l SUMMARY OF l=RRnRR LIST • 
• SAGE CREEi\ • 
• SUMMARY PRINTOUT TABLE 110 • 
• SECND CWSEL DYFl-1.WS EG TOPWZD GLOB G!CH GROB PERENC STEl'!CL STCHL STCHR STENCR • 0.000 714.66 0.00 715.06 30.98 0.00 820. 00 0.00 30.98 251. 16 250.00 283.00 282. 14 

• 0.000 714. 76 0. 10 715. 14 30.98 0.00 820. 00 0.00 30.98 251. 16 250.00 283.00 282. li\ • 169.000 714.99 0.00 715.40 26.00 0.00 820. 90 0.00 26.00 253. 50 250.00 283.00 279. 50 

• 169.000 715.07 0.08 715.47 26.00 0.00 820. 00 0.00 26.00 253. 50 250.00 283.00 279. 50 • 170.000 714.91 0.00 715.44 26.00 0.00 820. 00 0. 00 26.00 254.00 250.00 285.00 280.00 

• 170.000 714. 99 0.08 715. 51 26. 00 0.00 820. 00 0.00 26.00 254.00 250.00 285.00 280.00 • 194.000 715.00 0.00 715. 52 26.00 0.00 820. 00 0.00 26.00 254.00 250.00 285.00 280.00 

• 194.000 715.08 0.08 715. 59 26.00 0.00 820.00 0.00 26.00 254.00 250.00 285.00 280. 00 ... - • 
195.000 715. 15 0.00 715.53 26.00 0.00 820. 00 0.00 26. 00 254.00 250.00 283.00 280.00 

• 195.000 715.23 0.08 715.60 26.00 0.00 820.00 0.00 26.00 254.00 250.00 283.00 280.00 • 255. 000 715.63 0.00 715.69 146.00 363.82 312. 74 143.44 146.00 1B6.00 250.00 267.00 332.00 

• 255.000 715.69 0.06 715. 76 127.00 351. 71 330. 40 137.813 127.00 197.00 250.00 267.00 324.00 • 500.000 715.78 0.00 715. 93 175.00 155. 12 550. 50 114.38 175.00 128.00 200.00 230.00 303.00 

• 500.000 715.85 0.07 716.01 159.00 150. 71!, 562. 33 106.93 159.00 136.00 200.00 230.00 295.00 • 565.000 715.90 0.00 7i6.22 i.06. i2 23LI. 96 447. 35 137. 70 0.00 0.00 63.00 77.00 0.00 

• 565.000 715.97 0.07 716.33 59. 70 231. BO 462. 81 125.39 0.05 35.38 63.00 77.00 95. OB • 630.000 716.05 0.00 716.42 100.69 221. 24 465. 62 133. 14 0.00 0.00 63.00 77.00 0.00 

• 630.000 716. 12 0.07 716. 54 55.67 217. 12 483. 54 119. 34 0.05 37.98 63.00 77.00 93.65 • -
695.000 716.23 0. 00 716.66 77. 00 209.40 474. 78 135.B2 77.00 32.00 63.00 77.00 109 00 

• 695. 000 716.35 0. 12 716.76 66. 00 212.68 470. 13 137. 19 66.00 35.00 63.00 77.00 101. 00 • 728. 000 716.36 0.00 716.84 60.00 192. 72 493. 08 134.20 60. 00 40.00 63.00 77.00 100.00 

• 728.000 716.47 0. 11 716.95 55.00 198.07 494. 22 127.71 55.00 41. 00 63.00 77.00 96.00 • 
• • 
• • 



• • 
• 23 AUG 86 10:41:26 PAGE 20 • 
• SECND CWSEL DIFKWS EG TOPWID GLOB CilCH GROB PERENC STENCL STCHL STCHR STENCR • 744.000 716.42 0.00 716.96 53.00 181. 63 508. 11 130. 26 53.00 44.00 63.00 77.00 97.00 

• 744.000 716. 53 0. 11 717.06 49.00 190. 09 51 i. 49 118. 42 49. 00 44.00 63. 00 77.00 93.00 • 759.000 716. 50 0.00 717.30 44.00 127. 73 527.21 165.06 44.00 49.00 64.00 77.00 93.00 

• 759.000 716.61 0. 10 717. 38 43.00 134. 11 527. 64 158.25 43.00 49.00 64.00 77.00 92.00 • 774.000 716. 70 0.00 717.43 37.00 137.65 564.44 117. 91 37.00 52.00 63.00 77.00 89.00 

• 774.000 716.82 0. 12 717. 51 37.00 140.92 560.03 119. 05 37.00 52.00 63.00 77.00 89.00 • 789,000 717.03 0.00 717. 53 29.60 0.00 820.00 0.00 29.60 40.00 40.00 69.60 69.60 

• 789.000 717. 11 0.09 717.60 29.60 0.00 820.00 0.00 29.60 40.00 40.00 69.60 69.60 • 790.000 716. 90 0.00 717. 59 29. 60 0,00 820.00 0.00 29. 60 40.00 40.00 69.60 69 60 

• 790.000 716.99 0.09 717.66 29.60 0.00 820.00 0.00 29.60 40.00 40.00 69.60 69.60 • 822.000 717.08 0.00 717.73 29.60 0.00 820.00 0.00 29.60 40.00 40.00 69.60 69. 60 

• 822.000 717. 16 0.08 71.7.79 29.60 0.00 820. 00 0.00 29.60 40.00 40.00 69. 60 69.60 • I 

823.000 717.31 0.00 717. 75 29.60 0.00 820.00 0.00 29.60 40.00 40.00 69.60 69. 60 

• 823.000 717.38 0. 07 717.82 29.60 0.00 820.00 0.00 0.29 40.00 40.00 69.60 69. 60 • 882.000 737.81 0.00 717.95 117.65 134.29 566.40 119. 31 117. 65 1. 11 40.00 69. 60 118. 76 

• 882.000 717.86 0.05 718.00 78.00 134.47 568.78 116.75 78.00 18.00 40.00 69.60 96.00 • 1397.000 718. 50 0.00 718.75 245.24 l.68.87 625.87 25.25 0.00 0.00 200.00 230.00 0.00 

• 1397.000 718. 56 0.06 718.83 162. 56 169. 50 650. 50 0.00 0.07 67.44 200.00 230.00 230.00 • 1972.000 719. 74 0.00 719.97 245.61 175.29 618. 74 25.97 300.00 0.00 200.00 230.00 300.00 

• 1972.000 719.86 0. 12 720. 11 166.46 180.64 639.36 0.00 0.07 63. 57 200.00 230.00 230.03 • 2547.000 720. 93 0.00 721. 17 245.60 175. 14 618.90 25.96 0.00 0.00 200.00 230.00 0.00 

• 2547.000 721. 04 o. 10 721. 29 168.20 177.87 641. 64 0.49 0.07 62.29 200.00 230.00 230.49 • 3120.000 722. 13 0.00 722.37 245. 50 173.44 620.79 25.77 0.00 0.00 200.00 230.00 0.00 

• 3120.000 722.26 0. 13 722.50 164.28 184. 52 635.48 0.00 0.07 65.72 200.00 230.00 230.00 • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
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• 23 AUG 86 10:41:26 PAGE 21 • 
• SAGE CREEK • SUMMARY PRINTOUT TABLE 150 

• • SECNO XLCH ELTRD ELLC ELMIN G CWSEL CR!WS EG lOK*S VCH AREA . 01K 

• 0.000 0.00 0.00 0.00 709.00 820. 00 714.66 0.00 7!5.06 19.95 5.07 161.71 183.61 • 0. 000 0.00 0.00 0.00 708.00 820. 00 714.76 0.00 715. 14 18.98 4.98 164. 74 188.72 

• 169.000 169.00 0.00 0.00 709.00 920.00 714.99 0.00 715.40 19.79 5. 10 160.71 184.39 • 169.000 169.00 0.00 0.00 709.00 820.00 715.07 0.00 715.47 19.06 5.04 162. 79 187. 93 

• 170. 000 1. 00 714.30 716. 10 709.00 820.00 714. 91 0.00 715.44 33.24 5.93 140.64 142. 23 • 170.000 1. 00 714.30 716. 10 708.00 820.00 714.99 0.00 715. 51 32.97 5. 78 141. 85 143.02 

• 194.000 24.00 714.30 716. 10 708.00 820.00 715.00 0.00 715.52 32.92 5.77 142.02 143. 13 • 194.000 24.00 714.30 716. 10 708.00 820.00 715.09 0.00 715. 59 32. 51 5.73 143. 15 143.82 

• 195.000 1. 00 0.00 0.00 708.00 820.00 715. 15 0.00 715. 53 24.00 4.98 164.81 167.39 • 195.000 1. 00 0.00 0.00 708.00 920.00 715.23 0.00 715.60 23. 17 4.91 166.85 170.36 

• 255.000 60.00 0.00 0,00 709.00 920.00 715.63 0.00 715.69 5.24 2.75 516.05 358. 11 • 255.000 60.00 0.00 0.00 708.00 820.00 715.69 0.00 715.76 5.69 2.88 475. 53 343.77 

• 500.000 245.00 0.00 0.00 709. 60 820.00 715.79 0.00 715.93 14.06 3.76 366.70 218.71 • 500.000 245.00 0.00 0.00 709.60 920.00 715.95 0.00 716.01 14.00 3. 78 353.65 219. 14 

• 565.000 65.00 0.00 0. 00 709.90 920.00 715.90 0.00 716.22 26.21 5.65 239.99 160. 18 • 565. 000 65. 00 0.00 0.00 709.90 820.00 715.97 0.00 716.33 26.93 5.77 203.63 158.01 

• 630.000 65. 00 0.00 0.00 710.23 820.00 716.05 0.00 716.42 31. 86 6.09 220. 10 145.26 • 630.000 65. 00 0.00 0.00 710.23 820.00 716. 12 0.00 716. 54 32.81 6.24 186. 12 143. 17 

• 695.000 65.00 0.00 0. 00 710. 56 820.00 716.23 0.00 716.66 35.98 6.36 199.46 136.71 • 695.000 65. 00 0.00 0.00 710. 56 820.00 716. 35 0.00 716.76 32.77 6. 16 197. 58 143, 25 

• 728.000 33.00 0.00 0.00 7!.0.73 820.00 716.36 0.00 716.84 40. 17 6.68 179.42 129.39 • 728.000 33. 00 0.00 0.00 710.73 820.00 716.47 0.00 716.95 37.62 6. 55 178.26 133.69 

• 744.000 16.00 0.00 0.00 710.81 820.00 716.42 0.00 716.96 42.99 6.90 169.03 125.06 • 744.000 16.00 0.00 0.00 710.81 820.00 716. 53 0.00 717.06 40. 70 6.90 167. 12 129. 53 

• 759.000 15.00 0.00 0.00 710.90 820.00 716. 50 0.00 717.30 68.70 8.42 137.96 99.93 • 759.000 15.00 0.00 0.00 710. 90 820.00 716.61 0.00 717.38 64.04 8.24 139.80 102.46 

• 774.000 15.00 0.00 0.00 711.20 820.00 716. 70 0.00 717. 43 56.89 7.82 139.93 108.72 • 774. 000 15.00 0.00 0.00 711. 20 820.00 716.82 0.00 717. 51 51. 70 7. 58 144.56 114. 04 

• 789.000 15.00 0.00 0.00 711.40 820.00 717.03 0.00 717.53 42.21 5.67 144.53 126.22 • 789.000 15.00 0.00 0.00 711. 40 820.00 717. 11 0.00 717.60 40.08 5. 58 147.04 129. 53 

• 790.000 1. 00 720.80 720. 10 711. 40 820.00 716.90 0.00 717. 59 44.81 6.66 123.21 122.49 • 790.000 1. 00 720.80 720. 10 711. 40 820.00 716.99 0.00 717.66 43.21 6. 56 125.07 124.75 

• I • 
• • 
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23 AUG 86 

SECNO 

822.000 
822. 000 

823.000 
823.000 

882.000 
882.000 

1397.000 
1397.000 

1972.000 
1972.000 

2547.000 
2547.000 

3120.000 
3120.000 

10:41:26 

XLCH 

32. 00 
32. 00 

1. 00 
i. 00 

59. 00 
59. 00 

515.00 
515.00 

575. 00 
575.00 

575.00 
575.00 

573.00 
573.00 

ELTRD ELLC ELMIN G 

720,80 720. 10 71 !.. 40 820.00 
720.80 720. 10 711. 40 820.00 

0.00 0.00 711. 40 820.00 
0. 00 0.00 71 i. 40 820.00 

0.00 0.00 711. 52 820.00 
0.00 0.00 711. 52 820.00 

0.00 0.00 712.60 820.00 
0.00 0.00 712.60 820.00 

0.00 0.00 713.80 820.00 
0.00 0.00 713.80 820.00 

0.00 0.00 715.00 820.00 
0.00 0.00 715.00 820.00 

0.00 0,00 716.20 820.00 
0.00 0.00 716.20 820.00 

CWSEL CRIWS EG 10K*S VCH 

717.08 0.00 717. 73 41. 59 6.45 
717. 16 0.00 717. 79 40.34 6. 37 

717.31 0.00 717. 75 35.73 5. 37 
717.38 0.00 717.82 34.' 23 5. 29 

717.81 0.00 717.95 10. 30 3.45 
717.86 0.00 718.00 10.09 3. 44 

718. 50 0.00 718. 75 21. 79 4. 52 
718. 56 0.00 718. 83 24. 16 4. 63 

719.74 0.00 719. 97 20.77 4. 43 
719.86 0.00 720. 11 20.27 4.46 

720.93 0.00 721. 17 20.79 4. 43 
72i. 04 0. 00 72i. 29 20.76 4. 50 

722. 13 0.00 722.37 21. 06 4.46 
722.26 0.00 722. 50 21. 66 4. 43 
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AREA 

127. 07 
128. 70 

152. 77 
154. 99 

343. 37 
310. 64 

339. 55 
290. 05 

348. 21 
309.22 

348. 01 
307. 25 

345. 70 
306. 91 

. 011.l, 

127. 15 
129. 1 i 

137. 18 
140. !6 

255.46 
258. 12 

175.65 
166. 81 

179.94 
182. 11 

179.84 
179. 96 

178. 69 
176. 19 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 23 AUG 86 10:41:26 PAGE 23 • 
• SAGE CREEK • SUMMARY PRINTOUT TABLE 150 

• • SECNO ii) CWiSEL D!FWSP DIFWSX DIFKWS TOPWID XLCH 

• 0.000 820.00 714.66 0.00 0.00 0.00 30.98 0.00 • 0.000 820.00 714.76 0. 10 0. 00 0. !O 30.98 0.00 

• lb9.000 820.00 714.99 0.00 0.33 0.00 26.00 169.00 • l.69.000 820. 00 715.07 0.08 0. 31 0.08 26.00 169.00 

• 170.000 820. 00 714.91 0.00 -0.08 0.00 26.00 1.00 • 170.000 820.00 714.99 0.08 -0.08 0.08 26.00 1.00 

• 194.000 B20.00 715.00 0.00 0.09 0.00 26.00 24.00 • 194.000 820. 00 715.08 0.08 0.09 0.08 26.00 24.00 

• 195.000 820.00 715. 15 0.00 o. 15 0.00 26.00 1. 00 • 195.000 820.00 715.23 0.08 0. 15 0.08 26. 00 1.00 

• 255.000 820.00 715.63 0.00 0.48 0.00 146.00 60.00 • 255.000 820.00 715.69 0.06 0.46 0.06 127.00 60.00 

• 500.000 820.00 715.78 0.00 0. 15 0.00 175.00 245.00 • 500.000 820.00 715.85 0.07 0. 16 0.07 159.00 245.00 

• 565.000 820.00 715.90 0.00 0. 12 0.00 106. 12 65.00 • 565.000 820. 00 715.97 0.07 0. 12 0.07 59. 70 65.00 

• 630.000 820.00 716.05 0.00 0. 15 0.00 100.69 65.00 • 630.000 820.00 716. 12 0.07 0. 14 0.07 55.67 65.00 

• 695.000 820. 00 716.23 0.00 0. 18 0.00 77.00 65.00 • 695.000 820. 00 716.35 0. 12 0.24 0. 12 66.00 65.00 

• 728.000 B20.00 716.36 0.00 0. 13 0.00 60.00 33.00 • 72B.000 B20. 00 716.47 0. :l 1 0. 12 0. 11 55.00 33.00 

• 744.000 820. 00 716.42 0.00 0.07 0.00 53.00 16.00 • 744.000 820.00 716. 53 0. 11 0.06 0. 11 49.00 16.00 

• 759.000 820.00 716.50 0. 00 0.08 0.00 44.00 15.00 • 759.000 820.00 716.61 0. 10 0.08 0. 10 43.00 15.00 

• 774.000 820.00 716. 70 0.00 0. 19 0.00 37.00 15.00 • 774.000 820.00 716.82 0. 12 0.21 0. 12 37.00 15. 00 

• 789.000 820. 00 717.03 0.00 0. 33 0.00 29.60 15.00 • 789.000 820.00 717. 11 0.09 0.29 0.09 29.60 15.00 

• 790.000 820.00 716.90 0.00 -0. 13 0.00 29. 60 1. 00 • 790.000 820.00 716.99 0.09 -o. 12 0.09 29. 60 1. 00 

• • 
• • 
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23 AUi~ 86 10: ~fl: 26 

SECNO GI 

0:22. ooo 8~!0. 00 
0:22. ooo B~!O. 00 

B:23. 000 0;10. oo 
8:23. 000 m10.oo 

8182. 000 0;10. oo 
8182.000 8~!0. 00 

13'97. 000 s;io. oo 
13197. 000 B~!0. 00 

1972.000 0;10. 00 
1972.000 8~!0. 00 

2547.000 0;10. oo 
2547.000 8~!0. 00 

31;20. 000 8~!0. 00 
3120.000 0;10. oo 

CWSEL DIF\~81" DIFWSX 

717.08 0. ()0 0. 18 
717.16 0.08 0. 17 

717.31 0.00 0. 22 
717.38 0.07 0.22 

717.81 0. ,oo 0. 50 
717.86 0. 105 0.48 

718:. 50 0. 00 0.69 
718:. 56 0. 106 0. 70 

719'. 74 0.00 1. 24 
719'. 86 0. 12 1. 30 

720.93 0.00 1. 19 
721.04 0. 10 1. 18 

722'.. 13 0.00 1. 20 
722!. 26 0. 13 1. 22 

• 
PAGE 24 • 

DIFKWS TOPWID XLCH • 0.00 29.60 32.00 
0.08 29.60 32.00 • 
0.00 29.60 1. 00 
0.07 29. 60 1. 00 • 0.00 117. 65 59.00 
0.05 78.00 59.00 • 
0. 00 245.24 515.00 
0.06 162. 56 515.00 • 
0.00 245.61 575.00 
0. 12 166.46 575. 00 • 
0.00 245.60 575.00 
0. 10 168.20 575.00 • 
0.00 245. 50 573.00 
0. !3 164.28 573.00 • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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23 AUG 86 10:41:26 

FLOODWAV DATA, SAGE CREEK 
PROFILE NO. 2 

------- FLOODl•JAV 
STATION WIDTH SECTION 

AREA 

0.000 31. 165. 
169.000 26. 163. 
170.000 26. 142. 
194.000 26. 143. 
195.000 26. 167. 
255.000 127. 476. 
500.000 159. 354. 
565.000 60. 204. 
630.000 56. 186. 
695.000 66. 198. 
728.000 55. 178. 
744.000 49. 167. 
759.000 43. 140. 
~~A ~~~ ~- ·~~ ,.r'"'t,VVV .:, , . J. .&y i:1 ~ 

789.000 30. 147. 
790.000 30. 125. 
822. 000 30. 129. 
823.000 30. 155. 
C,C,".) """ -,c, ., . ' '1..1''1.JC. • ...,""..., , ~- .,JI J. ,!, • 

1397.000 163. 290. 
1972.000 166. 309. 
2547.000 168. 307. 
3120.000 164. 307. 

-------
MEAN 

VELOCITY 

5.0 
5.0 
5.B 
5. 7 
4.9 
1. 7 
2.3 
4.0 
4.4 
4.2 
4.6 
4.9 
5.9 
5. 7 
5. 6 
6.6 
6.4 
5. 3 .., L "'· = 
2.8 
2.7 
2.7 
2.7 

• 
PAGE 26 -• 

• 
• WATER SURFACE ELEVATION 

WITH WITHOUT DIFFERENCE 
FLOODWAV FLOODWAV • 

734.8 714. 7 0. 1 
, . 

715. 1 715. 0 0. 1 
715. 0 714.9 0. 1 • 715. 1 7!5.0 0. 1 -
715. 3 7!5.2 0. ! 
715. 7 715. 6 0. i 
715. 9 7!5. 8 0. i • 716. 0 715.9 0. i 
716. 1 716.0 0. 1 
716. 3 716. 2 0. 1 • 716. 5 716.4 0. i 
716. 5 716.4 0. i 
716. 6 716. 5 0. 1 • 710. 8 7i6. 7 0. 1 
717. 1 717.0 0. 1 
717. 0 716.9 0. 1 • 717. 2 717. 1 0. ! 
717. 4 717. 3 0. ! .., . .., 0 ..,, . .., C, I'\ I'\ • , J.f. g f J. ✓ • C V. V 

718. 6 718. 5 0. 1 
719. 8 719. 7 0. l 
721. 0 720. 9 0. i • 722.2 722. 1 0. 1 

• 
• 
• 
• 
• 
-• 
• 
• 
• 
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• 
TARLE 1 

HYDROLOGY SUBBASINS 

Number Drainage Area (Sq. Miles) Location 

11 40.63 Tuel ve-Towns 
12 20.78 Henry Gramm 
13 6.00 Lo cal along Red Run at Bear Creek 
14 14.41 Bear Creek 
15 5.3 Big Beaver 
16 8.45 Schoenherr Drain 
17 3.73 Sterling Relief Drain Lo cal Inflow 
18 4.72 Sterling Relief Drain 
19 27 .67 Plum Brodt F-

21 118.53 Clinton River at Auburn 
22 18.50 Galloway Creek 
23 71.48 Pa.int Creek 
24 73.34 Stony Creek 
25 18.36 Clinton River Lo cal Infl011 at 

Stony Creek 
26 11.16 Clinton River Lo cal Inflow at 

Red Run 

31 53.69 Middle Branch ClintDn River at 
GI. oede Ditch 

32 201.06 North Branch Clinton River at 

- Rall Roa:! 
33 29.75 North and Middle Branches Local 

Inflow at Fot!ts Area 

41 2.10 Clinton River Lo cal Inflow at 
Fraser 

42 6,95 Clinton River Lo cal InflC1oJ at 
Forks 

51 • 14,27 Harrington Drain 
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Introduction 

The Red Run Drain was studied by Johnson & Anderson in 1977 for a Flood 

Insurance Study for the communities of Warren and Sterling Heights. Since 

the completion of the Flood Insurance Study, the U.S. Army Corps of 

Engineers have become involved in developing a HEC-SAM model for the 

Clinton River Watershed (which includes the Red Run Drain). Among other 

things, the HEC-SAM model has produced 100 year flood flows which are 

about 20-25% less than the flows used in the FIS. 

The purpose of this analysis was to use the discharges developed by the 

Corps of Engineers to revise the 100 year flood profile used in the FIS 

for Warren and Sterling Heights. 

1981 Flood 

On September 30 and October l, in 1981, a substantial rainfall occurred 

in southeast•Michigan which- resulted in significant flood flows on the 

Red Run Drain. Our estimates indicate that the 1981 flood on the Red 

Run Drain approximated the 100 year event. 

Using the Corps of Engineers discharges, the hydraulic model provides 

a reasonable match to 1981 high water marks. 

Location 1981 Flood Current 100 Yr. 100 Yr w/revised Q 
Stage Q* Stage Q Stage Q 

upstream Utica Rd. 601. 7 
upstream Ryan Rd. 617. 2 

16000 602.7 
8600 619.2 

19100 601.4 
11700 616.7 

15050 
8300 

* Discharge is estimated. 
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1981 Rainfall 

The SEMOG rain-gage network indicated that the Bear Creek basin and the 

upper portions of the Red Run Drain basin received a 100 year intensity 

rainfall. The Plum Brook basin received a 25 year frequency rainfall, 

and the Henry Gramm drainage basin received a 40 year rainfall. 

The Plum Brook basin has not been urbanized, which results in a low runoff 

potential and a long time to peak. Under current conditions, it appears 

that a more intense rainfall would not have significantly changed the peak 

flow on the Red Run Drain. 

The Henry Gramm drainage basin is regulated to a maximum outflow of about 

800 c.f.s. into the Red Run Drain. Thus a more intense rainfall would 

not have changed the peak flows on the Red Run Drain. 

Considering the available information, the 1981 flood appears to approximate 

the l 00 year. flood, on the Reel° Run-Ora in. 

Problem Areas 

1. U.S.G.S. Gaging Station on the Clinton River, near Fraser (04164000) 

The gaging station is located about l mile downstream of the confluence 

of the Red Run Drain and the Clinton River. The maximum 1981 stage 

recorded at the gage corresponded to a peak flow of about 8800 cfs. 

The highwater mark at Utica Road (on the Red Run Drain just upstream of 

the confluence with the Clinton River) indicated a peak flow on the Red 

Run to be about 15000 to 16000 cfs. Since the peak discharge at the 

downstream gage was estimated to be about 8800 cfs, there appeared to 

be an inconsistency in the discharge estimates. 
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To resolve this appar·ent inconsistency, the NWS DAMBRK unsteady state 

flouu fcfrecasting model was used to route the peak flow from the Red 

Run Drain to downstream of the gage near Fraser on the Clinton River. 

The model is able to consider negative flow (flow upstream) should such 

a condition arise. 

For the 1981 flood, the timing of the hydrographs on the Clinton River 

and the Red Run Drain were significantly different. It was apparent 

that the peak stage and discharge were a result of the Red Run Drain 

hydrograph. To try and produce the 1981 stage and discharge at Fraser, 

various hydrographs from the Red Run Drain were input into the DAMBRK 

model. 

It was found that negative flow and storage had significant impact upon 

flood peaks from the Red Run Drain at the confluence with the Clinton 

River. To produce a discharge of about 8800 cfs on the Clinton River, 

and to match the recorded highwater marks, the 1981 flood discharge 

on the Red Run Drain was estimated to be about 16000 cfs. 

2. U.S.G.S. Gaging Station on the Red Run Drain, near Warren (04162010) 

U.S.G.S. estimated the 1981 peak to be 2940 cfs at the gage upstream of 

Ryan Road. The hydraulic analysis indicated a flow of 8000 to 9000 cfs 

would be necessary to match the highwater mark. The difference in 

discharges for the same highwater mark presented a question which had 

to be resolved. 
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It was noted tha.t the U.S.G.S. estimate was based upon an extreme 

~xtrapolation of a rating curve of stream flow measurements. The 1981 

highwater mark had a gage height of 30.2 feet, which was 12.6 feet higher 

than the maximum gage height for which a discharge measurement had been 

made. (Q=l450 cfs at a gage height of 17.6 feet). There was a question 

if such an extrapolation was appropriate. 

Hydraulic computations using the cross section at the gage indicate that 

the flow carrying characteristics of the channel increase ~,ith depth, 

and that extrapolation appears to underestimate such increases. 

It also appears that the maximum discharge measurement of 1450 cfs during 

the 1981 flood was taken on the receding limb of the flood hydrograph. Due 

to the sharp peaking shape of the hydrograph, downstream restrictions, and 

the relative flatness of the watercourse, the stages at the gage at 

Ryan Road are affected by backwate~~ Discharge measurements taken on 

the receding limb of the hydrograph will be in a "backwater'' condition 

and would be less, for the same stage, than if they were taken on the 

rising limb of the hydrograph. Thus, extrapolation using values in 

11 hr1rkwr1tPr 11 would 11nrlPrPc:.t.imr1tP flood flows for a given stage. 

The hydraulic results appear to provide a better representation of the 

discharge at a given stage, than the extrapolation of the rating curve. 

Hydraulics 

The Red Run Drain profile was developed using the data obtained from the 

Warren and Sterling Heights FIS. The Corps of Engineers discharges were 

run using HEC-2 and the FIS input data. 
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. 
The bridge area ~t Utica Road was adjusted to account for ineffective flow, 

due to high stream inverts upstream and downstream of the bridge. Due 

to the amount of weir flow, such an adjustment has minimal impact upon 

the profile. The remainder of the hydraulic model was considered to be 

appropriate. 

Starting Water Surface Elevation 

The starting water surface elevation represents the stage on the Clinton 

River at the time the 100 year flow is occurring on the Red Run Drain. 

The stage of 599.4 was obtained from the DAMBRK model of the Clinton 

River. 

Hydrology 

The 100 year flood flows used in the analysis were obtained from the Corps 

of Engineers HEC-SAM model. 

Location 

At the mouth 
Upstream of Plum Brook 
Upstream of Bear Creek 

100 Year Flood Flows, cfs 
Revised Flows Current FIS Flows 

15050 
13500 
8300 

19100 
17800 
11700 



Conclusion 

The HEC-2 profile for the Red Run Drain, using the Corps of Engineer's 

discharges, approximates the 1981 flood. Based upon rainfall information 

for the Red Run Drain basin, it is estimated that the two major contribu

ting sub-basins (Bear Creek and the Twelve Towns area) experienced a 

100 year rainfall. Thus, the profile resulting from the revised 

discharges provides a reasonabie estimate of the 100 year fiood profiie. 

The Corps of Engineer's revised discharges would lower the Flood 

Insurance Study 100 year flood profile from 1.3 feet at Utica Road 

(XSEL 194) to 2.0 feet at the Sterling Heights upstream corporate 

limits. Within Warren, the profile would be lowered 2.0 feet at the 

downstream corporate limit to 2.7 feet at the upstream corporate limit. 

Results 

Proposed Re_vision~.:.to the Red Run Drain 
100 Year Flood Elevations 

Base Flood Revised 
Location Cross Section Elevation (Original) Elevations 

Utica Road 194 602.7 601.2 
16 Mile Road 1223 604,8 602.4 
15 Mile Road 8394 607.2 605.0 
Maple Lane Road 16418 609.0 606. 9 
14 Mile Road (Corp. Limit) 17368 609.7 607.7 
Confluence of Bear Cr. 23319 611.0 609.0 
Van Dyke Road 26025 612.4 610.4 
Denton Construction 28031 614.2 611.6 
Mound Road 31350 616.4 614.0 
Mound Road 31483 617.4 615. 3 
~~no~+ Ov~n Dn~~ 37221 619.4 616.9 UU~<.. U. V HJ U.11 l\'-'U.U 

u/s Corp. Limit 42521 620.8 618. l 
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Introduction 

The hydrologic portion of the Flood Insurance Study (FIS) for the 

Red Run Drain was completed in 1977. Since that time, additional 

information and analysis has resulted in the estimated peak flows 

being reduced by about 10 to 25%. The reduction in the discharges 

will result in the 100-year flood stages being reduced by 1 to 2 

feet. The purpose of this analysis is to provide the documentation 

necessary to revise the Flood Insurance Studies for the Cities of 

Warren and Sterling Heights. 



Background 

In October 1983, a request was made by our office to the Federal Emergency 

Management Agency (FEMA) to revise the Flood Insurance Studies for the 

Cities of Sterling Heights and Warren, for the Red Run Drain. This 

rPqnP.c:;T fnr rP.vi c:;i nn W:-1 c:; h::i ca~il upon the Corps of Engineers' (COE) 100-year 

flood discharges developed for their Clinton River Basin Study. The 

flood discharges were developed using the HEC-SAM computer model, and 

considered storage in the Twelve Towns System as well as head loss in 

the pollution control structure. Such factors had not been considered 

in previous studies and resulted in 100-year flood flows being reduced 

about 20 to 25%. Such a reduction in flood flows would reduce the 

100-year profile about 2 feet. 

In February 1984, a request for more information was received from FEMA. 

The additional information which was requested included the 10, SO, 

and SQQ-year flood profiles, a floodway analysis, and a map delineating 

the revised floodway and floodplain. Since the COE had not developed 

the 10, SO, or SOD-year flood discharges, it was necessary for our office 

to compute these flows. The HEC-SAM computer model was obtained from 

the COE, and was used to generate the required discharges. 

A review of the input data for the HEC-SAM model indicated changes would 

be required to obtain a reasonable model of the Red Run Basin. These 

changes resulted in the computed 100-year flood flows being higher than 

what had been developed by the COE. Thus, there is some difference 

between the 100-year profile submitted in October 1983 and the profile 
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computed using the discharges developed by the Michigan Department of 

Natural Resources. However, the resulting 100-year profile is still 

significantly lower than the original FIS profile. 

Hydrology 

The flood discharges used in the analysis were developed by the Michigan 

Department of Natural Resources using the U. S. Army Corps of Engineers 

HEC-SAM model. 

The peak discharges for the 10, SO, 100, and 500-year floods are shown 

in table 1. 

Hydraulics 

The hydraulic model for the Red Run Drain was obtained from the original 

FIS, prepared by Johnson and Anderson, Inc. 

TABLE 1 
Revised Red Run Drain Discharges 

Summary of Discharges 

Peak Discharges (CFS) 

Location Drainage Area 10-Year SO-Year 100-Year 500-Year 
Sq. Miles Rev. Orig. Rev. Orig. Rev. Orig. Rev. Orig. 

At mouth 140.2 10780 11200 15910 17200 17390 19100 23340 25700 
Upstream Plum Brook 113.2 10060 10600 14560 16200 16040 17800 21540 23800 
At 15 Mile 105.0 9360 10100 13680 15400 14820 17000 19310 22800 
At Schoenherr Relief 

Drain 105.0 10440 10700 15320 16300 16560 18700 21140 26200 
At Big Beaver Creek 90.6 9210 9700 13320 14900 14260 17100 1765'0 24000 
At Bear Creek 86.0 8580 9680 12280 14700 13000 16900 15610 23600 
Upstream Bear Creek 63,6 6510 6680 8680 10100 8680 11700 8680 16400 
At Dequindre '60.0 6510 6860 8680 10300 8680 11900 8680 16600 
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Starting Water Surface Elevation (WSEL) 

The starting WSEL for the analysis was obtained from a DAMBRK analysis 

which modeled the confluence of the Red Run Drain and the Clinton River. 

Due to the weir flow at Utica Road, the starting WSEL does not have a 

major impact on the stages within Sterling Heights. 

High Water Marks 

Two high water marks resulting from the 1981 flood were obtained from 

USGS stream gages on the Red Run Drain. The following compares the 

1981 flood stages to the SO-year and 100-year stages computed at the 

locations. 

Location 

Upstream Utica Road 

XSEC 

194 

1981 HWM 

601. 7 

SO-Year 

601.5 

100-Year 

602. 0 

Upstream Ryan Road 37221 617.2 617.l 617.3 

On September 30, 1981, a large portion of the Red Run Basin received a 

rainfall which equaled, or exceeded, a 100-year intensity event. Thus, 

the computed SO-year and 100-year stages provide a reasonable comparison 

to the resulting high water marks. 

Problem Area 

The bridge routine at Ryan Road (XSED 37088-37121), for the floodway run, 

was not functioning properly. It was apparent that pressure flow would 

be controlling, however the program reverted to computing the losses 

using the normal bridge routine. As a result, the bridge loss was being 

underestimated by about .5 feet. Thus, to obtain a reasonable upstream 
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stage, the loss was input using the XS card. The WSEL input on the 

XS card results in the upstream energy which would be obtained by 

special bridge computations. 

Upstream Stage 

Results 

Tailwater + (hv) x XKOR 

8680 2 
= 616.54 +( 1410) /2g x 1.66 (Encroached run) 

= 617.52 (Energy resulting from WSEL=617.12 at XSEC 37121) 

In Table 2, the 100-year flood profile computed using the revised dis

charges is compared to the profile developed in the original FIS. 

FIS 
Cross Sect ion 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 

TABLE 2 
Proposed Revisions to the Red Run Drain 

Base Flood Elevations 

City of Sterling Heights 

Base Flood 
Distance Revised 

1039 601.9 
1143 602.7 
1223 603.5 
3180 603.9 
5720 604.5 
8270 605.1 
8394 605.5 
9594 605.7 
9676 605.7 

11596 605.9 
13196 606.4 
14796 606.7 
16096 607.4 
16418 607.7 
16768 608.2 
17168 608.3 

Water Surface Elevation 
Original 

602.7 
603.8 
604.8 
605.6 
606.4 
606.9 
607.2 
607.3 
607.3 
607.4 
607.8 
608 .0 
608,7 
609.0 
609.4 
609.6 
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City of Warren 

FIS Base Flood Water Surface Elevation 
Cross Section Distance Revised Original 

A 17368 608.5 609.7 
B 19119 608.7 609.9 
C 20219 609.1 610.3 
D 21119 609.1 610.3 
E 22069 609.2 610.4 
F 23319 609.6 611.0 
G 23569 609.8 611. 3 
H 24369 609.9 611. 3 
I 25819 610.1 611.6 
J 26025 610.8 612.4 
K 26900 611.1 612.7 
L 27150 611.2 612.7 
M 27900 611. 3 612.9 
N 28031 612.0 614.2 
o- 28331 612.2 614. 3 
p 28449 612.7 615.0 
Q 29749 613.1 615.3 
R 31199 613.2 615.3 
s 31350 614.5 616.4 
T 31483 615 .6 617 .4 
u 33333 616.0 617.8 
V 33438 616.1 617.8 
w 34888 616.3 618.0 
X 37038 616.6 618.4 
y 37121 617.1 619.2 
z 39121 617.6 619.6 
AA 41121 618.0 620.0 
AB 42521 618.5 620.8 
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EXHIBIT 1 

FLOOD PROFILES 



EXHIBIT 2 

Revised Flood Boundary and Floodway Maps 

Community Cross Sections 

Panel 01 Sterling Heights A to G 

Panel 02 Sterling Heights H to p 

Panel 03 Warren A to H 

Panel 04 Warren I to V 

Panel 05 Warren X to AB 

Key 

Floodway 
100-Year Flood Boundary 



Appendix 1 

Floodway Run 



Appendix 2 

Summary Run 
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0 4 0 0 0 000000 0 00 0 0 0 616 220 0 000 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM !TRACE 

0 000 0 000 -1 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

150 000 200 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

J5 LPRNT NUMSEC ••• t n• tREQUESTEO SECTION NUMBERS+•t+t*~r 

0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

OT 5 000 8680 000 8680 000 8680 000 8680 000 0 000 BGBO 000 0 000 0 000 0 000 
NC 0 025 0 035 0 025 0 100 0 300 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
X 1 34888 000 15 000 114 000 265 000 1400 000 1300 000 1350 000 0 000 0 000 0 000 
GR 614 700 0 000 614 800 65 000 614 000 114 000 593 800 153 000 593 500 155 000 
GR 593 800 165 000 594 000 175 000 594 300 185 000 594 500 195 000 601 400 208 000 
GR 616 000 265 000 617 300 365 000 621 300 465 000 620 600 490 000 621 200 515 000 

NC 0 025 0 035 0 025 0 000 0 ooo 0 000 0 000 0 000 0 000 0 000 
X1 37038 000 16 000 135 000 285 000 2100 000 2200 000 2150 000 0 000 0 000 0 000 
X3 0 000 0 000 0 000 135 000 0 000 2B5 000 0 000 0 000 0 000 0 000 
GR 616 900 0 000 616 400 35 000 617 500 135 000 594 700 190 000 594 400 195 000 
G~ 594 300 205 000 594 200 2i5 000 594 600 225 000 59'-l 900 228 000 597 100 235 000 
GR 617 800 285 000 618 400 335 000 618 700 435 000 619 800 535 000 621 000 635 000 
GR 621 500 735 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 000 0 000 0 000 0 300 0 500 0 000 0 000 0 000 0 000 0 000 
X1 37088 000 36 000 200 000 307 100 50 000 50 000 50 000 0 000 0 000 0 000 
X3 0 000 0 000 0 000 50 000 0 000 450 000 0 000 0 000 0 000 0 000 
GR 617 500 0 000 616 900 44 000 616 800 50 000 616 400 79 000 616 600 100 000 
GR 617 500 179 000 608 800 200 000 615 300 200 000 611 500 200 000 611 300 204 000 
GR 599 000 230 000 615 300 230 000 615 300 233 000 597 500 233 000 595 500 240 000 
GR 595 500 245 000 595 400 250 000 595 100 255 000 595 400 260 000 595 100 265 000 
GR 595 600 270 000 596 200 274 100 615 300 274 100 615 300 277 100 595 BOO 277 100 
GR 610 700 302 000 611 200 307 100 615 300 307 100 608 700 307 100 617 BOO 329 000 
GR 618 400 379 000 618 600 450 000 618 700 479 000 619 300 532 000 619 BOO 579 000 



~-' ????7? ?????? 

SECNO DEPTH CWSE~ 
Q QL08 QCH 
TIME VL08 VCH 
SLOPE XLOBL XLCH 

..-PROF 

CCHVc::: 0 100 CEHV= 0 300 
"SECNO 34888 000 
.. :l.,:'.OV LKU:::,::, SECTiON 34888 00 

34888 00 22 72 616 22 
8680 188 8492 

0 00 1 02 4 08 
0 000154 1400 1350 

-tSECNO 37038 000 

3470 ENCROACHMENT STATIONS"' 
37038 00 22 34 616 54 

8680 0 8680 
0 14 0 00 4 30 

0 000168 2100 2150 

CCHV= 0 300 CEHV= 0 500 
*SECNO 37088 000 

3265 DIVIDED FLOW 

3.:170 ENCROACHMENT STATIONS= 
37088 00 21 38 

8680 
0 14 

0 000576 

SPECIAL BRIDGE 

SB XK 
0 00 

196 
2 73 

50 

XKDR 
1 66 

•SECNO 37121 000 

3265 DIVIDED FLOW 

616 48 
8323 

5 4 1 
50 

CDFQ 
2 80 

CRIWS WSELK EG 
QROB ALOB ACH 
VROB XNL XNCH 
XLOBR !TRIAL IOC 

EXTENDED 1 52 FEET 

0 00 616 22 616 47 
0 185 2080 

0 12 0 025 0 025 
1300 0 0 

135 0 285 0 TYPE= 

0 00 0 00 Sib 83 
0 0 2019 

0 00 0 000 0 025 
2200 0 0 

50 0 450 0 TYPE« 

0 00 0 00 616 92 
161 72 1538 
2 21 0 025 0 025 

50 2 0 

ROLEN 
0 00 

BWC 
107 00 

HV HL 
AROB VOL 
XNR WTN 
I CONT CORAR 

0 

0 

0 

0 

1 
0 

0 

8WP 
0 00 

25 0 00 
2 0 

035 0 000 
0 0 00 

TARGET= 
29 0 35 
0 106 

000 0 000 
0 0 00 

TARGET= 
44 0 01 

73 108 
035 0 000 

0 0 00 

BAREA 
1410 00 

OLOSS 
TWA 
ELMIN 
TOPWIO 

0 00 
0 

593 50 
281 92 

150 000 
0 Oi 

10 
594 20 
144 69 

.:100 000 
0 08 

11 
595 10 
158 54 

$$ 
0 00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

614 00 
616 00 

0 00 
281 92 

617 so 
100000 00 

137 29 
281 98 

608 80 
608 70 
73 21 

325 82 

tLCiiU 
595 10 

ELCHO 
595 10 

PAGE 



Tl 
T2 
T3 

J1 

J2 

?????? 

HEC2 RELEASE 
ERROR CORR -
MODIFICATION -

DATED NOV 76 UPDATED MAY 
Of,02,03,04,05,06 

50,51,52,53,54,55,56 

I CHECK INQ NHJV IDJR 

0 7 0 0 

NPROF IPLOf PRFVS XSECV 

1984 

STRT 

0 000000 

XSECH 

15 000 0 000 -1 000 0 000 0 000 

PAGE 

METRIC HVINS Q WSEL FQ 

0 00 0 0 0 616 280 0 000 

FN ALLOC IBW CHNIM !TRACE 

0 000 0 000 0 000 0 000 0 000 
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"'-;,• •~•1~,,, ...... ,t'.'t'-l"l<l!l!Fl-t•<l+i+i•tf!lfl>><+I<'+ 

HFC? RI Lr ASE DATED NOV 7G uro,nrr, Ml\ v 1 <JB ,1 
ERPCrn 1 or-m - o 1 . 02 , o 1 . 0,1 . os. or; 
MOIJJFJ1·t-,1 ION - 50,51 .~2.53,5•1,55,56 

1t -.o, I I, I , < 1 • < I + "f" ,t ,fl * • * ,. + "' ~ i , ; , -t ! -t f i j e ! f ! , -;, i I I I I -t fl i-'-1' l -t 

C 
TI Pcvr::;r:;:o PROFILES ruR REn RUN 0/~AIIJ ""' M[JNR 
T2 DISCHARGES COMPU I c11 B'I MmJR USING '.:;11r,1 MODEL 
T3 RED RUN DRAIN 1'JO-Y[i\H HI'\ llJR/11, 

J1 ICl![CK INQ NJNV ID [R S!rH ME rR IC IIVINS Q WSEL FQ 

(, 4 () 0 0 000000 0 00 0 0 0 599 700 0 000 

J2 rwRor IPLOT rRFVS \',ECV XSECH FN ALLOC !BW CHNIM I TRACE 

0 Q()(J 0 000 - 1 ono 0 ()(10 o nuo 0 000 0 000 0 000 0 000 0 000 

d'J VM'l J\B!_E CODES FOR Sl!MMAR't PRlNfUUI 

lSU 0(.10 200 000 0 0()0 0 Q(1Q 0 000 0 000 0 000 0 000 0 000 O 000 

J5 LPRNf NUMSEC • ' ' • +' 'FREQUESTEO Sf:Cl ION NUMBERS'+--Ti<t++•• 

0 00\) 0 000 0 0L'0 () {_)C)!l 0 000 0 000 0 000 O 000 0 000 0 000 

QT 5 000 10780 000 15910 000 ! / 190 000 23340 000 0 000 17390 000 0 000 0 000 0 000 
NC 0 040 0 0•l0 0 o:~rJ 0 300 0 500 () 000 0 000 0 .000 0 000 0 000 
X1 165 000 53 000 BOO 000 9115 BOO 0 000 0 000 0 000 0 920 0 000 0 000 
;<3 0 000 0 000 0 {,'('0 300 000 0 000 1100 000 0 000 0 000 0 000 0.000 
GR 602 900 0 000 601 800 100 ()00 602 800 200 000 603 100 300 000 601 600 350 000 
SR 601 600 380 000 600 :JC'O 1( \(j 000 598 000 500 000 597 600 565 000 597 300 600 000 
GR 596 400 700 000 5~H3 10(.) 110 000 593 200 7g7 000 593 100 797 100 593 000 BOO 000 
SR 592 200 BOO 000 5~1 f 000 9()(; 000 590 300 810 000 585 100 816 000 582 700 820 000 
r;.R 577 BOO 830 000 578 .l{,}() ;~ 10 ()00 580 100 850 000 577 300 860 000 576 900 870 000 
GR 577 100 875 000 5 77 :100 8 77 ,oo 595 900 877 200 592 400 897 000 591 700 900 BOO 
<.R 581 600 900. 800 'J(! 2 300 911 noo 58::J 100 9.?5 000 584 600 936 000 589 700 948 000 
GR 590 900 953 000 5rJ I '.Jn() ':Jl~J 000 591 500 985 800 591 700 985 BOO 592 100 988 000 
GR '38.~ 100 988 100 5') I ~l('O 1000 ()()0 595 000 10,15 000 600 700 1080 000 604 100 1088 000 
GR 605 300 1100 000 G05 1(10 12<)() 000 GQ5 700 1300 000 605 600 1400 000 603 :loo 1500 000 
GR <S03 100 1600 000 605 ,! (l() I 100 000 603 70() 1R00 000 0 000 0 000 0 000 0 000 

c;p, 0 000 540 2 fl(•U 0 000 170 000 0 000 1389 .000 0 000 576 900 576 900 
UTICJ\ ROJ\.D 1/S f"J\CE LJSGS ST l\f~E GAGE 198 f HWM IS G01 7 

, I 194 000 53 000 800 000 9B5 800 29 000 29 000 29 000 0 920 0 000 0 000 . ) 0 000 0 000 1 O<YJ 59Ci 300 599 600 0 000 0 000 0 000 0 920 0 000 
' l 0 000 0 000 0 U01) 'lt)O /JOO 0 000 t 100 000 0 000 0.000 0 000 0 000 

•'.! 32 000 300 000 603 100 () 000 350 000 601 200 0 000 380 000 601 200 0 000 
er 400 IJQO fiQ 1 ~100 0 oou '.'i/JO 000 601 000 0 000 600 000 600 700 0 000 700 000 
Bl 600 100 0 non 797 000 ~:!0 700 0 000 797 100 603 300 0 000 800 000 603 300 
Pf 593 one 800 ooc G(l3 '30\) :i'l'j 9U0 B:?0 000 1';()3 300 595 900 830 000 603 400 595 900 



" ., :•' ?????? ?????? 

SECNO DEPTH CWSEL 
Q OLOB QCH 
TIME VLDB VCH 
SLOPE XLOBL XLCH 

SPECIAL BRIDGE 

SB XK XKOR COFQ 
0 00 1 66 2 80 

'+'SECND 37 121 000 
WATER EL=X5 CARD= 617 130 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 
37121 00 22 03 617 13 

8680 229 8266 
0 14 2 61 5 14 

0 000490 33 33 

"'SECNO 37221 000 

3470 ENCROACHMENT STATIONS= 

CRIWS 
QROB 
VROB 
XLDBR 

ROLEN 
0 00 

120 0 
0 00 
185 
2 16 

33 

50 0 

WSELK EG 
ALDB ACH 
XNL XNCH 
!TRIAL IDC 

BWC 
107 00 

450 0 TYPE= 
617 06 6 17 53 

BB t608 

0 025 0 025 
0 0 

450 0 TYPE= 

HV HL 
AROB VDL 
XNR WTN 
ICONT CORAR 

BWP 
0 00 

BI\REI\ 
1410 00 

1 TARGET= 
0 40 0 02 

86 107 
0 035 0 000 

0 0 00 

TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 617 50 ELREA.= 

37221 00 22 22 617 32 0 00 617 25 617 59 0 27 0 03 
8680 0 8680 0 0 2093 0 111 

0 15 0 00 4 15 0 00 0 000 0 025 0 000 0 000 
0 000154 100 100 100 2 0 0 0 00 

• LOSS 
TWA 
ELMIN 
TOPWID 

ss 
0 00 

330 000 
0 01 

g 

595 10 
174 02 

400 000 

617 BO 

0 04 
g 

595 10 
148 41 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

ELCHU 
595 10 

608 80 
608 70 

120 00 
327 39 

617 50 
617 BO 

135 44 
283 85 

ELCHO 
595 10 

PAGE 7 



... .. , ' ., ?????? ?????? PAC 

RED RUN DRAIN 100 

SUMMARY PRINTOUT TABLE 150 

SECNO 0 CWSEL OIFWSP DIFWSX 01 FKWS TOPWID XLCH 

34888 000 8680 00 616 22 0 00 0 00 0 00 281 92 0 00 
34888 000 8680 00 616 28 0 06 0 00 0 06 187 99 0 00 

37038 000 8680 00 616 54 0 00 0 32 0 00 144 69 2150 00 
37038 000 8680 00 616 61 0 07 0 33 0 07 145 00 2150 00 

37088 000 8680 00 616 48 0 00 -o 06 0 00 158 54 so 00 
37088 000 8680.00 616 55 0 07 -o 06 0 07 170 93 50 00 

37121 000 8680 00 617 06 0 00 0 58 0 00 167 22 33 00 
37121 000 8680 00 617 13 0 07 0 58 0 07 174 02 33 00 

37221 000 8680 00 617 25 0 00 0 20 0 00 148 07 100 00 
37221 000 8680 00 617 32 0 07 0 19 0 07 148 4 1 100 00 



!?????? ?????? 

FL60DWAY DATA. 
PROFILE NO 2 

-------
STATION WIDTH 

34888 000 188 
37038 000 145 
37088 000 258 
37121 000 207 
37221 000 148 

RED RUN DRAIN 100 

F LOODWA Y -------
SECTION MEAN 

AREA VELOCITY 

2162 4 0 
2028 4 3 
1694 5 1 
1781 4 9 
2093 4 

I I I 

PAGE 

WATER SURF~CE ELEVAflON 
WITH WITHOUT DIFFERENCE 

FLOODWAY F L1 00DWAV 

616 3 616 2 0 
616 6 616 5 0 
616 6 616 5 0 
617 2 617 0 
617 4 617 3 0 



., . ,i. 

' **~*****++ • + ••• + • ++••·••+••·••+•••t+tt • tttt t • tt • tt+t•t 

• WATER SURFACE PROFILES 
• VERSION OF NOVEMBER 1976 • • UPDATED MAY 1984 • 
• • • RUN DATE ?????? TIME ?????? • ••*••·····••+t •••• +t • ++ •••• J<t ••••• t• • t •• t+ ••• +i+ • t • ii • 

X X xxxxxxx 
X X X 
X X X 
XXXXX\X xx.,,x 
X X X 
X X X 
X X xxxxxxx 

XXXX'<'. xxxxx 
X X X X 
X X 
X xxx:xx XXXX>' 
X X 
X X X 

X )(XXX xxxxxxx 

' 
' + + + * i t * j + + + 't * • • * + • * + i t + • • .. , + i * t t + *. t + + + .. 

us ARMY CORPS OF ENGINEERS 
THE HYDROLOGIC ENGINEERING CENTER 

* 609 SECOND STREET, SUITED 
* DAVIS. CALIFORNIA 95616 
+ (91G) 440-2105 (r-TS) 448-2105 
.. t- t k I I t ,i; + • 1' t t t ,t t i t ! ._, i t t t I f l '1-, t * t t > I ! • I' I I 
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,r,R 588 BOO 94 1 000 59G VJO 9GO 000 597 600 968 000 601 000 969 000 593 300 970 000 
I ;f~ 59,1 300 1000 000 5()~', 000 10,1r:; 000 600 100 1068 000 604 000 1089 000 605 300 1100 000 
(~I~ 605 •WO 1:200 000 605 i<JO JJ()fl 000 605 600 1100 000 603 300 1500 000 603 100 1600 000 
(;p 605 100 1700 000 0 Ol'O () 000 0 000 0 000 0 000 0.000 0.000 0 000 

';("; 0 000 555 3 070 0 000 174 400 0 000 2318 400 0 000 581 100 581 100 
., I 1143 000 67 000 78 1 500 9G~l 000 43 000 43 000 43 000 0 930 0 000 0.000 
X2 0 ooo 0 000 1 000 G01 700 603 100 0 000 0.000 0 000 0 930 0 000 
'3 10 000 0 000 0 000 ,!!"j(l 000 0 000 970 000 603 100 603 100 0 000 0 000 
BT 17 000 <150 ono 604 c.ou u 000 ,l69 000 604 .GOO 0 000 569 000 604 700 0 000 
BT 669 000 604 <;oo 0 000 7G9 noo 60,1 300 0 000 780 000 604 300 0 000 780 000 
BT 608 100 0 ()QQ 78 I Sl10 r.()H 1<10 601 700 825 200 608 000 GQ1 .600 875 200 607 800 
BT 601 400 925 200 G'l7 50') G01 100 969 000 G07 400 601 000 970 000 607 400 0 000 
BT 970 000 604 :~oo 0 ()(}() 1/)1) q 0()0 603 100 0 000 1089 000 604 100 0 000 1100 000 
BT 605 300 0 000 0 000 •J 000 0 000 0 000 0 000 0 000 0 000 0 000 
GR 602 900 0 noo 60, 10() 5q 000 601 800 100 000 602 500 169 000 602 BOO 200 000 
GR 603 000 269 000 603 1(10 3QO 000 601 200 369 000 600 300 400 000 599 100 450 000 
GR 598 700 4G9 000 598 000 500 000 597 600 565 000 597 600 569 000 596 700 669 000 
GR 596 100 740 ('l(JIJ 59,l GOO lG'.J noo 593 800 780 000 601 700 781 500 598 600 782 500 
GR 597 900 788 000 502 900 soo 000 591 200 BOS 000 586 400 808 000 586 400 819, 000 
GR 585 BOO 823 900 GO l sr:io 82:J 900 601 600 [125 200 601 600 826 500 584 800 826 500 
GR 584 700 829 000 584 701) WEl 000 584 200 849 000 584 400 859 000 584 600 869 000 
GR 584 800 873 !JOO 601 <IC;') -~ 7 ::.1 900 601 400 875 200 601 400 876 500 582 800 876 500 
GR 582 600 879 CYJO 581 700 sm1 000 582 100 899 000 583 500 909.000 584 600 919 000 
GR 585 400 923 r.100 r,o 1 100 {_)~'1 9()0 601 100 925 200 601 100 926 500 586 900 926 500 
GR 586 600 930 (JOO 588 800 9" 000 596 100 960 000 597 600 968 000 601 000 969.000 
GR 593 300 910 uno 594 10n 1 (JQ() 000 595 nnn 1045 000 600 100 ,ir,~n 000 604 nnn 1089 nnn vvv •vo.:, vvv vvv 

GR 605 300 110'..) OOQ 605 .,on 1'.~00 000 605 700 1300 000 605 600 1400 000 603 300 1500 000 
GR 603 100 1600 Or)O fi()5 100 1 700 000 D 000 0 000 0 000 0 000 0 000 0 000 

X1 1150 000 11 000 800 000 g.~<\ 000 7 000 7 000 7 000 0 930 - I 320 0 000 
X3 0 000 0 000 0 000 780 O(lO 0 000 9AO 000 0 000 603 400 603 400 0 000 
GR 602 900 0 O'JO GO f ROO 1 on 000 CO2 800 200 000 603 100 300 000 600 300 400 000 
GR 598 000 500 000 5~7 b()(J 5G5 000 596 100 740 000 593 000 800 000 586 400 820 000 
GR 584 400 810 ono 583 ~(_1,.) 8,)0 000 583 700 860 000 583 100 880 000 583 400 900 000 
GR 5B3 700 s110 000 5fG 50<) 921 000 5BB 800 926 000 5B9 300 938.000 592 500 944 000 
GR 594 300 100') < l(>() 5'J5 I )()q 10,,1; 000 60., 100 \OBB 000 605 300 1100 000 605 400 1200 000 
GR 605 700 1:.10() 1JOO 6(J5 G00 1 hi() 000 603 300 1500 000 603 100 1600 000 605 400 1700.000 
GR 603 100 1R0() ()()0 0 ono 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 150 0 1 '30 0 n::is 0 0()0 0 000 0 000 0 000 0 000 0 000 0 000 
X1 1180 000 G/ ()()Q 782 ()('1) gG7 000 30 000 30 000 30 000 0 940 0 000 0 000 
X3 10 000 () uou 0 oc·n ,150 000 0 000 f 100 000 0 000 603 ,400 603 400 0 000 
GR 602 900 0 rJOU 607 000 ~2 1)00 601 800 1(.\Q 000 602 600 182 000 602 BOO 200 000 
GR 603 000 ') R:~ (JOO 603 10') 'Jt)(J 000 600 800 :38:;i 000 600 300 400 000 598 400 4B2 000 
GR 598 000 ~i{)() 000 597 coo SG"l 000 597 400 582 000 596 600 6B2 000 596 100 740 000 
GR 594 000 7 BO 000 601 000 JH:1 000 597 100 783 000 596 400 7B9 000 591 700 809 000 
GR 590 900 819 ()1)() 588 400 82:l ,1()0 600 900 821 400 600 900 824 100 600 900 826 000 
GR 587 500 8 '.~(; ()<)() 587 :;>(•I) 832 000 SB,1 300 842 000 584 100 852 000 583 800 862 000 
GR 583 600 H 1 '~ ,100 600 91)() [l7::J 1(10 600 900 87., 700 600 900 876 000 583 900 876 000 
GR 582 900 REl?. 000 5f32 700 092 1)00 582 700 902 000 582 100 912.000 583 400 923 200 
GR 600 900 'l~ J ~()(' 600 fl('() 'l2 1 ~00 GOO 900 925 800 587 300 925 800 588 900 930 000 
GR 591 300 'l :i q ()00 5'1G 700 "() 1 000 598 100 9GG 000 600 900 967 000 593 300 970 000 
GR 593 700 ~1R:1 01)0 59,1 10() ,,1no 000 595 000 1 ().'I 5 000 602 800 1082 000 604 100 1088 000 
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GR 605 300 1100 noo 605 •\00 1200 000 GOS 700 1 ·mo ooo 605 600 1400 000 603 300 1500 000 
GR C03 100 1600 000 605 1(10 I 700 000 0.000 0 000 0 000 0 000 0 000 0.000 

SB 0 000 1 Gti 1 3 (),10 0 000 173 900 0 000 2121 100 0.000 582 100 582 100 
16 MlLE JW us ,1 1)?3 000 6~l 000 782 oco ~M7 000 43 000 43 000 43 000 0 9-10 O 000 0 000 

X2 0 000 0 000 1 000 130 1 000 603 400 0 000 0 000 0 000 0 940 0 000 
X3 10 000 0 000 0 000 i1'j{) 000 0 000 1 100 000 0 000 G03 400 603 400 0 000 
BT 17 000 0 000 603 300 0 000 482 000 603 400 0 000 • 582 000 603 600 0 000 
GT 6P,? 000 G03 500 0 000 780 000 603 500 O 000 780 000 607 700 0 000 782 000 
BT 60'/ 700 601 000 82,) 700 G07 GOO 600 900 807 700 607 600 GOO 900 924 500 607 600 
GT GOO 900 967 000 607 GOO soo 900 970 000 G07 600 0 000 970 000 603 400 0 000 
BT 982 000 603 500 0 UCO IO!J~! 000 603 300 O 000 1088 000 604 100 0 000 1100.000 
fH 605 '300 0 000 0 0'.10 ') 000 0 000 O 000 0 000 0 000 0 000 0 000 
(.,I,~ 602 900 0 000 602 (.)(:0 B2 000 601 800 100 000 602 600 182 000 602 800 200 000 
GR <,;QJ 000 282 000 6(J3 100 30() 000 600 800 382 000 600 300 400 000 599 100 450 000 
Gf~ :_:.,99 400 48:2 000 598 000 so,., 000 597 600 565 000 597 400 582 000 59G 600 682 000 
GR S~lG 100 740 000 594 OC)O 7HO 000 601 000 782 000 597 100 783 000 596 400 789 000 
GR 591 700 B09 000 5;)0 uoo fi 1q 000 58B 400 B23 400 600 900 823 400 GOO 900 824 700 
GR 600 900 B?.6 000 5R7 SOO B2G 000 587 200 832 000 584 300 842 000 584 100 852 000 
GR 583 800 862 000 !.")R3 <X:,O 871 ,100 600 900 873 400 600 900 874 700 Goo 900 876 000 
GR 583 900 876 000 582 (JQ() 13~) 000 582 700 H92 000 582 700 902 000 582 100 912 000 
GR 58'3 400 923 200 6()0 80',) 923 ?OD 600 900 924 500 600 900 925 800 587 300 925.800 
GR GAO 900 931 000 '591 30() 918 000 596 700 961 000 598 100 966 000 600 900 967.000 
GR !J83 300 970,000 593 700 ':)8/. 000 594 300 1000 000 595 000 1045 000 602 BOO 1082 000 
GR G(.1..J 100 1088 000 605 300 l 100 000 605 400 1200 000 605 700 1300 000 605 600 1400 000 
GR G0~l 'H)O 1500 000 6(JJ IQ() 1sno ooo 605 100 1 '/00 000 0 000 0 000 0 000 0 000 

NC O O,JQ 0 040 0 O?~) 0 'JOO 0 500 0 000 0 000 0 000 0 000 0 000 
X1 J"3'13 0()0 31 000 800 000 g,1,1 000 100 000 100 000 100 000 0 940 -o 950 0 000 
X3 () 000 0 000 0 (')('!") 1GO 000 0 000 1000 000 0 000 0.000 0 000 0 000 
GR 6t'<2. 1100 0 000 GO l f\(. '0 100 000 602 800 200 000 603 100 300 000 600 300 400,000 
GR '}(l;j (J•)O 500 000 5!l7 (;(JO SGS 000 G9G 100 7,10 000 593 000 800 000 586 400 820 000 
GR 58 1 10() 830 000 5A3 ~JOO 810 uoo 583 700 BGO 000 583 100 880 000 583 400 900 000 
GR 58 "I i()Q 910 000 5HO ~)00 q•t I ()00 588 80{) 926 000 589 300 938 000 592 500 944 000 
GR f"li9 I !00 1000 000 59'5 0(\f) 10,rn ooo ~04 100 1()88 000 605 :JOO 1100 000 GOS 400 1200 000 
GR fiO'.J 100 1300 000 GO~~ GO\) 1,100 000 G03 300 1\)00 000 603 100 1600 000 605 400 1700 000 
GR (;(~ l 100 1800 000 () {)r)() () 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC I) J 1Q 0 OGO 0 025 () 100 0 300 D 000 0 000 0 000 0 000 0 000 
ET n ()00 0 000 0 <X10 f! 100 0 000 0 000 1 <JOO 0.000 600 000 0 000 
X 1 :;i:;i:1 ~ ')00 23 000 300 000 ,\,)(, 000 870 000 9.10 000 900 000 0 000 -o 440 0 000 
GR G 1 'j ~;oo O 000 GIG :JCiO 100 000 G 13 0()0 ::'00 000 ('; 11 500 222 000 601 200 252 000 
GR ti'1:; qoo 300 000 !3815 000 3~!.l 000 585 200 330 000 584 600 340 000 584 BOO 360 000 
GR 5!.? i JOO 3BO 00(1 583 ()()0 ,\()l), 000 583 GOO •l?O 000 583 900 ,tJO 000 58G 600 437 000 
GR 5~1 -l IOO 446 000 5~J4 GOO FJJ 000 607 000 503 000 607 700 600 000 608 200 700,000 
GR fi(l8 ?00 800 OCJO 607 D<..10 fJ()() 000 606 400 1000 000 0 000 0 000 0 000 0 000 

NC n O..tO 0 010 0 0/5 n 100 0 300 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 coo 0 fJ()Q 0 000 8 100 1 400 0 000 600 000 0 000 
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< I J1RO 000 0 oon 0 ( ){_l() () ()('0 925 000 995 000 957 000 0 000 0 440 0 000 

(Jf ,, ;JOO 9360 000 1 :<680 ()0() 1,1920 uoo 19310 000 0 000 14820 000 0 000 0 000 0 000 
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r: r 608 600 0 000 6·18 :ll)'J G08 200 0 000 673 300 607 600 0 000 698 300 607 200 
Bf 0 000 723 3ll0 606 ,1uo () 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 025 0 0')8 0 075 0 000 0 000 0 000 0 000 0.000 1 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
' 1 18244 000 90 000 2•19 000 Hl7 200 150 000 f•toO 000 876 000 0 000 -0.900 0 000 
cm 612 300 0 ovo 612 000 R 'iOO G 11 600 17 100 610 900 25 700 609 900 34 300 
GR 607 500 42 90(.) 605 50() 51 500 605 100 60 100 604 700 68 600 604 600 77 200 
Gf.' 604 400 85 BOO G0,1 000 9,1 400 1;03 BOO 103 000 604 100 111 600 604.200 120 200 
GR 604 100 128 7/JO 604 10') 1,7 300 GO•l 500 1,15 900 604 000 154 500 606 300 163 100 
Gf,? 606 300 171 70() 506 100 mo 300 6OG 100 188 BOO 605 900 197 400 605 700 206 000 
(;R 605 400 214 600 604 !JOO /'l'.1 200 604 400 231 800 604 000 240. 400 603 700 249 000 
GR 601 500 253 600 59~ 'lC10 '!58 200 596 900 ""? 800 595 600 267 400 594 700 272 000 
GR 593 800 276 GOO 593 000 ~R 1 200 592 200 /85 800 591 800 290 400 591 500 295 000 
r~R 591 000 299 600 5139 <10') ]') 1 200 588 100 '108 800 588 500 313 400 588 500 318 000 
(,R 588 500 322 700 5~8 500 3·n JOO 588 400 131 900 588 400 336 500 588.200 341 100 
Gf~ 588 200 3<15 ?O<J 588 100 1'J<l !00 588 400 3<;.1 900 588 500 359 500 588 500 364 100 
1;R 590 200 368 700 592 '100 37'1 JOO 595 900 377 900 597 800 382 500 599 300 387 200 
1;1~ 600 100 399 100 6("\ 1 'l()Q 111 000 602 200 1?? 900 602 700 434 800 603 000 446 700 
tll.? 603 JOO 458 GOO 603 7(") 470 500 604 000 ,1s2 400 604 300 494 300 604 700 506 200 
1--;r<! 605 100 518 100 605 l=iOO 510 000 605 100 542 000 606 500 553 900 607 000 565 800 
(ir,? 607 400 577 700 607 70') •~B'.J GQO 608 100 fi01 500 608 400 613 dQQ 608 800 625 300 
GI~ 608 800 637 200 5()8 9(.\0 G1Q 100 608 900 661 000 609 000 672 900 609 000 684 900 
Gr> 609 100 696 800 {j(jg 100 /0~ 700 G09 200 7?0 600 609 200 732 500 609 300 744 400 
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NC 0 030 l) 0<\5 0 025 0 100 0 300 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 ' 400 0 000 0 000 0 000 
X 1 19119 000 ?,i 000 123 000 HJO 000 850 000 800 000 815 000 0 000 0 000 0 000 
GR Gl~ 200 0 000 610 300 f()\) 000 609 200 123 000 596 200 168 000 592 400 192 000 
GR 588 GOO 1 'Jl_j 000 588 !CO 200 000 588 400 210 000 588 400 220 000 588 400 230 000 
GR 588 300 2 h) 000 58-6 sc:;:i "''$(} 000 58'8 400 ?60 000 588 300 270 000 589 300 279 000 
GR 59G 300 290 000 !:',98 G{Jr) ~on ooo 604 300 364 000 604 900 400 000 607 100 500 000 
GR GiO 300 600 0( 10 Gf3 0GV 70( > 000 612 800 BOO 000 6 f2 700 900 000 0 000 0 000 

NC 0 030 0 010 0 02") u 000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 1)0() 0 OC'J O 000 0 000 0 000 1 400 0 000 0 000 0 000 
X1 20219 000 32 ocn 0 0{)0 37.8 000 l 100 000 fOOO 000 1100 000 0 000 0 000 0.000 
GR 620 700 0 oou 605 GO() ,II 000 600. 700 128 000 593 300 166 000 592 400 184 000 
GR 589 900 188 0\.)0 558 '301:; 1')<l 000 588 500 198 000 588 100 208 000 588 200 218 000 
GR 587 BOO 228 000 588 000 ?JB 000 587 700 248 000 588 800 258 000 589 600 268 000 
GR 590 100 211 ono 590 8()[) ?BH 000 606 900 328 000 609 500 428 000 608 600 462 000 
GR 598 700 488 00Cl 607 200 528 000 603 500 589 000 600 600 593_000 605 800 628 000 
GR 609 200 728 ()1)0 607 200 R28 000 609 400 928 000 610 400 1028 000 611 700 1078 000 
GR 612 600 112s oon G {30 000 12?.8 000 0 000 0 000 0 000 0 000 O 000 0 000 

NC 0 028 0 0,10 0 075 O 000 0 000 0 000 o" ooo 0 000 0 000 0 000 
ET 0 000 o noo 0 000 U 000 0 000 0 000 1 400 0 000 0 000 0 000 
X1 21119 000 25 000 526 0C'CI 7iJ0 000 800 000 900 000 900 000 0 000 0 000 0 000 
GR 610 400 0 000 GOB ico 100 000 GO? 100 200 000 603 300 300 000 600 800 360 000 
GR 605 200 398 1)00 609 GC:'J -11::> 000 609 5CO 500 000 607 300 526 000 589 500 582 000 
GR 589 100 590 000 5A9 :~co GOO 000 588 800 GtO 000 588 900 620 000 588 700 630 000 
GR 588 700 640 000 5f\9 WO G50 t)QO 589 200 660 000 589 500 663 000 599 000 679 000 
GR 600 300 680 000 Gog :u::o 700 000 G 11 800 ROO 000 613 300 900 000 615 800 975 000 

NC 0 028 0 03S 0 O?S O 000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 ooc, O 000 0 000 0 000 1 400 0 000 0 000 0.000 
X1 22069 000 22 0()0 99 f1QO l(JI) 000 BOO 000 900 000 950 000 0 000 0 000 0 000 
GR 630 300 0 000 601 ,j('.() 0 000 609 500 99 000 604 600 120 000 602 800 144 000 
GR 599 600 149 000 599 <10,U 15G. 000 592 300 175 000 590 000 176 000 589 200 180 000 
GR 588 800 !90 000 588 2CO ;,iJ() 000 588 400 210 000 588 6.00 220 000 589 500 230 000 
GR 590 200 239 000 5') 1 ,tco 21r, 000 594 000 749 000 596 000 268 000 608 300 300 000 
GR 611 600 400 000 6 !2 900 170 000 0 000 0 000 0 000 0.000 0 000 0 000 

QT 5 000 8580 000 t.228C 000 1 '3001) 000 15610 000 0 000 13000 000 0 000 0 000 0 000 
NC 0 028 0 028 0 U?5 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 uoo 0 000 0 000 0 000 1 400 0 000 0 000 0.000 
X1 22419 000 2 I 000 37,1 000 500 000 400 000 250 000 350 000 0 000 0 000 0 000 
GR 599 900 0 000 5~9 3('0 100 000 599 200 iao ooo 601 300 200 000 60d 500 300 000 
GR 601 800 ~17-t 000 589 700 J9f 000 588 200 ,100 000 588 200 410 000 588 500 420 000 
GR 588 700 ~130 {)1)0 589 ::00 ,l<\O <X)(} 589 700 450 000 590 000 460 000 589 800 464 000 
GR 591 700 •167 000 603 BOO 50<,J 000 604 300 521 000 608 900 541 000 611.500 600 000 
GR 613 900 100 noo 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

,< 
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NC <) (128 0 0.'R 0 OJS () <JOO 0 oon 0 000 0 000 0 000 0 000 0 000 
Ef l' 000 0 ()l)U 0 00() () <)()0 0 000 0 000 400 0.000 0 000 0 000 
,: 1 ' l 3 1 CJ 000 24 \,Xi() 557 ovo 7[){) uoo 8{YJ 000 875 000 900 000 0 000 0 000 0 000 
GR GIO ?.00 0 ()''10 610 tlOQ !01) 000 607 200 200 000 606 500 300 000 609 800 400 000 
GR 612 aoo 488 or,0 6 t 1 HOO ~()f) 000 607 500 541 000 606 600 567 000 602 200 587 000 
GR 589 noo 601 000 5fl8 901) 610 000 588 500 G20 000 588 800 630 000 588 800 640.000 
GR 58:J 100 650 ono 589 200 G60 000 588 900 G70 000 591 BOO 678 000 602 200 700 000 
GR 602 400 726 0{)0 606 ;-;oo 750 000 608 900 800 000 610 500 900 000 0 000 0 000 

QT 5 noo 6510 0( !f) 11680 0'Ji) P,fi;"j{) 000 8680 000 0 000 BbBO 000 0 000 0 000 0 000 
NC 0 0:10 0 0'18 0 0?7 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 O0C1 0 ()CJ() 8 100 () 000 0 000 1 400 0 000 750 000 0 000 

" 23569 noo 22 -OU(; 526 00,) /()0 000 150 000 JOO 000 250 000 0 000 0 000 0 000 
GR 609 \SQQ 0 ()I 1(1 609 900 1{)() 000 608 JOO ?.00 000 607 100 300 000 608 800 400 000 
GP 610 000 500 000 610 000 !..':2G rJQO 589 800 SRO 000 588 400 590 000 588 400 600 000 
GR 588 GOO 610 000 5~8 7CrJ s2n uoo 589 100 630 000 589 400 640 000 589 600 645 000 
GR 590 300 647 000 GOO 800 RGCJ <)00 602 300 G81 000 610 JOO 700 000 613 800 750 000 
GR 609 700 800 01)0 IS 11 f;C'J 8 7'} ()OO 0 000 0 000 0 000 0 000 0 000 0 000 

l'-JC 0 028 0 U'.J5 0 O?S () 1()0 0 300 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 (J(J() 0 000 8 iOO 0 000 0 000 1 ,100 0 000 500 000 0 000 
•: 1 24369 000 18 0{)\) 3•1 l ooo 17? 000 850 000 ~00 000 800 000 0 000 0 000 0 000 
X3 0 000 0 0()0 0 Ot.1C () :)QO 0 000 500 000 0 000 0 000 0 000 0 000 
GR 613 900 0 Ott() 610 f;(•O 7? '.lOO 610 000 172 000 609 100 272 000 605 500 344 000 
GR 594 'JOO 366 '}l'O 590 •100 371 000 589 400 381 000 588 900 391 .000 588 900 401 000 
GR 589 000 411 0(.\0 589 (,C,(] ,p1 000 589 800 ,131 000 590 400 435 000 593 600 438 000 
GR 609 500 '172 00'J 613 7PD 512 :JOO 614 900 f.;46 000 0 000 0 000 0 000 0 000 

ET 0 DOO 0 ooc I) ~«--o 0 000 0 000 0 000 400 0 000 0 000 0 000 
XI 25819 000 17 000 500 !)()0 G ~7 000 1350 000 1500 000 1450 000 0 000 0 000 0 000 
'3 0 000 0 000 u rn:•'J 7(,0 000 0 000 775 000 0 000 0 000 0 000 0 000 
GR 630 :300 0 OUC.; GIO l\YJ 0 000 610 ..ioo 100 000 610 100 200 000 610 000 300 000 
GR 610 100 400 000 609 ~en 500 000 598 200 539 000 590 000 550 000 589 500 560 000 
GR 589 000 570 000 5,):8 nor, <-;Hr) 000 589 600 590 000 609 300 627 000 611 000 700 000 
GR 609 200 800 000 612 !Qr) ~so 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 000 0 000 0 ()!)!.) l> :mo 0 500 0 000 0 000 0 000 0 000 0 000 

" 2"919 000 38 000 500 000 GOl ')00 100 000 100 000 100 000 0 000 0 000 0 000 
X3 0 000 0 000 0 U00 ,2R7 --x•o 0 000 750 000 0 000 0 000 0 000 0 000 
t_.;R 6 ti) 700 0 Q(){J 6H) ,H_;:,":) HJ uno 610 100 187 000 610 000 287 000 610 700 387 000 
SR '310 400 404 000 60:J :?00 ,i J, l (){}0 604 900 ':iOO 000 607 800 500 000 605 500 500 000 
C;f~ LQ.1 600 507 000 S93 30!) 5'/.. J <)UO 590 700 "::"i35 000 590 800 537 .400 607 900 537 400 
GR (,01 900 538 HOO 6U7 <icn '3 1(l ).()0 590 400 °:><10 200 589 500 545 000 589 800 550 000 
rm 589 ooo 555 001) 59(', 000 SGO 000 590 200 563 800 607 900 563 800 607 900 565 200 
GR 607 '100 566 6()0 590 inr: SG½ 600 590 300 570 000 591 200 575 000 605 100 604 000 
C.R 6(17 SQQ 604 000 hOt 0(10 SOI 000 609 300 G-t4 000 610 700 675 000 611 000 687 .ooo 
GR G!O 100 723 000 i,()(l 70() 7A7 'JOO 608 600 ,A()Q 000 0 000 0 000 0 000 0 000 
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SB () 000 1 680 3 Q,l') 0 000 104 000 0 000 1220 000 0 000 589 500 589 500 
(1 _l(,('!'l lj QOO 0.000 0 000 0 000 106 000 106 000 106 000 0 000 0 000 0 000 
X2 O 000 0 000 1 OC•O GO 7 :JOO 6 10 000 0 000 0 000 0 000 0 000 0 000 
\3 () 000 0.000 0 000 :)8 7 ()00 0 000 750 000 0 000 0 000 0 000 0 000 
Bf I 'I 000 287 000 610 oco 0 000 387 000 610 700 0 000 404 000 610 400 0 000 
IH S\'Cl 000 611 500 0 oco ~)')0 000 614 700 607 800 538 800 614 800 607 900 565 200 
r, r 61 I 800 607 900 604 000 r; J,l 700 607 800 604 000 611 700 0 000 675 000 610 700 
GI 0 000 687 000 r-; 11 000 n 000 723 000 610 400 0 000 750 000 610 300 0 000 
Bf A(\f) 000 610 300 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

', I ::'61.--,'i 000 17 000 500 ()()0 C527 000 100 000 100 000 100 000 0 000 0 690 0 000 
'J 0 000 0 000 0 ()(1() ~GO 000 0 000 750 000 0 000 0 000 0 000 0 000 
Gf' G:l') 300 0 000 610 700 0 000 610 400 100 000 610 100 200 000 610 000 300 000 
rm G10 700 400 000 609 :1C":) son ooo 598 200 539 000 590 000 550 000 589 500 560 000 
CR S8~l 000 570 ocu 588 RC'1.) sao ono 589 600 590 000 609 300 627 000 611 000 700 000 
f";R GU? 200 800 000 61> 1 (''.) R5() 000 0 000 0 000 0 000 0 000 0 000 0 000 

r Jr: (-' 030 0 0,10 0 0~8 0 100 0 300 0 000 0 000 0 000 0 000 0 000 
l'T (' 000 0 000 0 UC.) 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
/I ''<,~)(") 000 17 001') 1 78 llOQ ?CJ:i 000 BOO 000 725 000 775 000 0 000 0 000 0.000 
GR G 1 ''i 100 0 000 61-1 noo Q2 000 613 000 138 000 610 000 178.000 590 900 217 000 
C::H '.~Clll 500 222 noo 589 (l(l{J ?3:i ono 589 600 242 000 589 ,100 252 000 589 900 257 000 
GR •,rn> 'iOO 2G2 OOC' 590 fl(!{) 2G'l 000 608 800 ?92 000 609 700 392 000 610 700 492 000 
r,R {> 111 900 552 000 6 JtJ 3U() 55? noo O 000 0 000 0 000 0 000 0 000 0 000 

NC (' 030 0 0-10 0 O;J5 0 tJOO 0 000 0 000 0 000 0 000 0 000 0 000 
Ef 0 000 o noo 0 U00 c., 0(>0 0 000 0 000 I 400 0 000 0 000 0 000 

' 1 
? l EiO 000 22 000 1t1g 000 2°13 000 200 000 300 000 250 000 0 000 0 000 0 000 

X3 0 000 0 000 0 (l()Q U 000 0 000 375 000 0 000 0 000 0 000 0 000 
GP 615 200 0 000 61,l !:"1U() ,13 000 610 500 121 000 605 900 129 000 604 700 149 000 
GI< 596 900 163 000 500 SJ0() 174 000 590 600 178 000 590 500 183 000 590 500 193 000 
GI~ 580 600 203 000 590 500 21'1 000 590 800 216 000 604 600 243 000 608 900 294 000 
1-m 6f0 700 304 000 605 100 ].2~5 000 C04 500 '.:133 000 605 300 337 000 611 500 352 000 
Gf? 6 11 200 410 000 6 lO '10'.) ,110 ono 0 000 0 000 0 000 0 000 0 000 0 000 

t-JI: 0 030 0 040 0 <)"S 0 O(Y) 0 000 0 000 0 000 0 000 0 000 0 000 
er 0 000 0 000 0 ouo 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
< I '.'7900 000 17 000 181 nou Jl)') 000 800 000 700 000 750 000 0 000 0 000 0 000 
r--;r( 612 300 0 000 611 G(ln 100 000 612 000 112 000 605 900 157 000 605 700 181 000 
,;p 597 GOO 203 000 59•1 '.300 ?Od nc_,o 590 100 .712 000 589 900 220 000 590 300 230 000 
(.~!~ 590 500 2,10 000 591 000 :15') 000 591 20(} ~57 000 595 BOO 262 000 609 800 300 000 
GI( S14 700 400 000 G 15 'i()O ,Jfi I <~00 0 000 0 000 0 000 0 000 0 000 0 000 

rJI: 0 000 0 000 0 rJ(JIJ (l :100 0 500 () 000 0 000 0 000 O 000 0 000 
r r 0 000 0 000 0 00() 0 000 0 000 O 000 1 400 0 000 0 000 0 000 
C I : 1f!OOO 000 30 000 1 7 g onu ...,91 000 100 00() 100 000 100 000 0 950 0 000 0 000 
r-,i~ 612 300 0 000 G 11 800 79 000 611 900 100 000 612 000 112 000 605 000 157 000 
:r-. 605 600 179 000 608 1no 179 000 605 000 179 000 593 100 210 000 591 300 216 000 

,;1:, 590 600 219 000 590 1 ()•J 22,f 000 590 200 229 000 590 400 234.000 591 100 241 500 
,;11 608 GOO 241 5f)O 60B 600 'J ,3 000 608 600 2<14 500 590 100 244 500 590 400 249 000 
i,!' 590 800 254 000 591 500 ✓ '19 000 605 300 282 000 605 ::JOO 291 000 608 600 291 000 
'ii,' 606 500 291 oco 609 800 :ioo ooo 613 400 '373 000 61407 000 400 000 615 500 464 000 
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SB 0 000 'J 10 3 010 O 000 116 000 0 000 1320 000 0 000 590 100 590 100 
ET 0 000 (' 1)CU 0 ()00 () U('O 0 000 0 000 1,410 0 000 0 000 0 000 
X1 28031 000 ,lO 000 1 79 000 291 000 31 000 31 000 31 000 0 950 0 000 0.000 
X2 0 000 0 000 1 QUO COB 700 613 200 0 000 0 000 0 000 0 950 0 000 
BT 10 000 [) 000 6 1.1 OU'J () 000 79 000 613 GOO 0 000 179,000 613 200 0 000 
BT 179 000 61,1 100 608 7(.1() 243 000 614 100 GOA 600 291 000 614 000 608 600 291 000 
BT 613 ~00 I) 000 313 00') G1:l .1QQ 0 000 ,100 000 614 7()0 0 000 464 000 615 500 

I BT 0 000 I) 000 0 ono 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
GR Fi 1 2 300 0 000 611 BUO 7'J 000 611 900 100 000 612 000 112 000 605 000 157 000 
GR 605 rioo 17q 000 608 'TUO 1 7 r1 000 60S 000 179 000 593 100 210 000 591 300 216.000 
GR 590 600 ~· 19 000 5~)0 j(_)t) ';!;!,) 000 590 ~00 2?9 000 590 400 234 000 590 100 241 500 
GR 608 600 ::,_,,1 1 '100 61)8 . c;, '0 2 I J (JOO GOB 600 ~44 500 590 100 244 500 590 400 249 000 
GR 590 BOO 2 1.3 I 000 5q 1 5(,_)0 25ri 000 605 300 282 000 605 300 291 000 608 600 291 000 
GR 606 500 281 (}00 609 AC10 1Qrl 000 613 400 J73 000 614 700 400 000 615 500 464 000 

NC 0 028 0 n,1 r) 0 ()?5 (I 0(10 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 () 00!..) 0 000 [J uoo 0 000 0 000 1 400 0 000 0 000 0 000 
X1 28331 000 1S (){)() 2GG 000 ,100 000 300 000 300 000 300 000 0 000 0 000 0 000 
GR 614 100 0 rJQO 612 8,r}() 10U oc10 611 900 200 000 610 100 266 000 596 800 298 000 
GR 592 900 305 000 590 700 ~Wfl 000 590 700 ~10 000 590 900 320 000 591 000 330 000 
GR 591 000 340 ()00 5') 1 r,cr) ~'10 000 591 100 3!.~4 000 593 000 359 000 597 300 365 000 
GR 611 100 40() onn 6 11 h01,l 11q 000 ~10 700 500 000 607 GOO 600 000 0 000 0 000 

ET 0 000 0 OC10 0 000 [) 000 0 000 0 000 1 400 0.000 0 000 0.000 
X 1 28431 000 57 ()')Q 300 OO'J II 7 000 100 0()0 100 000 100 000 0 000 0 000 0 000 
GR 61,1 500 0 000 61•! 100 2n 000 613 200 100 000 612 800 128 000 612 200 200 000 
GR 611 900 228 ()()0 G10 1(:Q 2~1 I 000 607 600 ,oo 000 610 800 300 ODO 609 200 300 000 
GR 602 200 31•1 no,,i <; 10 P,()() 1 1 ,1 [)(',{) 610 BOO J15 000 601,.. 700 315 000 594 700 329 000 
GR 610 700 329 000 GIO 70() .no noo 593 900 310 000 593 100 334 ODO 593 100 337 000 
GR 593 000 3•l0 000 5D2 400 3,11 ()00 610 700 343 000 610 700 344 000 592 500 344 000 
GR 592 800 350 ')00 5~2 C-,<_)() 358 000 610 700 158 000 610 700 359 000 592 500 359 000 
GR 592 500 360 000 592 100 1 7() 000 592 200 '73 000 610 700 373 000 610 700 374 000 
GR 592 300 374 000 592 r,co 180 000 592 300 385 000 593 800 387 000 610 600 387 000 
GR 610 600 388 000 590 r;oo 3H~ 000, 597 600 392 000 602 BOO 402 000 610 600 402 000 
GR 610 GOO 403 ()00 603 10() 1101 000 607 500 4 11 000 608 900 417 000 610 600 417 000 
GR 606 800 417 0('0 611 1 ( •') •128 000 6 11 600 ,) 77 000 611 200 500 000 610.700 528 000 
GR 610 700 528 00() 6()8 5l'O 50() 000 0 000 0 000 0 000 0 000 0 000 0 000 

SB 0 000 1140 3 Q,)() ,, ()00 117 000 0 ODO 14,tO 000 0 000 592 100 592 100 
ET 0 000 0 (.)(\0 0 UCJ() 0 000 0 000 0 000 1 410 0 000 0 000 0 000 
X1 28449 000 0 000 0 0(.10 () 000 18 000 18 000 18 000 0 000 0 000 0 000 
X2 0 000 0 ()()() 1 000 ll IO [l(.)0 613 100 0 000 0 000 0 ODO 0 000 0 000 
BT 8 000 0 ()00 615 000 r_> 000 100 00() 614 400 0 000 200 000 613,900 0 000 
BT 300 000 613 M)O 610 80() J IJ Cl(.10 613 4()0 G10 700 417 000 613 200 610 600 500 000 
BT 613 100 0 oon GOO 00() G 1'f ,)00 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 028 0 0,10 0 025 " ono 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 oou [J ()00 0 000 0 000 1 400 0 000 0 000 0 000 
X1 28549 000 19 ODO 2bG 000 ,100 000 100 000 100 000 100 000 0 000 1 340 0 000 
GR 614 100 0 000 612 AOO 10() 000 611 900 200 000 610 100 266 000 596 800 298 000 
GR 592 900 305 000 5DO 700 308 000 590 700 310 000 590 900 320 000 591 000 330 000 
GR 591 000 3,10 000 591 0{)0 '1'30 ODO 591 100 354 000 593 000 359 000 597 300 365 000 
GR 611 100 400 000 611 GOO 1,19 000 610,700 '100 000 607 600 600 000 0.000 0 000 
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NC 0 000 fj uuo 0 {)(}() 0 100 0 300 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 r)IJQ 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
X1 ?fl749 000 20 000 49,1 ooo 700 000 1100 000 1150 000 1200 000 0 000 0 000 0 000 
,<3 O 000 0 000 0 {)00 C'I 000 0 000 750 000 0 000 0 000 0 ODO 0,000 
GR 619 000 0 UC>O 618 ,tea 100 000 618 100 ?00 000 616 500 300 000 614 600 400 000 
(~[< r; 1 :1 '-100 49,l <)()(,' 599 ,..,00 "ilH) 000 593 400 588 000 592 800 590 000 592 400 600,000 
GR S91 400 610 nuo 591 l,{}r) r;•10 000 591 300 G30 000 592 100 640 000 592 800 645 000 
r;R "i8h. 300 f,$() ()()f'I 600 200 GG'~ 000 609 700 700 000 612 400 BOO 000 612 700 900 000 

n (J 000 0 0'J0 o noo () 000 0 000 0 000 1 400 0 000 0 000 0 000 
,(I 11 l 17 I 000 90 ()()0 397 000 5G"/ !:iOO 700 000 700 000 725 000 0 000 -o 150 0 000 
GR G 17 'JOO 0 ()00 517 BOO 1:l GOO 617 BOO 27 300 617 700 41 000 617 600 54 700 
GI< G17 GOO 68 ,100 6 17 ~)00 80 100 617 500 95 800 617 400 109 500 617 400 123 200 
GR r, 11 '100 136 8()0 617 ]()() 150 500 G17 300 164 200 617 100 177 900 617 000 191,600 
GR r;1<;BOO 205 300 ~1G 7<Y) 21!) 000 615 500 232 700 616 400 246 000 616 200 260 100 
GR r, tr. 000 273 l00 6tS fJ<lO ?87 JOO 615 500 301 100 615 300 314 800 615 000 328 500 
GR r 1 r noo :J,\? :!C10 G 11 !ji)(l 35~ 900 6 14 200 369 600 613 900 383. 300 613 700 397 000 
GR (, 1 1 100 ,IQ 1, GOO 610 GfY) lOR 300 609 100 ., 14 000 607 600 419 700 606 100 425 400 
GR C(, 1 r;oo ,, 11 ()(;() G03 1 (>() 11G 700 501 600 ·l,12 400 600 100 448 100 598 600 453 000 
GR ',c-1 l 100 --l5!l "iC'O 59<J ~'O'J 4G5 100 594 600 .110 800 592 600 476 500 592 300 482 200 
GR ':"•"') 100 ~87 <Jori 501 D00 ,1 'JJ GOO 592 000 499 200 592 100 504 900 592 300 510 600 
GR ~;n:1 000 51fi JtJO 594 !:iC'CJ 52.1 000 597 600 527 700 599 700 533 300 601 700 539 000 
GR Gl'J 700 541 700 5n5 GOO 550 ,wo 607 600 556 100 609 500 561 800 611 500 567 500 
Gf< r, I 1 GOO 573 ~()(j 611 700 S78 600 611 800 585 700 611 900 591 800 612 100 597 900 
GR 6 1 ~ 200 60,1 ryJO 6 I? 30') G10 000 612 400 G16 100 612 600 622 200 612 700 628,300 
GR r:; 12 AOO 631 ,)()() 61? 90') GIO 100 613 000 64G 500 613 100 652 600 613 200 658 700 
GR (; 1 3 :oo 661 800 61'3 200 G7<J <JOO 613 200 616 900 €,13 300 €,83 000 613 300 689 100 
GR G13 ,100 695 '.200 613 10() 7() 1 .300 613 300 707 ,100 613 300 713 400 613 300 719 500 
GR r,13 JOO 725 Gt)O 613 ,100 731 700 613 400 737 800 613 400 743 900 613 400 750 000 

ET fJ 000 U 000 t) {)(.,1() 0 1)00 0 000 0 000 1 400 0 000 0 000 0 000 
XI l ! !~l'.J 000 14 OU!) 3U0 000 .,,~,, 000 700 000 700 000 725 000 0 000 0 000 0 000 
X3 n 000 0 ()()() 0 000 0 000 0 000 --lBO 000 0 000 0 000 0 000 0 000 
GR c:;1G 900 o noo 616 rioo IOO 000 616 500 200 000 615 000 300 000 593 300 350 000 
GR <,fl,! ~JOO 355 !]l_\() 592 ~iOU "3(>0 000 592 200 370 000 592 500 380 000 593 200 390 000 
GR ~~I J !JQQ 391.<YJO 6 13 :Joo ,11', 000 614 100 500 000 614 200 600 000 0 000 0 000 

tJC () 000 0 ( )(){J 0 0')0 n 300 0,500 0 000 0 000 0 000 0 000 0,000 
X 1 ·1 t~'CJ'J 000 31 ()'.10 1()0 000 1r, 1 000 100 000 100 000 100 000 0 000 0 000 0 000 
X3 0 000 0 ()()0 0 01.,:0 50 000 0 000 ~~oo ooo 0 000 0 000 0 000 0 000 
GR 61G 800 0 0{)() 616 GOO r50 000 616 500 63 000 616 500 163 000 615 000 263 000 
GR 613 100 266 000 598 9UO :1()() 000 609 GOO 300 000 597 500 300 000 594 000 310 000 
GR 592 ,;oo 313 ono 592 GOO 315 000 592 600 3?0 000 592 "100 325 000 592 400 330 000 
GR 592 ,100 335 000 ':i92 600 340 000 592 900 345 000 593 900 347 000 595 400 350.000 
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I ,1, 9(; QIJQ 16560 00 606 7,l 0 00 0 35 0 00 177 41 1600 00 
1-119G Q()Q 16560 00 60G 76 0 02 0 37 0 02 177 51 1600 00 

1(,096 000 14260 or, 607 4 I 0 uo 0 G7 0 00 5.15 69 1300 00 
I f~f)96 ono 14260 00 607 4::' I) 1]) 0 66 0 01 2ei2 67 1300 00 

1G ~9G ono 142h<J 0IJ (3()7 44 0 <>') 0 03 0 00 455 82 300 00 
11;·isiG ooo 14260 00 Gr}l 45 0 n 1 0 03 0 OI 208 74 300 00 

Ir, I 1B 000 14260 OIJ 6()7 74 0 ()() 0 30 0 00 4G9 14 22 00 
lh 118 000 14260 (\<) GOI 75 0 l) 1 I) 30 0 01 27,1.85 22 00 

l r; i68 000 14260 o,, 608 17 1, 'JO 0 43 () 00 S?9 86 350 00 
i{;/G8 1)00 14260 0!) 6()8 19 I) /) 1 0 ,14 0 02 42 1 74 350 00 

ti 168 ()00 14260 00 GOB 33 0 00 0 1<i 0 00 551 7 1 400 00 
1 l I GP. ( •()(1 14260 00 Gl)8 3G 0 f)'.;) 0 1G 0 02 489 73 400 00 

j / l(,f_\ noo 14260 00 608 29 0 ()O -0 04 0 00 5,12 40 100 00 
! / 1 (,13 P()O 14260 (.'() 6( 18 31 0 (j',l -0 04 () D? J?9 48 100 00 
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SECNO Q C\VSEL orrwc;p DIFWSX DIFKWS TOPWID XLCH 

• '7":!r:,o nnn 4 ,4,, r:,r,_ ,...,,.,. 608 ,1,! 0 00 0 15 0 00 5G0 95 100 00 I I ,J<.JU VUV 1~t.£<.JV VV 

17368 000 1£1260 00 6n8 s1 O 07 0 20 0 07 3 118, 33 100 00 

18244 .000 1•1760 00 608 58 () i){J 0 14 0 00 708 60 876 00 
18244 .000 14260 00 608 GS 0 ()7 0 14 0 07 507 17 876 00 

19119 000 14260 00 608 6::> u 00 0 04 0 00 ,t22 49 875 00 
19119.000 14260 00 608 69 0 07 0 04 0 07 300 72 875 00 

20219 000 14260 00 608 98 0 00 () 36 0 00 8?0 96 1100 00 
20219 000 14260 00 G09 06 n 01 0 37 0 07 553 22 1100 00 

21119000 14260 00 609 03 0 00 0 05 0 00 535 71 900 00 
21119 000 14260 00 609 !U 0 1)1 0 05 0 07 379 38 900 00 

22069 000 14260 00 609 1' 0 (.)0 0 07 0 00 30 l 20 950 00 
22069 000 14260 00 609 1n 0 08 0.08 0 08 199 65 950 00 

22419 000 13000 00 609 59 () uo o .. rn 0 00 556 63 350 00 
22419 000 13000 no 609 66 0 013 0 .19 0 08 5!5 15 350 00 

23319 000 13000 oo 609 ,19 0 00 -o 10 0 00 576 69 900 00 
23319 000 13000 00 609 5G 0 07 -o 1 ' 0 07 418 38 900 00 

23569 000 8680 00 609 7G 0 00 0 28 0 00 597 88 250 00 
?3569 000 8680 00 6Qg 84 0 08 0 29 0 08 40J 25 250 00 

2-1369 000 86110 O,J 609 79 0 00 0 03 0 00 283 46 800 00 
24369 000 AG!lO UO 609 87 0 08 0 03 0 OR 294 84 800 00 

25819 000 8(,BO on 609 '19 0 uo 0 20 0.00 ?27 15 1450 00 
25819 000 1v,110 ('O 6\0 07 0 OfJ 0 19 0 08 288 58 1450 00 

25919 000 sr.110 ( ,r, 6()9 98 o no -0 00 0 00 215 94 100 00 
25919 000 BGPO (HJ 610 06 0 ()A -0 00 0 08 2]8 23 100 00 

26025 000 SGRO ('I) GtO 72 'J <Y) 0 7-1 0 00 435 00 106 00 
26025 000 si;no co 610 79 () (") 7 0 7'J 0 07 4,1 I 97 106 00 

26125 000 8Gl30 (_HJ 610 78 0 00 0 06 0 00 273 27 100,00 
26125 000 8!~/10 f)',) ~ 10 9.i (I 01:::. 0 05 0 oc /93 72 100 00 

26900 000 8GRO (.'0 611 05 n 0 1 ) 0 27 0 00 387 97 775 00 
26900 000 8C',A(J 00 6 I l 09 0 0'1 0.25 0.05 173 40 775 00 

27150 000 H•~r:1.1 O'J 6" !? u { \() 0 07 0 00 242 06 250 00 
27150 000 RGf'fl t)U 6" ,a () ( )f; O OS 0 Qt) 243 27 250 00 

27900 000 8bl30 0() C l1 28 0 00 0 17 0 00 213 03 750 00 
27900 000 AGRO 00 G l1 33 0 r)') 0 15 0 05 1 ti 8 9fi 750 00 

~ (.~ . tr 
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<,rr,rJ'l Q CWSE L [1lrWSP DifWSX OHKWS 1 OPWIO XLCH 

28000 (1()0 8680 00 6 I 1 7'l 0 00 0 01 0 00 203 27 100 00 
2[!Q(l() Q•,)0 8680 00 611 3,1 () 0'3 0 01 0 05 1<13 78 100 00 

; 1/JUl 1 r)r JO 8680 00 612 00 O 00 0 71 0.00 282 81 31 00 
280:l 1 1)!)0 8680 00 612 OU -() ( )() 0 66 -o 00 136 59 31 00 

28~\'l 1 (' )IJ 8680 00 612 12 0 00 0 12 0 O<J 4J,J 95 300 00 
28J3 I l 1'}0 8680 00 612 18 0 OG 0 18 0 06 3,1 18 300 00 

7/3131 Ot>O 8680 00 612 12 o no -0 01 0 00 392 42 100 00 
~13,13 l 000 8680 00 61? 1R 0 OU -o 01 0 06 310 82 100 00 

28.Jc\8 000 8680 00 612 70 0 I){) 0 SB 0 00 ,t59.63 18 00 
'2f\.Jc19 OQO 8680 00 G12 7J 0 rn 0 55 0 03 310 82 18 00 

28549 0011 8680 00 6 i2 7 l 0 00 0 02 0 00 3.15 39 100 00 
285,19 000 8680 00 612 7~ 0 04 0 02 O O<l 276 02 100 00 

2.01.w noo 8680.00 613 'J l 0 00 0 35 0 (JO 28-1- 48 1200 00 
~97,19 (Jl)O 8680 00 613 I 7 0 05 0 37 0 05 286 83 1200 00 

1017,1 0')0 8680 00 613 I? U ''10 0 05 0 00 282 4 1 725 00 
111,J 7 ,1 O!JO 8680 00 613 II n 05 11 05 0.05 169 17 725 00 

11189 000 8680 00 613 15 0 00 0 04 0 00 130 4? 725 00 
'l 1 1 ~~ 0')0 8680 00 613 2 I 0 OG 0 04 0 OG 130 67 725 00 

'l l 289 000 8680 00 613 1,1 0 ()0 -o 02 0 00 l'.JO 36 100 00 
'l 1299 000 8680 00 613 lq 0 (Hi -0 02 0 06 1:10 60 100 00 

11350 000 8680 00 6 14 41; 0 VO I 32 0 00 235 75 51 00 
'l 1350 000 8680 00 Ci I 4 50 0 t),l I 31 Q 0•l 235 85 51 00 

i 1.-1-30 000 8680 00 614 48 l1 00 0 02 0 00 235 83 BO 00 
·11430 000 86B0 00 S 14 !j] U ,..1,1 0 02 o o,i 235 92 80 00 

l 1,t83 000 8680 00 615 57 0 ( )() 1 09 0 00 275 01 53 00 
11 ,rn3 ooo 8680.00 615 60 () ()J 1 07 0 01 276 73 53 00 

11583 000 8680 00 615 6•1 0 00 0 07 0 00 219 28 100 00 
,11')8J 000 8680 00 615 66 0 02 0 07 0 02 220 94 100 00 

31333 000 8680 00 E, 15 93 0 00 0 29 0 00 375 52 1750 00 
'..11338 000 8680 00 615 95 0 02 0 28 0 02 22'3 74 1750 00 

'"3·133 000 8680 00 615 93 0 00 0 00 0 00 367 48 100 00 
11133000 8680 00 E, 15 95 n O'.! o no 0 0.2 2,12 76 100 00 

'n1JB ooo 8680 00 616 OJ 0 00 0 10 0 00 383 84 5 00 
l:~ l 3R 000 8680 00 G 16 O<:! 0 OG 0 14 0 OG ?.•12 76 5 00 
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' 
SECl<JO 0 CWSEL D 1 FW:;p 01rwsx DI F/01S 70PWID XLCH 

33538 000 8680 00 i:; 1 G O l <> GO 0 03 0 00 371 29 100 00 
33538 000 8680 00 616 l?. 0 OG 0.03 0 06 216 37 100 00 

34888 000 8680.00 616 22 0 00 0 15 0 00 28 f, 58 1350 00 
3tR88 1)()0 8680 00 616 ?l\ 0 f)G 0 15 0 OG 187 70 1350 00 

'1 7038 000 8680 00 6 16 5,l 0 !)0 0 32 0 00 144 63 2150 00 
l i038 0rJ0 8680 00 6 16 ~() CJ n7 0 33 0 07 144 95 2150 00 

:.noP.e ooo B6B0 00 616 •\'.3 c, 00 -o OG 0 00 157 83 50 00 
'l Jr 18(l 000 8680 00 616 51 0 iJT -o 06 0 07 170 15 50 00 

J7 12 1 ()(1() 8580 00 617 05 0 00 0 57 0 00 166 61 33 00 . 1712 1 (Y,)Q 8h80 00 617 f?. 0 0 l 0 SA 0 07 171 09 33 00 

372?1 ono 8680 00 6 17 25 0 00 0 20 0 00 H8 04 100 00 
:rn?t ()1)!) 868(\ 00 fi 1 7 3 I () ()' 0 19 0 07 H8 36 100 00 

J' 1 1 ? 1 () JO 8680 00 6 17 5,1 0 OD 0 30 0 00 1G7 71 1900 00 
:J<i I;' I <J'l() 8680 00 617 61 0 {")/'; 0 29 0 06 1-12 54 1900 00 

,111 ;, 1 nno 8680 00 617 89 0 0fJ 0 35 0 00 105 88 2000 00 
,111::? 1 ono 8680 00 617 9G 0 OG 0 35 Qt 06 106 08 2000 00 

•1?5.:~ 1 ovo 8680 00 G 18 ·11 0 00 0 57 0 00 1GO 43 1400 00 
.t:;i 1"\'.i 1 0()0 8G80 00 618 5? 0 013 0 57 0 06 160 77 1400 00 

,. 
~- t.f 1 )I 
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FLO• OWAY DATA, RED RUr..J ORA IN 1fJO-YEM~ 
PROFILE NO 2 

------- ,L• fl• WAY ------ - WATER SURFACE ELEVATION 
STATION WIDTH SECTION Ml/\fJ WITH WITHOUT DIFrERF.NCE 

t..PEA VE LDC [ rY rLOOOWAY FLOOOWAY 

165 000 596 J70G ,t -, sgg 7 599 7 o a 
1g,1 000 686 5145 3 ,I 602 0 602 0 o a 
59,1 000 694 /72!:i 2 J 602 0 602 0 o a 

1039 000 223 2931 5 ') 601 9 601 9 0 0 
110ll 000 174 2,.!5G 6 5 GO? 1 602 1 0 0 
1 1 ,J 'l 00() 175 255fl G 3 GO? 7 602 7 0 0 
1150 ()Q(J 186 303,1 5 3 60? 7 602 7 0 0 
111J() 000 174 2,12 !J G S 602 7 602 7 0 0 
12?:1 ODO 597. 54 17 3 () G03 5 603 5 0 0 
182J or)o 611 619A ) r; 603 8 603 8 0 0 
221~, 000 182 2Q51 S ,I G03 7 603 7 0 0 
318r) 000 205 J008 5 3 603 9 603 9 0 0 
572() 000 253 3028 ,t q G04 5 604 5 0 0 
747() 000 564 604J 2 S 605 0 605 0 0 0 
8270 000 536 52,17 2 R h05 1 605 1 0 0 
93.10 ('•10 555 5'l01 

) " Gf)5 1 605 1 0 0 
839,1 (1()() 731 5-15? 2 I 605 5 G05 5 0 0 
8,19°1 ('•)0 650 ':iGOfi J () 605 5 605 5 0 0 
959,l 000 708 'G 142 ? I 605 7 605 7 0 0 
9G5:1 000 872 G7 .t ! 2 r, 605 7 605 7 () 0 
9651! {H)() 1062 ,153r3 '.1 I f;Q5 7 605 6 () 1 
9676 ono 1063 ,l57:3 3 (i 6()5 7 605 6 0 1 
96 77 000 855 h76:l 2 ,) 1105 8 605 8 0 0 
9777 ( 11)() 731 649<1 2 G 605 8 605 8 0 0 

1159'3 ()1)0 505 3639 ,I G 605 9 605 9 0 0 
13196 C'rJO 295 1342 S 0 606 '1 606 4 0 0 
14796 O•>U 178 '!543 r, s 606 7 GOG 7 a o 
16096 0'.l0 243 F!BOO ~] 1 607 <1 607 --I 0 0 
1639'3 or;!) 209 :;✓i !Jr, S 7 607 ~ 607 --I 0 0 
1G•118 o,,o 275 '>G3G 5 ,1 r.07 7 607 7 0 0 
1671J8 ('UO 422 ,i,) 13 l 2 608 2 608 2 0 0 
1 7 1 GR ,::\f1() 490 ~i3 15 2 7 GOB J 608 3 0 0 
17258 (>('() 375 ,1 l 19 3 8 608 3 608 3 0 0 
17JGR L")O 423 '.l 7 fl G 1 9 GOA 5 608 4 0 
102,1.1 ( ,, )1) 507 I Jf;.\ 3 :i GIJB 7 608 6 () 

19 1 '" <' ),:i 301. 'lJ2'3, 4 3 GOA 7 608 6 0 
2021C! U l() 587 .[r-;9,1 .3 0 G09 1 609 0 0 
21119 L''.)O 474. J58'1 I 0 G09 1 609 0 0 
22069 000 200. 250:.i 5,7 G09 2 609 1 0 
22-.l 19 coo 515 5451 2, ,1 r.og 1 609 6 0 
233i9 C100 547 )£lt:i5, ,1 .j GOD 6 609 5 O· 
235G!1 000 542 :• 7GS 3 1 RD9 9 609 8 0 

,. . ~" \' 
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r LCJOL)WA '1 01\TA, RED RUN 0/~A J N (r)(_l Y[ I\R 
PROrILE f',j(l_ 2 

------- F LOCJDW/1 Y \;/A 1 ER SURFACE ELEVATION 
STATIOf,J WIDTH SECrION ME/1.!J WITH WITHOUT DIFfEREMCE 

AREA VEIOC'[T'f FLOODWAY FLOODWAY 

24369 ooo 295 ~16B ,I () C09 9 609 8 0 
25819 00() 515 1 €;9 1 5 I C10 610 0 0 
15919 0{'>() 46J 155'.l 5 G 610 I 610 0 0 
'.!G025 oon 463 181? ,, /l 610 8 610 7 0 
)G 1 ;)S 01 •() 490 17 1.1 5 I G10 9 610 8 0 I 
){";<l(JI) 00!) 173 18 ')') ,, ., 611 0 611 0 0 0 
'1 \1\0 (V)() 243 :1 131; 611 2 6 11 1 0 
'27') 1() 0 )() 149 mar, G 6 11 3 611 3 () () 

2~nu0 (.100 144 IA 1 :1 •I A r,11 3 611 3 () 0 
:.?,f:,()'31 000 137 1P, 3\1 I l G12 0 612 0 0 0 
78 331 000 321 2262 3 B 612 2 612 1 CJ 
28 13 l 0()0 311 1940 I. '"i 612 2 6 12 0 1 
28 11'19 ()'~0 311 :~ 1 1 ?. •I I 612 7 612 7 CJ 0 
285,~ :J 0':'0 305 196G ·1 612 7 612 7 0 0 
29 7•1':I ('00 287 )709 :, ,, G13 2 613 () 

30.t?.J C''!!J 169 '.'.~O'l :i 9 513 2 613 0 
3 11 C.J<J ('(.'() 13 1 ! 75 1 •I " 613 3 613 2 () 1 
11? 11 q ( '!)() 131 172'1 s 1) G13 2 613 () 1 
3 1 ,Jr,() ()1)() 23G 1862 ,I ,1 r; 1 4 5 614 5 0 0 
31,1 ,~( l (l< )(} 23G 1932 4 ~J 61 <-l 5 614 5 0 0 
31,Hl:1 ( l( J{J 277 219G 4 () G15 6 615 6 0 0 
3 11'il~ ,l l 1( )11 221 2141 4 1 615 6 615 6 0 0 
3313'1 ()( )r) 224 2•l86 3 5 615 9 615 9 0 0 
33 13 3 (lQ{) 243 ?,-18 I 3 5 615 9 615 9 () 0 
33,1 rn (.'()\) 243 251<1 3 r, 616 1 616 0 0 
335'3R (1<)0 216 ;~46•1 "J 5 616 2 616 0 
3<1 Bfl 1~ 0('0 188 ;, 16<) ' 0 616 3 616 2 0 
310:111 (lQQ 145 202G 4 l 616 6 616 5 0 
J1oqn 0()0 257 1693 G GIG 6 616 5 0 
37121 (100 207 1779 1 ~ h17 2 617 0 
372:1 1 noo 14 8 2092 ,1 617 3 617 2 0 
391:;::, 1 ono 143 192G •I 5 617 6 617 5 0 
4112 ! 0•')0 106 1S2G r, 618 0 617 9 0 
4252 1 o~n 161 ::'? 1 J 3 ,, 618 6 618 5 0 
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RED F\UN 

FLOODWAY 
FLOOD BOUNDARY AND 
FLOODWAY MAP 

CITY OF 

STERLING 
HEIGHTS. 
MICHIGAN 

PANEL 15 OF 20 

COMMUNITY-PANEL NUMBER 
260128 0015 

MAP REVISED: 
MAY 15, 1986 

Feder.a.I Eme~ncy Management Asency 
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SCHOENHERR 

jL MAP LEGEND /\ L D Revised Floodway \;'\ 
GJ Revised 100-Yaar Floodplain ~ 
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~ rfEi(sEo 
REFLECT 
DATED 

APPROXIMATE SCALE 

soE~:3:::::JH3::::::E==::o£:_ =======5a~o FE ET 

SEP 
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::;:::; 
IJ,.) 

f'LOODING SOURCE 

CROSS SECTION DISTANC:E' 

RED RUN DRAIN 

---- ·---------·----

Wl~>TH 
IFEH) 

FLOOOWAY 

SECTION 
AREA 

(SQ, FEET) 

BASE FLOOD WATER SURFACE ELEVATION 

MEAN I FIEGULATORY 
VELOCITY 

(FEET/SEC.) (FEET NGVO) 

WITHOUT 
FLOODWAY 
(FEET NGVO) 

WITH 
FLOODWAY 
(FEET NGVD) 

INCREASE 

(FEET) 

ti 103!~ 223' 2931 5 5 601.9 601.9' 601.9 0.0 
El 114:3 175' 2558 6 3 602 7 602.7' 602.7 0.0 
C 1223 344' 3955 4 1 603 5 603.5, 603.5 0.0 
D 3180 205 3019 5.3 604.0 604.0 604.0 0.0 
E 5720 2fi6 304 7 4.9 604.6 604.B 604.6 0.0 
F 8270 5~,2 5278 2 8 605.1 605. 1 605.1 0.0 
G 8394 7cl1 5471 2.7 605.6 605.6, 605.6 0.0 

AREA H 9594 709 6168 2.7 605.7 605.7 605.7 0.0 
71 04 4 4 1 

OF _, 11,5916 so9 37 30 4. 4 o.o 
REVJSION t: 14'.79:s 1~•8 2556 6.5 606:a 606:8 g:g 

M 16,0916 21i0 2830 5.0 607.5 607.5 0.0 
N 16,41:S 2BO 2662 5.4 607.8 607.8 0.0 
Cl 16, 7618 4,13 4439 3.2 608.2 608.2 0.0 
f' 17, 16:9 490 5342 2. 7 608.4 608.4 0.0 

,FEET ABOVE MOUTH 
'THIS WIDTH E)(TENDS BEYOND CORPORATE LIMITS 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

CITY OF STERLING HEIGHTS, Ml 
!MACOMB CO.JI 

'. " , ·\'"i< ' • +: ~iJ • 
[;t:'-rij~~r•~ 
~];;;;,, \y ~•:1i•, 
rt''?'\~~ (Ill" r P'$' ~.:;:, •• ~I t~ t,, "i, ;. 
l(. ~~• •---:- ~ •~ .. :, 
l;.1,.-;.g ,~·xi'•.!.' .! 

.. ··. ·: .. r r.:~:~ 
! - ,1 K~• r~,~·.n 

TO 
I ~rJf~i ,tt_;,, 

SEP 2 I 1994 
-- -----------·· 

Fl.OODWAY DATA 

RED RUN DRAIN 



ZONE C 

ZONE C 

FLOOD INSURANCE RATE MAP 

CITY OF 

STERLING 
HEIGHTS. 
MlCHlGAN 

PANEL 15 OF 20 

COMMUNITY-PANEL NUMBER 
260128 0015 F 

MAP REVISED: 
MAY 15, 1986 
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I -:,.I Revised 100-Year Aoodpl• in \,\, ,}_, Q,p1) \ /_\ y'?~~ = 0 Revised 500-Year Aoodpl• in , 
1 

'~ #~\ (\ . 
~~~~~~· ~JL/ ''\, \~; 

=~ r ~~~ ~ ~ 
I I\ \ 

=1 REVISED TO ~~ ' 
I ZONEC REflfCT Lo R vc 

nATED sc:P 21 ss4 ,~ ® go ~ 

APPROXIMATE SCALE 

so.EL3::::E-3E-3=:JE-330 ========:::'1830 FE ET 
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CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Richard Notte 
Mayor of the City of Sterling 

Heights 
40555 Utica Road 
P.O. Box 8009 

IN REPLY REFER TO: 
Case Number: 94-05-524P 

~ 1\l~?/11:;r,1 _ 
Community Kame: City of Stew,_~g, ,., '"' 0 ~·,~~,-" 

Heights. Macomb 1:ciuY.'ey,,.~,, . .s._.~,,. h/T' 

Community 
Map Panel 
Effective 

Michigan 
1
'" ' 

KUlllber: 260128 
K1.llllber: 260128 0015 
Date of 

Sterling Heights, Michigan 48311-8009 this Revision: 

102-D 

Dear Mayor Notte: 

The Flood Insurance Study (FIS), Flood Insurance Rate Map (FIRM) and the Flood 
Boundary and Floodway Map (FBFM) for the City of Sterling Heights have been 
revised by this Letter of Map Revision (LOMR) to reflect the channelization of 
Red Run Drain and the placement of fill just upstream of Schoenherr Road. The 
subject area is located in the vicinity of the proposed site of the Red Run 
Condominiums. This revision was initiated by a December 20, 1993, letter 
submitted to the Federal Emergency Management Agency (FEMA) by Mr. Thomas R. 
DeHondt, P.E., City of Sterling Heights Engineer. 

'The following technical data, prepared by Mr. Thomas Sovel, P.E., of Spalding, 
DeDecker & Associates, Inc., were submitted in support of this request: 

e a 3.5-inch diskette containing HEC-2 hydraulic backwater models of 
the 10-, 50-, 100-, and 500-year floods and floodway, dated 
July 5, 1994, duplicating the models used to prepare the May 15, 
1986, FIS for the City of Sterling Heights, and reflecting 
previously existing conditions and the new "as-built" conditions; 

• an "as-built• topographic map entitled Red Run Condominiums, dated 
December 12, 1992, and revised July 19, 1994, at a scale of 
1"-60', with a contour interval of l', delineating the revised 
100- and 500-year floodplains and floodway; 

o a portion of the May 15, 1986, City of Sterling Heights FIRM 
number 260128, panel 0015 F, annotated to show the revised 100-
and 500-year floodplains; 

o a portion of the May 15, 1986, City of Sterling Heights FBFM 
number 260128, panel 0015, annotated to show the revised 100- and 
500-year floodplains and floodway; 

o plots of cross sections 9777, 10123, 10623, and 10918, from the 
as-built conditions HEC-2 hydraulic backwater model; and 

o completed application/certification forms. 
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All data necessary to process this request were received by August 8, 1994. 
All fees necessary to process this LOMR (a total of $2,086.00) have been 
received. 

Based on our review of the submitted data, we are issuing this LOMR to reflect 
decreases in the 100-year floodplain and FEMA-designated floodway and 
increases in the 500-year floodplain along Red Run Drain. In addition, the 
100-year water-surface elevations both increase and decrease due to this 
revision. 

The sole increase in the 100-year water-surface elevation is 0.03 foot at a 
point approximately 350 feet upstream of Schoenherr Road, where only 
excavation in the FEMA-designated floodway has occurred. Despite the increase 
in the 100-year water-surface elevation, the energy grade line has remained 
unchanged. The increase in the 100-year water-surface elevation has been 
caused solely by a reduction in velocities due to the excavation in the 
channel, and is, therefore, acceptable to us in this instance. 

This LOMR revises the City of Sterling Heights FIS, FIRM number 260128, panel 
0015 F, and FBFM number 260128, panel 0015, all dated May 15, 1986. Revisions 
are shown on the enclosed annotated portions of FIRM panel 0015 F, FBFM panel 
0015, and FIS report Table 3, "Floodway Data.• The FIS flood profile for Red 
Run Drain has not been revised due to scale limitations. 

Due to present funding constraints, FEMA must limit the number of physical map 
revisions processed. Consequently, we will not republish the FIS, FIRM, and 
FBFM for the City of Sterling Heights to reflect the determination of this 
LOMR. However, when the FIS, FIRM panel 0015 F, and FBFM panel 0015 for your 
community warrant a physical revision and republication, the determination in 
this LOMR will be incorporated at that time. 

This LOMR will not be printed and distributed to primary users, such as local 
insurance agents and mortgage lenders. The community will serve as a 
repository for the new data. We encourage you to disseminate the information 
in this LOMR throughout the community, so that interested persons, such as 
property owners, insurance agents, and mortgage lenders, may benefit from it. 
For instance, publish an article in your community's local newspaper, 
describing the changes and the assistance your community will give in 
providing the data and interpreting the National Flood Insurance Program 
(NFIP) maps. 

To aid your community in maintaining all information to be used for floodplain 
management and insurance purposes, we have enclosed a document entitled "List 
of Current FIS Data,• which includes this letter. If any of the items listed 
in this document are not currently on file in your community's map repository, 
please contact our regional office at the number listed below for information 
on how to obtain those items. 

The floodway is provided to your community as a tool to regulate floodplain 
development. Therefore, the floodway modifications described in this letter, 
while acceptable to FEMA, must also be acceptable to your community and 
adopted by appropriate community action, as specified in Paragraph 60.3(d) of 
the NFIP regulations. 
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Although this request has met the criteria for removing an area from a Special 
Flood Hazard Area to reflect the effects of fill, we encourage you to require 
that the lowest adjacent grade and lowest floor (including basement) of any 
structure placed within the subject area be elevated to a level at or above 
the Base (100-year) Flood Elevation, 

NFIP regulations Subparagraph 60.3(b)(7) requires communities to "assure that 
the flood carrying capacity within the altered or relocated portion of any 
watercourse is maintained." This provision is incorporated into your 
community's existing floodplain management regulations; responsibility for 
maintenance of the modified channel rests with your community. FEMA may 
request that your community submit a description and schedule of channel 
maintenance activities. 

The map panels listed above and revised by this letter will be used for all 
flood insurance policies and renewals issued in your community. 

This determination has been made pursuant to Section 206 of the Flood Disaster 
Protection Act of 1973 (P.L. 93-234) and is in accordance with the National 
Flood Insurance Act of 1968, as amended (Title XIII of the Housing and Urban 
Development Act of 1968, P.L. 90-448), 42 U.S.C. 4001-4128, and 44 GFR Part 
65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as 
amended, communities participating in the NFIP are required to adopt and 
enforce floodplain management regulations that meet or exceed NFIP criteria. 
These criteria are the minimum requirements and do not supersede more strin
gent State or local requirements, including adoption of the effective FIS, 
FIRM, and FBFM, to which the regulations apply, and the modifications made by 
this LOMR. 

Should you have any questions regarding this matter, please do not hesitate to 
contact the Director, Mitigation Division of FEMA in Chicago, Illinois, at 
(312) 408-5552, or Philip Myers of our Headquarters staff in Washington, D.C., 
at (202) 646-2755, or by facsimile at (202) 646-4596. 

Enclosures 

cc: Mr. Thomas R. uettondt, P.E. 

Sincerely, 

Michael K. Buckley, P.E., Chief 
Hazard Identification Branch 
Mitigation Directorate 

Mr. Salvador Cottone, Red Run Development Corporation 
Mr. Thomas Sovel, P.E. 
State Coordinator 



LIST OF CURRENT FLOOD INSURANCE STUDY (FIS) DATA 

This list is provided to document all information currently effective for your 
community for insurance and floodplain management purposes. 

Date Prepared: 

Community: 

September 21, 1994 

Sterling Heights, Michigan 

Community Number: 260126 

CURRENT EFFECTIVE FIS DATE: Hay 15, 1966 

FLOOD INSURANCE RATE MAP (FIRM) 

Index Date: Hay 15, 1986 

Panel Numbers 
0005 F and 0015 F 
0010 E and 0020 E 

FLOOD BOUNDARY AND FLOODVAY MAP (FBFM) 

Index Date: 

Panel Numbers 
0005 and 0015 
0010 and 0020 

Hay 15, 1986 

LETTER(S) OF MAP REVISION 

Panel Number 
0015 F 

Effective Date 
Hay 15, 1986 
August 3, 1981 

Effective Date 
Hay 15, 1986 
August 3, 1981 

Effective Date 
September 21, 1994 

LETTER(S) OF MAP AMENDMENT AND MAP REVISION BASED ON FILL 

Panel Number 
0020 E 

BEST AVAIUBLE DATA LETTERS 

None 

Effective Date 
November 16, 1988 
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FLOODING SOURCE 

CROSS SECTION DISTANCE' 

RED RUN DRAIN 

WIDTH 
(FEET) 

FLOOOWAY 

SECTION 
AREA 

(SQ. FEET) 

BASE FLOOD WATER SURFACE ELEVATION 

MEAN I REGULA TORY 
VELOCITY 

(FEET/SEC.) !FEET NGVD) 

WITHOUT 
FLOODWAY 
(FEET NGVD) 

WITH 
FLOODWAY 
(FEET NGVD) 

INCREASE 

(FEET) 

A 1039 2931 5.5 601.9 601.9 601.9 0.0 
B 1143 2558 6.3 602.7 602.7 602.7 0.0 
C 1223 3955 4.1 603.5 603.5 603.5 0.0 
D 3180 3019 5.3 604.0 604.0 604.0 0.0 
E 5720 3047 4.9 604.6 604.6 604.6 0.0 
F 8270 5278 2.8 605.1 605.1 605.1 0.0 
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f\ 4 4. 
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I~. I ::,o ,£:;JQ ..,.., /0 4.::1 OUtJ.4 OU0.4 606.4 0.0 
REVISION L 14,796 178 2556 6.5 606.8 606.8 606.8 0.0 

M 16,096 250 2830 5.0 607.5 607.5 607.5 0.0 
N 16.418 280 2662 5.4 607.8 607.8 607.8 0.0 
0 16,768 423 4439 3.2 608.2 608.2 608.2 0.0 
P 17,168 490 5342 2.7 608.4 608.4 608.4 0.0 
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PROGRAM OAMBRK---VERSION-A-01/30/82 

ANALYSIS OF UNSTEADY FLOW 

DOWNSTREAM OF 

RED RUN DRAIN ATC 

ON 

LINTON RIVER 1981 

ANALYSIS BY 

FLOOO BRUCE MENEREY 
MICHIGAN DNR, WATER MGMNT DIV 
PO BOX 30028, LANSING MI 48909 

BASED ON PROCEDURE DEVELOPED BY 

DANNY L FREAD, PH D , RESEARCH HYDROLOGIST 
HYDROLOGIC RESEARCH LABORATORY 
W23, OFFICE OF HYDROLOGY 
NOAA, NATIONAL WEATHER SERVICE 
SILVER SPRING, MARYLAND 20910 
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•·**********••••*•*••·········· 
·~•********••·················· ... ... 
+•• SUMMARY OF INPUT DATA *** ... ... 
······················••*······ 
······················~········ 

INPUT CONTROL PARAMETERS FOR RED RUN • RAIN ATC 

PARAMETER VARI ABLE 

··················································· ..... . 
NUMBER OF DYNAMIC ROUTING REACHES KKN 

TYPE OF RESERVOIR ROUTING KUI 

MULTIPLE DAM INDICATOR MULDAM 

PRINTING INSTRUCTIONS FOR INPUT SUMMARY KOMP 

NO OF RESERVOIR INFLOW HYOROGRAPH POINTS ITEH 

INTERVAL OF CROSS-SECTION INFO PRINTED OUT WHEN JNK=9 NPRT 

FLOOD-PLAIN MODEL PARAMETER KFLP 

VALUE 

9 

0 

0 

3 

25 

0 

LANDSLIDE PARAMETER 

CONTOUR PLOTTING PARAMETER 

KSL 0 

!CONT 0 

DHF(INTERVAL BETWEEN INPUT HYDRDGRAPH ORDINATES) = 1 00 HRS 

TEH(TIME AT WHICH COMPUTATIONS TERMINATE) = 24 0000 HRS 

INFLOW HYDROGRAPH TD RED RUN DRAIN ATC 
••••••••••••••••••••••••••••••••••••••••••• 

c;,;.,1,,,, lj,)rio1 r~r 4 

300 00 
552 00 

1214.00 
2597 00 

333 00 
609 00 

1350 00 

365 00 
663 00 

1516 00 

lIME OF INFLOW HYOROGRAPH ORDINATES 

396 00 
717 00 

1641 00 

···················••t••··················· 

427.00 
771 00 

1817 00 

459 00 
881 00 

1925 00 

490 00 
992 00 

2208.00 

521 00 
1102 00 
2402 00 



0 0000 
8 0000 

16 0000 
24 0000 

1.0000 
9.0000 

17 0000 

2 0000 
10 0000 
18 .0000 

3 0000' 
11 0000 
19 0000 

' 4 0000 
12 0000 
20 0000 

5 0000 
13 0000 
21 0000 

' 6 0000 
14 0000 
22 0000 

1 'ooo'c 
15 000( 
23 000( 



(i · 

CROSS-SECTIONAL PARAMETERS FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

PARAMETER 
******•**********••••*•••****•••******************* 

NUMBER OF CROSS-SECTIONS 

MAXIMUM NUMBER OF TOP WIDTHS 

NUMBER OF CROSS-SECTIONAL HYDROGRAPHS TO PLOT 

TYPE OF OUTPUT OTHER THAN HYDROGRAPH PLOTS 

CROSS-SECTIONAL SMOOTHING PARAMETER 

DOWNSTREAM SUPERCRITICAL OR NOT 

NO OF LATERAL INFLOW HYOROGRAPHS 

NO, OF POINTS IN GATE CONTROL CURVE 

VARIABLE 
**"'··· 

NS 

NCS 

NTT 

0NK 

KSA 

KSUPC 

LO 

KCG 

CROSS-SECTIONAL VARIABLES FOR LINTON RIVER 19B1 
BELOW RED RUN DRAIN ATC 

PARAMETER UNITS VARIABLE 

•••••••••••••••••••••••••••••••••••••••••• ••••••• ·•"'*** 

LOCATION OF CROSS-SECTION Ml X1( I) 
ELEVATION (MSL) OF FLOODING AT CROSS-SECTION FT FSTG(I) 

ELEV CORRESPONDING TO EACH TOP WIDTH FT XE(K,I) 
TOP WIDTH CDRRESPONOING TD EACH ELEV FT XCIK, I) 

(ACTIVE FLOW PORTION) 
TOP WIDTH CORRESPONDING TO EACH ELEV FT XS(K,I) 

(OFF-CHANNEL PORTION) 

SURFACE AREA CORRESPONDING TO EACH ELEV ACRES DSA(K,I) 
(ACTIVE FLOW PORTION) 

SURFACE AREA CORRESPONDING TO EACH ELEV ACRES SSA(K,I) 
(OFF-CHANNEL PORTION) 

NUMBER OF CROSS-SECTION 
NUMBER OF ELEVATION LEVEL K 

VALUE .. "' .... 
12 

B 

0 

9 

0 -
0 

0 
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CROSS-SECTION NUMBER 
*••····••**************** 

X 1 ( I) = 0 000 FSTG(I) 599 00 X1L(I) = 0 000 X 1R(I) 0 000 

XE 585 0 588 0 592 0 596 0 600 0 602 0 604 0 605 0 

XC 10 0 67 0 75 0 75 0 75 0 75 0 75 0 75 0 

XCL 0 0 0 0 0 0 330 0 440 0 550 0 550 0 550 0 
XCR 0 0 0 0 0 0 10 0 300 0 800 0 800 0 800 0 
XS 0 0 0 0 0 0 0 0 400 0 500 0 500.0 500 0 

•CROSS-SECTION NUMBER 2 
************************* 

V t ( T \ 0 coo r:: eTr-1 T \ 599 M V • I / T \ = 0 A~II v • n/T\ 0 360 
I'\ • ' .l ' 

;J,£J I ~ I'-"\ J.. J vv I\IL\l} •oe I\ 11'< \ .I. J 

XE 584 0 587 0 591 0 595 0 559 0 601 0 603 0 605 0 

XC 24 0 55 0 66 0 68 0 68 0 68 0 68 0 68 ? 
X<:L 0 0 0 0 0.0 180 0 240 0 240 0 300 0 300 0 
XCR 0 0 0 D 0 0 470 0 480 0 480 0 500 0 500 0 
XS 0 0 0 0 0 0 0 0 200 0 450 0 500 0 500 0 

CROSS-SECTION NUMRER 3 
********************~**** 

X 1 ( I) 0 682 FSTG(I) 598 00 X1L(I) = 0 565 X1R(I) 0 519 

XE 583 5 587 0 591 0 595 0 599 0 601 0 603 0 605 0 

XC 8 0 57 0 BO 0 104 0 104 0 104 0 104 0 104 0 

XCL 0 0 0 0 0 0 440 0 1033 0 1230 0 1500 0 1500 0 
XCR 0 0 0 0 0 0 0 0 20 0 190 0 300 0 300 0 
XS 0 0 0 0 0 0 0 0 200 0 450 0 500 0 500 0 

v, 

CROSS-SECTION NUMBER 4 
••••••••••••••••••••••••• 

X1(1) = 0 696 FSTG(I) 597,00 X 1 L ( I ) 0 579 X1R(I) 0 533 
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U1 
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000 0 w 
000 0 0 
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U1 (X) 

000 <O ~ 

000 0 0 

U1 
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000 (X) 

000 0 0 
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U1 (X) <O 

000 (X) U1 

000 0 0 

(X) 0 U1 
oww "' "' 00"' (X) <O 

000 0 0 

"'" - "' OOa> (X) 0 
000 (X) 

000 0 0 

"' " w "' ow- a, 0 
000 a, w 
000 0 0 

'" " w "' ow- (X) 0 
000 a, "' 
000 0 0 



CROSS-SECTION NUMBER 5 
*··~···•****************• 

" ( I) = 0 919 FSTG( I) 599 00 X1L(I) 0 787 X1R(I) 0 741 

XE 582 2 586 0 590 0 594 0 598 0 600 0 602 0 604 0 

XC 45 0 66 0 72 0 83 0 88 0 88 0 88 0 88.0 

XCL 0 0 0 0 0 0 570 0 900 0 1300 0 1500 0 1700 0 
XCR 0 0 0 0 0 0 0 0 53 0 101 0 281 0 300 0 
XS 0 0 0 0 0 0 o.o 0 0 0 0 0 0 0 0 

cqosS-SECT!ON NUMBER 6 

···············~·······~· 
X 1 (I) = 1 389 FSTGII) 600 00 X1L(I) 1 461 X1R(I) 1 468 

XE 581 8 586 0 590 0 594 0 598 0 600 0 602 0 604 0 

XC 20 0 74 0 81 0 81 0 81 0 81 0 81 0 81 0 

XCL 0 0 0 0 94 0 465 0 470 0 494 0 560 0 600 0 
XCR 0 0 0 0 0 0 45 0 120 0 360 0 400 0 400 0 
XS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBER 7 

•t••····················· 
X 1( I) = 1 722 FSTG( I) 600.00 X1L(I) 1 555 X1R(I) 1 518 

XE 578 5 586 0 590 0 594 0 598 0 600 0 602 0 604 0 

XC 38 0 86 0 98 0 100 0 108 0 144 0 200 0 200 0 

XCL 0 0 0 0 0 0 0 0 0 0 0 0 325 0 325 0 
XCR 0 0 0 0 110 0 222 0 263 0 338 0 500 0 600 0 
XS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBER 8 

···················~····· 
x1(1) = 2.040 FSTG( I) 0 00 X 1 L (I) 2 863 X1R(I) 1 826 
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CROSS-SECTION NUMBER 9 ~ 
·········•*************** 

X 1 ( I) = 2 051 FSTG( I) 600 00 X1UI) = 1 874 X1R(I) 1 837 

XE 578 4 586 0 590 0 594 0 595 9 598 0 600 0 602 0 

XC 43 0 82 0 105 0 118 0 115 0 115 0 115 0 115 0 

XCL 0 0 0 0 0 0 0 0 0 0 0.0 0 0 1000 0 
XCR 0 0 0 0 0 0 0 0 0 0 0.0 1000 0 1000 0 
XS 0 0 0 0 100 0 850 0 920 0 1100 0 400 0 0 0 

CROSS-SECTION NUMBER 10 
**************•••t••t••·· 

X 1 ( I ) = 2 062 FSTG(I) 0 00 X1L(I) = 1 885 X 1 R ( I ) 1 848 

XE 578 5 586 0 590 0 594 0 596 0 598 0 600 0 602 0 

XC 25 0 85 0 95 0 100 0 110 0 116 0 121 0 121 0 

XCL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1000 0 
XCR 0 0 0 0 0 0 0 0 60 0 60 0 1000 0 1000 0 
XS 0 0 0 0 0 0 100 0 800 0 800 0 900 0 400 0 

CROSS-SECTION NUMBER 11 
************************* 

X 1 ( I ) = 2 727 FSTG( I) 599 00 X1L(I) = 2 283 X1R(I) 2 3S9 

XE S78 0 586 0 590 0 594 0 
;J~ 

596 0 598 0 600 0 602 0 

XC 8 0 65 0 78 0 80 0 80 0 80 0 80 0 80 0 
I 

XCL 0 0 0 0 i'1og 0 210 ') 2>0 0 400 0 600 0 600 0 
XCR 0 0 0 0 0 690 o, 700 0 760 0 820 0 a20 o...J 
XS 0 0 0 0 0 0 0 0 o·o 0 0 0 0 - -. 0 -0 

,. ' 

CROSS-SECTION NUMBER 12 

·····~··~················ 
X1(I) = 3 261 FSTG(I) 588 00 X1L(I) = 2 775 X1R(I) 2 851 



1, ,. 

c· 

590
1

0 
I 

XE 577 8 5es o 594 0 596 0 598 0 600 0 602 0 

XC 44 0 80 0 95 0 95 0 95 0 95 0 95 0 95 0 

XCL 0 0 0 0 200 0 600 0 800 0 910 0 990 0 990 0 
XCR 0 0 0 0 1GO 0 180 0 180 0 190 0 180 0 190 0 
XS 0 0 0 0 200 0 0 0 0 0 0 0 0 0 0 0 

HS( 1, B) IS GREATER THAN HS(1, 7). 
THIS ADVERSE SLOPE MAY CAUSE PROBLEMS LATER IN THE ROUTING COMPUTATIONS.PARTICULARLY IF THE BASE FLOW IS SMALL 

HS( 1, 10) IS GREATER THAN HS( 1. 9) 
THIS ADVERSE SLOPE MAY CAUSE PROBLEMS LATER IN THE ROUTING COMPUTATIONS.PARTICULARLY IF THE BASE FLOW IS SMALL 

'J -i;--
,, 



MANNING N ROUGHNESS COEFFICIENTS FOR THE GIVEN REACHES 
(MC(K,l),K=1,NCS) WHERE I = REACH NUMBER 

*••••*•*••••••***********i****~****T**••~••••*******•*** 

REACH 0 050 0 050 0 045 0 045 0 045 0 045 0 045 0 045 

REACH 0 095 0 095 0 095 0 095 0 095 0.095 0 095 0 095 

REACH 0 100 0 100 0. 100 0 100 0 100 0 100 0 100 0 100 

REACH 2 0 050 0 050 0 045 0 045 0 045 0 045 0 045 0 045 

REACH 2 0 095 0 095 0.095 0 095 0 095 0 095 0 095 0 095 

REACH 2 0 095 0 095 0 095 0 095 0 095 0 095 0 095 0 095 

REACH 3 0 050 0 050 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 3 0 100 0 100 0. 100 0 100 0 100 0 100 0 100 0 100 

REACH 3 0 100 0 100 0 100 0 100 0 100 0 100 0 100 0 100 

REACH 4 0 050 0 045 0 045 0 040 0 040 0 040 0 040 0 035 

REACH 4 0 100 0 100 0 100 0 100 0 100 0 090 0 070 0 050 

REACH 4 0 100 0 100 0 100 0 100 0 080 0 060 0 050 0 040 

REACH 5 0 045 0 045 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 5 0 150 0 150 0 150 0 150 0 120 0 100 0 100 0 080 



REACH 5 0 080 0 080 0 080 0 080 0 080 0.080 0 060 0 060 

REACH 6 0 045 0 045 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 6 0 080 0.080 0 080 0 080 0 080 0 080 0 060 0 060 

REACH 6 0 080 0 080 0 080 0 080 0 080 0 080 0 080 0 060 

REACH 7 0 045 0 045 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 7 0.080 0 080 0 070 0 070 0 065 0 060 0.060 0 060 

REACH 7 0 080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 8 0 045 0 045 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 8 0 080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 8 0 080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 9 0 045 0 045 0 040 0 040 0 040 0 040 0 040 0 040 

REACH 9 0 090 0 090 0 090 0 090 0 080 0 070 0 070 0 070 

REACH 9 0 090 0.090 0 090 0 090 0 080 0 070 0 070 0 070 

REACH 10 0 045 0 042 0 040 0 040 0 040 0 040 0.040 0 040 

REACH 10 . o too 0 080 0 050 0 045 0 030 0 030 0 030 0 030 

REACH 10 0 150 0 150 0 150 0 t20 0.110 o too 0 100 o too 

REACH 11 0 035 0 035 0.035 0 035 0 035 0 035 0 035 0 030 
,:,,. 

I 
I 

( 



REACH 11 0 OdO O 040 0 040 0 040 0 040 0 040 0 040 0 040 

RE~CH 11 0 050 0.050 0 050 0 050 0 050 0 050 0 050 0 050 



·~ 
' 

CROSS-SECTIONAL VARIABLES FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

PARAMETER UNITS VARIABLE 
*****************************************• ******* ****** 

MINIMUM COMPUTATIONAL DISTANCE USED Ml DX(I) 
BETWEEN CROSS-SECTIONS 

CONTRACTION - EXPANSION COEFFICIENTS 
BETWEEN CROSS-SECTIONS 

REACH NUMBER 
*****"'****"'"'** 

2 

3 

4 

5 

6 

7 

g 

9 

10 

11 

DX(!) 
*"'"' * * * ... "' 

0.600 

0.500 

0.500 

0 500 

0 250 

0 100 

0 300 

0 500 

0 500 

0 250 

0 250 

EC(!) 

EC(!) 
**"'***"'* 

0 000 

0 000 

0 000 

0.000 

0 000 

0 000 

0 000 

0 000 

0 000 

0 000 

0 000 



,, 
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20 
9821 
5970 
2080 

DOWNSTREAM FLOW PARAMETERS FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

PARAMETER UNITS VARIABLE VALUE 

MAX DISCHARGE AT DOWNSTREAM EXTREMITY CFS 

MAX LATERAL OUTFLOW PRODUCING LOSSES CFS/FT 

QMAXD 

QLL 

OTHM 

YDN 

SOM 

THETA 

EPS'f 

TFI 

KTIMST 

INITIAL SIZE OF TIME STEP HR 

INITIAL WATER SURFACE ELEVATION DOWNSTREAM FT 

SLOPE OF CHANNEL DOWNSTREAM OF DAM FT/MI 

THETA WEIGHTING FACTOR 

CONVERGENCE CRITERION FOR STAGE 

TIME AT WHICH DAM STARTS TD FAIL 

INDICATOR FOR CONSTANT TIME STEP 

~ATERAL INfLO\t REACH NUMBER 

LQX(I) 

4 

(QL(L, 1),L=l,ITEH) 
20 23 34 100 

!3042 15512 16020 14686 
4934 4227 3707 3310 

582. 
12588 
2969 

2349 
10322 
2659 

n 

HR 

5964 
7823 
2372. 

00 

0.000 

1 0000 

0 00 

2 00 

0 60 

0 000 

0 00 

0 
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SLOPE PROFILE ELEV 
MILES FEET MILE 

0 0 0 3 0 7 1 0 1 3 1.6 2 0 2 3 2 6 2 9 3 3 

585.00* I I I I I I I I 585 0 0 0 
I I I I I l I I l 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I 1 I I I I I I I 
I I I I I I I I I I 
I I I 1 I 1 l I I I 
I I I I I I l I l l 

584 001 l I l I I I I I l 584 0 0 5 
I I I I I I l I I I 
I I I I I I I I I I 
I I I I I I I I I I 

583 SOI I • I I I I I I I 583 5 0 7 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 

583 001 I r• I I I I I I I I 583.0 0 7 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I 
I I . I I I I I I I I 
I I I I I I I I I I 

582 201 I • I I I I I I I I 582 2 0 9 
I I I I I I I I I 
I I I I 1 I I I I 

581 SOI I I • I I I I I 581 B 1 4 
I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 

E I I I I I I I I I I I 
L I I I I I I I I I I I 
E I I I I I I I I I I I 
V F I I I I I I I I I I I 
A E I I I I I I I I I I I 
T E I I I I I I I I I I I 
I T I I I I I I I I I 
0 I I I I I I I I I I 
N I I I I I I I I I I 

I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I 1 
1 I I I I I I I I I 
I I I I I I I I I I 
I 1 I I 1 I I I I I 
I I I I I I I I I I 
I I I I I I I I 1 I I 
I I I I I I I I I I I 

578 SOI I I I I I • I .. I I I I 578 5 1 7 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 

578 001 I I I I I I I I • I I 578.0 2 7 

,,,.,, .. , ... '"·"' 



577 801 
0 0 

I 
0 3 

I 
0 7 1 0 1 3 1 6 

MILES 

I 
2 0 

I 
2 3 2 6 

I 
2 9 

* 577 8 
3.3 

3 3 



I CROSS-SECTION MILE BOTTOM REACH NO REACH SLOPE MESAGE 
NO ELEVATION LENGTH 

FEET MILES FT/MI 

1 0 000 585 00 
2 0 523 584 00 1 0.523 91 
3 0 682 583 so 2 0 159 3 14 
4 0 696 583.00 3 a 014 35 7 1 
5 a 919 582 20 4 0 223 3 59 
6 1 389 581 80 5 0 470 a 85 
7 722 578 so 6 0 333 9 91 
8 2 040 578 so 7 a 310 a oo 
9 2 051 578 40 8 a 011 9.09 

10 2 062 578 so 9 0 011 -9 09 
11 2 727 578 00 10 a 665 0 75 
12 3 261 577 80 11 0 534 0 37 

TOTAL NUMBER OF CROSS SECTIONS (ORJGINAL+INTERPOLATEO) (N) 16 MAXIMUM ALLOWABLE 200 

ST~RTING ELEVATIONS OF LEFT FLOODPLAIN 
592 591 591 591 590 586 586 586 
600 GOO GOO 600 590 590 586 586 

STARTING ELEVATIONS OF RIGHT FLOODPLAIN 
592 591 595 595 594 590 586 586 
586 594 598 594 586 586 586 586 



INITIAL CONDITIONS 

K X( I) YD( I) QDI ( I) FRO SOM 

16 3 3 261 583 48 320 00 0 08 0 375 
16 0 3 261 583 48 320 00 
15 1 2 994 583 61 320 00 0 12 
15 2 2 994 583 61 320 00 0 11 
14 1 2 727 583 91 320 00 0 19 
14 2 2 727 583 90 320 00 0 18 
14 3 2 727 583 90 320 00 0 18 
13 1 2 395 584 44 320 00 0 13 
13 2 2 395 584 42 320 00 0 12 
13 3 2 395 584 42 320 00 0 12 
12 1 2 062 584 73 320 00 0 09 
12 2 2 0'62 584 7'J 320 00 0 09 
12 3 2 062 584 7'J 320 00 0 09 
11 1 2 051 584 74 320 00 0 07 
1 1 2 2 051 584 74 320 00 0 07 
10 1 2 040 584 74 320 00 0 09 
10 2 2 040 584 74 320 00 0 09 

9 1 1.722 584 93 320 00 0 07 
'9 2 l 722 584 93 320 00 0 07 
9 3 1 722 584 93 320 00 0 07 
8 1 1 611 585 08 320.00 0 07 
8 2 1 611 584 99 320 00 0 10 
8 3 1 611 584 99 320 00 0 10 
7 l 1 500 585 43 320 00 0 09 
7 2 1 500 585 15 320 00 0 14 
7 3 1 500 585 14 320 00 0 15 
7 4 1 500 585 14 320 00 0 15 
6 1 1 389 585 76 320 00 0 13 
6 2 f 389 585 53 320 00 0 20 
6 3 1 389 585 53 320 00 0 22 
6 4 1 389 585 53 320 00 0 22 
5 1 0 919 586 71 320 00 0. 13 
5 2 0 919 586.71 320 00 0. 11 
5 3 0 919 586 7 l 320.00 0 11 
4 1 0 696 587 14 300 00 0 19 
4 2 0 696 587 14 300 00 0 19 
3 1 0 682 587 27 300 00 0.20 
3 2 0 682 587 20 300.00 0 27 
3 3 0 682 587 20 300 00 0 29 
3 4 0 682 587 20 300 00 0 29 
2 1 0 523 588 17 300 00 0 18 
2 2 0 523 588 17 300 00 0 16 
1 1 0.000 589.52 300 00 0 18 
1 2 0 000 589 54 300 00 0 14 

3 0 000 589 54 300 00 0 13 
I X(I) YD(!) YNORM(I) 
1 0 00 589 54 589 54 
2 0.52 588. 17 588. 17 
3 0 68 587 20 587 20 
4 0 70 587 14 587. 14 
5 0 92 586 71 586.71 
6 1. 39 585 53 585 53 
7 1 50 585 14 585 14 



E; 1 61 584 
9 1 72 584 

10 2 .04 584 
11 2 05 584 
12 2 06 584 
13 2 39 584 
14 2 73 583 
15 2 99 583 
16 3.26 583 

(QDI(I),1=1,N) 
**************** 

300.00 
320 00 

(YD( I), 1=1,N) 
*****"'*****~*** 

589 54 
584 93 

99 
93 
74 
74 
73 
42 
90 
61 
48 

300 00 
320 00 

588 17 
584 74 

584 99 
584 93 
584 74 
584.74 
584 73 
584 42 
583 90 
583 61 
583 48 

300 00 
320.00 

587 20 
584 74 

300 00 
320 00 

587 14 
584 73 

320 00 
320 00 

586 71 
584 42 

320 00 
320.00 

585 53 
583 90 

320 00 
320.00 

585 14 
583 61 

320 00 
320 00 

584 99 
583 48 



TIME PARAMETERS OF OUTFLOW HYDROGRAPH IMMEDIATELY DOWNSTREAM OF DAM 

PARAMETER UNITS VARIABLE VALUE •......•..•••...... ,.. .............. ,.. .......... ••••• *. • • *. *. . ..... ,.. * * *. * * 
TIME TO FAILURE HR TFH 24 000 

TIME TO START OF RISING LIMB OF HYDROGRAPH HR TFO 0 000 

TIME TO PEAK HR TP 24 000 

TIME STEP SIZE HR OTHI 1 000 

.......... ,.. ......... ,.. ............. ~··············· ... ··············································•***••···••*••··················· 
TT= 0 0000 0TH = 1 0000 I TERR = 0 
OU( 1) = 300 00 vu ( 1 ) = 589 54 QU(N) = 320 00 YU(N) = 583 48 FROM=O 00 IFR= 0 FRM=7 00 IFM= 0 

............................................................. ,.. .............................................................................. 
TT = 0 0000 0TH = 1 0000 !TERR = 0 
OU( 1) = 300 00 YU ( 1) = 589 54 QU(N) = 320 00 YU(N) = 583 48 FROM=O 13 IFR= 1 FRM= 

X( I) y. 00 QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 589 54 0 30 300 0 0 0 0 0 70 1 0 0 0 0 70 1 0 0 221 0 0 0 0 0 
0 52 588 17 0 30 300 0 0 0 0 0 58 2 0 0 0 0 58 2 0 0 185 0 0 0 0 0 
0 68 587 20 0 30 300 0 0 0 0 0 58. 2 0 0 0 0 58 2 0 0 125 4 0 0 0 0 
0 70 587 14 0 30 300 0 0 0 0 0 59 7 0 0 0 0 59 7 0 0 166 6 0 0 0 0 
0 92 586 71 0 32 320 0 0 0 0 0 67 1 0 0 0 0 67 1 0 0 257 9 0 0 0 0 
1 39 585 53 0 32 320 0 0 0 0 0 67 9 0.0 0 0 67 9 0 0 163 8 0.0 0 0 
1 50 585 14 0 32 320.0 0 0 0 0 69 6 0 0 0 0 69 6 0 0 212 4 0 0 0 0 
1 61 584 99 0 32 320 0 0 0 0 0 74 1 0.0 0 0 74 1 0 0 286 0 0 0 0 0 

72 ~84 93 0 32 320 0 0 0 0 0 79 1 0.0 0 0 79 1 0 0 376 4 0 0 O 0 
2 04 584 74 0 32 320 0 0 0 0 0 74 9 0 0 0 0 74 9 0 0 3 11 8 0 O 0 0 
2 05 584 74 0 32 320 0 0 0 0 0 75 5 0 0 0 0 75 5 0 0 375 7 0 0 0 O 
2 06 584 73 0 32 320 0 0 0 0 0 74 8 0 0 0 O 74,8 O 0 310 9 0 0 0 0 
2 39 584 42 0 32 320 0 0 0 0 0 63 1 O 0 0 0 63 1 0 0 245 7 0 0 O 0 
2 73 583 90 0.32 320 0 O 0 0 0 50 0 0 0 0 0 50 0 0.0 171 3 0 0 0 0 
2 99 583 61 0 32 320 0 O 0 0 0 58 8 0 0 0.0 58.8 0 0 242 1 0 0 0 0 
3 26 583 48 0 32 320 0 0 0 0 0 69 0 0 0 0.0 69 0 O 0 321 ,o 0 0 0 O ................................... ,.. ................................................ ,.. ................................................. 

TT = 0 0000 DTH = 1 0000 !TERR = 1 
QU( 1) = 300 00 YU( 1) = 589 56 QU(N) = 334 41 YU(N) = 583.23 FROM=O 00 !FR= 3 FRM=7 00 IFM= 0 

························ ... ··· ......................... ~ .. ,.. ..•....•••........•.........••........•..•....... ,.. ................................. 
TT . 0 0000 0TH = 1 0000 I TERR . 
OU ( 1) = 300 00 YU( 1) = 589 56 QU(N) = 334 4 1 YU(N) = 583 23 FRDM:O 13 IFR= 1 FRM= 

X( I) y 00 QQC OQL QQR B BL BR BT WAVEHT A AL AR 

0 00 589 56 0 30 300 0 o.o 0 0 70 1 0.0 0 0 70 1 0.0 222 1 0 0 0 0 
0 52 588 18 0 30 299 3 0.0 0 0 58 2 0 0 0 0 58 2 0 0 185 1 0 0 0 0 
0 68 587 22 0 30 299 1 0 0 0 0 58 2 0 0 0 0 58 2 0 0 126 2 0 0 0 0 
0 70 587 14 0 30 299 1 0 0 0 0 59 7 0 0 ,O 0 59 7 -o 0 166 4 0 0 0 0 

I 
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0 586 70 0 32 319.2 0 0 0 0 67 1 0 0 1 -o.o 0 .0 0 0 
1 39 585 53 0 32 319 0 0 0 0 0 68 0 0 0 0.0 68 0 0.0 164 2 0 0 0 0 
1 50 'i85 15 0 32 318 8 0 0 0 0 69 7 0 0 0 0 69 7 0 0 213 2 0 0 0 0 

61 585 00 0 32 318 6 0 0 0 0 74 2 0 0 0 0 74 2 0 0 287 0 0 0 0 0 
72 584 94 0 32 318 3 0 0 0 0 79,2 0 0 0 0 79 2 0 0 377 6 0 0 0 0 

2 04 584 76 0 32 317 2 0 0 0 0 75 1 0 0 0 0 75 1 0 0 313.3 0 0 0 0 
2 05 59q 76 0 32 317 2 0 0 0 0 75 6 0 0 0 0 75 6 0.0 377 3 0 0 0.0 
2 06 584 75 0- 32 317 1 0 0 0 0 75 0 0 0 0 0 75 0 0.0 312 4 0 0 0 0 
2 39 584 46 0 32 315 7 0 0 0 0 63 3 0 0 0 0 63 3 0 0 247 7 0 0 0 0 
2 73 583 74 0 32 318 1 0 0 0 0 48 9 0.0 0 0 48 9 -0 2 163 3 0 0 0 0 
2 99 583 40 0 32 324 8 0 0 0 0 57 6 0 0 0 0 57 6 -o 2 229 7 0 0 0 0 
3 26 583 23 0 33 334 4 0 0 0 0 61 9 0 0 0 0 67 9 -o 2 304.0 0 0 0 0 

t•+~*•*•*t*•****************************************************************************************************************** 
TT = 0 0000 0TH = 0000 ITERR 1 
OU( 1) = 300 00 YU ( 1 ) = 589 55 QU(N) = 343 32 YU(N) = 582 95 FRDM=O 00 !FR= 3 FRM=7 00 IFM= 0 

• t •• ****************************************************************~****************************************************~**** 
TT = 0 0000 0TH = 0000 ITERR 
QU( 1) = 300.00 YU( 1) 589 55 QU(NI = 343 32 YU(N) 582 95 FROM=O 13 IFR= FRM= 

X (I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 589.55 0 30 300 0 0 0 0 0 70 1 0 0 0 0 70 1 -0 0 221 6 0 0 0 0 
0 52 588 18 0 30 300 6 0 0 0 0 58 2 0 0 0 0 58 2 0 0 185 3 0 0 0 0 
0 68 587.21 0 30 300 7 0 0 0 0 58 2 0 0 0 0 58 2 -o 0 125 9 0 0 0 0 
0 70 587 15 0 30 300 8 0 0 0 0 59 7 0 0 0 0 59 7 0 0 166 8 0 0 0 0 
0 92 586 71 0 32 320 6 0 0 0 0 67 1 0 0 0 0 61 1 0 0 258 0 0 0 0.0 

39 585 52 0 32 321 0 0 0 0 67 8 0 0 0 0 67 8 ==o 0 163 0 0 0 0 
50 585 12 0 32 321 7 0 0 0 0 69 4 0 0 0 0 69 4 -o 0 2 11 0 0 0 0 0 

1 6 1 584 97 0 32 322 5 0 0 0.0 73 9 0 0 0 0 73 9 -o 0 284 1 0 0 0 0 
1 72 584 90 0 32 323 5 0 0 0 0 79 0 0 0 0 0 79 0 -o 374 2 0 0 0 0 
2 04 584 70 0 33 327 3 0 0 0 0 74 6 0 0 0 0 74 6 -o 308 9 0 0 0 0 
2 05 584 70 0 33 327 4 0 0 0 0 75 3 0 0 0 0 75 3 -0 1 372 8 0 0 0 0 
2 06 5e4 69 0 33 327 6 0 0 0 0 74 5 0 0 0 0 74 5 -o 1 307 9 0 0 0 0 
2 39 584 35 0 33 333 1 0 0 0 0 62 5 0 0 0 0 62 5 -o 1 240 8 0 0 0 0 
2 73 583 60 0 34 337 0 0 0 0 0 47 9 0 0 0 0 47 9 -o 1 156.6 0 0 0 0 
2 ~9 583 16 0 34 339 2 0 0 0 0 56 2 0 0 0 0 56 2 -o 216 3 0 0 0 0 
3 26 582 95 0 34 343 3 0 0 0 0 66 6 0 0 0 0 66 6 -o 2 285 1 0 0 0 0 

****************************************************************************************************************************** 
TT = 1 0000 0TH = 0000 !TERR 1 
OU( 1) = 333 00 YU ( 1) = 589.71 OU(N) = 347 04 YU(N) = 582 65 FRDM=0 00 I FR"' 3 FRM"'7 00 IFM= 0 

********~*Y*~**********Y***~****~*****~****~******************************~**************~******************************T***** 
TT = 1 0000 0TH = 0000 !TERR 
OU( 1) = 333 00 YU(1) 589 71 OU(N) = 347 04 YU(N) 582 65 FRDM=0 14 IFR= FRM= 

X ( I ) y 00 OOC OOL OOR B BL BR BT WAVEHT A AL AR 

0 00 589 71 0 33 333 0 0 0 0 0 70 4 0 0 0 0 70 4 0 1 233 0 0 0 0 0 
0 52 588 28 0 32 321 4 0 0 0 0 58 5 0 0 0 0 58 5 0. 1 19 1 4 0 0 0.0 
0 68 587 30 0 32 319 1 0 0 0 0 58 7 0 0 0 0 58 7 0 131 3 0 0 0 0 
0 70 587 23 0 32 319 0 0 0 0 0 60 1 0 0 0 0 60 1 0 17 1 9 0 0 0 0 
0 92 586 78 0 34 336 4 0 0 0 0 67 2 0 0 0 0 67 2 0 262 7 0 0 0 0 

.39 585 53 0 33 332 8 0 0 0 0 68 0 0 0 0 0 68 0 -o 0 164 2 o.o 0 0 
1 50 585 11 0 33 332 4 0 0 0 0 69 3 0 0 0 0 69 3 -0 0 210 2 0 0 0 u 
1 61 584 94 0.33 332.2 0 0 0 0 73 7 0 0 0 0 73 7 -o 1 282 3 0 0 0 0 
t. 72 584 87 0 33 332 0 0 O 0 0 78 8 0 0 0.0 78 8 -o 1 37 1 9 0 0 0 0 
2 04 584 66 0 33 331 6 0 0 0.0 74 3 0 0 0 0 74 3 -o 1 305 8 0 0 0 0 
2 05 584 66 0 33 331 6 0 0 0 0 75 1 0 0 0 0 75 1 -o 1 369.7 0 0 0 0 
2 06 584 65 0 33 331 6 0 0 0 0 74 2 0 0 0 0 74 2 -o 1 304 8 0 0 0 0 
2 39 584 30 0 33 330 4 0 0 0 0 62 1 0 0 0 0 62 1 -o 2 237 7 0 0 0 0 
2.73 583 42 0 33 332 5 0 0 0 0 46 6 0 0 0 0 46 6 -o 2 148 1 0 0 0 0 



2 99 582 91 0 34 338 5 0.0 0 0 54 7 0 0 0 0 54 7 -o 4 202 1 0 0 0 0 
3 26 582 65 0 35 347 0 0 0 0 0 65 3 0 0 0 0 65 3 -0 5 264 7 0 0 0 0 

*************************************************************••······························································· TT = 2 0000 0TH = 1 0000 !TERR= 1 
OU( 1) = 365 00 YU( 1) = 589.90 QU(N) = 354 56 YU(N) = 582 40 FRDM=O 00 IFR= 3 FRM=7 00 IFM= 0 

········································································································•t••·················· TT = 2 0000 DTH = 1 0000 !TERR 
OU( 1) = 365 00 YU( 1) = 589 90 QU(N) = 354,56 YU(N) = 582 40 FRDM=O 14 !FR= 1 FRM= 

X(I) y 00 QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 589 90 0 37 365 0 0 0 0 0 70 8 0 0 0 0 70 8 0 3 246 5 0 0 0,0 
0 52 588 47 0 36 357 0 0 0 0 0 59 0 0 0 0 0 59 0 0 3 202 3 0 0 0 0 
0 68 587 50 0 35 354 2 0 0 0 0 59 8 0 0 0 0 59 8 0 3 142 7 0 0 0 0 
0 70 587 43 0 35 354 0 0 0 0 0 61 1 0 0 0 0 61. 1 0 3 184 0 0 0 0 0 
0 92 586 96 0 37 372 0 0 0 0 0 67 4 0 0 0 0 67 4 0 3 275 0 0 0 0 0 

39 585.66 0 36 362 5 0 0 0 0 69 6 0 0 0 0 69 6 0 1 172 8 0 0 0 0 
50 585 21 0 36 360 6 V V 00 70 3 A A A A OA 0 A 1 217 2 0 0 0 0 V V V V ,v 0 V 

61 585 03 0 36 358 9 0 0 0 0 74,4 0 0 0 0 74 4 0.0 288 6 0 0 0 0 
72 584 95 0.36 357 3 0 0 0 0 79 3 0 0 0 0 79 3 -o 0 378 0 0 0 0 0 

2 04 584 72 0 35 353 6 0 0 0 0 74 7 0 0 0 0 74 7 -o 1 309 9 0 0 0 0 
2 05 584 71 0 35 353 5 0 0 0 0 75.4 0 0 0 0 75 4 -0 1 373 8 0 0 0 0 
2 06 584 70 0 35 353 4 0.0 0 0 74 6 0 0 0 0 74 6 -o 1 308 8 0 0 0 0 
2,39 584 31 0 35 352 3 0 0 0 0 62 2 0 0 0 0 62 2 -0 2 238 4 0 0 0 0 
2 73 583 36 0 35 351 8 0 0 0 0 46 2 0 0 0 0 46 2 -0 3 145 3 0 0 0 0 
2 99 582 73 0 35 351 9 0 0 0.0 53 7 0 0 0 0 53.7 -o 6 192 4 0 0 0 0 
3 26 582 40 0 35 354.6 0 0 0 0 64.2 0 0 0 0 64.2 -o 7 248 8 0 0 0 0 

•••••••••• T*********************Y******************************************Y*******•*****************************************Y 
TT = 3 0000 0TH = ; 0000 ITERR = ; 
QU(1) = 396 00 YU(1) = 590 08 QU(N) = 376 75 YU(N) = 582 27 FRDM=O 00 !FR= 3 FRM=7 00 IFM= 0 

**********••·······················••***************************************************************************************** 
TT = 3 0000 0TH = 1 0000 !TERR = 1 
QU( 1) = 396 00 YU( 1) = 590 08 QU(N) = 376 75 YU(N) = 582 27 FRDM=O. 14 IFR= 1 FRM= 

X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 590.08 0 40 396 0 0 0 0 0 71 2 0 0 0 0 71 2 0 5 258 9 0 0 0 0 
0 52 588 64 0 39 386 9 0 0 0 0 59 5 0 0 0 0 59 5 0 5 212 5 0 0 0 0 
0 68 587 7 2 0 38 384 2 0 0 0 0 6 1 . 1 0 0 0 0 61 1 0.5 156 0 0 0 0.0 
0 70 587,66 0 38 383 9 0 0 0 0 62.1 0 0 0 0 62 1 0 5 197 7 0 0 0 0 
0 92 587 18 0 41 411 4 0.0 0 0 67 8 0 0 0 0 67.8 0 5 290.0 0.0 0 0 
1 39 585 86 0 40 401 0 0 0 0 0 72 1 0 0 0 0 72 1 0 3 186 8 o.o 0 0 
1 50 585 40 0,40 398 5 0 0 0 0 72 1 0 0 0 0 72 1 0 2 230 7 0.0 0 0 
1 61 585 20 0 40 396 0 0 0 0 0 75 8 0 0 0 0 75 8 0 2 302 1 0 0 0 0 
1. 72 585 1 2 0 39 393 3 0 0 0 0 80 4 0 0 0 0 80 4 0 2 391 8 0 0 0,0 
2 04 584 87 0 39 385 9 0 0 0 0 76 0 0 0 0 0 76 0 0 1 321 6 0 0 0 0 
2 05 584 87 0 39 385 7 0 0 0 0 76 2 0 0 0 0 76 2 0 1 385,5 0 0 0 0 
2 06 584 85 0 39 385 4 0 0 0 O 75 8 0 0 0 0 75 8 0 1 320 3 0 0 0 0 
2 39 5B4 44 0 38 378 1 0 O 0 0 63 2 O 0 0 0 63 2 -0 0 246 7 0.0 0 0 
2 73 583 40 0 37 374 3 0 0 0.0 46 5 0 0 0 0 46 5 -0 3 147 0 0.0 0 0 
2 99 582 67 0 37 374 7 0 0 0 0 53 4 0 0 0 0 53 4 -o 6 189 2 0.0 0 0 
3 26 582 27 0,38 376 7 0 0 0 0 63 6 0,0 0 0 63.6 -0.8 240 3 0.0 0 0 

********************************Y********************************************************************************************* 
TT = 4 0000 0TH = 1 0000 !TERR= 2 
OU(1) = 427 00 YU(1) = 590 25 QU(N) = 415 68 YU(NI = 582 25 FROM=O 00 !FR= 3 FRM=7 00 IFM= 0 

' 
****************i***********************************************************************************************************•• 
TT = 4 0000 0TH = 1 0000 ITERR = 2 



QU(1)'= ' 427 00 YU( 1) 590 25 QU(N) = 415 YU(N) 
I 

68 582 25 FRDM=O 14 IFR= FRM= 

X( I) y QQ ooc QQl QQR B BL BR BT WAVEHT A AL AR 

0 00 590 25 0, 43 427 0 0 0 0 0 71 5 0 0 0 0 71 5 0 7 271 5 0 0 0 0 
0 52 588 86 0 42 416 5 0.0 0 0 60 1 0 0 0 0 60 1 0 7 225 8 0 0 0 0 
0 68 588 08 0 41 4 11 3 0 0 0.0 63 2 0 0 0 0 63 2 0 9 178 4 0.0 0 0 
0 70 588 03 0 41 410 7 0 0 0 0 63.9 0 0 0 0 63_9 0 9 221 5 0 0 0 0 
0 92 587 56 0 49 492 3 0 0 0 0 68 3 0 0 0 0 68 3 0 9 315 6 0 0 0 0 
1 39 586 19 0 47 470.2 0 0 0 0 74 3 4 4 0 0 78 7 0 7 211 3 0 4 0 (> 

1 50 585, 7-4 0,47 465 1 0 0 0 0 75,4 0 0 0 0 75 4 0 6 255 6 0 0 0 u 
1 61 585 53 0 46 460.0 0 0 0 0 78 3 0 0 0 0 78 3 0 5 327 1 0 0 0 0 
1 72 585 44 0 45 454 9 0 0 0 0 82 4 0 0 0 0 82 4 0 5 417 5 0 0 0 0 
2 04 585 16 0 44 441 2 0 0 0 0 78 3 0 0 0 0 78 3 0 4 343 9 0 0 0 0 
2 05 585 16 0 44 440 8 0 0 0 0 77 7 0 0 0 0 77 7 0 4 407 8 0 0 0 0 
2.06 585 14 0 44 440 4 0 0 0 0 78 1 0 0 0 0 78 1 0 4 342 4 0 0 0 0 
2 39 584 69 0.43 429 7 0 0 0 0 65 1 0 0 0 0 65 1 0, 2 262 8 0 0 0 0 
2 73 583 58 0 42 422 3 0 0 0 0 47 7 0 0 0 0 47 7 -0 1 155 5 0 0 0 0 
2 99 582 74 0 42 418 0 0 0 0 0 53 8 0 0 0 0 53 8 -0.6 193 0 0 0 0 
3 26 582 25 0 42 415 7 0 0 0 0 63 5 0 0 0 0 63 5 -o 9 239 4 0 0 0 0 

***••**************************************************************************************************************••···••t••· 
TT = 5 0000 DTH = 0000 !TERR 2 
OU( 1) = 459 00 YU( 1) = 590 61 QU(N) = 541 76 YU(N) = 582 70 FRDM=O 00 !FR= 14 FRM=7 00 !FM= 0 

*****************************************************************************i*********************************************** r 
TT = 5 0000 DTH = 0000 !TERR 2 
OU( 1) = 459 00 YU(1) 590 61 QU(N) = 54 1 76 YU(N) 582 70 FRDM=O 13 IFR= FRM= 

X(i) y QQ ooc QQL QOR 8 BL BR BT W'AVC..HI A AL AR 

0 00 S90 61 0 46 459 0 0 0 0 0 72 2 0 0 0 0 72 2 1 0 297 0,0 0 0 
0 52 589 70 0 42 417 0 0 0 0 0 62 4 0 0 0 0 62 4 1 5 276 9 0 0 0 0 
0 68 589 42 0 39 393 0 0 0 0 0 70 9 0 0 0,0 70 9 2 2 268 8 0 0 0 0 
o, 70 589 41 0 39 390 2 0 0 0 0 70 5 0 0 0 0 70 5 2 3 314.2 0 0 0 0 
0 92 588 91 0 88 880 4 0 0 0 0 70 4 0 0 0 0 70.4 2.2 409 3 0 0 0 0 
1 39 587 29 0 78 765 9 16 5 0 0 76 3 30 4 0 0 106 7 8 294 7 19 7 0 0 
1 so 586 85 0 76 754 5 2 8 2 2 79 8 13 3 7 8 100 9 7 342 4 5 6 3,3 

61 586 60 0 74 736 1 0 4 1 3 83 5 4 7 11 0 99 2 6 414 3 1 4 3 3 
72 586 47 0 72 716 2 0 0 0 3 87 4 0 0 13 0 100 4 5 505 9 0 0 3 1 

2 04 586 10 0 66 660 2 0 0 0 0 85 2 0 0 0 0 85 2 3 420 8 0 0 0.0 
2 05 586 09 0 66 658 5 0 0 0 0 82 5 0 0 0 0 84 9 3 482.8 0 0 0 0 
2 06 586 07 0 66 656 7 0 0 0 0 85.2 0 0 0 0 85 2 1 3 418 7 0 0 0 0 
2 39 585 53 0 61 609 6 0 0 0 0 71 4 0 0 0 0 71 4 1 1 320 0 0 0 0 0 
2 73 584.25 0 58 577 5 0 0 0 0 52 6 0 0 0 0 52 6 0 6 189 4 0 0 0 0 
2 99 583 28 0 56 559 5 0 0 0 0 56 9 0 0 0 0 56 9 -o 0 223 2 0 0 0 0 
3 26 582 70 0 54 541 8 0 0 0 0 65 5 0 0 0 0 65 5 -o 4 268 2 0 0 0 0 

·························•~***••····························~······························*********************************** 
TT = 6 cooo DTH-= 0000 !TERR 5 
OU( 1) = 490 00 YU ( 1) = 592 28 QU(N) = 1006 83 YU(N) = 584 37 FRDM=O 00 IFR= 14 FRM=7 00 !FM= 0 

•~+****~***************~***********************************~*******•**~******************************************************~ 
TT = 6 0000 DTH = 0000 ITERR 5 
OU( 1) = 490 00 YU( 1) 592 28 OU(N) = 1006 83 YU(N) 584 37 FRDM=O 09 IFR= fRM= 

X ( I ) y 00 OQC OQL QQR B Bl BR BT WAVEHT A Al AR 

0 00 592 28 0 49 489 8 0 2 0 0 75 0 23 0 7 98 8 2 7 420 5 3 2 0 1 
0 52 592 13 0 27 262 5 2 0 4 2 66 6 51 133 3 250 9 4 0 435 7 29 0 75 6 
0 68 592 13 0 1B 176 8 2 4 0 0 86 8 124 0 0 0 210 8 4 8 481 8 69 8 0 0 
0 70 592 13 0 17 169 4 2 1 0 0 80 8 126 9 0 0 207 7 5 0 521 6 71 5 0 0 
0 92 591 56 2 03 1998 0 30 3 0 0 76 3 222 4 0 0 298 7 4 9 602 6 173 6 0 0 
1 39 589.66 1 70 1464 1 231 0,0 80.4 86 0 0 0 166 4 4 479 9 157 4 0 0 



1 50 589 25 1 64 1465.4 95 8 76 9 85 0 51 0 29 8 165 8 4 1 540 8 82 9 48 5 
1.61 589 00 1 59 1453 7 31 5 101 1 89 8 23 5 55 1 168,4 4 0 622 8 35 4 82 7 
1 72 588 84 1 53 1486 3 0 0 46 5 94.5 0 0 78 2 172 8 3.9 721 8 0 0 111 3 
2 04 588 31 1 37 1368 5 0 0 0 0 90 B O O O O 90 8 3 5 615 7 0 0 0 0 
2 05 588.31 1 36 1363 5 0 0 0 0 95 3 0 0 0 0 153 0 3 5 679.6 0 0 0.0 
2 06 588 28 1 36 1358 6 0 0 0 0 90 7 0 0 0 0 90 7 3 5 612 7 0 0 0 0 
2 39 587 61 1.23 1226 5 0 0 6 9 79 6 0 0 40 3 119 9 3 1 479 1 0 0 32 4 
2 73 586 17 1 13 1130 3 0.0 0 0 65 G O O 8 5 74 1 2 5 303.2 0 O O 7 
2 99 585 07 1 07 1068 9 0.0 0 0 67 2 0 0 o.o 67 2 1 8 333 9 0.0 0 0 
3 26 584 37 1 01 1006 8 0 0 0 0 72 9 0 0 0 0 72 9 1 3 384 1 0 0 0.0 

···~~···············~········································································································· TT= 7 0000 DTH = 1 0000 !TERR= 4 
OU(1) = 521 00 YU(1) = 594 30 OU(N) = 1936 95 YU(N) = 586 72 FRDM=O 00 !FR= 14 FRM=7 00 !FM= 0 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TT = 7 0000 0TH = 1 0000 !TERR = 4 
QU( 1) = 521 .00 YU( 1) = 594 30 QU(N) = 1936 95 YU(N) = 586 72 FRDM=O 06 !FR= 1 FRM= 

Y(T\ v nn nnr, .nr,1 r,r,n r> ..,, nn n... ,., .. ,,.-,,-r • •• .... 
.. , .. , ' ...,..., ...,..., ... "1 .... L ............ D Cl.. or,; DI WAVC.nl A AL At< 

0 00 594 30 0 52 493 3 26 8 0 9 75 0 189 6 5 7 270 4 4 7 571 9 217 9 6 6 
0 52 594.31 -o 13 -106.1 -8 9 -18 5 67 7 148 9 388 8 605 4 6 1 581 7 246 4 643 4 
0 68 594 32 -0 38 -333 5 -46 6 0 0 99 9 364 7 0 0 464 6 7 1 686.0 604 7 0 0 
0 70 594.32 -0 40 -354 9 -45 2 0 0 86.3 373 1 0 0 459 4 7.2 704 5 618 8 0 0 
092 59387 380 34306 370.8 00 826 5519 00 6345 72 7864 10686 00 

39 592 06 3 01 2236 2 750 4 27 1 81 0 285 4 23 2 389 6 6 5 674 5 579 5 24 0 
50 591 86 2 94 2262 2 381 4 301 2 87 0 177 9 68.0 332 9 6 7 766 7 349 4 170 9 

161 591,70 289 22619 1459 4790 929 837 1113 2880 67 8705 1602 3032 
1 72 591 57 2 83 2538 5 0 0 295 0 98 8 0 0 154 1 252 9 6 6 987 9 0 0 427 9 
2 04 590 94 2 62 2616 4 0 0 0 0 96 2 0 0 0 0 119 6 6 2 862 2 0.0 0 0 
2 05 590 94 2 61 2608 4 0 0 0 0 108 1 0 0 0 0 384 6 6 2 949 3 0 0 0 0 
2 06 590 90 2 60 2600 5 0 0 0 0 96 1 0 0 0 0 118 6 6 1 858 2 0 0 0 0 
2. 39 590 05 2 43 2341 4 0 0 86 3 86 5 1 . 3 102 9 191 3 5 6 681 7 0 0 204 9 
2 73 588 54 2 21 2039 7 0 0 174 5 73 2 0 0 126 9 200.1 4 9 467 4 0 0 161 0 
2 99 587 48 2 06 2002 4 22 9 33 0 77 7 37 0 66 7 218 4 4 2 510 2 27 4 49 4 
326 58672 194 19278 56 36 827 359 287 183.1 36 5668 129 103 

NONCONVERGENCE OCCURRED AT CROSS-SECTION ND 6 7 8 9 10 11 12 13 14 15 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 16 

TT= 7 000 DTH= 0 500 !TERR= 9 

·••t••····~·······················································~··························································· TT = 7 5000 0TH = 0 5000 !TERR = 3 
QU(1) = 536 50 YU(1) = 595 11 QU(N) = 2476 60 YU(N) = 587.56 FROM=O 00 !FR= 14 FRM=7 00 !FM= 0 

········································································································*•···················· TT = 7 5000 DTH = 0. 5000 1 TERR = 3 
QU(1) = 536 50 YU(1) = 595 11 QU(N) = 2476 60 YU(N) = 587 56 FRDM=O 05 !FR= 1 FRM= 

X( I) Y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0. 00 595 11 0 54 485 1 49 7 1 6 75. 0 256 3 7 8 339, 1 5 5 632 5 398 3 12 1 
0 52 595 10 0 04 27 1 3.5 7 4 68 0 181 5 470 2 724 6 6 9 635 2 377 8 986 2 
0 68 595 09 -0 13 -106 2 -21 7 0 0 104 0 453 9 0 5 563 0 7 9 765 5 921 8 0 0 
070 59509 -014 -1189 -227 00 880 4635 07 5708 B.0 7722 9425 00 
0 92 594.69 4 35 3757 6 594 8 0 6 83,9 627 1 9 2 720 1 8 0 854 6 1554.0 3 2 
1 39 593 09 3.68 2439 4 1168 5 69.2 81 0 380 6 34 8 496 3 7 6 757 7 921 1 53 7 
1 50 592 92 3 60 2528 3 632.0 443 1 87 2 243 3 85 8 416 3 7 8 858 9 572 3 252.3 
1 61 592,78 3 55 2579 2 255 6 713 0 93 3 117 4 135 7 346 4 7 8 971 8 269 7 437 7 
1 72 592 68 3 50 3037 5 0 0 467 2 99 3 0 0 185 1 284 4 7 7 1097 6 0 0 615 6 
2 04 592 02 3 31 3305 6 0.0 0 0 97 5 0 0 0 0 148 1 7 3 967 2 0,0 0 0 
2 05 592 03 3 29 3292 6 0 0 0 0 111 6 0 0 0 0 592 8 7 3 1069. 2 0 0 0 0 

I I 1 
, 



. 2 06 591 98 3 28 3279 7 o' 6 0 0 97 5 0 'o 0 0 147 .0 7 2 963.0 0 0 0 0 
2 39 591 04 3 OB 2923 5 8 6 150 5 87 4 27 4 163.9 291 8 6 6 768 3 14 3 337 
2 73 589 47 2 86 2467 8 0 0 396 3 76.3 0 0 173 5 249 8 5 8 537 1 0 0 301 " 2 99 588 37 2 68 2480 2 82 3 118 5 80 8 59.3 106 7 306.0 5 1 580.6 70 2 126 4 
3 26 587 56 2 48 2400 4 46 5 29 7 85 9 78.0 62 4 304 3 4 4 637 8 60 9 48 7 

*****•**********************.***********~************************************************************************************* 
TT = 8 5000 DTH = 0000 !TERR 3 
OU( 1) = 580 50 YU( 1) = 596 91 QU(NI = 3817 95 YU(N) = 589 16 FROM=O 00 IFR= 14 FRM=? 00 !FM= 0 

*****************************************************************************************************************************i 
TT = 8 5000 DTH = 0000 !TERR 3 
,..., f I 4 \ = 580 50 "' ' { 4 '\ 596 91 QU(N) = 3817 95 .,, ' { ... \ 589 16 t"KUM"'U u3 l ,- K = ...... U\ I I 1 U \ I J TUI NJ rKM"" 

X ( I ) y QQ QQC QQL QQR B BL BR BT WAVE HT A AL AR 

0 00 596 91 0 58 456 5 120 6 3 4 75 0 355.0 76 0 597. 2 7 3 767 8 972 0 59 2 
0 52 596 92 -0 38 -207 6 -55 1 -118 5 68 0 208 B 474 8 847 6 8 7 759 0 733 1 1846 7 
0 6B 596 91 -o 75 -545 2 -204 -o 5 104 0 723 8 9 6 933 0 9 7 954 8 1993 8 9 2 
0 70 596 91 -0 79 -577 5 -213 4 -o 8 88 0 729 1 14 4 1214 5 9 B 932 5 2029 0 13 8 
0 92 596 59 6 58 4962 9 1598 9 20 1 86 2 783 8 34 3 904 4 9.9 1016 2 2894 5 44 5 
1 39 395 07 5 39 2727 1 2466 B 196 8 81 0 466 3 65 2 612 5 9 5 918 5 1806 5 149 2 

50 594 95 5 31 3007 5 1485 4 821 4 88 0 310 8 119 2 517 9 9 8 1036 4 1166 3 460 9 
1 6 1 594 85 5 25 3228 5 657 4 1368 7 94 8 155 4 174 1 424 2 9.8 1165 2 566 7 762 0 
1 72 594 76 5 2 1 4204 5 0 0 1003 6 101 5 0 0 229 8 331. 3 9 8 1305 9 0 0 1056 4 
2 04 594 00 4 95 4954 6 0 0 0 0 100 0 0 0 0 0 200 6 9 2 1162 6 0 0 0 0 
2 05 594 03 4 94 4937 6 0 0 0 0 117 9 0 0 0 0 969 2 9 3 1298 9 0 0 0 0 
2 06 593 95 4 92 4920 5 0 0 0 0 99 9 0 0 0 0 198 7 9 2 1157 6 0 0 0 0 
2 39 592 74 4 65 4106 2 124 0 424 0 88 9 71 8 267 5 462 4 8 3 917 4 98 2 702 6 
2 73 591 02 4 35 3352 0 19 9 973 9 78 5 53 8 325 5 457 9 7 4 658 2 27 6 669 3 
2 99 589 99 4 10 3307 3 324 9 46?.9 86 5 99 8 179 7 465 8 6 7 716 4 199 3 356 6 
3 26 589 16 3 82 3303 4 313 7 200 8 91 8 157 9 126 3 534 0 6 0 779 7 249 3 199 5 

*****••····················*•***********************************••*••···················································~····· TT = 9 5000 0TH = 0000 !TERR 3 
OU( 1) = 636 00 YU( 1) = 598 33 QU(N) = 5419 25 YU(N) = 590 42 FRDM=O 00 IFR= 14 FRM=7 00 IFM= 0 

·········~························································~·-···························~························t••·· TT = 9 5000 0TH = 0000 !TERR 3 
OU( 1) = 636 00 YU( 1 ) 598 33 QU(N) = 5419 25 YU(N) 590 42 FRDM=O 03 !FR= FRM= 

X\I) y QQ QQC QQL QQR B BL BR BT WAVE HT A AL AR 

0 00 J98 3:3 0 64 440 0 ii:iO 5 15 5 75 0 393 9 i78 6 880 j 8 8 873 9 150i 7 239 3 
0 52 598 32 -o 03 -14 3 -5 2 - 11 1 68 0 229 B 478. 3 942 1 10 1 854 2 1040 2 2514 1 
0 68 598 32 -o 25 -161 7 -86 7 -o 5 104 0 931 8 16 6 1218 2 11 1 1100 7 3155 2 27 5 
0 70 598 32 -o 28 -182 0 -98 8 -1 0 88 0 933 4 24 9 1709 7 1 1 2 1055 9 3194 3 41 3 
0 92 598 06 7 80 5228 7 2516 4 57 6 88 0 911 2 54 3 1053 5 1 1 4 1143 8 4130 5 109 0 
1 39 596 83 7 01 2854 6 3778 6 378 5 81 0 468 5 98 0 647 6 1 1 3 1060 5 2626 0 292 2 

50 596 73 6 96 3269 2453 6 1233 6 89 2 312 3 147 5 549 0 11 6 1194 2 1721 4 698 5 
61 596 65 6 91 3643 7 1167 0 2102 6 97 2 156 1 197 6 450 9 11 6 1338 1 847 1 1096 6 

1 72 596 58 6 88 5128 4 o.o 1752 4 105 2 0 0 248 4 353 6 11 6 1493 7 0 0 1490 9 
2 04 595 20 6 61 6598 2 0 0 9 0 106 0 0 0 36 1 663 8 10 4 1286 6 0 0 21 II 
2 05 S95 26 6 60 6595 3 0 0 0 0 116 0 0 0 0 0 1012 3 10 5 144 1 9 0 0 0 0 
2 06 095 13 6 58 6578 8 0 0 5 0 105 7 0 0 34 0 636 9 10 4 1279 2 0 0 19. 3 
2 39 594 01 6 30 5104 2 366 4 827 6 90 0 105 1 345 1 591 5 9 5 1031 2 210 8 1092 6 
2 73 592 26 5 98 4009 2 156 1 1815 6 79 118 6 476 7 674 3 8 6 755 4 133 9 1164 
2 99 591 27 5.70 4136 2 620 5 945 2 86 8 196 9 261 0 613 0 8 0 827 1 388 7 640 3 
3 26 590 42 5 42 4151 1 745 8 522 3 95 0 242 0 162. 1 678 7 3 898 3 492 7 387 6 

·························································································································*•*** TT = 10 5000 DTH = 0000 !TERR 2 
OU( 1) = 690 00 YU( 1) = 599 24 QU(N) = 7024 84 YU(N) = 591 34 FRDM=O 00 !FR= 14 FRM=7 00 IFM= 0 



•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TT = 10 5000 0TH • 1 0000 !TERR = 2 
OU( 1 l = 690 00 YU ( 1 ) " 599 24 QU(N) " 7024 84 YU(N) = 591 34 FRDM=O 02 !FR= 1 FRM= 

X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 599 24 0 69 439 8 220 6 29 6 75.0 419 0 244 6 1062 3 9 7 942 2 1872 1 432 
0 52 599 24' 0 14 59 1 25 6 53 5 68.0 240 0 480 0 1017 4 11 1 916 5 1256 4 2952 9 
0 68 599 24 -0.06 -36 3 -23 9 -0 1 104 0 1056,3 40 1 1429 8 12 0 1196 3 4072 6 47 1 
0 70 599 24 -0 09 -52 0 -36 3 -0 4 88 0 1050 4 50 1 2082 9 12 1 1136 8 4112 0 69 5 
0 92 598 99 9 09 5734 4 3260 5 94 1 88 0 1098 6 76 8 1263 4 12 3 1226 3 5072 2 170 5 

39 597 74 8 54 3174 6 4820.8 545 1 81 0 469 7 115 1 665 7 12 2 1134 1 3052 5 389 1 
50 597 64 8 52 3702 5 3218 9 1602 9 89 8 313 0 16 1 9 564 7 12 5 1275 1 2003 9 838 3 
61 597 54 8 51 4203 8 1573 0 2735 4 98 4 156 5 209 3 464 2 12 5 1425 5 986 9 1278 6 

1 72 597.47 8 50 6095 7 0 0 2407 8 106 9 0 0 257 5 364 5 12 5 1587 8 0 0 1715 5 
2 04 596.35 8 18 8112 7 0 0 65 7 111 1 0 0 60 0 971 1 11 6 1411 7 0 0 81 3 
2 05 596 42 8 16 8156 7 0 0 0 0 115 0 0 0 0 0 1079 7 11 7 1576 3 0 0 0 0 
2 06 596 28 8 14 8096 0 0 0 39 0 110 8 0 0 60 0 970 8 11 5 1403 1 0 0 76 6 
2 39 594 87 7 7 1 5743 9 673 8 1292 9 92 2 111 5 360 3 766 7 10 4 1110 1 304 5 1397 8 
2 73 593 14 7 46 4433 7 359 9 2664 5 79 6 164 8 584 6 829 1 9 5 825 4 258 8 1631 9 
2 99 592 20 7 24 4743 5 1037 4 1457 2 87 0 267 6 320 1 719.8 8 9 907 7 604 0 909 6 
3 26 591 34 7 02 4889 1 1241 3 894 4 95 0 333 5 166 7 728 4 8 2 985 2 756 1 538 1 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TT = 11 5000 DTH = 1 0000 !TERR= 2 
QU( 1) " 744 00 YU( 1 ) " 599 61 QU(N) = 8236 34 YU(N) = 591 91 FRDM=O 00 IFR= 14 FRM=7 00 IFM= 0 

·······••*••·················································································································· TT " 11 5000 0TH = 1 OOOQ !TERR = 2 
QU( 1) " 744 00 YU( 1) = 599 61 QU(N) = 8236 34 YU(N) = 591 91 FRDM=O 02 IFR: 1 FRM= 

X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 599 61 0 74 458 9 246 8 38 3 75 0 429 2 271 6 1136 6 10 0 970 1 2029 7 528 0 
0 52 599 59 0 68 279 7 129 7 266 2 68 0 240 0 480 0 1062. 3 11 4 940.9 1342 7 3125 4 
0 68 599 59 0 66 386 2 274 0 1 6 104 0 1091 1 70 2 1539 1 12 4 1233 1 4452 8 66 6 
0 70 599 59 0 66 369 4 285 7 3 4 88 0 1076 3 80 1 2280 4 12 4 1167 9 4488 0 92 5 
0 92 599.37 9 09 5547 0 3434 1 106 4 88 0 1173 3 85 8 1347 1 12 7 1259 2 5496 7 200 8 
1 39 598 26 8.91 3191 7 5161 2 558 4 81 0 473 1 150 8 704 9 12 7 1176 2 3296 9 454 7 
1 50 598 16 8 89 3725 9 3496 4 1669.3 91 0 314 6 182 7 588 3 13,0 1322 3 2168 5 926 5 
1 61 598 07 8 88 4235 2 172 1 1 2919.8 99 9 157 0 220 0 476 9 13 1 1478 0 1070 0 1391 8 
1 72 598 01 8 86 6198 2 0 0 2665 8 108 1 0 0 263 3 371 4 13 1 1645 8 o.o 1855 9 
2 04 596 96 8 78 8653 0 0 0 124 0 112 9 0 0 60 0 972 9 12 2 1479 4 0 0 117 6 
2 05 597 02 8 77 8774 7 0 0 0 0 115 0 0 0 0 0 1131 3 12 3 1645 6 0 0 0 0 
2 06 596 87 8 77 8696 4 0 0 76 0 112 6 0 0 60 0 972 6 12 1 1469 5 0 0 112 3 
2 39 595 38 8 66 6101. 7 963 2 1599 5 93 4 115 3 369 1 868 9 10 9 1156 9 36 1 8 1581 8 
2 73 593 69 8 51 4679 6 536.2 3293 4 79 8 193 6 651 6 925 0 10 0 869 0 356 8 1969 8 
2 99 592 78 8 37 5122 4 1392 0 1852 6 87 2 311.7 357 0 786 4 9 5 958 0 77 1 4 1105 3 
3 26 591 .91 8 24 5382 3 1683 3 1170 8 95 0 390 7 169 5 759 9 8 8 1039 6 963 2 634 2 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TT = 12 5000 0TH = 1 0000 !TERR= 2 
QU(1) = 826 00 YU ( 1 ) " 599 57 QU(N) = 8723 02 YU(N) = 592 11 FRDM=O 00 !FR• 12 FRM•7 00 !FM= 0 

····································································~························································· TT " 12 5000 DTH • 1 0000 !TERR = 2 
QU( 1) " 826.00 YU( 1) = 599 57 QU(N) " 8723 02 YU(N) = 592. 11 FRDM=O 03 !FR• 1 FRM= 

X ( I ) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 599 57 0 83 511 2 273 1 41 8 75 0 428 2 268 8 1129 0 10.0 967 2 2013 2 517 6 
0 52 599 55 0 92 382 2 175.9 361 7 68.0 240 0 480 0 1057 2 11. 4 938 2 1332 9 3105 8 
0 68 599 55 0.95 554'. 3 

I 

389 8 2.2 104 0 1087 1 66 6 1526 3 12 3 122B 8 4407.7 63 8 



' ' ' ' • 0 70' 599 55 0 95' 536 3 410 1 4 8 88 0 1073 3 76 6 2257 3 12 4 1164 31 4443 5 89 2 
0 92 599 34 8 58 5240 6 3236 9 99 4 88 0 1168 0 85 2 1341 2 12 6 1256 8 5465 8 198 6 
1 39 598 30 8 70 3105 7 5048 2 541 3 81 0 473 7 156 6 7 11 3 12 8 1180 1 3319 ,9 462 2 

50 538 22 8 71 3639 0 3442 6 1624 2 91 3 315 1 187 6 593 9 13 1327 1 2185 0 936 3 
61 598 13 8 71 4146 7 1703 4 2864 5 100 5 157 2 223 7 481 4 13 1483 6 1078 8 1404 1 
72 598 06 8.72 6079 0 0 0 2642 9 109 2 0 0 265 4 374 5 13 1651 9 0 0 1870, 9 

2 04 597 04 8 74 8609 7 0 0 131 3 1 13 1 0 0 60 0 973 1 12 3 1488,6 0 0 122 4 
2 05 597 10 8 74 8740 3 0 0 0 0 115 0 0 0 0 0 1138 12 3 1654 7 0 0 0 0 
2 06 596 95 a 74 8658 5 0.0 8 l 0 i i 2 9 0 0 60 0 972 9 12 2 1478 9 0 0 11 7 3 
2 39 595 49 8 74 6070 3 1025 8 1644 6 93 7 116 2 371 1 891 8 11 0 1167 5 374 8 1623 6 
2 73 593 87 8 75 4688 7 593.8 3465.6 79 9 203 0 673 6 956 5 10 2 883 3 392 3 2088 7 
2.99 =j92 98 8 74 '5218 5 152'5 8 1993 4 87 2 327.4 370 1 810 2 9 7 976 0 837 3 1180 3 
3 26 592 11 8 72 5571 5 1871 9 1279 7 95 0 411 3 170 6 771 2 9 0 1059 1 1045 7 669 2 

****T******Y***********************************************************************************T****************************** 
TT = 13 5000 0TH = 0000 !TERR 3 
OU( 1) = 936 50 YU( 1) = 599 25 QU(N) = 8533 66 YU(N) = 592.03 FROM=0.00 !FR= 12 FRM=7 00 IFM= 0 

*********************************************************T********~*********************************~***************~********* 
TT = 13 5000 0TH = 0000 !TERR 3 
OU( 1) = 936 50 YU ( 1) 599 25 QU(N) = 8533 66 YU(N) 592 03 FRDM=0.03 I FR= FRM= 

X ( I ) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 599 25 0 94 596 0 300 0 40 5 75 0 419 5 245 9 1065 8 9 7 943 6 1879 5 436 4 
0 52 599 22 1 26 539 6 233 4 487 1 68 0 240 0 480 0 1015 5 11 0 915 5 1252 8 2945.6 
0 68 599 20 1 38 834 4 544 2 2 9 104 0 1053 0 37 3 1419 7 12 0 1192 9 4037 9 45 8 

I 0 70 ~99 20 1 40 824 2 569 2 6 4 88 .0 1047 8 47 1 2063 7 12 1 1133 8 4075 9 67 8 
0 92 598 99 7 74 4865 2 2797 4 79 B 88 0 1098 1 76 8 1262 9 12 3 1226 1 5069 5 170.3 
1 39 598 01 8 09 2935 3 4617 3 538 7 81 0 470 1 120 7 671 7 12 5 1155 9 3178 6 420 7 
1 50 597 93 8 10 3438 2 3113 4 1550 3 90 0 313 3 166 5 569 7 12 8 1300 9 2094 0 885 5 
1 61 597 85 8 11 3922 2 1537 1 2649 5 98 8 156 6 213 3 46B 7 12 8 1455 7 1034 7 1343 2 
1 72 597 79 8 11 5727 7 0 0 2385 5 107 6 0 0 260 8 368 4 12 8 1622 2 0 0 1798 6 
2 04 S96 83 8 22 8112 2 0 0 105 1 1 1 2 5 0 0 60 0 972 5 12 1 1465 4 0 0 110 1 
2 05 596 B9 8 22 8223 7 0 0 o.o 115 0 0 0 0 0 11 19 9 12 1 1630 3 0 0 0 0 
2 06 596 75 8 23 8165 5 0 0 64 6 1 12 3 0 0 60 0 972 3 12 0 1456 2 0 0 105 2 
2 39 595 36 8 35 5886 4 927 9 1538 0 93 4 115 2 368 8 865 1 10 9 1155 1 359 6 1574 8 
2 73 593 77 B 42 4578 4 549 2 3294 6 79 9 197 8 661 5 939 2 10 1 875 4 372 6 2022 9 
2 99 592 89 8 48 5118 7 145 1 ,2 1910 B 87 2 320 7 364 5 BOO 9 6 968 4 80B 9 1148 1 
3 26 o"' 03 a oa ;:,;:,u..: 5 I / :::, ;J 0 1..:Jti 2 ~O V sv, 7 "v 1 ,oo 5 8 9 IV..J I V !VI I ,V 654 7 

***********************************************t****************************¥***************t*****************************t*** 
TT = 14 5000 0TH = 0000 !TERR 2 
QU( 1) = 1047 00 YU( 1) = 598 70 QU(N) = 7929 18 YU(N) = 591 75 FRDM=O 00 !FR= 15 FRM=7 00 !FM= 0 

*********•*************t****************************************************************************************************** 
TT = 14 5000 0TH = 0000 !TERR 2 
QU(1) = 1047 00 YU( 1) 598 70 QU(N) = 7929 18 YU(N) 591 75 FRDM=O 04 I FR= FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 598 70 05 700 0 314 0 33 0 75 0 404 4 206 0 955 8 9 1 902 3 1652 8 312 1 
0 52 598 65 46 657 6 256 2 543 2 68 0 234 8 479 964. 5 10 5 876 8 1117 3 2673 0 
0 68 598 62 60 1011 5 580,8 3 5 104 0 977 0 18 1280 3 11 4 1132 5 3446 5 32 8 
0 70 598 62 62 1016 593 4 6 7 88 0 977 7 27 2 •o •c 9 .. C 41"\0 .... 6 3484 3 49 10 ro '' - IV<>£ 

0 92 598 41 6 69 4379 5 2250 6 55 9 88 0 981 4 62 8 1132 11 7 1174 7 4462 7 129 6 
1 39 597 47 7 13 2716 9 3977 0 434,5 81 0 469 3 110 1 660 5 11 9 1112 8 2929, f 359 5 
1 50 597 40 7 15 3169 3 2657 9 1324 9 89 6 312 8 158 1 560 5 12 2 1253 6 1928 9 800 0 
1 61 537 32 7 17 3595 6 1299 5 2276 0 98 1 156 4 206 5 461 0 12.3 1404 3 953 0 1233 6 
1 72 597 27 7 19 5190 8 0 0 1995.0 106 5 0 0 255 5 362 .0 12 3 1566 5 0 0 16-6-4 4 
2 04 596 38 7 36 7300 1 0 0 60 8 1 11 1 0 0 60 0 971 1 1 1 6 1414 4 0 0 82 8 
2 05 596 43 7 37 7369 4 0 0 0 0 115 0 0 0 0 0 1080 2 11 7 1577 0 o.o 0 0 
2 06 596 31 7 38 7341 1 0 0 36 7 110 9 0 0 60 0 970 9 1 1 5 1406 3 0 0 78 3 
2.39 595 04 7 57 5531 2 727 1 1315 2 92 6 112 8 363 799 9 10 6 1125 2 322 9 1457 .o 



2 73 593 48 7 72 4370 2 443 6 2904.1 79 7 182 8 626 6 889 2 9 8 852 7 318 4 1839 5 
2 99 592 62 7 83 4885.5 1252 5 1691 6 87 2 299 5 346 8 768 0 9 3 944 1 722 6 1049 2 
3 26 591. 75 7.93 5270 4 1560 7 1098 1 95 0 375 4 168.8 751 5 8 6 1025 0 904 5 608 3 

*********••·••*******************************************************************~******************************************** 
TT = 15 5000 DTH = 1 0000 !TERR = 2 
QU ( 1) = 1158 00 YU(1) = 598 04 QU(N) = 7074 99 YU(N) = 591 34 FRDM=O 00 !FR= 15 FRM=7 00 IFM= 0 

****************************************************************************************************************************** 
TT = 15 5000 DTH = 1 0000 !TERR= 2 
QU ( 1) = 1158 00 YU ( 1 ) = 598 04 QU(N) = 7074 99 YU(N) = 591 34 FRDM=O 05 !FR= 1 FRM= 

X (I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 598 04 1 16 821 8 313 6 22 6 75 0 386 2 158 2 823 9 8 5 852 8 1392 1 192 0 
0 52 597 96 1 58 765 9 261 1 557 6 68 0 224 4 477 4 917 7 9 8 829 7 958 1 2341 3 
0 68 597 90 1 74 1172 2 570 0 2 5 104 0 870 2 14 5 1133 9 10.7 1057 6 2781 3 21 1 
0 70 597 90 1 77 1184 0 578 4 4.5 88 0 872 5 21 7 1561 9 10 8 1019 1 2816 6 31 5 
0 92 597 68 5 63 3875 7 1724, 3 34 8 87 6 873 7 48 8 1010 1 11 0 1110 9 3797 4 89 8 
1 39 596 80 6 11 2493.5 3266 0 328 0 81 0 466,5 97 5 647 0 11 3 1058 3 2613 7 289 7 
1 50 596 73 6 13 2882 7 2161 4 1086 8 89 2 312 3 147 4 548 9 11 6 1193 7 1719 7 697 7 
1 61 596 66 6 15 3237 2 1039 5 1871 6 97 2 156 1 197 8 451 1 11 6 1339.4 849 2 1099 3 

72 596 61 6 16 4579 1 0 0 1581 9 105 2 0 0 248 7 353 9 11 7 1496 5 0 0 1497 6 
2 04 595 74 6 37 6349 1 0 0 22 3 108 7 0 0 52 1 869 1 11 0 1343 8 0 0 45 3 
2.05 595 78 6 38 6383 1 0 0 0 0 115 2 0 0 0 0 1030 7 11 0 1502 2 0 0 0 0 
2 06 595 67 6 39 6381 . 3 0 0 13. 3 108 4 0 0 50.2 844 1 10 9 1336.8 0 0 42 0 
2 39 594 57 6 64 5088 4 513 6 1036 3 91 4 109 3 355 0 705 2 10 1 1082 2 2709 1289 1 
2 73 593 06 6 BO 4092 8 313 3 2398 1 79 5 160 5 574 4 814 4 9 4 818 7 245 2 1583 4 
2 99 592 19 6 94 4553 0 994 0 1396 8 87 0 267 3 319 8 719 3 8 9 907 3 602 8 908 2 
3 26 591 34 7 07 4922 8 1250.9 901 2 95 0 333 7 166 7 728 6 8.2 985 5 756 9 538 S 

NONCONVERGENCE OCCURRED AT CROSS-SECTION ND 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 

TT= 15 500 OTH= 0 500 !TERR= 9 

························································~····································································· TT = 16 0000 DTH = 0 5000 !TERR = 2 
QU ( 1 ) = 1214 00 YU( 1) = 597 74 QU(N) = 6602 98 YU(N) = 591 10 FROM=O 00 IFR= 14 FRM=7 00 IFM:::: 0 

························································~···~··~···················*••········································ TT = 16.0000 0TH = 0 5000 !TERR = 2 
QU( 1) a 1214 00 YU( 1) = 597 74 QU(N) = 6602 98 YU(N) = 591 10 FRDM=O 06 IFR= 1 FRM= 

XII) y 00 ooc QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 597 74 1 21 885 7 310 2 18 0 75 0 377 8 136 1 762 8 8 2 829 9 1275 4 147 0 
0 52 597 64 1 53 764 1 243 2 520 9 68 0 219 7 476 6 896 5 9 5 808 3 888 4 2191 5 
0 68 597 58 1 63 1126 1 505 8 1 9 104 0 823 2 12 9 1069 4 10 4 1024 6 2512.5 16 7 
0 70 597,58 1 65 1134 8 509,2 3 3 ea o 826 2 19 4 1449 9 10 4 991 2 2547 2 25 0 
0 92 597 36 5 32 3758 8 1536 2 27 5 87 2 847 1 44 5 978 9 10 7 1082 8 3520 3 74 8 
1 39 596 48 5 67 2396.7 2986 5 285 5 81 0 468 1 91 6 640 7 11 0 1032 7 2465 2 259 7 
1 50 596 41 5 69 2756 5 1947 1 986 8 88 9 312 0 142 4 543 4 11 3 1165 6 162 1 . 1 652 0 
1 61 596 35 5 71 3079. 3 928 4 1699 5 96 8 156.0 193 7 446 5 11 3 1308 9 BOO 2 1037 8 
1 72 596 29 5 72 4311 2 0 0 1408 9 104 6 0 0 245.5 350 1 11 3 1463 7 0 0 1420 3 
2 04 enc_,,. 

0 "' 
C::.QO.C::. a n n ,n 7 1nt:: 7 n n AA 0 7'7 7 ,n C 1-:ini 0 n n ?7 

;.J<:>-.1 ,.;, ... "'·"'' JU<;,_, ' V V •v •vv V V ~v ' ... ,...,,..., ,..,.., ''.., V V .. 
2 05 595 38 5 92 5918 1 0 0 0 0 115 8 0 0 0.0 1016.7 10 6 1456 3 0 0 0 0 
2 06 !:i95 28 5 93 5923 2 0 0 6 2 106 4 0 0 38 5 694 0 10 5 1294.9 0 0 24 7 
2 39 594 29 6. 15 4843 6 419 1 889 8 90 7 107 2 350 2 649 6 9 8 1057 2 241 2 1192 3 
2 73 592 81 6 33 3939 7 250. 1 2136 5 79 4 147 4 543 9 770 6 9 1 798 9 206 8 1444 0 
2 99 591 95 6 47 4363 2 863 5 1242 1 81 0 248,4 304 0 690 8 8 7 885 7 538 9 830 9 
3.26 591 10 6 60 4715 7 1094 1 793.2 95 0 309 6 165 5 715 3 8 0 962 6 679 4 498.4 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NDNCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 

I ' I I 
I ' 



.. . '/~ 

TT = 16 2500 
QU(1) = 1248 00 

I TT= 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 

TT= 

0TH = 
YU ( 1 ) = 

0 2500 
597 61 

!TERR 
OU( N) = 

2 
6361 98 

, 16.000 

3 4 
13 12 

16 000 

YU ( N) = 

DTH= 

5 6 
13 14 

OTH= 

590 97 

0 500 

7 8 9 

0 250 

'!TERR= 9 

10 11 1 2 

!TERR= 9 

FRDM=0,00 IFP= 14 FRM=? 00 IFM= 0 

······••*••···········~············································································•·t••······················ TT = 16 2500 0TH = 0 2500 !TERR 2 
OU( 1 I = 1248 00 YU( 1) 597 61 QU(N) = 6361 98 YU(N) 590 97 FROM=O 06 !FR= FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVE HT A AL AR 

0 00 597 61 25 920 9 310 7 16.4 75.0 374,4 127 1 738 0 8 820 6 1228 7 130.7 
o, 52 597 51 52 772 6 238 5 511 3 68 0 217 7 476 3 887 5 9 3 799 2 859 2 2127 8 
0 68 597 44 1 63 1138 2 492 7 1 7 104 0 802 2 12 2 1040 6 10 2 1009 8 2397 5 14 9 
0 70 1J97 44 1 65 1149 1 495 6 2 9 BB 0 805 5 18, 3 1399.7 10 3 978 7 2431. 4 22 3 
0 92 597 22 5 14 3674 0 1444 7 24 4 87 0 835 3 42 6 964 9 10 5 1070 3 3399 7 68 C· 
1 39 596 36 5 46 2341 7 2851 3 268 0 81 0 468 0 89 3 638 2 10 8 1022 6 2407 4 248 5 
1 50 596 29 5 48 2683 9 1850 2 941 3 88 9 311 9 140 5 541 2 11 1 1154 8 1583 2 634 7 
1 61 596 23 5 49 2988 3 878 4 1619 3 96 6 155 9 192 1 444 7 11 2 1297 4 781 6 1014 8 
1 72 596 18 5 49 4163 3 0 0 1330 3 104 ,4 0 0 244.3 348.7 11 2 1451 4 0 0 1391 6 
2 04 595 12 5 67 5660 6 0 0 6 4 105 6 0 0 33 6 631 2 10 3 1277 6 0 0 18 8 
2 05 595 15 5 68 5679 9 0 0 0 0 116 2 0 0 0 0 1008 7 10 4 1430 0 0 0 0 0 
2 06 595 06 5 69 5688 9 0 0 3 7 105 3 0 0 31 8 608 0 10 3 1271,3 0 0 16 8 
2 39 594 15 5 92 4724 9 374 4 820 1 90 4 106 1 347 6 620 7 9 7 1044 2 226 0 1142 4 
2 73 592 68 6 09 3859 1 220 4 2007 3 79 3 140 5 527 9 747 7 9 0 788 5 188 0 1374 0 
2 99 591 82 6 23 4262 3 BOO 8 1165 8 87 0 238 6 295 9 675 9 8 5 874 5 507 6 792 4 
3 26 590 97 6 36 4603 2 1019 5 739 3 95 0 297 4 164 9 708 6 7 9 950 9 642 3 478. 2 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 

TT:: 16 250 iJTH:: 0 500 ITERR:: 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECT10N NO 11 12 13 14 15 16 

TT:: 16 250 DTH= 0 250 !TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 1 1 
NONCONVERGENCE OCCURRED H CROSS-SECl"ION ND 12 13 14 15 16 

iT= i6 250 DTH= 0 125 ITERR= g 

***T***********************************************************************~**********************************~**********T**** 
TT = 16 3750 0TH = 0 1250 !TERR 2 
QU( 1) = 1265 00 YU( 1 ) = 597.56 QU(N) = 6237 07 YU(N) = 590 92 FRDM=O 00 IFR= 14 FRM=7 00 IFM= 0 

*********************************************•***************~***********T**************************************************** 
TT = 16 3750 0TH = 0 1250 !TERR 2 
OU( 1) = 1265 00 YU( 1) 597 56 QU(N) = 6237 07 YU(N) 590 92 FRDM=O 06 !FR= FRM= 

X( I I y QQ QOC QOL QQR B BL BR BT WAVEHT A AL AR 

0 00 597 56 27 938 4 310 9 15 7 75 0 372 8 122 8 726 2 8 0 816 2 1206 7 123 :J 
0 52 597 45 53 782 2 237 9 510 3 68 0 216 7 476 1 883 3 9 3 795 0 845 6 2098 1 
0 68 597 38 62 1135 0 483 2 1 6 104 0 792 8 11 9 1027 7 10 2 1003 2 2346 9 14 2 



0 70 597 38 1 63 1143 6 484 5 2 7 88 0 796 3 17 8 1377 4 10 2 973 1 2380 7 21 2 
0 92 597 15 5 08 3643 B 1408 B 23 1 86 9 830 1 4 1 8 958 8 10 4 1064 8 3346 7 65 8 

39 59G 32 5 30 2281 9 2757 6 257 B 81 0 467 9 88 5 637 4 10.B 1019 4 2388 9 245 0 
50 596 26 5 31 2609 8 1786 0 909.7 88 8 3 11 9 139 9 540 6 11 1 115 1 6 1572 0 629 7 
61 596 19 5 31 2900 3 846 6 1563 8 96 6 155 9 191 7 444 2 1i 2 1294 3 776 5 1008 6 
72 596 15 5 31 4033 8 0 0 1280 3 104 3 0 0 244 0 348 3 11 2 1448 4 0 0 1384 5 

2 04 594, 97 5 50 5497.2 0 0 4 3 104 9 0 0 29 2 575 1 10 2 1262 3 0 0 14 2 
2 05 595 01 5 52 5518 5 0 0 o.o 116 4 0 0 O 0 1003 5 10, 2 1412 8 0 0 0 0 
2 06 594 91 5 54 5532 7 0 0 2 4 104 6 0 0 27 4 551 8 10 2 1256 0 0 0 12 5 
2 39 594 08 5 80 4660 5 352 0 784 8 90 2 105 6 346,4 605 7 9 6 1037 5 218 2 1116 8 
2 73 592 61 5 97 3818 4 206 2 1944 0 79.3 137 0 519 7 736 1 9 0 783 3 178 8 1339 3 
2 99 591 75 6 11 4210 2 770 5 1128 2 86 9 233.6 291 7 668 5 8 5 868 9 492 4 773 4 
3 26 590 92 6 24 454 1 1 983 4 712 6 95 0 291 5 164 6 705 3 7 8 945 3 624 9 468 5 

NDNCONVERGENCE OCCURRED AT CROSS-SECTION ND 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 

TT= 16 375 DTH= 0 500 ITERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 

TT= 16.375 DTH= 0 250 !TERR= 9 
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E & S O C N E W S 

•+~ NEW FORMS FOR COMPUTER SERVICES DIVISION Tt tT 

COMPUTER SERVICES HAS DONE AWAY WITH THE NON-COMPUTER 
SERVICE REQUEST CARD IN THE FUTURE THERE WILL BE A 
DATA ENTRY SERVICE REQUEST (BLUE CARO) ANO A PAGE 
PRINTER SERVICES REQUEST (GREEN CARD) THESE CARDS 
ARE NOW AVAILABLE IN DATA ENTRY AND THE PAGE PRINTER 
AREA AFTER OCTOBER 1, 1983 WE WI LL NO LONGER ACCEPT 
THE OLD NON-COMPUTER SERVICE REQUEST CARD 

OPERATIONS 

XXX 
XXX 
XXX 
X;<X 
XXA 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 

XXX XXX 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

PAGEPRINTER DATE SEP 16, 1983 09 16 21, SYSTEM SERIAL 112. B7700 MCP SYSTEM/MCP33PATCH1911 33 320 2327 
[LOCAL MCP PATCH LEVEL 191 OJ 

J O 8 S U M M A R Y 

SEP 16. 1983 
08 44 43 LOGON 0844 ORIGlNATlNG LSN' 44 

USERCOOE HYDRO 

08 48 59 

OB 50 04 

ROUTING MENEREY/ONR/"WATER MGMT" 
MCS 1 
CHARGE CODE 551/13 
ACCESSCOOE MENEREY 
STATlON NAME J1PEA4 
SIGN ON BY NEW LOG-ON 

BOT 0877 (HYORO)OBJECT/NWS/82A ON DNRMANAGE 
CODE COMPILED ~UN 23, 1983 12 59 09 BY FORTRAN 33 320 
TASK TYPE DEPENDENT TASK(PROCESS) 
PRIORITY 48 
USERCDDE HYDRO 
CHARGECOOE 551/13 
ACCESSCODE MENEREY 

EDT 0877 (HYORO)OBJECT/NWS/B2A ON ONRMANAGE. 
PROCESSOR TIME 00 00 15 056 USERCDDE HYDRO 
1/0 TIME 00 00 11 217 CHARGECODE 551/13 
REAOYQ TIME 00 00 07 537 ACCESSCODE MENEREY 
INITPBIT TIME 00 00 01 333 LINES PRINTED 1676 
OTHERPBIT TIME 00 00 00 357 DATA ANO CODE IN SUBSPACE USED 37620 WORDS (38 SLOTS) 
ELAPSED TIME 00 01 05 511 AVERAGE MEMORY USAGE CDOE=12238, DATA=17381 

MEMORY INTEGRAL CODE=321 543. DATA=456 662 



08 50 13 

08 54 06 
03 54 07 
08 54 14 

08 54 14 

09 05 04 

09 05·04 
09 05 57 

09 06 10 

09 06 32 
09 06 33 
09 06 40 

09 06 40 

09 06 56 

BOT 0887 

->0887 
0887 
0887 

0-0S 0887 

DATA & CODE ALLOWED IN & OCCUPIED GLOBAL 
INITIAL PBITS. 220, OTHER PBITS 34 

l HYDRO) "BACKUP PROCESSOR" ON CANOE 
TASK TYPE· OEPENOENT TASK(PROCESS) 
PRIORITY 80 
USERCODE HYDRO 
CHARGECOOE 551/13 
ACCESSCODE MENEREY 
OPERATOR ENTERED OS 
OPERATOR • SEO@ (06078000)• 
HISTORY 069 0028 1 (060780001, 063 004E O (05756000). 066 0028 4 (06182000), 05B 0011 2 {068 
44000), 050 0057 4 (04460000), 075 001C 1 (069233001, 058 0038·1 (06968000) 
(HYDRO) "BACKUP PROCESSOR" ON CANOE •• --t< n * --tt 0-DSED • t+ • n n 
PROCESSOR TIME 00 00 02 809 CHARGECDOE 551/13 
I/0 
READYQ 
INITPBIT 
OTHERPBIT 
ELAPSED 

TIME 
TIME· 
TIME 
TIME 
TIME· 

00 00.02 365 
00·00 01 964 
00 00 00 302 
00 00 00 096 
00 04 01 086 

DATA IN SUBSPACE USED 5940 WORDS (6 SLOTS) 
AVERAGE MEMORY USAGE CODE=29638, DATA=3729 
MEMORY INTEGRAL COOE=153 380, 0ATA=19 295 
DATA & CODE ALLOWED IN & OCCUPIED GLOBAL 
INITIAL PBITS 108, OTHER PBITS 12 

BOT 1049 (ONROBJ)P/G/551/01 ON ONROBJECTS 
TASK TYPE DEPENDENT TASK(PROCESS) 
PRIORITY 48 
USERCODE HYDRO 
CHARGECOOE 551/13 
ACCESSCODE MENEREY 

1049 WARNING THIS 30 CODE FILE CAN NOT BE RUN ON THE NEXT RELEASE (34) 
EDT 1049 (DNROBJ)P/G/551/01 ON DNROBJECTS 

PROCESSOR TIME 00 00 08 693 USERCODE HYDRO 
I/0 TIME 00·00 33 198 CHARGECODE 551/13 
READYQ TIME 00 00 14 117 ~rr~~~rnn~ MENEREY 
INITPBIT TIME 
OTHERPBIT TIME 
ELAPSED TIME 

00 00 01 110 
00 00 00 736 
00 00 53 579 

LINES PRINTED 648 
DATA AND CODE IN SUBSPACE USED 24750 WORDS (25 SLOTS) 
AVERAGE MEMORY USAGE CDDE=11567, DATA=8620 
MEMORY INTEGRAL CODE=484 584, DATA=361 129 
DATA & CODE ALLOWED IN & OCCUPIED GLOBAL 
INITIAL PBITS 389, OTHER PBITS 50 

BOT 1063 (HYORO)"BACKUP PROCESSOR" ON CANOE 
TASK TYPE DEPENDENT TASK(PROCESS) 
PRIORITY 80 
USERCOOE HYOROi 
CHARGECOOE 5511/13 
ACCESSCODE MENEREY 

->1063 OPERATOR ENTERED OS 
1063 OPERATOR OSED@ (06078000)* 
1063 HISTORY 069 0028 1 (06078000), 063 004E O (05756000). 066 0028 4 (06182000), 05B 0011 2 (068 

44000), 050 0057 4 (04460000), 075 001C 1 (069233001, 058·0038 1 (06968000) 
0-DS 1063 (HYDRO)''BACKUP PROCESSOR" ON CANOE •••~*•* 1 O-DSED *t 1 *•••t 

PROCESSOR TIME 00 00 01 723 CHARGECOOE 551/13 
I/0 TIME 00 00.01 100 DATA IN SUBSPACE USED 5940 WORDS (6 SLOTS) 
READYQ TIME 00 00:00 642 AVERAGE MEMORY USAGE CODE=29680, DATA=3278 
IN!TPB!T TIME 00 00 00 305 MEMORY INTEGRAL CODE=83 801. DATA=9 254 
OTHERPBIT TIME 00 00 00 068 DATA & CODE ALLOWED IN & OCCUPIED GLOBAL 
ELAPSED TIME 00 00 30 886 INITIAL PBITS 102, OTHER PBITS 2 

BOT 1073 (HYDRD)"BACKUP PROCESSOR" ON CANOE 



09 09 50 

09 12 52 

09 12 52 
09 13 12 

09 13 19 

09 13 36 
09 15 47 
09 15 49 

09 16 17 

EQT 1073 

TASK TYPE DEPENDENT TASK(PROCESS) 
PRIORITY 80 
USERCOOE HYDRO 
CHARGECODE 551t13 
ACCESSCOOE MENEREY 
(HYORO)"BACKUP PROCESSOR" ON 
PROCESSOR TIME '00 00 06 383 
1/0 TIME 00 00 02 224 
READYQ TIME 00 00 00 859 
INITPBIT TIME 00 00 00 408 
ELAPSED TIME I 00 02 53 405 

CANOE 
CHARGECODE 551/13 
DATA IN SUBSPACE USED 5940 WORDS (6 SLOTS) 
AVERAGE MEMORY USAGE COOE=29686, DATA=3752 
MEMORY INTEGRAL CODE=255 529, DATA=32 300 
DATA & CODE ALLOWED IN & OCCUPIED GLOBAL 
INITIAL PBITS 158 

BOT 1132 (ONROBJ)P/G/551/01 ON ONROBJECTS 
TASK TYPE DEPENDENT TASK(PROCESS) 
PRJDRITY 48 
USERCODE HYDRO 
CHARGECODE 551/13 
ACCESSCODE MENEREY 

1132 WARNING THIS 30 CODE FILE CAN NOT BE RUN ON THE NEXT RELEASE (34) 
EQT 1132 (DNROBJ)P/G/551/01 ON ONROBJECTS 

BOT 

ED, 

114 1 

114 1 
114 1 
114 1 

PROCESSOR TIME oo·oo 04 058 USERCDDE HYDRO 
I/0 TIME 00 00 10 193 CHARGECOOE 551/13 
READYQ TIME 00 00 02 376 ACCESSCDDE MENEREY 
lNITPBIT TIME 00 00·01 052 LINES PRINTED 275 
OTHERPBIT TIME 00 00 00 179 DATA ANO CODE IN SUBSPACE USED 24750 WORDS (25 SLOTS) 
ELAPSED TIME 00 00 20 321 AVERAGE MEMORY USAGE COOE=7400, OATA=7781 

MEMORY INTEGRAL COOE=105 467, OATA=110 893 
DATA & CODE ALLOWED IN & OCCUPIED GLOBAL 
INITIAL PBITS 385, OTHER PBITS 24 

(HYOR• )"BACKUP PROCESSOR" ON CANOE 
TASK TYPE DEPENDENT TASK(PROCESS) 
PRIORITY 80 
USERCODE HYDRO 
CHARGECODE 551/13 
ACCESSCODE MENEREY 
REMLP14/0000844/0001049/000G55101R2 REMOVED ON PACK PK65 
REMLPl4/0000844/0001132/000G55101R2 REMOVED ON PACK PK65 
(HYORO)"BACKUP PROCESSOR" ON CANOE 
PROCESSOR TIME 00 00 03 186 CHARGECOOE 551/13 
I/0 TIME 00 00 02 015 DATA IN SUBSPACE USED 5940 WORDS (6 SLOTS) 
READYQ TIME 00 00 00 392 AVERAGE MEMORY USAGE CODE=29628, DATA=3464 
INITPBIT TIME 00 00 00 464 MEMORY INTEGRAL CODE=154 131, DATA=18 018 
ELAPSED TIME 00 02 29 787 DATA & CODE ALLOWED IN & OCCUPIED GLOBAL 

INITIAL PBITS 196 

LGOFF 0844 USERCODE HYDRO 
ROUTING MENEREY/DNR/"WATER MGMT" 
ACCESSCODE MENEREY 
SIGN OFF BY NORMAL LOG-OFF 
PROCESSOR TIME 00 00 10 485 
I/0 TIME 00 01 16 799 
ELAPSED TIME 00 31 42 634 
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••t••··················••*••··· 
ttt SUMMARY OF INPUT OATA ••• 
,. ' '" 
*••·······················••t•• itt•~t••••t••·········~·······~ 

INPUT CONTROL PARAMETERS FOR RED RUN DRAIN 

PARAMETER VARIABLE 

NUMBER OF DYNAM!C ROUTING REACHES KKN 

fYPE OF RESERVOIR ROUTING KUI 

MULTIPLE DAM INDICATOR MULDAM 

PRINTING INSTRUCTIONS FOR INPUT SUMMARY KOMP 

NO OF RESERVOIR INFLOW HYDROGRAPH POINTS ITEH 

INTERVAL OF CROSS-SECTION INFO PRINTED OUT WHEN JNK=9 NPRT 

KFLP 

VALUE 

9 

0 

0 

3 

21 

0 

FLOOD-PLAIN MODEL PARAMETER 

LANDSLIDE PARAMETER KSL 0 

CONTOUR PLOTTING PARAMETER I CONT 0 

DHF(INTERVAL BETWEEN INPUT HYOROGRAPH ORDINATES) = 1 00 HRS 

TEH(TIME AT WHICH COMPUTATIONS TERMINATE)= 

INFLOW HYDROGRAPH TO 

100 00 
4910 00 
1770 00 

100 00 
8300 00 
1580 00 

RED RUN DRAIN 

101 00 
8150 00 
1420 00 

105 00 
6775 00 
1285 00 

TIME OF INFLOW HYDROGRAPH ORDINATES 
ttttt•ttt•••••••••ttttitTt*****•*********** 

0 0000 1 0000 2 0000 3 0000 

20 0000 HRS 

119 00 
51135 00 
1170 00 

4 0000 

160 00 
3950 00 

5 0000 

650 00 
24135 00 

13 0000 

1800 00 
1990 00 

7 0000 



g 

0 
0 

-0 
0 

0 
0 

~8 
"' 

88 
00 
oo 
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00 
00 -oo 
00 
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_oo 
00 
00 
00 
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00 
- 0 0 
00 
00 
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88 
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PARAMETER 

CROSS-SECTIONAL PARAMETERS FOR 
BELOW RED RUN DRAIN 

+••··••************************************+*•+••·· 

NUMBER OF CROSS-SECTIONS 

MAXIMUM NUMBER OF TOP WIDTHS 

NUMBER OF CROSS-SECTIONAL HYOROGRAPHS TO PLOT 

fYPE OF OUTPUT OTHER THAN HYDROGRAPH PLOTS 

CROSS-SECTIONAL SMOOTHING PARAMETER 

DOWNSTREAM SUPERCRITICAL OR NOT 

NO OF LATERAL INFLOW HYDROGRAPHS 

NO OF POINTS IN GATE CONTROL CURVE 

CROSS-SECTIONAL VARIABLES FOR 
BELOW RED RUN ORAIN 

VARIABLE 
* ..... ,t. 

NS 

NCS 

NTT 

JNK 

KSA 

KSUPC 

LO 

KCG 

PARAMETER UNITS VARIABLE 
"ttt••••*******~****~•··~·····~·····•****** ******* ****** 

LOCATION OF CROSS-SECTION Ml X 1 ( I) 
ELEVATION (MSL) OF FLOODING AT CROSS-SECTION FT FSTG(I) 

ELEV CORRESPONDING TO EACH TOP WIDTH FT XE(K,1) 
TOP WIDTH CORRESPONDING TO EACH ELEV FT XC(K, I) 

(ACTIVE FLOW PORTION) 
TOP WIDTH CORRESPONDING TO EACH ELEV FT XS(K, I) 

(OFF-CHANNEL PORTION) 

SURFACE AREA CORRESPONOING TO EACH ELEV ACRES DSA(K,I) 
(ACTIVE FLOW PORTION) 

SURFACE AREA CORRESPONDING TO EACH ELEV ACRES SSA(K,I) 
(OFF-CHANNEL PORTION) 

NUMBER OF CROSS-SECTION I 
NUMBER OF ELEVATION LEVEL K 

VALUE 
• .. "'>l" • "t. 

15 

4 

0 

9 

0 

0 

3 

0 



CROSS-SECTION NUMBER 
t***t*t**********T~t•T~Tt 

X1 ( I) = 5 000 F5TG(I) = 0 00 X1L(Il = 5 000 X 1R ( I) = 5 000 

XE 594 5 616 0 617 0 618 0 
XC 38 0 130 0 ~40 0 150 0 
XCL 0 0 0 0 0 0 100 0 
XCR 0 0 0 0 0 0 10 0 
XS 0 0 0 0 100 0 0 0 

CPOSS-SECTION NUMBER 2 
t~tt**************ii t**** 

X 1 ( I) = 5 440 FSTG( I) = 0 00 X 1 L ( I ) = 5 440 X1R(I) = 5.440 

;, E 594 0 614 0 615 0 616 0 ,c 40 0 140 0 150 0 150 0 
XCL 0 0 0 0 100 0 100 0 
XCR 0 0 0 0 0.0 0 0 
XS 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBER 3 
'*i****t**************·** 

X 1 ( I) = 5 740 FSTG( I) = 0 00 X1LII) = 5 740 X1R(I) = 5 740 

XE 594 0 613 5 615 0 616 0 
XC 40 0 136 0 136 0 136 0 
XCL 0 0 0 0 50 0 100 0 
XCR 0 0 0 0 200 0 200 0 
XS 0 0 200 0 0 0 0 0 

CROSS-SECTION NUMBER 4 
;tiTtttittttTtt**Tt•ttttt 

X 1 (I) = 6 140 FSTGI I) = 0 00 X1L(I) = G 1,-lO X1R(I) = 6 140 

XE 593 0 61-l 0 615 0 616 0 
XC 40 0 135 0 135 0 135 0 
XCL 0 0 0 0 0 0 50 0 
XCR 0 0 0 0 200 0 200 0 
XS 0 0 0 0 0 0 0 0 



CROSS-SECTION NUMBER 5 
1+*****•*•**********~•*•• 

X 1( I) = 6 910 FSTG(I) 0 00 X1L(I) 6 910 X 1 R( I) 6 910 

XE 590 7 605 0 609 0 613 0 
XC 45 0 100 0 100 0 100 0 
XCL 0 0 0 0 20 0 100 0 
XCR 0 0 0 0 50 0 300 0 
XS 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBER 6 

•***••·············••*••· 
X 1 ( I ) 7 140 FSTG(I) 0 00 X 1 L( I) 7 140 X 1R( I) 7 140 

XE 590 5 605 0 609 0 613 0 
XC 40 0 100 0 100 0 100 0 
XCL 0 0 0 0 0 0 200 0 
XCR 0 0 0 0 0 0 200 0 
XS 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBER 7 

X 1 ( I) 7 590 FSTG(I) 0 00 X1L(I) 7 590 X1R(I) 7 590 

XE 588 8 606 0 609 0 612 0 
XC 35 0 130 0 155 0 174 0 
XCL 0 0 0 0 0 0 300 0 
XCR 0 0 0 0 0 0 120 0 
XS 0 0 0 0 300 0 200 0 

CROSS-SECTION NUMBER 8 

•~•t•*~t••··············· 
X 1 (I) 7 630 FSTG(I) 0 00 X 1 L ( I ) 7 630 X1R(I) 7 630 

XE 588 8 606 0 609 0 612 0 
XC 65 0 133 0 133 0 133 0 
XCL 0 0 0 0 50 0 300 0 
XCR 0 0 0 0 50 0 200 0 
XS 0 0 50 0 100 0 200 0 



CROSS-SECTION NUMBER 9 
·~·········•*••*t••·••+•• 

X 1 ( I) = 7 BOO FSTG( I) 0 00 X1L(I) 7 BOO X1R(I) 7 800 

XE 588 5 602 0 606 0 612 0 
XC 35 0 120 0 130 0 130 0 
XCL 0 0 0 0 50 0 300 0 
XCR 0 0 0 0 10 0 200 0 
XS 0 0 300 0 300 0 0 0 

r.Rn~~ - ~Fr.TT nN NIJMRFQ 10 

~ ·••t••·················· 
X1 ( I) = 8 soo FSTG(I) 0 00 X1L(IJ 8 BOO X1R(I) B BOO 

XE 588 7 600 0 604 0 609 0 
XC 70.0 100 0 100.0 100 0 
XCL 0 0 0 0 100 0 350 0 
XCR 0 0 0 0 60 0 200 0 
XS 0 0 250 0 200 0 0 0 

CROSS-SECTION NUMBER 11 

~~~*••··················· 
' X 1 ( I ) 9 550 FSTG(I) 0 00 X 1 L(I) 9 550 X1R{I) 9 550 

XE 586 5 598 0 602 0 608 0 
YC 50 0 170 0 180 0 230 0 
XCL 0 0 0 0 0 cl 0 0 
XCR 0 0 0 0 70 0 400 0 
XS 0 0 0 0 0 0 200 0 

CROSS-SECTlUN NUM8l:.R i:2 

~······••*••·······~····· 
X 1( I) 10 440 FSTG(I) 0 00 X1L(I) 10 440 X\R(I) 10 440 

Ir{ 
XE 584 5 596 0 600 0 Sm, 0 II'\ V ,s::;--

.1.J /\ xc BO 0 140 0 150 0 160 0 
XCL 0 0 0 0 100 0 300 0 EC 
XCR 0 0 0 0 0 0 150 0 

j3 XS 0 0 0 0 250 0 300 0 



CROSS-SECTION NUMBER 13 
tTT********************** 

X 1 ( I) = 10 970 FSTG( I) 0 00 X1L(I) 10 970 X1R(I) 10 970 

XE 585 0 596 0 600 0 606 0 
XC 80 0 130 0 160 0 160 0 
XCL 0 0 0 0 50 0 300 0 
XCR 0 0 0 0 0 0 150 0 
XS 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBER 14 
ti tti•tt•**************** 

X 1 ( I ) = 11 850 FSTG(ll 0 00 X1L(I) 11 850 X 1 R (I) 11 850 

XE 583 8 595 0 599 0 605 0 
XC 80 0 144 0 144 0 144 0 
XCL 0 0 0 0 250 0 250 0 
XCR 0 0 0 0 100 0 150 0 
XS 0 0 300 0 300 0 400 0 

CROSS-SECTION NUMBER 15 
t••·••********t********** 

X 1 { I ) = 11 940 FSTG(I) 0 00 X 1 L(I) 11 940 X1R(I) 11 940 

XE 583 7 595 0 599 0 605 0 
,c 80 0 144 0 144 0 144 0 
XCL 0 0 0 0 300 0 300 0 
XCR 0 0 0 0 100 0 150 0 
XS 0 0 0 0 200 0 200 0 

HS( 1, 3) IS GREATER THAN HS( 1, 2) 
THIS ADVERSE SLOPE MAY CAUSE PROBLEMS LATER IN THE ROUTING COMPUTATIONS,PARTICULARLY IF THE BASE FLOW IS SMALL 

HS( 1, 8) IS GREATER THAN HS( 1, 7) 
THIS ADVERSE SLOPE MAY CAUSE PROBLEMS LATER IN THE ROUTING COMPUTATIONS.PARTICULARLY IF THE BASE FLOW IS SMALL 

HS(1,10) IS GREATER THAN HS(1, 9) 
THIS ADVERSE SLOPE MAY CAUSE PROBLEMS LATER IN THE ROUTING COMPUTATIONS,PART!CULARLY IF THE BASE FLOW IS SMALL 



HS( 1, 13) IS GREATER THAN HS( 1, 12) 
THIS ADVERSE SLOPE MAY CAUSE PROBLEMS LATER .l THE ROUTING COMPUTATIONS.PARTICULARLY IF THE BASE FLOW IS SMALL 



MANNING N ROUGHNESS COEFFICIENTS FOR THE GIVEN REACHES 
(MC(K,l),K=1,NCS) WHERE I = REACH NUMBER 

+~+*~t••······••***************************~************ 

REACH 0 035 0 035 0 035 0 035 

REACH 0 035 0 035 0 035 0 035 

REACH 0 035 0 035 0 035 0 035 

REACH 2 0 035 0 035 0 035 0 035 

REACH 2 0 035 0 035 0 035 0 035 

REACH 2 0 035 0 035 0.035 0 035 

REACH 3 0 035 0 035 0 035 0 035 

REACH 3 0 035 0 035 0 035 0 035 

REACH 3 0 035 0 035 0 035 0 035 

REACH 4 0 035 0 035 0.035 0 035 

REACH 4 0 035 0 035 0 035 0 035 

REACH 4 0 035 0 035 0 035 0 035 

REACH 5 0 035 0 035 0 035 0 035 

REACH 5 0 035 0 035 0 035 0 035 

REACH 5 0 035 0 035 0 035 0 035 

REACH 6 0 035 0 035 0 035 0 035 

REACH 6 0 035 0 035 0 035 0 035 

REACH 6 0 035 0 035 0 035 0 035 

REACH 7 0 035 0 035 0 035 0.035 

REACH 7 0 035 0 035 0 035 0 035 

REACH 7 0 035 0 035 0.035 0 035 

REACH 8 0 035 0 035 0 035 0 0,35 

REACH 8 0 035 0 035 0 035 0 035 

REACH 8 0 035 0 035 0 035 0.035 

REACH 9 0 035 0 035 0 035 0 035 

REACH 9 0 035 0 035 0 035 0 035 

REACH 9 0 035 0 035 0 035 0 035 

REACH 10 0 035 0 035 0 035 0 035 



REACH 10 0 035 0 035 0 
1

035 0 035 

REACH 10 0 035 0 035 0.035 0 035 

REACH 11 0 035 0 035 0 035 0 035 

REACH 11 0 035 0 035 0 035 0 035 

REACH 11 0 035 0 035 0 035 0 035 

REACH 12 0 035 0 035 0 035 0 035 

REACH 12 0 035 0 035 0 035 0 035 

REACH 12 0 035 0 035 0 035 0 035 

REACH 13 0 035 0 035 0 035 0 035 

REACH 13 0 035 0 035 0 035 0 035 

REACH 13 0 035 0 035 0 035 0 035 

REACH 14 0.035 0 035 0 035 0 035 

REACH 14 0 035 0 035 o. 035 0 035 

REACH 14 0 035 0 035 0 035 0 035 



CROSS-SECTIONAL VARIABLES FOR 
BELOW RED RUN DRAIN 

PARAMETER UNITS VARIABLE 
**********••·······••t•**••····••*••······ ........... . *. *;, • 

MINIMUM COMPUTATIONAL DISTANCE USED MI OX I I) 
BETWEEN CROSS-SECTIONS 

CONTRACTION - EXPANSION COEFFICIENTS EC ( I ) 
BETWEEN CROSS-SECTIONS 

REACH NUMBER OX(!) EC( I) 

*******"'"***"** •••••• *;* • * •• t ..... 

0 500 0 000 

2 0 500 0 000 

3 0 500 0 000 

I 
4 0 500' 0 000 

5 0 500' 0 000 

6 0 soo', 0 000 
' 

7 0 500 0 000 

8 0 soo; 0 000 
I 

9 0 SOOi 
I 

0 000 

10 0 300; 0 000 

11 0 sod 0 000 

12 0 500, 0 000 

13 0 300 0 000 

14 0 050 0 000 



40 
5853 
1765 

10 
3113 

495 

10 
137 
583 

DOWNSTREAM FLOW PARAMETERS FOR 
BELOW RED RUN DRAIN 

PARAMETER UNITS VARIABLE VALUE 

MAX DISCHARGE AT DOWNSTREAM EXTREMITY CFS OMAXD O 0 

MAX LATERAL OUTFLOW PRODUCING LOSSES CFS/FT QLL O 000 

INITIAL SIZE OF TIME STEP HR OTHM O 8000 

INITIAL WATER SURFACE ELEVATION DOWNSTREAM FT YON O 00 

SLOPE OF CHANNEL DOWNSTREAM OF DAM FT /Ml SOM 2 00 

THETA WEIGHTING FACTOR 

CONVERGENCE CRITERION FOR STAGE 

TIME AT WHICH DAM STARTS TO FAIL 

INDICATOR FOR CONSTANT TIME STEP 

LATERAL INFLOW REACH NUMBER 

LOX ( I ) 

7 

10 

14 

(OL(L, 1),L=1,ITEH) 
40 41 48 62 

8825 8925 8242 7611 
1168 836 637 517 

( QL( L, 2),L=1,ITEH) 
10 11. 14 23 

3306 2567 1676 1074 
323 206 148 99 

(QL(L, 3),L=1,ITEH) 
10 10. 10 10. 

424 964 1327 1265 
365 395 337 259 

97 
6337 

40 
989 

10 
1054 

- ~-- -

790 
4256 

422 
879 

10 
879 

FT 

HR 

2613 
2747 

1557 
879 

57 
726 

THETA 

EPSY 

TFI 

KTIMST 

- ---"----- - - _, __ ,, __ -- -'•'- -

0 60 

0 000 

0 00 

0 

-



~···•*·························· +****••··········~·•+••••+••···· 
**' ••• 
••• 

SUMMARY OF OUTPUT DATA 
'*' ••• 
• •• 

*****••··········~••****•••+t•t+ 
*****•******••••*~*******+t++••· 

' 
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CROSS-SECTION MILE BOTTOM REACH NO REACH SLOPE MESAGE 
NO ELEVATION LENGTH 

FEET MILES FT /Ml 

1 5 000 594 50 
2 5 440 594 00 1 0,440 1 14 
3 5 740 594 00 2 0 300 0 00 
4 6 140 593 00 3 0 400 2 50 
5 6 910 590 70 4 0 770 2 99 
6 7 140 590 50 5 0 230 0 87 
7 7 590 588 80 6 0 450 3 78 
8 7 630 588 80 7 0 040 0 00 
9 7 800 588 50 8 0 170 1 76 

10 8 800 588 70 9 1 000 -0 20 
ii 9 550 586 so 10 0 750 2 93 
12 10 440 584 50 11 0 890 2 25 
13 10 970 585 00 12 0 530 -0 94 
14 1 1 850 583 80 13 0 880 36 
15 11 940 583 70 14 0 090 11 

TOTAL NUMBER OF CROSS SECTIONS (ORIGINAL+INTERPOLATEDl (N) 18 MAXIMUM ALLOWABLE 200 

STARTING ELEVATIONS OF LEFT FLOODPLAIN 
617 614 614, 615 605 609 609 606 
602 601 600 599 608 596 596 596 
595 595 

STARTING ELEVATIONS OF RIGHT FLOODPLAIN 
617 616 614 614 605 609 609 606 
602 601 600 599 598 600 600 596 
595 595 



INITIAL CONDITIONS 

I K X ( I ) YD ( I ) QD I ( I) FRO SOM 

18 3 11 940 585 60 160 00 0 13 1 321 
18 0 11 940 585 60 160 00 
17 1 1 1 850 585 71 150 00 0 12 
17 2 1 1 850 585 71 150 00 0 12 
16 1 1 1 410 586 24 150 00 0 12 
16 2 11 410 586 24 150 00 0 13 
15 1 10 970 586 82 150 00 0 13 
15 2 10 970 586 82 150 00 0 13 
14 1 10 440 587 19 150 00 0 09 
14 2 10 440 587 17 150 00 0 07 
14 3 10 440 587 17 150 00 0 07 
13 1 9 550 588 09 150 00 0 14 
13 2 9 550 588 04 150 00 0 24 
13 3 9 550 588 04 150 00 0 26 
12 1 9 175 589 39 150 00 0 14 
12 2 9 175 589 39 150 00 0 17 
11 1 8 800 590 30 140 00 0 16 
11 2 8 800 590 30 140 00 0 17 
10 8 300 591 06 140 00 0 20 
10 2 8 300 591 06 140 00 0 11 
10 3 8 300 591 06 140 00 0 12 

9 1 7 BOO 591 56 140 00 0 15 
9 2 7 BOO 591 53 140 00 0 11 
9 3 7 800 591 53 140 00 0 12 
8 7 630 591 64 140 00 0 OB 
8 2 7 630 591 64 140 00 0 08 
8 3 7 630 591 64 140 00 0 08 
7 1 7 590 591 66 100 00 0 09 
7 2 7 590 591 66 100 00 0 09 
6 7 140 592 35 100 00 0 08 
6 2 7 140 592 19 100 00 0 17 
6 3 7 140 592 18 100 00 0 19 
6 4 7 140 592 18 100 00 0 19 
5 1 6 910 592 GB 100 00 0 11 
5 2 6 910 592 66 100 00 0 14 
5 3 6 910 592 66 100 00 0 14 
4 1 6 140 594 49 100 00 0 17 
4 2 6 140 594 49 100 00 0 23 
4 3 6 140 594 49 100 00 0 23 
3 1 5 740 595 80 100 00 0 18 
3 2 5 740 595 80 100 00 0 17 
2 1 5 440 596 30 100 00 0 17 
2 2 5 440 596 27 100 00 0 12 
2 3 5 440 596 27 100 00 0 12 
1 5 000 596 77 100 00 0 15 

2 5 000 596 77 100 00 0 13 
3 5 000 596 77 100 00 0 13 

X( I) YO(!) YNORM(I) 
1 5 00 596 77 596 77 
2 5 44 596 27 596 27 
3 5 74 595 80 595 80 
4 6 14 594 49 594 49 
5 6 91 592 66 592 66 



I 

6 7 14 592 
7 7 59 591 
8 7 63 591 
9 7 BO 591 

10 8 30 591 
11 8 BO 590, 
12 9 18 589 
13 9 55 588 
14 10 44 587 
15 10 97 586 
16 11 41 586 
17 11. 85 585 
18 11 94 585 

(QDl(l),!=1,N) 
T*T**•******••~· 

100 00 
140 00 
150 00 

l YD ( I ) , I= 1 , N) 

""'"'"'*i-*** ~****** 

596 77 
591 53 
585 71 

18 
66 
64 
53 
06 
30 
39 
04 
17 
82 
24 
71 
60 

100 00 
140 00 
160 00 

596 27 
591 06 
585 60 

5'92 18 
591 66 
591 64 
591 53 
591 06 
590 30 
589 39 
588 04 
587 17 
586 82 
586 24 
585 71 
585 60 

100 00 
140 00 

595 80 
590 30 

100 00 
150 00 

594 49 
589 39 

100 00 
150 00 

592 66 
588 04 

100 00 
150 00 

592 18 
587 17 

100 00 
150 00 

591 66 
586 82 

140 00 
150 00 

591 64 
586 24 



TIME PARAMETERS OF OUTFLOW HYDROGRAPH IMMEDIATELY DOWNSTREAM OF DAM 

PARAMETER UNITS VARIABLE VALUE 
• tt•*•*•**"******•••+-•+•*************+••··· **" t>I< I"* t ,i, I ;a I<• t t ;. I t -t I I i t t 

TIME TO FAILURE HR TFH 9 000 

TIME TO START OF RI SING LIMB OF HYDROGRAPH HR TFO 0 000 

TIME TO PEAK HR TP 9 000 

TIME STEP SIZE HR DTHI 0 BOO 

+I• tJ-tttt l-ti<t*1<t,t,•***•**>t • *i< •• t +-•1<t •>l<• *****•********•*•*lci< •• tttttt I •i<t t•f<-ti:11 ttt1'- • i<******"'*t*t+-**i<i<i<-+>l<***"'t-t•t**** ti \t.o-t t • t-.ti 

TT , 0 0000 0TH , 0 8000 !TERR 0 
CJU ( 1 ) , 100 00 YU( 1) , 596 77 QU(N) 160 00 YU(N) , 585 60 FROM:::Q 00 I FR• 0 FRM=7 00 !FM• 0 

f ttiitttttt••···············••tt•t••·······················•·t••ttt•~······~·····•i<ttt • tt • ttt•t••••*·•~ttt • ttttttttttttttti<ttt 
TT , 0 0000 0TH , 0 8000 !TERR 0 
QU ( 1 I , 100 00 YU ( 1) 596 77 QU(N) , 160 00 YU(N) 585 60 FRDM=O 13 !FR= FRM= 

X ( I I y 00 ooc OOL OOR B BL BR BT WAVEHT A AL AR 

5 00 596 77 0 10 100 0 0 0 0 0 47 7 0 0 0 0 47 7 0 0 97 1 0 0 0 0 
5 44 596 27 0 10 100 0 0 0 0 0 51 4 0 ,o 0 0 51 4 0 0 103 s 0 0 0 0 
5 74 595 so 0 10 100 0 0 0 0 0 48 8 0 0 0 0 67 3 0 0 79 8 0 0 0 0 
6 14 594 49 0 10 100 0 0 0 0 0 46 7 0 0 0 0 46 7 0 0 64 7 0 0 0 0 
6 91 592 66 0 10 100 0 0 0 0 0 52 5 0 0 0 0 52 5 0 0 95 7 0 0 0 0 
7 14 592' 18 0 10 100 0 0 0 0 0 47 0 0 0 0 0 47 0 0 0 73 2 0 0 0 0 
7 59 591 66 0 10 100 0 0 0 0 0 50 8 0 0 0 0 50 8 0 0 122 6 0 0 0 0 
7 63 591 64 0 14 140 0 0 0 0 0 76 2 0 0 0 0 84 5 0 0 200 2 0 0 0 0 
7 BO 591 53 0 14 140 0 0 0 0 0 54 1 0 0 0 0 121 4 0 0 134 9 0 0 0 0 
s 30 591 06 0 14 140 0 0 0 0 0 63 9 0 0 0 0 118 3 0 0 142 9 0 0 0 0 
8 BO 590 30 0 14 140 0 0 0 0 0 74 3 0 0 0 0 109 7 0 0 1 15 5 0 0 0 0 
9 18 589 39 0 15 150 0 0 0 0 0 71 B 0 0 0 0 91 4 0 0 1 1 8 0 0 0 0 0 
9 55 588 04 0 15 150 0 0 0 0 0 66 0 0 0 0 0 66 0 0 0 89 1 0 0 0 0 

10 44 587 17 0 15 150 0 0 0 0 0 93 9 0 0 0 0 93 9 0 0 232 5 0 0 0 0 
10 97 586 82 0 15 150 0 0 0 0 0 88 3 0 0 0 0 BB 3 0 0 153 1 0 0 0 0 
11 4 1 586 24 0 15 150 0 0 0 0 0 89 5 0 0 0 0 114 3 0 0 156 0 0 0 0 0 
11 85 585 71 0 15 150 0 0 0 : 0 0 90 9 0 0 0 0 142 1 0 0 163 3 0 0 0 0 
11 94 585 60 0 16 160 0 0 0 0 0 90 7 0 0 0 0 90 7 0 0 161 9 0 0 0 0 

ti I I+ +tt1-tt•****•-t•1<•••********T********.,**************T*t*****tt+ttt1<+i<ttTtt•*t**tTtt**i*tttt~*****TtTtTTtt+Ttti<ttTTt-ttt+Tttt 

TT , 0 0000 DTH , 0 8000 I I TERR 1 
QU( 1) , 100 00 YU( f) , 596 77 QU(N) 158 55 YU(N) , 585 61 FROM•O 00 IFR= 13 FRM=7 00 !FM• 0 

! 

~ J- I~ I 1•ttt,t1<t••••*•-t•-t••····••-t-t*-t****•-i<***"'**~*•*•••-tT**t,i.•.+•i<t*tti<ttT*f'i"t t•+->•Yt>l-****•••t't-t•-t••·i<· ti<-t1<i<ti*>"ti<f t !a t•i--t • ;-1<t,t.,,+--j 

TT , 0 0000 DTH a 0 8000 ITERR 1 
<)U ( 1 ) , 100 00 YU ( 1) 596 77 QU(N) , 158 55 YU(N) 585 61 FRDM=0 13 !FR• FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

5 00 596 77 0 10 100 0 0 0 0 0 47,7 0 0 0 0 47 7 0 0 97 2 0 0 0 0 
5 44 596 27 0 10 100 0 0 0 0 0 51 4 0 0 0 0 51 4 0 0 103 8 0 0 0 0 



5 74 595 80 0 10 i'oo o, 0 0 '0 0 48 1 8 o.d 0 0 67 3 01 01 79 8 0 0 0 0 
G 14 594 49 0 10 99 9 0.0 0 0 46 7 0 0 0 0 46 7 0 0 64 7 0 0 0 0 
6.91 592 66 0 10 99 9 0 0 0 0 52 5 0 0 0 0 52 5 0 0 95 7 0 0 0 0 
7 14 592 18 0 10 99 9 0 0 0 0 47 0 0 0 0 0 47 0 0 0 73 2 0 0 0 0 
7 59 591 66 0 10 99 9 0 0 0 0 50 8 0 0 0 0 50 8 0 0 122 6 0 0 0 0 
7 63 591 64 0 14 139 9 0 0 0 0 76 2 0 0 0 0 84 5 0 0 200 2 0 0 0 0 
7 80 591 53 0 14 139 9 0 0 0 0 54 1 0 0 0 0 12 1 4 0 0 134 9 0 0 0 0 
8 30 591 06 0 14 139 9 0 0 0 0 63 9 0 0 0 0 118 3 0 0 1"2 9 0 0 0 0 
8 80 590 30 0 14 1 39 9 0 0 0 0 74 3 0 0 0 0 109 7 0 0 115 5 0 0 0.0 
9 18 589 39 0 15 149 9 0 0 0 0 71 8 0 0 0 0 91 4 0 0 118 0 0 0 0.0 
9 55 588 04 0 15 149 9 0 0 0 0 66 0 0 0 0 0 66 0 0 0 89 1 0 0 0 0 

10 44 587 17 0 15 149 9 0 0 0 0 93 9 0 0 0 0 93 9 -0 0 232 5 0 0 0 0 
10 97 586 82 0 15 149 9 0 0 0 0 88 3 0 0 0 0 88 3 0 0 153 1 0 0 0 0 
11 4 1 586 24 0 15 149 8 0 0 0 0 89 5 0 0 0 0 114 3 0 0 156 0 0 0 0 0 
11 85 585 72 0 15 148 9 0 0 0 0 91 0 0 0 0 0 142 4 0 0 164 2 0 0 0 0 
11 94 585 61 0 16 158 6 0 0 0 0 90. 8 0 0 0 0 90 8 0 0 163 2 0 0 0 0 

j t .. t*•tt•*****"***********"****·****t**************~****i******"'*' '***~++••···••*•••t••····················~····· tt t+•••t~+t'l<i 
TT = 0 0000 0TH = 0 8000 ITERR 1 
QU( 1 l = 100 00 YU ( 1) = 596 77 QU(N} = 158 24 YU(N) = 585 63 FRDM=O 00 IFR; 13 FRM=7 00 I rl\l-"' 0 

I I +,j. +- • t l .+-'i<,l,'f >rt:;. -1<****:t* • * • ,f ** +i<'l"***ieic***•* **••· t•>t**t••*..-* • **i +<•*-t Ii t:;. ~ ti<i *i<t-+''i< •.t•• t,j<'l''f'** t'ti'>t ¥ • T+ct1< k*i l •>r.+i' • t* t-"' + T t 1''1<,t, t-;,-;, •--t<· t-.+ 

TT = 0 0000 0TH = 0 8000 ITERR 
QU( 1) = 100 00 YU( 1) 596 77 QU(N) = 158 24 YU(N) 585 63 FRDM=0 13 IFR= FRM"' 

X ( I ) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

5 00 596 77 0 10 100 0 0 0 0 0 47 7 0 0 0 0 47 7 -0 0 97 0 0 0 0 
5 44 596 27 0 10 100 0 0 0 0 0 51 4 0 0 0 0 51 4 -0 0 103 8 0 0 0 0 
5 74 595 80 0 10 100 0 0 0 0 0 48 8 0 0 0 0 67 3 0 0 79 8 0 0 0 0 
6 14 594 49 0 10 100 0 0 0 0 0 46 7 0 0 0 0 46 7 0 0 64 7 0 0 0 0 
G 91 592 66 0 10 100 0 0 0 0 0 52 5 0 0 0 0 52 5 0 0 95 7 0 0 0 0 
7 14 592 18 0 10 100 0 0 0 0 0 47 0 0 0 0 0 47 0 0 0 73 2 0 0 0 0 
7 59 591 66 0 10 100 0 0 0 0 0 50 8 0 0 0 0 50 8 0 0 122 6 0 0 0 ,, 
7 63 591 64 0 14 140 0 0 0 0 0 76 2 0 0 0 0 84 5 0 0 200 2 0 0 0 <) 

7 80 591 53 0 14 140 0 0 0 0 0 54 1 0 0 0 0 12 1 4 0 0 134 9 0 0 0 0 
8 30 591 06 0 14 140 0 0 0 0 0 63 9 0 0 0 0 118 3 0 0 14 2 9 0 0 0 0 
8 80 ':i90 30 0 14 140 0 0 0 0 0 74 3 0 0 0 0 109 7 0 0 115 5 0 0 0 0 
9 18 589 39 0 15 150 0 0 0 0 0 71 8 0 0 0 0 91 4 0 0 118 0 0 0 0 0 
9 55 588 04 0 15 150.0 0 0 0 0 66 0 0 0 0 0 66 0 0 0 89 1 0 0 0 0 

10 44 587 17 0 15 150 0 0 0 0 0 93 9 0 0 0 0 93.9 0 0 232 5 0 0 0 0 
10 97 586 82 0 15 149 9 0 0 0 0 88 3 0 0 0 0 88 3 0 0 153 2 0 0 0 0 
1 1 4 1 586 24 0 15 149 6 0 0 0 0 89 5 0.0 0 0 114 .4 0 0 156 3 0 0 0 0 
1 1 85 585 74 0 15 148 5 0 0 0.0 91 1 0 0 0 0 142 g 0 0 165 5 0 0 0 0 
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60 6 
79 4 

109 9 
107 3 

BT 

116 8 
131 9 
312 9 
123 2 
293 4 
225 1 
553 0 
390 4 
559 3 
561 0 
562 4 
559 5 
566 4 
744 2 
371 5 
582 9 
823 8 
751 3 

WAVEHT 

16 
16 
16 2 
16 9 
17 8 
1 8 1 
18 2 
17 7 
17 4 
16 8 
16 4 
16 5 
17 2 
16 4 
15 G 
15 0 
14 5 
14 3 

FRM= 

A 

1424 8 
1581 0 
1515 0 
1501 8 
1586 4 
1540 1 
1983 3 
2147 6 
1932 1 
1787 0 
1630 0 
2089 9 
2598 8 
2391 6 
2i22 8 
2050 6 
2002 2 
1968 6 

AL 

0 0 
0 0 
0 0 
0 0 

92 3 
39 1 
37 6 
97 2 

432 0 
551 5 
651 0 
343 0 

0 0 
770 
343 5 
597 
798 2 
864 5 

599 21 FROM=O 00 IFR= 18 FRM=7 00 IFM= 

599 21 

BR 

0 0 
0 0 
0 0 
0 0 

87 8 
18 7 

0 3 
43 0 
81 6 

103 0 
121 8 
170 8 
227 6 
80 6 
51 5 
72 2 

104 9 
101 7 

FRDM=O 17 IFR= 

BT 

111 6 
126 2 
296 2 
118 6 
219 8 
137 3 
455 9 
312 1 
542 7 
543 0 
543 9 
528 4 
526 9 
720 3 
347 3 
563 0 
808 6 
745 7 

WAVEHT 

14 9 
15 0 
15 1 
15 9 
16 9 
17 2 
17 4 
16 9 
16 7 
16 2 
15,9 
16 1 
16 8 
16 1 
15 2 
14 6 
13 9 
13 6 

FRM= 

A 

1285 8 
1432 2 
1376 5 
1378 1 
1497 2 
1452 3 
1847 7 
2046 3 
1840 0 
1718 2 
1581 2 
2022 2 
2514 8 
2337 3 
2064 4 
1984 6 
1914 6 
1871 3 

AL 

0 0 
0 0 
0 0 
0 0 

55 7 
3 5 
0 0 

55 6 
319 4 
436 9 
542 5 
293 5 

0 0 
695 6 
291 3 
518 
646 'J 
661 8 

0 

69 8 
218 0 
352 6 
324 9 

AR 

0 0 
0 0 
0 0 
0 0 

244 8 
39 1 
15 0 
95 2 

189 2 
293 5 
383 3 
502 2 
663 8 
159 6 
73 4 

214 2 
325 2 
291 4 

AR 

0 u 
0 0 
0 0 
0 0 

14 1 6 
3 5 
0 0 

55 6 
123 4 
226 t1 

320 6 
422 0 
566 2 
129 9 
53 0 

181 3 
259 9 
220 8 



' 
I 

' 79 ' ' 
! 

'IJU ( 1 ) 3059 00 YU ( 1) 610 08 QU(N) 1187 8 YU(N) 598 79 FRDM=O 'oo I FR= 18 FRM=7 00 IFM= 0 

1 ~+ t ;- t t It i i<+i<i Ti'-t--+:*i<i<*'+-**** t-+:•*i<ii*1'i<*'ti<*'t***i<*i<*i<1',t,.. t: ~i<-+-a! t t••"fl I' I 't1'i t't l't't ti<+i<-+-+ .. t• ti< t I i<•--t t~ T**t**-+""'* t't'l"-a' t•i< tT1< I-+- t I r+i<Ti< t ! i<+ t* 

1T = 13 6000 0TH = 0 8000 ITERR 2 
QU( 1 l = 3059 00 YU ( 1 ) 610 08 QU(N) = 11878 79 YU(N) 598 29 FROM=O, 15 !FR= FRM= 

"'.,. \ y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR ;,., l i J 

5 00 610 08 3 06 3059 0 0 0 0 0 104 7 0 0 0 0 104 7 13 3 1 111 0 0 0 0 
5 44 609 71 3 23 3226 3 0 0 0 0 118 6 0 0 0 0 118 6 13 4 1245 5 0 0 0 0 
5 74 609 41 3 42 3417 3 0 0 0 0 115 9 0 0 0 0 273 9 13 6 1200 7 0 0 0 0 
6 14 608 96 3 66 3662 1 0 0 0 0 112 2 0 0 0 0 112 2 14 5 1214 8 0 0 0 0 
G 91 608 28 3 96 3893,0 18 7 46 8 100 0 16 4 41 0 157 4 15 6 1365 0 26 9 67 3 
7 14 608 09 4 03 4028 9 0 0 0 0 100 0 0 0 0 0 100 0 15,9 1323 9 0 0 0 0 
7 59 607 77 4.26 4262 3 0 0 0 0 144 8 0 0 0 0 322 3 16 1 1662 8 0 0 0 0 
7 63 607 48 6.99 697 5 5 9 3 9 3 133 0 24 7 24 7 257 0 15 8 1899 5 18 2 18 2 
7 80 607 21 7 14 6883 3 212 7 43 8 130 0 100 2 48 2 518 1 15 7 1702 9 190 5 55 0 
8 30 606 32 7 67 7139 9 366 5 167 6 115 0 135 2 74 7 514 7 15 3 1609 7 289 142 6 
8 80 605 34 8 19 7341 0 528 9 318 9 100 0 166 8 97 4 510 8 15 0 1494 2 378 3 225 2 
9 18 604 65 9 04 8335 4 309 4 397 4 147 5 87 G 135 6 470 7 15 3 1899 0 213 7 295 7 
9 55 604 09 9.36 8862 5 0 0 493 2 197 4 0 0 184 8 451 8 16 1 2359 0 0 0 406 0 

10 44 602 57 10 14 9237 6 830 0 67 9 154 3 185 7 64 3 675 7 15 4 2236 2 567 3 82 G 
10 97 601 42 10 50 10160 5 324 5 19 7 160 0 109 4 35 6 305 0 14 6 1962 9 213 5 25 4 
11 41 600 16 10. 76 9815 4 717 6 228 0 152 0 163 8 61 0 532 3 13 9 1883 0 403 8 136 7 
11 85 598 75 11 22 10227 6 708 283 3 144 0 234 3 93 7 772 0 13 0 1794 2 439 2 175 7 
11 94 598 29 11 88 10975 8 677 3 225 8 144 0 246 6 82 2 637 3 12 7 1739 405 5 135 2 

t Iii li<i*i<ti<>l<i<i<i<+i<**i<*t>l<i<*i<*i<i<t•t • +i<>l<>l<t>l<>l<>l<i<>l<i<*>l<>l<>l<i<t~i<'ti<i<+-+:>l<*•+t•+tt~t>l<i<l t-+-++I ti<i<++t+•+TT'tii<++i<*i<i<i<i<>1<+*i<it+•t-a1 t;iti tKfi**•**t+t• 

TT = 14 4000 DTH = 0 8000 !TERR 2 
QU( 1) = 2275 00 YU ( 1 ) = 608 36 QU(N) = 10507 12 YU(N) = 597 11 FRDM=0 00 IFR= 18 FRM=7 00 IFM= 0 

I ttt+++*i+l*****************i tt*********************iiil*++tttt++ttt~tttiiti + tl*t*t**titt**l++**+ttttlttl+t+•tt+tttt! <+ttlt;•+ 

1T = 14 4000 DTH = 0 8000 !TERR 2 
QUI 1) = 2275 00 YU ( 1 ) 608 36 QU(N) = 10507 12 YU(N) 597 11 FRDM=O 14 IFR= FRM= 

XI I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

5 00 608 36 2 28 2275 0 0 0 0 0 97 3 0 0 0 0 97 3 11 6 937 2 0 0 0 
5 .J4 608 02 2 4 1 2410 6 0 0 0 0 110 0 0 0 0 110 1 11 7 1051 8 0 0 0 () 

5 74 607 74 2 57 257 1 6 0 0 0 0 107 7 0 0 0 0 248 6 11 9 1014 5 0 0 0 u 
G 14 607 34 2 78 278 1 9 0 0 0 0 104 9 0 0 0 0 104 9 12 9 1039 0 0 0 0 0 
6 91 606 75 3 05 3039 7 3 3 8 3 100 0 8 7 21 8 130 6 14 1211 4 7 6 19 1 
7 14 606 57 3 14 3135 4 0 0 0 0 100 0 0 0 0 0 100 0 14 4 1172 0 0 0 0 0 
7 59 606 29 3 33 3331 2 0 0 0 0 132 4 0 0 0 0 16 1 3 14 6 1456 9 0 0 0 0 
7 63 606 10 5 23 5229 8 0 0 0 0 133 0 1 6 1 6 187 8 14 5 1715 6 0 0 1 
7 80 605 86 5 39 527 2 3 96 3 19 3 129 7 48 3 9 7 487 6 14 3 1528 3 93 2 18 6 
8 30 605 09 6 01 5754 2 178 0 81 9 115 0 79 2 37 8 477 8 14 0 1468 1 157 73 3 
8 80 S04 20 6 56 6126 4 271 6 163 6 100 0 110 65 7 467 7 13 9 1380 8 221 3 132 7 
9 18 603 55 7 47 7097 8 165 0 206 6 142 5 62 5 88 5 393 4 14 2 1739 0 130 9 172 1 
9 55 603 03 7 78 7522 5 0 0 254 7 188 6 0 0 126 4 349 2 15 0 2154 1 0 0 240 8 

10 44 601 64 8 65 8099 8 528 6 20 0 152 7 154 8 41 1 612 3 14 5 2093 7 409 3 33 7 
10 97 600 53 9 09 8892 9 191 7 1 4 160 0 72 0 13 2 245 3 13 7 1819 6 132 3 3 5 
11 41 599 25 9 39 8860 5 399 4 133 1 151 1 140 7 46 9 488 7 13 0 1745 0 26s 1 88 0 
11 85 597 67 9 93 9493 6 308 9 123 6 144 0 166 8 66 7 677 5 11 9 1638 7 222 6 89 0 
11 94 597 11 10 51 10201 1 229 5 76 5 144 0 158 5 52 8 460 9 11 5 1569 8 167 4 55 8 

l l ! t+~•++tittt+ii**********tttttttt**************iiit*iit+ttittt+ • Iii l ! ttttl t+ttt*****i+ttttli*>iit*+*>tTit*t ~tt+tYlttt*+ttt++ 

TT = 15 2000 DTH = 0 8000 ITERR 2 
OU( 1) = 1946 00 YU(\) = 607 00 QU(N) = 8934 90 YU(NI = 595 71 FRDM=0 00 !FR= 18 FRM=7 00 !FM= 0 

~Io !tttt+tti*************i*+itt+•t•+********************ttti +tttt~l*it*t+tttttt•ttt•ttt+t•t+t•+ttttt+t+ttttttl O+~+t+tittttt~t• 

TT = 15 2000 DTH = 0 8000 !TERR = 2 



OU( 1) = 

X ( I ) 

5 00 
5 44 
5 74 
6 14 
6 91 
7 14 
7 59 
7,63 
7 80 
8 30 
B 80 
9 18 
9 55 

10 44 
10 97 
11 4 1 
11 85 
11 94 

1946 00 

y 

607 00 
606 62 
606 32 
605 89 
605 26 
605 07 
604 79 
604 66 
604 46 
603 75 
602 90 
602 26 
601 76 
600 48 
599 41 
598 12 
596 38 
595 71 

TT = 16 0000 
QU(1)= 171000 

TT = 16 0000 
QU(1) = 1770 00 

X ( I ) 

5 00 
5 04 
5 70 
6 14 
6 91 
7 14 
7 59 
7 63 
7 80 
8 30 
8 80 
9 18 
9 55 

10 44 
10 97 
11 41 
11 85 
11 94 

y 

605 97 
605 53 
605 19 
604 70 
603 99 
603 79 
603 46 
603 36 
603 17 
G02 46 
601 58 
600 93 
600 42 
599 19 
598 15 
596 87 
594 93 
594 16 

r r = 1s sooo 
OU(1l= 161800 

TT = 16 8000 
QU ( 1 ) = 16 18 00 

X( I) Y 

5 00 605 14 
5 44 604 64 

QQ 

1 95 
2 04 
2 _ 16 
2 31 
2 51 
2 57 
2 68 
4 02 
4 15 
4 72 
5 27 
6 07 
6 34 
7 16 
7 60 
7 91 
8 44 
8 93 

QQ 

1. 77 
1 84 
1 93 
2 05 
2 19 
2 24 
2 37 
3 29 
3 41 
3 90 
4 38 
4 90 
5 14 
5 87 
6 27 
6.56 
7 02 
7.42 

QQ 

62 
68 

YU( 1 ) 607 00 OU ( N) = 8934 90 YU(N) 

QQC 

·"" 
1946 0 
2041 7 
2157 1 
2313 0 
2512 4 
2570 6 
2677 2 
4016 3 
4118 3 
4626 5 
5104 3 
5911 1 
6215 8 
6881 6 
7502 2 
7700 0 
8359 7 
8916 3 

QQL 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

27 3 
60 5 

102 
69 5 

0 0 
278 8 

98 8 
154 8 

56 9 
14 0 

0TH = 0 8000 
YU( 1) = 605 97 

0TH = 
YU ( 1 ) 

0 8000 

QQC 

1770 0 
1841 2 
1928 0 
2045 6 
2194 4 
2243 7 
2368 5 
3290 5 
3404 
3887 2 
4346 5 
4862 
5104 9 
5758 5 
6246 2 
6522 0 
7022 5 
7417 2 

605 97 

QQL 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
3 8 

11 3 
20 6 
17. 3 

0 0 
112 8 

28 3 
28 0 

0 0 
0 0 

0TH = 
YU( 1) = 

0 8000 
605 14 

0TH = 0 8000 
YU(1) 605 14 

QQC 

1618 0 
1675 3 

QQL 

0 0 
0 0 

QQR 

0 0 
0 0 
0 0 
0 0 
0 1 
0 0 
0 0 
0 0 
5 5 

28 2 
61 3 
90 3 

125 4 
0 8 
0 0 

51 6 

22 B 
, 4 7 

8 

91 5 
103 1 
100 7 
98 3 

100 0 
100 0 
123 3 
127 7 
126 1 
113 4 
100 0 
139 
179 4 
150 8 
155 6 
146 8 
144 0 
144 0 

2 

BL 

0 0 
0 0 
0 0 
0 0 
1 3 
0 0 
0 0 
0 0 

30 7 
51 6 
72 5 
40 7 

0 0 
116 2 

42 7 
98 3 
86 0 
53 5 

!TERR 
QU(N) = 7417 20 YU(N) = 

!TERR 
QU(N) = 

QQR 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 8 
5 3 

12 4 
22 5 
39 1 

0 0 
0 0 
9 3 
0 0 
0 0 

!TERR 
QU(N) = 

2 
7417 20 

B 

87 
97 7 
95 1 
92 9 
96 1 
95 0 

116 0 
122 6 
122 9 
111 8 
100 0 
137 4 
176 0 
148 0 
146 
142 
143 6 
139 3 

2 
6030 49 

ITERR 2 
QU(N) = 6030 49 

QQR 

0 0 
0 0 

8 

83 5 
93 2 

YU(N) 

BL 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

14 7 
27 4 
39 4 
24 1 

0 0 
?9? 
26 9 
51 5 

0 0 
0 0 

YU(N) = 

YU(N) 

BL 

0 0 
0 0 

595 71 FRDM=O 14 IFR= 

BR 

0 0 
0 0 
0 0 
0 0 
3 2 
0 0 
0 0 
0 0 
6 1 

24 1 
43 5 
52 9 
65 8 
12 1 

0 0 
32 8 
30 4 
17 8 

BT 

91 5 
103 1 
227 1 

98 3 
104 5 
100 0 
123 3 
173 8 
463 0 
447 0 
429 8 
337 3 
245 2 
533 1 
198 3 
427 9 
564 5 
251 

WAVEHT 

10 2 
10 3 
10 5 
11 4 
12 6 
12 9 
13 1 
13 0 
12 9 
12 7 
12 6 
12 9 
13 7 
13 3 
12 6 
11 9 
10 7 
10 1 

FRM= 

A 

809 0 
903 1 
866 8 
891 8 

1062 5 
1022 
1266 1 
1527 9 
1348 8 
1315 2 
1250 6 
1557 5 
1921 9 
1917 9 
1642 5 
1576 3 
1452 6 
1368 4 

AL 

0 0 
0 0 
0 0 
0 0 
0 2 
0 0 
0 0 
0 0 

37 8 
71 1 

105 2 
66 2 

0 0 
252 4 

72 8 
128 8 
59 2 
19 

594 16 FRDM=O 00 !FR= 18 FRM=7 00 IFM= 

594 16 

BR 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
2 9 

12 8 
23 6 
31 4 
42 3 

0 0 
0 0 

17 2 
0 0 
0 0 

592 67 

592 67 

BR 

0 0 
0 0 

FRDM-=O 15 !FR= 

BT 

87 
97 7 

209 8 
92 9 
96 1 
95 0 

116 0 
164 9 
440 5 
417 9 
393 3 
305 9 
218 3 

42? 
173 1 
360 7 
441 7 
139 3 

WAVEHT 

9 2 
9 3 
9 4 

10 2 
11 3 
11 6 
11 8 
11 7 
11 6 
11 4 
11 3 
11 5 
12 4 

12 0 
11 3 
10 6 

9 2 
8 5 

FRM= 

A 

717 4 
793 9 
755 7 
777 3 
937 9 
896 7 

1106 7 
1365 8 
1188 6 
1169 5 
1118 
1374 5 
1683 3 
1724 3 
1452 2 
1395 8 
1244 4 
1146 8 

AL 

0 0 
0 0 
0 0 
0 0 
0 0 
0 O 
0 0 
0 0 
8 6 

20 0 
31 0 
23 3 

0 0 
12? 2 

29 0 
35 3 

0 0 
0 0 

FRDM=O 00 IFR= 18 FRM=7 00 IFM-= 

FRDM=O 16 TFR= 

BT 

83 5 
93 2 

WAVEHT 

8 4 
8 4 

FRM= 

A 

646 3 
709 1 

AL 

0 0 
0 0 

0 

0 

AR 

0 0 
0 0 
0 0 
0 0 
0 4 
0 0 
0 0 
0 0 
7 6 

33 2 
63 
86 1 

123 7 
2 9 
0 0 

·12 9 
23 7 

6 0 

AR 

0 0 
0 0 
0 0 
0 0 
0 () 
0 0 
0 0 
0 0 
1 7 
9 3 

18 6 
30 3 
51 1 

0 0 
0 0 

11 8 
0 0 
0 0 

AR 

0 0 
0 0 



I I 15 o.o 1 
I I 

5 74 604 25 74 1743 0 0 0 0 0 90 0 o' 195 7 8 5 669 0 0 0 0 0 
6 1 -I 603 69 1 84 1835 9 0 0 0 0 88 4 0 0 0 0 88 4 9 2 686 5 0 0 0 0 
6 91 602 90 1 96 196..1 6 0 0 0 0 91 9 0 0 0 0 91 9 10 2 835 0 0 0 0 0 
7 14 602 67 2 00 2004 4 0 0 0 0 90 3 0 0 0 0 90, 3 10 5 793 0 0 0 0 0 
7 59 602 32 2 OB 2081 4 0 0 0 0 109 7 0 0 0 0 109 7 10 7 977 5 0 0 0 0 
7 63 602 23 2 BO 2799 B 0 0 0 0 118 1 0 0 0 0 157 2 10 6 1230 0 0 0 0 0 
7 .BO 602 04 2 89 2894 7 0 0 0 0 120. 1 0 5 0 420 7 10 5 1051 2 0 0 0 0 
8 30 601 31 3 29 3293 2 0 2 0 1 110 4 5 7 2 7 391 9 10 3 1041 3 0 9 0 4 
8 80 600 41 3 67 3667 3 0 6 0 4 100 0 10 3 6 2 36\ 4 10 1 1001 9 2 1 1 3 
9 18 599 72 4 14 4135 0 1 ,3 1 7 135 9 B 9 11 6 277 0 10 3 1208 4 3 2 4 2 
9 55 599 14 4,33 4324 8 0 .0 5 5 172 B 0 0 19 9 192 7 11 1 1459 9 0 0 11 3 

10 44 597 87 4 86 4834 6 27 5 0 0 144 7 46 B 0 0 308 5 10 7 1531 6 43 8 0 0 
10 97 596 85 5 15 5151 9 2 4 0 0 136 4 10 6 0 0 147 0 10 0 1268 4 4 5 0 0 
1 1 4 1 595 57 5 39 5389 6 0 0 0 0 137 3 2 6 0 9 290 7 9 3 12 13 9 0 1 0 0 
11 85 593 50 5 77 5768 3 0 0 0 0 135 4 0 0 0 0 395 3 7 8 1044 9 0 0 0 0 
11 94 592 67 6 03 6030 5 0 0 0 0 130 8 0 0 0 0 130 8 7 0 944 8 0 0 0 0 

• tf tt;\ttttltt ••• *******T •••••• t •• *** •• + ••••• ++ •••• t •• tttt •• ttttti • t • tt • t+ttttttttt+t+++t •• tt+t • t+ • tt+ttttt • +t++;++I ttt~tt ttt+ 

TT = 17 6000 0TH = 0 8000 ITERR 2 
QU( 11 = 1484 00 YU( 1) = 604 44 QU(N) = 4912 68 YU(NJ = 591 52 FRDM=O 00 IFR= 18 FRM=? 00 IFM= 0 

'•+tt +t+ttt++••·················•·*••··········••++tt+ttttttttttttt+t+ i+t++it+ttttttttt • tttt+t+t~t•~··········~··············· 
TT = 17 6000 0TH = 0 8000 ITERR 2 
OU( 1) = 1484 00 YU( 1) 604 44 QU(N) = 4912 68 YU(N) 591 52 FRDM=O 16 IFR= FRM:c-

X( I I y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

5 00 604 44 48 1484 0 0 0 0 0 80 5 0 0 0 0 80 5 7 7 589 o.o 0 0 
5 .\4 603 90 53 1530 2 0 0 0 0 89 5 0 0 0 0 89 5 7 6 640 7 0 0 0 0 
5 74 603 46 59 1585 4 0 0 0 0 86 6 0 0 0 0 183 6 7 7 598 8 0 0 0 0 
6 14 602 83 66 1661 0 0 0 0 84 5 0 0 0 0 84 5 8 3 6 11 8 0 0 0 C' 
6 91 601 95 76 1763 5 0 0 0 0 88 3 0 0 0 0 88 3 9 3 749 7 0 0 0 
7 14 601 70 80 1797 1 0 0 0 0 86 3 0 0 0 0 86 3 9 5 707 4 0 0 0 u 
7 59 601 29 88 1879 7 0 0 0 0 104 0 0 0 0 0 104 0 9 6 868 3 0 0 0 u 
7 63 601 23 2 41 24 12 3 0 0 0 0 114 1 0 0 0 0 150 3 9 6 1113 2 0 0 0 0 
7 BO 601 04 2 50 2495 5 0 0 0 0 113 9 0 0 0 0 392 5 9 5 933 4 0 0 0 0 
8 30 600 28 2 .84 2839 3 0 0 0 0 106 7 0 0 0 0 365 7 9 2 929 7 0 0 0 0 
8 80 599 35 3 17 3169 2 0 0 0 0 98 3 0 0 0 0 333 8 9 0 895 8 0 0 0 0 
9 18 598 61 3 49 3~94 9 0 0 0 0 132 a 0 0 0 0 253 2 9 2 1059 5 0 0 0 0 
9 55 597 96 3 66 3656 4 0.0 0 0 169 5 0 0 0 0 169 5 9 9 1257 5 0 0 0 0 

10 44 596 63 4 02 4016 5 1 5 0 0 141 6 15 9 0 0 197 1 9 5 1354 4 5 0 0 0 
10 97 595 65 4 21 4209 3 0 0 0 0 128 4 0 0 0 0 128 .\ B B 1109 2 0 0 0 0 
11 41 594 4 1 4 38 4379 1 0 0 0 0 131 4 0 0 0 0 266 6 8 2 1057 8 0 0 0 0 
11 85 592 4 1 4 62 4620 9 0 0 0 0 129 2 0 0 0 0 359 7 6 7 900 2 0 0 0 0 
11 94 591 52 4 91 4912 7 0 0 0 0 124 3 0 0 0 0 124 3 5 9 798 5 0 0 0 0 

t It ttttt+t*tttt~t••··••ttt*+*tttt•*i*i*************tttt•tt*t*tttttttttttt !tt lttt•tt*i t••tt•tttttitt*t+•tttl l+*l ll ltttttlttt +t t 

TT = 18 4000 DTH = 0 8000 ITERR 2 
QUI 11 = 1366 00 YU( 1) = 603 85 0U(N) = 4044 74 YU(N) = 590 59 FRDM=-0 00 IFR= 18 FRM=7 00 IFM= 0 

+t•~tlttltttt•••tt•••t•tt*titt•tt••·······••ttt•••tt•tt••••tt*tt!tt ~ttttt*tt*•tttt r••tt•tt•J+•tt•*t*tttit•ttttf•tttttttttt•ttt 

TT = 18 "1000 DTH = 0 8000 !TERR 2 
QUI 1 J = 1366 00 YU( 1) 603 85 QU(N) = 4044 74 YU(N) 590 59 FRDM=O 17 IFR= FRM= 

XI I) y 00 QQC QQL QQR B BL BR BT WAVEHT A AL AR 

5 00 603 85 37 1366 0 0 0 0 0 78 0 0 0 0 0 78 0 7 1 5.\2 3 0 0 0 0 
5 44 603 26 40 1"104 1 0 0 0 0 86 3 0 0 0 0 86 3 7 0 584 9 0 0 0 0 
5 74 602 79 45 1448 0 0 0 0 0 83 3 0 0 0 0 173 4 7 0 54 1 5 0 0 0 0 
6 14 602 09 51 1508 6 0 0 0 0 81 0 0 0.0 81 7 6 550 5 0 0 0 0 
6 91 601 11 60 1597 8 0 0 0 0 85 1 0 0 0 0 85. 1 8 5 677 2 0 0 0 0 
7 14 600 84 63 1626 ,5 0 0 0 0 82 8 0 0 0 0 82 8 8 7 63.\ 4 0 0 0 0 
7 59 600 39 68 1684 4 0 0 0 0 99 0 0 0 0 0 99 0 8 7 777 0 0 0 0 0 
7 63 600 34 2 13 2126 0 0 0 0 0 110 6 0 0 0 0 144 8 7 1012 9 0 0 0 0 



7 80 600 14 2 19 2193 3 0 0 I 0 0 108 3 0 0 0 0 366 8 8 6 833 5 0 0 0 0 
8 30 599 36 2 47 2473 8 0 0 '0 0 102 4 0 0 0 0 341 0 8 3 833 3 0 0 0 0 
8 80 598 42 2 73 2731 8 0 0 1

, 0 0 95 8 0 0 0 0 310 8 8 1 805 6 0 D 0 D 
9 18 597 64 3.01 3011 4 0 0 IO 0 126 D 0 D D 236 2 8 3 934 5 0 D D 0 
9 55 596 93 3 14 3135 8 0 0 , 0 0 158 8 0 0 0 0 158 8 8 9 1089 0 0 0 0 

10 44 595 59 3 35 3346 5 0 0 f O 0 137 9 0 0 0 0 137 9 8 4 1208 1 0 0 0 0 
10 97 594 65 3 45 3453 6 0 0 IO O 123 9 0 0 0 0 123 9 7 8 983 3 0 0 0 O ,, '' ... .. . .. ..... . . 1·. ... . . . . . ... . . . ... . . . . . 
11 85 591 50 3 80 3802 0 0 0 0 0 124 0 0 0 0 0 330 1 5 8 784 8 0 0 0 0 
11 94 590 59 4 04 4044 7 0 0 0 0 119 0 0 0 0 0 119 0 5 0 685 6 0 0 0 0 

•~ttl etttttt•TTiT************ttt************** ****i$$tTTtttttt•Tt•*ti•tttiittt•tt•tTittiii$tttitT$itttt•ttitttl • ti lttf fl • tt It 

TT = 19 2000 0TH = 0 8000 !TERR = 1 
QU(1) = 1262 00 YU(1) = 603 35 OU(~) 3389 GB YU(N) = 589 90 FRDM=O 00 !FR= 18 FRM=7 00 IFM= 0 

I 

I 
ttttttttl ttttttti*i*i$i**i*****i*itTtttt••************iitt**ittttttttttttttttttttttttttttttttttttttttt!+tttttttl, • ltt• tliitttt 

TT = 19 2000 DTH = 0 8000 ' !TERR 
QU( 1) = 1262 00 YU( 1 ) 603 35 QU(N) = 3389 68 YU(N) 589 90 FRDM=O 17 !FR= FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

5 00 603 35 26 1262 0 0 0 0 0 75 9 0 0 0 0 75 9 6 6 503 B 0 0 0 0 
5 44 602 72 29 1293 2 0 0 0 0 83 6 0 0 0 0 83 6 6 5 539 3 0 0 0 0 
5 74 602 2 1 33 1329 2 0 0 0 0 80 4 0 0 0 0 164 7 6 4 494 7 0 0 0 0 
6 14 601 45 38 1379 0 0 0 0 0 78 2 0 0 0 0 78 2 7 0 499 7 0 0 0 0 
6 91 600 40 45 1449 B 0 0 0 0 82 3 0 0 0 0 82 3 7 7 617 2 0 0 0 0 
7 14 600 10 47 1472 7 0 0 0 0 79 7 0 0 0 0 79 7 7 9 574 5 0 0 0 0 
7 59 599 61 53 1527 5 0 0 0 0 94 7 0 0 0 D 94 7 8 0 701 1 0 0 0 0 
7 63 599 56 BB 188<1 2 0 0 0 0 107 5 0 0 0 0 138 B 7 9 928 3 0 0 0 0 
7 80 599 36 94 1838 8 0 0 0 0 103 4 0 0 0 0 344 G 7 8 751 0 0 0 Cl 
8 30 598 57 2 16 2164 3 0 0 0 0 98 7 0 0 0 0 319 B 7 5 753 7 0 0 0 () 

8 80 S97 61 2 38 2377 3 0 0 0 0 93 7 0 0 0 0 290 B 7 3 729 3 0 0 0 0 
9 18 596 83 2 58 2581 2 0 0 0 0 120 7 0 0 0 0 222 0 7 4 834 2 0 0 0 0 
9 55 596 10 2.68 2678 1 0 0 0 0 150 2 0 0 0 0 150 2 8 1 961 5 0 0 0 0 

10 44 594 79 2 86 2859 4 0 0 0 0 133 7 0 0 0 0 133 7 7 6 1099 1 0 0 0 0 
10 97 593 87 2 95 2952 9 0 0 0 0 120 3 0 0 0 0 120 3 7 1 888 6 0 0 0 0 
1 1 41 592 71 3 05 3050 1 0 0 0 0 122 7 0 0 0 0 234 9 6 5 841 7 0 0 0 0 
1 1 85 590 79 3 18 318 1 6 0 0 0 0 120 0 0 0 0 0 307 3 5 1 699 2 0 0 0 0 
1 1 94 589 90 3 39 3389 7 0 0 0 0 115 0 0 0 0 115 1 4 3 605 0 0 0 0 0 

ft•tttttttt******************+tt++t+ttttt+Tt+tt+ttTtT+i+tt+t+ttt~it tli~ • tt t~~t l~tt+ttiittttTtt+t++it++t++tttttt •tttti; •;•ttttt 

fT = 20 0000 DTH = 0 8000 !TERR 
OU( 1) = 1170 00 YU ( 1) = 602 92 QU(N) = 2893 19 YU(NJ = 589 39 FRDM=O 00 IFR= 18 FRM=7 00 !FM= 0 

l+rt•tttftiti+*************************************************iittttttttttttt+tttttt****+*t*******************' +ttttit+tt•+ti 

TT = 20 onoo 0TH = 0 8000 !TERR 1 
QU ( 1 ) = 1170 00 YU( 1) 602 92 QU(N) = 2893 19 YU(N) 589 39 FRDM=O 17 !FR= FRM= 

X ( I ) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

5 00 602 92 17 1170 0 0 0 0 0 74 0 0 0 0 0 74 0 6 2 471 7 0 0 0 0 
5 44 602 27 20 1196 0 0 0 0 0 81 3 0 0 0 0 81 3 6 0 501 7 0 0 0 0 
5 74 601 73 22 1224 9 0 0 , 0 0 78 1 0 0 0 0 157 4 5 9 456 4 0 0 0 0 
6 14 600 92 26 1264 5 0 0 0 0 75 8 0 0 0 0 75 8 6 4 458 5 0 0 0 0 
6 91 599 79 32 1323 9 0 0 0 0 80 0 0 0 0 0 80 0 7 1 567 9 0 0 0 0 
7 14 599 47 34 1343 2 0 0 0 0 77 0 0 0 0 77 1 7 3 525 3 0 0 0 0 
7 59 598 95 38 1382 4 0 0 : 0 0 91 1 0 0 0 0 91 1 7 3 640 2 0 0 0 0 
7 63 598 91 70 1697 5 0 0 : 0 0 105 0 0 0 0 0 134 3 7 3 858 9 0 0 0 0 
7 80 598 70 74 1740 8 0 0 ,0 0 99 2 0 0 0 0 325 9 7 2 684 4 0 0 0 0 
8 30 597 89 92 1919 5 0 0 0 0 95 6 0 0 0 0 301 7 6 8 688 2 0 0 0 0 
8 80 596 94 2 08 2082 8 0 0 0 0 91 9 0 0 0 0 274 1 6 6 666 8 0 0 0 0 
9 18 596 15 2 25 2246 0 0 0 0 0 116 2 0 0 0 0 210 0 6 8 753 4 0 0 0 0 
9 55 595 40 2 33 2325 1 0 0 0 0 142 9 0 0 0 0 142 9 7 4 858 1 0 0 0 0 

10 44 594 10 2 47 2468 2 0 0 0 0 130 1 0 0 0 0 130 1 6 9 1008 4 0 0 0 0 



I 
I 

10 97 593 23 2 54 2541 4 'o 0 'O 0 117
1 

4 0 0 0 0 I 117 4 6 4 811 8 0 0 0 0 
11 4 1 592 11 2 62 2620 8 0 0 0 0 119 6 0 0 0 0 223 7 5.9 768 9 0 0 0 0 
11 85 590 24 2 74 2735 8 0 0 0 0 116 8 0 0 0 0 289 4 4.5 634 2 0 0 0,0 
1 1 90 589 39 2 89 2893 2 0 0 0 0 112 2 0 0 0 0 112 2 3 8 547 0 0 0 0 

ROUTING COMPLETED 

KTIME= 28 ALLOWABLE KTIME= 698 TT= 20 8 



PROFILE OF CRESTS AND TIMES FOR 
BELOW RED RUN DRAIN 

RVR MILE MAX ELEV MAX FLOW TIME MAX MAX VEL MAX VEL FLOOD ELEV TIME FLOOD ELE'v 
FROM DAM ( FT) (CFS) ELEV(HR) (FT/SEC) (MI/HR) (FT) (HR) ...... ~ ..... ;. ..... +- ..... * ...... t *"'+"*****•* 't**"•*** * * ..... "*. 't * >t T I< '4- -1-- + • i • • *· * ........... ½ "I<.*+ i- * * * 

5 000 614 73 8210 10 400 5 03 3 43 0 00 0 00 
5 440 613 97 8130 10 400 4 61 3 15 0 00 0 00 
5 740 613 37 8004 10 400 4 84 3 30 0 00 0 00 
6 140 612 53 7831 10 400 4 94 3 37 0 00 0 00 
6 910 611 20 7576 10 400 3 52 2 40 0 00 0 00 
7 140 610 86 7523 10 400 4 24 2 89 0 00 0 00 
7 590 610 36 7421 10 400 3 39 2 31 0 00 0 00 
7 630 609 73 12565 11 200 5 13 3 50 0 00 0 00 
7 BOO 609 31 12492 11 200 4 70 3 20 0 00 0 00 
8 300 608 10 12192 11 200 4 63 3 16 0 00 0 00 
8 BOO 606 84 11858 11 200 4 65 3 17 0 00 0 00 
9 175 605 97 12657 11 200 4 68 3 19 0 00 0 00 
9 550 605 27 12445 12 000 3 82 2 61 0 00 0 00 

10 440 603 57 12022 12 000 3 67 2 50 0 00 0 00 
10 970 602 42 12097 12.000 4 76 3 25 0 00 0 00 
1 1 410 601 3 1 12189 11 200 4 26 2 90 0 00 0 00 
11 850 600 44 12410 11 200 3 97 2 71 0 00 0 00 
11 940 600 19 13200 11 200 4 22 2 88 0 00 0 00 
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PAGEPRINTER DATE APR 11, 1984 11·21 51, SYSTEM SERIAL 112, 87700 MCP SYSTEM/MCP33PATC!l1970 33 320 2327 
[LOCAL MCP PATCH LEVEL 197 OJ 

.J O 8 SUMMARY 

APR 11, 1984 
11 ·00·53 LOGON 6001 OR!GlNATlNG LSN 45 

USERCOOE HYDRO_ 

11:04·42 

11.05 22 
11 05 23 
11 05 26 
11 05 28 
11 05 29 

11:05 36 

BOT 6033 

6033 
6033 

->6033 
6033 

0-0S 6033 

ROUTING. MENEREY/DNR/"WATER MGMT" 
MCS I 
CHARGE CODE 551/13 
ACCESSCOOE MENEREY 
STATION NAME J1PEA4 
SlGN ON BY NEW LOG-ON 

(DNRD8J)P/G/551/03 ON DNROB,JECTS 
CODE COMP I LED. JUN 23, 1983 12 59. 09 BY FORTRAN 33 320 
TASK TYPE DEPENDENT r,sK(PROGESS) 
PRIORITY 48 
USERCODE HYDRO 
CHARGECODE 551/13 
ACCESSCODE MENEREY 
EXPON OVERFLOW@ (00484300)* 
STACK EXTENOED FROM 2123 TO 2135 WORDS 
OPERATOR ENTERED DS 
HISTORY· 016 0181 5 (00484300), 002 1841 4 (00216000), 025 0000 4 
(DNROBJ)P/G/551/03 ON ONROBJECTS t½Tt~*·~ 0-DSEO • T~~••*+ 
PROCESSOR TIME 00 00 29 532 USERC• DE HYDRO 
1/0 TIME 00 00 13 182 CHARGECOOE 551/13 
READYO TIME 00·00 02 £00 ACCESSCOOE MENEREY 
INITPBIT TIME 00.00 01 393 LINES PRINTED 1844 
OTHERPBIT TIME 00 00 00 315 DATA AND GODE IN SUBSPACE USED 36630 WORDS (37 SLOTS) 
ELAPSED TIME 00.00 46.222 AVERAGE MEMORY USAGE CDOE=12804. DATA=18949 

MEMORY INTEGRAL CODE=54G 901. DATA=809 422 
DATA & CODE ALLOWED IN & OCCUPIED GLOBAL 
INITIAL PBITS 262. OTHER PBITS 33 

BOT 6041 (HYORO)"BACKUP PROCESSOR" ON CANOE 
TASK TYPE DEPENDENT TASK(PROCESS) 



, .. ,1 

11 08. 40 
11·08 40 
11:08 42 

11·08 42 

11 12: 14 

11 12.55 
11· 12·59 
11.1300 
11:13:00 

11 16 19 

11 17 27 
11 17 31 
11 · 17 32 
11 · 17 32 

11.20·40 

PRIORITY 80 
USERCOOE HYDRO 
CHARGECODE 551/13. 
ACCESSCOOE MENEREY 

->6041 OPERATOR ENTERED OS 
6041 OPERATOR DSED ~ (06078000)~ 
6041 HISTORY: 069 0028· 1 (06078000), 063 004E O (05756000). 066 0028 4 (06182000), 05B 0011 2 (068 

44000), 050 0057 4 (04460000), 075·001C· 1 (06923300), 058 0038 1 (06968000) 
0-0S 6041 (HYORO)"BACKUP PROCESSOR" ON CANOE .-. ... 10tt-t+- 0-DSED •1t11c++-+

PROCESSOR TIME 00 00 03 712 CHARGECODE 551/13 
I/0 TIME· 00 00 03 096 DATA IN SUBSPACE USED 5940 WORDS (6 SLOTS) 
REAOYO TIME 00 00 01 138 AVERAGE MEMORY USAGE CODE=29167, OATA=3784 
INITPBIT TIME 00 00 00 287 MEMORY INTEGRAL CODE=198 600, DATA=25 768 
OTHERPBIT TIME· 00 00 00 333 DATA & CODE ALLOWED IN & OCCUPIED GLOBAL 
ELAPSED TIME 00 03·06 069 INITIAL PBITS 112. OTHER PBITS 5 

BOT 6138 (ONROBJ)P/G/551/03 ON ONROBJECTS. 

->6138 
6138 
6138 

0-0S 6138 

CODE COMPILED JUN 23, 1983 12.59 09 BY FORTRAN 33 320 
TASK TYPE DEPENDENT TASK(PROCESS) 
PRIORITY 48 
USERCODE HYDRO 
CHARGECOOE 551/13 
ACCESSCOOE MENEREY 
OPERATOR ENTERED OS 
OPERATOR • SEO@ (29016000)* 
HISTORY 070 0052 3 (29016000), 01B·0104 5 (00475000), 002 1841 4 (00216000), 025 0000 4 
(ONROBJ)P/G/551/03 ON DNROBJECTS •*~+i~~* 0-DSED •*+t• t+~ 

PROCESSOR TIME 00·00 31 408 USERCODE HYDRO 
I/0 TIME 00 00 09 949 CHARGECOOE 551/13 
READYQ TIME 00 00 01 676 ACCESSCOOE· MENEREY 
INITPBIT TIME 00 00 01 209 LINES PRINTED 1509 
OTHERPBIT TIME 00 OO·OO 326 DATA AND CODE IN SUBSPACE USED 36630 WORDS (37 SLOTS) 
ELAPSED TIME 00 00 46 305 AVERAGE MEMORY USAGE CODE=12747, DATA=18895 

MEMORY INTEGRAL COOE=527 186, DATA=781 470 
DATA & CODE ALLOWED IN & OCCUPIED GLOBAL 
INITIAL PBITS 217, OTl~ER PBITS 29 

BOT 6190 (ONROBJ)P/G/551/03 ON DNROBJECTS 

->6190 
6190 
6190 

0-DS 6190 

CODE COMPILED JUN 23, 1983 12 59 09 BY FORTRAN 33 320 
TASK TYPE DEPENDENT TASK(PROCESS) 
PRIORITY 48 
USERCDDE HYDRO 
CHARGECOOE 551/13 
ACCESSCODE MENEREY 
OPERATOR ENTERED OS 
OPERATOR DSED@ (29004000)• 
HISTORY 07D.OOOA.2 (29004000), 01B.OOFO.O (00473800), 002 1841 4 (00216000), 025 0000 4 
(DNROBJ)P/G/551/03 ON DNROBJECTS ••t•tttt 0-DSED ttitt 11t 

PROCESSOR TIME· 00 00 25 273 USERCODE HYDRO 
I/0 TIME 00 00.09 903 CHARGECODE. 551/13 
READYQ TIME 00 00 10 275 ACCESSCODE MENEREY. 
INITPBIT TIME· 00·00·01 222 LINES PRINTED 1479 
OTHERPBIT TIME. 00 00 00 418 • ArA AND CODE IN SUBSPACE USED 37620 WORDS (38 SLOTS) 
ELAPSED TI ME· 00 01 . 13 684 AVERAGE MEMORY USAGE CODE~ 12646, DATA~ l 8239 

MEMORY INTEGRAL CODE=444 862, OATA=641 613 
DATA & CODE ALLOWED IN & OCCUPIED GLOBAL 
INITIAL PBITS 216, OTHER PBITS 32 

BOT 6250 (ONROBJ)P/G/551/03 ON ONROBJECTS. 



,. • 

11 21 . 29 
11 21 30 
11 2 1 · 32 
11 21 32 

11·21 43 

->6250 
6250 
6250 

• -OS 6250 

CODE COMPILED JUN 23, 1983 12 59 09 BY FORTRAN 33 320 
TASK TYPE· DEPENDENT TASK\PRDCESS) 
PRIORITY 48 
USERCODE HYDRO 
CHARGECOOE 551/13 
ACCESSCODE MENEREY 
OPERATOR ENTERED OS 
OPERATOR • SEO@ (00312300)• 
HISTORY OOF 0035 0 (00312300), 01B 0034 3 (00463600), 002 1841 4 (00216000), 025 0000 4 
(ONROBJ)P/G/551/03 ON ONROBJECTS ~•*•••T+ 0-DSED *****'•* 
PROCESSOR TIME 00·00 27 445 USERCOOE HYDRO 
I/0 TIME· 00 00·10 423 CHARGECOOE 551/13 
REAOYQ TIME 00·00 08 130 ACCESSCOOE MENEREY 
INITPBIT TIME· 00 00 01 271 LINES PRINTED. 1566 
OTHERPBIT TIME 00 00 00 543 DATA AND CODE IN SUBSPACE USED 35640 WORDS (36 SLOTS) 
ELAPSED TIME 00 00 51 755 AVERAGE MEMORY USAGE COOE=12542, 0ATA=17913 

MEMORY INTEGRAL COOE•474 972, DATA•678 358 
DATA & CODE ALLOWED IN & OCCUPIED GLOBAL 
INITIAL PB!TS 216, OTHER PB!TS 32 

LGOFF 6001 USERCODE· HYDRO 
ROUTING MENEREY/DNR/"WATER MGMT" 
ACCESSCOOE MENEREY 
SIGN OFF BY NORMAL LOG-OFF 
PROCESSOR TIME 00 00 11 761 
I/0 TIME 00·01 39 795 
ELAPSED TIME 00 20 59 452 



II 

PROGRAM DAMBRK---VERSION-A-01/30/82 

ANALYSIS OF UNSTEADY FLOW 

DOWNSTREAM OF 

RED RUN DRAIN ATC 

ON 

LINTON RIVER 1981 

ANALYSIS BY 

FLOOD BRUCE MENEREY 
MICHIGAN DNR, WATER MGMNT DIV 
PO BOX 30028, LANSING MI 48909 

BASED ON PROCEDURE DEVELOPED BY 

DANNY L FREAD, PH •., RESEARCH HYDROLOGIST 
HYDROLOGIC RESEARCH LABORATORY 
W23, OFFICE OF HYDROLOGY 
NOAA, NATIONAL WEATHER SERVICE 
SILVER SPRING, MARYLAND 20910 



• 

·····••*••····················· ••••••••••••••••••••••••••••••• ... ... 
*** SUMMARY OF INPUT DATA ••• 
••• ... 
••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••• 

INPUT CONTROL PARAMET,ERS FOR RED RUN DRAIN ATC 

PARAMETER VARIABLE 

·····························•·*••················· ..... . 
NUMBER OF DYNAMIC ROUTING REACHES KKN 

TYPE OF RESERVOIR ROUTING KUI 

MULTIPLE DAM INDICATOR MULDAM 

PRINTING INSTRUCTIONS FOR INPUT SUMMARY KOMP 

NO OF RESERVOIR INFLOW HYOROGRAPH POINTS ITEH 

INTERVAL OF CROSS-SECTION INFO PRINTED OUT WHEN UNK=9 NPRT 

KFLP 

9 

0 

0 

3 

25 

0 

FLOOD-PLAIN MODEL PARAMETER 

LANDSLIDE PARAMETER KSL 0 

CONTOUR PLOTTING PARAMETER !CONT 0 

OHF(INTERVAL BETWEEN INPUT HYOROGRAPH ORDINATES) = 1.00 HRS 

TEH(TIME AT WHICH COMPUTATIONS TERMINATE) = 24.0000 HRS 

lNrLUW MlUHUUHA~M TO RED RUN DRAIN AT C 

****••·••*••··············•*••••*••········ 
300 00 333 00 365.00 396 00 427 00 459 00 490 
552 00 609 00 663 00 717 00 771 00 881 00 992 

1214 00 1350 00 1516 00 1641 00 1817 00 1925 00 ?.208 
2597 00 

TIME OF INFLOW HYDROGRAPH ORDINATES 
• •••••••••••••••••••••••••••••••••••••••••• 

00 521 00 
00 1102 00 
00 2402 00 



,, 

I 

0 0000 
8 0000 

16 0000 
24 0000 

1 0000 
9 0000 

17.0000 

2 
1

0000' 
10 0000 
18 0000 

3 0000 
11.0000 
19 0000 

4.0000 
12 0000 
20 0000 

5,0000 
13 0000 
21 0000 

6 0000 
14 0000 
22 0000 

' 7 0000 
15 0000 
23 0000 



CROSS-SECTIONAL PARAMETERS FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

PARAMETER 

*****************••································ 
NUMBER OF CROSS-SECTIONS 

MAXIMUM NUMBER OF TOP WIDTHS 

NUMBER OF CROSS-SECTIONAL HYOROGRAPHS TO PLOT 

TYPE OF OUTPUT OTHER THAN HYDROGRAPH PLOTS 

CROSS-SECTIONAL SMOOTHING PARAMETER 

DOWNSTREAM SUPERCRITICAL OR NOT 

NO OF LATERAL INFLOW HYOROGRAPHS 

NO. OF POINTS IN GATE CONTROL CURVE 

VARIABLE 
•••••• 

NS 

NCS 

NTT 

JNK 

KSA 

KSUPC 

LQ 

KCG 

CROSS-SECTIONAL VARIABLES FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

PARAMETER UNITS VARIABLE 

•••••••••••••••••••••••••••••••••••••••••• ******* ****** 
LOCATION OF CROSS-SECTION Ml 
ELEVATION (MSL) OF FLOODING AT CROSS-SECTION FT 

ELEV CORRESPONDING TO EACH TOP WIDTH 
TOP WIDTH CORRESPONDING TO EACH ELEV 

(ACTIVE FLOW PORTION) 
TOP WIDTH CORRESPONDING TO EACH ELEV 

(OFF-CHANNEL PORTION) 

SURFACE AREA CORRESPONDING TO EACH ELEV 
(ACTIVE FLOW PORTION) 

SURFACE AREA CORRESPONDING TO EACH ELEV 
(OFF-CHANNEL PORTION) 

NUMBER OF CROSS-SECTION 
NUMBER OF ELEVATION LEVEL 

FT 
FT 

FT 

ACRES 

ACRES 

X 1 (I) 
FSTG(I) 

XE(K, I) 
XC(K, I) 

XS(K,I) 

OSA(K,I) 

SSA(K,I) 

I 
K 

VALUE 
• • * * * * ... 

12 

8 

0 

9 

0 

0 

0 



CROSS-SECTION NUMBER 
····••**•********•******* 

X 1 ( I ) = 0 000 FSTG(I) 599 00 X1L(I) 0 000 XI RI l) 0 000 

XE 585 .o 588 0 592.0 596 0 600 0 602 0 604 0 605 0 

XC 10 0 67 .o 75 0 75 0 75 0 75.0 75 0 75 0 

XCL 0 0 o.o o.o 330 0 440 0 550 0 550 0 550 0 
XCR 0 0 o.o 0 0 10 0 300 0 800 0 800 0 BOO 0 
XS 0 0 0 0 0 0 0 0 400 0 500 0 500 0 500 0 

CROSS-SECTION NUMBER 2 
*****·************++•++++ 

X 1 (I) 0 523 FSTG(I) 599 00 X1L(I) = 0 464 xrn(I) 0 360 

XE 584 0 587 0 591 0 595 0 599 0 601 0 603 0 605 0 

XC 24.0 55 0 66 0 68.0 68 0 68 0 68 0 68 0 

XCL 0 0 0 0 0.0 180 0 240 0 240.0 300 0 300 0 
XCR 0 0 0 0 0 0 100 0 100 0 250.0 500 0 500 0 
XS 0 0 0 0 0 0 370 0 580,0 680 0 500 0 500 0 

Cf.lUSS-SC.CJ lUN NUMBER 3 
************·****•******* 

X 1 (I) = 0.682 FSTG(I) 598 00 X1L(I) 0 565 X1R(Il 0.519 

XE 583 5 587 0 591 0 595 0 599.0 601 0 603 0 605 0 

XC 8 0 57 0 80.0 104 0 104 0 104 0 104 0 104 0 

XCL 0 0 0 0 0 0 440 0 1033 0 1230 0 1500 0 1500 0 
XCR 0 0 0 0 0 0 0 0 20 0 190 0 300 0 JOO 0 
XS 0 0 0 0 0 0 0 0 200 0 450 0 500 0 500 0 

CROSS-SECTION NUMBER 4 
************************* 

X1(I) = 0 696 FSTG(I) 597 00 X1L(I) 0.579 X1R(I) 0 533 



XE 

XC 

XCL 
XCR 
XS 

583 0 

20 0 

0 O 
0 0 
0 0 

587 0 

59 0 

0 0 
0 0 
0 0 

591 0 

78 0 

0 0 
0 0 
0 0 

595 0 

88 0 

450 0 
0 0 
0 0 

599 0 

88 0 

1033 0 
30 0 

800 0 

601 0 

88 0 

1180 0 
200 0 

1600 0 

603 0 

88 0 

1310 0 
230 0 

1600 0 

605 0 

88 0 

1310 0 
230 0 

1600 0 



., 

CROSS-SECTION NUMBER 5 
************************* 

X 1 ( I) = 0 919 FSTG(I) 599 00 Xtl(i) 0 787 X 10( I) 0 741 

XE 582 2 586 0 590 0 594 0 598 0 600.0 602.0 604 0 

XC 45 0 66 0 72 0 83 0 BB 0 88 0 88 0 BB 0 

XCL 0.0 0 0 0 0 570 0 900 0 1300 0 1500 0 1700 0 
XCR 0.0 0 0 0 0 0 0 53 0 101 0 281 0 300.0 
XS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBER 6 
••••••••••••••••••••••••• 

X 1( I ) = 1 389 FSTG(l) 600 00 X1L(l) 1 461 X1R(I) t 468 

XE 581 8 586 0 590 0 594 0 598 0 600 0 602 0 604 0 

XC 20 0 74 .o 81 0 81,0 81 0 81 0 81 0 B 1 0 

XCL 0 0 0 0 94 0 465 0 470 0 494 0 560 0 600 0 
XCR 0 0 0 0 0 0 45 0 120 0 360 0 400 0 400 0 
XS 0 0 0 0 0.0 0 0 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBER 7 
••••••••••••••••••••••••• 

X 1( I) = t 722 FSTG( I) 600 00 X1L(I) 1 555 X 1R( I) 1 518 

XE 578 5 586.0 590 0 594 0 598 0 600 0 602 0 604 0 

XC 38 0 86 0 98 0 100 0 108 0 144 0 200 0 200 0 

XCL 0 0 0 0 0 0 0 .0 0 0 0 0 325 0 325 0 
XCR 0 0 0 0 50.0 too 0 150 0 200 0 500.0 600 0 
XS 0 0 0 0 60 0 120 0 110 0 130 0 0 0 0 0 

CROSS-SECTION NUMBER 8 
••••••••••••••••••••••••• 
X1(I) = 2 040 FSTG(l) = 0.00 X1L(I) 2 863 X1R(I) 1 826 
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0 0 000 

"' 0 000 
Ol u,O 

"' Q) 

0 0 000 

" 8 000 
Ol 0 
"' 
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CROSS-SECTION NUMBER 9 
••••••••••••••••••••••••• 

X 1 (I) = 2 .051 FSTG(I) 600 00 X 1 L ( I ) = 1 874 X1R(I) 837 

XE 578.4 586 0 590 0 594 0 595 9 598 0 600 0 602 0 

XC 43.0 82 0 105 0 118 0 115 0 115 0 115 0 115 0 

XCL 0 0 0 0 0 0 0 0 0 0 0.0 0 0 1000 0 
XCR 0 0 0 0 0 0 0 0 0 0 00 1000 0 1000 0 
XS 0.0 0 0 100.0 850.0 920 0 1100 0 400 0 0 0 

CROSS-SECTION NUMBER 10 
••••••••••••••••••••••••• 

X 1 (I ) = 2 062 FSTG(I) 0 00 X1L(I) 1 885 X1R(I) 1 848 

XE 578 5 586 0 590 0 594 0 596 0 598 0 600 0 602 0 

XC 25 0 85 0 95 0 100 0 110 0 116 0 121 0 12 1 0 

XCL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1000 0 
XCR 0 0 0 0 0 0 0 0 60 0 60 0 1000 0 1000 0 
XS 0 0 0.0 0.0 100 0 BOO 0 BOO 0 900 0 400 0 

CROSS-SECTION NUMBER 11 
••••••••••••••••••••••••• 

X 1 ( I) = 2 727 FSTG(I) = 599 00 X1L(I) = 2 283 X1R(I) 2 359 

XE 578 0 584 0 588 0 592.0 594 0 596 0 598.0 600 0 

XC 8 0 50 0 72 0 BO 0 BO 0 BO 0 BO 0 80 0 

XCL 0 0 0 0 0 0 105 0 210 0 240 0 400 0 600 0 
XCR 0 0 0 0 100 0 445 0 690 0 700 0 760 0 820 0 
XS o.o o.o o.o 0 0 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBER 12 
••••••••••••••••••••••••• 
x1(1) = 3 261 FSTG(I) 588.00 X1L(I) 2 775 X 1 R ( I ) 2 851 



XE 577 8 583 0 587 0 591 0 593 0 595.0 597 0 599 0 

XC 44 0 65 0 88 0 95 0 95 0 95 0 95 0 95 0 

XCL 0.0 0.0 so.a 300.0 500 0 700,0 750 0 990 0 
XCR 0 0 0 0 40 0 160 0 180 0 190 0 190 0 190 0 
XS 0 0 0 0 50 0 0 0 0.0 0 0 0 0 0 0 

HS(1, 8) IS GREATER THAN HS ( 1 , 7) 
THIS ADVERSE SLOPE MAY CAUSE PROBLEMS LATER IN THE ROUTING COMPUTATIONS,PARTICULARLY IF THE BASE FLOW IS SMAL 

HS(1,10) IS GREATER THAN HS(1, 9). 
THIS ADVERSE SLOPE MAY CAUSE PROBLEMS LATER IN THE ROUTING COMPUTATIONS,PARTJCULARLY lF THE BASE FLOW 15 SMAl 



MANNING N ROUGHNESS COEFFICIENTS FOR THE GIVEN REACHES 
(MC(K, J).K=1,NCS) WHERE I = REACH NUMBER 

*****************************************************•t• 

REACH 0 050 0.050 0 045 0 045 0.045 0 045 0 045 0 045 

REACH 0 095 0 095 0 095 0.095 0 095 0 095 0 095 0 095 

REACH 0 100 0 100 0.100 0 100 0 100 0 100 0 100 0 100 

REACH 2 0 050 0 050 0.045 0 045 0 045 0 045 0 045 0 045 

REACH 2 0.095 0 095 0 095 0 095 0 095 0 095 0.095 0 095 

REACH 2 0 095 0 095 0 095 0.095 0 095 0 095 0 095 0.095 

REACH 3 0 050 0 050 0 045 0 040 0 040 0.040 0 040 0 040 

REACH 3 0 100 0. 100 0 100 0 100 0 100 0 100 0 100 0 100 

REACH 3 0 100 0 100 0 100 0. 100 0 100 0 100 0 100 0 100 

REACH 4 0 050 0 045 0.045 0.040 0 040 0 040 0 040 0 035 

REACH 4 0 100 0 100 0 100 0 100 0 100 0 090 0 070 0 050 

REACH 4 0 100 o. 100 0 100 0 100 0.080 0 060 0 050 0 040 

REACH 5 0 045 0 045 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 5 0 150 0 150 0 150 0.150 0 120 o. 100 0 100 0 080 



REACH 5 0 080 0 080 0 080 0 080 0 080 0 080 0 060 0 060 

~EACH G 0 045 0 045 0.045 0.040 0.040 0 040 0 040 0 040 

REACH 6 0 080 0 080 0 080 0 080 0 080 0 080 0.060 0 060 

REACH 6 0 080 0 080 0 080 0 080 0 080 0 080 0 080 0 060 

REACH 7 0 045 0 045 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 7 0 080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 7 . 0 080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 8 0 045 0 045 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 8 0 080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 8 0.080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 9 0 045 0 045 0 040 0 040 0 040 0 040 0 040 0 040 

REACH 9 0 090 0 090 0 090 0 090 0 080 0 070 0 070 0 070 

REACH 9 .. 0.090 0 090 0 090 0 090 0 080 0 070 0 070 0 070 

REACH 10 0 045 0 042 0 040 0 040 0 040 0 040 0 040 0 040 

REACH 10 0 100 0.080 0 050 0 045 0 030 0 030 0 030 0 030 

REACH 10 0 150 0 150 0 150 0 120 0 110 0 100 0 100 0 100 

REACH 11 0 035 0 035 0 035 0 035 0 035 0 035 0 035 0 030 
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CROSS-SECTIONAL VARIABLES FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN AT C 

PARAMETER UNITS VARIABLE 
**********•**************••···········••** **-**** ***•** 

MINIMUM COMPUTATIONAL DISTANCE USED MI DX(!) 
BETWEEN CROSS-SECTIONS 

CONTRACTION - EXPANSION COEFFICIENTS EC (I) 
BETWEEN CROSS-SECTIONS 

REACH NUMBER OX(!) EC( I) 
"'**•*•*•****** * ** * ** • ., * ......... 

0.600 0 000 

2 0 500 0 000 

3 0 500 0 000 

4 0 500 0 000 

5 0 250 0 000 

6 0 100 0 000 

7 0 150 0 000 

8 0 500 0 000 

9 0 500 0 000 

10 0 250 0 000 

11 0 250 0 ooo 



20. 
6621. 
4025 
1402 

DOWNSTREAM FLOW PARAMETERS FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

PARAMETER UNITS VARIABLE VALUE 
····································•i+••· ****••· ···••* ••••••••••••• 

MAX DISCHARGE AT DOWNSTREAM EXTREMITY CFS 

MAX LATERAL OUTFLOW PRODUCING LOSSES CFS/FT 

INITIAL SIZE OF TIME STEP HR 

INITIAL WATER SURFACE ELEVATION DOWNSTREAM FT 

SLOPE OF CHANNEL DOWNSTREAM OF DAM FT/MI 

THETA WEIGHTING FACTOR 

CONVERGENCE CRITERION FDR STAGE 

TIME AT WHICH DAM STARTS TO FAIL 

INDICATOR FOR CONSTANT TIME STEP 

LATERAL INFLOW REACH NUMBER 

LOX ( I ) 

(QL(L, 
20 

8792 
3324 

4 

1), L= 1. ITEH) 
22 29 

10800 
2499 

10458 
2850 

74 
9901 
2231 

399 
8486 
2002. 

1590 
6959 
1793 

FT 

HR 

3616 
5274 
1599 

QMAXD 

QLL 

OTHM 

YON 

SOM 

THETA 

EPSY 

TFI 

KTIMST 

0 0 

0.000 

0000 

0 00 

2 00 

0 60 

0 000 

0 00 

0 



•••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••• 
••• 
••• 
••• 

SUMMARY OF OUTPUT DATA 
• •• 
••• 
• •• 

•••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••• 



I 
' 

SLOPE PROFILE ELEV 
MILES IEET MILE 

0.0 0 3 0 7 1 0 1 3 1 6 2 0 2 ~~ 2 6 2 9 3 3 

585 00' I 585 0 0 () 
I I I l I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I 
I I I I I I I I 
l I I I I I I I 

584,001 I • I I I I I I 584 0 0 'i 
I I I I I I I I 
I I I I I I 
I I I I I I 

583 501 I ' I I I I I I 583 5 0 7 
I I I I I I I I I 
I I I I I I I 
I I I I I I I 

583 .001 I 1• I I I I 583 0 0 7 
I I I i I 
I I I I I 

I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 

582 20! I I • I I I I I I 582 2 0 9 
I I I I I I I I I 
I I I I I I I 1 I 

581 80! I I I I • I I 581 8 1 4 

I I I I I I I 
I I I I I I I 
I I I I I I I 

E I I I I I I I I 
L I I I I I I I I 
E I I I I I I I I 
V F I I I I 
A E I I I I I 
T E I I I I I I I I 
I T I I I I I I I I 
0 I I I I I I I I 
N I I I I I I I I 

I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

I I I I 
I I I I 

I I I I 
I I I I I 
I I I I I 
I I I I 
I I I I 
I I I I I 
I l l l I I I 
I I I I I I 
I I I I I I 
I I I I I 

578 501 I I I I • H 578 5 1 7 
I I j I j j i j I 
l I l I I I I l I 
I I I I 1 I I I I 

578.001 I I I I I I I . I 578 0 2 7 



577 801 
0.0 

I 
0 3 0 7 

I 
1 0 

r 
1 3 

MILES 

I 
1 6 2 0 

r 
2 3 

r 
2 6 

[ 

2 9 
'"' r:,77 8 

3 3 



CROSS-SECTION MILE BDTTCM REACH NO RE_ACH SLOPE MESI\ 
NO. fLEVAYION LENGTH 

FEET MILES FT /MI 

0 000 585.00 
2 0 523 584 00 0.523 1 91 
3 0 682 583 50 2 0 159 3 14 
4 o 696 583 00 3 0 014 35 71 
5 0.919 582 20 4 0 223 3 59 
6 1 389 581 80 5 o 410 0 85 
1 1,722 578. 50 6 0,333 9 91 
8 2,040 578.50 1 0 318 o 00 
9 2 051 578.40 8 o 011 9 09 

10 2 062 578.50 9 0 011 -9 09 
11 2 727 578.00 10 o 665 o 75 
12 3 261 577 BO 11 0 534 0 37 

TOTAL NUMBER Of CROSS SECTIONS (ORlGINAL4INTERPOLATEO) (N) 17 MAXIMUM ALLOWABLE 200 

STARTING ELEVATIONS OF LEF1 FLOODPLAIN 
592 591 591 591 590 586 586 586 
600 599. 600 600 600 589 588 584 
583 

STARTING ELEVATIONS OF RIGHT FLOODPLAIN 
592, 591 595 595 594 590 586 586 
586 586 594, 598 594 585 584 584 
583 



INITIAL CONDITIONS 

I K X( I) YO( I) 001 (I) FRO SOM 

17 7 3 261 583 54 320 00 0 09 0 375 
17 0 3 261 583 54 320 00 
16 1 2 994 583,66 320 00 0 12 
16 2 2 994 583 67 320 00 0 12 
15 1 2. 727 583 94 320.00 0 19 
15 2 2,727 583 95 320 00 0 18 
15 3 2 727 583 95 320 00 0 18 
14 1 2.395 58• 47 320 00 0 13 
14 2 2.395 584 45 320 00 0 11 
14 3 2,395 584 45 320 00 0 12 
13 1 2 062 58d 75 320 00 0 09 
13 2 2 062 584 75 320 00 0 09 
13 3 2 062 584 75 320 00 0.09 
12 1 2 051 58d 76 320 00 0 07 
12 2 2 051 584 76 320 00 0 07 
11 1 2 OdO 58d 76 320 00 0 09 
11 2 2 040 58d.76 320 00 0 09 
10 1 1 881 584 87 320 00 0 OB 
10 2 1 881 584 87 320 00 0 08 

9 1 1 722 584 95 320 00 0 07 
9 2 1 722 584 95 320 00 0 07 
8 1 6 11 585 11 320 00 0 07 
8 2 1 6 11 585 01 320 00 0 10 
8 3 1 6 11 585 01 320 00 0 10 
8 4 6 11 585.01 320 00 0 10 
7 500 585 43 320 00 0 09 
7 2 500 585 17 320 00 0. 14 
7 3 500 585 16 320 00 0 15 
7 4 500 585. 16 320 00 0 15 
6 1 389 585 78 320 00 0 13 
6 2 389 585.55 320.00 0 20 
6 3 389 585 54 320 00 0 22 
6 4 t. 389 585. 54 320 00 0 22 
5 1 0 919 586 71 320.00 0 13 
5 2 0 919 586 71 320 00 0 11 
5 3 0 919 586.71 320 00 0 1 1 
4 0 696 587 15 300 00 0 19 
4 2 0.696 587 15 300 00 0 19 
3 1 0 682 587.27 300 00 0 20 
3 2 0 682 587,20 300.00 0 27 
3 3 0 682 587 20 300 00 0 29 
3 4 0 682 587 20 300 00 0 29 
2 1 0 523 588 17 300.00 0 18 
2 2 0 523 588. 18 300 00 0 16 
1 1 0 000 589.52 300 00 0 18 
1 2 0 000 589.54 300 00 0 14 
1 3 0 000 589 54 300 00 0 13 

i X( I) YD(i) YNORM(i) 
1 0 00 589 54 589 54 
2 0 52 588 18 588 18 
3 0 68 587 20 587 20 
4 0. 70 587 15 587 15 
5 0 92 586 71 586 71 



" 

6 39 sa's 54 
7 50 585 16 
8 1 61 585 01 
9 1. 72 584 95 

10 1 ,88 584 87 
1 1 2 04 584.76 
12 2 .05 584 76 
13 2 06 584 75 
14 2 39 584 45 
15 2 73 583 95 
16 2.99 583 67 
17 3 26 583 54 

(QOJ(I),!=1,N) 
**~************* 

300.00 
320 00 
320 00 

(Y0(I),1=1,N) 
*************** 

589 54 
584 95 
583 54 

300 00 
320.00 

588 18 
584 87 

585.54 
585. 16 
585 01 
584 95 
584 87 
584 76 
584.76 
584 75 
584 45 
583 95 
583 67 
583 54 

300.00 
320.00 

587 20 
584 76 

300 00 
320 00 

58 7. 15 
584 76 

320 00 
320.00 

586 71 
584 75 

320 00 
320 00 

585 54 
584 45 

320 00 
320 00 

585 16 
583 95 

320 00 
320 00 

585 01 
583 67 



TIME PARAMETERS OF OUTFLOW HYDROGRAPH IMMEDIATELY DOWNSTREAM OF DAM 

PARAMElER UNITS VARIABLE VALUE 
••••••••••••••••••••••••••••••••••••••••••• •****** • + * •• * ............ 

TIME TO FAILURE HR TFH 24 000 

TIME TO START OF RISING LIMB OF HYDROGRAPH HR TFO 0 000 

TIME TO PEAK HR TP 24 000 

TIME STEP SIZE HR DTHI 000 

····················································································································•+••··••+• TT = D 0000 0TH = 0000 ITERR 0 
QU( 1 ) = 300 00 YU ( 1) = 589 54 QU(N) = 320 00 YU(N) = 583 54 FRDM=O 00 IFR= 0 FRM=7 00 !FM= 0 

•••••••• + ••• + •••••• * ••••••••• t • + ••••••••••••••••••••• + •••••••••• + • * • + ••••• ++ •• T • ++•++ • +t •• +~ • ++ • t •• t •• tt+t • t tt •• +l ••• t++ • t+tt+ 

TT = 0 0000 0TH = 0000 !TERR 0 
OU( 1) = 300 00 YU( 1) 589 54 QU(N) = 320 00 YU(N) 583 54 FRDM=O 13 I FR= rRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 589 54 0 30 300 0 0 0 0 0 70 1 0 0 0 0 70 1 0 0 221 0 0 0 0 0 
0 52 588 18 0 30 300 0 0 0 0 0 58 2 0 0 0 0 58 2 0 0 185 0 0 0 0 0 
0 68 587,20 0 30 300 0 0 0 0 0 58 2 0 0 0 0 58 2 0 0 125 5 0 0 0 0 
0 70 587 15 0 30 300 0 0 0 0 0 59 7 0 0 0 0 59 7 0 0 166 7 0 0 0 0 
0 92 586.71 0 32 320 0 0.0 0 0 67 0 0 0 0 67 0 0 258 0 0 0 0 
1 39 585.54 0 32 320 0 0 0 0 0 68 1 0 0 0 0 68 0 0 164 5 0 0 0 0 
1 50 585. 16 0 32 320 0 0 0 0 0 69 8 0 0 0 0 69 8 0 0 213,6 0 0 0 0 
1 61 585 01 0.32 320 0 0 0 0 0 74 3 0 0 0 0 74 3 0 0 287 4 0 0 0 0 
1 72 584 95 0 32 320 0 0 0 0.0 79 3 0 0 0 0 79 3 0 0 378 0 0 0 0 0 
1 88 584 87 0 32 320 0 0 0 0 0 77 3 0 0 0 0 77 3 0 0 346 5 0 0 0 0 
2 04 584.76 0 32 320 0 0 0 0 0 75 1 0 0 0 0 75 0 0 313 4 0 0 0 0 
2 05 584 76 0 32 320 0 0 0 0 0 75 6 0 0 0 0 75 6 0 0 377 3 0 0 0 0 
2 06 584 75 0 32 320 0 0 0 0 0 75 0 0 0 0 0 75 0 0 0 312 5 0 0 0 0 
2 39 584 45 0 32 320 0 0 0 0 0 63 4 0 0 0 0 63 4 0 0 247 8 0 0 0 0 
2 73 583 95 0 32 320 0 0 0 0 0 49 6 0 0 0 0 49 6 0 0 17 1 5 0 0 0 0 
2 99 583 67 0 32 320 0 00 0 0 58 4 1 0 2 9 63 4 0 O 243 4 0 1 0 2 
3 26 583 54 0 32 319 6 0 2 0 2 68 1 6 7 5 4 86 9 0 0 319 2 8 4 

··············································································•t••t••·················•·t ···••t••·••tttt • tttt• 
TT = 0 0000 0TH = 0000 !TERR 2 
QU( 1 ) = 300 00 YU( 1) = 589 56 QU(N) = 335.83 YU(N) = 583 30 FRDM-=0 00 I FR-= 3 FRM=7 00 1 FM=: 0 

···················································································•t••··••t••······· ················••tttt•tt TT = 0 0000 0TH = 0000 ITERR 2 
QU( 1) = 300 00 YU(1) 589 56 QU(N) = 335 83 YU(N) 583 30 FRDM=0 13 I FR= FRM= 

X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

'o 00 589 56 0 30 300 0 0 0 0 0 70 1 0 0 0 0 70 1 0 0 222 0 0 0 0 
0 52 588 18 0 30 299 3 0 0 0 0 58 2 0 0 0 0 58 2 0 0 185 1 0 0 0 0 
0 68 587 22 0 30 299 0 0 0 0 58 3 0 0 0 0 58 3 0 0 126 3 0 0 0 0 



I I 
11 

I I 
' 0 70 587 14 0 30 299 0 0 0 0 59 7 0 0 0 0 59 7 -0 0 166 6 () 0 0 0 

0 92 586 7 1 0.32 319 2 0 0 0 0 67 I 0 0 0 0 67 1 -0 0 258 0 0 0 0 0 
.. 1 39 585 54 0 32 319 0 0 0 0 0 68 0 0 0 0 68 1 0 0 164 9 0 0 0 0 

1 50 585 17 0 32 318 9 0 0 0 0 69 9 0 0 0 0 69 9 0.0 214 3 0 0 0 0 
1 61 585 02 0 32 318 7 0 0 0 0 74 4 0 0 0 0 74 4 0 0 288 3 0 0 0 0 
1 72 584 96 0 32 318 4 0 0 0 0 79,3 a 0 o a 79 3 o a 379 0 o a 0 0 
1 .88 584 88 0.32 318 0 0 0 0 0 77 4 a a 0.0 77 .j o a 347 7 a a 0 0 
2 04 584 78 a 32 317 5 a a a 0 75 2 a 0 a a 75 2 0 0 314 7 a a 0 0 
2 05 584 78 a 32 317 5 a a 0 a 75 7 a a 0 a 75 7 o a 378 6 o a a a 
2 06 584 77 a 32 317 4 a a o a 75 1 a a 0 a 75 1 0 a 313 8 o a 0 0 
2 39 584.48 a 32 316 3 a a a.a 63 5 a a 0 a 63 5 a a 249 2 o a a. 0 
2 73 583 79 a 32 318.9 a a 0.0 48 5 a a 0 a 48 5 -a 2 163 8 0 a a a 
2.99 583 46 a 33 325.4 o a a a 57 .3 a 0 0 0 57 3 -a 2 231 5 0 0 a a 
3 26 583.30 0 34 335.7 0.; 0 0 66 7 3 7 3 0 ;1 2 -a 2 303 0 0 6 0 ,1 

***••·····························································~·············•t t••··························••t••··••t+fti+ TT = 0 0000 0TH = 0000 !TERR 1 
OU( 1) = 300 00 YU ( 1) = 589 55 QU(N) = 344 42 YU(N) = 583 01 r-RDM--:Q 00 IFR= 3 FRM=7 00 IrM= 0 

++t++t++++ • +++++ • ++++ • +++++++++~+t++t++++++t+++++ • t+t • ++t+ • ~++++t++ • ++t+++++tt+t+ttttlt • +t•tf~tt • ttt+ • ttt++tttlttttttttt lttttt 

TT = 0 0000 0TH = 0000 !TERR 1 
OU( 1) = 300 00 YU( 1) = 589 55 QU(N) = 344 42 YU(N) = 583 01 FRDM=O 13 IFR= FRM= 

X( I) y QQ QQC QOL QQR B BL BR Br WAVEHT A AL AR 

0 00 589 55 a 30 300 0 a 0 0 a 70 1 a 0 0 0 70 1 -a 0 221 6 0 0 0.0 
0 52 588 18 0 30 300 6 0 0 0 0 58.2 0 0 0 0 58 2 0 0 185 4 0 0 0 0 
0 68 587 21 0.30 300 a 0 0 0 0 58 2 0 0 0 0 58 2 -0 0 126 0 0 0 0 0 
0 70 587 15 0 30 300 a 0 0 0 0 59 7 0 0 0 0 59 7 0 0 166 9 0 0 0 0 
0 92 586.71 0 32 320 6 0 0 0 0 67 1 0 0 0 0 67 1 0 0 258 2 0 0 0 0 
1 39 585 52 0. 32 321 2 0 0 0 0 67 9 0 0 0 0 67 9 -0 0 163 7 0 0 0 0 
1 50 585 14 0 32 321 a 0 0 0 0 69 5 0 0 0 0 69 5 -0 0 211 9 0 0 0 0 
1 61 584 98 0 32 322.7 0 0 0 0 74 0 0 0 0 0 74 0 -0 0 285 0 0 0 0 
1 72 584.91 0 32 323 a 0 0 0 0 79 0 0 0 0 0 79 0 -o. 375 J 0 0 0 0 
1 88 584.83 0 33 325 6 0 0 0 0 77 1 0 0 0 0 77 1 -o 3/43 5 0 0 0 0 
2 04 584. 7 1 0. 33 327 7 0 0 0 0 74 7 0.0 0 0 74 7 -0 309 9 0 0 0 0 
2 05 584 71 0 33 327 8 0 0 0 0 75 4 0 0 0 0 75 4 -0 373 8 0 0 0 0 
2 06 584 70 0 33 328,0 0 0 0 0 74 6 0 0 0.0 74 6 -0 308 9 0 0 0 0 
2 39 584.37 0 33 333,5 0 0 0 0 62 7 0 0 0 0 62 7 -o 242 2 0 0 0 0 
2 73 583 64 0 34 337 5 o.o 0 0 47 5 0 0 0 0 47 5 -o 156 7 0 0 0 0 
2 99 583 21 0 34 340 1 0 0 0 0 55 9 0 0 0 0 55 9 -o 217 5 0 0 0 0 
3 26 583 01 0 34 344 4 0 0 0 0 65 0 0 0 65 3 -0 2 283 9 0 0 0 0 

++++++++++++++++++++++•**************************************************************+*****'**********; tt••+••t•++*****ITTtTlt 
TT = 0000 0TH = 0000 !TERR 
nt 1( • \ = 333 00 VI I { • \ = 589 71 n111 "• \ = 347 86 Vl1/ ,-1 I = 582 69 FRDM:::O 00 IFR::: 3 F"RM:::7 00 IFM= 0 ""''-' \ I J I U \ I J """'\""I I u \'"I 

***************************************************************************************•i*+***********Ti******itt•T+tttttti lit 
TT = 1 0000 DTH = 0000 !TERR 1 
QU( 1) = 333.00 YU ( 1) 589 71 QU(N) = 347,86 YU(N) 582 69 FRDM=O 14 !FR= FRM• 

X(l) y 00 OQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 589 71 0 33 333 0 0 0 0 0 70 4 0 0 0 0 70 4 0 233 0 0 0 0 0 
0.52 588 28 0.32 321 5 0 0 o.o 58 5 0 0 0 0 58 5 0 191 4 0 0 0 0 
0 68 587 30 0.32 319 1 0 0 0 0 58 8 0 0 0 0 58 8 0 1 31 4 0 0 0 0 
0 70 587 23 0.32 319 0 0.0 0 0 60 1 0 0 0 0 60 1 0, 1 172 0 0 0 0 0 
0.92 586 78 0.34 336 5 0 0 0 0 67 2 0 0 0 0 67 2 0 1 262 8 0 0 0 0 
f. 39 585 54 0 33 332 9 0 0 0 0 68 1 0 0 0 0 68 1 -o 0 164 6 0 0 0 0 
1.50 585 12 0 33 332.5 0 0 0 0 69 4 0 0 0 0 69 4 -o 1 210 8 0 0 0 0 
f.61 584.95 0 33 332 3 0 0 0 0 73 8 0 0 0.0 73 8 -0 283 0 0 0 0 0 
1 72 584.88 0 33 332 2 0 0 0 0 78 8 0 0 0 0 78 8 -o 372 7 0 0 0 0 
f.88 584 79 0 33 332 1 0 0 0 0 76.8 0.0 0 0 76 8 -0 340 5 0 0 0 0 
2 04 584 67 0 33 332 0 0 0 0 0 74 4 0 0 0 0 74 4 -o 306 5 0 0 0 0 



2 05 584 67 0 33 332 0 0 0 0 0 75 2 0 0 0 0 75 2 -0 370 3 0 0 0 0 
2 06 584 66 0 33 332 0 0 0 0 0 74 2 0 0 0 0 74 2 -0 1 305 ., 0 0 0 0 
2 39 584 31 0 33 331 2 0.0 0 0 62 3 0 0 0 0 62 3 -0 2 238 6 0 0 0 0 
2 73 583 46 0 33 333 6 0 0 0 0 46 2 0 0 0 0 46 2 -o 3 148 0 0 0 0 0 
2 99 582 95 0 34 339.4 0 0 0 0 54 4 0 0 0 0 54 4 -0 4 203 0 0 0 0 0 
3 26 582 69 0 35 347 9 0 0 0 0 63 8 0 0 0 0 63 8 -o 5 263 6 0 0 0 0 

················································································•t••············••t••t+ttt+ttt • ttttttttt • tt • tt 
TT = 2.0000 0TH = 0000 ITERR 
OU ( 1) = 365 00 YU( I) = 589 90 OU(N) = 355 10 YU(N) = 582 44 FRDM=O 00 IFR= 3 FRM=7 00 IFM= 0 

*****************************************************************************t+ • t ••••• tt+t • +t++ttt • ++tlttt+tt+ ••• t • ttttt • t+ttt 

TT = 2 0000 0TH = 0000 I TERR 1 
OU( 1) = 365.00 YU( 1) 589 90 OU(N) = 355 10 YU(N) 582 44 FRDM=O 14 !FR= FRM= 

X(I) y 00 ooc OQL OOR B BL BR BT WAVEHT A AL AR 

0 00 589,90 0.37 365 0 0 0 0 0 70. 8 0 0 0 0 70 8 0 3 246 5 0 0 0 0 
0 52 588 47 0.36 357 1 0 0 0 0 59 0 0 0 0 0 59 0 0 3 202 3 0 0 0 0 
0 68 587 49 0 35 354 3 0 0 0 0 59 8 0 0 0 0 59 8 0 3 142 6 0 0 0 0 
0 70 587 43 0 35 354 1 0 0 0 0 61 0 0 0 0 0 61 0 0 3 183 8 0 0 0 0 
0 92 586 96 0 37 371 2 0 0 0 0 67 4 0 0 0 0 67 4 0 3 274 8 0 0 0 0 
1.39 585 66 0 36 362 0 0 0 0 0 69 6 0.0 0 0 69 6 0 1 172 9 0 0 0 0 
1 so 585 21 0 36 360 2 0 0 0 0 70 3 0 0 0 0 70 3 0 0 217 4 0 0 0 0 
1 61 585 03 0.36 358 6 0 0 0 0 74 4 0 0 0 0 74 4 0 0 288 8 0 0 0 0 
1 72 584 95 0 36 357 1 0.0 0 0 79 3 0 0 0 0 19 3 -0 0 378 3 0 0 C 0 
1. 88 584 85 0 36 355 2 0 0 0 0 77 2 0 0 0 0 77 2 -0 0 345 2 0 0 0 0 
2 04 584 72 0 35 353 7 0.0 0 0 74 7 0.0 0 0 74 7 -0 1 310 1 0 0 0 0 
2 05 584 72 0 35 353 6 0 0 0 0 75 4 0 0 0 0 75 4 -0 374 0 0 0 0 0 
2 06 584 70 0 35 353 5 0 0 0 0 74 6 0 0 0 0 74 6 -0 309 0 0 0 0 0 
2.39 584 31 0 35 352 4 0 0 0 0 62 3 0 0 0 0 62 3 -0 2 239 0 0 0 0 0 
2 73 583 39 0 35 352 0 0 0 0 0 45 7 0 0 0 0 45 7 -0 3 144 9 0 0 0 0 
2 99 582.77 0 35 352 3 0 0 0 0 53 4 0 0 0 0 53 4 -0 6 193 1 0 0 0 0 
3,26 582 44 0 36 355 0 0 0 0 62 8 0 0 0 0 62 8 -o 7 247 9 0 0 0 0 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , ••••••••••••••••• , •• ,,,t++ttttttttt 

TT = 3 0000 0TH = 1 .0000 ITERR 
OU( 1) = 396 00 YU( 1) = 590 OB QU(N) = 376 36 YU(N) = 582 30 FROM=O 00 IFR= 3 FRM=7 00 !FM• 0 

*********************************************************************************** ••••••••• ********* ••• lt •• t •••• t\ • t l~ • t lt•lt 

TT = 3 0000 0TH = 0000 !TERR 
QU( 1) = 396 00 YU( 1) 590 08 QU(N) = 376.36 YU(N) 582 30 FRDM=O 14 IFR= FRM= 

X( I) y QO OQC OQL OOR B BL BR BT WAVEHT • AL AR 

0 00 590 08 0 40 396 0 0.0 0 0 71 2 0 0 0 0 71 2 0 5 258 9 0 0 0 0 
0 52 588,64 0.39 387 0 0 0 0 0 59 5 0 0 0 0 59 5 0 5 212 3 0 0 0 0 
0.68 587 70 0 38 384.5 0 0 0 0 61 0 0 0 0 0 61 0 0 5 155 1 0 0 0 0 
0 70 587 64 0 38 384 2 0 0 0 0 62.0 0 0 0 0 62 0 0 5 196 7 0 0 0 0 
O 92 587. 17 0.41 407 7 0.0 0 0 67 7 0.0 0 0 67 7 0 5 288 9 0 0 0 0 
1 39 585 84 0 40 398 3 0 0 0 0 72 .0 0 0 0 0 72 0 0 3 186 0 0 0 0 0 
1. so 585 39 0 40 395 9 0 0 0 0 72 0 0 0 0 0 72 0 0 2 230 0 0 0 0 0 
1 61 585 20 0 39 393 6 0 0 0 0 75 7 0 0 0 0 75 7 0 2 301 4 0 0 0 0 
1 72 585 ff 0 39 391 1 0 0 0 0 BO 3 0 0 0 0 BO 3 0 391 2 0 0 0 0 
1 BB 585 00 0.39 387.6 0 0 0 0 78 3 0 0 0 0 78 3 0 357 2 0 0 0 0 
2 04 584 86 0 38 384 2 0 0 0 0 75 9 0 0 0 0 75 9 0 320 9 0 0 0 0 
2.05 584 86 0.38 384.0 0 0 0 0 76 1 0 0 0 0 76 1 0 384 8 0 0 0 0 
2 06 584 84 0.38 383 7 0 0 0 0 75 8 0 0 0 0 75 8 0 319 6 0 0 0 0 
2 39 584 44 Q.38 377 .0 0 0 0 0 63 2 0 0 0 0 63 2 -0 1 246 G 0 0 0 0 
2 73 583 42 o. 37 373 7 0 0 0 0 45 9 0 0 0 0 45 9 -o 3 146 2 0 0 0 0 
2.99 582. 70 0 37 374 2 0 0 0 0 53 0 0 0 0 0 53 0 -o 7 189 5 0 0 0 0 
3,26 582 30 0 38 376 4 0 0 0 0 62 2 0 0 0 0 62 2 -0 9 239 0 0 0 0 0 

···························································*•****************************************••···············~······· TT = 4 0000 0TH = 1 0000 !TERR = 2 



ou< o' 
I I I 

= 427 00 VU( 1) 590 25 OU(N) 410'90 YU(N) 582 26 FROM=O oo' IFR= 3 FRM=7 00 !FM= 0 

" 
**************•**•**********************+*****************+••··········••t••·······••+t•t+••·••tttttttt+ttttt•tttttt+tittt tttt 
TT = 4 .0000 0TH = 1.0000 !TERR 2 
OU( 1 ) = 427 00 YU(1) 590 25 OU(N) = 410 90 YU(N) 582 26 FROM=O 14 IFR::c FRM= 

X(I) y QQ QOC QOl QOR B Bl BR BT WAVE I-IT A Al AR 

0 00 590 25 0 43 427 0 0 0 0 0 71 5 0 0 0 0 71 5 0 7 271 2 0 0 0 0 
0. 52 588 84 0 42 417 4 0 0 0 0 60 1 0 0 0 0 60 1 0 7 224 3 0 0 0 0 
0 68 588.00 0,41 413 0 0 0 0 62 B 0 0 0 0 62 8 0 B 173 9 0 0 0 0 
0 70 587 96 O 41 412 G 0 0 0 0 63 5 0 0 0 0 63 5 0 8 216 6 0 0 0 0 
0 92 587 48 0 47 473 0 0.0 0 0 68.2 0 0 0 0 68 2 o. 8 310 3 0 0 0 0 
1 39 586. 13 0 46 455 1 0 0 0 0 74 2 3 0 0 0 77 2 0.6 206 7 0 2 0 0 
1 50 585 GB 0 45 450 9 0 0 0 0 74 9 0 0 0 0 74 9 0.5 251 1 0 0 0 0 
1 61 585 47 0 45 446 8 0 0 0 0 77 9 0 0 0 0 77 9 0 4 322 7 0 0 0 0 
1 72 585 38 0 44 442 6 0 0 0 0 82 0 0 0 0 0 82 0 0 4 ,l 1 '3 1 0 0 0 0 
1 88 585 26 0 44 436 7 0.0 0 0 80 2 0 0 0 0 80 2 0 4 377 7 0 0 0 0 
2 04 585 11 0 43 431 2 0 0 0.0 77 9 0 0 0 0 77 9 0 3 339 9 0 0 0 0 
2 05 585 11 0 43 430 9 0 0 0 0 77 4 0 0 0 0 77 4 0 3 ...J03 8 0 0 0 0 
2.06 585.09 0 43 430 5 0 0 0 0 77 7 0 0 0 0 77 7 0 3 338 5 0 0 0 0 
2 39 584 65 0 42 421. 8 0 0 0 0 64 8 0 0 0 0 64 8 0 2 260 3 0 0 0 0 
2 73 583 57 0 42 415.'o 0 0 0 0 47 0 0 0 0 0 47 0 -o 1 153 1 0 0 0 0 
2 99 582 74 0 41 412 3 0 0 0.0 53 2 0 0 0 0 53 2 -o 6 191 8 0 0 0 0 
3 26 582 26 0 41 410 9 0 0 0 0 62 0 0 0 0 0 62 0 -o 9 23G 5 0 0 0 0 

********************************************************************************tttt•tt++++tt+tttttt• ttl Ytttttt ••tttttttt+t+tt 

TT = 5 0000 0TH = 0000 I TERR 2 
OU( 1) = 459 00 YU( 1) = 590 51 OU(N) = 505 67 YU(N) = 582 56 FROM=O 00 IFR= 15 FRM=7 00 IFM= 0 

*****************+ttttttttttt•ttttttt•ttttttttttt+t+ttttt • +++•*t***t******** •• ++++ •• ++t+tt •• ++++++t++++t+++t+tt+++t~t+~ttt+ l+t 
TT = 5 0000 DTH = 0000 !TERR 2 
QU( 1) = 459 00 YU( 1) 590 51 QUIN) = 505 67 YU(N) 582 56 FROM-"'0 14 IrR= FRM= 

X ( I ) V QO OOC QOl OOR B Bl BR BT WAVEHT A Al AR 

0 00 590 51 0 46 459 0 0 0 0 0 72.0 0 0 0 0 72 0 0 9 290 1 0 0 0 0 
0.52 589 4 1 0 43 431 1 0 0 0 0 61 6 0 0 0 0 61 6 1. 2 259 1 0 0 0 0 
0 68 589 00 0 41 414 5 0 0 0 0 68 5 0 0 0 0 68 5 1 8 239 5 0 0 0 0 
0 70 588 99 0 41 412 5 0 0 0 0 68 4 0 0 0 0 68 4 8 284 5 0 0 0 0 
0.92 588 49 0 75 747 .0 0 0 0 0 69 7 0 0 0 0 69 7 8 380 2 0.0 0 0 
1 39 586 96 0 68 669 4 7 5 0 0 7~ 7 22 5 0 0 98 2 4 269 2 10 8 0 0 
1 50 586 51 0 66 659 8 0 7 0 3 79 8 0 2 1 91 8 3 315 8 2 0 0 5 
1 . 61 586 28 0 65 645 3 0 1 0 1 82 7 2 2 2 3 90 0 3 387 7 0 3 0 3 
1 72 586. 16 0 63 630 3 o.o 0 0 86 5 0 0 2 0 90 9 1. 2 4 78 9 0 0 0 2 
1 88 586 00 0 61 609.4 0.0 0 0 85 5 0 0 0 0 85 6 1 1 439 2 0 0 0 0 
2 .04 585 8 1 0 59 590 1 0 0 0 0 83 5 0 0 0 0 83 5 0 396 5 0 0 0 0 
2 05 585 81 0 59 588 8 0 0 0 0 81 0 0 0 0 0 81 0 0 459 3 0 0 0 0 
2 .06 585 79 0 59 587 6 0 0 0 0 83 3 0 0 0 0 83 3 1 0 394 6 0 0 0 0 
2 39 585 27 0 55 553 4 0 0 0 0 68 6 0 0 3 4 72 0 0 8 302 1 0 0 0 5 
2 73 584 07 0 53 530 3 0 0 0 0 50 4 0 0 1 8 52 2 0 4 17 7 7 0 0 0 1 
2 99 583 13 0 52 517 6 0 0 0 0 55, 4 0 0 0 0 55 4 -o 2 212 9 0 0 0 0 
3 26 582 56 0 51 505 7 0 0 0 0 63 2 0 0 0 0 63 2 -o 6 254 9 0 0 0 0 

******************************************************************•*****••···············••tt+•+t++++t++••········~·····••++tt 
TT = 6.0000 DTH = 1 .0000 !TERR 3 
OU ( 1) = 490 00 YU ( 1) = 591 69 OU(N) = 823 41 VU(N) = 583 77 FROM"'O 00 !FR= 15 FRM=7 00 IrM= 0 

········································••******************************••········••tt+++**••····················••t••··~····· 
TT = 6,0000 DTH = 0000 !TERR 3 
OU( 1) " 490.00 VU( 1) = 591 69 QU(N) = 823.41 VU(N) = 583 77 FRDM=O 10 IFR= 1 FRM= 



X ( I ) 

0 00 
0 52 
0.68 
0 70 
0 92 
1 39 
1 so 
1 61 
1 72 
1.88 
2 04 
2 05 
2 06 
2 39 
2. 73 
2 99 
3 26 

y 

591 .69 
591. 38 
591.34 
591 . 34 
590 76 
588 91 
588 49 
588 22 
588 06 
587 83 
587 57 
587 56 
587.54 
586 89 
585 51 
584 45 
583.77 

TT = 7 0000 
QU(1) • 521 00 

TT • 7 0000 
QU( 1) • 521.00 

X( I) 

0 00 
0 52 
0 68 
0 70 
0 92 
1 39 
1 50 
1 61 
1 72 
1 88 
2 04 
2 05 
2 06 
2 39 
2 73 
2 gg 
3 26 

y 

593. 15 
593.07 
593 07 
593 07 
592 57 
590 87 
590 58 
590 36 
590 20 
589 95 
589 64 
589 64 
589 60 
588 84 
587.32 
586.22 
585.46 

TT = 8 0000 
QU(1) • 552 00 

TT = 8 0000 
QU(1) = 552 00 

X(I) 

0 00 
0 52 
0 68 
0 70 
0 92 
1 39 

y 

594 78 
594 78 
594 78 
594.78 
594 38 
592 76 

QQ 

0 49 
0 36 
0 31 
0 31 
1 58 

37 
33 
28 
24 
17 
12 
11 

1 11 
1 01 
0 93 
0 87 
0 82 

QQ 

0 52 
0 21 
0 09 
0 08 
2 59 
2 19 
2, 14 
2 10 
2.05 
1 96 

90 
90 
89 
79 
66 
56 
45 

QQ 

0 55 
-o 07 
-o 29 
-o 31 

4 11 
3 36 

ooc 

490 0 
364.4 
313 2 
308 3 

1579 5 
1242 8 
1261 5 
1247 2 
1226 8 
1166 0 
1116 7 
1113 1 
1109 5 
1009.6 
908 3 
869 5 
820 9 

DTH = 
vu ( 1 ) • 

0TH = 
YU ( 1) 

QQC 

515 
205 5 

86 7 
77 9 

2476 8 
1800 5 
1875 3 
1902 9 
1980 3 
1929 4 
1902 3 
1897 6 
1893 0 
1751 6 
1480 3 
1462 4 
1387 7 

0TH = 
YU( 1) = 

DTH = 
YU(1) 

QQC 

509.2 
-64 5 

-246 4 
-264 9 
3612 3 
2315 6 

OOL 

0 0 
0.2 
0 2 
0 2 
4.2 

131. 8 
49 3 
14 5 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

7 
5 

QQR 

0 0 
0 1 
0 0 
0 0 
0 0 
0 0 

18 0 
21 1 

8 5 
3 3 
0 0 
0 0 
0 0 
5 1 

22 8 
3 8 
1 0 

B 

74 4 
66 2 
82 0 
78 8 
74 1 
79 
83 4 
87 7 
92 2 
90 5 
88 9 
91 0 
88 8 
75 0 
58 3 
62 8 
69 4 

0000 !TERR 3 

BL 

0 0 
17 3 
37 2 
37 9 

109 0 
68 5 
39.0 
17 4 

0 0 
0 0 
0 0 
0.0 
0 0 
0 0 
0 0 
5 9 
9 7 

593 15 QU(N) = 1448 24 YU(N) • 

0000 !TERR 3 
593 15 QU(N) = 1448 24 YU(N) 

QQL 

5 7 
6 3 
4 7 
3 8 

115 1 
385 2 
194 1 
74.4 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

29 
36 9 

QQR 

0 2 
2 8 
0 0 
0 0 
0 0 
2 9 

74 0 
119 0 
64 8 
29 4 

0 0 
0 0 
0 0 

36 8 
182 8 
65 2 
23 6 

8 

75 0 
67 0 
92 4 
83 2 
79 1 
81 0 
86 8 
92 5 
98 1 
96 4 
94 1 

102 9 
94 0 
82 9 
68 3 
12 a 
79 2 

0000 !TERR 3 

BL 

94 5 
93. 1 

227 7 
232 9 
366 6 
174 5 
98 7 
42 4 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

17 0 

594 78 QU(N) = 2360 49 YU(N) = 

0000 
594 78 

QQL 

41 5 
-7 1 

-43 9 
-43 5 
500 1 
995 2 

ITERR 
QU(N) = 

QQR 

4 
-3 1 

0 0 
0 0 
0 1 

52 0 

3 
2360 49 

B 

75 0 
67 9 

102.7 
87 5 
83 5 
81 0 

YU(N) 

BL 

229 4 
170 1 
416 0 
425 5 
601 1 
349 6 

BR 

0 0 
9 6 
0 0 
0 0 
0 0 
0 0 

10 4 
18 5 
25 7 
11 5 
0.0 
0 0 
0 O 

23 6 
37 7 
16 6 

7 7 

BT 

74 4 
128 6 
119 2 
116 7 
183 
147 6 
145 2 
1~5 8 
148 8 
115 8 
88.9 

130 1 
88 8 
98 6 
96 0 
91 3 
96 5 

WAVEHT 

2 
3 2 
4 1 
4 2 
4 1 
3 4 
3 3 
3 2 
3 1 
2 9 
2 8 
2 8 
2 8 
2 4 
1 8 
1 1 
0 6 

A 

376 4 
385 9 
415 1 
458 4 
542 8 
420 5 
476 S 
553 
648 3 
600 2 
548 9 
610 3 
54b 1 
418 0 
255 7 
290 9 
335 4 

AL 

0 0 
3 3 
G 3 
6 4 

4 1 7 
99 8 
48 5 
19 3 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
2 8 
3 7 

585 46 FROM=O 00 IFR= 15 FRM-=7 00 IFM= 0 

585 46 FRDM=O 07 IFR= 

BR 

2 9 
51 7 

0 0 
0 0 
0 Q 
9 8 

23 5 
37 7 
52 5 
24 7 

0 0 
0 0 
0 0 

48 0 
83 
47 7 
24 6 

BT 

172 4 
403 3 
320 1 
316 0 
445 7 

265 3 
231 9 
216 1 
213 7 
150 7 
94 

193 8 
94 0 

130 9 
151 4 

154 5 
165 4 

'w'AVEHT 

3 6 
4 9 
5 8 
5 9 
5 9 
5 3 
5 4 
5 3 
5 2 
5 1 
4 8 
4 8 
4 8 
4 4 
3 6 
2 g 
2 3 

FRM= 

A 

485 4 
498.2 
566 2 
598 8 
681 2 
577 7 
655 5 
7<-16 6 
85 ✓ 8 
797 9 
738 2 
811 1 
734 7 
572 3 
370 6 
411 3 

AL 

54 
9G ·1 

235 G 
2--11 0 
471 6 
304 5 
172 4 
75 9 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

23 2 

587 11 FRDM=O 00 IFR: 15 FRM=7 00 IFM= 0 

587 11 

BR 

7 0 
94 5 

0 0 
0 0 
5 0 

31 0 

FRDM=O 05 IFR= 

BT 

311 4 
682 0 
518 7 
513.0 
689 6 
461- 6 

WAVEHT 

5 2 
6 6 
7 6 
7 6 
7 7 
7 2 

FRM= 

A 

608 
613 5 
733 2 
744 9 
828 3 
730 6 

AL 

319 
321 4 
78G 7 
804 8 

1360 7 
799 2 

AR 

0 0 
1 8 
0 0 
0 0 
0 0 
0 0 

12 9 
20 5 
26 5 
10 5 
0 0 
0 0 
0 O 

22 2 
28 5 

7 9 
3 0 

AR 

6 
53 5 

0 0 
0 0 
0 0 
' ;, 

45 0 
79 4 

110 4 
,0 1 

0 0 
0 0 
0 0 

90 2 
138 1 
64 9 

AR 

9 7 
178 5 

0 0 
0 0 
0 9 

42 7 



I 
' I I 

' 1 50 592.53 3 29 ~544 ? 554 2 190 9 87 219. 1 46 2 385.0 7 4 824 ,7 l\R 1 8 112 8 
1. 61 592.34 3 23 :?694 1 226 2 305 9 93 103 7 61 6 321 9 7 3 930 6 ?20 8 17 7 9 

" 
1 72 592 20 3, 17 2984 8 0 0 185 4 99 0 0 77 5 269 6 1 2 1049 9 0 0 240 3 
1 88 591 93 3 07 2975 0 0 0 90 7 98 2 0 0 37 1 204 0 7 0 991 0 0 0 110 0 
2 04 591 59 2 99 2992 8 0 0 0 0 97 0 0 0 0 0 136 6 6 8 924 8 0 0 0 0 
2 05 591 59 2.98 2984,3 0 0 0 0 110 2 0 0 0 0 508 9 6 8 1020 4 0 0 0 0 
2.06 591 54 2 98 2975 9 0 0 0.0 96 9 0 0 0 0 135 5 6 8 920 6 0 0 0 0 
2.39 590 62 2.82 2699,4 14 4 110. 3 86 1 21 2 119 8 247.4 6 1 722 8 17 2 237 5 
2.73 588 99 2.64 2163,8 9 3 468 4 74 0 26 1 185 8 285 8 5 3 490 G 13 0 342 1 
2.99 587 94 2.50 2193 8 86 8 218 7 80 8 44 4 95 4 24 2 9 4 6 543 9 65 ? 176 1 
3 26 587 11 2.36 2121 1 144 95 2 88 2 57 2 43 4 237 4 3 9 599 5 106 84 8 

***••*********************************************************•••·••·•••t•••••1••t•••~••••-+t••t-+*t*•t t••••ttttt • tttt+tt+ F-+ • ~tt 

TT = 9 0000 DTH = 0000 !TERR 2 
QU( i) = 609 00 YU( i) = 596 09 QU(N) = 3432 12 YU(N) - 588 43 FRDM=O 00 i FR"' 15 FRM=7 00 iFM:o 0 

* • * * * * * * * * * 't **>I:***** >I<****** -t-"' >I *>I<*• • *;,** >t ** • ** • *'I< "t * * * * ,i, * * * -t • >t * * *• • +.>I: •• -+* i' * • t t;, * -t •-+ ti i< + ti< i • '+"-+ t •-+ ti< +- t i<i T • >!' t t-+ "t •" t l 1 + t ,j< ! + ,t--+ t t l i t t +. 

TT = 9.0000 DTH = 1.0000 !TERR 2 
OU( 1 ) = 609 00 YU( 1 ) 596 09 QU(N) = 3432 12 YU(N) 588 43 FRDM=O 04 !FR= FRM-: 

X(I) y QQ OQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 596 09 0.61 514 5 92 3 2.2 75 0 332 5 16,7 433 4 6 5 706 4 690 5 ?1 2 
0 52 596.07 0 13 100 6 20 4 9.3 68 0 196 1 100 0 790 4 7.9 701 5 561 8 301 3 
0 68 596 07 -0 04 -28 0 -8 1 -0 0 104 0 598 8 5 4 761 7 8 8 867 1 1436 3 2 9 
0 70 596 07 -o 05 -41 7 -11 6 -o 0 88 0 606 1 8 0 916 3 8 9 858 2 1465 5 4 3 
0 92 595 73 5 15 4134 1 1004 9 6 4 85 2 713 1 23 0 821 2 9 0 942 7 2252 7 19 9 
1. 39 594 31 4 52 2572.5 1814 6 136 7 81 0 465 4 50 8 597 2 8 8 85G 4 1449 8 104 8 
1.50 594 14 4,47 3006 0 1112 0 347 5 87 4 310 1 65 7 503 1 9 0 965 4 914 8 202 5 
1 . 6 1 593 98 4. 41 3371 4 493 5 548 2 93 7 154.5 81 5 409 5 9 0 1084 0 433 0 295 ,, 
1 72 593.86 4 37 4014 9 0 0 351 7 99 9 0 0 98 2 316 0 8 9 1214 6 0 0 385 7 
1 88 593 58 4 27 4091 4 0 0 178 8 99 6 0 0 47 4 248 5 8 7 1153 4 0 0 179 4 
2.04 593.20 4 20 4197 3 0 0 0 0 99 0 0 0 0 0 178 9 8 4 1082 5 0 0 0 0 
2 05 593 22 4 19 4185,0 0 0 0 0 115 5 0 0 0 0 818 7 8 4 1203 7 0 0 0 0 
2 06 593 15 4 17 4172 8 0 0 0.0 98 9 0 0 0 0 177 7 8.4 1077 9 0 0 0 0 
2 39 592 00 4 01 3648 0 82 7 274 4 88 4 39 4 179 6 344 9 7 5 843 7 59 2 44,i 9 
2 73 590 29 3 78 2736 7 81 8 965 3 76 6 60 0 297 2 433 7 6 6 587 8 GB G 654 0 
2.99 589 28 3 60 2895 8 229.0 471 6 83 3 104 0 173 5 374 8 5 9 654 3 164 9 356 9 
3 26 588 43 3 43 2920 2 311 4 200 6 90 5 139 2 82 8 344 6 5 2 716 7 235 0 167 G 

NONCONVERGENCE OCCURRED AT CROSS-SECTION ND 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT= 9 000 DTH"' 0 500 !TERR= 9 

*"'*********************************************************************+****+••t•tt+t••······••+••·••t+tttttttt••t-+ttttttttttt 

TT = 9 5000 0TH = 0 5000 !TERR 2 
QU ( 1) = 636 00 YU ( 1) = 596 57 QU(N) = 4022 07 YU(N) = 588 95 FRDM=O 00 !FR= 15 FRM=7 00 IFM= 0 

*****"'******••••+•*"'*******••······•·••+••·•·•**"'****••••:t.l<*>l<*•*"'"'**********+'+'l",j,>tt t t..fa • 4+ t•*>l"ti<t't + t ,i,+1 I •t +'+~ '+*t+• • tit tt; • It t ~i< t 

TT = 9 5000 DTH = 0 5000 ITERR 2 
OU( 1) = 636 00 YU ( 1) 596 57 QU(N) = 4022.07 YU(N) 588 95 FROM=O 04 IFR= FRM= 

X( I) y 00 QQC QQL QQR 8 BL BR BT WAVEHT A AL AR 

0 00 596 57 0.64 515 7 117.8 2 5 75 0 345 6 51 1 528 3 7 0 742 0 851 4 37 3 
0 52 596.55 0 20 149.2 35 6 16 3 68 0 203 3 100 0 822 7 8 4 734 0 657 2 355 1 
0.68 596 55 0.05 36 6 12 3 0 0 104 0 670 0 7 8 859 3 9 3 917 1 1740 8 6 0 
0 70 596 55 0 03 23 0 7.6 0 0 88 0 676 1 1 6 1085 9 9 4 900 5 1773 4 9 0 
0 92 596 24 5 52 4271 ,2 1239 7 12 3 85 8 755 29 7 870 6 9 5 986 3 2626 5 33 3 
1 39 594 92 4 96 2567 3 2219 8 174 2 81 0 466 1 62 2 609 4 9 4 905 8 1733 7 135 3 
1.50 594,77 4 92 3071 6 1433 6 410. 2 87 8 310 6 76 2 514 1 9 6 1020 7 1110 6 247 3 
1 . 6 1 594 63 4.87 3549 5 670 1 655 0 94.5 155 3 90 8 419 5 9 6 114<1 3 532 3 350 6 
1 72 594 50 4.84 4400 1 0 0 438 S 101 0 0 0 106 2 326 0 9 5 1279 0 0 0 451 3 



1 88 594 21 4 76 4542 6 0 0 215 7 100 6 0 0 53 9 288 8 9 3 1217 0 0 0 211 0 
2 04 593 83 4. 70 4696 8 0 0 0.0 99 8 0 0 0 0 195 4 9 0 1145 0 0 0 o.o 
2 05 593.85 4 69 4686 8 0.0 0 0 117 5 0 0 0 0 939 9 9 1 1277 6 0 0 0 0 
2 06 593.78 4.68 4676 8 0 0 0 0 99 7 0 0 -o 0 194 9 0 1140 1 0 0 0 0 
2 39 592. 54 4 54 4030 2 131. 7 374 0 89 3 46 4 202 6 382 6 8 1 891 2 82 2 '547 0 
2.73 590 81 4 35 2955 7 138 2 1252 7 77 6 73 7 342 2 493 6 7 1 628 1 103 5 821 0 
2 99 589 83 4. 18 3196 0 340 5 640 4 84 4 128 2 205 2 428 3 6 5 700 0 228 3 460 2 
3 26 588.95 4.02 3292.4 453 4 276 2 91 .4 172 1 98 6 387 6 5 8 764 6 316 8 215 3 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 1 12 13 14 15 16 17 

TT= 9 500 DTH= 0 500 I TERR"' 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT= 9 500 • TH= 0 250 ITERR= 9 

**********************************************************************************••···········~············••1•+••··········· 
TT - 9 7500 DTH = 0 2500 ITERR = 2 
QU( 1) = 649 50 YU( 1) = 596 79 QU(N) = 4308 61 YU(N) = 589 17 FRDM=O 00 !FR= 15 FRM=7 00 !FM= 0 

*************************************************************************••·······························~~············· ••• ,. 
TT = 9 7500 0TH = 0 2500 ITERR 2 
QU( 1) = 649 50 YU(1) 596 79 QU(N) = 4308 61 YU(N) 589 17 FRDM=O 04 !FR= FRM= 

X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 596. 79 0 65 Sib 4 i29 8 3 3 75 0 35i 6 67 572 5 7 2 758 5 928 3 so 3 
0 52 596,71 0 19 140 5 35 8 16 4 68 0 206 6 100 0 837 6 8 6 749 0 702 4 377 1 
0.68 596 77 0 04 29 5 10 6 0 0 104 0 702 6 8 9 904 0 9 5 940 0 1891 9 7 8 
0 70 596 77 0 02 16 3 5 8 0 0 88 0 708 2 13 3 1163 7 9 6 919 9 1925 7 11 8 
0 92 596 48 5 72 4342 2 1358 6 15 8 86 1 774 3 32 8 893 2 9 8 1006 3 280..1 5 40 G 
1. 39 595 19 5. 18 2578 0 2406 3 194 4 81 0 466 5 67 3 614 8 9 6 927 7 1859 5 156 7 

50 595. 05 5 14 31 1 1 4 1582 6 442 7 88 0 310 9 BO 8 518 9 9 9 1045 0 1196 6 269 0 
1 61 594.90 5 10 3636 3 754 7 708 4 94 9 155 4 94 9 423 6 9 9 1170 8 575 8 376 5 
1 72 594. 78 5 07 4581 7 0.0 484 4 101 6 0 0 109 7 329 3 9 8 1307 3 0 0 481 5 
1 88 594 48 4 98 4750 3 0 0 233 4 101 5 0 0 58 9 326 0 9 6 1244 5 0 0 226 3 
2 04 594 09 4 92 4918 1 0 0 0 0 100 4 0 0 2 6 233 6 9 3 1171 3 0 0 0 1 
2 05 594 12 4 91 4908 2 0 0 0 0 1 17 8 0 0 0 0 972 1 9 3 1308 8 0 0 0 0 
2.06 594 04 4 90 4898 3 0 0 0 0 100 2 0 0 1 1 214 1 9 3 1166 , 0 0 0 0 
2.39 592 76 4.77 4191 1 156 3 422 1 89 6 49 3 212 0 397 9 8 3 910 7 92 6 592 3 
2 73 591 03 4 60 3044 5 166 6 1386 6 78 1 79 4 360 9 518 4 7 3 645 0 120 897 2 
2 99 590.05 4.44 3322 9 397 4 723 2 84 8 138 4 218 5 450 7 6 7 719 3 258 6 508 5 
3 26 589 17 4 31 3465 4 528 3 314 9 91 8 185 6 105 1 405 3 6 0 784 4 355 5 237 3 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NDNCDNVERGENCE OCCURRED AT CROSS-SECTION NO 1 1 12 13 14 15 16 17 

TT= 9 750 DTH= 0 500 I TERR"" 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 1 12 13 14 15 16 17 

TT= 9 750 DTH=:c 0 250 !TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 11 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 12 13 14 15 16 17 

TT= 9.750 DTH= 0 125 !TERR= 9 

················································································•·t••···········••+++t+ • ++t1•~+•••~·••tt++tt+t .. 
TT = 9 8750 DTH = 0 1250 !TERR 
QU( 1) = 656 25 YU(1) = 596 90 QU(N) = 4445 50 YU(N) " 589 26 FRDM=O 00 IFR= 15 FfiM=7 00 I FM-= 0 



**'**~•·•••••••••··•••••••·•••·••••••••••••t¥•••••+•••·••t1••••••••tt•••+•••••tt•t•~tt~ttttt~••t•t** ttttt~t+"tt•tl I ~i ~•t•+"+ttttt 
i'r = 9 8750 DTH = 0. 1250 !TERR 
ou(1) = 656 - 25 YU( 1 ) 596 90 OU(N) = 4445 50 YU(N) 589 26 FRDM=O 04 IFR= rRMc: 

X (I) y QQ QQC QQL OOR B Bl BR BT WAVEHT A AL AR 

0 00 596.90 0 66 516.7 135 7 3 8 75 0 354.6 74 9 594 1 7 3 766 7 966,5 5B 0 
0 52 596 88 0 21 153.6 40 3 18 5 68 0 208.2 100 0 844 B 8 7 756 2 724 5 387 8 
0 68 596 88 0 06 46 4 17 2 0 0 104 0 718.3 9 4 925 6 9 7 951 0 19GI 4 8 8 
0 70 596 88 0 05 33 1 12 1 0 0 88 0 723 6 14 1 1201 2 9 7 929 2 2001 7 13 2 
0 92 596 59 5 81 4372 2 14 16 1 17 6 86 2 783 4 34 3 904 0 9 9 1015 8 2890 8 44 3 

39 595 32 5 29 2584 9 2495 7 204 6 81 0 466 6 69 7 617 3 9 8 938 0 1918 9 165 ., 
50 595. 18 5.25 3132 1 1654.3 459 1 88 1 311 0 83 0 521 1 10 0 1056 5 1237 I 279 7 

1 61 595 04 5 21 3679 2 795 9 735 0 95 0 155 4 96 8 425 5 10 0 1183 3 596.2 389 2 
1. 72 594.91 5 18 4671 5 0 0 507 4 101 ,8 0 0 11 1 4 330 9 9 9 1320 6 0 0 496 0 

88 594 61 5 10 4857 5 0 0 243 0 101 8 0 0 61 2 3,13 3 9 7 1257 4 0 0 ;> 3 11 0 
2 04 594 21 5 03 5029 8 0 0 0.0 101.0 0 0 6 2 280 2 9 4 1183 4 0 0 0 7 
2 05 594 24 5.02 5020 2 0 0 0 0 117 .6 0 0 0 0 976 4 9 5 1323 2 0 0 0 0 
2 06 594 16 5 .01 5010 9 0 0 0 0 100 8 0 0 4 7 260 3 9 4 1178 2 0 0 0 4 
2 39 592 86 4 88 4263 4 168 2 445 0 89 8 50 6 216 3 404 8 8 4 919 5 97 5 613 2 
2 73 591 . 12 4 72 3084 7 180 5 1450 2 78 2 82.0 369 4 529 6 7 4 652 6 128 0 932 g 

2.99 590 16 4 57 3382 4 425 1 763 0 85 0 142.8 224 4 460 6 6 8 727 9 272 8 530, 8 
3.26 589 26 4 45 3547 7 564.4 333 4 92 0 191 3 107 8 412 9 6 792 9 372 9 247 2 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTI0"-1 NO 11 12 13 14 15 16 17 

Tr= 9 875 OTH= 0 500 I TERR::: 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT= 9 875 DTH= 0 250 !TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 6 7 8 9 10 11 12 13 14 15 
NONCONVERGENCE OCCURRED AT CROSS-SECTJON NO 16 17 

TT= 9 875 • TH= 0 125 ITERR::c 9 

NONCONVERGENCE 
1
occURRED AT CROSS-SECTION NO 6 7 8 9 10 11 12 13 14 15 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 16 17 
TT= 9 875 • TH= 0 063 ITERRc: 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 1 J 14 15 16 17 

TT= 9.875 DTH= 0 250 ITERR::c 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO. 1 2 3 4 5 G 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT"' 9 875 OTH= 0 250 ITERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 6 7 8 9 10 11 12 13 14 15 
NDNCONVERGENCE OCCURRED AT C~USS-StCllUN NU ib i7 

TT= 9 875 DTHc::: 0 250 !TERR: 9 

•···················••·········•···••······•···•···•·····••ttt••···•••t • t • ••tt•tttt ttt•ti•ttt~i • •+tt~•tttttttt~tti~t lttttt I tt+ 

TT = 10 3750 DTH = 0 5000 !TERR 3 
OU( 1) = 683.25 YU( 1) = 598 05 QU(N) = 5249 25 YU(N) = 589 87 FRDM:O 00 IFR= 15 FRM=7 00 IFM: 0 



*****************************•************t**************•*•*•*****•••1••····••*••······~··••t••·····••t••t••·····•i++t••••+•• 
TT = 10 3750 0TH = 0 5000 !TERR 3 
QU( 1) = 683 25 YU( 1 ) 598 05 QU(N) = 5249 25 YU(N) 589 87 FRDM=O 03 IFR= FRM=-

X( I) y QQ QQC QQL QQR B BL BR BT WAI/EHT A AL AR 

0 00 598 05 0 68 484 4 185,4 13 4 75 0 386. 5 159 0 825 9 8 5 853 6 1396 0 193 6 
0 52 598 06 -0.67 -447 5 -155 8 -10 9 68 0 225 9 100 0 924 7 9 9 836 7 981 5 506 2 
0.68 598 07 -1 12 -743 5 -376 8 - 1 8 104 0 895 6 15 4 1168 7 10 8 1075 4 2932 5 23 6 
0 70 598 07 - 1 18 -780 3 -39B 8 -3 4 88 0 898 1 23 1 1624 0 \0 9 1034 5 2972 2 35 4 
0 92 597,79 8 21 5630 4 2529 8 53 8 87 7 882,5 50 2 1020 4 11 1 1120 3 3890 9 95 1 
1. 39 596. 32 6 86 2954 8 3571 7 334 0 81 0 467 9 88 6 637 5 10 8 1019 6 2389 5 245 1 
1 50 596. 18 6 79 3656 0 2462.5 667 6 88 8 311 8 99 6 538 4 11 0 1144 8 1548 1 370 9 
1 61 596 01 6 72 4426 3 1240 4 1055 3 96 3 155 8 111 0 439 8 11 0 1276 6 748 0 490 5 
1.72 595 85 6 67 5898 5 0 0 768 1 103 7 0 0 123 1 342 2 10 9 14 17 6 0 0 606 6 
1 88 595 46 6 51 6156 3 0 0 357 2 104 4 0 0 76 8 459 2 10 6 1345 0 0 292 6 
2.04 594 89 6 37 6364 7 0 0 4 0 104 4 0 0 26 7 542 5 10 1 1253 4 0 0 11 9 
2 05 594 94 6. 35 6353 0 0 0 0 0 116 5 0 0 0 0 1001 10 2 1405 0 0 0 0 0 
2 06 594. 82 6 34 6335, 6 0 0 2 1 104 1 0 0 24 6 515 8 10 0 1246 2 0 0 10 1 
2 39 593.61 6 04 5087 8 288 4 661 8 91, 5 68 6 269 3 586 7 9 1 988 2 142 1 795 8 
2 73 591 . 75 5 72 3456 2 294 1 1965 3 79 5 98 3 423 1 600 9 8 0 701 7 184 2 1179 7 
2 99 590. 77 5 47 3787 1 629 6 1050 3 86 1 170. 1 260 521 0 7 4 780 5 369 2 679 9 
3 26 589.87 5 25 3966 4 822 3 460 5 93 0 229 5 126 462 7 6 7 849 3 501 2 318 5 

*************•********************************••·········•·*****••·················*•t**t••·······•·t•tt••····•~tt+tt++tttt+tt 
TT = 11 3750 0TH = OQQQ ITERR 2 
OU ( 1) = 737 25 YU( 1 ) = 598 17 QU(N) = 6332 24 YU(N) = 590 58 FRDM=O 00 IFR= 15 FRM=7 00 IFM= 0 

········••*************************••······•********************••·······~···················•t++t++t~tt+•++t+t • t~•·••ttttt+ • t 

TT = 11.3750 DTH = 0000 !TERR 2 
QU(\) = 737 25 YU( 1 ) 598 17 QU(N) = 6332 24 YU(N) 590 58 FRDM=O 03 IFR= FRM= 

X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 598 17 o. 74 517 1 204 2 16 0 75 0 389 8 167 7 850 0 8 6 862 6 1442 8 213 2 
0 52 598 05 1. 59 1053 3 366 1 166 7 68 0 225 8 100 0 924 0 9 9 836 979 3 505 3 
0 68 598 00 1 90 1266 4 630 8 3 0 104 0 885 0 15 0 1154 1 10 8 1067 9 2868 5 22 5 
0 70 598 00 1 94 1291 6 647 1 5.4 BB 0 886.7 22 5 1596 4 10 9 1027 7 2902 •l 33 7 -0.92 597.76 5 92 4045 8 1832 0 38 87 7 880 4 49 9 1018 0 11 1 1118 1 38G8 7 93 8 

39 596. 77 6.65 2724 3 3573 B 355 4 81 0 468 5 97 0 6ll6 5 11 2 1056 2 2601 1 287 0 
50 596. 66 6 67 3435 0 2544 5 693 5 89 1 312 2 107 7 546 8 11 5 1187 8 1699 0 421 0 
61 596.53 6 69 4252 1 1329 9 1105 7 97 0 156 1 118 5 447 4 11 5 1326 3 828 2 549 5 

1 72 596 39 6 70 5858 7 0 0 839,6 104 8 0 0 129 9 348 7 11 4 1,173 7 0 0 67,1 7 
1 BB 596 03 6.71 6297 6 0.0 411 5 106 1 0 0 87 3 537 4 11 1405 4 0 0 339 7 
2 04 595 53 6 67 6650 9 0 0 16 8 107 6 0 0 45 8 788 10 7 1321 1 0 0 35 0 
2 05 595 58 6 66 6663 7 0 0 0 0 115 5 0 0 0 0 1023 6 10 8 1479 0 0 0 0 0 
2 06 595 46 6 66 6649 8 0 0 9 9 107 3 0 0 43 8 762 2 10 7 1313 9 0 0 32 0 
2 39 594 12 6 56 5342 6 414 0 806 0 92 8 81 9 307 9 728 7 9 6 10J4 9 180 3 9,12 2 
2 73 592.37 6 50 3671 5 404 9 2427. 1 BO 0 124 5 490 6 695 1 8 7 751 8 252 7 146<1 0 
2 99 591 . 46 6 42 4 114 2 899 3 1406 5 87 4 200 9 300 4 589 0 8 1 840 7 497 8 874 3 
3 26 590. 58 6 33 4468 7 1216 0 647 5 94 3 273 6 147 3 520 4 7 4 915 4 678 7 415 0 

**********************************************************************************•tt•T*t+•tTTtTt*•tttTTT**iTTt+Tt ttTtt+•ttt tt 
Tr = 12 3750 DTH = 0000 !TERR 2 
QU(1) = 812 25 YU(\) = 597 95 QU(N) = 6529 51 YU(N) = 590 72 FRDM=O 00 IFR= 15 FRM:7 00 I FM: 0 

****************************************************************************T****+t•ttttTTttt+ttttT+ttttt•+t • tttTt+tt~ttttt l • t 

TT = 12 3750 DTH = 0000 !TERR 2 
QU ( 1) = 812 25 YU(1) 597 95 QU(N) = 6529 51 YU(N) 590 72 FRDMc:O 04 IFR= FRM= 

,,.X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 597.95 0 81 581 4 216 2 14 6 75 0 383 6 151 3 804 8 8 4 845 7 1355 4 177 2 
0 52 597.95 0 42 277 8 94 5 43 68 0 224 3 100 0 917 2 9 8 829 956 4 <195 1 



75 . .i ' 

I 
' 0 68 597.96 0 23 153.0 0 3 104 0 'c·1a. 9 14 8 1145 7 I 10 7 1063 6 2832 3 2 1 9 

0 70 597,96 0.20 134 1 66 6 0 5 88.0 881 7 22 2 1584 2 10 8 102£1 6 287 ✓ 0 32 9 
0 92 597 73 6 7 1 4608 4 2061 4 42,5 87 7 d77 4 49 4 1014 4 11 0 1114 ,8 38:36 5 92 0 

39 596 6£1 6 30 2616 2 3354 5 327 7 81 0 468 3 94 6 643 9 11 1045 5 2539 5 274 5 
50 596 54 6, 29 3277 3 2371 1 644 9 89 0 312 1 105 6 54--l 6 11 4 1176 6 1659 8 407 G 
61 596 4 1 6 29 4030 6 1231.3 1028 1 96 9 156 0 116 8 445 7 11 4 1315 1 810 1 535 8 
72 596 28 6.29 5512 3 0 0 775 9 104 6 0 0 128 6 347 4 11 3 1462 7 0 0 661 .0 

1 88 595.96 G.30 5915 6 0 0 380 5 105 9 0.0 85 9 5,G 9 1 1 1 1397 3 0 0 338 0 
2 04 595 48 6 34 6324,7 0.0 14 6 107 4 0 0 44 3 768 6 10 7 1315 6 0 0 32 7 
2 05 595 52 6 34 6343 2 0 0 0 0 115 6 0 0 0 0 10.21 5 10 7 1472 3 0 0 0 0 
2.06 595 4 1 6.35 6338 5 0 0 8.7 107, 1 0 0 42 3 743 1 10 6 1308 5 0 0 29 9 
2 39 594 12 6 43 5228 0 408 5 790 2 92 8 81 9 307 9 728 8 9 6 1034 9 180 3 942 2 
2 73 592 46 6 44 3605 5 410 4 2428 1 BO 0 129 1 501 1 710 2 8 7 758 7 263 6 1506 7 
2.99 591 59 6.49 4106 1 930 5 1451 2 87 5 209 6 308 6 605 7 8 2 851 9 524 1 9 1 :~ 3 
3 26 590 72 6 53 4541. 5 1301 3 686 6 94 5 282 6 151 7 532 3 7 5 829 719 1 436 7 

***********************~***************************+*i*****************************i •• Ti ••t~ • i ••• ~Titti • Tt • •t •• • tttT • iT*t ~*+tt 

TT = 13 3750 DTH = 0000 !TERR 2 
OU( 1) = 922.63 YU( 1) = 597 77 OU(N) = 6227 41 YU(N) = 590 58 FRDM=O 00 IrR"' 17 FRM=7 00 I FM= 0 

*****************************************i********* ••• +• ••• t•+ ••• t• • tt+ • •t •• •t •• t • tttt • t • tT+ttt • t •• t • ttTft~tttt • tttttttlttttt~ 
TT = 13 3750 DTH = .0000 ITERR 2 
OU( 1) = 922 63 YU( 1) 597 77 QU(N) = 6227 41 YU(N) 590 58 FRDM=O 04 IFR"' FRM,.. 

X ( I ) y OQ OQC OOL OOR B BL BR BT WAVEHT A AL AR 

0 00 597 77 0 92 671 1 237.4 14.2 75.0 37B 8 13B 5 769 6 8 2 B32 5 1288 3 151 7 
0 52 597 63 1 45 990 9 314.4 143 6 68.0 219 4 100 0 B95 5 9 5 B07 3 BBS I .:!62 9 

0 68 cno 58 69 1167 2 523 2 0 104 A 821 9 12 9 1067 6 10 4 1023 7 2505 6 16 G ;.JOI V 

0 70 597 57 1 73 1191 4 533 3 4 8B 0 824 7 19 3 1446 2 10 4 990 2 2518 5 24 8 
0 92 597 34 5 37 3B00 3 1541 0 27 4 87 2 845 4 44 2 976 B 10 6 1081 0 3502 G 73 B 
1 39 596. 39 5 99 2559 3 3132 9 295 6 81 0 46B 0 89 8 G38 B 10 8 102.:i 9 2420 G 25 1 0 
1. 50 596.28 6 01 3204 4 2204 9 59B 0 8B 9 311 9 101 4 540 2 11 115--1 0 1580 3 381 3 
1 . 61 596, 16 6 02 3927.3 1136 5 959 7 96 5 155 9 113 1 441 9 11 1290 5 770 4 50G 6 
1 72 596 03 6 04 5320 B 0 0 716 3 104 0 0 125 4 3<14 4 11 1 1436 3 0 0 628 9 
1 88 595 7 1 6.07 5723 4 0 0 349 B 105 0 0 B1 4 493 3 10 B 1371 3 0 0 312 4 
2 04 595 24 6 10 6092 9 0 0 9 0 106 2 0.0 37 2 677 B 10 5 1290 4 0.0 23 1 
2 05 595.28 6 10 6104 B 0 0 0 0 116 0 0 0 0 0 1013 2 10 5 14.::14 9 0 0 0 0 
2.06 595. 18 6 11 6102 4 0.0 5 2 105 9 0 0 35 3 653 3 10 4 1283 7 0 0 20 8 
2 39 593 97 6 16 5067,3 361 6 733 2 92 4 78 0 296 5 686 8 9 5 1021 0 16B 3 896 9 
2 73 592 30 6 23 3541 2 38 1 1 2307 80 0 120 9 482 2 683 2 8 6 746 3 244 3 1430 8 
2.99 591 43 6 23 4008 3 866 1358 1 87 4 199 5 298 6 585 9 8. 1 837 9 491 5 864 9 
3 26 590 58 6 23 4395 0 1195 7 636 7 94 3 273 5 147 3 520 4 7 4 915 3 678 5 4,4 8 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 3 4 5 6 7 8 9 10 11 12 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 13 14 15 16 17 

TT= 13 375 DTH"' 0 500 !TERR= 9 

**********************************************4ti**********f*44tt•4tttttttTtttt~Ttt+ttttttttttttt+ltttttTttt It • tit • ttlt It ltttt 
TT = 13 8750 DTH = 0 5000 !TERR 2 
OU( 1) = 978 13 YU ( 1) = 597.51 QU(N) = 6103 49 YU(N) = 590 53 FRDM=O 00 HR:= 15 FRM=7 00 IFM= 0 

*******************************************************************************tttt••tt•t~4tttttti ttlttttttittt+titttttt tttttt 
TT = 13 8750 DTH = 0, 5000 ITERR 2 
OU( 1) = 978. 13 YU ( 1) 597 51 QU(N) = 6103 49 YU(N) 590 53 FRDM=O 05 IFR: FRM= 

X(I) y 00 OQC OOL OOR B BL BR BT WAVEHT A AL AR 

0 00 597.51 0 98 728 6 238 0 11 6 75 0 371 5 119 5 717 1 7.9 812 8 1189 8 117 B 

0 52 597 44 1 06 737 2 224 0 102 5 68 0 216 7 100 0 883 0 9.3 794 7 844 8 444 4 
0.68 597.44 1 00 699.2 302 4 1 0 104 0 801, 7 12 2 1039 8 10 2 1009 5 2394 5 14 9 
0. 70 597 44 0 99 690.5 297 9 1 7 88 0 805.6 18 3 1399 B 10 3 978 7 2'131 G 22 3 

0.92 597 19 5 72 4101 4 1594 6 26 8 87 0 833.5 42 3 962 B 10 5 1068 4 3381 2 67 6 



39 596 16 5 67 2489 8 2914 3 266 5 81 0 467 7 85 5 634 2 10 6 1006 3 2312 9 230 9 
50 596 05 5 69 3101 7 2033 6 551 3 88 7 311 7 97 5 536 2 10 9 1133 6 1508 7 358 4 

1 61 595 93 5, 70 3775 5 1038 0 887 3 96 2 155 8 109 8 438 6 10 9 1268 7 735 2 481 4 
1. 72 595 81 5 71 5059 2 0 0 654 4 103 6 0 0 122 6 341 7 10 8 14 13 3 0 0 601 5 
1 88 595.51 5 76 5438 0 a 0 318 9 104.5 0 0 77 6 465 4 10 6 1349 8 0 0 296 1 
2 04 595 05 5 82 5818.2 a a 5 5 105 2 a a 31 4 603 6 10 3 1270 0 0 16 5 
2 05 595 08 5 83 5830 5 a a a a 116. 3 o a a a 1006 3 10 3 1422 0 0 0 a 
2 06 594 99 5,84 5834 0 a o 3 2 104 9 0 a 29 6 579 5 10 2 1263 5 0 0 14 6 
2.39 593 85 5 96 4937 1 329 6 691 2 92 1 74 9 287 6 654 0 9 4 1010 2 159 4 862 7 
2 73 592 23 6 01 3443 2 360 5 2206 2 80 a 116 8 472 6 669 5 8 5 740 1 235 0 1393 5 
2 99 591 37 6.06 3925 3 829 9 1307 7 87 3 196 9 295 2 580 2 8 0 832 8 479 9 847 ,1 
3.26 590.53 6 10 4327 8 1157 5 618 2 94 2 270 6 145 9 516 5 7 4 910 9 665 7 408 0 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT= 13 875 DTH= 0 500 !TERR"' 9 

*****************************************************~**********************•t++t+tt•+t+~•••t+tt+tlt+ltttttttttt+tlttttttt 
TT = 14. 3750 DTH = a 5000 !TERR 2 
QU( 1) = 1033 25 YU( 1) = 597 37 OU(N) = 5921 62 YU(N) = 590 44 FRDM=O 00 IFR= 15 FRM=7 00 IFM= 0 

*********************************************************************•*++tt•tttttttttttttt•tttttttttttt~ttttlttttttttttttt 
TT= 14 3750 DTH = 0 5000 ITERR 2 
QU( 1) = 1033 25 YU( 1) 597 37 QU(N) = 5921 62 YU(N) 590 44 FROM=O 05 !FR= FRM= 

X ( I ) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 597 37 03 779 6 243 2 10 5 75 0 367 7 109 3 GBB 8 7 B B02 2 1137 6 101 6 
0 52 597 21 35 950 8 272 7 124 9 68 0 213 1 100 0 867 1 9 0 778 7 794 2 420 9 
a 68 597 15 1 55 1108 5 443 9 1 2 104 0 759 3 10 8 981 8 9 9 979 B 2171 8 11 G 
0 70 597. 15 1.59 1133 6 449 6 2 1 B8 a 763 1 16 1 1297 0 10 0 953 2203 2 17 3 

0 92 596 91 4 97 3643 9 1309 a 19 2 BG 6 809 9 3B 5 935 0 10 2 1043 5 3145 9 56 C 
1 .39 595 94 5 52 2490 6 27B3 5 247 0 B1 0 467 4 B1 3 629 7 10 4 9BB 2 2208 7 212 3 
1 50 595 82 5.54 3090 8 1925 3 522.9 B8 5 311 5 93 7 532 3 10 6 1113 4 1437 6 336 6 
1 61 595 70 5 56 3739 6 971 B 843 6 95 9 155 7 106.4 435 2 10 7 1246 3 699 0 456 3 
1. 72 595 58 5 57 4956 a 0 a 613 6 103 2 0 a 119 7 338 9 10 6 1389 0 0 0 573 C 
1 BB 595 27 5 61 5316 2 0 0 297 4 103.8 0 0 73 2 432 6 10 4 1324 8 0 0 278 C 
2 .04 594 79 5,67 5664 7 0 a 2 6 103 9 a a 23 6 502 7 10 0 1242 7 0 0 9 3 
2 05 594 B2 5 67 5673 8 o a 0 0 116 7 0 0 0 0 997 a 10 0 1391 4 0 0 0 C 
2 06 594.72 5 6B 5678 8 0.0 1 4 103 6 0 0 21 7 478 3 9 9 1236 1 0 0 7 8 
2.39 593 74 5 77 4815.6 300 6 652 7 91 8 71 9 27B 9 622 1 9 3 999 8 151 0 830 4 
2 73 592. 12 5 B4 3378 9 341 4 2 118 3 80 0 111 . 4 460 0 651 4 8 4 731 8 223 3 1345 4 
2 99 591 . 27 5.88 3852 2 784 2 1246 4 B7 1 192 5 289 4 570 3 7 9 824 1 460 4 B1B 1 
3 26 590. 44 5 92 4236 4 1096 3 589 0 94 a 264 9 143 2 509.2 7 3 902 4 641 6 395 C 



B7700 PROGRAMDUMP FOR STACK 238 (MIX 6001/6033) BOSRd4A880 
N~ME·, (DNR08J)P/G/551/03 ON DNR08JECTS 

WEDNESDAY. APRIL 11, 1984 11 05 24 

MCP 33 320 2327 *SYSTEM/MCP33PATCH1970 INTRINSICS SYSTEM/INTRINSICS (LOAD£D) 
SYSTEM SERIAL #112 HOSTNAME· (NOT SPECIFIED) GROUP ID DEFAULT 

CAUSE OF DUMP· FAULT TERMINATION@ 018 0181 5 (00484300), 002 1841 4 (00216000), 025 0000 4 

PIS HISTORY WORD AT ENTRY TO PROGRAM DUMP: 0 000000 020404 

PROGRAMOUMP OPTIONS ARRAY(S), BASE, CODE, FILE(S) 

086C = LOSR (480EC) 

0678 (01,0006) 0 000000 
067A (01,0005) 0 000000 
0679 (01 ,0004) 0 000000 
0678 (01,0003) 0 FFFFFF 
0677 (01,0002) 0 000000 
0676 3 018610 

000000 
049E98 
000000 
FFFFFF 
0007F2 
58476E 

OP. OCT 00000000 01117230 

OP· OCT 77777777 77777777 
OP OCT 00000000 00003762 
RCW LL=01, CNTRL STATE 
SEG OESC 3 800026 8009B6 

EBC ??? ±q, DEC 302744 

EBC. DEC 
EBC:???? 2, DEC 2034 

[MCP SEGMENT @ 076E 01D5 3] 

CODE. 3 AOABB2 3595B8 3 4QC8A5 B252A6 3 B7B09E 27B8AE 
0675 ----0[01)=>3 coaooo 804007 *MSCW PREVIOUS MSCW ~ 066E, D[00]=0008 IN STACK 008 

>3 403AAB 85A3A3< 3 FFFFBO BOG~20 

0674 
0673 
0672 
0671 
0670 
066F 

(01,0006) 
(01,0005) 
(01,0004) 
(01,0003) 
(01 ,0002) 

PCW 
OP 
OP 

LL=02, 0(0] SEGMENT@ 076E 01B7 1, NORML STAIE 
OCT 00000000 00000006 EBC ????? DEC 6 
OCT.00000000 00000002 EBC·????? DEC 2 

7 238216 
0 000000 
0 000000 
0 000000 
0 000001 
3 

70876E 
000006 
000002 
000000 
000008 ***•*********** E~PONENT OVERFLOW 

008A18 10E018 RCW LL=03, NDRML STATE [USER SEGMENT 
SEG DESC 3 800032 A401A8 

@ 0018 01B1 5 (00484300)] 

CODE· 3 8214AO 828EFF 3 262353 F7CED9 3 149682 149682 
066E ----• [01]=>3 C08000 804000 *MSCW PREVIOUS MSCW@ 0661. D[00]=0008 IN STACK 008 

>3 149082 149082< 3 8354B5 B88202 

0 0077EF AOBB2D 
0 08E 1E8 2CFEOO 
6 800000 000000 
0 000000 000008 
0 000000 000001 
0 26CCCC CCCCCO 
5 E00004 0408E6 
0 000000 000000 
5 400015 44A89A 

638001 400151 
638001 400142 

OP 
OP 
sew 
OP 
OP 
OP 
OESC 

OCT 00073757 50135455 
OCT 02760750 13177000 

Eac? z~ • Ee ~1~1~1~~b0Lo 

EBC Y ?, DEC 2 ~8223573708E+32 

OCT 00000000 00000010 EBC ????? DEC 8 
OCT·OOOOOOOO 00000001 EBC•????? DEC 1 
OCT 11546314 63146315 EBC DECO 6 

[PRESENT-COPY] DATA, INDEX=64 (MOM NOT IN THIS STACK OR SEGOICT) 

OESC [ABSENT-COPY] DATA, LENGTH=340 (MOM@ OFFSET=001A IN THIS STACK) 
SIRW OFFSET=0165 (0014+0151) IN THIS STACK 
SIRW OFFSET=0156 (0014+0142) IN THIS STACK 

OGGD (03,000C) 
066C ( 03, 0008) 
0668 (03,000A) 
066A ( 03, 0009) 
0669 (03,0008) 
0668 (03,0007) 
0667 (03, 0006) 
0666 ( 03 , 0005) 
0665 ( 03, 0004) 
0664 ( 03, 0003) 
0663 ( 03, 0002) 
0662 3 038984 10E002 RCW LL=03, MnDMr STATE [USER SEGMENT @ 0002 1841 4 (00216000)] 

SEG OESC 3 8801F 1 34F06C 
CODE· 3 9841AE 516451 3 42AF51 51AF50 3 OGBDBO B31F40 >3 5010A6 A8B309< 3 635014 ADB18C 

0661 ----0(03]=>3 638001 40C0B7 *MSCW PREVIOUS MSCW <ii 05AA; 0[02]=0014 

0660 (03,0086) 6 800000 000000 sew 
065F (03,0085) 7 2387D3 C12002 PCW LL=04, D[ 1] SEGMENT @ 0002: 1D3C 3, NORML STATE 
065E (03 ,0084) 7 23870 1 A 12002 PCW LL =04, D [ 1 ] SEGMENT @ 0002· 101A 3, NORML STATE 
0650 (03,0083) 7 2388C8 812002 PCW Llc:04, D[ t] SEGMENT @ 0002 1CB8 5, NORML STATE 
065C (03,0082) 7 2381C9 012002 PCW· LL=04, D[1] SEGMENT @ 0002 1C9D 0, NORML STATE 
065B (03,0081) 7 238BC8 112002 PCW· LL=04, 0(1] SEGMENT @ 0002 1C81 5, NORML STATE 
065A ( 03. 00B0) 7 2388C5 912002 PCW· LL-=04, D [ 1 l SEGMENT " 0002 1C59, 5, NORML STATE 
0659 (03,00AF) 7 238BC4 A12002 PCW LL=04, O[ 1] SEGMENT " 0002 1C4A 5, NORML STATE 
0658 (03,00AE) 7 2389BE 812002 PCW. LL=04, O[ 1] SEGMENT @ 0002 18EB 4, NORML STArE 
0657 (03,00AO) 7 238BBA 212002 PCW LL=04, O[ 1] SEGMENT @ 0002 1BA2 5, NORML STATE 
0656 (03 ,OOAC) 7 238382 512002 PCW LL=04, 0( 1) SEGMENT @I 0002: 1825 1, NORML STATE 
0655 (03,00A8) 7 2388AE 312002 PCW· LL=04, 0 [ 1] SEGMENT .. 0002: 1AE3 5, NORML STATE 
0654 (03,00AA) 7 2388AC ii:2002 PCW LL=04. D[ i] ~1:.1.:iMl:.NI @ 0002: iACi 5, NORML STATE 
0653 (03,00A9) 7 2388A3 112002 PCW· LL=04, O[ 1] SEGMENT @ 0002. 1A31 5, NORML STATE 



0652 (03,00A8) 7 2383A1 512002 PCW LL=04, D( 1 l SEGMENT @ 0002 1A15 1 . NORML STATE 
0651 (03,00A7) 7 238990 C12002 PCW LL=04, D[ 1 l SEGMENT @ 0002 19DC 4, NORML STATE 
0650 (03,00A6) 7 238598 F 12002 PCW LL=04, D( 1 J SEGMENT @I 0002 198F 2, NORML STATE 
064F (03,00A5) 7 238396 D12002 PCW. LL=04, D ( 1 J SEGMENT " 0002· 1960 1 . NORML STATE 
064E (03 ,OOA4) 7 238B8A A12002 PCW LL=04, D[ 1 l SEGMENT "' 0002 18AA 5, NORML STATE 
0640 (03,00A3) 7 238B89 D12002 PCW LL=04, D [ 1] SEGMENT @l 0002 1890 5, NDRML STATE 
064C (03,00A2) 7 23896A 412002 PCW LL=04. D [ 1] SEGMENT @ 0002 16A4 4, NORML STATE 
064B (03,00A1) 7 238B5B 512002 PCW: LL=04, D ( 1 ] SEGMENT @ 0002 1585 5, NORML STATE 
064A (03,00AO) 7 238B57 012002 PC•/ LL•04, D ( 1 l SEGMENT "0002 1570 5, NDRML STATE 
0649 (03,009F) 7 238B55 E12002 PCW LL=04, D ( 1] SEGMENT <& 0002 155E 5, NORML STATE 
0648 (03,009E) 7 238754 112002 PCW· LL=04, D [ 1 l SEGMENT @I 0002 1541 · 3, NORML STATE 
0647 (03,009D) 7 238551 F12002 PCW, LL•04, D( 1] SEGMENT @ 0002· 151F 2. NORML STATE 
0646 (03,009C) 7 238950 612002 PCW. LL=04, D ( 1 ] SEGMENT @ 0002 1506 4. NORML STATE 
0645 'M """nn \ 7 238140 012002 Pew· LL=04, n r ~ 1 SEGMENT @ 0002 1400 A NORML STATE \VJ, vv:;:,o, V l I J v, 
0644 (03,009A) 7 23893C A12002 PCW LL=04, D [ 1] SEGMENT " 0002 13CA 4. NORML STATE 
0643 (03,0099) 7 238138 912002 PCW LL=04, D ( 1 l SEGMENT " 0002 1389 0, NORML STATE 
0642 (03,0098) 7 238739 F12002 PCW LL=04, D ( 1] SEGMENT @ 0002 139F 3, NORML STATE 
0641 (03,0097) 7 238129 612002 PCW LL=04, D [ 1 ] SEGMENT .. 0002 1296 0, NORML STATE 
0640 (03,0096) 7 238728 212002 PCW LL=04, D [ 1 ] SEGMENT .. 0002 1282 3, NORML STATE 
063F (03,0095) 7 .238310 A12002 PCW LL=04, D[ 1] SEGMENT "' 0002 11DA 1, NORML STATE 
063E (03,0094) 7 .238816 412002 PCW LL=04. D [ 1 ] SEGMENT l6l 0002 1164 5, NORML STATE 
0630 (03,0093) 7 238714 012002 PCW LL=04, D[ 1 l SEGMENT "' 0002 1140 3, NORML Sl ATE 
063C (03,0092) 7 2387 13 112002 PCW LL=04, D[ 1] SEGMENT " 0002 1131 3, NORML STATE 
063B (03 ,0091) 7 2388 11 E 12002 PCW LL=04, D[ 1 l SEGMENT @ 0002 111E 5, NORML STATE 
063A (03,0090) 7 2388 11 112002 PCW LL=04. O[ 1] SEGMENT @ 0002 1111 . 5, NORML STATE 
0639 (03 ,008F) 7 23B90E E 12002 PCW· LL=04, D ( 1 l SEGMENT @ 0002 10EE 4. NORML STATE 
0638 (03,008E) 7 238B0D D12002 PCW LL=04, D[ 1] SEGMENT @ 0002 1000·5, NDRML STATE 
0637 (03,008D) 7 238808 312002 PCW LL=04, D[ 1 l SEGMENT @ 0002 1083.5, NORML STATf 
0636 (03,008C) 7 23850A 212002 PCW LL=04. D[ 1] SEGMENT a 0002 10A2 2' NORML STATE 
0635 (03,008B) 7 238704 312002 PCW LL=04, 0( 1 ] SEGMENT \!l 0002 1043 3, NORML STATE 
0634 (03,008A) 7 2386FB 412002 PCW LL=04, O[ 1] SEGMENT @ 0002 OF84 3, NORML STATE 
0633 (03,0089) 7 2384F9 212002 PCW· LL=04, D[ 1 J SEGMENT .. 0002 OF92·2, NORML STATE 
0632 (03,0088) 7 2386F7 712002 PCW Ll=04, O[ 1] SEGMENT .. 0002 OF77 3. NORML STATE 
0631 (03,0087) 7 2386F5 212002 PCW· LL=04, o ( 1] SEGMENT @ 0002·0F52 3, NORML STATE 
0630 (03,0086) 7 2386F2 F12002 PCW LL•04, o ( 1 ] SEGMENT@ 0002 OF2F 3. NORML STATE 
062F (03,0085) 7 2384 F 1 112002 PCW LL=04, D [ 1 ] SEGMENT@ 0002 OF 11 2. NORML STATE 
062E ,,.,.,.. nnn,1\ 7 2384EF 312002 ,...,..,,, 

LL=04, ,... r • 1 SEGMENT @ 0002 OEF3 0 NORML STATE ,vv,vvo .. , ..... .._," . Ul I J £. 

0620 (03,0083) 7 2386EO 512002 PCW· LL=04, D [ 1 l SEGMENT 0 0002 OE05 3. NORML STATE 
062C (03,0082) 7 2386EB 712002 PCW. LL=04, D ( 1 ] SEGMENT @I 0002 OEB7 3. NORML STATE 
062B (03,0081) 7 2386E9 912002 PCW LL=04, D [ 1] SEGMENT @ 0002 OE99 3, NORML STATE 
062A (03,0080) 7 2386E7 B12002 PCW LL=04, D [ 1 l SEGMENT @ 0002 OE7B 3, NORML STATE 
0629 (03 ,007F) 7 23B6E5 B12002 PCW LL=04, D [ 1 l SEGMENT "' 0002 OE5B 3, NORML STATE 
0628 (03,007E) 7 2386E3 912002 PCW LL=04, D ( 1 ] SEGMENT " 0002 OE39,3, NORML STATE 
0627 (03,007D) 7 238AE2 012002 PCW· LL=04, D ( 1] SEGMENT " 0002 OE20 5, NORML STATE 
0626 (03,007C) 7 .23BAEO B12002 PCW LL=04, D[ 1) SEGMENT @ 0002 OEOB 5, NORML STATE 
0625 (03,0078) 7 .2386C1 012002 PCW . L L•04, D( 1] SEGMENT @ 0002 OC10 3, NORML srATE 
0624 (03,007A) 7 23888D 812002 PCW LL=04, D ( 1 l SEGMENT @I 0002·0BDB·4, NORML STATE 
0623 (03,0079) 7 .238ABC C12002 PCW L L=04, D [ 1] SEGMENT @ 0002 OBCC 5, NORML STATE 
0622 (03,0078) 7 238488 A12002 PCW LL=04, D( 1] SEGMENT @ 0002 0B8A 2. NORML STATE 
0621 (03,0077) 7 23808A A12002 PCW LL=04, D ( 1 l SEGMENT @l 0002 OBAA 0, NORML STATE 
0620 (03,0076) 7 238689 812002 PCW LL=04, D[ 1] SEGMENT @ 0002 0B98 3. NORML STATE 
061F (03,0075) 7 2382B8 412002 PCW LL=04. D [ 1 ] SEGMENT @l 0002 0B84 1. NORML STATE 
061E (03,0074) 7 238AA6 E12002 PCW L L=04. D( 1} SEGMENT @ 0002 OAGE 5. NDRML STATE 
061D (03,0073) 7 2380A5 112002 PCW L L=04, D [ 1] SEGMENT " 0002 OA51 0, NDRML STJ\TE 
061C (03,0072) 7 238AA4 712002 PCW LL=04, D[ 1] SEGMENT " 0002 OA47 5, NDRML STATE 
061B (03, 0071) 7 2386A3 F12002 PCW LL=04, D[ 1] SEGMENT " 0002 OA3F 3. NDRML STATE 
061A (03,0070) 7 2384A3 112002 PCW· LL=04, D( 1] SEGMENT " 0002 OA31 2, NDRML STATE 
0619 (03,006F) 7 2386AO 812002 PCW LL=04, D[ 1] SEGMENT @ 0002 OA08 3, NDRML STATE 
0618 (03 ,006E) 7 238A9F F12002 PCW LL=04. D[ 1 l SEGMENT @ 0002 09FF 5, NDRML STATE 
f'\C,,t'7 Irv~ r,r,cn \ 7 "'-'.IC Ant: C12002 PCW I I -AA nr • 1 C'~r-Ul: .. IT @l 0002 r,nt:r- 0 NORML C-TATI: VCI I I \VV,VVCIU/ ,,£.., c,,...:::, I;. LL_V..,., u L , J Jl:;.Ul•ll;.I'< I v::;,c:,._, a, ..,,,.., I;. 

0616 (03,006C) 7 238A90 D12002 PCW LL=04, D[ 1] SEGMENT ,ul 0002 090D 5, NORML STATE 
0615 (03,006B) 7 23889C E12002 PCW· LL=04, D[ 1] SEGMENT @ 0002 09CE 4, NORML STATE 
06,14 (03,006A) 7 238A9A 612002 PCW: LL=04, D[ 1 J SEGMENT " 0002 09A6·5, NORML STATE 
0613 (03,0069) 7 238499 812002 PCW. LL=04, D ( 1 ] SEGMENT @ 0002 0998 2. NORML STATE 
0612 (03,0068) 7 238A98 412002 PCW· L L=04, D( 1 J SEGMENT @l 0002 0984 5, NORML STATE 
0611 (03,0067) 7 238A97 312002 PCW· LL=04, D[ 1] SEGMENT @ 0002 0973 5, NORML STATE 



I I I I i 
0610 (03,0066) 7 238A96 ; 12002 PnJ: LL=04, D [ 1 I SEGMENT ia 0002 0861 '5, NDRML STATE 
060F, (03,0065) 7 238295 41200~ PCW· LL=04, D [ 1 ]' SEGMENT i:a 0002 0954 1 • NDRML ST/I.TE 
O<;OE (03,0064) 7 238694 212002 PCW LL=04, D [ 1 I SEGMENT ~ 0002 0942 3. NORML STATE 
060D (03,0063) 7 238A92 F12002 PCW· LL=04, D [ 1] SEGMENT "0002 092F.5, NORML STATE 
060C (03,0062) 7 238292 212002 PCW LL=04, D [ 1] SEGMENT @ 0002 0922 1 . NDRML STATE 
060B (03,0061) 7 238A90 912002 PCW: LL=04, D [ 1 l SEGMENT @ 0002·0909 5, NORML STATE 
060A (03,0060) 7 2382BF 812002 PCW. LL=04, D [ 1 ] SEGMENT @ 0002 08F8 1, NORML STATE 
0609 (03,005F) 7 238A8E 212002 PCW LL=04, D [ 1 ] SEGMENT "' 0002 0BE2 5. NORML STATE 
0608 (03,005E) 7 238A8D B12002 PCW LL=04, D [ 1 ] SEGMENT@ 0002 08D8 5, NORML STATE 
0607 (03,005D) 7 23868C D12002 PCW· LL =04, D [ 1 ] SEGMENT@ 0002 OSCO 3, NORML STATE 
0606 (03,005C) 7 23BA8B E12002 PCW LL=04, D [ 1] SEGMENT "' 0002 08BE 5, NORML STATE 
0605 ( 03, 005B) 7 23888A C12002 PCW· LL=04, D[ 1] SEGMENT@ 0002 08AC·4, NORML STATE 
0604 (03,005A) 7 238A88 F12002 PCW LL =04, D[ 1] SF<;MFNT " 0002 088F 5, NORML STATE 
0603 (03,0059) 7 238285 B12002 PCW LL=04, D[ 1] SEGMENT "0002 085B 1, NORML STATE 
0602 (03,0058) 7 238481 612002 PCW LL=04. D[ 1] SEGMENT "0002 0816,2, NORML STATE 
0601 (03,0057) 7 238880 912002 PCW LL=04, D[ 1 I SEGMENT " 0002 0809 4, NORML STATE 
0600 ( 03, 0056) 7 238A 7E F12002 PCW LL=04, D[ 1 I SEGMENT .. 0002 07EF 5. NORML STATE 
05FF (03,0055) 7 23867E 212002 PCW LL=04, D[ 1] SEGMENT " 0002 07E2 3. NDRML STATE 
05FE ( 03, 0054) 7 23807D 012002 PCW LL=04. D [ 1] SEGMENT " 0002 07D0 o. NORML SfATE 
05FO (03,0053) 7 23807B 012002 PCW LL=04, D [ 1 J SEGMENT @I 0002 07B0 o. NORML STATE 
05FC t ,.,..,, ,.,..,.,..,::,, \ 

7 23887A 912002 PCW: LL=04, n r ~ 1 SEGMENT " 0002 07A9 4. NORML STATE \V>J,VVJ,GJ UL I J 
05FB (03,0051) 7 238879 512002 PCW. LL:=04, D [ 1] SEGMENT @ 0002 0795 4. NORML STATE 
05FA (03,0050) 7 238878 412002 PCW LL=04, D [ 1 I SEGMENT ~ 0002.0784 4. NORML STATE 
05F9 (03,004F) 7 238A77 312002 PCW: LL=04, D [ 1 ] SEGMENT \81 0002 0773·5, NORML STATE 
05f8 (03,004E) 7 238672 A12002 PCW LL=04, D [ 1] SEGMENT ti5l 0002 072A·3, NORML STATE 
05F7 (03,004D) 7 238670 C12002 PCW LL=04, D [ 1) SEGMENT ~ 0002 070C 3, NORML STATE 
05F6 (03,004C) 7 23806F Cl2002 PCYi'· LL=04, D [ 1 ] SEGMENT ., 0002 06FC o. NORML STATE 
05F5 (03,004B) 7 23806E A12002 PCW· LL=04, D [ 1 ] SEGMENT .. 0002 06EA 0, NORML STATE 
OSF4 (03,004A) "/ 23846[) 0;2002 PCW LL=04, D [ 1 j SEGMENT " 0002 0608 2, NORML STATE 
05F3 (03,0049) 7 238668 412002 PCW. LL=04, D [ 1] SEGMENT .. 0002 0684 3, NORML STATE 
05F2 (03,0048) 7 238A67 312002 PCW LL=04, D [ 1] SEGMENT @ 0002 0673 5, NDRML STATE 
05F1 (03,D047) 7 238A66 012002 PCW· LL=04, D [ 1] SEGMENT " 0002 OGG0.5, NORML STATE 
05FO ( 03, 0046) 7 238465 112002 PCW LL=04, D [ 1] SEGMENT ., 0002 0651 · 2, NORML STATE 
OSEF (03,0045) 7 238264 A12002 PCW L L=04, D [ 1] SEGMENT O 0002 064A 1, NDRML STATE 
05EE ( 03, 0044) 7 238A62 D12002 PCW LL=04, D[ 1] SEGMENT $l 0002 .062D 5, NORML STATE 
05ED (03,0043) 7 238861 E12002 PCW LL =04, D[ 1] SEGMENT " 0002:061E 4, NORML STATE 
05EC (03,0042) 7 238860 012002 PCW LL =04, D[ 1] SEGMENT " 0002 060D 4, r-JORML STATE 
05EB (03,0041) 7 238A5F C12002 PCW LL=04, D[ 1 I SEGMENT ~ 0002 05FC 5, NORML STATE 
05EA (03,0040) 7 238A5E 912002 PCW LL=04, D[ 1] SEGMENT @I 0002 05E9 5. NORML STATE 
05E9 (03,003F) 7 238A5D 612002 PCW LL=04, D [ 1 I SEGMENT @ 0002:0506 5, NORML STATE 
05E8 (03.003E) 7 23845C 612002 PCW LL=04, D [ 1 I SEGMENT 1o1 0002 05C6 2, NORML STATE 
05E7 (03,003D) 7 23885A 512002 PCW LL=04, D [ 1 J SEGMENT 161 0002 05A5 4, NORML STATE 
05E6 (03,003C) 7 238A58 E 12002 PCW LL=04, D [ 1 J SEGMENT @I 0002 058E 5, NORML STATE 
05E5 (03,003B) 7 238A57 D12002 PCW l,.L=04, D [ 1] SEGMENT @l 0002 057!) 5, NORML STATE 
05E4 (03,003A) 7 238056 812002 PCW LL=04, D [ 1] SEGMENT @ 0002 0568 o. NORML STATE 
05E3 (03,0039) 7 238A54 912002 PCW· LL"'04, D [ 1 ] SEGMENT @ 0002 0549 5, NORML STATE 
05E2 (03,0038) 7 238051 812002 PCW: LL=04, D [ 1 ] SEGMENT @ 0002 0518 o. NORML STATE 
05E1 (03,0037) 7 238A4E 012002 PCW: LL=04, D [ 1 ] SEGMENT " 0002 04EO 5, NORML STATE 
05EO (03,0036) 7 238A4C 612002 PCW: LL=04, D [ 1] SEGMENT " 0002.04C6 5, NORML STATE 
05DF (03,0035) 7 238A4B 112002 PCW· LL=04, D[ 1 I SEGMENT " 0002 0481 5, NORML STATE 
05DE (03,0034) 7 23824A 912002 PCW, Ll=04, D [ 1] SEGMENT " 0002 04A9 1, NORML STATE 
05D0 {r,-, Af'l':l':l' 7 238249 512002 PCW I I -AA r.r • 1 SEGMENT " 0002 0495 NORML STATE \V,J,V....,,_,._,, ....... -v ... ' V L I J 

05DC (03,0032) 7 238448 512002 PCW. LL=04, D [ 1 l SEGMENT " 0002 0485 2. NORML STATE 
050B (03,0031) 7 238847 A12002 PCW LL=04, D [ 1 I SEGMENT " 0002 047A 4, NORML STATE 
050A (03,0030) 7 238A46 912002 PCW Ll=04, D [ 1 I SEGMENT " 0002 0469 5. NORML STATE 
05D9 (03,002F) 7 238640 812002 PCW LL=04, D[ 1 I SEGMENT " 0002 0408 3._ NORML STATE 
05D8 (03,002E) 7 238A3F F 12002 PCW Ll=04, O[ 1] SEGMENT " 0002 03FF 5, NORML ST ATE 
05D7 (03,002D) 7 238A3F 012002 Pew· LL=04, D [ 1 I SEGMENT " 0002 03FO 5, NORML STAlE 
0506 (03,002C) 7 238A3E 112002 PCW LL=04, D [ 1 I SEGMENT (61 0002 ·03E1 ·5. NORML STAT[ 
0505 (03,0028) 7 238838 012002 PCW Ll=04, O[ i] :::,t:.l.:iMt.NI " 0002 03BO 4, NORML STATE 
0504 ( 03, 002A) 7 238A39 112002 PCW LL=04. o [ 1 I SEGMENT (01 0002 0391 5, NORML STATE 
0503 (03,0029) 7 238A37 C12002 PCW LL=04, o [I] SEGMENT " 0002 037C 5, NDRML STATE 
05D2 (03,0028) 7 238437 612002 PCW LL=04, D [ 1 ] SEGMENT .. 0002·0376·2. NDRML STATE 
05D1 (03,0027) 7 238A35 612002 PCW LL=04, D [ 1] SEGMENT " 0002 0356 5, NORML STATE 
05D0 (03,0026) 7 238A33 B12002 PCW LL=04, D [ 1 ] SEGMENT " 0002 033B 5, NORML STATE 
05CF (03,0025) 7 238632 B12002 PCW, LL=04, D [ 1 ] SEGMENT @ 0002 0328·3. NORML STA rE 



05CE (03,0024) 7 238A31 212002 PCW LL=04, D [ 1] SEGMENT tfil 0002 0312 5, NORML STATE 
05CO (03,0023) 7 238230 A 12002 PCW LL=04, D [ 1 ] SEGMENT@ 0002 030A 1 ' NORML STATE 
05CC (03,0022) 7 23842E 512002 PCW LL=04, D [ 1] SEGMENT @ 0002·02E5 2, NORML STATE 
05C8 (03,0021) 7 238620 212002 PCW LL=04, D ( 1 ] SEGMENT " 0002 02D2 3, NORML STATE 
05CA (03,0020) 7 238A2B F12002 PCW. LL=04, D [ 1 ] SE GM ENT " 0002 02BF·5, NORML STATE 
05C9 (03,001F) 7 238A2B 212002 PCW LL=04, D [ 1 J SEGMENT @ 0002 02B2 5, NORML STATE 
05C8 (03,001E) 7 238828 812002 PCW LL=04, D [ 1] SEGMENT @ 0002 0288 4. NORML STATE 
05C7 (03,0010) 7 238827 012002 PCW LL=04, D[ 1 J SEGMENT @ 0002 0270 4. NORML STATE 
05C6 (03,001C) 7 23801f 812002 PCW LL=04, 0[1] S£GM£NT @I 0002.01FB 0, NORML Sl ATE 
05C5 (03,0018) 7 2382 1 E 312002 PCW LL=04, D [ 1] SEGMENT @ 0002 01E3 1, NDRML STATE 
05C4 (03,001A) 7 238010 812002 PCW· LL=04, D [ 1] SEGMENT " 0002 0108 · 0, NDRML STATE 
05C3 (03,0019) 7 238A1C 212002 PCW LL=04, D[ 1] SEGMENT " 0002 01C2,5, NORML STATE 
05C2 (03,0018) 7 238218 A12002 PCW LL=04, D [ 1] SEGMENT " 0002 01BA 1, NORML STATE 
05C1 (03 ,0017) 7 23801A F12002 PCW LL=04. D [ 1] SEGMENT @ 0002 01AF 0, NORML STATE 
05CO (03,0016) 7 238418 A12002 PCW: LL=04, D [ 1] SEGMENT "0002·018A 2, NDRML STATE 
058F (03,0015) 7 238217 C12002 PCW LL=04, D [ 1] SEGMENT .. 0002 017C 1 . NORML STATE 
058E (03,0014) 7 238215 312002 PCW· LL=04, D[ 1] SEGMENT " 0002 0153 1, NORML STATE 
058D (03,0013) 7 238012 A12002 PCW LL=04, D( 1] SEGMENT .. 0002 012A o. NORML STATE 
058C (03,0012) 7 23861 t 812002 PCW LL=04, D[ 1] SEGMENT " 0002 0118 3, NORML STATE 
0588 (03,0011) 7 238A10 C12002 PCW LL=04, D [ 1] SEGMENT @ 0002 010C 5, NORML STATE 
058A (03,0010) 7 238210 612002 PCW LL=04. D[ 1] SEGMENT @ 0002 0106 1, NORML STATE 
0589 ( 03, OOOF) 7 23800F 812002 PCW LL=04. D [ 1] SEGMENT @ 0002 OOF8:0, NORML STAlE 
0588 (03,000E) 7 23820E 912002 PCW LL=04, O[ 1] SEGMENT .. 0002 OOE9 1, NORML STAT[ 
0587 (03,000D) 7 23880C 812002 PCW LL=04, D [ 1] SEGMENT " 0002 OOC8·4, NORML STATE 
0586 (03,000C) 7 238AOA A12002 PCW· LL=04, D [ 1] SEGMENT @ 0002 OOAA 5, NORML STATE 
0585 ( 03 ,0008) 7 238A08 C12002 PCW LL=04, D [ 1] SEGMENT .. 0002 000c 5, NORML STATE 
0584 ( 03 ,OOOA) 7 238808 512002 PCW· LL=04, D [ 1] SEGMENT " 0002 0085 4, NORML STATE 
0583 (03,0009) 7 238A07 412002 PCW· LL=04, D [ 1] SEGMENT " 0002 0074 5, NORML STATE 
0582 ( 03 ,0008) 7 238A05 E12002 PCW LL=04, D [ 1] SEGMENT " 0002 005E·5, NORML STATE 
0581 (03,0007) 7 238605 612002 PCW Ll=04, 0(1] SEGMENT ,. 0002 0056 3. NDRML ST ATE 
0580 (03,0006) 7 238004 512002 PCW LL=04, D[ 1] SEGMENT ., 0002 0045 0, NORML STATE 
05AF (03,0005) 7 238003 112002 PCW· LL=04, 0( 1] SEGMENT @ 0002 0031 o. NORML STArE 
05AE (03,0004) 0 000000 000000 
05AD (03,0003) 7 23850A 80E002 PCW LL=03, 0( 1] SEGMENT @I 0002 10A8 2, NORML STAT[ 
05AC (03,0002) 1 638001 400002 SIRW OFFSET=0016 (0014•0002) IN THIS STACK 
05A8 3 018800 OOA025 RCW LL=02, NORML STATE [USER SEGMENT @ 0025 0 

SEG OESC 3 080021 F40614 
CODE >3 AE51AO ABAEGO< 3 OAABA3 BEFFFF 

05AA ----0(03)=>3 638001 40C596 *MSCW PREVIOUS MSCW @I 0014, 0(02]=0014 

05A9 (02,0595) 6 800000 003000 sew (BLOCK BELOW DECLARED FILES, MULT-DIM ARRAYS) 
05A8 (02,0594) 6 800000 003000 sew (BLOCK BELOW DECLARED FILES, MULT-DIM ARRAYS) 
05A7 (02,0593) 0 000000 000000 
05A6 (02,0592) 0 000000 000000 
05A5 (02,0591) 0 000000 000000 
05A4 (02,0590) 0 000000 000000 
05A3 (02,058F) 0 000000 000000 
05A2 (02,058E) 0 000000 000000 
05A1 (02,058D) 0 000000 000000 
OSAO (02,058C) 0 000000 000000 
059F (02,0588) 0 000000 000000 
059E (02,058A) 0 000000 000000 
0590 (02,0589) 0 000000 000000 
059C (02,0588) 0 000000 000000 
0598 (02,0587) 0 000000 000000 
059A (02,0586) 0 000000 000000 
0599 (02,0585) 0 000000 000000 
0598 (02,0584) 0 000000 000000 
0597 (02,0583) 0 000000 000000 
0596 (02,0582) 0 000000 000000 
0595 (02,0581) 0 000000 000000 
0594 (02,0580) 0 000000 000000 
0593 (02,057F) 0 000000 000000 
0592 (02,057E) 0 000000 000000 
0591 (02,0570) 0 000000 000000 
0590 (02,057C) 0 000000 000000 



' I058F (02,0578) 0 000000 000000 
058E (02,057A) 0 000000 000000 
o,wo, ( 02 ,0579) 0 000000 000001 OP OCT 00000000 00000001 EBC•????? DEC 1 
058C (02,0578) 0 000000 000065 OP· OCT.00000000 00000145 EBC ????? DEC 101 
0588 (02,0577) 0 000000 00005B OP· OCT 00000000 00000133 EBC ?????$, DEC 91 
058A ( 02, 0576) 0 000000 000065 OP DCT,00000000 00000145 EBC ????? DEC 101 
0589 ( 02, 0575) 0 262EF5 59B3D1 OP: OCT' 11427365 26331721 EBC 5 'J. DEC 2 9349 
0588 (02,0574) 0 26342D OE5604 OP. OCT· 11432055 03453004 EBC· DEC 3 261 
0587 (02,0573) 0 000000 000008 OP. OCT·OOOOOOOO 00000013 EBC ????? DEC 11 
0586 (02,0572) 0 000000 000000 
0585 (02,0571) 0 248000 F5C290 OP OCT· 11100000 75341220 EBC ?58 DEC 0 120000004768 
0584 (02,0570) 0 248002 E147AE DP. OCT 11100002 70243656 EBC ~. DEC 0 359999999404 
0583 (02,056F) 0 000000 OOOOOA OP DCT:00000000 00000012 EBC•????? DEC 10 
0582 ( 02, 056E) 5 800006 548974 DESC [PRESENT-MOM] DATA, LENGTH= 101 

0(0000) 0 C94040 404040 0 404040 404040 0 404040 404040 0 404040 404040 0 404040 404040 0 404040 404040 
6(0006) 0 404040 404040 THRU 9(0009) 

10(000A) 0 C94040 404040 0 404040 404040 0 404040 404040 0 404040 404040 0 404040 404040 0 404040 404040 
16(0010) 0 404040 404040 THRU 19(0013) 
20(0014) 0 C94040 404040 0 404040 404040 0 404040 40401\0 0 404040 404040 0 404040 404040 0 404040 404040 
26(001A) 0 404040 404040 THRU 29(0010) 
30(001E) 0 C94040 404040 0 404040 404040 0 404040 404040 0 404040 404040 0 40<1040 404040 0 404040 404040 
36(0024) 0 404040 404040 THRU 39(0027) 
40(0028) 0 C94040 404040 0 404040 404040 0 404040 404040 0 404040 404040 0 404040 404040 0 404040 404040 
46(002E) 0 404040 404040 THRU 49(0031) 
50(0032) 0 C94040 404040 0 404040 404040 0 404040 404040 0 404040 404040 0 404040 404040 0 404040 404040 
56(0038) 0 404040 404040 THRU 59(003B) 
60(003C) 0 C94040 404040 0 404040 404040 0 404040 404040 0 404040 404040 0 404040 404040 0 404040 404040 
66(0042) 0 404040 404040 THRU 69(0045) 
70(0046) 0 C94040 404040 0 404040 404040 0 404040 404040 0 404040 404040 0 404040 404040 0 404040 404040 
76(004C) 0 404040 404040 THRU 79(004F) 
80(0050) 0 C94040 404040 0 404040 404040 0 404040 404040 0 404040 404040 0 404040 404040 0 '104040 404040 
86(0056) 0 404040 404040 THRU 89 ( 0059) 
90(005A) 0 C94040 404040 0 40<1040 404040 0 404040 404040 0 404040 404040 0 404040 404040 0 404040 4040•W 
96(0060) 0 404040 404040 THRU 99(0063) 

100(0064) 0 5C4040 404040 
0581 ( 02, 0560) 0 000000 00006F OP· OCT 00000000 00000157 EBC.?7????, DEC 11 1 
0580 ( 02, 056C) 5 800000 24B9DD DESC [PRESENT-MOM] DATA, LENGTH=2 

0(0000) 0 404040 404040 THRU 1(0001) 
057F ( 02, 0568) 0 000000 000000 
057E ( 02, 056A) 0 000000 000000 
0570 ( 02, 0569) 0 000000 000000 
057C ( 02, 0568) 0 000000 000001 OP· OCT 00000000 00000001 EBC:???77 DEC 
057B (02 ,0567) 0 000000 00001E OP· OCT 00000000 00000036 EBC ????? DEC 30 
057A ( 02, 0566) 0 000000 00003C OP· OCT 00000000 00000074 EBC ????? DEC 60 
0579 (02,0565) 0 000000 000000 OP OCT 00000000 00000015 EBC ????? DEC 13 
0578 (02,0564) 0 000000 000027 OP· OCT 00000000 00000047 EBC ????? DEC 39 
0577 (02,0563) 0 000000 000030 OP OCT 00000000 00000075 EBC ????? DEC 61 
0576 (02,0562) 0 000000 000023 OP OCT 00000000 00000043 EBC ????? DEC 35 
0575 (02,0561) 0 000000 000005 OP OCT 00000000 00000005 EBC ????? DEC 5 
0574 (02,0560) 5 80000C 8489E3 DESC [PRESENT-MOM]· DAT/\, LENGTH=200 

0(0000) 0 000000 000249 0 249247 0/\3071 0 249246 147AE1 0 249245 1E8852 0 249244 2815C3 0 249243 33333:J 
6(0006) 0 249242 3070A4 0 249241 47AE14 0 249240 51E885 0 24923F 5C28FG 0 24923E 666666 0 249230 70/\307 

12(000C) 0 24923C 7AE141 0 24923B B51EBB O 24923A 8FSC29 0 249239 99999A 0 249238 A3D708 0 249237 AE147B 
18(0012) 0 249236 8851EC 0 249235 C28F50 0 249234 CCCCCD O 249233 070A3E 0 249232 E147AE 0 249231 EB8511 
24(0018) 0 249230 F5C290 0 249230 000000 0 24922F OA3071 0 24922E 147/\E1 0 249220 1EB852 0 24922C 2815C3 
30(001E) 0 249228 333333 0 24922A 3010A4 0 249229 47AE14 0 249228 51EB85 0 249227 5C28F6 0 249226 666666 
36(0024) 0 249225 70A307 0 249224 7AE147 0 249223 B51EB8 0 249222 8F5C29 0 24922 1 999999 0 249220 A3070A 
42(002A) 0 24921F AE147A 0 24921E 8851 EB 0 249210 C28F5C 0 24921C CCCCCD 0 24921B 070A3E 0 24921A E147AE 
48(0030) 0 249219 EB851F 0 249218 F5C290 0 249218 000000 0 249217 OA.3071 0 24921-6 147AE1 0 249215 1EBBS2 
54(0036) 0 249214 28F5C3 0 249213 333333 0 249212 3D70A4 0 249211 41AE14 0 249210 51EB85 0 24920F 5C28F6 
60(003C) 0 24920E 666666 0 24920D 70A301 0 24920C 7AE147 0 249208 851EBB 0 24920A 8F5C29 0 249209 999999 
66(0042) 0 249208 A3D70A 0 249207 AE141A O 249206 B851EB 0 249205 C28F5C 0 249204 cccccc 0 000000 000000 
72(0048) 0 000000 000000 THRU 199(00C7) 

0573 (02,055F) 0 000000 00004C DP OCT 00000000 00000114 EBC ·?? ??<, DEC 7G 
0572 (02,055E) 0 000000 000004 OP OCT.00000000 00000004 EBC·?? ?? DEC 4 
0~71 (02,055D) 0 000000 000005 OP· OCT·OOOOOOOO 00000005 EBC•?? ?? DEC 5 



0570 (02,055C) 0 000000 000047 OP OCT 00000000 00000107 EBC ?'J??? DEC 71 
056F ( 02, 0558) 0 000000 OOOOOF OP OCT 00000000 00000017 EBC ????? DEC 15 
056E ( 02, 055A) 0 277AE1 47AEEE OP· OCT 11675341 21727356 EBC· e DEC 0 120000000049 
0560 ( 02, 0559) 5 800001 44BAAF DESC [PRESENT-MOM]· DATA, LENGTH=20 

0(0000) 0 000000 000249 0 249243 333333 0 24923E 666666 0 249239 99999A 0 249234 ccccco 0 249230 000000 
6(0006) 0 24922B 333333 0 249226 666666 0 249221 999999 0 24921C CCCCCD 0 249218 000000 0 249213 333333 

12(000C) 0 24920E 666666 0 249209 999999 0 249204 cccccc 0 000000 000000 0 000000 000000 0 000000 000000 
18(0012) 0 000000 000000 THRU 19(0013) 

056C (02,0558) 5 800000 84889C DESC [PRESENT-MOM) DATA, LENGTH=11 
0(0000) 0 000000 000000 0 26A9BD A51190 0 26D37B 4A233A O 26F038 EF34D7 0 2614DE 0288CF O 261A16 872802 
6(0006) 0 261F4E 3BC036 0 262485 F06F69 0 26298D A51190 0 262EF5 598301 0 2634 20 OE5604 

0568 ( 02 ,0557) 0 000000 000010 OP OCT 00000000 00000020 EBC ????? DEC· 16 
056A ( 02, 0556) 0 248001 99999A OP OCT. 11100001 46314632 EBC· rrt, DECO 20000000298 
0569 (02,0555) 0 000000 000001 OP OCT 00000000 00000001 EBC ????? OEC 1 
0568 (02 ,0554) 0 000000 000000 
0567 (02,0553) 0 000000 000000 
0566 (02,0552) 0 2620FO F38646 OP OCT 11420375 74733106 EBC 3. DEC·2 062 
0565 (02,0551) 0 249214 000000 OP OCT 11111024 00000000 EBC k 7??, DEC 578 5 
0564 (02,0550) 0 000000 000000 OP OCT 00000000 00000015 EBC.7???? DEC 13 
0563 (02,054F) 5 oooooc 800000 DESC [ABSENT-MOM): DATA, LENGTH=200 (UNREFERENCED OLAY SPACE) 
0562 ( 02 ,054E) 5 80000C B4BBAB DESC (PRESENT-MOM] DATA, LENGTH=200 

0(0000) 0 000000 000000 0 26C2F1 A9FBE7 0 26D74B C6A7FO O 260916 872802 0 26F-5A1 CACOB3 0 261639 58 1062 
6(0006) 0 261B8D 4FDF38 0 2620A3 D70A30 0 2620FD F3B646 0 262000 E5604 2 0 262BAt CAC083 0 26342D OE5604 

12(000C) 0 000000 000000 THRU 199(00C7) 
0561 ( 02, 054D) 5 80000C 84BC77 DESC (PRESENT-MOM] DATA, LENGTH=200 

0(0000) 0 000000 000249 0 000000 000248 0 24923C 000000 0 000000 000247 0 249231 99999A 0 24922E 6GG666 
6(0006) 0 249214 000000 THRU 8(0008) 
9(0009) 0 249213 333333 0 000000 000242 0 24920E 666666 0 000000 000000 0 000000 000000 0 000000 000000 

15( OOOF) 0 000000 000000 THRU 199(00C7) 
0560 (02,054C) 0 000000 000000 
055F (02,054B) 0 26CCCC CCC055 OP OCT 11546'314 63146525 EBC DEC 0 60000000024 
055E (02,054A) 0 26A980 A51190 OP OCT 11524675 51210635 EBC z]v DEC 0 3261 
0550 (02,0549) 0 248039 99999A OP OCT · 1110007 1 46314632 EBC rrt. DEC 7 2000000029 
055C (02,0548) 0 263420 OE5604 OP OCT 11432055 03453004 rnc DEC 3 26 1 
055B (02,0547) 0 000000 000008 OP OCT·OOOOOOOO 00000010 EBC ????? DEC 8 
055A (02,0546) 0 000000 000241 OP OCT 00000000 00001101 EBC ???? DEC 577 
0559 ( 02, 0545) 0 24920E 666666 OP OCT 11111016 31463146 EBC k DEC 577 8 
0558 (02 ,0544) 0 000000 000000 
0557 (02,0543) 0 000000 000249 OP OCT 00000000 00001111 rnc ?">?? DEC 585 
0556 (02,0542) 0 000000 OOOOOD OP OCT 00000000 00000015 EBC•????? DEC 13 
0555 ( 02, 054 1) 0 000000 000249 OP OCT 00000000 00001111 EBC·???? DEC 585 
0554 (02 ,0540) 0 26342D OE5604 OP OCT 11432055 03453004 EBC DEC 3 261 
0553 (02 ,053F) 5 000000 940592 DESC [ABSENT-MOM] DATA, LENGTH=9 (COOEFILE ADRS=1426) 

0(0000) 0 404040 404040 THRU 2(0002) 
3(0003) 0 C34040 404040 0 C64040 404040 0 E24040 404040 0 404040 404040 0 404040 404040 O 40-l040 40404C 

0552 (02,053E) 5 800000 94895A DESC [PRESENT-MOM] DATA, LENGTH=9 
0(0000) 0 404040 404040 THRU 2(0002) 
3(0003) 0 C64040 404040 0 C54040 404040 0 C54040 404040 0 E34040 404040 0 404040 404040 0 404040 40404( 

0551 (02 ,0530) 5 000000 940590 DESC [ABSENT-MOM] DATA, LENGTH=9 (CODEFILE ADRS=1424) 
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ON 

LINTON RIVER 1981 

ANALYSIS BY 
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••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••• ... ... 
••• SUMMARY OF INPUT OATA ••• ... ... 
······························· ··················~············ 

INPUT CONTROL PARAMETERS FOR RED RUN ORAIN ATC 

PARAMETER VARIABLE 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

NUMBER OF DYNAMIC ROUTING REACHES KKN 

TYPE OF RESERVOIR ROUTING KUI 

MULTIPLE OAM INDICATOR MULOAM 

PRINTING INSTRUCTIONS FOR INPUT SUMMARY KOMP 

ND OF RESERVOIR INFLOW HYDROGRAPH POINTS ITEH 

INTERVAL OF CROSS-SECTION INFO PRINTED OUT WHEN JNK=9 NPRT 

KFLP 

VALUE 

9 

0 

0 

3 

25 

0 

FLOOD-PLAIN MODEL PARAMETER 

LANDSLIDE PARAMETER KSL 0 

CONTOUR PLOTTING PARAMETER !CONT 0 

DHF(INTERVAL BETWEEN INPUT HYDROGRAPH ORDINATES) = 1 00 HRS. 

TEH(TIME AT WHICH COMPUTATIONS TERMINATE) = 24 0000 HRS 

INFLOW HYDROGRAPH TO RED RUN ORAIN ATC 
••••••••••••••••••••••••••••••••••••••••••• 

300 00 333,00 365 00 396 00 427 00 459 00 490 
552.00 609 00 663 00 717 00 771 00 881 00 992 

1214.00 1350 00 1516 00 1641 00 1817 00 1925 00 2208 
2597 00 

TIME OF INFLOW HYDROGRAPH ORDINATES 
••••••••••••••••••••••••••••••••••••••••••• 

00 521 00 
00 1-\02 00 
00 2402 00 
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CROSS-SECTIONAL PARAMETERS FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

PARAMETER 
••••••••••••••••••••••••••••••••••••••••••••••••••• 

NUMBER OF CROSS-SECTIONS 

MAXIMUM NUMBER OF TOP WIDTHS 

NUMBER OF CROSS-SECTIONAL HYOROGRAPHS TO PLOT 

TYPE OF OUTPUT OTHER THAN HVDROGRAPH PLOTS 

CROSS-SECTIONAL SMOOTHING PARAMETER 

DOWNSTREAM SUPERCRITICAL OR NOT 

NO OF LATERAL INFLOW HYOROGRAPHS 

NO OF POINTS IN GATE CONTROL CURVE 

VARIABLE 
***T** 

NS 

NCS 

NTT 

JNK 

KSA 

KSUPC 

LQ 

KCG 

CROSS-SECTIONAL VARIABLES FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

PARAMETER UNITS VARIABLE 
••••••••••••••••••••••••••••••••••••••••••••••••• ****** 

LOCATION OF CROSS-SECTION MI 
ELEVATION (MSL) OF FLOODING AT CROSS-SECTION FT 

ELEV CORRESPONDING TD EACH TOP WIDTH 
TOP WIDTH CORRESPONDING TO EACH ELEV 

(ACTIVE FLOW PORTION) 
TOP WIDTH CORRESPONDING TO EACH ELEV 

(OFF-CHANNEL PORTION) 

SURFACE AREA CORRESPONDING TO EACH ELEV 
(ACTIVE FLOW PORTION) 

SURFACE AREA CORRESPONDING TO EACH ELEV 
(OFF-CHANNEL PORTION) 

NUMBER OF CROSS-SECTION 
NUMBER DF ELEVATION LEVEL 

FT 
FT 

FT 

ACHES 

ACRES 

X1(1) 
FSTG(I) 

XE(K,I) 
XC(K,I) 

XS(K,I) 

DSA(K,I) 

SSA(K,I) 

K 

VALUE 
*•*T**I 

12 

8 

0 

9 

0 

0 

0 



CROSS-SECTION NUMBER 
**~*************•········ 

X 1( I) 0 000 FSTG( I) 599. 00 X1L(I) 0 000 X1Rll) 0 000 

XE 585 0 588 0 592.0 596 0 600 0 602 0 604 0 605 0 

XC 10 0 67 0 75 0 75 0 75 0 75 0 75 0 75 0 

XCL 0 0 0 0 0 0 330 0 440 0 550 0 550 0 550 0 
XCR 0 0 0 0 0 0 10 0 300 0 800 0 800 0 800 0 
XS 0 0 0 0 0 0 0 0 400 0 500 0 500 0 500 0 

CROSS-SECTION NUMBER 2 
************************* 

X 1( I) 0 523 FSTG( I) 599 00 X1L(I) 0 464 X1R(I) 0 360 

XE 584 0 587 0 591 0 595 0 599 0 601 0 603 0 605 0 

XC 24 0 55 0 66 0 68 0 68 0 68.0 68 0 68 0 

XCL 0 0 0 0 0 0 180 0 240 0 240 0 300 0 300 0 
XCR 0 0 0 0 0 0 100 0 100 0 250 0 500.0 500 0 
XS 0 0 0 0 0 0 370 0 580 0 680 0 500 0 500 0 

CROSS-SECTION NUMBER 3 
************************* 

X1(I) " 0 682 FSTG(I) 598 00 X1L(I) 0 565 X 1 R ( I) 0 519 

XE 583 5 587 0 591 0 595 0 599 0 601 0 603 0 605 0 

XC 8,0 57 0 80 0 104 0 104 0 104 0 104 0 104,0 

XCL 0 0 0 0 0 0 440 0 1033 0 1230 0 1500 0 1500 0 
XCR 0 0 0 0 0 0 0 0 20 0 190 0 300 0 300 0 
XS 0 0 0 0 0 0 0 0 200.0 450 0 500 0 500 0 

CROSS-SECTION NUMBER 4 
************************* 

X1(1) a 0 696 FSTG( I) 597.00 X1L(I) 0 579 X 1 R( I) 0.533 
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., 

CROSS-SECTION NUMBER 5 

*****••·················· 
X 1( I ) = 0 919 FSTG(i) 599 00 X1L(i) 0 787 X1R(il 0.741 

I 
XE 582 2 586 0 590.0 594 0 598 0 600 0 602 0 604 0 

XC 45 0 66.0 72 0 83 0 88 0 88 0 88 0 88 0 

XCL 0.0 0 0 0 0 570 0 900 0 1300 0 1500 0 1700 0 
XCR 0 0 0 0 0.0 0 0 53 0 101 0 28 1 0 300 0 
XS 0 0 0 0 0.0 0 0 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBER 6 
••••••••••••••••••••••••• 

X 1 (I) 1 389 FSTG(I) 600 00 X1L(I) = 1 461 X 1R( I) 1 468 

XE 581 8 586 0 590.0 594.0 598 0 600 0 602 0 604 0 

XC 20.0 74.0 81 0 81 0 81 0 81 0 81 0 81 0 

XCL 0 0 0 0 94 0 465 0 470 0 494 0 560 0 600 0 
XCR 0 0 0 0 0.0 45 0 120 0 360 0 400 0 400 0 
XS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBER 7 

·····~··················· 
X 1 ( I) 1 722 FSTG( I) 600 00 X1L(I) 1 555 X1R(I) 1 518 

XE 578 5 586 0 590 0 594 0 598 0 600 0 602 0 604 0 

XC 38.0 86.0 98 0 100 0 108 0 144 0 ,oo 0 200 0 

XCL 0 0 0 0 0 0 0 0 0 0 0 0 325 0 325 0 
XCR 0 0 0 0 50.0 100 0 150.0 200 0 500 0 600 0 
XS 0 0 0 0 60.0 120 0 110 0 130 0 0 0 0 0 

CROSS-SECTION NUMBER 8 
••••••••••••••••••••••••• 
XI(!) = 2 040 FSTG(I) 0 00 X\L(I) 2 863 XIR(I) 1 826 



XE 

XC 

XCL 
XCR 
XS 

578 5 

25 0 

0 0 
o.o 
0 0 

586 0 

85.0 

0 0 
o.o 
0 0 

590 0 

95 0 

0 0 
0 0 
0 0 

594 0 

100 0 

0.0 
0 0 

100.0 

() 

596 0 

110 0 

0 0 
60 0 

800 0 

598 0 

116 0 

0.0 
60 0 

800 0 

600 0 

121 0 

0 0 
1000 0 
900 0 

602 0 

121 0 

1000 0 
1000 0 
400 0 



CROSS-SECTION NUMBER 9 
**•********************** 

X1( I) = 2 .051 FSTG(I) 600.00 X1L(J) 1 .874 X1R(I) 1 837 

XE 578.4 586 0 590.0 594 0 595 9 598 0 600 0 602.0 

XC 43 0 82 0 105 0 118 0 115 0 115 0 115 0 115 0 

XCL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1000 0 
XCR 0 0 0 0 0 O 0 0 0 0 0 0 1000 0 1000 0 
XS 0 0 0 0 100 0 850 0 920 0 1100 0 400 0 0 0 

CROSS-SECTlON NUMBER 10 
**********••···~········· 

X 1 (I) = 2 062 FSTG(I) 0 00 X 1 L( I ) 1 885 X1R(I) 1 848 

XE 578.5 586 0 590 0 594 0 596 0 598 0 600 0 602 0 

XC 25.0 85 0 95 0 100.0 110 0 116 0 121 0 121 0 

XCL 0 0 ~ ~ 0 0 0 0 0 0 0 0 0 0 1000 0 v.v 
XCR 0 0 0 0 0 0 0 0 60.0 60 0 1000 0 1000 0 
XS 0 0 0 0 0 0 100 0 800.0 BOO 0 900 0 400 0 

CROSS-SECTION NUMBER 11 
***************•********* 

X 1 ( I) 2 727 FSTG(J) 599 00 X1L(I) 2 283 X 1 R ( I ) 2 359 

XE 578 0 584 0 588 0 592 0 594 0 596 0 598 0 600 0 

XC 8 0 50 0 72 0 80 0 80 0 80 0 80 0 80 0 

XCL 0 0 0 0 0 0 105 0 210 0 240 0 400 0 600 0 
XCR 0.0 0 0 100 0 445 0 690 0 700 0 760 0 820 0 
XS 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBER 12 
••••••••••••••••••••••••• 

XHI) = 3. 261 FSTG(J) 588 00 X1L(J) 2 775 X1R(J) 2 851 



XE 577 8 583 0 587 0 591 0 593 0 595 0 597 0 599 0 

XC 44 0 65.0 88 0 95 0 95 0 95 0 95 0 95 0 

XCL 0.0 0 0 50 0 300 0 500.0 700.0 750 0 990 0 
XCR 0.0 0 0 40 0 160 0 180 0 190 0 190 0 190 0 
XS 0.0 0 0 50 0 0 0 0 0 0.0 0 0 0 0 

HS(1, 8) IS GREATER THAN HS( 1, 7) 
THIS ADVERSE SLOPE MAY CAUSE PROBLEMS LATER IN THE ROUTING COMPUTATIONS,PARTICULARLY IF THE BASE FLOW IS SMALL 

HS( 1, 10) IS GREATER THAN HS( 1, 9) 
THIS ADVERSE SLOPE MAY CAUSE PROBLEMS LATER IN THE ROUTING COMPUTATIONS,PARTICULARLY IF THE BASE FLOW IS SMALL 



MANNING N ROUGHNESS COEFFICIENTS FOR THE GIVEN REACHES 
(MC(K,I),K=1,NCS) WHERE I "'REACH NUMBER 

······•***••···········~································ 
REACH 1 0 050 0 050 0 045 0.045 0 045 0 045 0 045 0 045 

REACH 0 095 0 095 0 095 0 095 0 095 0 095 0 095 0.095 

REACH o. 100 0 100 0 100 0 100 0 100 0 100 0 100 0. 100 

REACH 2 0 050 0 050 0 045 0 045 0 045 0 045 0 045 0 045 

REACH 2 0 095 0 095 0 095 0 095 0 095 0 095 0 095 0 095 

REACH 2 0 095 0 095 0 095 0 095 0 095 0 095 0 095 0 095 

REACH 3 0 050 0 050 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 3 0 100 0 100 0 100 0 100 0 100 0 100 0 100 0 100 

REACH 3 0 100 0 100 0 100 0 100 0 100 0 100 0 100 0 100 

REACH 4 0.050 0.045 0 045 0 040 0 040 0 040 0 040 0 035 

REACH 4 0 100 0 100 0 100 0 100 0 100 0 090 0 070 0 050 

REACH 4 0 100 0 100 0 100 0 100 0.080 0 060 0 050 0 040 

REACH 5 0 045 0 045 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 5 0 150 0 150 0 150 0 150 0 120 0 100 0 100 0 080 



REACH 5 0 080 0 080 0 080 0 080 0 080 0 080 0 060 0 060 

REACH 6 0 045 0 045 0 045 0.040 0.040 0 040 0 040 0 040 

REACH 6 0 080 0 080 0 080 0 080 0 080 0 080 0 060 0 060 

REACH 6 0 080 0 080 0 080 0 080 0 080 0 080 0 080 0 060 

REACH 7 0 045 0 045 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 7 0.080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 7 . 0.080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 8 0 045 0 045 0 045 0 040 0.040 0 040 0 040 0 040 

REACH 8 0 080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 8 0 080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 9 . 0 045 0 045 0 040 0 040 0 040 0 040 0 040 0 040 

REACH 9 0 090 0 090 0 090 0.090 0.080 0 070 0 070 0 070 

REACH 9 0 090 0 090 0 090 0 090 0 080 0 070 0 070 0 070 

REACH 10 0 045 0 042 0 040 0 040 0 040 0 040 0 040 0 040 

REACH 10 0 100 0 080 0 050 0 045 0 030 0 030 0 030 0 030 

REACH 10 0 150 0 150 0 150 0 120 0 110 0 100 0 100 0 100 

REACH 11 0 035 o.035 0 035 0 035 0 035 0 035 0 035 0 030 
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CROSS-SECTIONAL VARIABLES FOR LINTON RIVER 1981 
BELOW REO RUN DRAIN AT C 

PARAMETER UNITS VARIABLE 

····················~·········~··•·*••···· ......... •••••• 
MINIMUM COMPUTATIONAL DISTANCE USED Ml DX(!) 

BETWEEN CROSS-SECTIONS 

CONTRACTION - EXPANSION COEFFlC!ENTS ec( 1 ) 
BETWEEN CROSS-SECTIONS 

REACH NUMBER DX(!) ec(I) 
***••········· ******** * * * * T>I. ** 

0 600 0 000 

2 0 500 0 000 

3 0 500 0 000 

4 0 500 0 000 

5 0 250 0 000 

6 0 100 0 000 

7 0 150 0 000 

8 0 500 0 000 

9 0 500 0 000 

10 0 250 0 000 

11 0 250 0 ooo 



20 ~,n -aeee 
4863. 
1694 

2-U 

<,7S"3 

5 :lZ':i 

nnwM,TD~AM FLOW PARAMETERS FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

PARAMETER UNITS VARIABLE VALUE 
···········~··········••*••·······~······· ....... •***** ···••+••·••1 ~ 

MAX DISCHARGE AT DOWNSTREAM EXTREMITY CFS 

MAX LATERAL OUTFLOW PRODUCING LOSSES CFS/FT 

OMA,m 

QLL 

DTHM 

YDN 

SOM 

THETA 

EPSY 

TF I 

KTIMST 

INITIAL SIZE OF TIME STEP HR 

INITIAL WATER SURFACE ELEVATION DOWNSTREAM FT 

SLOPE OF CHANNEL DOWNSTREAM OF DAM FT/MI 

THETA WEIGHTING FACTOR 

CONVERGENCE CRITERION FOR STAGE 

TIME AT WHICH DAM STARTS TO FAIL 

INDICATOR FOR CONSTANT TIME STEP 

LATERAL INFLOW REACH NUMBER 

LQX (I) 

4 

(QL(L. 1),L•1,ITEH) ,3 99 
,zJ'iL 20 s 22 -f''D .ai 85 

10624- 6"°t26-36 'wese 11963 
4016 3443 3020 2696 

z_u 22 33 
., <j 

\L-<)52 IS4oS \':>"Ji iJ l"\-51 S 

45")/o 41~8' 3'=82 '3b7 

578 
478, 

10254 
2419 

S7'8' 

1Zsol 

2-:54~ 

-,:,T3 
1917 
8408. 
2166 

FT 

HR 

2~5) 

iD"Z-SI 

204\ 

s,27 
4373 
6373 
1932 

S"3'2-7 

1'770 

-Z3s5 

0 0 

0 000 

0000 

0 00 

2 00 

0 60 

0 000 

0 00 

0 

2-o"' S 

\\,0 
~ \1----S 

\0-~ 
i--oi '1."i L-

1:J'j'j. z.9 -:}J F, 

s ')~ '8 6 
,,, 

z SJ7?<i 



•••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••• 
••• 
••• 
••• 

SUMMARY OF OUTPUT DATA 
• •• 
• •• 
• •• 

···························••t•• ··················••t••········· 



SLOPE PROFILE ELEV 
MILES FEET MILE 

0 0 0.3 0 7 
' 0 1 3 1 6 2 0 2 3 2.G 2,9 3 3 

585 00* I I I I I I I I I I 585 0 0 0 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I l I I l 
I I I I l I I I 
I l I I I l I I l 

584.001 I • I I I I I I I I I 584 0 0 5 
I I I I I I I l I 
I I I I I I I I I I 
I I I I I I I I I I 

583 50! I • I I l I I I I I 583 5 0 7 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I l I I I I 

583.001 I r• I I I l l I I I 5B3 0 0 7 
I I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I l I 
I I I I I I I I I 
I I I I I I I [ l 

582 20! I I • I I I I I I I I 582 2 0 9 
I I I I I I I I I 
I I I I I I I I I 

581 80! I I I I • I I I I I I 581 0 1 4 
I I I I I I I I 
[ l [ I I I I I I I 
I I I I I I I I I I 

E I I I I I I I [ I 
L I [ I I I I I I I 
E I I I I I I I I I 
V F I I I I I I I I I I 
A E I I I I I I I I I I 
T E I I I I I I I I 
I T I I I I I I [ 

a I I I I I I I 
N I I I I I I I I 

I I I I I I I [ 

I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
l I 1 I I I 1 I 
1 I I I I I 1 I 
I I I I I I I I 
I I I I I I I I 
1 I I I I I I I 
I I I I I I I I 
1 I I I I I I I 
1 I I I I I I 
I I I I I I I 

578,50! I I I I I • I •• I I I I 578 5 1 7 
I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 

578.001 I I I I I I I r ' I t 578 0 2 7 



577 801 
0 0 0 3 

I 
0 7 

I 
1 0 

I 
1 3 

MILES 

1 6 2 0 2 3 2 6 2 9 
t 577 

3 3 



' 
I 

CROSS-SECTION MILE BOTTOM REACH NO REACH ~LOPE MESAGE 

'" 
NO ELEVATION LENGTH 

FEET MILES FT/MI 

0 000 585.00 
2 0 523 584 00 1 0 523 91 
3 0 682 583 50 2 o, 159 3 14 
4 0 696 583 00 3 0.014 35 71 
5 0 919 582 20 4 0 223 3 59 
6 1 389 581 80 5 0 470 0 85 
7 1,722 578 50 6 0 333 9 91 
8 2 040 578.50 7 0 318 0 00 
9 2 051 578 40 8 0 011 9 09 

10 2.062 578 50 9 0 011 -9 09 
11 2 727 578 00 10 0 665 0 75 
12 3 261 577.80 11 0 534 0 37 

TOTAL NUMBER OF CROSS SECTIONS (ORIGINAL+INTERPOLATEO) (N) 17 MAXIMUM ALLOWABLE 200 

STARTING ELEVATIONS OF LEFT FLOODPLAIN 
592 591. 591 591 590 586 586 586 
600 599 600 600 600 589 588 584 
583 

STARTING ELEVATIONS OF RIGHT FLOODPLAIN 
592 591 595 595 594 590 586 586 
586 586. 594 598 594 585 584 584 
583. 



INITIAL CONDITIONS 

I K x< I) YO( I ) 001 ( I) FRO SOM 

17 7 3 261 583 54 320 00 0.09 0 375 
17 0 3 261 583 54 320 00 
16 1 2 994 583 66 320 00 0 12 
16 2 2 994 583.67 320 00 0 12 
15 1 2 727 583 94 320 00 0 19 
15 2 2 727 583 95 320 00 0 18 
15 3 2.727 583 95 320 00 0 18 
14 1 2.395 584 47 320 00 0 13 
14 2 2 395 584 45 320 00 0 11 
14 3 2 395 584 45 320 00 0 12 
13 1 2 062 584 75 320 00 0 09 
13 2 2 062 584 75 320 00 0 09 
13 3 2.062 584 75 320 00 0 09 
12 1 2 051 584 76 320 00 0 07 
12 2 2 051 584 76 320 00 0 07 
11 1 2 040 584 76 320 00 0 09 
11 2 2 040 584 76 320 00 0 09 
10 1 1 881 584 87 320 00 0 08 
10 2 1 881 584 87 320 00 0 08 

9 1 1 722 584 95 320.00 0 07 
9 2 1. 722 584 95 320.00 0 07 
8 1 1 6 1 1 585 1 1 320.00 0 07 
8 2 1 . 611 585 01 320 00 o. 10 
8 3 1 6 11 585 01 320 00 0 10 
8 4 1 6 1 1 585 01 320 00 0 10 
7 500 585 43 320 00 0 09 
7 2 1 500 585 17 320 00 0 14 
7 3 1 500 585 16 320 00 0 15 
7 4 1 500 585 16 320 00 0 15 
6 1 1 389 585 78 320 00 0 13 
6 2 1 389 585 55 320 00 0 20 
6 3 1 389 585 54 320 00 0 22 
6 4 1 389 585 54 320 00 0 22 
5 1 0 919 586 7 1 320 00 0 13 
5 2 0 919 586 7 1 320 00 o. 11 
5 3 0 919 586 7 1 320 00 0 11 
4 0 68G 587 15 300 00 0 19 
4 2 0 696 587 15 300.00 0 19 
3 1 0 682 587 27 300.00 0 20 
3 2 0 682 587 20 300 00 0 27 
3 3 0 682 587 20 300 00 0 29 
3 4 0 682 587 20 300 00 Q.29 
2 1 0 523 588 17 300 00 o. 18 
2 2 0 523 588 18 300 00 0 16 
1 1 0 000 589 52 300 00 0 18 
1 2 0 000 589 54 300 00 0 14 
1 3 0 000 589 54 300 00 0 13 

I X (I) YD(I) YNORM(I) 
1 0 00 589 54 589 54 
2 0 52 588 18 588 18 
3 0 68 587 20 587 20 
4 0. 70 587. 15 587 15 
5 0.92 586,71 586 71 



.. ., 

6 1. 39 585 
I 

54 
7 1 50 585 16 
8 1 .61 585 01 
9 1 72 584.95 

10 1 88 584.87 
11 2 04 584 76 
12 2.05 584.76 
13 2,06 584 75 
14 2.39 584 45 
15 2.73 583 95 
16 2 99 583.67 
17 3 26 583 54 

( QD I ( I ) , I= 1 , N) 
~********•~····· 

300 00 
320 00 
320 00 

(YD(I),1=1,N) 
*************** 

589.54 
584.95 
583.54 

300 00 
320 00 

588. 18 
584 87 

585 54 
585. 16 
585 01 
584 95 
584 87 
584 76 
584,76 
584 75 
584 45 
583.95 
583 67 
583.54 

300 00 
320 00 

587 20 
584 76 

300 00 
320 00 

587 15 
584 76 

320 00 
320 00 

586 71 
584 75 

320 00 
320 00 

585 54 
584 45 

320 00 
320 00 

585 16 
583. 95 

320 00 
320 00 

585 01 
583 67 



TIME PARAMETERS OF OUTFLOW HVDROGRAPH IMMEDIATELY DOWNSTREAM OF DAM 

PARAMETER UNITS VARIABLE VALUE 
••••••••••••••••••••••••••••••••••••••••••• ••••••• **•*** *. t * * ...... * 

TIME TO FAILURE HR TFH 24 000 

TIME TO START OF RISING LIMB OF HYDROGRAPH HR TFO 0 000 

TIME TO PEAK HR TP 24 000 

TIME STEP SIZE HR DTHI 000 

···········•···•·•············••·······••··•···········•············•·················· .. ···············t•t••········•·+••••+•i 
TT = 0 0000 DTH = 0000 !TERR 0 
OU( 1) = 300 00 VU(1) = 589 54 QU(N) = 320 00 VU(N) = 583 54 FRDM=O 00 I FR= 0 FRM=7 00 IFM= 0 

************************************************•**********************•********************++-++-+-+•••••••I ~••~t • tttt• •• f'tttttt 

TT = 0 0000 DTH = 0000 !TERR 0 
OU( 1) = 300.00 VU( 1) 589 54 QU(N) = 320 00 VU(N) 583 54 FRDM=O 13 I FR"' FRM= 

X( I) V 00 QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 589 54 0 30 300 0 0 0 0 0 70. 1 0 0 0 0 70 0 0 221 0 0 0 0 0 
0 52 588 18 0 30 300 0 0 0 0 0 58 2 0 0 0 0 58 2 0 0 185 0 0 0 0 0 
0 68 587 20 0 30 300 0 0 0 0 0 58 2 0 0 0.0 58 2 0 0 125 5 0 0 0 0 
0. 70 587 15 0 30 300 0 0 0 0 0 59 7 0 0 0 0 59 7 0 0 166 7 0 0 0 0 
0.92 586 71 0 32 320 0 0 0 0 0 67 0 0 0 0 67 0 0 258 0 0 0 0 
1. 39 585 54 0 32 320 0 0 0 0 0 68 1 0 0 0 0 68 0 0 164,5 0 0 0 0 
1. 50 585 16 0 32 320 0 0 0 0 0 69 8 0 0 0 0 69 8 0 0 213 6 0 0 0 0 
1 . 61 585 01 0 32 320 0 0 0 0 0 74 3 0 0 0 0 74 3 0 0 287 4 0 0 0 0 
1 72 584.95 0 32 320 0 0 0 0 0 79 3 0 0 0 0 79 3 0 0 378 0 0 0 0 0 
1 88 584 87 0 32 320 0 0 0 0 0 77.3 0 0 0 0 77 3 0 0 346 5 0 0 0 0 
2.04 584 76 0 32 320 0 0 0 0 0 75 1 0 0 0 0 75 1 0 0 313 4 0 0 0 0 
2 05 584 76 0 32 320 0 0 0 0 0 75 6 0 0 0 0 75 6 0 0 377 3 0 0 0 0 
2 06 584 75 0 32 320 0 0 0 0 0 75 0 0 0 0 0 75 0 0 0 312 5 0 0 0 0 
2.39 584 45 0 32 320 0 0 0 0 0 63 4 0 0 0 0 63 4 0 0 247 8 0 0 0 0 
2.73 583 95 0 32 320 0 0 0 0 0 49 6 0 0 0 0 49 6 0 0 17 1 5 0 0 0 0 
2.99 583 67 0 32 320 0 0 0 0 0 58 4 1 0 2 9 63 4 0 0 243.4 0 1 0 2 
3 26 583 54 0 32 319 6 0 2 0 2 68. 1 6 7 5 4 86 9 0 0 319.2 8 4 

****************************************************************************************••·····~---t••·····~·················· 
TT = 0 0000 0TH = 0000 !TERR 2 
QU( 1) = 300 00 VU( 1) = 589 56 QU(N) = 335 83 YU(N) = 583 30 FROM=O 00 IFR= 3 FRM=7 00 I FM"' 0 

******************************************************************************************•••tt+tt••·························· 
TT = 0 0000 DTH = 0000 ITERR 2 
OU( 1) = 300 00 YU( 1) 589 56 QU(N) = 335 83 YU(N) 583 30 FRDMo:Q 13 IFR= FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0.00 589 56 0 30 300 0 0 0 0 0 70 0 0 0 0 70 0 0 222 0 0 0 0 
0.52 588 18 0 30 299 3 0 0 0 0 58 2 0 0 0 0 58 2 0 0 185 0 0 0 0 
0 68 587 22 0 30 299 1 0 0 0 0 58 3 0 0 0 0 58 3 0 0 126 3 0 0 0 0 



I I 

' 
I 

0 70 587. 14 0 30 299 1 0.0 '0 0 59 7 0 o: 0 0 59 7 -0 0 166 6 0 0 0 0 
0.92 586 7 1 0.32 319 2 0.0 0 0 67 0 Q, 0 0 67 1 -o 0 258 0 0 0 0 0 ,., 1 39 585 54 0.32 319.0 0 0 0 0 68 1 0.0 0 0 68 1 0 0 164 9 0 0 0 0 
1. so 585 17 0 32 318 9 0.0 0 0 69 9 0 0 0 0 69 9 0 0 214 3 0 0 0 0 
1 61 585.02 0 32 318 7 0 0 0 0 74 4 0 0 0 0 74 4 0 0 288 3 0 0 0 0 
1 - 72 584 96 0 32 318 4 0 0 0 0 79 3 0 0 0 0 79 3 o, 0 379 0 0 0 0 () 

1.88 584 88 0.32 318 0 0 0 0.0 77 4 0 0 0 0 77 4 0 0 347 7 0 0 0 0 
2.04 584 78 0 32 3i7 5 0.0 0.0 75 2 0 0 0 0 75 2 0 0 3 1,i. 7 0 0 0 0 
2 05 584 78 0.32 317 5 0 0 o.o 75 7 0 0 0 0 75 7 0 0 378 6 0 0 0 0 
2 06 584 77 Q.32 317 4 o.o 0 0 75 1 0 0 0 0 75 1 0 0 313 8 0 0 0 0 
2 39 584 48 0.32 316.3 o.o 0 0 63 5 0 0 0 0 63 5 0 0 2.49 2 0 0 0 0 
2.73 583. 79 0 32 318.9 0.0 0 0 48 5 0 0 0 0 48 5 -0 2 163 8 0 0 0 0 
2.99 583. 46 0 33 325 4 0.0 0 0 57 3 0 0 0 0 57 3 -o 2 231 5 0 0 0 0 
3.26 583 30 0 34 335 7 0. 1 0 0 66 7 3 7 3 0 77 2 -o 2 303 0 0 6 0 4 

* + ••• • * * * * +- *. * * * +- * • • t+: *•-'I< >lo<***._**. -i< * • * * * * * * • -i< ,+ *. + * +c • +- + i< i< * * • * i" >f< ,i, * i< -i< +- * I<•*:+- i< • id· >t 'I<•* +, '+- * ,t- +" t 'I<+ -t "'t 'r +- I i< 1" 1' +" * t • -t t + t- -t t t"' t -t 't t "' " I"'+' "t t + t t I • * > t I< 

TT = 0 0000 DTH = 1 .0000 HERR 
QU(1) = 300 00 YU( 1) = 589 55 OU(N) = 344 42 YU(N) = 583 01 FRDM:::Q 00 I FR"' 3 FRM=7 00 IFM= 0 

••••••••••••••••••••••••~•••••••••••••*************************••••*••r••••t•••••'••,..t•+•••••+t***~'*""'*t*i~•,t•••t,t-++*t't••+* 
TT = 0 0000 DTH = 1 .0000 ITERR 1 
QU ( 1) = 300.00 YU( 1) 589.55 QU(N) = 344 42 YU(N) 583 01 FRDM=O 13 IFR= FRM::: 

X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A H AR 

0 00 589 55 0 30 300 0 o.o 0 0 70 1 0 0 0 0 70 1 -0 0 221 6 0 0 0 0 
0 52 588. 18 0 30 300 6 0.0 0 0 58 2 0 0 0 0 58 2 0 0 185 4 0 0 0 0 
0 68 587 21 0.30 300 8 0 0 0 0 58 2 0 0 0 0 58 2 -0 0 126 0 0 0 0 0 
0 70 587 15 0 30 300 8 0.0 0 0 59 7 0 0 0 0 59 7 0 0 166 9 0 0 0 0 
0.92 586 7 1 0 32 320 6 0 0 0 0 67 0 0 0 0 67 0 0 258 2 0 0 0 0 
1 39 585 52 0 32 321 2 0 0 0 0 67 9 0 0 0.0 67 9 -o 0 163 7 0 0 0 0 
1.50 585 14 0 32 321 8 0 0 0 0 69 5 0 0 0 0 69 5 -o 0 211 9 0 0 0 0 
1 61 584 98 0 32 322.7 0 0 0 0 74 0 0 0 0 0 74 0 -o 0 285 1 0 0 0 0 
1 . 72 584 91 0 32 323 8 0 0 0.0 79 0 0 0 0 0 79 0 -0 375 3 0 0 0 0 
1 88 584 83 0 33 325 6 0 0 0 0 77 1 0 0 0 0 77 1 -0 343 5 0 0 0 0 
2 04 584 7 1 0.33 327 7 0 0 0 0 74 7 0 0 0 0 74 7 -o. 1 309 9 0 0 0 0 
2 .05 584 71 0 33 327,8 0 0 0 0 75 4 0 0 0 0 75 4 -o 1 373 8 0 0 0 0 
2.06 584 70 0 33 328 0 0 0 0 0 74 6 0 0 0 0 74 6 -o 1 308 9 0 0 0 0 
2 39 584 37 0 33 333 5 0 0 0 0 62 7 0 0 0 0 62 7 -o 242 2 0 0 0 0 
2 73 583 64 0 34 337 5 0 0 0 0 47 5 0 0 0 0 47 5 -o 156 7 0 0 0 0 
2,99 583 21 0 34 340 1 0 0 0 0 55 9 0 ,0 a 0 55 9 -0 1 217 5 0 0 0 0 
3.26 583 01 0 34 344 4 0 0 0 0 65 0 0 0 65 3 -o 2 283 9 0 0 0 0 

··················································································•ttttttttttttttttt ~•1••ttti ······••+t••·••t• 
TT = 1 0000 DTH = 0000 !TERR 
QU(1) = 333 00 YU ( 1) = 589 7 1 QU(N) = 347.86 YU(N) = 582 69 FRDM=O 00 I FR::: 3 f-"RM=7 00 IFM= 0 

*********************************************************************•••t+ttit*tt+ tttt•tttttttitttttt+ttttttt+tttttt* tttltitt+ 

TT = 1 0000 DTH = 1 .0000 ITERR 
QU( 1) = 333.00 YU( 1) 589 71 QU(N) = 347 86 YU(N) 582 69 FRDM=O 14 !FR= FRM= 

X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0.00 589 71 0 33 333 0 0.0 0 0 70 4 0.0 0 0 70 4 0 233 0 0 0 0 0 
0 52 588 28 0 32 321 5 0 0 0 0 58 5 0 0 0 0 58 5 0 191 4 0 0 0, 0 
0 68 587 30 0.32 319 1 0 0 0 0 58 8 0 0 0 0 58 8 0 1 13 1 4 0 0 0 0 
0 70 587 23 0 32 :J 19 0 0 0 Q Q 60 1 0 Q 0 0 60 1 o. 1 172 Q 0 0 0 0 
0 92 586 78 0 34 336 5 0.0 0 0 67 2 0 0 a 0 67 2 0 1 262 8 0 0 0 0 
1.39 585. 54 0 33 332 9 0 0 0 0 68. 1 0 0 0 0 68 1 -o 0 164 6 0 0 0 0 
1 50 585 12 0 33 332 5 0 0 0 0 69 4 0 0 0 0 69 4 -0 210 8 0 0 0 0 
1 61 584 95 0 33 332.3 0 0 0 0 73 8 0 0 0 0 73 8 -0 283 0 0 0 0 0 
1 72 584 88 0 33 332.2 0 0 0 0 78 8 0 0 0 0 78 8 -0 372 7 0 0 0 0 
1.88 584 79 0 33 332 1 0.0 0.0 76 8 0 0 0 0 76 8 -o 340 5 0 0 0 0 
2.04 584.67 Q.33 332 0 0.0 0 0 74 4 0 0 0 0 74 4 -o 306 5 0 0 0 0 



2 05 584 67 0 33 :,32 0 0 0 0 0 75 2 0 0 0 0 75 2 -0 1 370 3 0 0 0 0 
2 06 584 66 0 33 cl32 0 0 0 0 0 74 2 0 0 0 0 74 2 -o I 305 4 0 0 0 0 
2.39 584.31 0 33 ::131 2 0 0 0 0 62 3 0 0 0 0 62 3 -o 2 238 6 0 0 0 0 
2. 73 583 46 0 33 a33 G 0 0 0 0 46 2 0 0 0 0 46 2 -0 3 148 0 0 0 0 0 
2,99 582.95 0 34 cl39 4 0 0 0 0 54 4 0 0 0 0 54 4 -0 4 203 0 0 0 0 0 
3 26 582.69 0 35 a41 s 0.0 0 0 63 8 0.0 0 0 63 8 -0 5 263 6 0 0 0 0 

················•**********••·····················································•·t••······································· TT= :2 0000 DTH = 1 0000 !TERR = 1 
QU( 1) = 365 00 YU( 1 )1 = 5881 90 QU(N) = 355 10 YU(N) = 582 44 FRDM=O 00 IFR= 3 FRM=7 00 IFM= 0 

·······~········•*••···································································•t••···· ttt••·························· TT = :2 0000 DTH = 1 0000 !TERR = 1 
QU( 1) = 365.00 YU( 1 )1 = 5891 90 QU(N) = 355 10 YU(N) = 582 44 FROM=() 14 !FR= 1 FRM= 

X( I) y OQ DOC OOL DOR B BL BR BT WAVE HT A AL AR 

0 00 589.90 0.37 cl65 0 0 0 0 0 70 8 0 0 0 0 70 8 0 3 246 5 0 0 0 0 
0 52 588 47 0 36 ::157 1 0 0 0 0 59 0 0 0 0 0 59 0 0 3 202 3 0 0 0 0 
0 68 587 49 0 35 ::154 3 0.0 0 0 59 8 0 0 0 0 59 8 () 3 142 6 0 0 0 0 
0 70 587 43 0 35 cl54 1 0 0 0 0 61 0 0 0 0 0 61 0 0 3 183 8 0 0 0 0 
0 92 586 96 0 37 ::111 2 0 0 0 0 67 4 0 0 0 0 67 4 0 3 274 8 0 0 0 0 
1 39 585 66 0 36 cl62 0 0 0 0 0 69 6 0 0 0 0 69 6 0 1 172 9 0 0 0 0 
1 50 585 21 0 36 ::160 2 0 0 0 0 70 3 0 0 0 0 70 3 0 0 217 4 0 0 0 0 
1 61 585 03 0 36 3158 6 0 0 0 0 74 4 0 0 0 0 74 4 0 0 288 8 0 0 0 0 
1 72 584.95 0 36 c>57 1 0 0 0 0 79 3 0 0 0 0 79 3 -0 0 378 3 0 0 0 0 
1 88 584 85 0 36 ::155 2 0.0 0 0 77 2 0 0 0 0 77 2 -0 0 3,15 2 0 0 0 0 
2 04 584 72 0 35 as3 1 0 0 0 0 74 7 0 0 0 0 74 7 -o 1 310 1 0 0 0 0 
2 05 584 72 0 35 cl53 6 0 0 0 0 75 4 0 0 0 0 75 4 -0 1 374 0 0 0 0 0 
2 06 584.70 0 35 ::153 5 0.0 0.0 74,6 0.0 0 0 74 6 -0 1 309 0 0 0 0 0 
2 39 584.31 0 35 ::1s2 4 0 0 0 0 62 3 0 0 0 0 6? 3 -0 2 239 0 0 0 0 0 
2 73 583 39 0 35 as2 o 0 0 0 0 45 7 0.0 0 0 .~5 7 -0 3 144 9 0 0 0 0 
2 99 582 77 0 35 ,152 3 0 0 0 0 53 4 0 0 0 0 53 4 -0 6 193 1 0 0 0 0 
3 26 582 44 0 36 3155 1 0 0 0 0 62 8 0 0 0 0 62 8 -o 7 247 9 0 0 0 0 

······························································································································ TT= :l 0000 DTH = 1.0000 ITERR = 1 
QU(1) = 396.00 YU( 1 ), = 590 08 OU(N) = 376 62 YU(N) = 582 30 FRDM=O 00 I FR= 3 FRM=7 00 IFM= 0 

··································································································-·············•·1••········· TT = :l 0000 DTH = 1 0000 ITERR = 1 
QU( 1) = 396.00 YU(1), = 590 08 OU(N) = 376 62 YU(N) = 582 30 FRDM=O 14 I FR= 1 FRM= 

X(l) y 00 QQC QQL QOR B BL BR BT WAVEHT A AL AR 

0 00 590 08 0 40 ,196 0 0 0 0 0 71 2 0 0 0 0 71 2 0 5 258 9 0 0 0 0 
0 52 588 64 0 39 3187 0 0 0 0 0 59 5 0 0 0 0 59 5 0 5 212 3 0 0 0 0 
0 68 587. 71 0 38 3184 3 0 0 0 0 61 1 0 0 0 0 61. 1 0 5 155 5 0 0 0 0 
0 70 587.65 0.38 :3184. 1 0 0 0 0 62 1 0 0 0 0 62 1 0 5 197 1 0 0 0 0 
0 92 587. 17 0 41 409.3 0 0 o.o 67 8 0 0 0 0 67 8 0 5 289 4 0 0 0 0 
1 39 585.85 0 40 3199 4 0 0 0 0 72 1 0 0 0 0 72 1 0 3 186 4 0 0 0 0 
1 50 585.40 0 40 3197 0 0 0 0 0 72 1 0 0 0 0 72 1 0 2 2JO J 0 0 0 0 
1 61 585.20 0 39 3194 5 0 0 0 0 75 8 0 0 0 0 75 8 0 2 301 7 0 0 0 0 
1 72 585. 12 0,39 ,192 0 0 0 0 0 80 3 0 0 0 0 80 3 0 1 391 5 0 0 0 0 
1 88 585 01 0 39 cl88 3 0 0 0 0 78 4 0 0 0 0 78 4 0 1 357 4 0 0 0 0 
2 04 584 86 0 38 3184 8 0 0 0 0 75 9 0 0 0 0 75 9 0 1 321 1 0 0 0 0 
2 05 584 86 0 38 3184 6 0 0 0 0 76 2 0 0 0 0 76 2 0 1 385 1 0 0 0 0 
2 06 584 85 0 38 3184 4 0 0 0 0 75 8 0 0 0 0 75 8 0 1 J19 9 0 0 0 0 
2.39 584 44 0 38 3177 5 0 0 0 0 63 3 0 0 0 0 63 3 -0 1 246 7 0 0 0 0 
2.73 583 42 0 37 3174 0 0 0 0 0 46 0 0 0 0 0 46 0 -o 3 146 3 0 0 0 0 

,. 2 99 582 70 0 37 3174 5 0 0 0 0 53 0 0 0 0 0 53 0 -o 7 189 6 0 0 0 0 
3 26 582 30 0 38 3176 6 0 0 0 0 62 2 0 0 0 0 62 2 -o 9 239 1 0 0 0 0 

··································································································~·········~·········~·~•·+•• TT = 41 0000 DTH = 1 0000 ITERR = 2 



I I I I 
OU( 1) 427.00 YU ( 1) = 590 25 QU(N) ~13 01 YU(N) 582 27 FRDM"'O 00 I F1R= J FRM=7 00 IFM= 0 

,., 

************************************************************t++t•+t++t++t+++ttttt+•+tt++t++t++t++tttt+tttttttit++ittt+ttttlttf 

TT = 4.0000 DlH = 0000 IHRR 2 
OU( 1) = 427 00 YU( 1) 590 25 QU(N) = 413 01 YU(NI 582 27 FRDM=O 14 !FR= FRM= 

X( I) y OQ QQC OQL QQR B BL BR BT WAVEHT A AC AR 

0 00 590. 25 0.43 427 0 0 0 0.0 71 5 0 0 0 0 7i 5 0 7 27 1 3 0 0 0 0 
0 52 588 85 0 42 417 .o 0.0 0.0 60 1 0 0 0 0 60 1 0 7 224 9 0 0 0 0 
0.68 588 03 0 41 412.4 0.0 0.0 62 9 0 0 0 0 62 9 0 8 175 8 0 0 0 0 
0 70 587. 99 0 41 411 9 0 0 0.0 63 7 0 0 0 0 63 7 0 8 218 7 0 0 0 0 
0 92 587 51 0 48 481. 2 0 0 0 0 68 3 0 0 0 0 68 3 0 8 312 5 0 0 0 0 
1 39 586 15 0 46 461 5 0 0 0 0 74.3 3 6 0 0 77 8 0 6 208 7 0 3 0 0 
1 50 585 70 0 46 457 0 0 0 0 0 75 1 0 0 0 0 75 0.5 253 0 0 0 0 0 

61 585.50 0 45 452 4 0 0 0 0 78 1 0 0 0 0 78 0 5 324 5 0 0 0 0 
72 585.40 0.45 447 9 0 0 0 0 82 2 0.0 0 0 82 2 0 4 4~4 9 0 0 0 0 
88 585.28 0 44 441 4 0.0 0 0 BO 4 0 0 0 0 80 4 0 4 379 4 0 0 0 0 

2 04 585 13 0 44 435 5 0.0 o.o 78 0 0 0 0 0 78 0 0 3 341 5 0 0 0 0 
2 05 585 13 0 44 435,1 0 0 0 0 77 5 0 0 0 0 77 5 0 J 405 4 0 C 0 0 
2 06 585 11 0 43 434 8 0.0 0 0 77 9 0 0 0 0 77 9 0 3 340 1 0 0 0 0 
2.39 584 67 0 43 425 2 0 0 0 0 65 0 0 0 0 0 65 0 0 2 261 4 0 0 0 0 
2.73 583 58 0 42 418,5 0 0 0 0 47 1 0 0 0 0 47 1 -0 1 153 8 0 0 0 0 
2.99 582 75 0 4 1 414 8 0 0 0 0 53 3 0.0 0 0 53 3 -0 G 192 5 0 0 0 0 
3 26 582 27 0 4 1 413 0 0 0 0 0 62 0 0 0 0 62 1 -0 9 237 3 0 0 0 0 

······················································································································•*•ttttt 
TT = 5.0000 DTH = 0000 ITERR 2 
OU l 1) = 459.00 YU(1) = 590 55 OU(N) = 521 86 YU(N) = 582 64 FRDM=O 00 IFR= 15 FRM=7 00 IFM= 0 

······················································~······························~·•*****••·······•i···········~~·~······· TT = 5 0000 DTH = 0000 !TERR 2 
OU( 1) = 459 00 YU ( 1) 590 55 OU(N) = 521 86 YU(N) 582 64 FRDM=O 14 I FR= FRM= 

X(I) y QO OQC OOL OOR B BL BR BT 'wAVEHT A AL AR 

0 00 590 55 0 46 459 0 0 0 0 0 72 1 0 0 0 0 72 1 0 292 8 0 0 0 0 
0 52 589 53 0 43 425 3 0 0 0 0 62.0 0 0 0 0 62 0 4 266 5 0 0 0 0 
0 68 589 19 0 41 405 5 0 0 0 0 69 6 0 0 0 0 69 6 2 0 252 3 0 0 0 0 
0 70 589. 17 0 40 403 2 0 0 0 0 69 3 0 0 0 0 69 3 2 0 297 5 0 0 0 0 
0 92 588 68 0 80 804 9 0.0 0 0 70 0 0 0 0 0 70 0 2 0 393 0 0 0 0 0 
1. 39 587 10 0 72 712 0 10 8 0 0 75 9 25 9 0 0 101 8 1 6 280 0 14 3 0 0 
1.50 586,65 0 70 702. 1 1 4 0 5 79 4 10 2 2 7 95 5 1. 5 326 8 3 3 0 9 
1 61 586 41 0 69 685.5 0.2 0.2 83 1 3 2 3 5 93 9 1 4 399 0 0 7 0 7 
1 . 72 586 29 0 67 668 2 0 0 0 0 86 9 0 0 3 7 95 0 3 490 4 0 .o 0 5 
1. 88 586 13 0 64 643 8 0 0 0 0 85 9 0 0 0 8 87 7 2 450 0 0 0 0 1 
2 04 585 93 0 62 621 4 0 0 0 0 84 4 0 0 0 0 84 4 1 406 6 0 0 0 0 
2 05 585 93 0 62 619 9 0 0 0 0 81 6 0 0 0 0 81 6 469 0 0 0 0 0 
2 06 585 91 0 62 618 5 0 0 0 0 84 3 0 0 0 0 84 3 1 404 6 0 0 0 0 
2 39 585 38 0.58 578 7 0 0 0 1 69 0 0 0 4 7 73 8 0 9 309 4 0 0 0 9 
2.73 584, 17 0.55 551 6 0.0 0 0 50 9 0 0 4 2 55 1 0 5 182 4 0 0 0 3 
2.99 583 22 0.54 536.4 0 0 0 0 55 9 0 0 0 0 55 9 -0 I 2 17 7 0 0 0 0 
3 26 582 64 0 52 521. 9 0 0 0 0 63 5 0 0 0 0 63 5 -0 5 260 3 0 0 0 0 

·······································································•+••·····••+ttt+••·••tt+ttt++ttt • tttttttt • ttt+++tt++tt+ 
TT = 6 0000 DTH = 0000 !TERR 3 
QU ( 1) 490 00 YU( 1) 591 96 OU(N) = 887 33 YU(N) = 584 02 FRDM=O 00 I FR= 15 FRM=7 00 I FMoe 0 

························································································~····································· TT = 6.0000 DTH = 0000 !TERR 3 
QU( 1) = 490.00 YU( 1) ' 591 96 OU(N) = 887 33 YU(N) = 584 02 FRDM=O 09 !FR= 1 FRM= 



X(l) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0.00 591 96 0 49 490 0 0 0 0 0 74 9 0 0 0 0 74 9 2 4 396 B 0 0 0 0 
0 52 591 74 0 33 324 7 0 9 0 4 66 4 33 3 18 5 186 8 3 6 409 5 12 4 G 9 
0 68 591 72 0 26 258 5 1 2 0 0 84 3 78 8 0 0 163 1 4 5 446 6 28 2 0 0 
0 70 591 72 0 25 252 6 1 0 0 0 79 B 80 5 0 0 160 3 4 6 48B 5 2B 8 0 0 
0.92 591 . 14 1,78 1768 7 12 8 0 0 75 1 162 7 0 0 237 9 4 4 570 9 92 9 0 0 
1 39 589 25 1 52 1347 4 173 1 0 0 79 7 76 3 0 0 156 0 3 7 447 0 124 0 0 0 
1 50 588 83 1 47 1375 3 68 9 25 1 84 44 3 11 8 154 3 3 7 504 7 62 6 16 6 
1 61 588 55 1 42 1365 6 21 3 31 0 88.6 20 0 21 3 155 4 3 5 582 6 25 5 27 2 
1 72 588.39 1 36 1351 2 0 0 13 1 93 2 0 0 29 8 158 8 3 4 678 8 0 0 35 6 
1 88 588 15 1. 29 1282 7 0 0 5 2 91 4 0 0 13 5 121 0 3 3 629 0 0 14 5 
2 04 587 87 1 23 1228 9 0 0 0 0 89 7 0 0 0 0 89 7 3 576 2 0 0 0 0 
2 05 587 87 1 22 1224 8 0 0 0 0 92 8 0 0 0 0 139 5 3 638 4 0 0 0 0 
2.06 587.84 i 22 i220 G 0 0 0 0 89 6 0 0 0 0 89 6 3 573 2 0 0 0 0 
2 39 587. 17 1 11 1106 7 0 0 7 6 76 2 0 0 27 1 103 3 2 7 439 2 0 0 29 J 
2 73 585 76 1 02 982 .4 0 0 34 4 59 7 0 0 44 0 103 7 2 0 270 6 0 0 38 8 
2 99 584 70 0.95 939 6 3 1 7 0 64 2 7 5 21 0 100 1 1 3 306 7 4 5 12 5 
3 26 584 02 0.89 882 0 3 2 2 1 70 9 12 7 10 2 106 5 0 8 352 6 6 5 5 2 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 
NONCONVE RGENC E OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT= 6 000 OTH= 0 500 I TERR= 9 

************************************************************************•t•••t•ttttttttttttttttt•~····••+ttt+tt+ttttttttt+ttt• 
TT = 6 5000 DTH = 0 5000 !TERR 9 
OU( 1) = 505 50 YU(1) = 592 61 QU(N) = 1205 31 YU(N) = 584 80 FRDM=O 00 IFR= 15 rRM=7 00 I rM:c: 0 

****************************************************************************tttttttttttttt*t~+~*~ttt~ l*tt <*tti l '*' ***t '**' I 4 l~ 

TT = 6.5000 DTH = 0 5000 !TERR 9 
QU( 1) = 505.50 VU( 1) 592 61 QU(N) = 1205 31 YU(N) 584 80 FRDM=O OB IFR= FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 592 61 0 51 504.2 2 0 0 75 0 50 4 1 5 126 9 3 0 445 3 15 4 0 5 
0 52 592.46 0 31 300.9 4 2 1 9 66 7 65 8 36 5 304 2 4 3 457 5 48 1 26 7 
0 68 592.45 0 23 220 0 5 4 0 0 88 7 159. 1 0 0 247 8 5 2 509 8 115 1 0 0 
0 70 592.45 0 22 214,6 4.6 0 0 81 6 162 7 0 0 244 3 5 3 547 4 117 6 0 0 
0 92 591 . 92 2 15 2096 7 51 2 0 0 77 3 273 9 0 0 351 2 5 2 630 4 263 2 0 0 

39 590 22 86 1574.5 289 2 0 0 Bi 0 ii 4 7 2 5 i98 2 4 7 525 5 211 3 0 3 
50 589.87 82 1625. 1 145 8 53 2 86 4 60 6 16 1 182 4 4 7 593 4 117 1 31 1 
61 589.63 78 1654 4 51 9 75 7 91 4 28 4 30 2 186 3 4 6 679 2 51 5 54 8 
72 589.47 73 1696 5 0 0 37 2 96 4 0 0 43 J 191 7 4 5 781 2 0 0 75 

1 88 589 23 66 1640 6 0 0 16 3 94 4 0 0 20 2 138 7 4 3 728 9 0 0 32 5 
2.04 588.93 60 1604 6 0 0 0 0 92 3 0 0 0 0 92 3 4 1 672 5 0 0 0 0 
2 05 588 93 60 1600 4 0 0 0 0 98 8 0 0 0 0 172 1 4 1 739 8 0 0 0 0 
2 06 588 90 60 1596 1 0 0 0 0 92 2 0 0 0 0 92 2 4 1 669 2 0 0 0 0 
2 39 588 18 50 1475 9 0 0 21 7 80 2 0 0 39 7 119 9 3 7 518 0 0 0 63 0 
2 73 586 69 38 1277. 5 0 0 105 8 64 8 0 0 67 2 132 0 3 0 328 2 0 0 90 3 
2 99 585.57 29 1246 0 14 1 31 5 69. 1 12 9 36 2 131 2 2 2 364 8 13 4 37 4 
3 26 584 80 21 1179 1 16 0 10 2 75 3 22 5 18 0 138 3 6 409 5 20 2 16 2 

***********************************************••········~············••+••·······················••ttttttt+itttittttttttttttf 
TT = 7.5000 DTH = 0000 !TERR 3 
OU( 1) = 536 50 YU(1) = 594 46 QU(N) = 2087 88 YU(N) = 586 60 FROMc::Q 00 IFR= 15 FRM=7 00 I FM"' a 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• i.tt+ttttttttttttti ttt• 

TT = 7 5000 DTH = 0000 !TERR 3 
OU( 1) = 536 50 YU(1) 594.46 QU(N) = 2087 88 YU(N) 586 60 FRDM=O 05 IFR= FRM"' 

X(I) y 00 QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0.00 594 46 0 54 503 7 31. 7 1 0 75 0 203 2 6 2 284 3 4 9 584 2 '-:50 2 7 6 



0 1'52 
I I I I I 

594 47 -0 16 -143 6 -13 3 -5 9 67 7 15'5 2 86 8 631 g 6 3 592 7 271 2 150 7 
0 68 594 48 -0 42 -3GO 1 -55, 1 0 0 100.9 382 9 0 0 483 8 7 3 702 6 666 5 0 0 
0. 70 594 48 -o 44 -382 8 -53,6 0 0 86 7 391 8 0.0 478 5 7 3 718 8 682 1 0 0 
(J 92 594 05 3 93 3515 2 416 2 0 0 83. 1 574 5 0 7 658 3 7 3 801 4 1171 2 0 0 

39 592,32 3 11 :2244 7 827 2 34 9 BI 0 308 8 26 I 415 B 6 B 695 0 654 3 30 2 
50 592 06 3 03 2429 1 443.5 157 1 87 0 190 3 40 7 348 3 6 9 784 1 386 3 92 6 
61 591 86 2 96 2533 175 1 253 3 93 0 88 8 55 8 296 2 6 8 885 8 17•1 5 148 6 

1 72 59 t. 71 2 90 2747 2 0 0 150 2 98 9 0 0 71 4 255 9 6 7 1001 5 0 0 203 g 
1 88 591 44 2 78 2709.0 0 0 72 1 97 8 0 0 34 0 190 7 6 6 943 0 0 0 92 .G 
2 04 591 . 10 2 70 2703 3 0 0 0 0 96 4 0 0 0 0 123 .9 6 3 877 7 0 0 0 0 
2 05 591. 10 2 70 2695 .8 o.o 0 0 108 6 0 0 0 0 415 5 6 3 966 8 0 0 0 0 
2 06 591 06 2 69 2688 4 0 0 0 0 96 3 0 0 0 0 122 8 6 3 873 7 0 0 0 0 
2.39 590 17 2 54 :2452 6 5 9 81 2 85 4 15 4 100 5 215 9 5 7 684 3 9 0 188 1 
2.73 588 53 2 37 1995. 4 1 8 371 5 73 1 14 0 145 9 232 9 4 8 456 6 3 7 265 4 
2 99 587 43 2.23 1974 7 79 3 177 6 79 6 24 6 68 8 197 6 4 1 503 4 -18 3 135 3 
3 26 586 60 2 09 1910 6 108 69 2 85 7 44 9 36 0 211 5 3 4 554 3 80 8 64 6 

·····••*••············••*********************************************************tt••••*************••t+•t••····••tttt ttt+t • tt 
TT = 8.5000 DTH = 0000 !TERR 2 
OU( 1) = 580.50 YU( 1) = 596 10 QU(N) = 3255 95 YU(N) = 588 20 FRDW=O 00 !FR= 15 FRM 0"7 00 I FM'°- 0 

******************************************•·•••++********++t*•**********+Tt++t+•+•ttttt++tti+++tttttttrttt+ttttttttlitt+ttlttt 
TT = 8 5000 0TH = 0000 ITERR 2 
QU( 1) = 580 50 YU( 1) 596 10 QU(N) = 3255 95 YU(N) 588 20 FRDM:cO 04 IFR= FRMc::: 

X ( I ) y QQ QQC QQL QQR B BL BR Bf WAVEHT A AL AR 

0,00 596, 10 0 58 489 9 88 5 2 1 75 0 332 9 17 5 435 B 6 5 107 3 694 4 2 1 4 
0 52 596 09 -0 05 -37 0 -7 6 -3 5 68 0 196 4 100 0 791 8 7 9 702 9 565 9 309 4 
0 68 596 09 -o 26 -200. 2 -58 2 -o 0 104 0 601 8 5 5 765 8 B 9 869 3 14...J8 5 a 0 
0.70 596 09 -o 28 -2 17. 9 -61 3 -0. 1 88 0 609 0 8 2 923 5 8 9 860 0 1477 8 4 5 
0.92 595 74 5 36 4309.7 1048 0 6 8 85 2 713 7 23 I 822 0 9 0 943 4 2258 3 20 I 
1 39 594 22 4 57 2638 2 1801 3 135 4 Bl 0 465 3 49 2 595 5 8 7 849 5 1410 I 100 5 
1 50 594 05 4.50 3063 2 1088 6 346 9 87 4 310 0 64 1 501 5 8 9 956 9 884 8 196 2 
1 61 593 88 4.43 3405 7 483 4 542 8 93 6 151 3 80 2 403 9 8 9 107...J <-l 1G 8 286 9 
1 72 593 74 4 37 4027 5 0 0 345 9 99 9 0 0 96 8 312 8 8 8 1203 3 0 0 374 7 
1 88 593 45 4 25 4079 6 0 0 174 3 99 5 0 0 46 6 245 2 8 6 1141 3 0 0 173 G 
2.04 593 06 4 16 4163 6 0 0 0.0 98 8 0 0 0 0 175 4 8 3 1069 4 0 0 0 0 
2.05 593 OB 4 15 4148 5 0 0 0 0 115 0 0 0 0 0 793.2 8 3 1188 3 0 0 0 0 
" ""' 593 02 4 13 4133 5 0 0 0 0 98 8 0 0 0 0 174 2 8 2 10~4 6 0 0 0 0 L..UO 

2 39 591 86 3.92 3597 0 73 0 255 0 88 2 37 6 173 5 335 0 7 4 831 2 53 8 '119 g 

2 73 590 11 3 66 2697 4 67 3 891 0 76 2 55 3 281 8 413 3 6 4 574 2 58 3 602 4 
2 99 589.07 3 44 2820. 2 197 2 422 5 82 9 94 6 1G 1 353 8 5 7 636 5 143 7 321 2 
3 26 588 20 3 26 28 11 4 267 9 176.7 90 1 124 7 75 9 325 7 5 0 695 8 204 4 109 2 

NONCONVERGENCE: OCCURRED Af CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT= 8.500 DTH= 0 500 I TERR= 9 

***************~****************~***********************k*******~***T*****t+••+•ktTt••t•T•+++•+•••it+;tt•f•+tt•+•t*t+t !t;tt;t ! 

TT = 9 0000 DTH = 0 5000 !TERR 2 
QU(1) = 609.00 YU ( 1) = 596 7 1 QU(N) = 3958 27 YU(N) = 588 85 FRDM:cO 00 I FR:c 15 FRM=7 00 !FM= 0 

********************************************************+••·•~·••++•+•••••+*****~t+•+*++++tt*tttlf~ttttttt~++t1li* • Tl1 t~t • ~; 11 

TT = 9 0000 DTH = 0.5000 ITERR 2 
QU(1) = 609 00 YU(1) 596 71 QU(N) = 3958 27 YU(N) 588 85 FRDM"'0.04 I FR:c FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT • AL AR 

o.oo 596 71 o. 61 487 7 118 5 2,8 75 0 349 4 61 2 556 2 7 1 752 5 899 8 45 
o.s2 596 70 0.06 42 7 10 6 4.9 68 0 205 5 100 0 832 G 8 5 744 0 687 4 369 G 
0.68 596 70 -O- 14 -102 2 -35.9 -o 1 104 0 691 9 8 5 889 3 9 5 932 4 184 1 5 7 2 
0- 70 596 70 -0 16 -121 I -4 1 8 -o 1 88 0 697 6 12 7 1138 1 9 6 913 5 187 ,1 9 10 8 



0 92 596 39 5 87 4490 5 1361 8 15 0 86 0 766 8 31 6 884 4 9 7 g9s 5 2734 5 37 7 
1 39 595 00 5. 15 2633 5 2331 . 4 184 5 81 0 466 2 63 7 611 0 9 5 912 3 177 1 2 144 3 
1 50 594 85 5 09 3154 7 1508 7 428 7 87 9 310 7 77 5 515 4 9 7 1027 3 113<-I 1 25:l 1 
1 , 61 594 70 5 04 3650 8 706 4 683 0 94 6 155 3 91 8 420 5 9 7 1150 9 543 2 357 0 
1.72 594 56 4.99 4535 7 0.0 458 2 101 0 0 107 0 326 7 9 6 1285 6 0 0 458 2 
1.88 594 27 4,89 4666,5 0 0 222 9 100.8 0 0 54 9 296 1 9 4 1222 4 0 0 2 11 9 
2 04 593 87 4 81 4809 4 0 0 0 0 99 8 0 0 0 0 196 5 9 1 1149 0 0 0 0 0 
2.05 593 89 4 80 4796 5 0 0 0.0 117 7 0 0 0 0 94 7 9 9 1 1282 6 0 0 0 0 
2 06 593 81 4 78 4783.6 0 0 0 0 99 8 0 0 0 0 195 9 0 1144 0 0 0 0 0 
2.39 592 54 4 60 4090 3 134 0 379 7 89 3 46 5 202 8 382 9 8 1 891 6 82 4 548 0 
2 73 590. 76 4.37 2985 9 134 7 1245 9 77 5 72 5 338 3 488 3 7 0 624 5 100 2 805 4 
2 99 589 75 4 15 3203 0 327 3 623 2 84 2 124 7 200 6 420 5 6 4 693 3 218 2 444 1 
3.26 588 85 3 96 3265 7 428,7 263 9 91 2 165 8 95 6 379 5 5 7 755 4 299 9 205 G 

NONCONVERGENCE OCCURRED AT CROSS-SECT ION NO 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO ii 12 i 3 14 15 i6 17 

TT= 9 000 OTH= 0 500 I TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT= 9 000 DTH= 0 250 !TERR= 9 

·············································································~···················•*' tttt • ttttt • ttt • tttttt •• tit 
TT = 9 2500 0TH = 0 2500 ITERR 2 
OU( 1) = 622 50 YU( 1) = 596.98 OU(N) = 4316 59 YU(N) = 589 13 FRDM=O 00 IFR= 15 FRM=7 00 IFM= 0 

······························••********************••······································~·········· ~ ............ +••······· TT = 9.2500 0TH = 0.2500 !TERR 2 
OU( 1) = 622 50 YU( 1) 596 98 OU(N) = 4316 59 YUIN) 589 13 fRDM=O 03 IFR= FRM= 

X ( I ) y 00 ooc OOL OOR B BL BR BT WAVEHT A AL AR 

0 00 596 .98 0 62 486 6 131 9 4 0 75 0 356 8 80 8 610 2 7 4 772 7 995 2 G4 3 
0 52 596 97 0 05 34 4 9 3 4 2 68 0 209 5 100 0 850 9 8 8 762 4 74 3 4 396 9 
0.68 596 97 -0 14 -100 5 -38 2 -0 1 104 0 731 8 9 8 944 1 9 7 960 5 2033 2 9 7 
0 70 596 97 -0 16 -116.9 -43 9 -o 2 88 0 736 9 14 8 1233 3 9 8 937 2 2068 0 14 5 
0 92 596 67 6 10 4564 5 1514 0 19 8 86.3 790 4 35 4 912 1 10 0 1023 1 2957 1 47 3 
1 39 595 34 5 43 2645 9 2569 8 211 2 81 0 466 7 70 1 617 8 9 8 939 9 1929 7 167 1 
1 50 595 20 5 37 3202 8 1700 1 471 3 88 1 311 0 83 3 521 4 10 0 1058 0 1242 6 281 2 
1 61 595 05 5.33 3759 2 816 1 752 6 95 1 155 4 97 0 425 7 10 0 t 18..t 4 598 0 390 3 
1 72 594.91 5 29 4768 2 0 0 518 6 101 8 0 0 11 1 4 331 0 9 9 1321 3 0 0 496 7 
1. BB 594.61 5. 18 4934.5 0 0 246 8 101 8 0 0 61 2 343 0 9 7 1257 2 0 0 233 9 
2 04 594 20 5 09 5092.3 0 0 0 0 101 0 0 0 5 9 275 4 9 4 1182 2 0 0 0 G 

2 05 594 23 5 08 5079 6 v.v ~ ~ 117 6 0 0 0 0 976 g 4 1321 g 0 0 0 0 v.v 
2.06 594 14 5 07 5067 1 0 0 0 0 100 7 0 0 4 3 255 4 9 4 1176 9 0 0 0 3 
2.39 592 82 4.90 4293 1 165 6 441 2 89 7 50 1 214 6 402 1 8 3 916 0 95 6 604 9 
2 73 591 04 4 68 3097 2 170 8 1415 6 78 1 79.7 361 9 519 6 7 3 645 8 121 0 901 1 
2 99 590 04 4 49 3362 1 398 9 727 6 84 8 137 6 217 5 449 1 6 7 717 9 256 4 505 0 
3 26 589 13 4.32 3482 5 521 8 312 2 91 7 183 2 104 0 402 3 6 0 781 0 348 6 233 4 

···············································································································•+ •• tttttt1tiit 
TT = 10. 2500 DTH = 0000 ITERR 4 
OU( 1) = 676. 50 YU( 1) = 597 99 QU(N) = 5822 84 YU(N) = 590 24 FRDM=O 00 IFR= 15 FRM=7 00 IFM= 0 

........•..•.....••••............••....•••..•.......•.•..........•.••..........•.............................................. 
TT = 10 2500 DTH = 0000 ITERR 4 
OU( 1) = 676 50 YU( 1) 597 99 QU(N) = 5822 84 YU(N) 590 24 FROM=O 03 IFR= FRM= 

'X( I) y QO ooc OOL OOR B BL BR BT WAVEHT A AL AR 

0 00 597 99 0 68 482 5 18 1 4 12 6 75 0 384 7 154 2 B12 B 8.4 B4B 7 1370 8 183 3 
0 52 597 98 0.08 50 9 17 4 7 9 68 0 224 7 100 0 919 3 9 8 831 3 963 6 498 3 



I I 
' 

I 
0 68 597 98 -o 12 -BO 9 -40 -o 2 '04 0 .~B2 2 14 9 1150 2 10 8 10G5 9 2851 8 22 2 
0 70 597 98 -0 15 -99 2 -49 5 -o 4 88 0 834, 7 22 4 1591 6 10 8 1026 5 2890 5 33 ,I 
0 92 597 70 7 47 5151 8 2268 2 46 8 87 6 875 3 49 0 1012 0 11 0 11 12 6 381,l 4 90 7 
1 39 596 30 6 92 2987 7 3595.5 335 81 0 467 9 88 1 637 0 10 8 1017 7 2378 7 243 1 
1 .50 596 15 6 89 3723.5 2492 6 675 7 88,8 311 8 99 2 537 9 11 0 11•12 2 1539 0 368 0 
1 61 595 97 6 87 4535 7 1259 8 107 4. 1 96 3 155 8 110 4 439 3 10 9 1272 9 742 0 .J86 2 
1 . 72 595 80 6 85 6069 0 0 0 782 4 103.6 0 0 122 5 341 6 10 8 1412 3 0 0 600 3 
1 88 595 36 6.81 6441 6 o.o 365 2 104 1 0 0 74 9 445 3 10 5 1334,4 0 0 284 9 
2 .04 594 57 6 78 6782 4 0 0 1 3 102 8 o.o 17 0 418 3 9 8 1220 0 0 0 " 8 
2 05 594.62 6 79 6785 2 0 0 0.0 117 .0 0 0 0 0 989 9 9 8 1367 9 0 0 0 0 
2 06 594 47 6 79 6786 5 0 0 0 5 102 3 0 0 14. 1 380 8 9 7 1210 0 0 0 3 3 
2 39 593 99 6 61 5437.3 383 9 786 5 92 5 78 4 297 6 690 8 9 5 1022 4 169 5 901 2 
2.73 592 11 6 29 3643 6 366 5 2277 9 80 0 110 7 458 4 649 1 8 4 730 7 221 8 1339 3 
2.99 591 15 6 04 4015 7 777 7 1250 5 86 8 186 ,8 281 9 557 7 7 8 812 9 435 9 781 3 
3 26 590 24 5 82 4247 9 1019 6 555 4 93 7 252 5 137 2 492 8 7 883 1 590 0 367 0 

·•·····•·····•···········•···•···•···••+••·········••++••••++•+•++++•++++++++•++t+++++t++t•++ ,+ • t++ l+t+ttl t+tttt l++t+ttttt•lt+ 

TT = 11 2500 0TH = 0000 lTERR 4 
OU( 1 ) = 730 50 YU( 1 ) = 598 42 OU(N) = 7191 32 YU(N) = 591 06 FRDM=O 00 I FR"' 15 fRM-=7 00 I FM"' 0 

•+++++++++++++++++++++++++++++++++++++++++++++++++t+++++++++++++++++t+++t+t++t+T++tt++t++i tt++++ l+tltl ft+t+tlt+tt+;+1tr+~+t • lt 

TT = 11 2500 0TH = 0000 !TERR 4 
OU( 1) = 730 50 YU( 1) 598 42 OU(N) = 7191,32 YU(N) 591 06 FRDM=O 03 !FR= FRM= 

X(I) y 00 OOC OOL OOR B BL BR BT WAVEHT A AL AR 

0.00 598.42 0. 73 501.3 210 3 18 9 75 0 396 4 185 1 898 0 8 9 880 6 1537.2 255 6 
0.52 598.38 0 68 444,6 164 9 74 8 68 0 230 7 100 0 946 3 10 2 858 5 1054 8 538 1 
0 68 598 38 0 68 439 0 238 7 1 3 104 .o 940 6 16 g 1230 3 11 2 1106 9 3210 7 28 5 
0 70 598 38 0 68 435 9 240 1 2.4 88 0 942 0 25 3 1730 5 11 2 1061 1 3249 6 42 7 

-?"o 92 598 09 7 76 5202 9 2503 1 58 2 88 0 918 2 55 2 1061 3 1 1 .• , 11 ~16 g 4162.6 110 9 
1. 39 596 67 7 73 3198.3 4122 4 404 3 81 0 468 3 95 1 644 5 11 1 1047 9 2553 4 277 3 
1. 50 596 51 7 72 4029 1 2901 6 788 8 89 0 312 1 105 2 544 2 11 3 1174 5 1G52 2 405 
1 61 596 32 7 7 1 4975 2 1490 5 1249 3 96.8 156 0 115 4 444 3 11 3 1306 0 795 5 524 9 
1 72 596 12 7 71 6785 2 0 0 925 5 104 2 0 0 126 5 345 4 11 2 1445 2 0 0 639 7 
1.8B 595 59 7 70 7268 5 0 0 430 104 8 0 0 79 2 476 9 10 7 1358 7 0 0 302 8 
2 .04 594 60 7 69 7689,3 0 0 1 7 103 0 0 0 17 9 429 1 9 8 1222 9 0 0 5 3 
2 05 594.67 7 69 7689 2 0 0 0 0 116 9 0 0 0 0 991 5 9 9 1 J73 4 0 0 0 0 
2 06 594,47 7 69 7686.7 0 0 0 6 102 4 0 0 14 2 382 0 9 7 1210 3 o.o 3 4 
2 39 594 64 7 60 5934 8 626 9 1040 8 94 1 95 5 347 5 873 8 10 2 1083 3 226 3 1112 0 
2.73 592 86 7 43 3981 1 527 1 2924 6 80 0 150 1 550 3 780 4 9 1 790 8 319 G 1717 7 
2 99 591 95 7.30 4466 3 11 13 5 1724 3 87 5 237 1 332 5 657 1 8 6 883 5 604 1 1029 0 
3.26 591 06 7 19 4837 4 1546 1 807 8 95 0 306 0 160 6 561 6 7 9 961 818 2 489 6 

**************••···································································•t••••t ·······••t+•tttt•tt••·••; • tttt•~···· 
TT = 12.2500 0TH = 0000 ITERR 2 
OU( 1 ) = 798 50 YU( 1) = 598 35 OU(N) = 7620 50 YU(N) = 591 31 FRDM=O 00 IFR"' 13 FRM=7 00 !FM= 0 

··································································································~·············•·t••••+••···· TT = 12.2500 0TH = 0000 !TERR 2 
OU( 1) = 798 50 YU( 1) 598 35 QU(N) = 7620 50 YU(N) 591 31 FRDM-=0 03 IFR"" fRM"' 

X( I) y 00 OOC OOL OOR B BL BR BT WAVEHr A AL AR 

0.00 598 35 0 80 551 1 227 6 19 8 75 0 394 7 180 5 885 3 8 8 875 9 1512 0 244 0 
0 52 598 31 0 91 591 3 216 2 98 2 68 0 229 6 100 0 941 3 10 1 853 5 1037 7 530 9 
0 68 598 30 0 94 608,5 325 1 1. 7 104 0 929 3 16 5 1214 8 11. 1 1099 0 3139 7 27 2 
0 70 598 30 0 94 601 8 328 6 3 2 88 0 930 9 24 7 1703 7 11 2 1054 4 3178 4 40 8 
0.92 598.02 7 50 5043 5 2401 9 54 7 88 0 903 5 53 4 1044 9 11 3 1140 4 4095 7 10G 9 
1. 39 596 64 7 59 3155 5 4040. 7 394 3 81.0 468 3 94 4 643 7 11 1 1044 9 2535.9 273 7 
1.50 596 48 7 60 3977 6 2845 6 773.2 89 0 312 1 104 6 543 6 11 3 117 1 4 1641 5 401 5 

1. 61 596 29 7 60 4912 1 1462 1 1227 1 96 7 156 0 115 0 443 9 11 . 3 1303 0 790 7 521 4 
1 72 596 09 7 61 6696 4 0 0 909 1 104 2 0 0 126 345 1 11 1 144 2 4 0 0 63G 4 
1 88 595.57 7 62 7192 e 0 0 424 2 104 7 0 0 78 8 474 5 10 7 1356 8 0 0 301 3 



2 04 594 60 7 62 7622 1 0 0 1 7 103 0 0 0 17 9 429 1 9 8 1222 9 0 0 5 3 
2.05 594 67 7 63 7625 0 0 0 0 0 116 9 0 0 0 0 991 5 9 9 1373 0 0 0 0 
2 06 594 47 7 63 7625 6 0 0 0 6 102 4 0 0 14 2 382 2 9 7 1210 4 0 0 3 4 
2,39 594 76 7 64 5894. 1 674 9 1071 9 94 4 98 6 356 5 906 9 10,3 1094 5 237 8 1153 G 
2 73 593.06 7.66 4008 0 573 3 3076 4 80 0 160 8 575 815 9 9 3 807 0 351 1831 7 
2 99 592 19 7 64 4563 2 1215. 1 1864 0 87 5 255 1 348 2 690 9 8 8 90,1 2 663 0 1109 6 
3 26 591 31 7 62 5007 8 1704 3 908 4 95 0 331 5 163 1 589 6 8 1 985 3 899 3 530 8 

·••*••·······································································•t•t••······••;•t•tttttt•+••····················· 
TT = 13 2500 • TH = 1 .0000 ITERR 2 
OU( 1) = 908 75 YU( 1) = 598 05 QU(N) = 7346 70 YU(N) = 591 21 FRDM=O 00 IFR: 13 FRM=7 00 If M= 0 

•••• t ••• tttttttt • tttttt•t+t+•t+++ttttttttt •• tt • tt • +t • ttttt+tt+tttt • ttttttttttttttt lttttttttttt • tttttttt I >ttttttlttttt • +t+ttttl 

l I = 13 2500 Dft-1 = 0000 lTERR 2 
OU( 1) = 908 75 YU(1) 598 05 QU(N) = 7346 70 YU(N) 591 21 FRDM=O 0'1 IFR= FRM= 

X(l) y QQ OQC OQL QQR B BL BR BT WAVEHT A AL AR 

0 00 598 05 0 91 644 5 246 4 17 8 75 0 386 4 158 7 825 2 8 5 853 3 1394 7 193 0 
0 52 597 97 18 790 2 270 0 123 0 68 0 224,6 100 0 918 5 9 8 830 5 960 8 497 0 
0 68 597 95 28 858 0 422 0 1 9 104 0 877 2 14 7 1143 4 10 7 1062 4 2822 1 21 7 
0 70 597 95 1 30 864 8 427 8 3 4 88 0 879 5 22 1 1579 0 10 8 1023 3 2859 0 32 6 
0 92 597 67 6. 71 4639 8 2031 9 41 3 87 6 872 6 48 6 1008 8 11 0 1109 7 3785 5 89 1 
1 39 596 38 6 98 2990 0 3650 7 343 B 81 0 468 0 89 5 638 5 10 B 1023 B 2414 1 249 B 
1 50 596 23 7 00 3752 0 2552 6 692. 1 88 8 311 9 100 4 539 3 11 1 1149 1563 1 375 7 
1 61 596 05 7.01 4602 1 1300 6 1104 2 96 4 155 9 111 6 440 4 11 0 1280 2 753 8 494 6 
1 72 595 87 7 02 6204 6 0 0 B 10 4 103 7 0 0 123 4 342 5 10 9 1419 8 0 0 609 2 
1 .88 595 41 7 04 6655 4 0 0 380 9 104 2 0 0 75 9 452 6 10 5 1340 1 0 0 288 0 
2 04 594 56 7 05 7047 7 0 0 1 3 102 8 0 0 16 8 415 9 9 8 1219 4 0 0 4 7 
2 05 594 62 7 05 7049 0 0 0 0 0 117 0 0 0 0 0 989 9 9 8 1367 9 0 0 0 0 
2.06 594 46 7 05 7048 3 0 0 0 5 102 3 0 0 13 8 376 6 9 7 1208 9 0 0 3 2 
2.39 594 55 7 11 5588 7 567 6 957 8 93 9 93 2 340 6 848 7 10 1074 9 217 8 1081 0 
2 73 592 91 7 21 3839 4 518 9 2853 6 80 0 152 9 556 9 789 8 9 2 795 0 327 8 174 7 4 
2 99 592 07 7 29 4405 1 1133 3 1747 8 87 5 245 8 340 673 4 8 7 893 5 632 2 1067 3 
3 2G 591 21 7 35 4875 3 1616 .o 855 3 95 0 320 9 162 578 0 8 0 975 3 864 9 513 7 

************•································································· • ····················•+••t++t+ • +t+t++•t+++++~ t++ 
TT = 14 2500 • TH = 1 .0000 !TERR 2 
QU( 1) = 1019.50 YU(1) = 597 60 OU(N) = 6648 64 YU(N) = 590 86 FRDM=O 00 IFR= 14 FRM=7 00 !FM= 0 

*******************************************************••··············································•t•t+++t+i+ • ++++t••···· 
TT = 14.2500 • TH = 1 .0000 !TERR 2 
OU( 1) = 1019 50 YU( 1) 597 60 QUIN) = 6648 64 YU(N) 590 86 FRDM=O 05 IFR= FRM:::: 

V { T \ y M An~ QQL QOR 8 BL BK BT '#AVl:HI A AL AR .,.._' .. ' w w~ 

0 00 597 60 1 02 753 0 253 2 13 3 75 ,o 374 126 3 735 8 8 0 819 8 1224 7 129 3 
0.52 597 49 1 31 907 1 278 5 127 4 68 0 217 3 100 0 885 9 9 3 797 6 854 0 448 7 
0 68 597 46 1 41 979 7 425 6 1 5 104 0 804 2 12 3 1043 3 10 2 1011 2 2408 1 15 1 
0. 70 597 45 1 42 988 5 428 1 2 5 88 0 807 6 18 4 1404 8 10 3 979 9 2443 0 22 6 
0 92 597 18 5 84 4196 4 1619 27 87 0 832 4 42 1 961 5 10 5 1067 2 3370 3 67 0 

39 596.01 6 1 1 2732 2 3099 7 277 7 81 0 467 5 82 6 631 10 5 994 0 2241 8 218 1 
50 595 87 6 12 3400 4 2142 5 581 5 88 6 3 11 6 94 6 533 10 7 1117 8 1453 1 341 3 

1 61 595 72 6. 14 4124 2 1078 1 934 2 96 0 155 7 106 8 435 6 10 7 1248 6 702 6 458 8 
1. 72 595,57 6. 15 5470 1 0 0 676 5 103 0 0 119 7 338 9 10 6 1388 8 0 0 572 7 
1 88 595 20 6 17 5848 0 0 322 2 103 6 0 0 72 0 423 5 10 3 1317 9 0 0 273 2 
2 .04 594 54 6 18 6180 6 0 0 0 102 7 0 0 16 2 408 1 9 8 1217 3 0 0 4 4 
2.05 594 59 6 18 6182 2 0 0 0 0 117 1 0 0 0 0 988 7 9 8 1363 8 0 0 0 0 
2 06 594 46 6 18 6182 3 0 0 0 5 102 3 0 0 13 9 378 3 9 7 1209 3 0 0 3 2 
2 39 594 12 6 27 5098 0 401 9 772 4 92 8 82 0 308 2 729 7 9 6 1035 2 180 6 943 2 
2 73 592 53 6 43 3572 3 417 9 2444 3 80 0 132 9 510. 1 723 1 8 8 764 5 273 3 1543 9 
2 99 591 . 70 6 55 4105 4 956 0 1489 6 87 5 217 7 315 7 620 8 8 3 861 2 546 8 946 4 
3 26 590 86 6 65 4561 .9 1369 7 717 .0 94 8 291 155 7 543 3 7 7 941 9 757 9 457 5 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 11 



I I I 
' I I 

NaNCONVERGENCf OCCURRED Al, CROSS-SECTION NO 12 13 14 15 16 17 
Tr= l 4. :t so DTH= 0 500 !TERR= 0 

*******•••••*•1<**********••·••••••••••·•••-+-•••**"'"***'+-***T*****""*•••t••* 1<--1<1'+ ,i- t•i<'t-T*t t'i<'i 'i ••** t--t ..... t t -t• t -ti• t•-t l;, tt + i' it i -t + ,.- ,j, I T•t t 

TT = 14 7500 DTH = 0 5000 !TERR 2 
QU( 1) = 1074 50 YU( 1 ) = 597 39 QU(N) = 6130 69 YU(N) = 590 58 FRDM=O 00 lFR"' 17 FRM-7 00 lFM= 0 

*****************•********••••~•••••••-t•~•••••****T*****T************•*******T1<Tt••·••tt~t'+-1<1<tt1<+*tT•Tt~t't-'+-,tt,i.tttTt+-ti +t•t•+tt 

TT = 14 7500 0TH = 0 5000 !TERR 2 
QU( 1) = 1074.50 YU( 1) 597,39 QU(N) = 6130 69 YU(N) 590. 58 FRDM=O 05 IFR= FRM= 

X( I) y QQ OQC QQL QQR B BL BR BT WAVEHT A AL AR 

O 00 597 39 1 07 80B 9 254 4 11 2 75 0 368 3 111 0 693 7 7 8 804 0 11 '16 5 10-l ·J 
0.52 597 26 1 31 917. 4 266 4 122 0 6B 0 213 9 100 0 B70 5 9. 1 7B2 800 g 425 9 
0.68 597 22 1. 39 984 .6 402 0 1 2 104 0 769 7 11 1 996 10 0 987 1 2225 3 12 4 
0 70 597 22 1 40 993 8 402 6 2 0 88 0 773 7 16 7 1322 6 10 1 959 5 2259 1 18 5 
0 92 596 95 5 46 3992 9 1448. 1 21 8 86 7 813 6 39 1 939 4 10 2 10-17 4 3182 9 57 8 
1 39 S95 86 5 67 2585 7 2839 4 249 2 81 0 467 3 79 8 628 1 10 3 981 7 2170 9 ~C,5 8 
1.50 595.73 5 68 3200 7 1951 5 530 8 88 5 311 4 92 2 530 7 10 6 1105 3 1409 2 328 1 
1 . 61 S95 59 5 69 3858.3 977 0 854 6 95 8 155 7 104 9 433 7 10 6 1236 6 683 1 4•15 5 
1 72 595 46 5 70 5079.3 o.o 615 7 102 9 0 0 118 3 337 6 10 5 1377 6 0 0 559 8 
1 88 595 14 5 70 5407 4 0 0 295 4 103 4 0 0 70 9 415,6 10 3 1311 9 0 0 269 0 
2 04 594.63 5 69 5689 3 0 0 1 4 103 1 0 0 18 8 440 1 9 8 1226 0 0 0 5 9 
2,05 594.66 5.69 5687 3 0 0 0 0 117 0 0 0 0 0 991 4 9 9 1373 0 0 0 0 0 
2.06 594 56 5 68 5683 0 0 0 0 7 102 8 0 0 16 9 417 1 9 8 1219 7 0 0 4 8 
2 39 593 82 5 76 4783 3 313.8 663 3 92 0 73 9 284 8 643.7 9 3 1006 8 156 6 B52 2 
2.73 592 24 5 96 3408 3 358 6 2190 6 80 0 117 6 474 4 672 0 8 5 741 2 236 7 1,100 4 

2 99 591 41 6.06 3905 3 836 1 1313 8 87 3 198 4 297 2 583 ~ 8 1 835 8 48G 6 857 5 
3 26 590.58 6 13 4324 6 1178 7 627 4 94 3 273 8 147 4 520 8 7 4 915 8 679 9 415 6 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NnNr.nNVFQ~FNC:F nr.r.11Rl2Fn AT C.Rn<::S-<:;Fr.TTON NO 1 1 -··--- -- - . - - 12 13 14 15 16 17 

TT= 14 750 DTH= 0 500 lTERR:::c 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 11 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO. 12 13 14 15 16 17 

TT= 14 750 OTH= 0 250 ITERR:c 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 11 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 12 13 14 15 16 17 

TT= 14 750 nTLI- 0 125 It ERR= 9 VI I 1-

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 6 7 8 9 10 11 12 13 14 15 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO. 16 17 

TT= 14 750 OTH= 0 063 !TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 11 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 12 13 14 15 16 17 

TT:: 14 750 DTH= 0 250 I TERR= 9 

NDNCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 5 6 7 8 9 10 1 1 12 
NDNCDNIJERGENCE OCCURRED AT CROSS-SECTION NO 13 14 15 16 17 

TT= 14 750 orna 0 250 ITERR= 9 

******************************************************~******************k*********t*i************t*************ttt+tttt~ttttt 
TT = 15 2500 0TH = 0 5000 !TERR 3 
QU( 1 ) = 1130 00 YU ( 1) = 597.50 QU(N) = 5951 17 YU(N) = 590 50 FRDM=O 00 IFR= 17 FRM=7 00 IF~°'= 0 



·························································································································•1••t TT = 15 2500 0TH = 0 5000 !TERR 3 
QU( 1 J = 1130 00 YU(1) 597 50 QU(N) = 5951 17 YU(N) 590 so FRDM=O 06 !FR= FRM= 

X(l) y OQ QQC OQL QQR B BL BR BT WAVEHT A AL AR 

0.00 597.50 1 13 842 6 274 2 13. 2 75.0 37 1 2 118 7 714 9 7 9 811 9 1185 7 116 5 
0 52 597 42 0.93 647 0 195 3 89 4 68 0 216 3 100 0 881 1 9 2 792 8 838 8 441 7 
0 68 597 41 0 85 595 4 255 3 0 9 104 0 796 8 12 0 1033 1 10 2 1006 0 2368 2 14 5 
o. 70 597 41 0,84 587.8 251 1 1 4 88 0 800 7 18 0 1387 9 10 3 975 7 2404 5 21 7 
0.92 597. 13 6 09 4397 0 1669 7 27 3 86 9 827.8 4 1 4 956 2 10 4 1062 4 3324 4 64 7 
1 39 595.93 5 89 2660 9 2970 4 263 4 81 0 467 4 81 2 629 6 10 4 987 8 2206 3 211 9 
1. so 595.80 5.89 3292 3 2040 8 554 5 88 5 3 11 5 93 4 531 9 10 6 1 1 1 1 5 1431 1 334 6 
1 61 595.66 5 88 3970 5 1021 8 889 5 95 9 155 7 105 9 434 7 10 6 1242 6 693 0 452 2 
i. 72 595.52 5 88 5235 9 0.0 641. 3 103.0 0 0 119 0 338 2 10 6 1383 4 0 0 5136 5 
1 88 595 18 5 87 5561 9 0 0 305 6 103 5 0 0 71 6 420 6 10 3 13 15 6 0 0 27 1 6 
2 04 594.62 5 87 5864 7 0 0 1. 4 103 1 0 0 18 5 436 9 9 8 1225 0 0 0 5 7 
2 05 594 65 5 87 5866 7 0 0 0 0 117 0 0 0 0 0 991 1 9 9 1371 9 0 0 0 0 
2.06 594 55 5 87 5866 7 0 0 0 7 102 7 0 O 16 4 410 3 9 8 12 17 9 0 0 4 5 
2 39 593 78 5 87 4889 1 313 4 671 2 92 0 73. 1 282 4 634 8 9 3 1003 9 154 3 843 1 
2.73 592. 16 5 89 3394 6 347 5 2145 6 80 0 113 5 464 7 658 2 8 4 734 9 227 6 1363 3 
2.99 591. 32 5 92 3856 4 799 1 1264 9 87 2 194 5 292 1 574 9 8 0 828 469 4 83 1 7 
3 26 590.50 5 95 4231 9 1120 0 599 3 94 1 268 8 145 0 514 2 7 3 908 657 9 403 8 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT= 15 250 DTH= 0 500 IT[RR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 11 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 12 13 14 15 16 17 

TT= 15 250 DTH= 0 250 I TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 5 6 7 R 9 10 11 12 13 14 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 15 16 17 

TT= 15 250 DTH= 0 125 IT ERR"" 9 

················································································•tttt+tt•tttttttt••t ····••+tttttt +t+ • tt • ttt • tt 
Tr = 15 3750 DTH = 0 1250 !TERR 2 
OU( 1) = 1144 00 YU(1) = 597 54 QU(N) = 5915 71 YU(N) = 590 49 FROM=O 00 IFR= 15 FRM=7 00 IFM= 0 

+••···········•·••ttt••···········•······•···••++++•+•••tttttttttttt+t+tt+tttttttttttttttttttttttttttltttttttttttt tttltttitttt 
TT = 15 3750 0TH = 0. 1250 !TERR 2 
n.1 'I • \ = 1144 00 ""'. \ 597 54 ,...,, , , ~· \ = 5915 71 YU(N) = 590 49 FROM=O 06 IFR= FRM= ..... U\ I I JU\ I I I.JU\ l'il J 

X( I) y 00 QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 597,54 1 . 14 850 2 279 9 13 9 75 0 372 2 12 1 3 722 8 0 814 7 1199 120 8 
0.52 597.32 1 55 1087 0 320 7 146 8 68 0 214 8 100 0 874 7 9 1 786 4 818 4 432 2 
0 68 597 23 1 95 1383.6 566 3 1 7 104 .0 771 1 11 2 997 9 10 0 988 0 2232 3 12 5 
0. 70 597 22 2 02 1433 2 580 9 2 9 88 0 774 0 16 7 1323 3 10 1 959 6 2260 5 18 5 
0.92 596 97 5 04 3678 2 1342 1 20 3 86 7 814 8 39 3 940 9 10 3 1048 7 3194 9 58 3 
1. 39 595 94 5 90 2660 1 2974.0 264 0 81 0 467 4 81 3 629 8 10 4 988 4 2209 " 212 4 
1 50 595.81 5.90 3296 4 2046 8 556 0 88 5 311 5 93 5 532 10 6 11 12 2 1433 3 335 3 
1. G 1 595.6{ 5.90 3980 7 1026 3 892 9 95 9 155 7 106 0 434 8 10 6 1243 3 694 1 452 9 
1. 72 595.53 5 90 5255 6 0 0 644 6 103 1 0 0 119 338 3 10 6 1384 1 0 0 567 3 

... 1 88 595 18 5 90 5592 8 0 0 307 6 103 5 0 0 71 7 421 2 10 3 1316 0 0 0 271 9 
2.04 594 62 5 90 5897 2 0 0 1 4 103 1 0 0 18 5 436 8 9 8 1225 0 0 0 5 7 
2 05 594,66 5 90 5898 1 0 0 0 0 117 0 0 0 0 0 991 1 9 9 1372 0 0 0 0 0 
2.06 594.55 5.90 5896,8 0 0 0 7 102.7 0.0 16 4 410.3 9 8 1217 9 0 0 4 5 



' ' 
I 

' 
I I 

2. 39 593 79 5 89 4903.6 314.2 673.2 92 0 73 ?82 4 635 9 3 1004 0 154 4 843 4 
2.73 592 15 5.90 3402 9 347 3 2146 8 80 0 )13 0 463 7 656 6 8 4 730 2 226 6 1359 2 
2 99 591 31 5 91 3853.8 794 8 1259 5 81 1 194 0 291 4 573 7 8.0 827 467 0 8,8 1 
3 26 590 49 5 92 4209 9 1111 0 594 8 94 1 268 3 144 8 513. 5 7 3 907 4 655 8 '102. 7 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 1 12 13 14 15 16 17 

TT: 15 375 DTH= 0 500 !TERR-: 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION ND 3 4 5 6 7 8 9 10 11 12 
NONCONVERGENCE OCCURRED AT CROSS-SECTION ND 13 14 15 16 17 

TT'= 15 375 DTH= 0 250 !TERR= 9 



PROGRAM OAMBRK---VERSION-A-01/30/82 

ANALYSIS OF UNSTEADY FLOW 

DOWNSTREAM OF 

RED RUN DRAIN ATC 

ON 

LINTON RIVER 1981 

ANALYSIS BY 

FLOOD BRUCE MENEREY 
MICHIGAN DNR, WATER MGMNT DIV 
PO BOX 30028, LANSING Ml 48909 

BASED ON PROCEDURE DEVELOPED BY 

DANNY L FREAO, PH.O., RESEARCH HYDROLOGIST 
HVOROLOGIC RESEARCH LABORATORY 
W23, OFFICE OF HYDROLOGY 
NOAA, NATIONAL WEATHER SERVICE 
SILVER SPRING, MARYLAND 20910 



••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••• ... ... 
••• SUMMARV OF INPUT DATA ••• 
••• ... 
••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••• 

INPUT CONTROL PARAMETERS FOR RED RUN DRAIN ATC 

PARAMETER VARIABLE 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

NUMBER OF DYNAMIC ROUTING REACHES KKN 

TYPE OF RESERVOIR ROUTING KU! 

MULTIPLE DAM INDICATOR MULDAM 

PRINTING INSTRUCTIONS FOR INPUT SUMMARY KOMP 

ND OF RESERVOIR INFLOW HYORDGRAPH POINTS ITEH 

INTERVAL OF CROSS-SECTION INFO PRINTED OUT WHEN JNK=9 NPRT 

KFLP 

9 

0 

0 

3 

25 

0 

FLOOD-PLAIN MODEL PARAMETER 

LANDSLIDE PARAMETER KSL 0 

CONTOUR PLOTTING PARAMETER I CONT 0 

OHF(INTERVAL BETWEEN INPUT HYOROGRAPH ORDINATES) = 1 00 HRS 

TEH(TIME AT WHICH COMPUTATIONS TERMINATE) = 24 0000 HRS 

INFLOW HYDROGRAPH TD RED RUN DRAIN ATC 
••••••••••••••••••••••••••••••••••••••••••• 

300.00 333 00 365 00 396 00 427 00 459 00 490 
552 00 609 00 663 00 717 00 771 00 881 00 992 

1214 00 1350.00 1516 00 1641 00 1817 .00 1925 00 2208 
2597 00 

TIME OF INFLOW HYDROGRAPH ORDINATES 
••••••••••••••••••••••••••••••••••••••••••• 

00 521 00 
00 1102 00 
00 2402 00 



I I 

0 0000 1 0000 2 0000 3 0000 4 0000 5,0000 6 0000 7 0000 
8 0000 9 0000 10 0000 ; 1 .0000 12 0000 13 0000 14 0000 15 0000 

16 0000 17 0000 18.0000 19 0000 20 0000 21 0000 22 0000 23 0000 
24 0000 



CROSS-SECTIONAL PARAMEfERS FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

PARAMETER 

**********••······································· 
NUMBER OF CROSS-SECTIONS 

MAXIMUM NUMBER OF TOP WIDTHS 

NUMBER OF CROSS-SECTIONAL HYDROGRAPHS TO PLOT 

TYPE OF OUTPUT OTHER THAN HYOROGRAPH PLOTS 

CROSS-SECTIONAL SMOOTHING PARAMETER 

DOWNSTREAM SUPERCRITICAL DR NOT 

NO. OF LATERAL INFLOW HYDROGRAPHS 

NO OF POINTS IN GATE CONTROL CURVE 

VARIABLE 
,.. ..... 

NS 

NCS 

NTT 

JNK 

KSA 

KSUPC 

LO 

KCG 

CROSS-SECTIONAL VARIABLES FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

PARAMETER UNITS VARIABLE ...................................................... ······ 
LOCATION OF CROSS-SECTION MI 
ELEVATION (MSL) OF FLOODING AT CROSS-SECTION FT 

ELEV CORRESPONDING TO EACH TOP WIDTH 
TOP WIDTH CORRESPONDING TO EACH ELEV 

(ACTIVE FLOW PORTION) 
TOP WIDTH CORRESPONDING TO EACH ELEV 

(OFF-CHANNEL PORTION) 

SURFACE AREA CORRESPONDING TO EACH ELEV 
(ACTIVE FLOW PORTION) 

SURFACE AREA CORRESPONDING TO EACH ELEV 
(OFF-CHANNEL PORTION) 

NUMBER OF CROSS-SECTION 
NUMBER OF ELEVATION LEVEL 

FT 
FT 

FT 

ACRES 

ACRES 

X 1( I) 
FSTG(I) 

XE(K,l) 
XC(K,l) 

XS(K,l) 

OSA(K,l) 

SSA(K,l) 

I 
K 

VALUE 
* * +c.-+ + * 

12 

8 

0 

9 

0 

0 

0 



.. .. 
CROSS-SECTION NUMBER 

******•****************** 

X 1 ( I ) 0 000 FSTG( I) 599 00 X1L(l) 0.000 X 1R( I) 0 000 

XE 585,0 588.0 592 0 596 0 600 0 602 0 604 0 605 0 

XC 10 0 67 0 75 0 75 0 75.0 75.0 75 0 75 0 

XCL 0.0 0 0 0 0 330 0 440.0 550 0 550 0 550 0 
XCR 0 0 0 0 0 0 10 0 300 0 800 0 800 0 BOO 0 
XS 0 0 0 0 0 0 0 0 400 0 500 0 500 0 500 0 

CROSS-SECTION NUMBER 2 
************************* 

X 1 ( I ) 0.523 FSTG(l) • 599 00 X1L(I) 0 464 X 1 RI I) 0 360 

XE 584 0 587 0 591 0 595 0 599 0 601 0 603 0 605 0 

XC 24 0 55 0 66 0 68 0 68 0 68 0 68 0 68 0 

XCL 0.0 0 0 0 0 180 0 240 0 240 0 300 0 300 0 
XCR 0 0 0 0 0 0 100 0 100 0 250 0 500 0 500 0 
XS 0 0 0 0 0 0 370 0 580 0 680 0 500 0 500 0 

CROSS-SECTION NUMBER 3 
************************* 

X 1 ( I) . 0 682 FSTG(l) • 598 00 X1L(I) 0 565 X1R(I) 0 519 

XE 583 5 581.0 591 0 59'5 0 599 0 601 0 603 0 605 0 

XC 8 0 57 0 80 0 104.0 104 0 104 0 104 0 104 0 

XCL 0 0 0 0 0 0 440 0 1033 0 1230 0 1500 0 1500.0 
XCR 0 0 0 0 0 0 0 0 20 0 190 0 300 0 300 0 
XS 0 0 0 0 0 0 0 0 200,0 450 0 500 0 500 0 

CROSS-SECTION NUMBER 4 

······················•·* 
X1(!) • 0 696 FSTG(I) ~ 597 00 X1L(I) 0 579 X 1R( I J 0 533 



0 0 ooo 
'" a) 000 
0 a) - M 0 
"' M N <J) 

0 0 000 
M a) 000 
0 a) -MO 

"' M N <J) 

0 0 ooo 
a) ooo 

0 a) <XlOO 

"' - N <J) 

0 0 000 
a, a) M O 0 
a, a) (?(?Q 

"' 0 a) 

0 0 000 

"' a) 000 
a, a) "' "' 

.., 

0 0 000 
a) 000 

a, .... 
'" 
0 0 000 
.... a, 000 
a) '" "' 
0 0 ooo 
M 0 000 
a) N 

"' 

...J " Lu C.> UUV'I 
XX XXX 



CROSS-SECTION NUMBER 5 

··*********••··~·-···~--· ' 
X 1 ( I) = 0 919 FSTG(I) 599 00 X1L(IJ 0 787 X1R(I) 0 741 

XE 582 2 586 0 590 0 594 .0 598 0 600 0 602.0 604 0 

XC 45 0 66 0 72 0 83 0 88 0 88.0 88 0 88 0 

XCL 0 0 0 0 0 0 570.0 900 0 1300 0 1500 0 1700 0 
XCR 0.0 0 0 0.0 0.0 53 0 101 0 281 0 300 0 
XS 0 0 0 0 A A 0 0 v.v 0 0 0 0 0 0 V,V 

CROSS-SECTION NUMBER 6 
••••••••••••••••••••••••• 

X 1 (I J = 1 389 FSTG( I) GOO 00 X1L(I) 1 461 X1R(I) ' 468 

XE 581.8 586 0 590 0 594 0 598 0 600 0 602 0 604 0 

XC 20 0 74 0 81.0 81 0 81 0 81 0 81 0 81 0 

XCL 0 0 0 0 94 0 465 0 470 0 494 0 560 0 600 0 
XCR 0 0 0 0 0 0 45 0 120 0 360 .0 400 0 400 0 
XS 0.0 o.o 0 0 0 0 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBf.R 7 
••••••••••••••••••••••••• 

X 1 ( I) = 1. 722 FSTG( I) 600 00 X1L(I) 1 555 X 1 Rf I) 1 518 

XE 578.5 586 0 590 0 594 0 598 0 600 0 602 0 604 0 

XC 38 0 86 0 98 0 100 0 108 0 144 0 200.0 200 0 

XCL 0.0 0.0 0 0 0 0 0 0 0 0 325 0 325 0 
XCR 0 0 0 0 50 0 100 0 150 0 200 0 500 0 600 0 
XS 0 0 0 0 60 0 120 0 110.0 130 0 0 0 0 0 

rRnsc:;.-sFC::TTnN NllMRFD 8 

••••••••••••••••••••••••• 
X1(i) = 2 040 FSTG(I) 0 00 X1L(I) 2 863 X1R(J) 1 826 
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CROSS-SECTION NUMBER 9 
***************~**•*•**** 

X 1 (I) 2,051 FSTG(I) 600 00 X1L(I) 1 874 X 1R( I) 1. 837 

XE 578.4 586.0 590 0 594.0 595 9 598 0 600 0 602 0 

XC 43.0 82 0 105 0 118 0 115 0 115 0 115 0 115 0 

XCL 0.0 0 0 0.0 0 0 0 0 0 0 0 0 1000 0 
XCR 0 0 0 0 0 0 0.0 0 0 0 0 1000 0 1000 0 
XS 0 0 0 0 100 0 850 0 920 0 1100 0 400 0 0 0 

CROSS-SECTION NUMBER 10 
************************* 

YilT\ = 2.062 ~C:.T~(T\ - 0 00 Vii ( 1 \ 885 v • o,r\ 848 " . ' .. ' ' ... ' "'' ... ' " ' ... ' ,,. ' " ' " ' ... ' 

XE 578 5 586 .0 590 0 594 0 596 0 598 0 600 0 602 0 

XC 25 0 85 0 95 0 100 0 110 0 116 .o 121 0 121 0 

XCL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1000 0 
XCR 0.0 0 0 0 0 0 0 60 0 60 0 1000 0 1000 0 
XS 0 0 0.0 0 0 100.0 800 0 800 0 900 0 400 0 

ci:.in.::.:<:.-<:.FrTrnN NIIMRFJ:.I 11 
************************* 

X 1 ( I) 2 727 FSTG(I) 599 00 X1L(I) = 2 283 X1R(I) 2 359 

XE 578 0 584.0 588 0 592 .0 594.0 596 0 598 0 600 0 

XC 8 0 50.0 72 0 80 0 80 0 80 0 80 0 80 0 

XCL 0 0 0 0 0 0 105 0 210 0 240 0 400 0 600 0 
XCR 0 0 0 0 100 0 445 0 690 0 700 0 760 0 820 0 
XS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBER 12 

X1(I) = 3.261 FSTG(I) 588 00 X1L(l) 2 775 X 1R( I) 2 851 



XE 577 8 583 0 587 0 591 0 593 0 595 0 597 0 599 0 

XC 44 0 65 0 88 0 95 0 95 0 95 0 95 0 95 0 

XCL 0 0 0 0 50 0 300 0 500.0 700 0 750 0 990 0 
XCR 0 0 0 0 40 0 160 0 180 0 190 0 190 0 190 0 
XS 0 0 0 0 50 0 0.0 0 0 0 0 0 0 0 0 

HS(1, 8) IS GREATER THAN HS ( 1 , 7) 
THIS ADVERSE SLOPE MAY CAUSE PROBLEMS LATER IN THE ROUTING t"nun11T1t.TTn1.1e nAnTT,...,1, .1.n," 

vv1•1ru,"', .1.u,,._,, rl-\l'I 1 !VULl-\l'IL I IF THE BASE FLOW IS SMALL 

HS(1,10) IS GREATER THAN HS(1, 9) 
THIS ADVERSE SLOPE MAY CAUSE PROBLEMS LATER IN THE ROUTING COMPUTAT!ONS,PART!CULARLY IF THE BASE FLOW IS SMALL 



., 

MANNING N ROUGHNESS COEFFICIENTS FOR THE GIVEN REACHES 
(MC(K,I),K=1,NCS) WHERE I = REACH NUMBER 

···········································~·····~······ 
REACH 0 050 0.050 0.045 0 045 0 045 0 045 0 045 0.045 

REACH 1 .. 0 095 0 095 0 095 0 095 0.095 0 095 0 095 0 095 

REACH 1 0 100 0.100 0 100 0 100 0 100 0 100 0 100 0 100 

REACH 2 0 050 0.050 0.045 0.045 0 045 0 045 0 045 0 045 

REACH 2 0 095 0.095 0.095 0 095 0.095 0 095 0 095 0 095 

REACH 2 0 095 0 095 0 095 0 095 0 095 0 095 0 095 0 095 

REACH 3 '' 0,050 0 050 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 3 .. 0 100 0 100 0 100 0 100 0 100 0 100 0 100 0 100 

REACH 3 0 100 0.100 0 100 0 100 0 100 0 100 0 100 0 100 

REACH 4 0 050 0 045 0 045 0 040 0 040 0 040 0 040 0 035 

REACH 4 0.100 0 100 0 100 0 100 0 100 0 090 0 070 0 050 

REACH 4 ... 0 100 0 100 0 100 0 100 0 080 0 060 0 050 0 040 

REACH 5 0 045 0.045 0 045 0 040 0 040 0.040 0 040 0 040 

REACH 5 0. 150 0 150 0 150 0 150 0 120 0 100 0 100 0 080 



REACH 5 0 080 0 080 0 080 0 080 0 080 0 080 0 060 0 060 

REACH 6 .. 0.045 0.045 0 045 0 040 0 040 0 040 0.040 0 040 

REACH 6 0,080 0.080 0 080 0 080 0 080 0 080 0 060 0 060 

REACH 6 0 080 0 080 0 080 0 080 0 080 0 080 0 080 0 060 

REACH 7 0 045 0 045 0 045 0 040 0 040 0.040 0.040 0 040 

REACH 7 0 080 0 080 0 070 0 070 0 065 0 060 0.060 0 060 

REACH 7 0 080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 8 O 045 0,045 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 8 0 080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 8 0 080 0 080 0 070 0 070 0 065 0.060 0 060 0 060 

REACH 9 0 045 0 045 0 040 0 040 0 040 0 040 0 040 0 040 

REACH 9 0 090 0 090 0 090 0 090 0 080 0 070 0 070 0 070 

REACH 9 .. 0 090 0 090 0 090 0 090 0 080 0 070 0 070 0 070 

REACH 10 0 045 0.042 0 040 0 040 0 040 0 040 0 040 0 040 

REACH 10 . . 0.100 0 080 0.050 0 045 0 030 0 030 0 030 0 030 

REACH 10 0 150 0 150 0 150 0.120 0 110 0 100 0 100 0 100 

REACH 11 0 035 0.035 0.035 0 035 0 035 0 035 0 035 0 030 



REACH 11 . Q Q4Q Q,Q4Q Q Q4Q Q Q4Q Q Q4Q Q,Q4Q Q Q4Q Q QI 

REACH 11 0 050 0 050 0.050 0.050 0 050 0.050 0.050 0 O! 



CROSS-SECTIONAL VARIABLES FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN AT C 

PARAMETER UNITS VARIABLE 

···································~······ ••••••• et••··· 
MINIMUM COMPUTATIONAL DISTANCE USED Ml DX(!) 

BETWEEN CROSS-SECTIONS 

CONTRACTION - EXPANSION COEFFICIENTS EC( I ) 
BETWEEN CROSS-SECTIONS 

REACH NUMBER DX ( I ) EC ( I ) 
•••••••••••••• •••••••• •••••••• 

0 600 0 000 

2 0 500 0 000 

3 0 500 0 000 

4 0 500 0 000 

5 0 250 0 000 

6 0 100 0 000 

7 0 150 0 000 

8 0 500 0 000 

9 0.500 0 000 

10 0 250 0 000 

11 0 250 0 000 



1, 

20 
10665 ' 
6484 ,b 

2259. 

DOWNSTREAM FLOW PARAMETERS FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

PARAMETER UN!TS VARIABLE VALUE 

MAX DISCHARGE AT DOWNSTREAM EXTREMITY CFS 

MAX LATERAL OUTFLOW PRODUCING LOSSES CFS/FT 

INITIAL SIZE OF TIME STEP HR 

INITIAL WATER SURFACE ELEVATION DOWNSTREAM FT 

SLOPE OF CHANNEL DOWNSTREAM OF DAM FT/MI 

THETA WEIGHTING FACTOR 

CONVERGENCE CRITERION FOR STAGE 

TIME AT WHICH DAM STARTS TO FAIL 

INDICATOR FOR CONSTANT TIME STEP 

LATERAL INFLOW REACH NUMBER 

LOX(!) 

4 

(OL(L, 1),L=1,ITEH) 
20 ' 23 ... 35 1 

14165 ' 16848 '" 17400 " 
5355 4591 ~ 4026 

107 4 630 :, 
15951 " 13672 

3595 3225 

FT 

HR 

' 2550 
112 11 .• ~ 

2888 

5824 
8497 
2576 

QMAXD 0 0 

OLL 0 000 

DTHM 0000 

YON 0 00 

SOM 2 00 

THET/l. 0 60 

EPSY 0.000 

TFI 0 00 

KTIMST 0 



•••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••• 
••• 
••• 
••• 

SUMMARY OF OUTPUT DATA 
••• 
• •• 
• •• 

•••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••• 



' I ' 

SLOPE PROFILE ELEV 

" ., MILES FEET MILE 

a.a a 3 a 1 1 a 1 3 1 6 2 a 2 3 2 6 ? 9 3.:J 

585 00* I I I I I I I I I I 585 0 a a 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I l I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 

584 001 I • I I I I I I I I I 584 0 a 5 
I I I I I I I i 1 I 
I I I I I I I I I I 
I I I I I I I I I I I 

583,501 I • I I I I I I I I 583 5 a 1 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 

583 001 I I' I I I I I I I I 583 0 a 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

582 201 I I • I I I I I. I I I 582 2 a s 
I I I I I I I I I I I 
I I I I I I I I I I I 

581 801 I I I I • I I I I I I 581 8 1 4 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 

E I I I I I I I I I I I 
L I I I I I I I I 1 
E I I I I I I I I I 
V F I I I I I I I I I I I 
A E I I I I I I I I I I I 
T E I I I I I I I I I I I 
I T I I I I I I I I I I I 
a I I I I I I I I I I I 
N I I I I I I I I I I I 

I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I 

578 501 I I I I I . I .. I I I I 578 5 1 7 
I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 

578 001 I I I I I I I I , I I 578 0 2 7 



577 801 
0 0 

I 
Q,3 

I 
0 7 

I 
1 0 

I 
1 3 

MILES 

I 
1 6 

I 
2 0 2 3 

I 
2 6 2 9 

"' 577 8 
3 3 

3 3 



CROSS-SECTION MILE BO rTOM REACH NO. REACH SLOPE MESAGE 
., NO ELEVATION LENGTH 

FEET MILES FT/Ml 

0 000 585 00 
2 0.523 584 00 1 0 523 1 91 
3 0 682 583 so 2 0 159 3 14 
4 0 696 583 00 3 0 014 35 71 
5 0 919 582 20 4 0 223 3 59 
6 1 389 581 80 5 0 470 0 85 
7 1. 722 578 50 6 0 333 9 91 
8 2 040 578.50 7 0 318 0 00 
9 2 051 578.40 8 0.011 9 09 

10 2 062 578,50 9 0 011 -9 09 
1 1 2 727 578 00 10 0 665 0 75 
12 3 261 577 80 11 0 534 0 37 

TOTAL NUMBER OF CROSS SECTIONS (ORIGINAL+INTERPOLATEO) (N) 17 MAXIMUM ALLOWABLE 200 

STARTING ELEVATIONS OF LEFT FLOODPLAIN 
592 591 591 591 590 586 586 586 
600. 599 600. 600 600 589 588 584 
583 

STARTING ELEVATIONS OF RIGHT FLOODPLAIN 
592 591 595 595 594 590 586. 586 
586. 586 594 598. 594. 585 584 584 
583 



INITIAL CONDITIONS 

I K X(I) YD(!) QDI ( I) FRD SOM 

17 7 3 261 583 54 320 00 0.09 0 375 
17 0 3.261 583 54 320 00 
16 1 2 994 583 66 320 00 a. 12 
16 2 2 994 583 67 320 00 a 12 
15 1 2 727 583 94 320 00 a 19 
15 2 2 727 583 95 320 00 a 18 
15 3 2 727 583 95 320 00 0 18 
14 1 2 395 584 47 320 00 0 13 
14 2 2 395 584 45 320 00 0 11 
14 3 2 395 584 45 320 00 0 12 
13 1 2 062 584 75 320 00 0 09 
13 2 2 062 584 75 320 00 0 09 
13 3 2 062 584 75 320 00 0 09 
12 1 2 051 584 76 320 00 0 07 
12 2 2 051 584 76 320 00 0 07 
11 1 2 040 584 76 320 00 0 09 
11 2 2 040 584 76 320 00 0 09 
10 1 881 584 87 320, 00 0 08 
10 2 1 881 584 87 320 00 0 08 

9 1 1. 722 584 95 320.00 0 07 
9 2 1.722 584,95 320 00 0 07 
8 1 1 611 585 11 320 00 0 07 
8 2 611 585 01 320 00 0 10 
8 3 611 585 01 320 00 0 10 
8 4 611 585 01 320 00 0 10 
7 500 585 43 320 00 a 09 
7 2 500 585 17 320 00 0. 14 
7 3 500 585 16 320 00 0 15 
7 4 500 585 16 320 00 0 15 
6 1 389 585 78 320 00 0 13 
6 2 389 585 55 320 00 0 20 
6 3 389 585 54 320 00 0 22 
6 4 1 389 585 54 320 00 0 22 
5 1 0 919 586 71 320 00 0 13 
5 2 0 919 586 71 320 00 0 11 
5 3 0 919 586 71 320 00 0 11 
4 0 696 587 15 300 00 0 19 
4 2 0.696 587 15 300 00 0 19 
3 1 0 682 587 .27 300 00 0 20 
3 2 0 682 587 20 300 00 0 27 
3 3 0 682 587 20 300 00 0 29 
3 4 0 682 587 20 300 00 0 29 
2 1 0 523 588 17 300 00 0 18 
2 2 0 523 588 18 300 00 0 16 
1 1 0 000 589 52 300 00 0 18 
1 2 0 000 589 54 300 00 0, 14 
1 3 0 000 589 54 300 00 0 13 

I X( I) YD(!) YNORM(I) 
1 0.00 589 54 589 54 ,, 2 0 52 588 18 588 18 
3 0.68 587 20 587 20 
4 o. 70 587. 15 587 15 
5 0.92 586 71 586 71 



I 

585
1

s4 
I 

6 39 585 54 
7 so 585 16 58!3 16 
8 61 585.01 585.01 
9 1 72 584 95 584 95 

10 1 88 584 87 584 87 
11 2 04 584 76 584 76 
12 2 05 584 76 584 76 
13 2 06 584.75 584 75 
14 2 39 584 45 584 45 
15 2 73 583. 95 583 95 
16 2 99 583 67 583 67 
17 3.26 583 54 583 54 

(QDI(I),1=1,N) 
**************** 

300 00 300 00 300 00 300 00 320 00 320 00 320 00 320 0( 

,_..c.:-- -
- --:=-a---



TIME PARAMETERS OF OUTFLOW HYDROGRAPH IMMEDIATELY DOWNSTREAM OF OAM 

PARAMETER UNITS VARIABLE VALUE 

···················•·*•···················· ******* ···••* ........ ***• 

TIME TO FAILURE HR TFH 24 000 

TIME TO START OF RISING LIMB OF HYORDGRAPH HR TFO 0 000 

TIME TO PEAK HR TP 24 000 

TIME STEP SIZE HR DTHI 000 

•••.•••.....•.•.......••..•.•..•......••.......••.••..........••.......•........................... t••·~··············~·i····· 
TT = 0 0000 0TH = 0000 ITERR 0 
QU( 1) = 300 00 YU( 1 ) = 589 54 QU(N) = 320 00 YU(N) = 583 54 FROM=O 00 IFR::c 0 FRM=7 00 IFM=- 0 

·················································································•*•·············•*••···········••t••········· TT = 0 0000 0TH = 0000 !TERR 0 
OU( 1) = 300 00 YU( 1) 589 54 QU(N) = 320 00 YU\N) 583 54 FRDM=O 13 IFR= FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 589.54 0 30 300 0 0 0 0 0 70 0 0 0 0 70 1 0 0 221 0 0 0 0 0 
0 52 5B8 18 0 30 300 0 0 0 0 0 58 2 0 0 0 0 58 2 0 0 185 0 0 0 0 0 
0 68 587 20 0.30 300 0 0 0 0 0 58 2 0 0 0 0 58 2 0 0 i25 5 0 0 0 0 
0 70 587. 15 0 30 300 0 0 0 0 0 59 7 0 0 0 0 59 7 0 O 166 7 0 0 0 0 
0 92 586.71 0 32 320.0 0 0 0 0 67. 1 0 0 0 0 67 1 0 0 258 0 0 0 0 

39 585.54 0 32 320 0 0 0 0 0 68 1 0 0 0 0 68 1 0 0 164 5 0 0 0 0 
50 585 16 0 32 320.0 0 0 0 0 69 8 0 0 0 0 69 8 0 0 213 6 0 0 0 0 
61 585 01 0 32 320 0 0.0 0 0 74 3 0 0 0 0 74 3 0 0 287 4 0 0 0 0 
72 584 95 0 32 320 0 0 0 0 0 79 3 0 0 0 0 79 3 0 0 378 0 0 0 0 0 

1 88 584 87 0 32 320 0 0 0 0 0 77 3 0 0 0 0 77 3 0 0 346 5 0 0 0 () 

2 04 584.76 0 32 320 0 0 0 0 0 75 1 0 0 0 0 75 1 0 0 313 4 0 0 0 0 
2 05 584 76 0 32 320 0 0 0 0 0 75 G o.o 0 0 75 6 0 0 377 3 0 0 0 0 
2 06 584.75 0 32 320 0 0 0 0 0 75 0 0 0 0 0 75 0 0 0 312 5 0 0 0 0 
2 39 584 45 0 32 320 0 0 0 0 0 63 4 o.o 0 0 63 4 0 0 247 8 0 0 0 0 
2 73 583.95 0 32 320 0 0 0 0 0 49 6 0 0 0 0 49 6 0 0 171 5 0 0 0 0 
2 99 583 67 0 32 320 0 0 0 0 0 58 4 1 0 2 9 63 4 0 0 243 4 0 1 0 2 
3 26 583 54 0 32 319 6 0 2 0 2 68 6 7 5 4 86 9 0 0 319 2 8 4 

>1<>1<>1<>1<••••**************>1<>1<>1<>1<****************1< *****•*******'*******••••*•• *i<1<*t1<+-,;,;,1<-..;,*1<-t ti<+ 1<,t-.1't1<1<1<1< 'ti< t1<+''t I;- 1'1'1--+- t ~~I t1< l't t t t t t I-+-~ t 

TT = 0 0000 0TH = 0000 !TERR 2 
OU{ 1) = 300 00 YU( 1) = 589 56 QU(N) = 335 83 YU(N) = 583 30 FRDM=0 00 IFR= 3 FRM=7 00 IFM= 0 

********************************************•********************•**•******•••·••1<>1<1<1<1<t1<>,>,*1<1<1<1<1<,;,1<-tl1<t1<1<1-1<+->1<+-+-1<t+-1<+-1<1<'tt1<1<1<1<-..,;,1< 
TT = 0 0000 DTH = 0000 !TERR 2 
OU( 1) = 300.00 YU( 1 ) 589 56 QU(N) = 335 83 YU(N) 583 30 FRDM=O 13 !FR= FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

" 0 00 589 56 0 30 300 0 0 0 0 0 70 0 0 0 0 70 1 0 0 222 1 0 0 0 0 
0 52 588. 18 0 30 299 3 0 0 0 0 58 2 0 0 0 0 58 2 0 0 185 1 0 0 0 0 
0.68 587 22 0 30 299 1 0 0 0 0 58.3 0 0 0 0 58 3 0 0 126 3 0 0 0 0 



0 70 
I 

587 14 0 30 299 1 0.0 0 0 59 7 0 0 0 0 59 7 -o 0 166 G 0 0 0 0 
0 9'2 586 71 0 32 319 2 0 0 0 0 67 1 0 0 0 0 67 -o 0 258 0 0 0 0 0 

" 
1 39 585 54 0 32 319 0 o.o 0 0 68 1 0 0 0 0 68 1 0 0 164 9 0 0 0 0 
1.50 585 17 0 32 318,9 0 0 0 0 69 9 0 0 0 0 69 9 0 0 214 3 0 0 0 0 
1 G1 585 02 0 32 318.7 0 0 0 0 74 4 0 0 0 0 74 4 0 0 288 3 0 0 () 0 
1 72 584 96 0.32 318 4 0.0 0 0 79 3 0 0 0 0 79 3 0 0 379 0 0 0 0 0 
1 88 584,88 0 32 318 0 0.0 0 0 77 4 0 0 0 0 77 4 0 0 347 7 0 0 0.0 
2 04 584 78 0 32 317 5 0 0 0 0 75 2 0 0 0 0 75 2 0 CJ 314 7 0 C, o.o 
2.05 584 78 0 32 317. 5 0 0 0 0 75 7 0 0 0 0 75 7 0 0 378 6 0 0 0 0 
2 06 584 77 0 32 317 4 0 0 0 0 75 1 0.0 0 0 75 1 0 0 313 8 0 0 0 0 
2.39 584 48 0 32 316 3 0 0 0 0 63 5 0 0 0 0 63 5 0 0 2<l9 2 0 0 0 0 
2 73 583 79 0. 32 318 9 0 0 0 0 48 5 0 0 0 0 48 5 -0 2 1G3 8 0 0 0 0 
2.99 583 46 0 33 325 4 0 0 0 0 57 3 0 0 0 0 57 3 -o 2 231 5 0 0 0 0 
3 26 583 30 0 34 335 7 0 0 0 66 7 3 7 3 0 77 2 -0 2 303 0 0 G 0 4 

********~*****~****************************************************Y********t******++•+**+iTi • +i~•**+it+ttT •• + • +*•it••tttttt+· 

TT = 0 0000 DTH = 0000 !TERR 
QU(1) = 300 00 YU(I) = 589 55 QU(N) = 344 42 YU(N) = 583 01 FROM=0.00 I FR'= 3 FRM.e:7 00 IFM:: 0 

******************~****i+Tt+t+TT++T+TTT++++T~+++++T • ++ • T+t+t+•+++++++ • +t++ • ii+ • tt+tt • ; IT*t • +l++tt•tt+t ++t lit1Ti t+ittlii+t+li l, 

TT = 0 0000 DTH = 0000 ITERR 
QU(1) = 300 00 YU( 1 ) 589.55 QU(N) = 344 42 YU(N) 583 01 FROM=O 13 1 FR= FRM= 

"L T \ ¥ OQ QQC QQL QQR 8 BL BR BT WAVE.HT l1L td~ "-' l I 

0 00 589 55 0.30 300 0 0 0 0 0 70 1 0 0 0 0 70 1 -0 () 221 6 0 0 0 0 
0 52 588. 18 0.30 300 6 0 0 0 0 58 2 0 0 0. 0 58 2 0 0 185 4 0 0 0 0 
0.68 587,21 0 30 300 8 0 0 0 0 58 2 0 0 0 0 58 2 -o 0 126 0 0 0 0 0 
0. 70 587 15 0.30 300 8 0 0 0 0 59 7 0 0 0 0 59 7 0 0 166 9 0 0 () 0 
0.92 586.71 0.32 320 6 0 0 0 0 67 1 0 0 0 0 67 1 0 0 258 2 0 0 0 0 
1 39 585 52 0 32 321. 2 0 0 0.0 67 9 0 0 0 0 67 9 -o 0 163 7 0 0 0 0 
1 50 585 14 0 32 321 .8 0 0 0 0 69 5 0 0 0 0 69 5 -0 0 2 1f 9 0 0 0 0 
1 G1 584. 98 0 32 322.7 0 0 0 0 74 0 0 0 0 0 74 0 -0 0 285 0 0 0 0 
1. 72 584 91 0 32 323 8 0 0 0 0 79 0 0 0 0 0 79 0 -o 375 3 0 0 0 0 
1. 88 584 83 0 33 325 6 o.o 0 0 77 1 0 0 0 0 77 1 -0 343.5 0 0 0 0 
2 04 584,71 0.33 327 7 0.0 0 0 74 7 0 0 0 0 74 7 -o 309.9 0 0 0 0 
2 05 584 71 0 33 327.8 0 0 0 0 75 4 0 0 0 0 75 4 -o 373 8 0 0 0 0 
2 06 584 10 0 33 328.0 0 0 0 0 74 6 0 0 0 0 74 6 -o 308 9 0 0 0 0 
2 39 584.37 0 33 333 5 0 0 0 0 62 7 0 0 0 0 62 7 -o 2--l 2 2 0 0 0 0 
2.73 583 G4 0. 34 337 5 0 0 0 0 47 5 0 0 0 0 41 5 -0 156 7 0 0 0 0 
2.99 583 21 0.34 340 1 0 0 0 0 55 9 0 0 0 0 55 9 -o 217. 5 0 0 o o 
3 26 583,01 0 34 344 4 0.0 0 0 65 0 0 1 0 65 3 -o 2 283 9 0 0 0 0 

**********************************************************************~******+t++t•+t+ • t • ++++++++++ttttt++tt; • +t+t+ft •• ttiltt 

TT = 1 0000 DTH = dooo ITERR 1 
QU( 1) = 333.00 YU( 1 ) = 589. 7 1 QU( N) = 347 86 YU(N) = 582 69 FROMeO 00 I FR::: 3 FRM=7 00 IFM= 0 

**********************++++++++++++++++++++t++t++++++++++++•++++++++++++t+t++t++t~tt++tt++t+++t+++t++++tt+tttt+tt+tt½tttttttl 1, 

TT = 1 0000 DTH = 0000 !TERR 
QU ( 1) = 333 00 YU( 1) 589 71 QU(N) = 347 86 YU(N) 582 69 FR0M=O 14 !FR::: FRM= 

X(I) y QQ QQC QQL QQR B BL BR BT WAVE HT A AL AR 

o.oo 589 7 1 0 33 333 0 0 0 o 0 70 4 0 0 0 0 70 4 0 233 0 0 0 0 0 
0 52 588 28 0 32 321. 5 0 0 0 0 58 5 0 0 0 0 58 5 0 191 4 0 0 0 0 
0 68 587 30 0.32 319 1 0 0 0 0 58 8 0 0 0 0 58 8 0 131 4 0 0 o 0 
0.70 587 23 0 32 319 0 0.0 0 0 60 1 0 0 0 0 60 1 0 1 172 0 0 0 0 0 
0 92 586 78 0 34 336 5 0 0 0 0 67 2 0 0 0 0 67 2 0 1 262 8 0 0 0 0 
1 39 585 54 0 33 332 9 0 0 0 0 68 1 0 0 0 0 68 1 -o 0 160 6 0 0 0 0 
1 50 585 12 0 33 332 5 0 0 0 0 69 4 0 0 0 0 69 4 -o 210.8 0 0 0 0 
1 61 584 95 0 33 332 3 0 0 0 0 73 8 0 0 0 0 73 8 -0 283 0 0 0 0 0 
1 72 584. 88 0 33 332 2 0.0 0 0 78,8 0 0 0 0 78 8 -o 372 7 0 0 0 0 
1 88 584 79 0 33 332 1 0 0 0 0 76 B 0 0 0 0 76 8 -0 340 5 0 0 0 0 
2 04 584.67 0 33 332 0 0 0 0 0 74 4 0 0 0 0 74 4 -o 306 5 0 0 0 0 



2 05 584 67 0 33 332 0 0 0 0 0 75 2 0 0 0 0 75 2 -0 1 370 3 0 0 0 0 
2.06 584 66 0 33 332 0 0 0 0 0 74 2 0 0 0 0 74 2 -0 1 305 4 0 0 0 0 
2 39 584 31 0 33 331 2 0 0 0 0 62 3 0 0 0 0 62 3 -0 2 238 6 0 0 0 0 
2 73 583 46 0 33 333 6 0 0 0 0 46 2 0 0 0 0 46 2 -0 3 148 0 0 0 0 0 
2 99 582,95 0 34 339.4 0 0 0 0 54 4 0 0 0 0 54 4 -0 4 203 0 0 0 0 0 
3 26 582 69 0 35 347 9 0 0 0 0 63 8 0 0 0 0 63 8 -0 5 263 6 0 0 0 0 

·································································•·•···•·•···•·······t•t••······· • •ttt•tt•tttttttttttttltttttt 
TT = 2,0000 0TH = 0000 !TERR 
OU( 1) = 365 00 YU( 1) = 589 90 QU(N) = 355 23 YU(N) = 582 44 FRDM=O 00 IFR= 3 FRM=7 00 IFM= 0 

******************************************************************•tttt•tt••t•tttttt • t•ttttttttt • ttttt;tttttttttt+ttttt lltttt • 

TT = 2,0000 0TH = 0000 !TERR 
QU( 1 ) = 365 00 YU ( 1) 589 90 QU(N) = 355 23 YU(N) 582 44 FRDM=O 14 I FR= FRM= 

X( I) y QQ ooc QQL QQR 8 BL BR BT WAVEHT A AL AR 

0,00 589 90 0 37 365 0 0 0 0 0 70 8 0 0 0 0 70 8 0 3 246 6 0 0 0 0 
0 52 588 47 0 36 357 0 0 0 0 0 59 0 0 0 0 0 59 0 0 3 202 4 0 0 0 0 
0 68 587 50 0 35 354 3 0 0 0 0 59 9 0 0 0 0 59 9 0 3 142 7 0 0 0 0 
o, 70 587 43 0 35 354 0 0 0 0 0 61 1 0 0 0 0 61 1 0 3 184 0 0 0 0 0 
0 92 586.96 0 37 372 0 0 0 0 0 67 4 0 0 0 0 67 4 0 3 275 0 0 0 0 0 
1 39 585.66 0 36 362 5 0 0 0 0 69 6 0 0 0 0 69 6 0 1 173 0 0 0 0 
1 50 585.22 0.36 360 7 0 0 0 0 70 3 0 0 0 0 70 3 0 0 217 5 0 0 0 0 
1 61 585,03 0 36 359 1 0,0 0 0 74 4 0 0 0 0 74 4 0 0 289 0 0 0 0 0 
1 72 584 95 0 36 357 6 0 0 0 0 79 3 0 0 0 0 79 3 -0 0 378 4 0 0 0 0 
1 88 584 85 0 36 355 6 0 0 0 0 77 2 0 0 0 0 77 2 -0 0 345 4 0 0 0 0 
2 04 584 72 0 35 354 0 0 0 0 0 74 8 0 0 0 0 74 8 -0 310 2 0 0 0 0 
2 05 584 72 0 35 353 9 0 0 0 0 75 4 0 0 0 0 75 4 -0 374 1 0 0 0 0 
2 06 584.70 0 35 353 8 0,0 0 0 74 6 0 0 0 0 74 6 -0 1 309 1 0 0 0 0 ' 2 39 584. 31 0 35 352 7 0 0 0 0 62 3 0 0 0 0 62 3 -0 2 239 0 0 0 0 0 
2 73 583.39 0 35 352 2 0 0 0 0 45 7 0 0 0 0 45 7 -0 3 144 9 0 0 0 0 
2 99 582.77 0 35 352 5 0 0 0 0 53 4 0 0 0 0 53 4 -0 6 193 1 0 0 0 0 
3 26 582 44 0 36 355 2 0 0 0 0 62 8 0 0 0 0 62 8 -o 7 247 9 0 0 0 0 

·············································································································•itt••····••t••·· TT = 3 0000 0TH = 0000 !TERR 1 
OU(1) = 396 00 YU( 1) = 590 08 QU(N) = 377 40 YU(N) = 582 31 FROM=O 00 !FR= 3 FRM=7 00 IFM= 0 

············································································t••··················•t••·••t••·········••tttttt • • 

TT = 3 0000 0TH = 0000 !TERR 1 
OU(1) = 396 00 YU( 1) 590 08 OU(N) = 377 40 YU(N) 582 31 rRDM=O 14 IFR= FRM"' 

X ( I) y QQ QQC OOL QQR B BL BR BT WAVEHT A AL AR 

0 00 590 08 0 40 396 0 0 0 0 0 71 2 0 0 0 0 71 2 0 5 259 0 0 0 0 0 
0 52 588 64 0 39 386 9 0 0 0 0 59 5 0 0 0 0 59 5 0 5 212 5 0 0 0 0 
0 68 587 72 0.38 384 0 0 0 0 61 1 0 0 0 0 61 1 0 5 156 2 0 0 0 0 
0 70 587 66 0 38 383 8 0 0 0 0 62 1 0 0 0 0 62 1 0 5 197 .9 0 0 0 0 
0 92 587 19 0 41 412 2 0 0 0 0 67 8 0 0 0 0 67 8 0 5 290 3 0 0 0 0 

39 585 86 0 40 401 7 0 0 0 0 72 2 0 0 0 0 72 2 0 3 187 0 0 0 0 
1 50 585 41 0 40 399. 1 0 0 0 0 72 2 0 0 0 0 72 2 0 2 231 0 0 0 0 
1 61 585 21 0 40 396 5 0 0 0 0 75 8 0 0 0 0 75 8 0 2 302 4 0 0 0 0 
1 72 585 12 0 39 393 9 0 0 0 0 80 4 0 0 0 0 80 4 0 2 392 2 0 0 0 0 
1 88 585 02 0 39 390 1 0 0 0 0 78 4 0 0 0 0 78 4 0 1 358 1 0 0 0 0 
2 04 584 87 0 39 386 4 0 0 0 0 76 0 0 0 0 0 76 0 0 321 7 0 0 0 0 
2,05 584. 87 0,39 386 2 0 0 0 0 76 2 0 0 0 0 76 2 0 385 7 0 0 0 0 
2 06 584 86 0 39 385 9 0 0 0 0 75 8 0 0 0 0 75 8 0 1 320 5 0 0 0 0 
2 39 584 44 0 38 378 7 0 0 0 0 63 3 0 0 0 0 63 3 -o 0 247 2 0 0 0 0 
2 73 583.43 0 38 375. 1 0 0 0 0 46 0 0 0 0 0 46 0 -0 3 146 5 0 0 0 0 

.,2 99 582 71 0 38 375 4 0 0 0 0 53 0 0 0 0 0 53 0 -o 7 189 9 0 0 0 0 
3,26 582.31 0 38 377 4 0 0 0 0 62 2 0 0 0 0 62 2 -o 9 239 5 0 0 0 0 

*****************************************************•••••••••••••••+++t••••••ttttttt••t•••••+tt•i•ttttl•••t•tt•tttttt ti•tt•tt 
TT = 4 0000 0TH = 1 0000 !TERR = 2 



I , I · 
' YU ( N ), 

I 
' 

I 
' OU( 1) . 427.00 YU ( 1) • 590.25 OU(N) 417. 40 , 582 30 FROM=O 00 !FR= 3 FRM=? 00 IFiM= 0 

., 

·················•······················•············•··•t••·••**+i****ff**++ft • tlt+tit++t++tt++t•t•+t•tt•+tttlll !+tt ti+•• I+ tl I 
TT = 4 0000 01H = 0000 11ERR 2 
QU ( 1 ) = 427 00 YU ( 1) 590,25 QU(N) = 417 40 YU(N) 582 30 FRDM=O 14 IFR= FRM= 

X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 590 25 0 43 427 0 0 0 0 0 7 1 5 0 0 0 0 71 5 0 7 271 6 0 0 0 0 
0 52 588 87 0 42 416 2 0 0 0.0 60 1 0 0 0.0 60 0 7 226 3 0 0 0 0 
0 68 588, 10 0 41 410 a 0 0 0 0 63 3 0 0 0 0 63 3 0 g 179 7 0 0 0 0 
0 70 588 05 0 41 410 2 0 0 0 0 64 0 0 0 0 0 64 0 0 9 222 a 0 0 0 0 
0.92 587 58 0.50 497 6 0 0 0 0 68 4 0 0 0 0 68 4 0 9 317 0 0 0 0. 0 
1. 39 586. 20 0 47 474 3 0.0 0 0 74 4 4 8 _o 0 79 2 0 212 G 0 5 0 0 
1 50 585 76 0 47 469 0 0 0 0 0 75 6 0 0 0 0 75 6 0 6 256 B 0.0 0 0 
1 61 585 54 0 46 463. 7 0 0 0 0 78 4 0 0 0 0 78 4 0 5 328 2 0 0 0 0 
1 72 585 45 0 46 458 4 0 0 0 0 82.5 0 0 0 0 82 5 0 5 418 7 0 0 0 0 
1 BB 585.33 0 45 451 0 0 0 0 .0 BO 7 0 0 0 0 80 7 0 4 382 9 0 0 0 0 
2 04 585 17 0 44 444 1 0 0 0 0 78 4 0 0 0 0 78 4 0 4 344 6 0 0 0 0 
2 05 585. 17 0.44 443 7 0 0 0 0 77 7 0 0 0 0 77 7 0 4 408 5 0 0 0 0 
2 06 585 15 0 44 443 2 0 0 0 0 78 2 0.0 0 0 78 2 0 4 3,13 2 0 0 0 0 
2 39 584 70 0.43 432 1 0 0 0 0 65 2 0 0 0 0 65 2 0 2 263 7 0 0 0 0 
2 73 583 61 0 42 424,.2 0 0 0 0 47 3 0 0 0 0 47 3 -o 1 155 2 0 0 0 0 
2 99 582 78 0 42 419 9 0 0 0 0 53 5 0 0 0 0 53 5 -o 6 193 9 0 0 0 0 
3 26 582 30 0 42 417 4 0.0 0 0 62 2 0 0 0 0 62. 2 ·O 9 239,0 0 0 0 0 

******************************************************************************+*************•~+tt+++t++ttt++itfl tti++tt++tttt+ 

TT = 5.0000 0TH = 0000 ITERR 3 
QU ( 1 ) = 459 00 YU ( 1) = 590 64 QU(N) = 553 66 YU(N) = 582 BO FROM=O 00 !FR= 15 FRM=7 00 IFM= 0 

······································································•*•~········································•·i•ttttttit TT = s 0000 DTH = 0000 ITERR 3 . 
QU( 1) = 459.00 YU( 1) 590 64 QU(N) = 553 66 YU(N) 582 80 FROM=O 13 IFR= FRM= 

X(l) y QQ ooc QQL QQR B BL BR BT WAVEHT A AL AR 

0.00 590 64 0 46 459 0 0 0 0 0 72 3 0 0 0 0 72 3 1 299 3 0. 0 0 0 
0 52 589. 78 0 41 413 0 0 0 0 0 62 6 0 0 0 0 62 6 6 281 8 0 0 0 0 
0 68 589 53 0 39 387 0 0 0 0 0 71 5 0 0 0 0 7 1 5 2 3 27G.3 0 0 0 0 
0 70 589 52 0 38 384 1 0 0 0.0 71 0 0 0 0 0 7 1 0 2 4 32 I 7 0 0 0 0 
0 92 589 01 0.92 915 1 0.0 0.0 70 5 0 0 0 0 70 5 2 3 416 5 0 0 0 0 
1 39 587 37 0 81 791 6 19 2 0 0 76 4 32 2 0 0 108 6 8 300 3 22 0 0 0 

50 586 91 0 79 781 7 3 5 3 eo 0 14 3 3 8 102 7 7 347 9 6 6 7 
1 .61 586 66 0 76 762 0 0.5 0 8 83 7 5 2 5 5 101 0 6 419 6 1 7 1 8 
1. 72 586 53 0 74 740 5 0 0 0 2 87 6 0 0 6 7 102 3 6 51 1. 3 0 0 1 8 
1 88 586 36 0 7 1 709 8 00 0 0 86 5 0 0 2 3 91 5 5 469 8 0 0 0 4 
2 04 586 15 0 68 681 7 00 0 0 85 4 0 0 0 0 85 4 4 425 0 0 0 0 0 
2.05 586 14 0.68 679 9 0 0 0 0 82 8 0. 0 0 0 86 4 4 486 9 0 0 0 0 
2 06 586 12 0 68 678 1 0 0 0 0 85 3 0 0 0 0 85. 3 3 422 9 0 0 0 0 
2 39 585 57 0 63 628 1 0 0 0 2 69 8 0 0 7 76 9 1 1 322 7 0 0 2 0 
2 73 584 34 0 59 593 0 0 0 0.4 51 9 0.0 8 6 60 5 0 6 191 5 0 0 1 5 
2 99 583 38 0 57 573 2 0 0 0 0 56 8 0 0 0 0 56 8 0 0 227 1 0 0 0 0 
3 26 582 80 0 55 553 7 0 0 0 0 64 2 0 0 0 0 64 2 -0.4 270 7 0 0 0.0 

······································***************************t••·····························•ttttt•ttt•••t+tttttttt~ttt t• 
TT = 6 0000 0TH = 0000 !TERR 4 
QU( 1) = 490.00 YU( 1) = 592 41 QU(N) = 1003 81 YU(N) = 584 43 FRDM=O 00 IFR= 15 f="RM=? 00 IFM= 0 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TT = 6.0000 0TH = 1.0000 !TERR 4 
QU ( 1) 490 00 YU(1) = 592 4 1 QU(N) = 1003 81 YU(N) = 584 43 FRDM=O 08 IFR::c. 1 l"RM= 



X( I) y 00 OOC OOL OOR B BL BR BT WAVEHT A AL AR 

0 00 592.41 0 49 489 5 0 4 o.o 75 0 34 0 1 0 110 1 2 8 430 4 7 0 0 2 
0.52 592.29 0 24 236 8 2 5 1 1 66 6 58 3 32 4 277 0 4 1 446 4 37 7 21 0 
0.68 592.29 0 14 137 1 2 6 0.0 87.8 142.2 0 0 230 0 5 1 496 2 91 9 0 0 
0 70 592.29 0 13 128.9 2 2 0 0 81 2 145 5 0 0 226 7 5 2 535 0 94 0 0 
0 92 591 73 2 14 2100 1 40 4 0 0 76 8 246 5 0 0 323 2 5 0 615 5 213 0 0 

39 589 80 1 78 1520 6 255 7 0 0 80 6 89 3 0 0 169 9 4 3 491 2 169 6 0 0 
50 589 39 1 . 72 1566 4 11b 3 40 2 85 3 53 0 14 1 169 4 4 2 552 1 89 8 23 9 
6 1 589 11 1 66 1567 9 36 4 53 1 90 0 24 4 25 9 171 4 4 1 632 4 37 9 40 3 

1 72 588 94 1 59 1570 1 0 0 24 0 94 8 0 0 36 7 175 6 4 0 730 4 0 0 53 9 
1.88 588 68 1 50 1490 0 0 0 9 9 92 9 0 0 16 8 129 8 3 8 678 2 0 0 22 5 
2 04 588 39 1 43 1430 4 0 0 0 0 91 0 0 0 0 0 91 0 3 6 622 5 0 0 0 0 
2 05 588 38 1 . 43 1425 3 0 0 0 0 95 7 0 0 0 0 155 3 3 6 686 7 0 0 0 0 
2 06 588 35 1 42 1420 3 0 0 0 0 90 9 0 0 0 0 90 9 3 6 619 3 0 0 0 0 
2 39 587. 64 1 . 29 128 1 6 0 0 13 1 78 0 0 0 33 0 111 0 3 475 4 0 0 43 4 
2 73 586 18 1 17 1112 5 0 0 61 0 62 0 0 0 54 6 116 6 2 5 296 3 0 0 59 G 
2 99 585. 11 1 09 1063 8 7 0 15 6 66 6 10 28 2 115 0 1 8 333 9 8 1 22 8 
3 26 584 43 1 00 990 6 8 1 5 2 73 2 17 9 14 3 123 4 1 3 382 4 12 8 10 3 

·············•*••································································································ ····••tt • t •• f TT = 7 0000 DTH = 0000 ITERR 3 
OU( 1) = 521 00 YU(1) = 594 27 OU(N) = 1921 75 YU(N) = 586 52 FROM:::Q 00 IFR::: 15 FRM=7 00 !FM= 0 

*************** •••••••••••••••••••••••••••••••••••••••••••••••••••••••• t ••••• t •• tt • t • +t • tt •••• t • t • tttt •• 1 t~tt • + • tit • ttltlitli t 

TT = 7 0000 DTH = 0000 !TERR 3 
QU( 1) = 521. 00 YU( 1) 594 27 QU(N) = 1921 75 YU(N) 586 52 FRDM=O 06 IFR= FRM= 

X(I) y OQ ooc OOL OOR B BL BR BT WAVEHT A AL AR 

0 00 594 27 0.52 494 1 26 0 0 9 75 0 187 .o 5 7 267 7 4 7 569 5 212 0 6 4 
0 52 594 27 -0 08 -69 5 -5 7 -2 5 67 6 146 9 81 6 598 3 6 1 578 7 239 9 133 3 
0.68 594 27 -0 29 -259 2 -35 2 0 0 99 6 359 6 0 0 459 2 7 0 681 3 587 8 0 0 
0 70 594.27 -o 31 -277 5 -34 4 0 0 86 2 367 8 0 0 454 0 7 1 700 4 601 3 0.0 
0 92 593,83 3 69 3334 3 352 7 0 0 82 5 546 1 0 0 628 7 7 783 0 1046 5 0 0 
1 39 592 10 2 97 2196 4 747 7 27 7 81 0 288 7 23 6 393 4 6 6 677 5 589 8 24 8 
1 50 591 84 2 90 2365 4 394 8 141 8 87 0 176 2 38 1 330 5 6 7 764 4 344 7 83 G 
1 61 591. 63 2 84 2453 5 153 8 229 8 92 9 81 6 53 0 283 8 6 6 864 1 154 6 136 9 
1 72 591 48 2 77 2638 1 0 0 134 8 98 7 0 0 68 4 249 3 6 5 978 2 0 0 187 4 
1 88 591 , 21 2 66 2591 0 0 0 64 2 97 6 0 0 32 6 184 3 6 3 920 0 0 0 84 8 
2 04 590 87 2 58 2579 2 0 0 0 0 96 1 0 0 0 0 117 7 6 1 855 2 0 0 0 0 
2 05 590.87 2 57 2572 1 0 0 0 0 107 8 0 0 0 0 370 5 6 1 941 3 0 0 0 0 
2 06 590.82 2 56 2565 0 0 0 0 0 96 0 0 0 0 0 116 6 6 0 851 2 0 0 0 0 
2 39 589 95 2 42 '-2345 4 3 4 70 2 85 0 12 4 90 8 200 2 5 5 665 3 5 9 166 7 
2 73 588 32 2 24 1902 5 0 5 336 8 72 6 8 3 127 4 208 4 4 6 441 0 3 236 1 
n nn co, 27 2 09 1861 5 69 3 155 3 78 7 23 6 66 0 191 9 3 9 .c190 8 44 5 i24 6 .,:.,;:;,;:;, ;.>Of 

3 26 586.52 1 . 92 1764 8 95 7 61 2 85 2 44 0 35 2 208 3 3 3 547 5 77 3 61 8 

**••···················•*******•····································································•t••················••+tt • TT = 8 0000 DTH = 0000 ITERR 3 
OU( 1 ) = 552.00 YU(1) = 596.39 OU(N) = 3251 10 YU(N) = 588 38 FRDM=O 00 !FR= 15 FRM=7 00 IFM= 0 

··························································································································•·tt TT = 8 0000 DTH = 0000 !TERR 3 
OU( 1 ) = 552.00 YU( 1) 596.39 OU(N) = 3251 10 YU(N) 588 38 FRDM=O 04 !FR= FRM= 

X( I) y QQ OQC QQL OQR B BL BR BT WAVEHT A AL AR 

0 00 596 39 0.55 454 6 95 6 1.8 75 0 340 8 38 4 493 3 6 8 728 8 791 2 29 5 
0 52 596 40 -0.48 -363 4 -82 4 -37 7 68 0 200 9 100 0 812 2 8 2 723 4 625 8 339 5 

.. o 68 596 41 -0 84 -633 5 -203 6 -o 3 104 0 648 3 7 0 829 6 9 2 901 9 1644 6 4 9 
0 70 596 41 -0 87 -664 7 -208 5 -o 4 88 0 654 9 10 5 1034 7 9 3 887 7 1676 9 7 4 
0 92 596 05 6 12 4807 8 1298 9 11 2 85 6 739 4 27 2 852 2 9 3 970 0 2484 6 27 9 
1 39 594 40 4.89 2736 3 1998.0 151 0 8 1 0 465 5 52 6 599 1 8 9 864 0 1493 4 109 7 



I I 
5' 1.50 594 22 4 78 3190 0 1217,7 375 3 87 5 310 2 67 0 504 9 0 972 1 038 5 207 6 

1 61 594 04 4 69 3571 8 535 2 587 1 93.7 155 0 82 3 411 0 9 0 1089 6 442 2 300 3 
1 72 593 90 4 62 4243 2 0.0 374.9 100 O o.o 98 8 317 3 8 9 1219 3 0 0 390 3 

" 1 88 593.60 4 46 4274 9 187 7 99 6 0 0 47 5 249 1 8 7 1155 8 0 0 180 5 o.o 
2 04 593. 19 4 35 4345 5 0.0 0,0 99 0 0 0 0 0 178 8 8 4 1082 2 0 0 0 0 
2 05 593.22 4 33 4326 8 0.0 0 0 115 5 0 0 0 0 818 4 8 /4 1203 5 o.o 0 0 
2 ,06 593. 14 4 31 4308 2 0.0 0 0 98 9 0.0 0 0 177 5 8 4 1077 3 0 0 0 0 
2 39 591 . 95 4 05 3695 0 BO 3 271 4 88 3 38 7 177 2 341 1 7 5 838 9 57 4'35 
2 73 S90 rn 3.72 272'.L 3 73 6 925 6 7G 4 57 4 288.4 422 2 6 5 580 62 G G24 3 
2 99 589 18 3.47 2817. 6 210 4 441 3 83 2 99 6 167 7 365 0 5 B 645 9 154 7 339 8 
3 26 588 38 3.25 2775 1 288 9 187 90 4 136 81 3 340 7 5 2 712 3 228 3 163 6 

***************************************************************~+++++++ • +t++~+•+~++•+++++++++f~t+tttt+++tt+t+! tt~+t+ttt+t+rl•t 

TT = 9 0000 0TH = 0000 !TERR 4 
QU ( 1) = 609 00 YU ( 1 ) = 597,99 QU(N) = 5217,74 YU(N) = 590 05 FRDM 0 0 00 I FR= 15 FRM=7 00 I FM= 0 

+++++++++++++++++++++++++++++++++++++++++++t~+++++t+++++~+t++*++t++++t+t++tttt+t;tt+ttt•t~+•ttttttt~ttt~1t • ttttttt++ttt+ I ltltt 

TT = 9.0000 • TH = 0000 ITERR 4 
QU(1) = 609 00 YU ( 1) = 597 99 QU(N) = 5217 74 YU(N) 590 05 FRDM=O 03 IFR= FRM= 

X ( I ) y QQ QQC OQL QQR B BL BR BT WAVEHT A AL AR 

0 00 597 99 0 61 434 3 163 3 11 3 75 0 384 7 154 3 813 .0 8 4 848 7 137 1 183 4 
0 52 597 99 -0 18 -117 3 -40 2 -18,3 68 0 224 8 100 0 919 5 9 8 831 5 960 2 498 5 
0 68 597 98 -0 43 -285 5 - 14 1 6 -0 7 104 0 882 4 14 9 1150 6 10 8 1066 1 2853 3 22 3 
0 70 597 98 -0.47 -309 8 -154 7 -1 3 BB 0 884 9 22 4 1592 2 10 8 1026 6 2891 8 33 4 
0 92 597 69 7 75 5354.5 2348 5 48 4 87 6 874 6 48 9 1011 2 11 0 f f f f g 3807 90 3 
1 39 596.23 6 93 3013.4 3580.B 330 8 81 0 467 8 86 9 635 7 10 7 1012 4 2348 4 237 4 
1 50 596 OB 6 87 3736 6 2465 3 668 3 BB 7 311 7 98 0 536 7 10 9 1136 2 1517. 8 361 3 
1, 61 595 90 6.82 4525 7 1236 7 1058 8 96 2 155 8 109 4 438 3 10 9 1266 2 731 4 78 5 
1,72 595 73 6.78 6011 8 0 0 765 5 103 5 0 0 121 6 340 8 10 8 1405 2 0 0 591 g 
1, 88 595 31 6.66 6301 4 0 0 354 2 103 9 0 0 74 0 438 5 10 4 1329 3 a 0 281 2 
2.04 594 60 6.56 6557 5 0 0 1 4 103 0 0 0 17 9 429 3 9 8 1223 0 0 0 5 3 
2 05 594 65 6 55 6548 8 0 0 0 0 117 0 0 0 0 0 990 9 9 9 1371 0 0 0 0 
2 .06 594 51 6 54 6538 4 0 0 0 6 102 6 0 0 15 4 397 3 9 7 1214 4 0 0 3 8 
2 39 593 73 6 28 5252 7 317 7 705 3 91 8 71 6 278 0 61B 7 9 2 998 6 150 1 827 1 
2 73 591 83 5 88 3515,6 313 2048 8 79 7 100 6 430 5 610 7 B 1 708 5 192 7 1216.2 
2 99 590 88 5 53 3788,2 659 0 1087 1 86 3 174 9 266 4 531 5 7 5 789 8 3B7 8 708.3 
3 26 590 05 5 22 3875, 8 864.6 477 4 93 3 240,8 13 1 6 477 5 6 9 866 543 7 341 8 

················································································•++••+~•····••+••···***'•+••••t••····••+•; , .. , 
TT = 10,0000 0TH = 0000 ITC:RR 2 
OU( 1) = 663 00 ;u( 1) = 599,20 QU(N) = 6914 81 YU(N) = 591 OB FRDM=O 00 IFR= 15 FRM=7 00 IFM= 0 

···············································································•·+••t+tt+••···············••+t+tt+t+t++t+++tt+ 
TT = 10.0000 DTH = 0000 ITERR 2 
QU( 1) = 663 00 YU(1) 599 20 QU(N) = 6914 81 YU(N) 591 OB FRDM"'O 02 I FR cc FRM"' 

X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 599.20 0 66 423 9 211 2 27 9 75 0 418 1 242 2 1055 5 9 G 939 7 1857 9 423 8 
0 52 599.20 -o 20 -123 8 -53 4 -21 7 68 0 240 0 115 3 1013 5 11 0 914 4 1249 0 G22 0 
0 GB 59S 2i -0 47 -20'.c - \04, i - ; 0 10'1o 0 1053 3 37 5 14.lU • 1:l 0 1193 1 4040 5 45 9 
0 70 59S.21 -0 51 -298 1 -205 9 -2 3 BB 0 1048 1 47 5 2065 9 12 1 1134 1 4080 1 68 0 
0 92 598 95 9 43 5972 0 3358 3 96 3 88 0 1090 3 75 8 1254 1 12 2 1222 6 5026 7 167 3 
1 39 597 64 8.50 3188 6 4776.2 533 0 81 0 4€.S.S 113 2 663 7 12 1 1-t2G 0 3005 7 317 7 
1 50 597 51 8 45 4040 2 3445 3 961 9 89 7 312 9 121 8 561 5 12 3 1263 4 1963 2 518 0 
1 61 597 34 8.40 5067 4 1836 7 1499 3 98 1 156 4 130 4 459 • 12 3 1<.'.IOG 0 955 7 651 1 
1.72 597 17 8 36 7192 4 0 0 117 t 9 106 3 0 0 139 6 358 1 12 2 155r-i 2 0 0 779 9 
1 BB 596 73 8 20 7624 1 0 0 577 2 108. 2 0.0 100 0 631 G 11 8 1 <179 5 0 0 '104 4 
2 .04 596. 13 7 90 7854.6 0 0 48 1 110 4 0 0 60 0 970 4 11 3 1387 3 0 0 68 0 
2.05 596.20 7. 87 7873.2 0 0 0 0 115. 0 0 0 0 0 1060 8 11 4 1551 0 0 Q 0 0 
2 .06 596.06 7 84 7815 2 0 0 28 7 110 2 0 0 60 0 970 2 11 3 1379 4 0 0 63 8 
2.39 594.52 7. 36 5800.4 573 6 984 4 93.8 92 5 338 7 84 1 5 10 0 1072 5 215 4 1072 4 



2 73 592 78 7. 17 3875 3 497 7 2797.B 80 0 145 9 540 5 766 4 9 1 78•1 3 307 8 1673 9 
2 99 591. 91 7 04 4319 3 1064 7 1651 0 87 5 233 9 329 8 651 2 8 6 879 8 594 9 1015 2 
3 26 591 . 08 6 91 4641 1492 2 781 6 95 0 308 5 160 8 564 3 7 9 963 5 825 8 493 G 

*******************************************••········································••t••••tt • tt••t•+••···········••t•ttttt•• 
TT = 11 0000 DTH = 0000 !TERR 2 
OU( 1) = 717 00 YU( 1) = 599 92 QU(N) = 8135 24 YU(N) = 591 72 FROM=O 00 IFR= 14 FRM=7 00 IFM= 0 

··················································································•·t••·················••+++++t+++++tt+t•++++ TT = 11 0000 DTH = 0000 !TERR 2 
QU( 1) = 717 00 YU( 1) 599 92 QU(N) = 8135 24 YU(N) 591 72 FRDM=O 02 I FR=' FRM= 

X(I) y QQ QQC QQL QQR 8 BL BR BT WAVEHT A AL AR 

0 00 599 92 0 72 430 1 244 5 42 4 75 0 437 9 294 5 1199 8 10 4 993 8 2166 6 617 4 
0 52 599 91 0 36 217 8 106.6 34 9 68 0 240 0 168 4 1102 0 11 7 962 5 1418 9 722 4 
0 68 599 91 0 25 142.8 108 0 0 8 104 0 1122 6 97 4 1637 8 12 7 1266 4 '1807 0 93 4 
0 70 599 91 0 23 125 0 105 5 1 5 88 0 1099 9 107 3 2459 2 12 8 1196 1 483G 4 1~2 5 -,,.o 92 599 70 9.78 5792 5 3857 2 126 9 88 0 1239 4 93 7 1421 1 13 0 1288 2 5895 230 5 
1 39 598 60 9 32 3266 3 5476 8 573 3 81 0 477 3 192 6 750 8 13 1 1704 4 3462 4 514 5 
1 50 598 49 9 29 4148.7 4086 7 1053 6 92 9 317 2 173 1 621 5 13 3 1352 2 2271 1 653 9 
1. 61 598 33 9.27 5274 3 2250 2 1741 103 0 158 0 158 7 495 1 13 3 1504 0 11 10 5 789 2 
1 72 598 16 9 24 7756 1 0 0 1488 7 110 9 0 0 154 0 376 4 13 2 1662 3 0 0 924 1 
1.88 597 70 9 16 8336. 0 0 0 821 5 116.3 0 0 113 7 688 6 12 8 1587 9 0 0 508 9 
2 04 597,03 9 06 8925 0 0 0 135 3 113 1 0 0 60 0 973 1 12 2 1487 7 0 0 122 0 
2 05 597 10 9 05 9055 0 0 0 0 0 115 0 0.0 0 0 1138 0 12 3 1G54 5 0 0 0 0 
2 06 596 94 9 05 8965 5 0 0 84 2 112 8 0 0 60 0 972 8 12 2 11177 4 0 0 11G 5 
2 39 595. 16 8.80 6495 0 957 7 1348 5 95 2 106 2 375 4 976 8 10 7 1132 5 279 1 1301 5 
2 73 593 42 8.53 4283 5 700 2 3547 8 80 0 179 4 618 5 877 9 9 7 835 3 4 11 4 2013 3 
2 99 592.55 8.32 4783 0 1410 8 2123 4 87 5 282 7 372 2 742 4 9 2 935 8 760 2 1239 8 
3 26 591 72 8 14 5140 4 1944 5 1050 3 95 0 372 5 167 2 634 7 8 5 102--1 2 10--13 7 598 6 

******••·······••*******************••···**•***********•*••·•*•****•* • *,t**,t*••··,..·· ................ t*t tt ., t. t t••·· t .... ti •••• tt .... , 
TT = 12 0000 DTH = 0000 ITERR 2 
QU( 1) = 771 00 YU( 1) = 600 13 OU(Nl = 9113 80 YU(N) = 592 18 rROM=O 00 !FR= 14 FRM=7 00 r rM"' 0 

··················································································•·t••·••t•t+i+t•tt•ttt•••tttt+ ••+4 tt tttt tttt 
TT = 12.0000 DTH = 0000 !TERR 2 
QU(1) = 771.00 YU ( 1 ) 600 13 QU(N) = 9113 80 YU(N) 592 18 rROM=O 02 lrR::: FRM=c 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A SL AR 

0.00 600 13 0 17 456 3 267 1 47 6 75 0 447 3 333 0 1261 9 10 6 1009 4 2258 6 681 8 
0 52 600. 12 0 72 433 2 219. 1 69 4 68 0 240 0 183 8 1127 6 11 9 976 5 1468 1 758 5 
0 68 600 12 0 71 393 2 309 2 2 6 104 0 1142. 8 114 8 1701 0 12 9 1287 7 5039 3 115 2 
0 70 600 12 0 70 369 0 328 9 5 5 88 0 1115 0 124 8 2573 8 13 0 12 1--1 5063 6 146 3 
0 92 599 92 9 54 5522 4 3885 6 132 0 88 0 1284 5 99 1 1471 7 13 2 1308 6179 9 252 2 
1 39 598 93 9.47 3247 1 5622. 1 599 8 81 0 481 2 231 8 794 0 13 4 1230 9 3619 1 583 9 
1.50 598,82 9.46 4129 2 4261. 7 1073 8 94 9 319 9 202 5 656 8 13 6 1383 5 2377 4 716 6 
1 61 598 67 9.46 5280 1 2390 9 1790 3 107 0 159 3 1J7 7 521 8 13 6 1539 4 11G3 9 845 8 
1 72 598. 49 9.46 7848 3 0 0 1610 9 116 8 0 0 162 2 393 9 13 5 1699 9 0 0 976 2 
1 88 598 02 9.45 8533 8 0 0 916 4 119 7 0 0 117 7 697 5 13 1 1625 4 0 0 545 7 
2 04 597.34 9.41 9240 9 0 0 173 4 114 0 0 0 60 0 974 0 12 6 1522 5 0 0 140 4 
2 05 597 41 9 41 9409 1 0 0 0 0 115 0 0 0 0 0 1164 4 12 6 1689 9 0 0 0 0 
2 06 597 25 9 40 9294 4 0 0 109 4 113 7 0 0 60 0 973 7 12 5 1512 2 () 0 1:J--1 9 
2 39 595 46 9 34 6624 0 1170 1 1541 7 95 7 108 4 376 980 2 11 0 1160 9 311 14 13 G 

2 73 593 83 9 28 4433 5 842 J 4004 9 80 0 201 0 669 1 950 1 10 1 868 3 480 9 2308 " 2 99 593. 00 9 20 5039 6 1687.4 2469 3 87 5 316 9 401 9 806 3 9 6 975 1 894 6 14 13 3 
3 26 592 18 9, 11 5506 2345 7 1262.0 95 0 417 8 17 1 8 684 6 9 0 1067 3 1222 9 675 5 

·····································································································•·t••·······••ttttt+• .... TT.,,= 13.0000 DTH = 0000 ITERR 2 
QU(1) = 881. 00 YU( 1 ) = 599 97 QU(N) = 9273 41 YU(N) = 592 26 FRDM=O 00 IFR= 14 FRM~? 00 IFM= 0 



*******••··•··••***••···•••~<T ~~~~······•~~·•••+*•••·•·······••t~~~j~K••··•······•··••+••···•··• • ··•••t••+••t••t••+++•*ttt••t 
TT = '13 0000 0TH = 0000 !TERR 2 
Qli( 1) = 881 00 YU( 1) 599 97 QU(N) = 9273 41 YU(N) 592 26 FRDM=O 03 IFR= FRM= 

X( l) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 599 97 0 BB 526, 1 301 7 53.2 75 0 439 3 298 2 1210 0 10 4 997 6 2188 9 632 4 

0 52 599.94 1 15 694 9 341 6 111 4 68 0 240.0 170 4 1105 3 11. 8 964,3 1425 2 726 8 
0 68 599.93 1 24 701 6 532 7 3.9 104 0 1124,6 99 1 16<13, 9 12 7 1268 5 4B29 4 95 4 
0 70 599 93 1 25 672.9 571. 4 B 3 88 0 1101 3 109 0 2470 0 12 8 1197 8 4857 6 124,6 
0 92 599 74 8. 77 5162,5 3497 4 115 0 88 0 1248 2 94 8 14 31 0 13 0 1292 1 5950 2 234 7 
1 _39 598 81 9.06 3132 4 5359 5 565 2 81 0 479 7 217 0 777 7 13 3 1220 9 3560 0 55S 3 
1.50 598 70 9.07 3990.0 4052 3 1025 9 94 2 319 0 192 2 644 4 13 5 1372 4 2339 8 693 4 
1 • 61 598 56 9 08 5099 0 2266 3 17 11 9 105 7 158.9 171 6 513 3 13 5 1527 9 1146 7 826 9 
1.72 598 39 9 08 7560 7 0 0 1523 3 115 1 0 0 159 9 388 9 13 4 1689 0 0 0 96 1 0 
1. 88 597 95 9 11 8236 1 0 0 869 8 119 0 0 0 116 9 695 6 13 1 1617 7 0 0 538. 1 
2 04 597 30 9 15 8981 4 0 0 164 4 113 9 0 0 60 0 973 9 12 5 1518 2 0 0 138. 1 
2.05 597.37 9. 15 9150 5 0 0 0 0 115 0 0 0 0 0 1160 6 12 6 1684 8 0 0 0 0 
2 06 597.21 9 16 9051 3 0 0 103 9 113 6 0 0 60 0 973 6 12 4 1507 7 0 0 112 6 
2 39 595.46 9 21 6535 3 1155 5 1524 , 0 95 7 108 .4 376 1 980 3 11 0 1161 2 31 I ·1 1,114 5 
2 73 593 88 9 23 4383 0 848 3 4002 3 BO 0 203 8 675 5 959 3 10 2 872 5 500 5 2344 
2 99 593.07 9.26 5031 1 17 19 8 2504 4 87 5 322 5 406 8 816 8 9 7 981 5 918 2 1,1.-13 " 3 26 592 26 9 27 5556 2 24 18 8 1298 4 95 0 426 1 172 6 693 7 9 1 1075 2 1257 9 689 7 

··•·········•·············•·••··•·······•······•··•·····••+••+••+•••······••••t••tttit•+••tt+•t+titti tttt•tt+tlt tt+t;+tlltttt> 
TT = 14 0000 0TH = 0000 !TERR 2 
OU( 1) = 992.00 YU( 1) = 599 54 QU(N) = 8892 16 YU(N) = 592 11 FRDM=O 00 !FR= 14 FRM=7 00 !FM= 0 

***••······················•***~•·························*•*••·········•**••······················•~t••····••+iti••++ti** tti4 
TT = 14 0000 0TH = 0000 ITERR 2 
QU(1) = 992 00 YU(1) 599.54 QU(N) = 8892 16 YU(N) 592 1 1 FROM=O 03 I FR= FRM= 

Xll) y QQ QQC QQL QQR B BL BR BT WAVE HT A AL AR 

0 00 599 54 0 99 615 4 327 1 49 5 75 0 427 4 266 8 1123 4 10 0 965 2 2001 4 510 2 
0.52 599 49 1 . 4 1 866 9 394 2 143 9 68 0 240 0 136 5 1048 8 11 3 933 6 1316 7 65? 5 
0 68 599.47 1 53 904 3 625 8 3 3 104 0 1079 6 60 2 1502 9 12 2 1220 9 4325 7 59 0 
o. 70 599 47 1 55 884.8 662 2 7 5 88 0 1067 7 70 2214 4 12. 3 1157 5 4361 4 83 6 
0 92 599 28 7 85 4811 3 2948 2 89 0 88 0 1155 6 83 7 1327 3 12 6 1251 4 539J f; 193 3 

39 598 36 8 29 2951 5 4827 1 513 2 81 0 474 4 163 5 7 18 9 12 8 1184 8 13..'17 3 47 1 4 

50 598 26 8 31 3766 8 3589 5 957 6 91 6 315 4 153 3 597 8 13 1 1331 5 2200 2 617 3 
1 61 598 13 8 33 4794 1 1970 6 1567 7 100 6 157 2 147 5 479 4 13 1 1483 9 1079 3 75A 9 
1 72 597.99 8 35 7040 8 0 0 1307 9 108 0 0 0 149 9 367 9 13 0 1644 2 0 0 898 8 
1 88 597 60 8 41 7675 3 0 0 735 9 115 2 0 0 112 4 685 7 12 7 1576 0 0 0 497 2 
2 04 597 00 8 49 8366 3 0 0 123 5 113 0 0 0 60 0 973 0 12 2 1483 7 0 0 119 8 
2 05 597 06 8 50 8495 4 0 0 0 0 115 0 0 0 0 0 113..'I 0 12 3 16<19 2 0 0 0 0 
2 .06 596 91 8 50 8423 3 0 0 77 6 112 7 0 0 60 0 972 7 12 1 1474 2 0 0 114 8 
2.39 595.26 8,65 6269 1 1018 8 t 362. 3 95 4 107 0 375 7 978 0 10 8 1142 7 290 5 134 1 8 
2.73 593 72 8 76 4242 6 773 7 3742 4 80.0 195 0 655 930 2 10 0 859 2 467 3 2238 " 2.99 592 92 8.83 4883.8 1598 0 2351 0 87.5 310 6 396 4 794 6 9 6 967 9 868 8 1380 6 
3.26 592 11 8 89 5406 8 2265 0 1220 4 95.o 4 11 4 17 1 1 677 5 8 9 1061 2 1196 2 664 4 

········••*•··········•******··~······*••·····················································*··t••····*••··•·1•t•**t•~······ 
TT = 15 0000 DTH = 0000 !TERR 2 
QU(1) = 1102.00 YU( 1) = 598 88 QU(N) = B130 72 YU(N) = 591 78 FROM=O 00 !FR= 14 FRM=7 00 IFM= 0 

·······························~···•****••·*•****•••**~•·······•···••t•••t••t••tt•••~ttt•••tttttfitk • 1~t••tt•tit++tt ti~1tttttt 
TT = 15 0000 0TH = 0000 1 TERR 2 
QU( 1) = 1102 .00 YU( 1) = 598 88 QU(N) = 8130 72 YIJ(N) 591 78 FRDM=O 04 IFR= F RM= 

X( I) y QQ QQC OQL QQR B BL BR BT WAVE HT A AL AR 

0.00 598.88 10 725 3 338 0 38 7 75 0 409 1 218 7 990 6 9 3 915 4 1723 7 349. 1 



0.52 
0.68 
0 70 
0 92 
1 39 
1 50 
1 61 
1 72 
1, 88 
2 04 
2.05 
2 06 
2 39 
2 73 
2 99 
3 26 

598 78 
598 75 
598 74 
598 54 
597 67 
597.58 
597 46 
597 33 
596 99 
596 47 
596 52 
596 40 
594 91 
593 36 
592.57 
591 78 

TT = 16.0000 
QU(1) = 1214 00 

TT = 16 0000 
QU(1) = 1214 00 

X(I) 

0 00 
0 52 
0 68 
0 70 
0.92 
1 39 

50 
61 
72 

1 88 
2 04 
2 05 
2 06 
2.39 
2 73 
2 99 
3 26 

y 

598 14 
597 99 
597.95 
597.95 
597 74 
596 87 
596 78 
596 66 
596 55 
596 25 
595 79 
595.83 
595 72 
594 42 
592 88 
592 09 
591 31 

TT = 17.0000 
OU( 1) = 1350 00 

TT = 17 0000 
QU(1) = 1350 00 

X( I) 

0.00 
0 52 
0.68 
0 70 
0 92 

.,1 39 
50 

1 6 1 
1.72 

y 

597 53 
597 32 
597 26 
597 25 
597.02 
596. 10 
596 00 
595 88 
595 77 

1 68 
1. 86 

89 
6 58 
7 18 
7 21 
7 23 
7.25 
7 34 
7 46 
7.47 
7 48 
7 72 
7 88 
8.02 
8 13 

QQ 

1. 21 
1 69 
1 84 
1 86 
5 64 
6 13 
6. 16 
6 19 
6 21 
6 30 
6 43 
6 44 
6 45 
6 72 
6.91 
7 OS 
7 17 

QQ 

35 
69 
81 

1 83 
5 00 
5 43 
5 45 
5 48 
5 50 

1061 6 
1169 9 
1174 3 
4268 8 
2686 4 
3428 1 
4329 4 
6212 0 
6789 5 
7393 4 
7472 6 
7441 5 
5855 6 
3984 2 
4600 0 
5110 7 

DTH = 
YU( 1) = 

DTH = 
YU( 1) 

QQC 

854 2 
1124 1 
1228 4 
1238 8 
3862 9 
2484 2 
3137 8 
3897 0 
5412 0 
5893 5 
6405 3 
6440 7 
6437 2 
5331 4 
369 1. 5 
4251 S 
4717 1 

422 8 
690 0 
710 1 

2253 4 
4040.6 
2953.0 
1598 6 

0 0 
0 0 
0 0 
0 0 
0 0 

747 6 
637.7 

1364 9 
1960 6 

0000 
598 14 

0000 
598 14 

QQL 

334 3 
386 0 
G04 9 
613 3 

1743 2 
3310.8 
2373 0 
1252 3 

0 0 
0 0 
0 0 
0 0 
0 0 

506 5 
492.7 

1101 8 
1602 7 

DTH = 1 .0000 

190 8 
4.4 
8 4 

57 7 
452 7 
826 6 

1303 4 
1039 7 
546 

68 2 
0 0 

42 2 
1116 6 
3260 4 
2051. 7 
1059 4 

ITERR 
QU(N) = 

ITERR 
QU(N) = 

QQR 

25 6 
175 8 

2 8 
S 0 

35 8 
333 5 
648 2 

1036 5 
797 8 
403 2 

24 1 
0 0 

14 7 
882 5 

2724 2 
1697 3 
853 9 

ITERR 
YU( 1) = 597 53 QU(N) = 

68 0 
104 0 

88 0 
88 0 
81. 0 
89 7 
98 3 

106 7 
109 0 
111 4 
115 0 
111 2 
94 8 
80 0 
Bf 5 
95.0 

2 

236 6 
995 4 
995 6 

1008 2 
469 6 
313 0 
156 4 

0 0 
0 0 
0 0 
0 0 
0 0 

102 6 
176 4 

284 3 
377 8 

7173 60 YU(N) = 

2 
7173 60 YU(N) 

8 

75 0 
68 0 

104 0 
88 0 
87 7 
81 0 
89 2 
97 2 

105 1 
106 7 
108 9 
115 1 
108 6 
93 6 
BO 0 
87 5 
95 0 

2 

BL 

388 8 
224 9 
877 9 
880 0 
878 1 
468 6 
312 3 
156 1 

0 0 
0 0 
0.0 
0 0 
0 0 

89 9 
151 2 
247 8 
330 8 

6267 66 YU(N) = 

DTH = 
YU( l) 

1 . 0000 !TERR 2 

QQC 

1003 9 
1184 2 
1284 1 
1297 5 
3630. 3 
2399 8 
2991 0 
3640. 7 
4875 3 

597.53 QU(N) = 6267 66 YU(N) 

QQL 

329 8 
349 0 
529 3 
530 8 

1347 4 
2775 2 
1938 3 
990 1 

0 0 

QQR 

1b 3 
159 8 

1 6 
2 7 

20 8 
251 7 
525 6 
848 8 
626 3 

B 

75 0 
68 0 

104 0 
88 0 
86 8 
81 0 
88 7 
96 2 

103 5 

BL 

372 1 
214 8 
775 0 
778 6 
818 8 
467 6 
311 7 
155 8 

0 0 

100 0 
18 7 
28 1 
66 0 

113 8 
122 9 
132 1 
141 7 
104 8 
60 0 

0 0 
60 0 

368 1 
611 6 
373 6 
167 8 

972 8 
1305 5 
1860 4 
1162 2 
664 3 
562 6 
461 0 
360 0 
667 8 
971 4 

1088 2 
971 2 
949 6 
868 0 
745 3 
640 6 

10 6 
11 5 
11 6 
11 8 
12 
12 4 
12 4 
12 4 
12 1 
11 7 
11 7 
11 6 
10 4 

9 6 
9 2 
8 6 

885 2 
1145 4 
1093 4 
1186 5 
1128 5 
12G9 4 

1 •l 17 3 
1573 5 
1508 3 
1424 9 
1587 8 
1416 5 

1108 9 
830 8 
937 6 

1029 3 

11.:tG 5 
3569 0 
3605 9 
4596 0 
3019 7 
1984 3 
973 7 

0 0 
0 0 
0 0 
0 0 
0 0 

253 
401 4 

766 0 
1063 8 

591 31 FRDM=O 00 IFR= 14 FRM=7 00 IFM= 

591 31 

BR 

FROM=O 05 IFR= 

165 1 
100 0 

14 a 
22 1 
49 S 
98 B 

109 6 
120 5 
131 9 
91 2 
53 6 

0 0 
51 6 

331 0 
552 8 
341 8 
163 

BT 

842 9 
920 1 

1144 3 
1580 1 
1015 3 
648 4 
51-18 8 
449 4 
350 6 
566 3 
888 0 

1032 <1 
862 8 
813 4 
784 1 
677 1 
588 9 

WAVEHT 

8 6 
g 8 

1C 7 
10 8 
11 0 
11 3 
11 6 
11 6 
11 6 
11 4 
11 0 
11 0 
10 9 

9 9 
9 2 
8 7 
8 

FRM= 

A 

860 0 
832 1 

1062 9 
1023 6 
1115 6 
1063 B 
1198 0 
1339 8 
1490 7 
1428 0 
1349 2 
1507 9 
1342 1 
1063 
792 4 
895 7 
984 6 

AL 

1428 9 
966 0 

2826 3 

2861 6 
3844 5 
264'5 0 
1734 6 
849 8 

0 0 
0 0 
0 0 
0 0 
0 0 

206 3 
322 8 
G38 6 
897 1 

577 5 
35 
52 G 

138 2 
381 I 
526 3 
666 2 
802 9 
43 f G 

88 4 
0 0 

83 9 
1208 9 
2008 5 
i2 1i7 5 
607 G 

0 

AR 

207 3 
499 3 

21 8 
32 6 
92 4 

296 2 
433 4 
566 0 
695 8 

358 G 
47 9 

0 () 
44 5 

1038 8 

1729 2 
1076 2 
529 7 

590 80 FRDM=O 00 IFR= 14 FRM=7 00 IFM= 0 

590 80 FROM=O 07 IrR= 

BR 

120 9 
100 0 

11 3 
16 9 
40 0 
84 4 
96 7 

109 
122 

BT 

72.0 9 
874 4 

1003 2 
1334 3 
945 6 
633 0 
535 3 
438 0 
341 3 

WAVEHT 

8 0 
9 1 

10 0 
10 
10 3 
10 6 
10 8 
10 9 
10 8 

FRM= 

A 

8i4 2 
786 1 
990. 7 
962 4 

1052 9 
1001 5 
1128 9 
1264 2 
1409 3 

AL 

ii9G 9 
817 4 

2252 6 
2284 8 
3234 4 
2285 0 
1492 1 
728 0 

0 0 

AR 

120 
43 I 7 

12 8 
19 
60 3 

225 8 
353 3 
476 3 
596 8 



1,00 ' ' io4 ,i i 595.48 5 57 5264 6 0.0 307 4 0 0 77 2 462 2 10 6 1347 ;'4 0 0 294 3 
2 .04, 595 .05 5 67 5661 7 0 0 5 4 105 2 0 0 31 4 602 8 10 3 1269 9 0 0 16 4 
2.05 595.08 5 68 5677 1 0 0 0 0 116 3 0 0 0 0 1006 1 10 3 1421 5 0 0 0 0 

.. 2 06 594 99 5 69 5684 0 0 0 3 1 104 9 0 0 29 6 579 5 10 2 1263 5 0 0 14 6 
2 39 593.90 5 87 4847,2 336 4 689 8 92 3 76 2 291 4 668 0 9 4 1014 9 163 2 87 I 2 
2 73 592 37 6 03 3403 2 374 9 2248 4 80 0 124 4 490 2 694 ,6 8 7 75 I 5 252 3 1...)62 6 
2 99 591 58 6 15 3900 3 880 7 1373 7 87 5 208 5 307 7 603 7 8 2 850 7 521 2 909 0 
3.26 590 80 6 27 4325 5 1273 3 668 8 94 6 287 5 154 0 538 6 7 6 936 4 741 2 ,1~1n 6 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION ND 11 12 13 14 15 1G 17 

TT= 17 000 OTH= 0 500 !TERR: 9 

NONCONVERGENCE OCCURRED AT CROSS-SECfION NO 1 2 3 4 5 6 7 8 9 10 
NDNCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT= 17 000 DTH= 0 250 !TERR= g 

*******************************************************T**T••·••t••+•****••tt • •ttttt•t lttt•tt • tt•ttttt • ttt••••tt~ttti ttl I ttttt 
TT = 17. 2500 DTH = 0 2500 !TERR 2 
QU(1) = 1391 50 YU( 1) = 597 4 1 QU(N) = 5979 44 YU(N) = 590 63 FRDM=O 00 IFR= 15 Ff~M-=7 00 !FM= 0 

·········•······•~********************************t•tt •• t~•···••t • •t*•••t•••••ttt • ttttft • t~ttttt~ • tttltttt • ttttttttttl tf It~ >tt 

TT = 17 2500 0TH = 0 2500 ITERR 2 
QU ( 1 ) = 1391 50 YU ( 1 ) 597 4 1 QU(N) = 5979 44 VU(N) 590 63 FRDM=O 07 IFR= FRM= 

X ( I) V QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 597 4 1 1 39 1046.4 330 4 14 7 75 0 368 7 111 9 696 1 7 8 804 9 1151 0 105 7 
0.52 597 19 1 .65 1166 8 332 8 152 5 68 0 212 8 100 0 865 l 9 0 177 3 789 6 418 8 
0.68 597 13 1 73 1235 8 492 0 1 3 104 0 756 1 10 7 977 4 9 9 977 5 2155 4 11 .) 

0.70 597 13 1 74 1245 3 490 8 2 2 88 0 760 1 16 0 1289 7 10 0 951 3 2187 5 17 0 
0.92 596 88 5 00 3670 2 1307 7 18 9 86 6 807 4 38 1 932 2 10 2 1040 9 3122 54 9 
1. 39 595 92 5 31 2401 4 2675 8 237.0 81 0 467 4 81 0 629 4 10 4 987 1 2202 2 211 2 
1 50 595 82 5 34 2982 1 1854 9 503 8 88 5 311 5 93 6 532 2 10 6 1112 8 1435 6 336 0 
1 61 595 70 5 36 3611 0 938 9 814 9 95 9 155 7 106 4 435 3 10 7 1246 6 699 3 456 5 
1 72 595 59 5 39 4792 1 0 0 594 6 103 2 0 0 119 8 339 0 10 6 1390 0 0 57...t 3 
1 88 595 30 5 45 5163 6 0 0 290 6 103 9 0 0 73 7 436 6 10 4 1327 8 0 0 280 2 
2 04 594 85 5.54 5541 7 0 0 3 0 104 2 0 0 25 4 525 3 10 1 1248 8 0 0 10 7 
2 05 594 88 5.55 5554 9 0 0 0 0 116 6 0 0 0 0 999 0 10 1 1398 0 0 0 0 0 
2 06 594 78 5.57 5563 4 0 0 1. 7 103 9 0 0 23 5 501 7 10 0 1242 4 0 0 9 2 
2.39 593 79 5 73 4770 2 308.0 656 4 92 0 13 2 282 7 636 0 9 3 1004 3 154 6 844 .) 

2.73 592 22 5 90 3380.2 352,9 2162 1 80 0 116 4 471 6 668 1 8 5 739 4 234 1 1:.189 7 
2 99 591 41 5 94 3832.0 820 4 1289 1 87 3 198 4 297 2 583 5 8 1 835 8 486 6 857 4 
3. 26 590 63 5 98 4195 8 1165 4 618 3 94 4 277 1 149 0 525 1 7 5 920 8 694 4 423 5 

NDNCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT= 17 250 DTH= 0 500 !TERR= 9 

NONCDNVERGENCE OCCURRED AT CROSS-SECTION ND 5 6 7 8 9 10 11 12 13 14 
NONCONVERGENCE OCCURRED AT CROSS-SECTION ND 15 16 17 

TT= 17 250 DTH= 0 250 !TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 6 7 8 9 10 11 12 13 14 15 
NONCONVERGENCE OCCURRED AT CROSS-SECTION ND 16 17 

TT= 17 250 DTH<= o. 125 ITERR'=' 9 

*****••······································································•·i·•·••ti • tt••······i••t••········••t••••ttttttt 
TT = 17 3750 0TH = 0. 1250 !TERR 2 
QU(1) = 14 12 25 YU(1) = 597.36 QU(N) = 5916 87 VU(N) = 590.61 FROM=O 00 !FR= 15 FRM=7 00 IFM= 0 



································~-····································t••··········•t•t••+••t••···••tt~tt••·••+t••·••t••tt 
TT= 17 3750 0TH = 0 1250 ITERR 2 
QU(1) = 1412.25 vu ( 1) 597 36 QU(N) = 5916 87 VU(N) 590 61 FRDM=O 07 I FR:: FRM= 

X( I) V QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0.00 597 36 1 41 1066 6 331 5 14 2 75 0 367 3 108 4 686 5 7 8 801 3 1133 4 100 ,1 
0.52 597. 13 1. 66 1178 4 330 8 151 6 68 0 2 11 9 100 0 861 5 8 9 773 0 776 5 412 6 
0.68 597 06 1 77 1272 0 496 7 1 3 104 0 745 9 10 3 9G3 3 9 8 970 3 2103 3 10 G 
o. 70 597 06 1 79 1286 6 496 6 2 1 88 0 749 9 15 4 1264 9 9 9 945 1 2134 5 15 g 
0 92 596 81 4 91 3629 0 1265.5 17. 6 86 5 801 4 37 2 9?5 1 10 1 1034 6 3063 5 52 1 
1. 39 595 84 5.29 2416 2 2644.9 231 7 81 0 467 3 79 5 627 8 10 3 980 5 2164 1 204 6 
1 50 595 73 5.32 2994 8 1826 0 496 7 88 5 3 11 4 92 2 530 7 10 6 1105 3 1409 2 328 1 
1 61 595 61 5.34 3616 8 919.7 803 4 95 8 155 7 105 2 434 0 10 6 1238 1 G85 6 44 7 2 
1 72 595 50 5 36 4777 9 0 0 582 7 103 0 0 0 118 7 337 9 10 5 1380 8 0 0 563 5 
1 88 595 20 5 43 5142 2 0.0 284 1 103 6 0 0 72 0 423 6 10 3 1117 9 0 0 273 2 
2 04 594 73 5.52 5519 6 0.0 2 0 103 6 0 0 21 8 479 9 9 9 1236 5 0 0 7 9 
2 05 594 76 5 53 5533 9 0.0 0 0 116 8 0 0 0 0 994 8 10 0 1384 2 0 0 0 0 
2 06 594 66 5 55 5544.9 0 0 1 103 3 0 0 19 9 .i55 3 9 9 1229 9 0 0 6 6 
2 39 593 74 5 72 4772 4 299 3 647 5 91 8 71 9 278 8 621 9 9 3 999 7 150 9 830 2 
2 73 592 18 5 78 3329 0 342.8 2 111 7 80 0 114 4 466 8 661 2 8 5 736 3 229 5 1371 3 
2 99 591 38 5 86 3792 6 803 3 1265 3 87 3 197 1 295 5 580 6 8 0 833 2 480 9 848 9 
3 26 590 61 5 92 4163 8 1144 7 608 4 94 3 275 3 148 2 522 7 7 4 918 1 686 5 419 2 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO. 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT= 17 375 OTH= 0 500 I TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 11 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 12 13 14 15 16 17 

TT= 17 375 OTH= 0 250 I TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 6 7 8 9 10 11 12 13 14 15 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 16 17 

TT:: 17 375 DTH= 0 125 11 ERR= 9 

NDNCONVERGENCE OCCURRED AT CROSS-SECTION NO 6 7 8 9 10 11 12 13 14 15 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 16 17 

TT= 17 375 • TH= 0 063 !TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 3 4 5 6 7 8 9 10 11 12 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 13 14 15 16 17 

TT= 17 375 • TH"' 0 250 I TERR= 9 



PROGRAM DAMBRK---VERSION-A-01/30/82 

ANALYSIS OF UNSTEADY FLOW 

DOWNSTREAM OF 

RED RUN DRAIN ATC 

ON 

LINTON RIVER 1981 

ANALYSIS BY 

FLOOD BRUCE MENEREY 
MICHIGAN DNR, WATER MGMNT DIV 
PO BOX 30028, LANSING Ml 48909 

BASED ON PROCEDURE DEVELOPED BY 

DANNY L FREAD, PH D . RESEARCH HYDROLOGIST 
HYDROLOGIC RESEARCH LABORATORY 
W23, OFFICE OF HYDROLOGY 
NOAA, NATIONAL WEATHER SERVICE 
SILVER SPRING, MARYLAND 20910 



······························· ••••••••••••••••••••••••••••••• ... ••• 
••• SUMMARY OF INPUT DATA ••• ... ... 
••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••• 

INPUT CONTROL PARAMETERS FOR RED RUN DRAIN ATC 

PARAMETER VAR !ABLE 

···································~··············· ..... . 
NUMBER OF DYNAMIC ROUTING REACHES KKN 

TYPE OF RESERVOIR ROUTING KU! 

MULTIPLE DAM INDICATOR MULDAM 

PRINTING INSTRUCTIONS FOR INPUT SUMMARY KOMP 

ND OF RESERVOIR INFLOW HYDROGRAPH POINTS ITEH 

INTERVAL OF CROSS-SECTION INFO PRINTED OUT WHEN JNK=9 NPRT 

KFLP 

9 

0 

0 

3 

25 

0 

FLOOD-PLAIN MODEL PARAMETER 

LANDSLIDE PARAMETER KSL 0 

CONTOUR PLOTTING PARAMETER I CONT 0 

1 00 HRS DHF(INTERVAL BETWEEN INPUT HYDRDGRAPH ORDINATES) = 

TEH(TIME AT WHICH COMPUTATIONS TERMINATE) = 24 0000 HRS 

INFLOW HYDROGRAPH TO RED RUN DRAIN ATC 
••••••••••••••••••••••••••••••••••••••••••• 

300.00 333 00 365 00 396 00 427 00 459 00 490 
552 00 609 00 663 00 717 00 77 1 .00 881 00 992 

1214.00 1350 00 1516 00 164 1 00 1817 00 1925 00 2208 
2597 00 

TIME OF INFLOW HYDROGRAPH ORDINATES 

·············••*••·················~••····· 

00 521 00 
00 1102 00 
00 2402 00 



0 0000 
8 0000 

16 0000 
24 0000 

1 0000 
9 0000 

17 0000 

I 
:? 0000 

~o 0000 
\B.0000 

3.'oood 
\1 0000 
19 0000 

I 
4.0000' 

12 0000 
20 0000 

5 0000 
13 0000 
21 0000 

I 

6 0000 
14 0000 
22 0000 

I 

7 0000 
15 0000 
23 oooc 



CROSS-SECTIONAL PARAMETERS FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

PARAMETER 

·········••****••*································· 
NUMBER OF CROSS-SECTIONS 

MAXIMUM NUMBER OF TOP WIDTHS 

NUMBER OF CROSS-SECTIONAL HYOROGRAPHS TO PLOT 

TYPE OF OUTPUT OTHER THAN HYOROGRAPH PLOTS 

CROSS-SECTIONAL SMOOTHING PARAMETER 

DOWNSTREAM SUPERCRITICAL OR NOT 

NO OF LATERAL INFLOW HYDROGRAPHS 

NO. OF POINTS IN GATE CONTROL CURVE 

VARIABLE ...... 
NS 

NCS 

NTT 

JNK 

KSA 

KSUPC 

LO 

KCG 

CROSS-SECTIONAL VARIABLES FOR LINTON RIVER 1981 
BELOW REO RUN DRAIN ATC 

PARAMETER UNITS VARIABLE 

•••••••••••••••••••••••••••••••••••••••••• ******* •••••• 
LOCATION OF CROSS-SECTION MI X 1 ( I ) 
ELEVATION (MSL) OF FLOODING AT CROSS-SECTION FT FSTG( I) 

ELEV CORRESPONDING TO EACH TOP WIOTH FT XE(K,I) 
TOP WIOTH CORRESPONDING TO EACH ELEV FT XC(K,I) 

(ACTIVE FLOW PORTION) 
TOP WIDTH CORRESPONDING TO EACH ELEV FT XS(K, I) 

(OFF-CHANNEL PORTION) 

SURFACE AREA CORRESPONDING TO EACH ELEV ACRES DSA(K,I) 
(ACTIVE FLOW PORTION) 

SURFACE AREA CORRESPONDING TO EACH ELEV ACRES SSA(K,I) 
(OFF-CHANNEL PORTION) 

NUMBER OF CROSS-SECTION I 
NUMBER OF ELEVATION LEVEL K 

VALUE 
··••*•• 

12 

8 

0 

9 

0 

0 

0 



CROSS-SECTION NUMBER 
********************~**** 

X 1 ( I) = 0 000 FSTG(I) 599 00 X1L(I) 0 000 X1R(l) 0 000 

XE 585 0 588.0 592 0 596 0 600 0 602 0 604 0 605 0 

XC 10 0 67 0 75 0 75 0 75 0 75 0 75 0 75 0 

XCL 0 0 0.0 0 0 330 0 440 0 550 0 550 0 550 0 
XCR 0 0 0.0 0 0 10 0 300 0 BOO 0 800 0 800 0 
XS 0 0 A A 0 0 0 0 400 0 onn 0 500 0 CAA 0 V V JVV JVV 

CROSS-SECTION NUMBER 2 
***********t************* 

X 1 (I) = 0 523 FSTG( I) 599 00 X1l(I) 0 464 X1R(ll 0 360 

XE 584 0 587 0 591 0 595 0 599 0 601 0 603 0 605 0 

XC 24 0 55 0 66 0 68 0 68 0 68 0 68 0 68 0 

XCL 0 0 0 0 0 0 180 0 240 0 240 0 300 0 300 0 
XCR 0 0 0 0 0 0 100.0 100 0 250 0 500 0 500 0 
XS 0 0 0 0 0 0 370 0 580 0 680 0 500 0 500 0 

CROSS-SECTION NUMBER 3 
************************* 

X 1 ( I) 0.682 FSTG(I) 598.00 X1L(I) 0 565 X 1 R ( I I 0 519 

XE 583 5 587 0 591 0 595 0 599 0 601 0 603.0 605 0 

XC 8 0 57 0 BO 0 104 0 104 0 104 0 104 0 104 0 

XCL 0 0 0 0 0 0 440 0 1033.0 1230 0 1500 0 1500 0 
XCR 0 0 Q 0 0 0 Q Q 20 0 190 0 300 Q 300 0 
XS 0 0 0 0 0 0 0 0 200 0 450 0 500 0 500 0 

CROSS-SECTJDN NUMBER 4 
·················••****** 

X1(I) = 0 696 FSTG(I) 597 00 X1L(I) 0 579 X1R(J) 0 533 



XE 

XC 

XCL 
XCR 
XS 

583 0 

20 0 

0.0 
0 0 
0.0 

587.0 591 0 

59 0 78 0 

0 0 0.0 
0 0 0 0 
0 0 · 0 0 

595 0 599 0 601 0 

88 0 88 0 88 0 

450 0 1033 0 1180 0 
oo 300 2000 
0 0 800 0 1600 0 

603 0 605 0 

88 0 88 0 

1310 0 1310 0 
230 0 230 0 

1600 0 1600 0 



CROSS-SECTION NUMBER 5 
••••••••••••••••••••••••• 

X 1( I) = 0 919 FSTG(I) 599,00 X1L(I) = o. 787 X1R( I I 0 741 

XE 582.2 586 0 590 0 594 0 598 0 600 0 602 0 604 0 

XC 45 0 66 0 72 0 83 0 88 0 BB 0 88 0 BB 0 

XCL 0 0 0 0 0 0 570 0 900 0 1300 0 1500 0 1700 0 
XCR 0 0 0.0 0 0 0 0 53 0 101 0 281. 0 300.0 
XS 0 0 0.0 0 0 0 0 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBER 6 
••••••••••••••••••••••••• 

X 1( I) = 1 389 FSTG(I) 600 00 X1L(I) 1 461 X 1R( I I 1 468 

XE 581. B 586 0 590 0 594 0 598.0 600 0 602 0 604 0 

XC 20 0 74 0 81 0 81 0 81 0 81.0 81 0 81 0 

XCL o.o 0 0 94.0 465 0 470 0 494 0 560 0 600 0 
XCR 0.0 0 0 0 0 45 0 120 0 360.0 400 0 400 0 
XS 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBER 7 
***********t*t*********** 

X 1 ( I) 1 722 FSTG( I) 600 00 X1L(I) 1 .555 X 1R( I) 1 518 

XE 578 5 586 0 590 0 594 0 598 0 600 0 602 0 604 0 

XC 38.0 86 0 98 0 100 0 108 0 144 0 200 0 200 0 

XCL 0 0 0.0 0 0 0 0 0 0 0 0 325 0 325 0 
XCR 0 0 0 0 50 0 100 0 150 0 200 0 500 0 600 0 
XS 0 0 0 0 60 0 120 0 110 0 130 0 0 0 0 0 

CROSS-SECTION NUMBER 8 
••••••••••••••••••••••••• 

X 1 ( I) 2 040 FSTG( I) 0 00 X1L(I) 2 863 X 1R (I) 1 826 



0 0 000 

N 000 
0 N 000 

"' 0 0 " 

0 0 000 

0 000 
0 N 00 

"' 00> 

0 0 000 
<X) "' 000 

"' "'0 
"' <X) 

0 0 000 

"' 0 000 

"' <!>O 

"' <X) 

0 0 000 

" 0 000 

"' 0 0 

"' 
0 0 000 

0 "' 000 

"' "' "' 
0 0 000 

"' "' 000 
<X) <X) 

"' 

"' 0 000 
<X) "' 000 ... N 

"' 

_, °' 
w u u u V'I 
XX XXX 



CROSS-SECTION NUMBER 9 
*************~~•********* 

X 1 ( I) 2 051 FSTG(l) 600.00 X1L(I) = 1 874 X1R(!) 1 837 

XE 578 4 586 0 590 0 594 0 595 9 598 0 600 0 602 0 

XC 43 0 82 O· 105 0 118 0 115 0 115 0 115 0 115 0 

XCL 0.0 0 
I 

0 0 0 0 0 0 0 0 0 0 0 1000 0 
XCR 0 0 0 0 0 0 0 0 0 0 0 0 1000 0 1000 0 
XS 0 0 0 0 100 0 850.0 920 0 1100 0 400 0 0 0 

CROSS-SECTION NUMBER 10 
************************~ 

X 1 (I) = 2 062 FSTG( I) 0 00 X1L(l) 1 885 X 1 R( I) 1 848 

XE 578 5 586 0 590 0 594.0 596 0 598 0 600 0 602 0 

XC 25 0 85 0 95 0 100 0 110 0 116 0 121 0 12 1 0 

XCL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1000 0 
XCR 0 0 0 0 0.0 0 0 60 0 60 0 1000 0 1000 0 
XS 0 0 0 0 0 0 100 0 BOO 0 800 0 900 0 400 0 

CROSS-SECTION NUMBER 11 
************************* 

X 1 (I) 2 727 FSTG(J) 599.00 X 1 L( I) = 2 283 X1R(J) 2 359 

XE 578 0 584 0 588.0 592 0 594 0 596.0 598 0 600 0 

XC 8 0 50 0 72 0 BO 0 80 0 80 0 80 0 80 0 

XCL 0 0 0 0 0 0 105.0 210 0 240 0 400 0 600 0 
XCR 0 0 0 0 100 0 445 0 690 0 700 0 760 0 820 0 
XS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBER 12 
************************* 

X1(I) = 3 261 FSTG( I) 588 00 X1L(l) 2 775 X1R(J) 2 851 



XE 577 8 583 0 587 0 591. 0 593 0 595 0 597 0 599 0 

XC 44 0 65.0 88 0 95 0 95 0 95 0 95 0 95 0 

XCL 0 0 o.o 50.0 300 0 500 0 700 0 750 0 990 0 
XCR 0 0 0 0 40 0 160 0 180 0 190 0 190 0 190 0 
XS 0.0 0 0 50 0 0.0 0 0 0 0 0 0 0 0 

HS(1, B) lS GREATER THAN HS(1, 7) 
THIS ADVERSE SLOPE MAY CAUSE PROBLEMS LATER IN THE ROUTING COMPUTATIONS.PARTICULARLY IF THE BASE FLOW IS SM 

HS(1, 10) IS GREATER THAN HS(1, 9) 
THIS ADVERSE SLOPE MAY CAUSE PROBLEMS LATER IN THE ROUTING COMPUTATIONS.PARTICULARLY IF THE BASE FLOW IS SM 



MANNING N ROUGHNESS COEFFlCIENTS FOR THE GIVEN REACHES 
(MC(K.I),K•1,NCS) WHERE I "'REACH NUMBER 

··••****************************~•·~········~·••****~*** 

REACH 1 0.050 0 050 0 045 0 045 0.045 0 045 0 045 0 045 

REACH 1 0 095 0 095 0.095 0 095 0 095 0 095 0 095 0 095 

REACH 0 100 0 100 0 100 0 100 0 100 0 100 0 100 0 100 

REACH 2 0.050 0.050 0 045 0 045 0 045 0 045 0 045 0 045 

REACH 2 0 095 0 095 0 095 0 095 0.095 0 095 0.095 0 095 

REACH 2 0.095 0 095 0 095 0 095 0 095 0 095 0 095 0 095 

REACH 3 0.050 0 050 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 3 0 100 0 100 0 100 0 100 0 100 0 100 0 100 0 100 

REACH 3 0 100 0.100 0 100 0 100 0 100 0 100 0 100 0 100 

REACH 4 0 050 0.045 0 045 0 040 0 040 0 040 0 040 0 035 

REACH 4 0 100 0 100 0 100 0 100 0 100 0 090 0 070 0 050 

REACH 4 0 100 0 100 0 100 0 100 0 080 0 060 0 050 0.040 

REACH 5 .. 0 045 0 045 0 045 0 040 0.040 0 040 0 040 0.040 

REACH 5 0 150 0 150 0 150 0 150 0 120 0 100 0 100 0 080 



REACH 5 0 080 0 080 0 080 0 080 0 080 0 080 O 060 0 060 

REACH 6 0 045 0 045 0 045 0 040 0 040 0.040 0 040 0 040 

REACH 6 0.080 0.080 0 080 0 080 0 080 0 080 0 060 0 060 

REACH 6 0 080 0 080 0 080 0 080 0 080 0.080 0 080 0 060 

REACH 7 0 045 0 045 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 7 0.080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 7 0 080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 8 0 045 0.045 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 8 0 080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 8 0 080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 9 0 045 0 045 0 040 0 040 0 040 0 040 0 040 0 040 

REACH 9 0 090 0 090 0 090 0.090 0 080 0.070 0 070 0 070 

REACH 9 0 090 0 090 0 090 0 090 0 080 0.070 0 070 0.070 

REACH 10 0.045 0 042 0 040 0 040 0 040 0 040 0 040 0 040 

REACH 10 0 100 0 080 0 050 0 045 0 030 0 030 0 030 0.030 

REACH 10 0. 150 0 150 0 150 0 120 0 110 0 100 0 100 0 100 

REACH 11 , 0 035 0 035 0 035 0 035 0 035 0 035 0 035 0 030 



REACH 11 . 0 040 0 040 0.040 0 040 0 040 0 040 0 040 0 04 

REACH 11 0 050 0 050 0 050 0 050 0 050 0.050 0 050 0 05 



CROSS-SECTIONAL VARIABLES FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN AT C 

PARAMETER UNITS VARIABLE 
•••••••••••••••••••••••••••••••••••••••••• ••••••• •••••• 

MINIMUM COMPUTATIONAL DISTANCE USED MI DX (I) 
BETWEEN CROSS-SECTIONS 

CONTRACTION - EXPANSION COEFFICIENTS EC(!) 
BETWEEN CROSS-SECTIONS 

REACH NUMBER DX(!) EC (I) 
•••••••••••••• •••••••• • ••••••• 

0 600 0 000 

2 0 500 0 000 

3 0 500 0 000 

• 0 500 0 000 

5 0 250 0 000 

6 0 100 0 000 

7 0 150 0 000 

8 0 500 0 000 

9 0 500 0 000 

10 0 250 0 000 

11 0 250 0 000 



., 

20. 
14309. 
8698 
3030 

DOWNSTREAM FLOW PARAMETERS FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

PARAMETER UNITS VARIABLE VALUE 

•*••················•~············~······· *****T* ****** ********~***' 

MAX DISCHARGE AT DOWNSTREAM EXTREMITY CFS 

MAX LATERAL OUTFLOW PROOUCING LOSSES CFS/FT 

INITIAL SIZE OF TIME STEP HR 

INITIAL WATER SURFACE ELEVATION DOWNSTREAM FT 

SLOPE OF CHANNEL DOWNSTREAM OF DAM FT/MI 

THETA WEIGHTING FACTOR 

CONVERGENCE CRITERION FOR STAGE 

TIME AT WHICH DAM STARTS TO FAIL 

INDICATOR FOR CONSTANT TIMF. STEP 

LATERAL INFLOW REACH NUMBER 

LOX(!) 

4 

(QL(L, 1),L=1,ITEH) 
20 24 40 137 

19001 22600 23340. 21396 
7183 6158 5401 4822 

839 3413 
18340 15038 

4326 3874 

FT 

HR 

7815 
11398 
3427 

QMAXD 

QLL 

DTHM 

YDN 

SOM 

THETA 

EPSY 

TFI 

KTIMST 

0 

0 

2 

0 

0 

0 

0 0 

000 

0000 

00 

00 

60 

000 

00 

0 



•••••••••••••••••••••••••••••••• 
·················~·············· ••• 
••• 
••• 

SUMMARY OF OUTPUT DATA 
• •• 
••• 
• •• 

•••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••• 
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577 801 
0 0 

I 
0 3 

I 
0 7 1 0 1 3 1 6 

MILES 

I 
2 0 2 3 2 6 2 9 

~ 577 8 
3 3 

3 3 



CROSS-SECTION MILE BOTTOM REACH NO REACH SLOPE MESAGE 

" 
NO ELEVATION LENGTH 

FEET MILES FT /MI 

1 a ooo 585 00 
2 0.523 584 00 1 a 523 1.91 
3 0 682 583.50 2 a 159 3. 14 
4 a 696 583 00 3 0 014 35 7 1 
5 0 919 582.20 4 0.223 3 59 
6 1. 389 581 80 5 0 470 0 85 
7 1. 722 578 50 6 0 333 9 91 
8 2.040 578 50 7 0 318 0 00 
9 2.051 578 40 8 0 011 9 09 

10 2 062 578 50 9 0 011 -9 09 
11 2 727 578 00 10 0 665 0 75 
12 3 261 577 80 11 0 534 0.37 

TOTAL NUMBER OF CROSS SECTIONS (ORIGINAL+INTERPOLATED) (N) 17 MAXIMUM ALLOWABLE ?00 

STARTING ELEVATIONS OF LEFT FLOODPLAIN 
592. 591 591. 591 590 586 586 586 
600 599 600 600 600 589 588 584 
583 

STARTING ELEVATIONS OF RIGHT FLOODPLAIN 
592 591 595 595. 594 590 586 586 
586, 586 594 598. 594 585 584 584 
583 



INITIAL CONDITIONS 

I K X(I) YO( I) QDI (I) FRD SOM 

17 7 3,261 583 54 320 00 0.09 0 375 
17 0 3 261 583 54 320 00 
16 1 2 994 583.66 320 00 0 12 
16 2 2 994 583 67 320 00 0 12 
15 1 2 727 583 94 320 00 0 19 
15 2 2 727 583 95 320 00 0 18 
15 3 2 727 583 95 320 00 0 18 
14 1 2 395 584 47 320 00 0 13 
14 2 2 395 584 45 320 00 0 1 1 
14 3 2 395 584 45 320 00 0 12 
13 1 2 062 584 75 320 00 0 09 
13 2 2 062 584 75 320 00 0 09 
13 3 2 062 584 75 320 00 0 09 
12 1 2 051 584 76 320 00 0 07 
12 2 2.051 584 76 320 00 0 07 
11 1 2 040 584 76 320 00 0 09 
11 2 2 040 584 76 320 00 0 09 
10 1 1 881 584 87 320 00 0 08 
10 2 1. 881 584 87 320 00 0 08 

9 1 1 722 584 95 320 00 0 07 
9 2 1. 722 584 95 320 00 0 07 
8 1 1 611 585 11 320 00 0 07 
8 2 6 11 585 01 320 00 0 10 
8 3 611 585 01 320 00 0 10 
8 4 611 585.01 320 00 o. 10 
7 1 1 500 585.43 320 00 0 09 
7 2 1 .500 585 17 320 00 0 14 
7 3 1 500 585. 16 320 00 0 15 
7 4 1.500 585 16 320 00 0 15 
6 1 1 389 585 78 320 00 0 13 
6 2 1 389 585 55 320 00 0 20 
6 3 1 389 585 54 320 00 0 22 
6 4 1 389 585 54 320 00 0 22 
5 1 0 919 586. 7 1 320 00 0 13 
5 2 0.919 586 71 320 00 0 11 
5 3 0 919 586.71 320 00 0 1 1 
4 1 0 696 587 15 300 00 0 19 
4 2 0 696 587. 15 300 00 0 19 
3 1 0 682 587.27 300 00 0 20 
3 2 0 682 587.20 300 00 0 27 
3 3 0.682 587.20 300 00 0 29 
3 4 0 682 587.20 300.00 0 29 
2 1 0 523 588 17 300 00 0 18 
2 2 0 523 588. 18 300 00 0 16 
1 1 0 000 589 52 300 00 0 18 
1 2 0 000 589 54 300 00 0 14 

3 0 000 589 54 300 00 0 13 
X( I) YD(!) YNORM(I) 

1 0 00 589 54 589 54 
2 0 52 588 18 588 18 
3 0 68 587 20 587 20 
4 0 70 587. 15 587 15 
5 0 92 586 71 586 71 



,, 
I I 

6 1 39 585 54 
7 1 so 585 16 
8 1 61 585 01 
9 1 72 584 95 

10 1 88 584.87 
11 2 04 584 76 
12 2.05 584 76 
13 2 06 584 75 
14 2 39 584 45 
15 2 73 583 95 
16 2 99 583 67 
17 3.26 583 54 

(QDl(I).1•1.N) 
************•*** 

300 00 
320 00 
320 00 

(YD(!), 1•1,N) 
****"******** .. * 

589 54 
584 95 
583 54 

300 00 
320 00 

588 18 
584 87 

I 

585 54 
585 16 
585 01 
584 95 
584 87 
584 76 
584 76 
584 75 
584 45 
583 95 
583 67 
583 54 

300.00 
320 00 

587 20 
584 76 

300 00 
320 00 

587 15 
584 76 

320 00 
320 00 

586 71 
584 75 

320 00 
320 00 

585 54 
584 45 

320 00 
320 00 

585 16 
583 95 

320 00 
320 00 

585 01 
583 67 



TIME PARAMETERS OF OUTFLOW HYOROGRAPH IMMEOIATELY DOWNSTREAM OF OAM 

PARAMETER UNITS VARIABLE VALUE 
••••••••••••••••••••••••••••••••••••••••••• ••••••• •••••• ••••••••••• 

TIME TO FAILURE HR TFH 24 000 

TIME TO START OF RISING LIMB OF HYDRDGRAPH HR TFO 0 000 

TIME TO PEAK HR TP 24 000 

TIME STEP SIZE HR DTHI 000 

··········································································•1••····················¥···· t••···················· 
TT = 0 0000 0TH = 0000 !TERR 0 
QU( 1) = 300 00 YU( 1 ) = 589 54 QU(N) = 320 00 YU(N) = 583 54 FRDM=O 00 IFR= 0 FRM=7 00 !FM= 0 

······································································································•t••t+••••t+ • tt••····••t 
TT = 0 0000 DTH = 0000 !TERR 0 
QU( 1) = 300 00 YU(1) 589 54 WU(N) = 320 00 YU(N) 588 o4 Fl-!LJM"'O 13 lFR= FRM= 

X( I) y QQ QQC QQL QQR B BL BR GT WAVEHT A AL AR 

0 00 589 54 0 30 300 0 0 0 0 0 70 1 0 0 0 0 70 1 0 0 221 0 0 0 0 0 
0 52 588 18 0 30 300 0 0 0 0 0 58 2 0 0 0 0 58 2 0 0 185 0 0 0 0 0 
0 68 587 20 0 30 300 0 0 0 0 0 58 2 0 0 0 0 58 2 0 0 125 5 0 0 0 0 
0 70 587 15 0 30 300 0 0 0 0 0 59 7 0 0 0 0 59 7 0 0 166 7 0 0 0 0 
0 92 586 71 0 32 320 0 0 0 0 0 67 1 0 0 0 0 67 0 0 258 0 0 0 0 
1 39 585 54 0 32 320 0 0 0 0 0 68 1 0 0 0 0 GB 1 0 0 16•1 5 0 0 0 0 

50 585 16 0 32 320 0 0 0 0 0 69 8 0 0 0 0 69 8 0 0 213 6 0 0 0 0 
61 585 01 0 32 320 0 0 0 0 0 74 3 0 0 0 0 74 3 0 0 287 4 0 0 0 0 
72 584 95 0 32 320 0 0 0 0 0 79 3 0 0 0 0 79 3 0 0 378 0 0 0 0 0 
88 584 87 0 32 320 0 0 0 0 0 77 3 0 0 0 0 77 3 0 0 346 5 0 0 0 0 

2 04 584 76 0 32 320 0 0 0 0 0 75 1 0 0 0 0 75 0 0 313 4 0 0 (\ 0 
2.05 584 76 0.32 320 0 0 0 0.0 75 6 0 0 0 0 75 6 0 0 377 3 0 0 0 0 
2 06 584 75 0 32 320 0 0 0 0 0 75 0 0 0 0 0 75 0 0 0 312 5 0 0 0 0 
2 39 584 45 0 32 320 0 0 0 0 0 63 4 0 0 0 0 63 4 0 0 247 8 0 0 0 0 
2 73 583 95 0 32 320 0 0 0 0 0 49 6 0 0 0 0 49 6 0 0 171 5 0 0 0 0 
2 99 583 67 0.32 320 0 0 0 0 0 58 4 0 2 9 63 4 0 0 243 4 0 0 2 
3 26 583 54 0.32 319.6 0 2 0 2 68 1 6.7 5 4 86 9 0 0 319 2 8 4 

··························································································································~··· TT = 0 0000 0TH = 0000 ITERR 2 
OU( 1) = 300 00 YU( 1) = 589 56 QU(N) = 335 83 YU(N) = 583 30 FROM=O 00 !FR= 3 FRM=7 00 IFM= 0 

······································································································~····················•1t TT = 0 0000 0TH = 0000 ITERR 2 
OU ( 1) = 300 00 YU( 1) 589 56 QU(N) = 335 83 YU(N) 583 30 FRDM=O 13 I FR"' FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR ,, 
0.00 589 56 0 30 300 0 0 0 0 0 70 1 0 0 0 0 70 1 0 0 222 1 0 0 0 0 
0 52 588 18 0 30 299 3 0 0 0 0 58 2 0 0 0 0 58 2 0 0 185 1 0 0 0 0 
0 68 587 22 0 30 299 1 0 0 0 0 58 3 0 0 0 0 58 3 0 0 126 3 0 0 0 0 



" I : i I 

-olo 
I 

0 70 587 14 0.30 299 1 0 0 0 0 59 7 0 0 0 0 59 7 166 6 0 0 0 0 
0 92 586.71 0 32 319 2 0 0 0 0 67 1 0 0 0 0 67 1 -o 0 258' 0 0 0 0 0 

'" 
1. 39 585 54 0 32 319 0 0 0 0 0 68 1 0 0 0 0 68 0 0 164 9 0 0 0 0 .. 1. 50 585 17 o. 32 318 9 0 0 o.o 69 9 0 0 0 0 69 9 0 0 214 3 0 0 0 0 
1 . 61 585 02 0 32 318 7 0 0 0 0 74 4 0 0 0 0 74 4 0 0 288 3 0 0 0 0 
1 72 584 96 0 32 318 4 0 0 0 0 79 3 0 0 0 0 79 3 0 0 379 0 0 0 0 0 
1 88 584 88 0 32 318 0 0 0 0 0 77 4 0 0 0 0 77 4 0 0 30 7 0 0 0 0 
2.04 584 78 0.32 317 5 0 0 0 0 75 2 0 0 0 0 75 2 0 0 314 7 0 0 0 0 
2 OS 584 78 0.32 317 5 0 0 0 0 75.7 0 0 0 0 75 7 0 0 378 6 0 0 0 0 
2 06 584 77 0.32 317.4 0.0 0.0 75. 1 0 0 0 0 75 1 0 0 313 8 0 0 0 0 
2.39 584,48 0 32 316 3 0 0 0.0 63 5 0.0 0 0 63 5 0 0 249 2 0 0 0 0 
2 73 583.79 0 32 318 9 0 0 0 0 48 5 0 0 0 0 48 5 -o 2 163 8 0 0 0 0 
2 99 583 46 0 33 325 4 0 0 0 0 57 3 0 0 0 0 57 3 -0 2 23 1 5 0 0 0.0 
3.26 583 30 0 34 335 7 0 i 0 0 66.7 3 7 3 0 '' 2 -0 2 OVJ 0 V b 0 4 

·······•·*·······························································•t••t•t••·••t••·····••t•t••••t••••ft•••t• t•tt+ttt••·· 
TT = 0 0000 DTH = 0000 I TERR 
QU( 1) = 300 00 YU( 1) = 589.55 QU(N) = 344 42 YU(N) = 583 01 FRDM=O DO !FR= 3 FRM=7 00 IFM= 0 

···············································~·······································~i··············•t••···· ···••; ttttt••·· TT = 0 0000 DTH = 0000 !TERR 1 
QU ( 1) = 300 00 YU( 1) 589 55 QU(N) = 344 42 YU(N) = 583 01 FRDM=O 13 IFR= FRM= 

X(I) y QQ QQC OQL QQR B OL BR BT WAVEHT A AL AR 

0 00 589 55 0 30 300 0 0 0 0 0 70 1 0 0 0 0 70 1 -0 0 22 1 6 0 0 0 0 
0.52 588 18 0 30 300 6 0 0 0.0 58 2 0 0 0 0 58 2 0 0 185 4 0 0 0 0 
0.68 587 21 0 30 300 8 0 0 0 0 58 2 0 0 0 0 58 2 -0 0 126 0 0 0 0 0 
0 70 587 15 0 30 300 8 0 0 0 0 59 7 0 0 0 0 59 7 0 0 166 9 0 0 0 0 
0.92 586 71 0 32 320 6 0 0 0 0 67 1 0 0 0 0 67 1 0 0 258 2 0 0 0 0 
1 39 585.52 0 32 321 2 0 0 0 0 67 9 0 0 0 0 67 9 -o 0 163 7 0 0 0 0 
1.50 585 14 0 32 321 8 0 0 0 0 69 5 0 0 0 0 69 5 -o 0 211 9 0 0 0 0 
1. 61 584,98 0 32 322.7 0 0 0 0 74 0 0 0 0 0 74 0 -0 0 285 1 0 0 0 0 
1. 72 584 91 0 32 323 8 0 0 0 0 79 0 0 0 0 0 79 0 -0 375 3 0 0 0 0 
1. 88 584 83 0,33 325,6 0.0 0 0 77. 1 0 0 0 0 77 1 -0 343 5 0 0 0 0 
2 04 584 71 0 33 '327. 7 0 0 0 0 74 7 0 0 0 0 74 7 -o 309 9 0 0 0 0 
2 05 584 71 0 33 327 8 0 0 0 0 75 4 0 0 0 0 75 4 -0 373 8 0 0 0 0 
2 06 584 70 0 33 328 0 0 0 0 0 74 6 0 0 0 0 74 6 -o 308 9 0 0 0 0 
2 39 584.37 0 33 333 5 0 0 0 0 62 7 0 0 0 0 62 7 -0 242 2 0 0 0 0 
2 73 5B3 64 0 34 337 5 0 0 0 0 47 5 0 0 0 0 47 5 -o 156 7 0 0 0 0 
2.99 583 21 0,34 340. 1 0 0 0 0 55 9 0 0 0 0 55 9 -o 217 5 0 0 0 0 
3. 26 583,01 0 34 344 4 0 0 0.0 65 0 0 1 0 1 65 3 -0 2 283 9 0 0 0 0 

*****************•***•********•********************************************+t+*****+tT****T*i tTttT+1++1t+ITit++lt+t • Tltttt+ttt 

TT = 0000 0TH = 0000 !TERR 
"'' '' ~ \ = 333 00 VI t { 1 ) a 589 71 QU(N) 347 86 YU(N) = 582 69 FDnM:::Q QQ rrR= 3 FRM=7 00 1n,: 0 ....,u, 'J '~' 'J 

**********************************************************************************++•t+Tt+++t+t++*+ttl+tt+tt • tttttttt•+ • ttti It 

TT = 1 0000 0TH = 0000 !TERR 
QU( 1) = 333 00 vu ( 1) 589 71 QU(N) = 347 86 YU(N) 582 69 FRDM=O 14 IFR: FRM= 

X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 589 71 0,33 333 0 0 0 0 0 70 4 0 0 0 0 70 4 0 233 0 0 0 0 0 
0 52 588,28 0 32 321 5 0 0 0 0 58 5 0 0 0 0 58 5 0 191 4 0 0 0 0 
0 68 587 30 0 32 319 1 O 0 0 0 58 8 0 0 0 O 58 8 0 13 1 4 0 0 0 0 
0. 70 587 23 0.32 319 0 0 0 0 0 60 1 0 0 0 0 60 1 0 17 2 0 0 0 0 0 
0.92 586 78 0 34 336 5 0 0 0 0 67 2 0 0 0 0 67 2 0 1 262 8 0 0 0 0 
1. 39 585 54 0 33 332 9 0.0 0 0 68 1 0 0 0 0 68 1 -0 0 164 6 0 0 0 0 
1. so 585 12 0 33 332 5 0 0 0 0 69 4 0 0 0 0 69 4 -o 210 8 0 0 0 0 
1. 61 584 95 0 33 332 3 0 0 0 0 73 8 0 0 0 0 73 8 -o 283 0 0 0 0 0 
1 72 584 88 0 33 332 2 0 0 0 0 78 8 0 0 0 0 78 8 -o 372 7 0 0 0 0 
1.88 584 79 0 33 332 1 0 0 0 0 16 8 0 0 0 0 76 8 -0 340 5 0 0 0 0 
2.04 584.67 0.33 332 0 0 0 0 0 74 4 0 0 0 0 74 4 -0 306 5 0 0 0 0 



2 ,05 584 67 0 33 332 0 0 0 0 0 75 2 0 0 0 0 75 2 -0 370 3 0 0 0 0 
2 06 584 66 0 33 332 0 0 0 0 0 74 2 0 0 0 0 74 2 -0 305 4 0 0 0 0 
2 39 584 31 0 33 331 2 0 0 0 0 62 3 0 0 0 0 62 3 -0 2 238 6 0 0 0 0 
2 73 583 46 0 33 333.6 0 0 0 0 46 2 0 0 0 0 46 2 -0 3 148 0 0 0 0 0 
2 99 582 95 0 34 339 4 0 0 0 0 54 4 0 0 0 0 54.4 -0 4 203 0 0 0 0 0 
3 26 582 69 0 35 347 9 0 0 0 0 63 8 0 0 0 0 63 8 -0 5 263 6 0 0 0 0 

···················································································•++••····················••tti+*++++••·••++ TT = 2 0000 • TH = 0000 ITERR 
Al I( 4 \ = 365.00 YU( 1 ) z 589.90 f'll 1 ( J.I \ = 355 35 Vl I ( U \ = 582 45 FRDM=O 00 IFRc: 3 FRM=7 00 IFM= 0 ,.,,..,, '' ... v, '"' IU\n/ 

·········································································································•++ttttt+tt++tttttt~+ 
TT = 2 0000 • TH = 0000 ITERR 1 
QU(1) = 365.00 YU ( 1 ) 589 90 QU(N) = 355 35 YU(N) 582 45 FRDM=O 14 !FR= FRM= 

X ( I ) y QQ QQC QQL QQR B BL BR BT WAVE HT A AL AR 

0 00 589 90 0 37 365 0 0 0 0.0 70 8 0 0 0 0 70 8 0 3 246 6 0 0 0 0 
0 52 588 47 0 36 357 0 0 0 0.0 59 0 0 0 0 0 59 0 0 3 202 4 0 0 0 0 
0 68 587 50 0 35 354 2 0,0 0 0 59 9 0 0 0 0 59 9 0 3 142 9 0 0 0 0 
0 70 587 44 0 35 353 9 0 0 0 0 61 1 0 0 0 0 61 1 0 3 184 2 0 0 0 0 
0 92 586 96 0 37 372 8 0 0 0 0 67 4 0 0 0 0 67 4 0 3 275 3 0 0 0 0 
1 39 585 66 0 36 363 1 0 0 0 0 69 7 0 0 0 0 69 7 0 1 173 2 0 0 0 0 
1 50 585 22 0 36 361 2 0 0 0 0 70 3 0 0 0 0 70 3 0 0 217 7 0 0 0 0 
1 61 585 03 0 36 359 6 0 0 0 0 74,4 0 0 0 0 74 4 0 0 289 1 0 0 0 0 
1, 72 584 95 0.36 358 0 0 0 0 0 79 3 0 0 0 0 79 3 -o 0 378 6 0 0 0 0 
1 88 584 85 0 36 356 0 0 0 0 0 77 2 0 0 0 0 77 2 -0 0 345 5 0 0 0 0 
2 04 584 72 0. 35 354,3 0 ,o 0 0 74.8 0 0 0 0 74 8 -0 1 310 3 0 0 0 0 
2 05 584 72 0 35 354 2 0 0 0 0 75 4 0 0 0 0 75 4 -0 374 2 0 0 0 0 
2 06 584 71 0 35 354 1 0 0 0 0 74,6 0 0 0 0 74 6 -0 309 2 0 0 0 0 
2 39 584 32 0. 35 352 9 0 0 0 0 62 3 0 0 0 0 62 3 -o ? 239 1 0 0 0 0 
2 73 583 39 0.35 352 4 0 0 0 0 45.8 0 0 0 0 45 8 -0 3 145 0 0 0 0 0 
2 99 582 77 0 35 352 6 0 0 0 0 53 4 0 0 0 0 53 4 -0 6 193 2 0 0 0 0 
3 26 582.45 0.36 355 3 0 0 0 0 62 8 0 0 0 0 62 8 -o 7 248 0 0 0 0 0 

++++++++++t++••····················································••+•+********T*++t •• •+•T•+••Tt*TtttiittTtiYtiil*TYTtitttt • t 

TT = 3.0000 • TH = 0000 ITERR 1 
QU( 1) = 396 00 YU( 1 ) = 590 OB QU(N) = 378.31 YU(N) = 582 32 FRDM=O 00 IFR= 3 FRM=7 00 !FM= 0 

***************************************************************************itt••+t • tt•tti+*itttit • t • t+itttit++tttti+i+ittttl •• 
TT = 3 0000 • TH = 0000 ITERR 
QU(1) = 396 00 YU( 1 ) 590 08 QU(N) = 378.31 YU(N) 582 32 FROM=O 14 IFR= FRM= 

X ( I ) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 590 08 0 40 396,0 0 0 0 0 71 2 0 0 0 0 71 2 0 5 259 0 0 0 0 0 
0 52 588 65 0 39 386 7 0.0 0 0 59 5 0 0 0 0 59 5 0 5 212 8 0 0 0 0 
0 68 587 73 0 38 383 8 0 0 0 0 61 2 0 0 0 0 61 2 0 5 157 0 0 0 0 
0 70 587 68 0 38 383 5 0 0 0 0 62 2 0 0 0 0 62 2 0 5 198 9 0 0 0 0 
0 92 587. 20 0 42 415 8 0 0 0 0 67 8 0.0 0 0 67 8 0 5 291 5 0 0 0 0 
1 39 585 87 0 40 404 5 0 0 0 0 72 4 0 0 0 0 72 4 0 3 188 1 0 0 0 0 
1 50 585.42 0 40 401 8 0 0 0 0 72 3 0 0 0 0 72 3 0 2 231 9 0 0 0 0 
1 61 585.22 0.40 399 0 0 0 0 0 75 9 0 0 0 0 75 9 0 2 303 3 0 0 0 0 
1 72 585 14 0.40 396 2 0 0 0 0 BO 5 0 0 0 0 80 5 0 2 393 0 0 0 0 0 
1 88 585 03 0.39 392 2 0 0 0 0 78 5 0 0 0 0 78 5 0 358 9 0 0 0 0 
2 04 584 88 0.39 388 3 0 0 0 0 76 0 0 0 0 76 0 322 5 0 0 0 0 
2 05 584 88 0 39 388 0 0 0 0 0 76 3 0 0 0 0 76 3 0 386 4 0 0 0 0 
2.06 584 87 0 39 387 8 0 0 0 0 75 9 0 0 0 0 75 9 0 321 2 0 0 0 0 
2 39 584 45 0 38 380 2 0 0 0 0 63 4 0 0 0 0 63 4 -o 0 247 7 0 0 0 0 
2.73 583.43 0.38 376 3 0 0 0 0 46 0 0 0 0 0 46 0 -0 3 146 9 0 0 0 0 
2 99 582 71 0 38 376,5 0 0 0 0 53 1 0 0 0 0 53 1 -0 6 190 2 0 0 0 0 
3 26 582 32 0 38 378 3 0.0 0 0 62 2 0,0 0 0 62 2 -0 9 239 8 0 0 0 0 

······················································••********************••··············••t••····················••+t+itit 
TT = 4 0000 • TH = 1 0000 !TERR = 2 



I I I I 
' 

I 

vu(N) ' Q~( 1) 427 00 YU ( 1 ) 590' 2G ()U(N) 423 2,3 582 34 FRDM=O 00 IFR-"' 3 FRM='l 00 TFM= 0 

(\ • 
*******••·•~•••••*+•••~••***********~~******************;*******•******+*****•••ttttt•t•t••l+t•••ttt•tttt •• I t • lt•tttt;t•ttttt• 
TT = 4 0000 0TH = 0000 !TERR 2 
OU( 1) = 427 00 YU( 1 ) 590.26 QU(N) = 423 23 YU(N) 5B2 34 FROM=O 14 IFRi::: FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0,00 590 26 0 43 427 0 0 0 0 0 71 5 0 0 0 0 71 5 0 7 272 0 0 0 0 0 
0 52 58B 90 0 42 415 0 0 0 0 0 60 2 0 0 0 0 60 ? 0. 7 228 2 0 0 0 0 
0 6B 588. 18 0,41 408 5 0 0 0 0 63 8 0 0 0 0 63 8 0 185 0 0 0 0 0 
0 70 588 14 0 41 407 8 0 0 0 0 64 4 0 0 0 0 64 4 0 228 4 0 0 0 0 
0 92 587 67 0 52 519.9 0.0 0 0 68 5 0 0 0 0 68 5 1 0 323 0 o.o 0 0 
1 39 586 27 0 49 491.5 0.3 0 0 74 5 6 4 0 0 80 9 o 7 217 7 0 9 0 0 

50 585 82 0 49 485 4 0 0 0 0 76 3 0 0 0 0 76 3 0 6 261 9 0 0 0 0 
1 . 61 585 61 0 48 479 1 0 0 0.0 78 9 0 0 0 0 78 9 0 6 333 ? 0 0 0 0 
1 72 585.51 0 47 472.7 0 0 0 0 82 ,9 0 0 0 0 8?. 9 0 5 •l23 7 0 0 0 0 
1 88 585 38 0 46 463 9 0 0 0 0 81 1 0 0 0 0 81 1 0 5 387 5 0 0 0 0 
2 04 585 22 0 46 455 8 0 0 0 0 78 8 0 0 0 0 78 8 0 4 348 9 0 0 0 0 
2 05 585.22 0 46 455 2 0 0 0 0 78 0 0 0 0 0 78 0 0 4 412 7 0 0 0 0 
2 06 585 20 o. 45 454 7 0 0 0 0 78 6 0 0 0 0 78 6 0 4 347 4 0 0 0 0 
2.39 584 75 0 44 441 3 0 0 0 0 65 6 0 0 0 0 G5 6 0 3 266 8 0 0 0 0 
2.73 583.65 0 43 432 o 0.0 0 0 47 6 0 0 0 0 47 6 -o 1 157 I 0 0 0 0 
2 99 582 82 0 43 426 7 0 0 0 0 53 7 0 0 0 0 53 7 -o 5 195 9 0 0 0 0 
3.26 582 34 0 42 423 2 0 0 0 0 62 3 0 0 0 0 62 3 -0 8 24 1 2 0 0 0 0 

*********************************************************•t••·••t••·•~t••••ttttt•t•••tttt • tt•tttttttttttttttlttttttttttl •t+t• t 

TT = 5.0000 0TH = 0000 ITERR 3 
OU( 1 ) = 459.00 YU( 1) = 590 80 QU(N) = 597 39 YU(N) = 583 02 FRDM=O 00 !FR= 15 FRM=7 00 IFM= 0 

**********************~•···••++++++•++++++t+tt~+ • +t+t+•t+t+•++tttttt+ • 1 • t •• 1 • ~1 • +•1~1++1t •• +~t~+t+1J • tttttt+l • tti~t+ttil; tti1 t 

TT = 5 0000 0TH = 0000 !TERR 3 
QU( 1) = 459 00 YU(1) 590 BO QU(N) = 597 39 YU(N) 583 02 FRDM=O 13 IFR= FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 590 80 0 46 459 0 0 0 0 0 72 6 0 0 0 0 72 6 1 2 310 9 0 0 0 0 
0 52 590 13 0 39 393 8 O 0 0 0 63 6 0 0 0 0 63 6 1 9 303 8 0 0 0 0 
0 68 589.97 o.36 359 4 0 0 0 0 74 1 0 0 0 0 74 1 2 7 308 3 0 0 0 0 
0. 70 589.96 0 36 355 7 0.0 0 0 73 0 0 0 0 73 1 2 8 353 6 0 0 0 0 
0 92 589 44 1 07 1065 5 O 0 0 0 71 2 0 0 0 0 71 2 2 7 446 6 0 0 0 0 
1 39 587 71 0.93 897 2 34,4 0 0 77 0 40 2 0 0 117 2 2 2 326 5 34 3 0 0 
1. so 587 25 0 90 889 2 8 1 3 0 80 7 19 6 5 2 1 11 8 2 1 374 9 12 3 3 3 
1 61 586 99 0 87 866 3 1 6 2 3 84 5 7 7 8 2 110 4 2 0 446 9 3 8 4 

1. 72 586.85 0 84 840.0 0.0 0 7 88 5 0 0 10 6 1 11 8 9 538 7 0 0 4 5 
1 88 586 66 0 80 BOO 6 0 0 0 2 87 3 0 0 4 1 96 3 8 495 G 0 0 4 
2 04 586.43 0 77 765. 1 0 0 0 0 86 1 0 0 0 0 86 1 6 449 2 0 0 0 0 
2 05 586.43 0 76 762 8 0 0 0.0 84 4 0 0 0 0 95 1 I 6 510 4 0 0 0 0 
2.06 586 40 o. 76 760 4 0 0 0 0 86 0 0.0 0 0 86 0 1. 6 446 9 0 0 0 0 
2 39 585 82 0 70 696.7 0 0 0 5 70 8 0 0 10 3 81 1 1 3 340 5 0 0 4 3 
2.73 584 58 0 65 649 4 0 0 1 7 53 2 0 0 14 4 67 6 0 9 203 8 0 0 4 2 
2.99 583 60 0 62 623 7 0.0 0 0 58 0 6 1 8 61 2 0 2 239 8 0 0 0 
3 26 583.02 a 60 597 4 0 0 0 0 65 0 3 0 2 65 8 -o 2 284 7 0 0 0 0 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 s 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT= 5 000 OTH= 0 500 I TERR;: 9 

··••+ •• ++ •••••••• • •••• .+•+• ••• •+ ••••• ~ •••• + •• ·····••••+ •••••••••• t ••••••••• l ••••• + • +tl •• tt+++ •• tti •• +ti t1tttt tttt tttlti • +f••; t 

n = S.5000 om = 0.5000 !TERR 3 
QU(1) = 474 50 YU( 1) = 591 73 QU(N) = 797 79 YU(N) = 583 64 FRDM=O 00 IFR= 15 FRM=7 00 IFM"' 0 



·······················································4··························•t•-+t••·••t••··••t•••i ······•it-++t • tt+t• +••· 
TT = 5 5000 0TH = 0. 5000 !TERR 3 
QU( 1) = 474.50 YU(1) 591 73 QU(N) = 797 79 YU(N) 583 64 FRDM==O 10 I FR== FRM== 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHr A AL Ai, 

0 00 591 73 0 47 474 5 0 0 0 0 74 5 0 0 0 0 74 5 2 2 379 2 0 0 0 0 
0 52 591 52 0 29 286 6 0 3 0 1 66 3 23 2 12 9 150 0 3 3 394 6 6 0 3 3 
0.68 591 50 0 21 213 9 0 4 0 0 83 0 55 0 0 0 138 0 4 3 428 5 13 7 0 0 
0 70 591 50 0 21 207 4 0 3 0 0 79 3 56 3 0 0 135 5 4 4 "71 3 1-1 1 0 0 
0 92 590 91 1 7 1 1703 6 7 1 0 0 74 5 130 1 0 0 204 6 4 2 553 8 59 4 0 0 
1 39 588 93 1 42 1285 0 137 4 0 0 79, 1 68,8 0 0 147 9 3 4 ·121 6 100 7 0 0 
1 50 588 47 37 1298 8 50 1 18 3 83 4 38 " 10 3 144 8 3 3 475 2 47 9 12 8 
1.61 588 19 31 1276 4 14 3 20 9 87 6 17 1 18 2 144 8 3 2 550 2 18 7 19 9 
1. 72 588.02 25 1245 8 0 0 8 2 92 0 0 0 25 2 147 5 3 0 644 4 0 0 25 4 
1 88 587.78 18 1172 3 0 0 3 1 90 4 0 0 11 1 114 9 2 9 595 6 0 0 9 9 
2 04 587.51 12 1116 3 0 0 0 0 88 8 0 0 0 0 88 8 2 7 5,13 6 0 0 0 0 
2.05 587.50 11 1112 1 0 0 0 0 90 6 0 0 0 0 128 3 2 7 604 8 0 0 0 0 
2 06 587.48 11 1107 9 0 0 0 .0 88 7 0 0 0 0 88 7 2 7 540 7 0 0 0 0 
2 39 586 81 00 997 8 0 0 4 G 74 7 0 0 22 6 97 3 2 3 412 0 0 20 4 
2.73 585.41 0 91 888 6 0 0 19 2 57 7 0 0 35 2 93 0 7 2.J9 9 0 0 24 8 
2 99 584 33 0 85 843 5 2 2 7 62 2 5 2 14 6 87 1 1 0 283 6 2 2 G 

3 26 583 64 0 80 796 2 0 0 6 68 7 8 0 6 4 91 2 0 5 326 3 2 6 2 

·································································•·t••···········••+••·······••tt++ttttt+ •• ti+t••····••t+t+•tt 
TT = 6 5000 DTH = 0000 !TERR 3 
QU( 1) = 505 50 YU( 1 ) = 594 06 QU(N) = 1653 94 YU(N) = 585 92 FRDM==O 00 I FR== 15 FRM=-7 00 I rM== 0 

•••••••••••••• • • • • • •+-• • -••• ,j,.-•• -•• -• -+--• -+- • •+.1' •• 1'••-+- ••• -+-•+ •• .+-+.-+..+- •• ,+. • .+-.+-..+.+.+- • ..+-..+- •• +..+ ••• +. • -+•l4t+.+.l +-•l +-+< !.+~~-++ ! •~ 1, ,+<At ,l, 1,1,,.+t,, 1, ,11, 

I I = 6 5000 DTH = 0000 iTERR 3 
OU( 1) = 505 50 YU ( 1 ) 594 06 QU(N) = 1653 94 YU(N) 585 92 FROM=O 06 IFR= FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0.00 594 06 0 51 484 20 7 0 7 75 0 169 9 5 250 1 4 5 554 0 175 0 5 3 
0 52 594 07 -0 17 -154 9 -11 1 -4 9 67 5 138 76 7 566 0 5 9 565 3 211 8 117 6 
0.68 594 08 -0 43 -381 5 -46 2 0 0 98 5 338 5 0 0 437 0 6 g 662 3 520 8 0 0 
0.70 594 08 -o 45 -404 0 -44 4 0 0 85 7 346 3 0 0 432 0 6 9 884 0 533 1 0 0 
0 92 593 61 3 64 3330 2 314 5 0 0 81 9 515 0 0 597 1 6 9 7G5 931 1 0 0 
1 39 591 73 2 83 2173.3 642 3 17 7 81 0 254 19 4 354 5 6 2 647 2 488 4 16 8 
1 50 591 42 2 75 2308 3 326 2 120 2 86 9 150 8 33 3 298 G 2 728 G 277 ,1 68 9 
1 61 591 19 2,68 2361. 1 123 194 1 92 7 68 1 47 7 260 4 6 2 823 5 121 8 1 1 ~1 9 
1 72 591 02 2 60 2489 2 0 0 110 6 98 5 0 0 62 8 236 6 6 1 933 5 0 0 157 7 
1 88 590 74 2 46 2407 7 0.0 51 , 1 97 2 0 0 29 6 17 1 7 5 9 874 7 0 0 70 3 
2 04 590 39 2 37 2365 4 0.0 0 0 95 5 0 0 0 0 105 3 5 6 809 7 0 0 0 0 
2.05 590 39 2 36 2357 7 0 0 0 0 106.3 0 0 0 0 279 5 5 6 890 3 0 0 0 0 
2 06 590 35 2 35 2350 1 0 0 0 0 95 4 0 0 0 0 104 5 6 805 7 0 0 0 0 
2 39 589 49 2 18 2126 2 0 6 52 8 84 3 6 4 70 9 167 7 5 0 626 2 1 5 129 4 
2 73 587 85 1 98 1709 6 0 0 274 0 71 2 0.0 96 2 167 3 4 1 407 0 0 0 185 0 
2 99 586 70 1 82 1674 0 45 7 102 3 75 5 20 0 56 0 171 4 3 3 446 4 31 9 89 4 
3.26 585 92 65 1557,7 58 7 37 6 81 8 36.5 29 2 184 0 2 7 497 7 53 3 .J2 6 

***************************•+• •••• ******* •••••••••• •t • • ••••• • •• +••••••••••••• +t• • • •• •• • +++ • +t+++ •• t++i+it+•T •• t+~•t++++lt+t • t • 

TT = 7 5000 0TH = 0000 !TERR 3 
QU( 1) = 536.50 YU( 1) = 596 42 QU(N) = 3137 60 YU(N) = 588 19 FRDM=O 00 I FR== 15 FRM==7 00 IFM= 0 

***********••••••·••••••··••••·•••··•··•••••••••• •• ••••·•• • • • • •• • • • • • • +•+ • • • +• ••• + • +• +••++• • ++* • • • tt • t+tt+ttt • t t+Tt~ • it++t+ttt 
TT = 7 5000 DTH = 0000 !TERR 3 
OU( 1) = 536 50 YU( 1 ) 596 42 QU(N) = 3137 60 YU(N) 588 19 FRDM=O 03 !FR= FRM= .. 

X(T) y QQ QQC QQL QQR 8 BL BR BT WAVEHT A AL AR 

0 00 596 42 0 54 440, 7 93.9 1 8 75 0 341 5 40 4 498 9 6 9 731 0 800 8 30 6 



' ' 
I 

0.52 596 42 -o 57 -430 6 -98 4 -45. 1 68 0 2.) 1 3 100.0 I 813 9 8 2 725 1 b30 9 3~2, 
0 68 596 43 -o 95 -713 7 -231 4 -o 3 104 0 652 5 7 2 835 3 9 2 90•~ 8 !662 9 5 1 
0 70 596 43 -0 98 -746 5 -236 3 -0 5 88 0 659 1 10 8 1044 7 9 3 890 2 1695 '' 7 '/ ., 

IQ,92 596.08 6 27 4917 8 1336 2 11 ,8 85 6 741 2 27 5 854 3 9 971 8 2500 5 28 r, 4 
1 39 594 37 4 94 2780.7 2004 4 151 3 8 1 0 465 5 51 9 598 4 8 8 861 2 1 <177 0 107 3 
1 50 594. 18 4.82 3232.5 1212.B 376.6 87 5 310 1 66 3 503 7 9 0 963 4 925 4 201 8 
1 61 594.00 4 72 3605 6 579 7 587.7 93 7 154 9 81 ,6 410 2 9 0 10Fl5 2 a34 8 296 4 
1. 72 593 85 4.64 4265 3 0 0 373 5 99 9 0 0 98 1 315 8 8 9 12 1 ,1 1 0 0 385 2 
1 88 593 54 4.47 4281. i 0 0 186 0 99 6 0 0 47 1 247.6 8 7 1150 1 0 0 177 8 
2.04 593 13 4 34 4340 6 0 0 0 0 98 9 0 0 0 0 177 1 8 3 1075 7 0 0 0 0 
2 05 593. 15 4 32 4320.3 0 0 0 0 115 2 0 0 0 0 805 g 8 4 1195 9 0 0 0 0 
2.06 593 OB 4.30 4300 2 0 0 0 0 98 8 0 0 0 0 175 8 8 3 1070 8 0 0 0 () 
2.39 591. 87 4 01 3677 8 75 2 261 4 88 2 37 7 173 9 335 7 7 4 832 1 54 2 421 6 
2 73 590.07 3 66 2714 5 64 8 883 2 76 1 54 3 278 3 408 7 6 4 571 1 56 1 591 0 
2.99 589.02 3 39 2787.3 189.7 409 9 82 9 92 5 158 4 349 3 5 7 632 7 139 4 313 7 
3 26 588 19 3 14 2709 6 257.9 170 2 90 1 124 6 75 8 325 5 5 0 695 6 20• 149 1 

********••·······························~································•·t••·········••1 tt•t•••t••ttf t•••t•t••tttttt•tt1 ... 
TT = 8 5000 0TH = ooco ITERR 4 
QU(1) = 580 50 YU( 1) = 598.51 QU(N) = 5289 28 YU(N) = 590 05 FRDM=O 00 IFR"' 15 FRM=7 00 HM= 0 

***********************ttttttttttttt•tttttttttttt•ttttttt•tttttttttttttttittttttttttttttitt•ttit~tttttttttttttt+Tt+tttt ttttttt 
TT = 8 5000 0TH = 0000 !TERR 4 
QU( 1) = 580.50 YU ( 1) 598 51 QU(N) = 5289 28 YU(N) 590 05 FRDM"'0,02 IFR= FRM= 

X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A Al. AR 

0 00 598 51 0 58 394 9 169 5 16. 1 75 0 399 1 192 1 917 5 8 9 887 9 1575 8 273 9 
0 52 598.51 -0.10 -450.3 -171 1 -77 5 68 0 232 7 100 0 955 0 10 3 867 3 1081 s 551 1 
0 68 598 52 -1 11 -710.7 -398 8 -2 3 104 0 961 5 17 6 1259 0 11 3 1121 6 3345 .. 30 9 
0 70 598 52 - 1 17 -745.2 -424 6 -4 6 88 0 962 8 26 4 1780 9 11 4 1073 6 3385 ,, OG " 0 92 598,24 8 90 5920.8 2910 0 70 3 88 0 947 1 58 7 1093 7 11 5 1159 6 --1297 • 119 1 
1 39 596 77 7 56 3095 5 4056 6 403. 1 81 0 468 5 96 9 646 4 11 2 1055 7 2598 3 286 5 
1 50 596 62 7 47 3860 3 2839 5 773.3 89 1 312 2 107 546 2 11 4 1184 " 1687 2 417 0 
1 61 596 45 7 40 4728 4 1456 9 1214. 5 96 9 156 0 117 4 446 3 11 4 1319 1 816 6 540 7 
1 72 596.28 7 33 6429 8 0 0 903 8 104 6 0 0 128 5 347 4 11 3 1462 4 0 0 660 7 
1 88 595 86 7 13 6706 5 0 0 422 3 105 6 0 0 84 2 514 1 11 0 1387 3 0 0 325 0 
2 04 595 28 6 91 6896 3 0 0 11 1 106 4 0 0 38 5 693 7 10 5 1294 8 0 0 24 7 
2 05 595 34 6 88 6882 9 0 0 0 0 115 9 0 0 0 0 1015 2 10 6 1451 6 0 0 0 0 
2 06 595 21 6 86 6852 7 0 0 6 3 106 1 0 0 36 4 666 9 10 4 1287 4 0 0 22 1 
2 39 593 80 6 43 5359 1 336 9 733 7 92 0 73 5 283 4 638 5 9 3 1005 1 155 3 8"6 9 
2 73 591 87 6 00 3570 7 324 0 2102 2 79 7 101 5 433 5 614 8 8 2 7 11 4 196 3 1231 6 
2.99 590 89 5 63 3843 4 673 1 1108 5 86 4 175 7 267 3 533 7 5 791 2 390 6 712 6 
3 26 590 05 5 29 3931 3 874 7 483 2 93 3 240 4 131 4 477 0 6 9 865 5 542 2 34 1 0 

·············································································•·t••···••t••t•••+ttttttttt••+ttt+tttitttt+t•t•tt 
TT = 9 5000 DTH = 0000 !TERR 2 
QU( 1) = 636 00 YU( 1) = 600.08 QU(N) = 7622,73 YU(N) = 591 42 FRDM=0 00 IFR= 15 FRM=7 00 I FM::: 0 

·············································································•t•t•t+t••··············•tt+••···••ttt+ttttt • tttt 
TT = 9.5000 0TH = 0000 ITERR 2 
QU( 1) = 636 00 YU(1) 600 08 QU(N) = 7622 73 YU(N) 591 42 FRDM=O 02 IrR= FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 600 08 0 64 377 4 219 5 39 1 75 0 444.5 320 2 1243 7 10 5 1005.G 2235 8 665 
0 52 600 OB -0 48 -290.4 -146. 1 -46 5 68 0 240 0 181 0 1123 0 11 9 973 g 1.:i59 2 751 8 
0 68 600.08 -o 82 -458 8 -358 6 -3 0 104 0 1139 5 111 9 1690 6 12 9 1284 2 5000 8 111 3 
0 70 600 08 -0.87 -461 1 -407 .o -6 6 88 0 1112 5 12 1 9 2555 0 12 9 12 11 2 5026 2 142 2 
0 92 599 85 11 13 6524.9 4456 6 151 6 88 0 1269 8 97 4 1455 7 13 1 1301 6 6086 1 245 0 
1 39 598.58 9.92 3483 4 5823 6 609 8 81 ,o 476 9 189 0 747 0 13 0 1202 0 3448 .. 508 9 
1 50 598 44 9 86 4416 6 4321. 7 1120 4 92 7 316 9 169 0 616 7 13 3 1347 9 2256 5 646 
1 61 598 26 9 8 1 5605 6 2361. 7 1843 5 102. 1 157 7 154 8 489 8 13 2 1497 1099 8 778 6 

72 598 07 9,77 8223 0 0 0 1548 109 2 0 0 151 7 371 7 13 1652 5 0 0 910 5 



1.88 597 56 9 58 8751 3 0 0 829 0 11 S 9 0 0 112 0 684 7 12 7 1571. 8 0 0 493 2 
2.04 596,87 9 25 9123 7 0 0 121. 3 112 6 0 0 60 0 972 6 12 1 1468 8 0 0 111 9 
2 05 596 94 9 22 9219 1 0 0 0 0 115, 0 0 0 0 0 1124 5 12 2 1636 4 0 0 0 0 
2 06 596 78 9. 19 9118 7 0 0 74 7 112 3 0 0 60 0 972 3 12 0 1458 9 0 0 10G G 
2 39 594 99 8 54 6453 2 837 7 1251 2 95 0 104 7 374 1 g71 7 10 5 111G a 261 3 1238 1 
2 73 593 16 8. 14 4212 2 626 4 3305 6 BO 0 166 2 587 7 833 8 9,5 815 2 3G7 9 1891 5 
2 99 592 27 7 86 4659 8 1267 6 1937 5 87 5 260 9 353 3 701 7 8 9 910 9 682 6 1136 ' 3 26 591 42 7 62 4962 1 1732.5 928 .2 95 0 34 1 5 164 2 600 7 8 2 994 8 933 547 3 

············~·····································································•·it••••+••~t•tti+~tttt+t+ttttt+tt+t! tttttit TT = 10 5000 DTH = 0000 ITERR 2 
OU( 1) = 690 00 YU( 1) = 601 12 OU(N) = 9726 98 YU(N) = 592 38 FRDM=O 00 IFR= 14 FRM=7 00 IFM= 0 

·········································································•·+•+t••·····••t••······••++••····••t+++t+++++++t •~•+ 
TT = 10 5000 DTH = 0000 ITERR 2 
OU( 1) = 690 00 YU ( 1 ) 601 12 OU(N) = 9726 98 YU(N) 592 38 FRDM=O 02 IFR= FRM= 

X(i) y QQ QQC QQL QOR B BL BR BT WAVEHT A AL AR 

0.00 601 12 0 69 381 5 251 6 56 9 75 0 501 5 579 3 1611 7 1 1 6 1083 3 2726 0 113 1 3 
0 52 601 12 -0 17 -95 4 -55 0 -16 4 68 0 243 5 264 5 1245 5 12 9 1044 4 1708 970 9 
0 68 601 12 -0 42 -217 8 -202 5 -3 8 104 0 1245 7 196 4 1999 0 13 9 1391 8 6232 7 272 4 
0 70 601 12 -0 47 -213 5 -249 1 -8 2 88 0 1187 5 201 7 3077 3 14 0 1302 2 6216 4 313 3 
0 92 600 94 12.44 6510 1 5724 7 203 7 88 0 1393 5 185 2 1666 7 14 2 1397 2 7539 6 393 8 
1 39 599 89 1 1 40 3645 3 6869 2 889 1 81 0 492 7 347 920 8 14 3 1308 7 4087 1 862 1 

50 599.77 11 35 4596 1 5337 5 1413 9 100 6 327 5 286 757 5 14 6 1476 7 2685 8 949 6 
61 599.59 11 30 5933 0 3098 4 2268 9 118 1 163 0 230 3 595 4 14 6 1643 7 1313 3 1034 9 
72 599.36 1 1 26 9060 9 0 0 2200 9 132 4 0 0 183 9 439 9 14 4 1808 0 0 0 1126 4 

I .00 598 78 11 12 9846 3 0 0 1276 6 127.6 0 0 127 2 718 7 13 9 i 7 i9 4 0 0 G38 7 
2 04 597 97 10.97 10685 2 0 0 28G 5 115 9 0 0 60 0 975 9 13 2 1595 , 0 0 178 3 
2 05 598. 06 10 96 10957 0 0 0 0 0 115 0 0 0 28 8 1223 6 13 3 1764 5 0 0 0 8 
2 06 597 87 10 94 10760 3 0 0 182 0 115 6 0 0 60 0 975 6 13 1 1582 9 0 0 171 9 
2 39 595 82 10 63 7250 5 1474 6 1908 6 96 2 111 2 377 1 984 5 11 3 1196 3 351 6 1552 5 
2 73 594 10 10 31 4739 2 1000 8 4574 4 80 0 211 5 690 5 982 0 10 4 890 0 546 0 2493 7 
2 99 593 23 10 00 5342 3 1908 1 ·2749 1 87 5 334 6 417 2 839 3 9 9 995 3 970 1 1508 2 
3 26 592 38 9,73 5756 8 2587 0 1383 1 95 0 438 3 173 8 707 1 9 2 1086 8 1310 6 710 9 

··················································································•·+•••ttt••··••t • ttttt••····•*••·····••ttttt 
TT = 11 5000 DlH = 0000 !TERR 2 
OU( 1) = 744 00 YU ( 1 ) = 601 66 OU(N) = 11248 66 YU(N) = 592 99 FRQM=O 00 IFR= 14 FRM=7 00 TFM= 0 

································································································•·+••························· TT = 11 5000 DTH = 0000 ITERR 2 
OU( 1 ) = 744 00 YU ( 1) 601 66 OU(N) = 11248 66 YU(N) 592 99 FRDM=O 02 IFR= FRM"" 

X( I) y 00 OOC OOL OOR 8 BL BR BT WAVEHT A AL AR 

0 00 601 66 0 74 393 0 276 0 75 0 75 0 531 0 713 8 1802 6 12 1 1123 6 3003 6 1479 0 
0 52 601 65 0 38 214 2 126 8 38 5 68 0 259 5 331 1 1280 2 13 5 1080 6 1842 1 1138 6 
0 68 601 65 0 28 139 ,8 139 4 3 7 104 0 1317 5 225 6 2113 3 14 4 1447 2 G914 5 384 7 
0 70 601. 65 0 27 110 3 150 0 6 8 88 0 1222 1 209 7 3119 B 14 5 1349 0 6857 3 4n 8 
0 92 601. 50 12 45 6227 7 5958 5 265 4 88 0 1450 3 236 3 1774 6 14 8 1447 2 8347 0 513 5 
1. 39 600 60 12 04 3499 6 7367 2 1173 7 81 0 513 8 372 0 966 9 15 1 1366 44--12 9 1120 0 
1. 50 600 50 12 .02 4562 0 5737 6 1721 5 106 6 367 3 338 2 844 15 3 1551 6 2933 5 1177 3 
1 . 61 600 33 12 00 6174 6 3227 1 2602 1 129 1 203 5 288 0 693 1 15 3 1733 8 1439 8 122 1 3 
1 72 600 07 11 99 9458 8 0 0 2531 1 145 9 11 1 210 2 492 8 15 1906 9 0 4 1264 0 
1 88 599 43 11 92 10820 7 1 0 1098 6 136 6 35 1 264 0 897 5 14 5 1805 9 7 6 752 6 
2 04 598 58 11.79 11576 5 0.0 213 4 117. 4 0 0 331 4 1277 8 13 8 1665 9 0 0 293 0 
2 05 598.65 11, 78 11752 1 0 0 28 5 115 0 0 0 323 2 1312 0 13 9 1832 2 0 0 104 4 
2 06 598 47 11 77 11637 0 0 0 134 6 117 2 0 0 279 5 1220 0 13 7 1652 9 0 0 259 3 

• " 2 39 596.21 11 57 7568.2 1753 6 2251 4 96 8 114 1 378 0 988 9 11 7 1233 7 395 2 1698 7 
2.73 594 62 11. 48 4828 0 1259 0 5392 9 80 0 219 3 693 1 992 4 10 9 931 6 658 2853 7 
2.99 593 82 11 37 5636 2380 7 3351 9 87 5 373 4 436 6 897 5 10 5 1046 7 1178 8 1761 7 
3.26 592 99 11 25 6262 3 3282 1704.3 95 0 498 6 179 9 773 5 9 8 1144 1593 1 817 5 
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TT = , 12 5000 0TH ' = 1 .0000 !TERR 5 
QU( 1) 826 00 YU( 1) = 601. 73 QU(N) = 11773 75 YU(N) = 593 21 FRDM=O 00 I FR:= 14 FRM=7 00 !FM= 0 
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TT = 12 5000 DTH = 1.0000 !TERR 5 
QU ( 1) = 826.00 YU(1) 601 73 QU(N) = 11773.75 YU(N) 593 21 FRDM=O 02 !FR= FRM-= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 601 73 0 83 433 4 307 0 85 6 75 0 535 2 732 5 1829 2 12 2 1129 3 3043 6 1533 2 
0 52 601 72 0 94 528.9 314 2 96 0 68 0 261 5 339 4 1284 5 13 5 1085 2 1859 4 11GO 9 
0 68 601 71 0 97 476 9 479 8 13 104 0 1326 3 229 2 2127 3 14 5 1453 9 7000 6 399 5 
o. 70 601. 71 0 97 397 8 551 0 25 7 88 0 1226 3 210 7 3125 0 14 6 1354 7 6936 8 436 4 
0 92 601 58 11 82 5872 6 5680 5 262.7 88 0 1458 0 243 2 1789 3 14 9 1454,0 8459 3 532 0 
1. 39 600 76 11. 90 3374 6 7316 5 1205 6 81 0 518 9 375 975 15 2 1378 6 4522 8 1177 8 

50 600 66 11 90 4429 6 5713 3 i753 9 108 2 379 7 348 5 865 4 15 5 1569 2994 4 1233 3 
61 600. 50 11 90 6097. 5 3171 7 2627 4 132 3 224 306 5 728 0 15 5 1756 4 14 7G 8 1272 8 
72 600 24 11.90 9440.0 0 0 2455 8 150 8 39 5 236,5 541 1 15 3 1932 9 4 8 1303. 1 

1 88 599 61 11 89 10818.3 2.4 1071 3 139 4 49 8 320 1 969 7 14 7 1830 8 15 3 805.5 
2 .04 598 76 11 90 11642 4 0 0 256 5 117 9 0 0 417 7 1373 7 14 0 1687 5 0 0 361 8 
2 05 598.82 11, 90 11845.2 0 0 53, 5 115 0 0 0 411 1 1338 3 14 0 1852 4 0 0 169 0 
2.06 598.65 11 90 11740 4 0 0 157 9 117 6 0 0 365 1315 2 13 9 1674 3 0 0 318 0 
2.39 596.34 11 89 7668 2 1849 8 2370 9 97 0 115 1 378 4 990 4 11 9 1246 3 410 1747 7 
2.73 594 80 11 85 4844 8 1345. 8 5657 6 80 0 222 0 694 0 996 0 11 1 945 8 697 4 2977 2 
2.99 594 03 11 81 5690.7 2547 6 3570 3 87 5 385 3 437 6 910 4 10 7 106·1 9 1257 6 1852 5 
3.26 593 21 11 77 6400 8 3548 8 1824 1 95 0 521 4 181 1 797.5 10 0 1165 7 1709 2 858 6 

~~•••••~••••~••~••••••••~••••••••••••••••••••••••••~•••••••••••~••~•~•••~••••••••• •••••••••• •••••••••••' •-•••T ••T ••••• T' .,, ••• 

TT = 13 5000 0TH = 0000 !TERR 7 
QU(1) = 936.50 YU( 1) = 601 44 QU(N) = 11676 66 YU(N) = 593 23 FROM=O 00 IFR= 1 4 FRM=7.00 HM= 0 
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TT = 13 5000 DTH = 0000 ITERR 7 
QU( 1) = 936 50 YU( 1) 601 44 QU(N) = 11676 66 YU(N) 593 23 FRDM=O 02 IFR= FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHl A AL AR 

0 00 601 44 0 94 504 2 345 3 87 75 0 519 0 659 3 1725 1 11 9 1107 3 2889 1329 2 
0 52 601 41 40 793 7 464 1 139 1 68 0 252 2 301 0 1264 5 13 2 1064 3 1780 5 1062 5 
0 68 601. 40 1 53 771 9 745 7 16 9 104 0 1284 3 212 1 2060 5 14 2 14 2 1 6 6594 6 330 9 
0 70 601. 40 1. 56 672 2 853 1 33 9 88 0 1206 1 206 0 3100 1 14 3 1327 3 6558 0 371 5 
0.92 601 27 10.75 5477,2 5063 6 206 6 88 0 1426 6 214 9 1729 5 14 6 1426 3 8005 • 460 0 
1. 39 600 47 11 . 25 3334 2 6856 8 1057 7 81 0 509 5 369 4 960 0 14 9 1355 6 4376 4 1071 8 
1.50 600.38 11 27 4333 2 5361 7 1576 5 105 5 358 0 330 5 829.2 15 2 1538 6 2889 3 1136 6 
1 . 6 1 600 22 11 29 5807 8 3064 8 2418 8 127 190 8 276 7 671 8 15 2 1720 2 1..t 19 0 1191 5 
1. 72 599 99 11 31 8894 9 0 0 2412 8 143 9 0 0 199 8 473 6 15 0 1896 0 0 0 12~8 6 
1 88 599. 4 1 11 . 37 10317 2 0 8 1052 8 136 3 33 6 258 0 889 8 14 5 1801 2 6 9 747 6 
2 04 598 60 11 45 11234 7 0 0 210 3 117 5 0 0 340 0 1287 2 13 8 1668 0 0 0 299 
2 05 598 66 11 45 11422 2 0 0 28 8 115 0 0 0 328 3 1313 5 13 9 1833 4 0 0 107 8 
2 06 598 49 11 , 46 11324 2 0 0 132 8 117 2 0 0 288 3 1229 8 13 7 1655 1 0 0 264 6 
2 39 596 28 11 57 7507 4 1777.7 2283 5 96 9 114 6 378 2 989 7 11 8 1240 4 403 1 1724 9 
2 73 594 78 11 62 4768 3 1314 9 5539 7 80 0 221 7 693 9 995 5 11 1 944 1 692 7 2962 5 
2 99 594 02 11 66 5619 4 2513 9 3523.3 87 5 385 2 437 6 910 3 10 7 1064 7 1256 6 1851 3 
3 26 593 23 11 68 6337 6 3527.4 1811 7 95 0 523 .o 181 799 10 1 1167 2 1717 5 861 5 

···············································································································•t••••tttttit*• 
TT = 14.5000 DTH = 0000 ITERR 3 
QU( 1) = 1047 00 YU( 1) = 600 83 QU(N) = 11076 41 YU(N) = 593 06 FROM=O 00 IFR= 14 FRM=7 00 I FM= 0 

··················································································~•t••···················•·t••···········•t•• TT = 14.5000 DTH = 1 0000 !TERR = 3 



QU ( 1) = 1047 00 YU(1) 600 83 QU(N) = 11076 41 YU(N) 593 06 FROM=O 03 !FR= FRM= 

X(l) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 GOO 83 05 591 7 377 3 78 0 75 0 485 8 508 3 1510 8 11 3 1062 0 2585 7 976 8 
0.52 GOO 78 78 1029 7 573 G 172 5 68 0 240 0 233 G 1210 G 12 6 1021 G 1627 5 897 1 
0 68 GOO 77 1 99 1053 2 928 4 13 4 104 0 1207 2 170 3 1902 G 13 5 1355 7 5807 (/ 208 3 
0 70 GOO 77 2 03 975 1 1030 8 27 4 88 0 1162 9 180 2 2937 9 13 G 1271 5 5806 2 245 7 
0 92 GOO G 1 9 42 5056 7 4224 G 139 1 88 0 1361 4 156 2 1605 G 13 9 1368 9 7096 8 338 9 
1 39 599 81 10 22 3287 4 6154 1 780 5 81 0 491 7 337 5 910 2 14 3 1302 2 4047 5 834 G 
1. 50 599 7 1 10.26 4175 8 4816 0 1267 4 100 3 327 0 281 3 751 0 14 5 1470 G 2665 9 932 4 
1 61 599 56 10 29 5414 0 2815.2 2060 5 117 7 162 9 228 5 592 9 14 5 1640 1 1308 2 1027 8 
1 72 599 36 10 31 8293 3 0 0 2020 4 132 5 0 0 184 1 440 3 14 4 1809 0 0 0 1127 8 
1 88 598 86 10.41 9195 G 0 0 1216 4 128 5 0 0 128 2 721 0 14 0 1729 6 0 0 648 9 
2 04 598 11 to 56 10355 6 0 0 202 0 i i6 3 0.0 i09 4 i030 9 i 3 3 iGiO 7 0 0 188 9 
2 05 598 18 10 57 10569 5 0 0 0 0 115 0 0 0 88 3 124 1 5 13 4 1778 2 0 0 7 8 
2 06 598 00 10 58 10392 4 0 0 188 6 116 0 0 0 60 0 976 0 13 2 1598 2 0 0 179 9 
2 39 596.06 10 80 7171 5 1584 0 2046 6 96 6 113 0 377 7 987 2 11 6 1219 4 378 5 16'12 9 
2 73 594 58 10 90 4614 1 1186 4 5103 5 80 0 218,7 692 9 991 6 10 9 928 5 649 7 2827 3 
2 99 593 84 10 99 5436 4 2308 7 3249 4 87 5 374 4 436 7 898 6 10 5 1048 4 1185 8 1769 g 
3 26 593 06 11 ,08 6120 3 3265 8 1690 4 95 0 505 8 180 3 781 1 9 9 1151 0 1629 ., 830 5 

···••**••··························································································+••tt•t••·················· TT = 15 5000 0TH = 1 .0000 lTERR 2 
QU( 1) = 1158 00 YU( 1) = 600 01 QU(N) = 9973 67 YU(N) = 592 66 FRDM=O 00 JFR: 14 FRM=7 00 !FM= 0 

·········································································•·•····+i•···•t••••t••·••+t • tf•t+ •• tltt+tt • ttt•tt+tt• 
TT = 15 5000 DTH = 1 .0000 !TERR 2 
QU( 1) = 1158 00 YU( 1) 600.01 QU(N) = 9973 67 YU(N) 592 66 FRDM=O 03 !FR= FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 600 01 16 689 7 397.6 70 7 75 0 440 5 302 5 1218 5 10 4 1000 2 2204 3 643 0 
0 52 599 93 92 1164 9 571 8 186 8 68.0 240 0 169 7 1104 11 8 963 7 1422 9 ?25 2 
0 68 599 91 2. 17 1229 2 929 2 6 6 104 0 1122 4 97 1 1636 9 12 7 1266 1 4803 8 93 1 
0 70 599 90 2 21 1188 1 1002 8 14 4 88 0 1099 5 106 9 2456 4 12 8 1195 6 4830 8 121 9 
0 92 599.73 7 95 4672.6 3174 7 103 8 88 0 1246 4 94 6 1429 0 13 0 1291 3 5939 0 233 8 
1 39 598 90 8 80 3025 1 5224 0 555 7 81.0 480 9 228 5 790 4 13 4 1228 7 3606 0 577 G 

50 598 81 8.85 3863 5 3980 1 1003 2 94 8 319 8 201 3 655 3 13 6 1382 2 2373 0 713 8 
61 598 67 8 88 4955 1 2245 7 1680 9 107 1 159 4 178 0 522 2 13 6 1539 9 1164 7 846 7 
72 598 51 8 91 7385 7 0 0 1525.1 117. 3 0 0 162 9 395 2 13 5 1702 9 0 0 980 4 

1 88 598 09 9 02 8129 8 0 0 889 9 120 4 0 0 118 6 699 4 13 2 1633 8 0 0 553 9 
2 04 597 45 9 15 8972 8 0 0 180 4 114 3 0.0 60 0 974 3 12 7 1535 0 0 147 0 
2 05 597 5 1 9 16 9164 7 0 0 0 0 115 0 0 0 0 0 1173 0 12 7 1701 5 0 0 0 0 
2 06 597 36 9 18 9061 3 0 0 114 9 114. 1 0 0 60 0 974 1 12 6 1524 6 0 0 141 5 
2 39 595 64 9 44 6557.0 12.:16 4 1634 7 96 0 109 8 376 6 982 4 11 2 1178 8 331 4 1483 G 
2 73 594 18 9.65 4368 2 956 8 4323 80 0 212 7 690 9 983 6 10 5 896 G 5G3 5 2550 9 
2.99 593 44 9 82 5130 8 1937 9 2753 7 87 5 350 1 430 7 868 3 10 1 1013 2 1039 8 1594 7 
3 26 592 66 9 97 5737 2 2772.0 1464 4 95 0 466 4 176 6 738 9 5 1113 5 1437 8 760 1 

···································································································•·+••·····••++++t++ttit••·· 
TT = 16 5000 DTH = 0000 !TERR 3 
QU ( 1 ) = 1282 00 YU(1) = 599 17 QU(N) = 8693 41 YU(N) = 592 13 FRDM=O 00 I FR"' 14 FRM=7 00 IFM= 0 

····································································································•ttt••·····•·'••+t+t•ttttt 
TT = 16 5000 DTH = 0000 !TERR 3 
OU( 1) = 1282 00 YU( 1) 599 17 QU(N) = 8693 4 1 YU(N) 592 13 FRDM=O 04 IFR: FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

"' 0 00 599 17 28 822 4 406.7 52 9 75 0 417 0 239 5 1048 0 9 6 936 9 1842 2 41<1 8 
0 52 599 05 1 89 1182 3 494 1 216 6 68 0 240 0 103 G 994 1 10 9 903 8 12 11 7 604 9 
0 68 599.02 2 ,09 128 1 . 1 800 4 5 3 104 0 1034 8 21 5 1362 5 11 8 1173 G 384<-t 6 40 4 
0 70 599 01 2. 12 1274 6 831 1 10 7 88 0 1034 31 3 1959 3 11 9 1117 3 3881 3 60 5 
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598 82 
597.97 
597 88 
597 76 
597 64 
597.28 
596 74 
596 79 
596. 66 
595. 13 
593 65 
592 89 
592 13 

TT = 17 .5000 
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43 
88 
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6 01 
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6 77 
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6 79 
7 05 
7 25 
7 41 
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4'33'9 7 

2724 6 
3490 4 
4434 6 
6440 1 
7049 2 
7726 9 
7832 0 
7786 5 
6000 2 
4076.2 
4730, 9 
5278 2 

DTH = 
YU ( 1 ) = 
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YU( 1) 

QQC 

979 5 
1228 6 
1323 4 
1330 6 
4017 5 
2549 6 
3232 4 
4039 9 
5680 0 
6194 3 
6733 4 
6780 6 
6769 4 
5498. 1 
3776 
4354 2 
4832 1 

0TH = 
YU ( 1 ) = 

2422 
4265 
3139 4 
1715 6 
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0 0 
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0000 I TERR 2 

1063. 6 
-4 70 0 
313 2 
156 6 
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412 9 

598 46 QU(N) = 7541 59 YU(N) = 

0000 !TERR 2 
598 46 QU(N) = 7541 59 YU(N) 

QQL 

415 1 
447 8 
698.7 
709 7 

1946 4 
3561 1 
2571 4 
1370 4 

0 0 
0 0 
0 0 
0 0 
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590 0 
548 7 

1209. 4 
1760 7 

0000 
597 92 

QQR 

38 3 
203 3 

3 7 
6 ? 

43 8 
373 1 
707 6 

1125 7 
878 4 
449 6 

36 2 
0 0 

22 0 
964 

2924 5 
1841 6 
948 7 

ITERR 
QU(N) = 

B 

75 0 
68 0 

104 0 
88 0 
88 0 
81 0 
89 4 
97 6 

105 7 
107 6 
110 1 
115 0 
109 9 
94 0 
80 0 
87 5 
95 0 
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BL 

397 6 
229 4 
921 6 
922.9 
905 6 
469 0 
312 6 
156 2 

0 0 
0 0 
0 0 
0 0 
0 0 

95 0 
162 9 
266 5 
358 1 

6623.39 YU(N) = 

72 6 
119 4 
127 9 
136 5 
145 5 
108 5 
60 0 

0 0 
60 0 

375 3 
646 9 
394 8 
171 3 

1224 3 
670 3 
567,9 
465 5 
363 6 
676 9 
972 2 

i i i i 5 
972 0 
976 5 
918 5 
791 0 
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12 4 
12 7 
12 7 
12 7 
12 4 
12 •O 
i2 0 
11 9 
10 6 
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9 5 
8 9 

1210 9 
1152 7 
1296 5 
1447 0 
1605 8 
1540 4 
1454 9 
i6 i8 9 
144G 2 
1129 9 
853 9 
965 7 

1062 6 

,i993 2 
3160 2 
2078 7 
1021 0 

0 0 
0 0 
0 0 
0 0 
0 0 

276 2 
454 4 
861 0 

1202 3 

1 c:37 4 
416 0 
564 1 
706 8 
846 2 
462 6 
104 5 

0 0 
99 8 

1291 3 
2190 1 
1370 6 
666 9 

591 58 FRDM=O 00 IFR= 14 FRM~7 00 IFM= 0 

591 58 FRDM=O 06 IFR= 

GR 

188 2 
100 0 

16 2 
24 3 
53 7 

104 3 
114 5 
124 8 
135 5 
96 2 
60 0 

0 0 
59 3 

345 9 
580 2 
358 1 
165 8 

BT 

906 7 
940 2 

1204 3 
1684 2 
1047 3 
654 2 
553 9 
453 7 
35,i 1 
60'3 9 
970 

1051 
961 4 
868 
823 1 
712 2 
618 9 

WAVEHT 

8 9 
10 1 
11 0 
11 1 
11 3 
11 6 
11 9 
11 9 
11 9 
11 G 
11 3 
11 3 
11 2 
10 

9 4 
9 0 
8 4 

FRM= 

A 

883 9 
852 3 

1093 6 
1049 5 
1141 4 
1087 4 
1224 
1368 
1521 0 
1il57 6 
1377 5 
1538 0 
1370 
108! 4 
810 3 
917 3 

1010 6 

AL 

1554 4 
1033 7 
3091 8 
3127 4 
4105 2 
2781 8 
1826 0 
895 2 

0 0 
0 0 
0 0 
0 0 
0 0 

357 8 
702 0 
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591 OB FRDM=O 00 IFR= 14 FRM=7 00 {FM= 

263 7 
529 

26 4 
39 5 

107 5 
325 9 
466 2 
601 7 
73il 3 
384 5 

62 7 
0 0 

58 7 
1104 9 
1855 6 
1162 5 
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0 
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TT = 18 5000 
QU(1) = 1578 50 

X(I) 

0 00 
0 52 
0 68 
o. 70 
0 92 
i 39 
1 50 
1. 61 
1 72 
I. 88 
2 04 
2 05 

y 

597 92 
597 69 
597 63 
597 63 
597 39 
596 48 
596 38 
596 26 
596 15 
595.85 
595 40 
595 44 

QQ 

58 
1 89 
2 00 
2 01 
5 44 
5 81 
5 84 
5 86 
5 88 
5 94 
6 04 
6.05 

0TH = 
YU( 1) 

QQC 

1132.9 
1288 1 
1372 0 
1380 9 
3834 8 
2460 3 
3085 6 
3791 9 
5166 6 
5587.9 
6023 9 
6045 2 

0000 I TERR 2 
597 92 QU(N) = 6623 39 YU(N) 

QQL 

417 9 
414 5 
624 1 
627 8 

1578 5 
3060 6 
2164 6 
1123. 1 

0.0 
0 0 
0 0 
0.0 

QQR 

27 7 
189 3 

2 4 
4,2 

28 6 
292 2 
587 5 
943 6 
710 4 
351 6 

12 2 
0.0 

B 

75 0 
68 0 

104 0 
88 0 
87 2 
Bi 0 
88 9 
96 7 

104.3 
105 6 
107 0 
115 7 

BL 

382 8 
220 4 
830 6 
833 2 
849 7 
468 
312 0 
155 9 

0.0 
0 0 
0 0 
0 0 

591 08 FRDM=O 07 IFR= 

BR 

149 2 
100 0 

13 2 
19 7 
44 9 
91 4 

103 0 
114 7 
126 9 

83 9 
42 1 

0 0 

799 1 
899 7 

1079 5 
1466 8 
981 8 
640 § 
54 1 9 
443 5 
345 8 
512 3 
740 4 

1018 8 

WAVEHT 

8 4 
9 5 

10 4 
10 5 
10 7 
10 9 
11 2 
11 2 
11. :;> 

11.0 
10 6 
10 7 

FRM= 

A 

8--13 5 
811 5 

1029 7 
995 4 

1085 5 
1031 9 
1 162, 5 
1300 8 
1448 5 
1385 9 
1307 8 
1463 4 

AL 

1344 4 
888 8 

2553 '6 
258/ 0 
3546 5 
24G1 
1610 3 
787 1 

0 0 
0 0 
0 0 
0 0 

AR 

172 9 
469 2 

17 4 
25 g 
76 

258 9 
391 1 
518 8 
643 7 
323 9 

29 6 
0 0 



2 06 595.34 6 05 6046 9 0 0 7 3 106 7 0 0 40 2 716 4 10 G 1301 1 0 0 27 0 
2 39 594 14 6 25 5066 3 406 3 772 7 92 9 82 5 309 6 734 7 9 7 1036 9 182 1 948 8 
2 73 592 61 6 39 3517 4 424 1 2449,3 80 0 137 2 520 1 737 2 8 9 771 0 284 2 1585 7 
2.99 591 84 6 51 4027 8 973 5 1512 7 87.5 228 4 325 0 640 8 8 5 873 5 578 991 4 
3 26 591 . 08 6 62 4446 1 1428 9 748 3 95 0 308 3 160 8 564 2 7 9 963 3 825 3 493 3 

*******************************************************************i • +•++ •• +t+++++t • i+t+t++itti• • +ttttttttttt++tt~t+ttt ltt tit 

TT = 19.5000 DTH = 1 .0000 !TERR 2 
OU( 1) = 1729 00 YU( 1) = 597 53 OU(N) = 5926 96 YU(N) = 590 66 FROM=O 00 IFR= 14 FRM"'7 00 IFM= 0 

*******************************************************************+++++++++++•+tiit++t+ititt•+tttlttt t+t • ++t++t++t+t+~+ttiit 

TT = 19,5000 DTH = 0000 ITERR 2 
OU( 1) = 1729 00 YU( 1) 597 53 OU(N) = 5926 96 YU(N) 590 66 FROM=O 08 !FR= '1 FRM= 

X( I) y QO QOC OQL OQR B BL BR BT WAVEHT A AL AR 

0 00 597 53 1 73 1285 8 422 3 20 9 75 0 372 0 120 B 720 6 8 0 814 1 1196 4 119 9 
0 52 597 22 1 95 1377 3 396 1 1 B 1 4 6B 0 213 3 100 0 867 B 9 0 779 4 796 5 422 0 
0.68 597, 14 2 04 1454 3 5BO 4 1 6 104 0 757 5 10 7 979 3 9 9 978 5 2162 4 11 5 
0 70 597 14 2 05 1465 5 578 9 2 7 88 0 761 2 16 0 1292 3 10 0 951 9 2193 1 17 1 
0 92 596 87 5 08 3733 2 1324 4 19 0 86 6 806 5 38 0 931 0 10 2 1039 9 3 112 8 54 4 
1 39 595 88 5 38 2445 3 2697 G 237 5 81 0 467 3 80 2 628 5 10 3 983 4 2180 6 207 4 
1.50 595. 77 5 40 3032 2 1863 6 506 6 88 5 311 5 92 8 531 3 10 6 1108 3 1419 7 331 3 
1 61 595 64 5 42 3664 3 939,4 818 7 95 9 155 7 105 6 434 4 10 6 1241 2 690 G 450 5 
1 72 595 53 5 44 4846 6 0 0 594 4 103 1 0 0 119 338 3 10 6 1383 9 0 0 567 
1 88 595 23 5 50 5208 3 0 0 289 2 103 7 0 0 72 5 427 1 10 3 1320 6 0 0 275 1 
2 04 594.76 5 57 5565 2 0 0 2 3 103 8 0 0 22 7 491 0 10 0 1239 5 0 0 8 6 
2 05 594 79 5 58 5575 5 0 0 0 0 116 8 0 0 0 0 995 8 10 0 1387 7 0 0 0 0 
2 06 594 69 5 58 5582 3 0 0 1 2 103 5 0 0 20 8 467 0 9 9 1233 0 0 0 7 2 
2.39 593 76 5 71 4761 302 5 649 8 91 9 72 4 280 4 627 6 9 3 1001 6 152 4 835 9 
2. 73 592 21 5 82 3339 4 347 1 2130 6 80 0 115 8 470 2 666 0 8 5 738 4 232 7 138'1. 1 
2 99 591 4 1 5 88 3787 1 812 5 1276 0 87 3 198 7 297 5 584 0 8 1 836 3 487 7 859 1 
3 26 590 66 5 93 4149.3 1162 1 615 6 94 4 278 6 149 7 527 0 7 5 923 0 700 9 427 0 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 6 7 8 9 10 11 12 13 14 15 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 16 17 

TT= 19 500 OTH= 0 500 I TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT= 19 500 DTH= 0 250 ITERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 3 4 5 6 7 8 9 10 11 12 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 13 14 15 1G 17 

TT= 19 500 DTH= 0 125 I TERR= 9 

NONCDNVERGENCE OCCURRED AT CROSS-SECTION ND 6 7 8 9 10 1 1 12 13 14 15 
NONCDNVERGENCE OCCURRED AT CROSS-SECTION NO 16 17 

TT= 19 500 DTH= 0 063 !TERR= 9 

NONCDNVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT= 19 500 OTH= 0 250 !TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 11 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 12 13 14 15 16 17 

'" 
TT= 19 500 OTH= 0 250 !TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 11 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 12 13 14 15 16 17 



I I 
TT= 19 '500 DTH= 0 250 !TERR= 9 

() 1)* * * * * * * .. * * .+- •• * * .. '+ * * ,i, i< 1< * *. i< ,jc * •• * 't *. i<. * • * * • • +, * .. *. '+' • * • * 't,;, * -I< .. i< 't" i< .. *. i< + • *. *-"' ,j- >I' 1< t * * + *.ti. t 1<-;, l< t •. • i< .. i ,I, +o" t t t ,i ;, t< I t "' ti t t t ,.. 1< • •-ti • t t t I t > * t t ;, 

TT = 20 0000 0TH = 0 5000 !TERR 2 
OU( 1) = 1817 ,00 YU( 1) = 597 68 QU(N) = 5832 64 YU(N) = 590 59 FROM=O 00 IFR= 15 FRM=7 00 IFM= 0 

··························••"+••············••*••···························••****"''*••···••ttt••····•·*•t••·······••tt•tt~•··· 
TT = 20 0000 DTH = 0 5000 ITERR 2 
QU( 1) = 1817.00 YU( 1) 597 68 QU(N) = 5832 64 YU(N) 590 59 FRDM=O 09 I FR= FRM= 

X(l) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 597 68 82 1333 4 458 2 25 4 75 0 376 1 131 5 750 0 8 825 1 1251 4 138 5 
0. 52 597. 45 59 1102 1 335 4 153 4 68 0 216 8 100 0 883 4 9 3 795. 1 84G 0 4-<l5 0 
0 68 597 41 50 1045 8 449 3 1 5 104 0 797 9 12 1 1034 7 10 2 1006 8 237'1 4 14 6 
0 70 597 4 1 1 48 1037 0 443 8 2.5 88 0 801 5 18 1390 0 10 3 976 2 2409 2 21 8 
0 92 597 11 6.00 4328 3 1640 4 26 7 86 9 826 9 4 1 3 955 0 10 4 1061 4 3314 G Gi 2 
i. 39 595 97 5.78 2596 8 2920 9 260 2 81 .o 467 5 81 9 630 3 10 4 990 7 2?.22 8 214 7 
1.50 595 85 s 77 3213.5 2011 7 546 2 88 6 3 11 s 94 1 532 7 10 7 11 1 5 3 1444 3 338 6 
1 61 595 71 s 77 3878 8 1011 .o 876 8 95 9 155 7 106 6 435 4 10 7 1247 5 700 8 -157 5 
1 72 595 58 5.76 5127 9 0 0 635 2 103 2 0 0 119 7 338 9 10 6 1389 4 0 0 573 ,1 
1 88 595 25 5 76 5451 8 0 0 304 2 103 8 0 0 73 0 431 0 10 4 1323 5 0 0 277 1 
2.04 594 76 s 75 5750.9 0 0 2 3 103 8 0 0 22 7 490 9 10 0 1239 5 0 0 8 6 
2.05 594.79 s 75 5753 2 0.0 0.0 116 7 0 0 0 0 996 0 10 0 1388. 0 0 0 0 
2 06 594.69 s 75 5751 9 0 0 1 2 103 s 0.0 20 8 466 5 9 9 t.?32 9 0 0 7 2 
2 39 593.74 5 76 4808 1 

,,,..,._,... r:. 651 6 91 8 71 8 278 7 621 2 g 2 999 5 150 8 829 6 JVV V 

2.73 592 16 s 78 3335. 1 340 8 2105.4 80 0 113 2 464 0 657 2 8 ., 734 4 226 9 1360 6 
2.99 591 35 s 81 3768.2 790.7 1248 1 87 2 196 0 294 0 578 2 8 0 831 476 0 B•l 1 s 
3 26 590 59 S.83 4108 8 1125 3 598 5 94 3 274 7 147 8 521 g 7 4 917 1 683 6 .117 6 

NONCDNVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NDNCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT= 20 ODO OTH::: 0 500 !TERR= g 

NONCDNVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 
TT= 20 000 DTH= 0 250 ITERR'= 9 

··········································································•*•••t++tt+ t••·••t••··'•••t ··••ttt*•+•t1+t+1+1+++•++ 

TT = 20 2500 DTH = 0 2500 ITER~ 2 
QU( 1) = 1844 00 YU(1) = 597 70 QU(N) = 5806 99 YU(N) = 590 57 FROM=O 00 !FR= 15 FRM=7 00 IFM= 0 

************************************************************************+••··········••t••·••t•+t+*••++tttt+•++1*~•t~t+1ti tt • ~ 

I I = 20.2500 0TH = 0 2500 iT£.KK 2 
OU( 1) = 1844 00 YU( 1 ) 597 70 QU(N) = 5806 99 YU(N) 590 57 FROM=O 09 IFR= FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 597. 70 1 84 1350 7 467 0 26 3 75 0 376 6 132.9 754 1 8 826 7 1259 1 141 2 
0 52 597.30 2 28 1597 8 468 7 214.6 68 0 214 5 100 0 873 2 9 784 8 813 4 429 9 
0 68 597 16 2 60 1853.8 744 5 2 1 104 0 760 8 10 8 983 8 9 9 980 B 2179 3 11 7 
0 70 597 15 2 65 1895 0 752 0 3 s 88 0 763 4 16 1 1297 7 10 0 953 2 2204 8 17 3 
0 92 596.88 4 85 3557 6 1269 2 18 4 86 6 807 9 38 2 932. 8 10 2 1041 5 3127 0 55 1 
1 39 595.91 5.62 2544 s 2826 6 249.9 81 0 467 4 80 8 629 2 10 4 986 0 2195 6 210 0 

so 595.79 5,64 3157 6 1951 8 530 4 88 5 3 11 5 93 2 531 7 10 6 1110 4 14:?7 3 333 5 
1 . 61 595.66 s 65 3817 4 982 3 855 1 95 9 1S5.7 105 8 434 7 10 6 1242 6 692 9 452 
1. 72 595.53 s 67 5047 4 0 0 619 7 103 1 0 0 119 1 338 4 10 6 1384 s 0 0 567 8 
1 .88 595.21 s 70 5398 9 0 0 298.9 103 6 0 0 72 2 425 4 10 3 1319 3 0.0 274 2 

2 04 594 7 1 s. 73 5729.3 0,0 2 0 103 s 0.0 21 2 47? 3 9 9 1234 5 0 0 7 s 
2 OS 594 74 s 74 5735 2 0 0 0 0 116 8 0 0 0 0 994 3 10 0 1382 4 0 0 0 0 



2 06 594 64 5 74 5738 0 0 0 1 0 103 2 0 0 19 3 447 3 9 9 1227 8 0 0 6 2 
2.39 593,73 5 78 4822 3 300 4 652 5 91 8 71 7 278 3 620 0 9 2 999 1 150.5 828 3 
2 73 592 14 5 78 3339 8 339 4 2101 4 80 0 112 3 462 1 654 4 8 4 733 2 225 2 1353 3 
2 99 591 33 5 79 3767,5 784.3 1240 2 87.2 195 1 292 8 576 1 8 0 829 2 471 8 835 3 
3.26 590 57 5 81 4100 9 1113 1 592 9 94.2 273 1 147 1 519.8 7 4 914 7 676 7 414 0 
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xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
XXX XXX 
XXX XXX 
XXX E & S D C N E W S XXX 
XXX XXX 
XXX XXX 
XXX *** SYSTEM STATUS RESTRICTIONS +T++ XXX 
XXX XXX 
XXX RESTRICT TEST DATA BASES DURING THE CORE XXX 
XXX HOURS OF 9·00 TO 11 30 ANO 13 00 TO 15 30 XXX 
XXX XXX 
XXX 2 KEEP OMSII INQUIRY TO A MINIMUM IN CSD. XXX 
XXX DURING CORE HOURS XXX 
XXX XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 

3 ALLOW FEWER TASKS lN FROM QUEUES 

4 RESTRICT COMPILE LIMIT FROM CANOE TO TWO 

HOPEFULLY THESE RESTRICTIONS WILL HELP 
OUR USERS WITH BETTER RESPONSE TIME 
AND BE ABLE TO CATCH UP ON THEIR BACK LOG 

XXX 
XXX 
XXX 
XXX 
xvx 
XXX 
XXX 

XXX XXX 
XXX OPERATIONS XXX 
XXX XXX 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

PAGEPRINTER DATE APR 11, 1984 08 01 24, SYSTEM SERIAL 112, 87700 MCP SYSTEM/MCP33PATCH1970 33 320 2327 
[LOCAL MCP PATCH LEVEL 197 O] 

J O B SUMMARY 

APR 11, 1984 
07.41·25 LDGON 3854 ORIGINATING LSN 45 

USERCODE HYDRO 

07.46·26 

07 47 · 22 

ROUTING· MENEREY/DNR/"WATER MGMT" 
Mes 1 
CHARGE CODE. 551/13 
ACCESSCODE MENEREY 
STATION NAME. J1PEA4 
SIGN ON BY NEW LOG-ON 

BOT 3897 (ONROBJ)P/G/551/03 ON ONROBJECTS 
CODE COMPILED JUN 23, 1983 12 59 09 BY FORTRAN 33 320 
TASK TYPE DEPENDENT TASK(PROCESS) 
PRIORITY. 48 
USERCODE HYDRO 
CHARGECODE 551/13 
ACCESSCOOE: MENEREY 

EDT 3897 (DNROBJ)P/G/551/03 ON ONROBJECTS 
PROCESSOR TIME 00 00 40 454 USERCODE HYDRO 



07 47:35 

07 54 57 

07. 56 21 

08 :01 14 

08 01 18 

BOT 3904 

EDT 3904 

BOT 4003 

EDT 4003 

I/0 TIME, 
READYQ TIME 
INITPBIT TIME 
• THERPBIT TIME· 
ELAPSED TIME· 

00·00 10 119 
00 00 02 902 
00 00·01 166 
00 00 00.317 
00 00·56 045 

CHARGECODE, 551/13 
ACCESSCODE MENEREY. 
LINES PRINTED. 1800 
DATA AND CODE IN SUBSPACE USED 36630 WORDS (37 SLOTS) 
AVERAGE MEMORY USAGE· CODE=12947, 0ATA=19469 
MEMORY INTEGRAL CODE=654 768, DATA=984 606 
DATA & COD[ ALLOWED IN & OCCUPIED GLOBAL 
INITIAL PB!TS· 219, OTHER PBITS 35 

(HYDRO) "BACKUP PROCESSOR" ON CANOE 
TASK TYPE OEPENOENT TASK{PR• CESS) 
PRIORITY 80 
USERCODE HYDRO 
CHARGECODE 551/13 
ACCESSCOOE MENEREY 
(HYDRO)"BACKUP PROCESSOR" ON 
PROCESSOR TIME 00 00 10.088 
I/0 TIME 00 00 04 410 
READYO TIME. 00 00 02 675 
lNITPBIT TIME· 00 00 00.310 
OTHERPBIT TIME 00 00 00 080 
ELAPSED TIME 00 07 22. 140 

CANOE 
CHARGECDDE 551/13. 
DATA IN SUBSPACE USED 5940 WORDS (6 SLOTS) 
AVERAGE MEMORY USAGE CDDE=29120, OATA=3959 
MEMORY INTEGRAL CODE=422 185, DATA=57 403 
DATA & CODE ALLOWED IN & OCCUPIED GLOBAL 
INITIAL PBITS 132, OTHER PBITS 5 

(HYORO)"BACKUP PROCESSOR" ON CANOE 
TASK TYPE DEPENDENT TASK(PROCESS) 
PRIORITY: 80 
USERCODE HYDRO 
CHARGECOOE 551/13 
ACCESSCODE. MENEREY 
(HYORO)"BACKUP PROCESSOR'' ON 
PROCESSOR TIME, 00.00 02 936 
I/0 TIME 00 00 01 921 
READYQ TIME 00 00 01 996 
INITPBIT TIME 00 00 00 354 
OTHERPBIT TIME 00 00 00 029 
ELAPSED TIME 00 04·56 841 

CANOE 
CHARGECODE 551/13 
OATA IN SUBSPACE USED 5940 WORDS (6 SLOTS) 
AVERAGE MEMORY USAGE CODE=29126. DATA=3504 
MEMORY INTEGRAL CODE=141 515. DATA=17 023 
DATA & CODE ALLOWED IN & OCCUPIED GLOBAL 
INITIAL PBITS 131, OTHER PBITS 5 

LGOFF 3854 USERCDDE· HYDRO 
ROUTING MENEREY /DNR/ "WATER MGMT" 
ACCESSCODE MENEREY 
SIGN OFF BY NORMAL LOG-OFF 
PROCESSOR TIME. 00·00 07 461 
1/0 TIME 00 00,30 277 
ELAPSED TIME 00 20 11 138 
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••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••• 
••• ... 
••• SUMMARY OF INPUT DATA ••• ... . .. 
••••••••••••••••••••••••••••••• 
······························· 

INPUT CONTROL PARAMETERS FOR RED RUN DRAIN ATC 

PARAMETER VAR I ABLE VALUE 
••••••••••••••••••••••••••••••••••••••••••••••••••• •••••• • •••••• 

NUMBER OF DYNAMIC ROUTING REACHES KKN 

TYPE OF RESERVOIR ROUTING KUI 

MULTIPLE DAM INDICATOR MULOAM 

PRINTING INSTRUCTIONS FOR INPUT SUMMARY KOMP 

NO OF RESERVOIR INFLOW HYOROGRAPH POINTS ITEH 

INTERVAL OF CROSS-SECTION INFO PRINTED OUT WHEN VNK=9 NPRT 

KFLP 

9 

0 

0 

3 

25 

0 

FLOOD-PLAIN MODEL PARAMETER 

LANDSLIDE PARAMETER KSL 0 

CONTOUR PLOTTING PARAMETER !CONT 0 

DHF(INTERVAL BETWEEN INPUT HYOROGRAPH ORDINATES) = 1 00 HRS 

TEH(TIME AT WHICH COMPUTATIONS TERMI_NATE) 24 0000 HRS 

INFLOW HYDROGRAPH TO RED RUN DRAIN ATC 
••••••••••••••••••••••••••••••••••••••••••• 

300.00 333 00 365 00 396.00 427 00 459 00 490 
552 00 609 00 663 00 717 00 771 00 881 00 992 

1214 00 1350 00 1516 00 1641 00 1817 00 1925 00 ?208 
2597 00 

TIME OF INFLOW HYDROGRAPH ORDINATES .............•............................. 

00 
00 
00 

521 00 
1102 00 
2402 00 



0.0000 
8 0000 

16 0000 
24 0000 

1 .0000 
9 0000 

17 0000 

2 0000 
10 0000 
18 0000 

I 

3 0000 
11 0000 
19 0000 

4,0000 
12 0000 
20 0000 

5 coco 
13 0000 
21 0000 

I 

6 0000 
14 0000 
22 0000 

7 0000 
15 0000 
23 0000 



CROSS-SECTIONAL PARAMETERS FDR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

PARAMETER 
*************************************************** 

NUMBER OF CROSS-SECTIONS 

MAXIMUM NUMBER OF TOP WIDTHS 

NUMBER OF CROSS-SECTIONAL HYDRDGRAPHS TO PLOT 

TYPE OF OUTPUT OTHER THAN HYDROGRAPH PLOTS 

CROSS-SECTIONAL SMOOTHING PARAMETER 

DOWNSTREAM SUPERCRITICAL OR NOT 

NO. DF LATERAL INFLOW HYDRDGRAPHS 

NO. OF POINTS IN GATE CONTROL CURVE 

VARIABLE 
****** 

NS 

NCS 

NTT 

uNK 

KSA 

KSUPC 

LO 

KCG 

CROSS-SECTIONAL VARIABLES FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

PARAMETER UNITS VARIABLE 
****************************************** ******* ****** 

LOCATION OF CROSS-SECTION MI 
ELEVATION (MSL) OF FLOODING AT CROSS-SECTION FT 

ELEV CORRESPONDING TO EACH TOP WIDTH 
TOP WIDTH CORRESPONDING TO EACH ELEV 

(ACTIVE FLOW PORTION) 
TOP WIDTH CORRESPONDING TO EACH ELEV 

(OFF-CHANNEL PORTION) 

SURFACE AREA CORRESPONDING TO EACH ELEV 
(ACTIVE FLOW PORTION) 

SURFACE AREA CORRESPONDING TO EACH ELEV 
(OFF-CHANNEL PORTION) 

NUMBER OF CROSS-SECTION 
NUMBER OF ELEVATION LEVEL 

FT 
FT 

FT 

ACRES 

ACRES 

X 1 (I) 
FSTG(I) 

XE (K, I l 
XC(K,I) 

XS(K,I) 

DSA(K,I) 

SSA(K,I) 

K 

VALUE 
* * * * ... *. 

12 

8 

0 

9 

0 

0 

0 



CROSS-SECTION NUMBER 
••••••••••••••••••••••••• 

X 1( I) 0 0 000 FSTG(I) 599 00 X1L(l) 0 000 X1R(l) 0 coo 

XE 585 0 588 0 592.0 596 0 600 0 602 0 604 0 605 0 

XC 10.0 67 0 75 0 75 .0 75 0 75 0 75 0 75 0 

XCL 0 0 0 0 0 0 330 0 440.0 550 0 550 0 550 0 
XCR 0 0 0 0 0 0 10 0 300 0 BOO 0 BOO 0 BOO 0 
XS 0 0 0 0 0.0 0 0 400 0 500 0 500 0 500 0 

CROSS-SECTION NUMBER 2 
••••••••••••••••••••••••• 

X 1( I) = 0.523 FSTG( I) 599 00 X1L(I) 0 464 X 1R( I) 0 360 

XE 584 0 587 0 591 0 595 0 599 0 601 0 603 0 605 0 

XC 24.0 55 0 66 0 68 0 68 0 68 0 68 0 68 0 

XCL 0 0 0.0 0 0 180 0 240 0 240 0 300 0 300 0 
XCR 0 0 0 0 0.0 100 0 100 0 250.0 500 0 500 0 
XS 0 0 0 0 0 0 370 0 580 0 680 0 500 0 500 0 

CROSS-SECTION NUMBER 3 
••••••••••••••••••••••••• 

X 1 ( I) 0 0 682 FSTG(l) 598 00 X1L(l) 0 565 X 1 RI I ) 0 519 

XE 583 5 587.0 591 0 595 0 599 0 601 0 603 0 605 0 

XC 8 0 57 0 80 0 104 0 104 0 104 0 104 0 104 0 

XCL 0 0 0 0 0 0 440 0 1033 0 1230 0 1500 0 1500 0 
XCR 0 0 0.0 0 0 0 0 20 0 190 0 300 0 300 0 
XS 0 0 0.0 0 0 0 0 200 0 450 0 500 0 500 0 

CROSS-SECTION NUMBER 4 
••••••••••••••••••••••••• 
X1(I) = 0 6% FSTG(l) 597 00 X1l(l) 0 579 X 1RI I) 0 533 



XE 

XC 

XCL 
XCR 
XS 

583 0 

20 0 

0 0 
0 0 
0 0 

587 0 

59 0 

0.0 
0 0 
0 0 

591 0 

78 0 

0 0 
0 0 
0 0 

595 0 599 0 

88 0 88 0 

450.0 1033 0 
0 0 30 0 
0 0 BOO 0 

601 0 

88 0 

1180.0 
200 0 

1600 0 

603 0 

88 0 

1310 0 
230 0 

1600 0 

605 0 

88 0 

1310 0 
230 0 

1600 0 



CROSS-SECTION NUMBER 5 

·············~·······•·*• 
X 1 ( I) 0 919 FSTG( I) 599.00 X 1 L II) 0 787 X1R(i) 0 741 

XE 582 2 586 0 590 0 594 0 598 0 600 0 602 0 604 0 

XC 45 0 66 0 72 0 83 0 88 0 88.0 88 0 88 0 

XCL 0 0 0 0 0 0 570.0 900 0 1300 0 1500 0 1700 0 
XCR 0 0 0 0 0 0 0 0 53.0 101 0 281 0 300 0 
XS 0 0 0 0 0 0 0.0 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBER 6 
••••••••••••••••••••••••• 

X1 ( I) 1 389 FSTG(I) 600 00 X1L(ll 1 461 X1R(I) 1 468 

XE 581 8 586 0 590 0 594 0 598 0 600 0 602 0 604 0 

XC 20 0 74 0 81 0 81 0 81 0 81 0 81 0 81 0 

XCL 0 0 0 0 94 0 465 0 470 0 494.0 560 0 600 0 
XCR 0 0 0 0 0 0 45 0 120 0 360 0 400 0 400 0 
XS 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CROSS-SECTION NUMBER 7 
••••••••••••••••••••••••• 

X 1 ( I) . 1. 722 FSTG(I) 600.00 X 1 L( I) . 1 555 X1R(I) 1 518 

XE 578 5 586 0 590 0 594 0 598 0 600.0 602 0 604 0 

XC 38 0 86 0 98 0 100 0 108 0 144 0 200 0 200 0 

XCL 0 0 0,0 0 0 0 0 0 0 0 0 325.0 325 0 
XCR 0 0 0 0 50 0 100 0 150 0 200 0 500 0 600 0 
XS 0 0 o.o 60 0 120 0 110 0 130.0 0 0 0 0 

CROSS-SECTION NUMBER 8 

···············••*•*••··· 
X1(1) • 2 040 FSTG(I) 0 00 X1L(I) 2 863 XIR(l) 1.826 



0 0 000 
N 000 
0 N 000 
"' oov 

0 0 000 
0 000 
0 N 00 

"' 0 a, 

0 0 000 
., 

"' 000 
a, "'0 
"' ., 

0 0 000 

"' 0 000 
a, <00 
"' ., 

0 0 000 .. 0 000 
a, 0 0 
"' 
0 0 000 
0 "' 000 
a, a, 

"' 
0 0 000 

"' "' 000 ., ., 
"' 

"' 0 000 
., 

"' 000 ... N 

"' 

...J"' 
UJ u u u V) 
)( )( )()()( 



CROSS-SECTION NUMBER 9 
·····~•*********~******** 

X 1( I) = 2 051 FSTG( I) = 600 00 X1L(l) 1 874 X1R(I) 837 

XE 578 4 586.0 590 0 594 0 595 9 598 0 600 0 G02 0 

XC 43 0 82 0 105 0 118 0 115 0 115 0 115 0 115 0 

XCL 0 0 0 0 0.0 0 0 a.a 0 0 0 0 1000 0 
XCR 0.0 0 0 0.0 0 0 0 0 0 0 1000.0 1000 0 
XS 0 0 0 0 100.0 850 0 920 0 1100 0 400 0 0 0 

CROSS-SECTION NUMBER 10 

-~······················· 
X:1 (I) = 2 OG2 FSTG{I) 0 00 X1L(Il 1 885 X 1 R( I) 1 9.19 

XE 578 5 586.0 590 0 594 0 596 0 598 0 600, 0 602 0 

XC 25 0 85 0 95 0 100.0 110 0 116 0 121 0 121 0 

XCL 0.0 0 0 0 0 0 0 0 0 0 0 0 0 1000 0 
XCR 0 0 0 0 0 0 0 0 60 0 60 0 1000 0 1000 0 
XS 0 0 0 0 0 0 100 0 800 0 800 0 900 0 400 0 

CROSS-SECTION NUMBER 11 
······················*•* 

I 

X 1 ( I) 2. 727 FSTG(I) 599.00 X1L(I) 2 283 X 1R( I) 2 359 

XE 578 0 584.0 588 0 592 0 594 0 596 0 598.0 600 0 

XC 8 0 50 0 72 0 80.0 80.0 80 0 80 0 80 0 

XCL 0.0 0 0 0 0 105.0 210 0 240 0 400 0 600 0 
XCR 0 0 0.0 100 0 445 0 690 0 700 0 760 0 820 0 
XS 0 0 0 0 0.0 0 0 o.o 0 0 0 0 0 0 

CROSS-SECTION NUMBER 12 
************************* 

X1(1) = 3 261 FSTG(I) 588 00 X1L(I) 2 775 X1R(I) 2 851 



XE 577.B 583 0 587 0 591 0 593 0 595 0 597 0 599 0 

XC 44 0 65 0 88 0 95 0 95 0 95 0 95 0 95 0 

XCL 0 0 0 0 50,0 300 0 500 0 700 0 750 0 990 0 
XCR 0 0 0 0 40 0 160 0 180 0 190.0 190 0 190 0 
XS 0 0 0 0 50 0 0 0 0 0 0 0 0 0 0 0 

HS(1, 8) 15 GREATER THAN HS(1. 7) 
THIS ADVERSE SLOPE MAY CAUSE PROBLEMS LATER IN THE ROUTING COMPUTATIONS.PARTICULARLY IF THE BASE FLOW IS SMALL 

HS(1,10) IS GREATER THAN HS(1, 9), 
THIS ADVERSE SLOPE MAY CAUSE PROBLEMS LATER IN THE ROUTING COMPUTATIDNS,PARTICULARLY IF THE BASE FLOW IS SMALL 



MANNING N ROUGHNESS COEFFICIENTS FOR THE GIVEN REACH~S 
(MC(K,l),K=1,NCS) WHERE I = REACH NUMBER 

***••****••············***•*************~•·~··········*• 
REACH 1 0 050 0 050 0 045 0 045 0 045 0.045 0 045 0 045 

REACH 0.095 0 095 0 095 0 095 0.095 0 095 0 095 0 095 

REACH 0 100 0 100 0 100 0 100 0 100 0 100 0 100 0 100 

REACH 2 0 050 0 050 0 045 0 045 0 045 0.045 0 045 0 045 

REACH 2 0 095 0.095 0 095 0 095 0 095 0 095 0.095 0 095 

REACH 2 .. 0 095 0 095 0 095 0 095 0 095 0 095 0.095 0 095 

REACH 3 0.050 0.050 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 3 .. 0 100 0 100 0 100 0 100 0 100 0 100 0 100 0 100 

REACH 3 ... 0 100 0 100 0 100 0. 100 0 100 0 100 0 100 0 100 

REACH 4 0.050 0.045 0 045 0 040 0 040 0 040 0 040 0 035 

REACH 4 0 100 0 100 0 100 0 100 0 100 0 090 0 070 0 050 

REACH 4 0 100 0 100 0 100 o, 100 0 080 0 060 0 050 0 040 

REACH 5 .. 0 045 0 045 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 5 ... 0 150 0 150 0.150 0. 150 o. 120 0 100 0 100 0 080 



REACH 5 0 080 0.080 0.080 0 080 0 080 0 080 0.060 0 060 

REACH 6 0 045 0 045 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 6 0 080 0 080 0 080 0 080 0.080 0 080 0 060 0 060 

REACH 6 .. 0.080 0.080 0 080 0 080 0 080 0 080 0 080 0 060 

REACH 7 0 045 0 045 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 7 ... 0.080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 7 .. 0.080 0.080 0 070 0 070 0.065 0 060 0 060 0 060 

REACH 8 0 045 0 045 0 045 0 040 0 040 0 040 0 040 0 040 

REACH 8 0 080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 8 0.080 0 080 0 070 0 070 0 065 0 060 0 060 0 060 

REACH 9 0.045 0 045 0 040 0 040 0 040 0 040 0 040 0 040 

REACH 9 0 090 0.090 0 090 0 090 0 080 0 070 0 070 0 070 

REACH 9 0 090 0 090 0 090 0 090 0 080 0 070 0 070 0 070 

REACH 10 0 045 0 042 0 040 0.040 0 040 0 040 0 040 0 040 

REACH 10 0 100 0 080 0 050 0 045 0 030 0 030 0 030 0 030 

REACH 10 0. 150 0 150 0 150 0 120 0 110 0 100 0 100 0 100 

REACH 11 .. 0 035 0.035 0 035 0 035 0 035 0 035 0 035 0 030 



REACH 11 0 040 0 040 0.040 0 040 0 040 0 040 0 040 0 04( 

REACH 11 .. 0 050 0 050 0 050 0 050 0 050 0 050 0 050 0 05( 



CROSS-SECTIONAL VARIABLES FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

PARAMETER UNITS VARIABLE 

****••······*•*•··••*****••··············· ..,,.,. * •••• •••••• 
MINIMUM COMPUTATIONAL DISTANCE USEO MI OX(!) 

BETWEEN CROSS-SECTIONS 

CONTRACTION - EXPANSION COEFFICIENTS EC(!) 
BETWEEN CROSS-SECTIONS 

REACH NUMBER OX(!) EC(!) 
•••••••••••••• •••••••• •••••••• 

0 600 0 000 

2 0 500 0 000 

3 0 500 0 000 

4 0 500 0 000 

5 0 250 0 000 

6 0 100 0 000 

7 0 150 0 000 

8 0 500 0 000 

9 0.500 0 000 

10 0 250 0 000 

11 0 250 0 000 



., 

20 
9821 
5970 
2080. 

I I 

DOWNSTREAM FLOW PARAMETERS FDR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

PARAMETE~ UNITS VARIABLE VALUE 

*********~********************•*********** ******* ****** ··········~·· 

MAX DISCHARGE AT DOWNSTREAM EXTREMITY CFS 

MAX LATERAL OUTFLOW PRODUCING LOSSES CFS/FT 

INITIAL SIZE OF TIME STEP HR 

INITIAL WATER SURFACE ELEVATION DOWNSTREAM FT 

SLOPE OF CHANNEL DOWNSTREAM OF DAM FT/MI 

THETA WEIGHTING FACTOR 

CONVERGENCE CRITERION FOR STAGE 

TIME AT WHICH DAM STARTS TO FAIL 

INDICATOR FOR CONSTANT TIME STEP 

LATERAL INFLOW REACH NUMBER 

LOX(!) 

4 

(QL(L, 1),L=1,ITEH) 
20, 23, 34 100, 

13042 15512 16020 146B6 
4934. 4227 3707 3310 

582 
12588 

2969 

2349 
10322 

2659 

FT 

HR 

5964 
7823 
2372 

QMAXD 

QLL 

DTHM 

YON 

SOM 

THETA 

EPSY 

TFI 

KTIMST 

0.0 

0 000 

0000 

0 00 

2 00 

0 60 

0 000 

0 00 

0 



•••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••• 
••• 
••• 
••• 

SUMMARY OF OUTPUT DATA 
••• 
••• 
• •• 

•••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••• 



SLOPE PROFILE ELEV 
MILES FEET MI LE 

0 0 0.3 0 7 1 0 1 3 1 6 2 0 2 3 2 6 2 9 3 3 

5B5 oo• I I I I I 585 0 0.0 
I I I I I I I 
I l l I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I l I I l 
I I I I I 
I I I I I 

584 001 I • I I I I 584 0 0 5 
l l I I I I I I 
I I I I I I I I 
I l I I I l 

583 501 l • I I l I 583 5 0 7 
I l I l l l I l 
l l I l I I I I 
I I I l l I I I l 

583 001 I I* I I I I I I 583 0 0 7 
I I I I I I l I l I I 
I I I I I I I I l I I 
I I I I I I I I I I I 
I I I I I I 
I I I I I I 
I l l l I l I 

5B2 201 I • I I I I I 582 2 0 9 
I I I I I I I I 
I I I I I I I I 

581 801 I I I I • I I I 581 8 1 4 
I I I I I I I I I I 
I I I I I I I I I 
I I I I I I I 

E I I I I I I 
L I I I 1 I I I I 
E I I I I I I I I I 
V F I I I I I I I I I 
A E I I I I I I I I 
T E I I I I I I I I 
I T I I I I I I I I I 
a I I I I I I I I I I 
N I I I I I I I I I 

I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I I 
I I I I l I I I I I 
I I I I I I I [ I I 
I I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I [ I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I - I I 

578 501 I I I I I • I .. I I I S78 5 1 7 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I 

578 001 I I I I I I S78 0 2 7 



577.801 
0.0 0 3 

I 
0 1 

I 
1 0 

I 
1 3 

MILES 

I 
1 6 2 0 2 3 2 6 2 9 

• 577 8 
3 3 

3 3 



CROSS-SECTION MILE I BOTTOM REACH NO REACH SLOPE MESAGE 
NO ELEVATION LENGTH 

FEET MILES FT/Ml 

1 a 000 585.00 
2 a 523 584 00 1 a 523 91 
3 0 682 583 50 2 0. 159 3 14 
4 0.696 583,00 3 0 014 35 71 
5 o 919 582 20 4 0.223 3 59 
6 1 389 581 80 5 0 470 o 85 
7 1 722 578,50 6 0 333 9 91 
8 2 040 578 50 7 o 31s 0.00 
9 2.051 578.40 8 o 011 9 09 

10 2 062 578 50 9 o 011 -9 09 
11 2.727 578 00 10 o 665 o 75 
12 3.261 577 80 11 0 534 0 37 

TOTAL NUMBER OF CROSS SECTIONS (ORIGINAL+INTERPOLATED) (N) 17 MAXIMUM ALLOWABLE 200 

STARTING ELEVATIONS OF LEFT FLOODPLAIN 
592 591 591 591 590 586 586 586 
600 599. 600 600 600 589 588 584 
583 

STARTING ELEVATIONS OF RIGHT fLOOOPLA IN 
592 591 595 595 594. 590 586, 586 
586. 586. 594, 598 594. 585 584 584 
583 

I) 



INITIAL CONDITIONS 

K X( I) YD(!) QDI (I) FRD SOM 

17 7 3.261 583.54 320 00 0 09 0 375 
17 0 3 261 583 54 320 00 
16 1 2.994 583 66 320 00 0 12 
16 2 2 994 583 67 320 00 0 12 
15 1 2 727 583.94 320 00 0 19 
15 2 2.727 583 95 320 00 0 18 
15 3 2 727 583 95 320 00 0 18 
14 1 2 395 584 47 320 00 0 13 
14 2 2 395 584 45 320 00 0 11 
14 3 2 395 584 45 320 00 0 12 
13 1 2 062 584 75 320 00 0 09 
13 2 2 062 584 75 320 00 0 09 
13 3 2.062 584 75 320 00 0.09 0 
12 1 2 051 584 76 320 00 0 07 
12 2 2.051 584 76 320 00 0 07 
11 1 2 040 584 76 320 00 0 09 
11 2 2 040 584.76 320 00 0 09 
10 1 1. 88 1 584 87 320 00 0 08 
10 2 1 881 584 87 320 00 0 08 

9 1 1 722 584 95 320.00 0 07 
9 2 1 722 584 95 320 00 0 07 
8 1 1 6 11 585. 11 320 00 0 07 
8 2 1 6 11 585 01 320 00 0 10 
8 3 1 . 6 11 585 01 320 00 0 10 
8 4 1 611 585 01 320 00 0 10 
7 1 1 500 585 43 320 00 0 09 
7 2 1 500 585 17 320 00 0 14 
7 3 1 500 585 16 320 00 0 15 
7 4 1.500 585 16 320 00 0 15 
6 1 1 .389 585 78 320 00 0 13 
6 2 1 389 585 55 320 00 0 20 
6 3 1. 389 585 54 320 00 0 22 
6 4 1 389 585 54 320 00 0 22 
5 1 0 919 586 71 320 00 0 13 
5 2 0 919 586,71 320 00 0 11 
5 3 0.919 586,71 320 00 0 11 
4 1 0 696 587 15 300 00 0 19 
4 2 0 696 587 15 300 00 0 19 
3 1 0 682 587 27 300 00 0 20 
3 2 0.682 587 20 300 00 0 27 
3 3 0.682 587 20 300 00 0 29 
3 4 0 682 587 20 300 00 0 29 
2 1 0.523 588 17 300 00 0 18 
2 2 0 523 588 18 300 00 0 16 
1 1 0.000 589 52 300 00 0 18 
1 2 0 000 589 54 300 00 0 14 
1 3 0 000 589 54 300 00 0 13 

X(I) YD( I) YNORM(I) 
0 00 589.54 589 54 

2 0 52 588 18 588. 18 
3 0 68 587.20 587.20 
4 0 70 587 15 587 15 
5 0 92 586 71 586.71 



I 
6 39 ' 585 54 
7 50 585, 16 
8 1 61 585 01 
9 1. 72 584 95 

10 1 .88 584 87 
11 2 04 584,76 
12 2 05 584 76 
13 2.06 584 75 
14 2 39 584 45 
15 2 73 583.95 
16 2.99 583 67 
17 3 26 583 54 

(OD!(l),1=1,N) 
*•********••···· 

300.00 
320 00 
320 00 

(VD(I),1=1,N) 
••••••••••••••• 

589 54 
584 95 
583.54 

300 00 
320 00 

588 18 
584 87 

585.54 
585 •( 

585 c, 
584 95 
584 87 
584 76 
584 76 
584 75 
584 45 
583.95 
583.67 
583 54 

I 

300 00 
320 00 

587 20 
584 76 

300 00 
320 00 

587. 15 
584 76 

320 00 
320 00 

586 71 
584 75 

320 00 
320 00 

585 54 
584 45 

320 00 
320 00 

585 16 
583 95 

320 00 
320.00 

585 01 
58J 67 



TIME PARAMETERS OF OUTFLOW HYOROGRAPH IMMEDIATELY DOWNSTREAM OF DAM 

PARAMETER UNITS VARIABLE VALUE 
******************************************* ••••••• •••••• ···••*•···· 

TIME TO FAILURE HR TFH 24 000 

TIME TO START OF RISING LIMB OF HYOROGRAPH HR TFO 0 000 

TIME TO PEAK HR TP 24 000 

TIME STEP SIZE HR OTHI 000 

************************************************************************************************••···························· 
TT = 0 0000 0TH = 0000 !TERR 0 
QU( 1) = 300 00 YU( 1) = 589 54 QU(N) = 320 00 YU(N) = 583 54 FRDM=O 00 IFR= 0 FRM=7 00 I FM"' 0 

********************************""***********""*****************************""***************••·························· •••••••• 
TT = 0 0000 0TH = 0000 I TERR 0 
QU(1) = 300 00 YU( 1 ) 589 54 QU(N) = 320.00 YU(N) 583 54 FROM=O 13 IFR::: FRM= 

X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 589,54 0 30 300 0 0 0 0.0 70 0 0 0 0 70 1 0 0 221 0 0 0 0 0 
0 52 588 18 0 30 300 0 0 0 0 0 58 2 0 0 0 0 58 2 0 0 185 0 0 0 0 0 
0 68 587 20 0 30 300 0 0 0 0 0 58 2 0 0 0 0 58 2 0 0 125 5 0 0 0 0 
0 70 587 15 0 30 300 0 0 0 0 0 59 7 0 0 0 0 59 7 0 0 166 7 0 0 0 0 
0 92 586 71 0 32 320 0 0 0 0 0 67 1 0 0 0 0 67 0 0 258 1 0 0 0 0 
1 39 585 54 0 32 320 0 0 0 0 0 68 1 0 0 0 0 68 0 0 164 5 0 0 0 0 
1 50 585 16 0 32 320 0 0 0 0 0 69 8 0 0 0 0 69 8 0 0 213 6 0 0 0 0 

61 585 01 0 32 320 0 0 0 0 0 74 3 0 0 0 0 74 3 0 0 287 4 0 0 0 0 
72 584 95 0 32 320 0 0 0 0 0 79 3 0 0 0 0 79 3 0 0 378 0 0 0 0 0 

1 88 584 87 0 32 320 0 0 0 0 0 77 3 0.0 0 0 77 3 0 0 346 5 0 0 0 0 
2 04 584 76 0 32 320 0 0 0 0 0 75 0 0 0 0 75 0 0 313 4 0 0 0 0 
2 05 584 76 0 32 320 0 0 0 0 0 75 6 0 0 0 0 75 6 0 0 377 3 0 0 0 0 
2 06 584 75 0 32 320 0 0 0 0 0 75 0 0 0 0 0 75 0 0 0 312 5 0 0 0 0 
2 39 584 45 0 32 320 0 0 0 0 0 63 4 0 0 0 0 63 4 0 0 247 8 0 0 0 0 
2 73 583 95 0 32 320 0 0 0 0 0 49 6 0 0 0 0 49,6 0 0 171 5 0 0 0 0 
2 99 583 67 0 32 320 0 0 0 0 0 58 4 1 0 2 9 63 4 0 0 243 4 0 1 0 2 
3 26 583.54 0 32 319 6 0 2 0 2 68 1 6 7 5 4 86 9 0 0 319 2 8 4 

******************************************************••······································································ TT = 0 0000 0TH = 0000 !TERR 2 
QU( 1) = 300 00 YU( 1 ) = 589 56 QU(N) = 335 83 YU(N) = 583 30 FROM:::O 00 IFR"" 3 FRM:::7 00 IF M::: 0 

···············································································································~·············· TT = 0 0000 0TH = 0000 ITERR 2 
OU( 1) = 300 00 YU( 1) 589 56 QU(N) = 335 83 YU(N) 583 30 FRQMe:O 13 !FR= FRM= 

X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 589 56 0 30 300 0 0 0 0 0 70 1 0 0 0 0 70 0 0 222 1 0 0 0 0 
0.52 588 18 0 30 299 3 0 0 0 0 58 2 0.0 0 0 58 2 0 0 185 1 0 0 0 0 
0.68 587.22 0.30 299.1 0 0 0 0 58 3 0 0 0 0 58 3 0 0 126.3 0 0 0 0 



0. 70 587. 14 0 30 299. 1 0 0 0 0 59 7 0 0 ' 0 0 '59' 7 -0 6 ' 166 G 0 0 0 0 
0.92 586,71 0 32 319,2 0 0 0 0 67 1 0 0 0 0 67 1 -o 0 258 0 0 0 0:0 
1 39 585 54 0 32 319,0 0 0 0 0 68 1 0 0 0 0 68 0 0 164 9 0 0 0 0 
1 50 585, 17 0 32 318 9 0.0 0 0 69 9 0 0 0 0 69 9 0 0 2H 3 0 0 0 0 
1 . 6 1 585.()2 0 32 318 7 0 0 0.0 74 4 0 0 0 0 74 4 0 0 288 .3 0 0 0 0 
1 72 584 96 0 32 318 4 0 0 0 0 79 3 0 0 0.0 79 3 0 0 379 0 0 0 0 0 
1 88 584.88 0 32 318 0 0 0 0 0 77 4 0 0 0 0 77 4 0 0 347 7 0 0 0 0 
2 04 584,78 0 32 317 5 0 0 0 0 75 2 0 0 0 0 75 2 o o 314 7 o o o o 
2.05 584.78 0 32 317,5 0.0 0.0 75 7 0 0 0 0 75 7 0.0 378 6 0 0 0 0 
2 .06 584 77 0 32 317 4 0 0 0.0 75 1 0 0 0 0 75 1 0 0 313 8 0 0 0 0 
2 39 584 48 0.32 316 3 0 0 0 0 63 5 0 0 0 0 63 5 0 0 249 2 0 0 0 0 
2 73 583 79 0.32 318 9 0 0 0 0 48 5 0 0 0 0 48 5 -o 2 163 8 0 0 0 0 
2.99 583.46 0.33 325 4 0.0 0 0 57 3 0 0 0 0 57 3 -0 2 231 5 0 0 0 0 
3.26 583 30 0 34 335 7 0 1 0 0 66 7 3 7 3 0 77 2 -o 2 303 0 0 6 0 4 

**********************************************************************************•••••~••••~•~••••••••~•t•••••••••r+••••• ttt• 

TT = 0 0000 0TH = 0000 !TERR 1 
QU(1) = 300 00 YU(1) = 589.55 QU(N) = 344 42 YU(N) = 583 01 FRDM=O 00 I FR== 3 FRM=7 00 IFM= 0 

********************************************************tt • tt • t ••• t•~••t •• t •• t •• ttttt • tt • t • t+t+tt+t1+tttt/ttttttl+t++tt++t>+i I 

TT = 0 0000 0TH = 0000 !TERR 
QU( 1 ) = 300 00 YU(1) 589.55 QU(N) = 344 42 YU( N) 583 01 FRDM=O 13 I FR"' fRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL SR 

0 00 589.55 0 30 300.0 0 0 0 0 70 1 0 0 0 O 70 1 -0 0 221 6 0 0 0 0 
0 52 588 18 0 30 300.6 0 0 0 0 58 2 0 0 0 0 58 2 0 0 185 4 0 0 0 0 
0 68 587 21 0 30 300 8 0 0 0 0 58 2 0 0 0 0 58 2 -0.0 126 0 0 0 0 0 
0 70 587 15 0 30 300 8 0 0 0 0 59 7 0 0 0 0 59 7 0 0 16G 9 0 0 0 0 
0.92 586 71 0 32 320 6 0 0 0 0 67 1 0 0 0 0 67 1 0 0 258 2 0 0 0 0 
1 39 585 52 0 32 321 2 0 0 0 0 67 9 0 0 0 0 67 9 -0 0 163 7 0 D 0 0 
1 50 585 14 0 32 321 8 0.0 0.0 69 5 0 0 0 0 69 5 -0 0 211 9 0 0 0 0 
1 61 584 98 0.32 322 7 0 0 0 0 74 0 0 0 0 0 74 0 -o 0 285 1 0 0 0 0 
1 72 584 91 0.32 323,8 0.0 0 0 79 0 0 0 0.0 79 0 -0 375 3 0 0 0 0 
1. BB 584 83 0 33 325 6 0 0 0 0 77 1 0 0 0 0 77 1 -o 343 5 0 0 0 0 
2 04 584.71 0.33 327 7 0 0 0 0 74.7 0 0 0 0 74 7 -o 309 9 0 0 0 0 
2 05 584 71 0 33 327 8 0 0 0 0 75 4 0 0 0 0 75 4 -o 373 8 0 0 0 0 
2 06 584 70 0 33 328 0 0 0 0 0 74 6 0 0 0 0 74 6 -o 308 9 0 0 0 0 
2 39 584 37 0 33 333 5 0 0 0 0 62 7 0 0 0 0 62 7 -o 242 2 0 0 0 0 
2 73 583 64 0 34 337 5 0 0 0 0 47 5 0 0 0 0 47 5 -o 156 7 0 0 0 0 
2.99 583 2 1 0 34 340 0 0 0 0 55 9 0 0 0 0 55 9 -0 2 17 5 0 0 0 0 
3 26 583 01 0 34 344 4 0.0 0 0 65 0 0 1 0 1 65 3 -0 2 283 9 0 0 0 0 

*********************************************************++++++T++++•++++•••++++Tt++T+•++T++++++TT*ttTTt+ttT++Tttf++T+TtfT+t+t 
TT = 1.0000 0TH = 0000 !TERR 
QU(1) = 333 00 VU( 1) = 589 71 QU(N) = 347 86 YU( N) = 582 69 FRDM=0 00 !FR= 3 FRM=7 00 IFM= 0 

*********************************************·•······························•***•···················f•····•t••·~·········••t• 
TT = 1 0000 DTH = 0000 !TERR 1 
OU( 1) = 333 00 YU( 1) 589 7 1 QU(N) = 347 86 YU(N) 582 69 r-RDM=O 14 I FR:a: FRM= 

X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 589 71 0 33 333 0 0 0 D 0 70 4 0 0 D 0 70 4 0 233 0 0 D 0 0 
0 52 588 28 0 32 321 5 0 0 0 0 58 5 0 0 0 0 58 5 0 191 4 0 Q 0 0 
0.68 587 30 0.32 319 1 0 0 0 0 58 8 0 0 0 0 58 8 0 13 1 4 0 0 0 0 
0 70 587 23 0 32 319 0 0.0 0 0 60, 1 0 0 0 0 60 0 1 172 0 0 0 0 0 
0.92 586 78 0 34 336 5 0 0 0 0 67 2 0 0 0 0 67 2 0 1 262 8 0 0 0 0 
1 39 585 54 0 33 332 9 0 0 0 0 68 1 0 0 0 0 68. 1 -0 0 164 6 0 0 0 0 
1. 50 585 12 0.33 332 5 0 0 0.0 69,4 0 0 0 0 69 4 -o 210 8 0 0 0 0 
1 , 61 584 95 0 33 332 3 0 0 0.0 73 8 0 0 0 0 73 8 -0 283.0 0 0 0 0 
1 72 584 88 0 33 332 2 0 0 0 0 78 8 0 0 0 0 78 8 -0 372 7 0 0 0 0 
1 88 584 79 0.33 332. 1 0 0 0 0 76 8 0 0 0 0 76 8 -0 340.~ 0 0 0 0 
2 04 584 .67 0 33 332 0 0.0 0 0 74 4 0 0 0 0 74 4 -0 306 5 0 0 0 0 



2 05 584 67 0.33 332 0 0 0 0 0 75 2 0 0 0 0 75 2 -o 1 370 3 0 0 0 0 
2 06 584 66 0 33 332 0 0 0 0 0 74 2 0 0 0 0 74 2 -0. I 305 4 0 0 0 0 
2 39 584 31 0 33 331 2 0 0 0 0 62 3 0 0 0 0 62 3 -o 2 238 6 0 0 0 0 
2 73 583 46 0.33 333 6 0 0 0 0 46 2 0 0 0 0 46 2 -o 3 148 0 0 0 0 0 
2 99 582 95 0.34 339 4 0 0 0 0 54 4 0 0 0 0 54 4 -o 4 203 0 0 0 0 0 
3 26 582 69 0.35 347 9 0 0 0 0 63 8 0 0 0 0 63 8 -o 5 263 6 0 0 0 0 

············································································································y•t••············· TT = 2 0000 DTH = 0000 !TERR 1 
QU( 1) = 365.00 YU( 1) = 589 90 QU(N) = 355.23 YU(N) = 582 44 FRDM=O 00 !FR= 3 FRM=7 00 !FM= 0 

................................................................................................................. , .••..•........ 
TT = 2 0000 DTH = 0000 !TERR 
QLi( i) = 365.00 YU( 1) 589.90 OU(N) = 355 23 YU(N) 582 44 FRDM=O 14 I FR« FRM= 

X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 589 90 0 37 365 0 0 0 0 0 70 8 0 0 0 0 70 8 0 3 246 6 0 0 0 0 
0.52 588 47 0.36 357 0 0 0 0 0 59 0 0 0 0 0 59 0 0 3 202 4 0 0 0 0 
0 68 587 50 0.35 354 3 0 0 0 0 59 9 0 0 0 0 59 9 0 3 142 7 0 0 0 0 
0 70 587 43 0.35 354 0 0 0 0 0 61 1 0 0 0 0 61 0 3 184 0 0 0 0 0 
0 92 586 96 0 37 372 0 0 0 0.0 67 4 0 0 0 0 67 4 0 3 275 0 0 0 0 0 
1 39 585 66 0 36 362 5 0 0 0 0 69 6 0 0 0 0 69 6 0 1 173 0 0 0 0 
1 50 585 22 0 36 360 7 0 0 0 0 70 3 0 0 0 0 70 3 0 0 217 5 0 0 0 0 
1 61 585 03 0 36 359 1 0 0 0 0 74 4 0 0 0 0 74 4 0 0 289 0 0 0 0 0 
1 72 584 95 0 36 357 6 0 0 0 0 79 3 0 0 0 0 79 3 -0 0 378 4 0 0 0 0 
1 88 584.85 0. 36 355 6 0 0 0 0 77 2 0 0 0 0 77 2 -o 0 345 4 0 0 0 0 
2 04 584 72 0 35 354 0 0 0 0 0 74 8 0 0 0 0 74 8 -0 310 2 0 0 0 0 
2 05 584 72 0 35 353 9 0.0 0 0 75 4 0 0 0 0 75 4 -o 374 1 0 0 0 0 
2 06 584 70 0 35 353 8 0 0 0 0 74 6 0 0 0 0 74 6 -o 1 309 1 0 0 0 0 
2 39 584 31 0 35 352.7 0 0 0 0 62 3 0 0 0 0 62,3 -0 2 239 0 0 0 0 0 
2 73 583 39 0 35 352 2 0 0 0 0 45 7 0 0 0 0 45 7 -0 3 144 9 0 0 0 0 
2 99 582 77 0 35 352 5 0 0 0 0 53 4 0 0 0 0 53 4 -o 6 193 1 0 0 0 0 
3 26 582 44 0 36 355 2 0 0 0 0 62 8 0 0 0 0 62 8 -o 7 247 9 0 0 0 0 

••• - •••••• +++•+++•+++•+++++•++++*************"'******•*****•********"'**"'***"***•*1<1<+-*** +••• ~ t•t t-t .... I tt i" t t .... + • t t I~ t t-*I tt t t +,•t'r 

TT = 3 0000 DTH = 0000 ITERR 
QU(1) = 396 00 YU ( 1 ) = 590 08 QU(N) = 377 27 YU(N) = 582 31 FRDM'='O 00 IFR= 3 FRM=7 00 IFM= 0 

*******··•****************•*••····························*•*••·····••*••·······~·•·+•t••····································· 
TT = 3 0000 DTH = 0000 !TERR 1 
QU ( 1) = 396 00 YU ( 1) 590 08 QU(N) = 377 27 YU(N) 582 31 FRDM=0 14 IFR= FRM= 

X(I) y QO OQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 590 08 0 40 396 0 0 0 0 0 71 2 0 0 0 0 71 2 0 5 258 9 0 0 0 0 
0 52 588 64 0 39 386 9 0 0 0 0 59 5 0 0 0 0 59 5 0 5 212 5 0 0 0 0 
0 68 587 72 0 38 384 2 0 0 0 0 61 1 0 0 0 0 61 0 5 156 0 0 0 0 0 
0 70 587 66 0 38 383.9 0 0 0 0 62 1 0 0 0 0 62 0 5 197 7 0 0 0 0 
0 92 587 18 0 41 411 4 0 0 0 0 67 8 0 0 0 0 67 8 0 5 290 1 0 0 0 0 
1.39 585 86 0 40 401 1 0 0 0 0 72 2 0 0 0 0 72 2 0 3 187 0 0 0 0 0 
1. 50 585 40 0 40 398 6 0 0 0 0 72 2 0 0 0 0 72 2 0 2 230 9 0 0 0 0 
1 61 585 2 1 0 40 396 1 0 0 0 0 75 8 0 0 0 0 75 8 0 2 302 3 0 0 0 0 
1 72 585 12 0 39 393 4 o.o 0 0 80 4 0 0 0 0 80 4 0 2 392 0 0 0 0 0 
1 88 585 01 0.39 389 7 0 0 0 0 78 4 0 0 0 0 78 4 0 357 9 0 0 0 0 
2 04 584 87 0 39 386 1 0 0 0 0 76 0 0 0 0 0 76 0 0 321 6 0 0 0 0 
2 05 584 87 0.39 385 8 0 0 0 0 76 2 0 0 0 0 76 2 0 385 6 0 0 0 0 
2.06 584 85 0.39 385 6 0 0 0 0 75 8 0 0 0 0 75 8 0 1 320 4 0 0 0 0 
2 39 584 44 0.38 378 5 0 0 0 0 63 3 0 0 0 0 63 3 -0 0 247 1 0 0 0 0 
2 73 583 43 0 37 374 9 0 0 0 0 46 0 0 0 0 0 46 0 -0 3 146 5 0 0 0 0 
2 99 582.70 0.38 375 2 0 0 0 0 53 0 0 0 0 0 53 0 -o 7 189 8 0 0 0 0 
3 26 582 31 0 38 377 3 0 0 0 0 62 2 0 0 0 0 62.2 -0 9 239 4 0 0 0 0 

·········•·*·•··································•*••·········································································· N = 4 0000 DTH = 1 0000 ITERR = 2 



I I I 
I 

·au ( 1 ) 427.00 YU( 1) 590,25 QU(N) 416 12 11 U{N) 582.29 FRDM=O 00 IFR= 3 FRM•7 00 I FM-= 0 

*****************************************************************••··•·~•********tt•t*********~****'**•~•t•••ttttttt•t•Y•t•ttt 
TT . 4 0000 • TH . 0000 !TERR 2 
QU(1) . 427 00 YU(1) 590.25 QU(N) . 416, 12 YU(N) 582.29 FRDM=O 14 I f-R= FRM= 

x(I) V QQ QQC QOL QQR B BL BR BT WAVEHT A AL AR 

0 00 590.25 0 43 427 0 0 0 0.0 7 1 5 0 0 0 0 71 5 0 7 271 5 0 0 0 0 
0 52 588.86 0. 42 416 5 0 0 0 0 60 1 0 0 0 0 60 1 0 7 225 8 0 0 0 0 
0.68 588 08 0 41 411 3 0 0 0 0 63.2 0 0 0 0 63 2 0.9 178 4 0 0 0 0 
o. 70 588 03 0 41 410 7 0 0 0 0 63 9 0 0 0 0 63 g 0 9 221 5 0 0 0 0 
0 92 587 56 0 49 492 3 0 0 0 0 68.3 0 0 0 0 68 3 0 g 315 6 0 0 0 0 
1 39 586 19 0 47 470 2 0 0 0 0 74 3 4 4 0 0 78 8 0 6 211 4 0 4 0 0 
1.50 585 74 0.47 465 2 0 0 0 0 75 4 0 0 0 0 75 4 0 6 255 6 0 0 0 0 
1 61 585 53 0.46 460 2 0 0 0 0 78 3 0 0 0 0 78 3 0 5 327 1 0 0 0 0 
1 72 585 44 0 46 455. 1 0 0 0 0 82 4 0 0 0 0 82.4 0 5 417 5 0 0 0 0 
1 88 585 31 0 45 448.0 0 0 0 0 80 6 0 0 0 0 80 6 0 4 381 8 0 0 0 0 
2 04 585 16 0 44 441 5 0.0 0 0 78 3 0 0 0 0 78 3 0 4 343 7 0 0 0 0 
2.05 585 16 0 44 441 0 0 0 0 0 77 7 0 0 0 0 77 7 0 4 407 6 0 0 0 0 
2.06 585. 14 0 44 440 6 0 0 0 0 78 1 0 0 0 0 78 1 0 4 342 3 0 0 0 0 
2 39 584.69 0 43 430 0 0 0 0 0 65 2 0 0 0 0 65 2 0.2 263 0 0 0 0 0 
2 73 583.61 0 42 422 5 0 0 0 0 47 2 0 0 0 0 47 2 -0 1 154 8 0 0 0 0 
2 99 582 77 0 42 418 4 0 0 0 0 53 4 0 0 0 0 53 4 -o 6 193 5 0 0 0 0 
3 26 582 29 0 42 416 1 0 0 0 0 62 1 0 0 0 0 62 1 -o 9 238 5 0 0 0 0 

···········································~··································································•t••·~·········· TT . 5 0000 DTH . 0000 !TERR 2 
QU( 1) . 459 00 YU( 1 ) . 590 61 QU(N) . 543 72 YU(N) . 582 75 FRDM=O 00 IFR: 15 FRM=7 00 IFM= 0 

···················································•·******************************i*****•••t••······················•i**·•··· 
TT . 5.0000 • TH . 0000 !TERR 2 
QU( 1) . 459 00 YU( 1) 590 61 QU(N) . 543 72 YU(N) 582 75 FROM=O 13 IFR• FRM= 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 590.61 0 46 459 0 0 0 0 0 72 2 0 0 0 0 72 2 0 297 0 0 0 0 
0 52 589.70 0 42 417 1 0 0 0 0 62 4 0 0 0 0 62 4 5 276 8 0 0 0 0 
0 68 589 42 0 39 393 0 0 0 0 0 70 9 0 0 0 0 70 9 2 2 268 8 0 0 0 0 
o. 70 589 41 0 39 390 3 0 0 0 0 70 5 0 0 0 0 70 5 2 3 314 2 0 0 0 0 
0.92 588 91 0 88 880 5 0 0 0 0 70 4 0 0 0 0 70 4 2 2 409 2 0 0 0 0 
1 39 587 28 0 78 7GG 9 16 2 0 0 76 2 30 2 0 0 106 4 1 7 293 9 19 4 0 0 
1.50 586 83 0 76 757 0 2 7 1 0 79 8 13 0 3 5 100 4 7 34 1 5 4 4 
1 61 586 59 0 74 738 2 0 4 0 6 83.5 4 6 4 9 98 8 6 413 3 1 3 1 .4 
1 72 586 46 0 72 717 9 0 0 0 1 87 4 0 0 5 8 100 0 5 504 9 0 0 1 3 
1 88 586 29 0.69 689 1 0 0 0 0 86 3 0 0 1 8 90 3 4 463 7 0 0 0 3 
2 .04 586 08 0.66 662 8 0 0 0 0 85 2 0 0 0 0 85 2 3 419 3 0 0 0 0 
2.05 586 08 0 66 6G1 1 0 0 0 0 82 4 0 0 0 0 84 4 3 481 4 0 0 0 0 
2 06 586 06 0.66 659 4 0 0 0 0 85 1 0 0 0 0 85 1 3 417 2 0 0 0 0 
2.39 585 51 0 61 612 6 0 0 0 1 69 5 0 0 6 4 75 9 1 0 318 6 0 0 1 6 
2 73 584 29 0 58 580 0 0 0 0 3 51 6 0 0 7 2 58 8 0 6 188 7 0 0 1 0 
2 99 583.33 0.56 561 7 0 0 0 0 56 5 0 0 0 0 56 5 -0 0 224 1 0 0 0 0 
3 26 582.75 0.54 543 7 0 0 0 0 64 0 0 0 0 0 64 0 -0 4 267 4 0 0 0 0 

·············••************************************************************••·············••t••···················••;•••it+++• 
TT . 6.0000 0TH . 0000 ITERR 4 
QU( 1 ) . 490.00 YU(1) . 592.28 QU(N) . 967 72 YU(N) = 584 31 FRDM=O 00 IFR= 15 FRM=7 00 IFM= 0 

****************************************************************************************••·······••i•••t•tt••t••··••tti*+••••t 
TT = 6 0000 • TH . 0000 ITERR 4 
QU( 1) . 490 00 YU( 1) . 592 28 QU(N) . 967 72 YU(N) = 5B4 31 FROM=O 09 IFR= 1 FRM= 



X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A hL AR 

0 00 592 28 0 49 489 8 0 2 0 0 75 .0 22 9 0 7 98 6 2 7 420 4 3 2 0 1 
0 52 592. 13 0 27 266. 1 2 0 0 9 66 6 51 0 28 3 250 6 4 0 435 6 28 9 16 0 
0.68 592 13 0. 18 177 4 2 4 0 0 86 8 123 8 0 0 210 5 4 9 481 6 69 6 0 0 
0 70 592 13 0 17 170 0 2.0 0 0 80 8 126 6 0 0 207 4 5 0 521 4 71 3 0 0 
0 92 591 56 2 03 1999, 1 30 1 0 0 76 3 221 9 0 0 298 1 4 8 602 3 172 7 0 0 
1 39 589 64 1 70 1468 9 229 2 0 0 80 4 85 4 0 0 165 8 4 1 478 0 155 3 0 0 
1 50 589 22 1 64 1509 2 96 8 35 3 85 0 50 4 13 4 164 9 4 0 537 9 81 2 21 6 
1 61 588 94 1 58 1507 0 31 4 45 7 89 6 23 24 5 166 7 3 9 617 5 34 0 36 1 
1 72 588 77 1 52 1503 2 0 0 20 3 94 3 0 0 34 6 170 5 3 8 714 9 0 0 48 0 
1.88 588 53 1 43 1426 4 0 0 8 3 92 4 0 0 15 8 127 2 3 6 663 4 0 0 19 9 
2.04 588 23 1 37 1368 3 0 0 0.0 90 6 0 0 0 0 90 6 3.4 608 6 0 0 0 0 
2 05 588.23 1. 36 1363.5 0 0 0 0 94 B 0 0 0 0 150 5 3 4 672 0 0 0 0 
2 06 588.20 1 36 1358 7 0 0 0 0 90 5 0 0 0 0 90 5 3 4 605 4 0 0 0 0 
2 39 587 50 1 24 1227 6 0 0 11 2 77 5 0 0 31 2 108 7 3 0 464 4 0 0 38 9 
2 73 586 06 1 . 12 1072 8 0 0 52 1 61 3 0 0 51 4 112 8 2 3 288 5 0 0 52 9 
2 99 584,99 1 04 1025 8 5 6 12 6 65 9 9 3 26 0 110 5 6 325 6 G 9 19 4 
3 26 584 31 0 97 957 3 6 3 4 0 72 5 16 4 13 1 118 3 373 4 10 7 8 6 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 14 15 16 17 
TT= 6 000 DTH= 0 500 I TERR= 9 

·········································································•·t••····••t••··································•tttt TT = 6.5000 DTH = 0 5000 !TERR 3 
OU( 1) = 505 50 YU ( 1) = 593.07 OU(N) = 1349 88 YU(N) = 585 20 FROM=O 00 IFR= 15 rRM=7 00 IFM= 0 

····--························••*••·············••***********>l'.++,t,••••*•*••>t"•• *t • 't • 't· • •+Y•i<•tt••t .. -t • t+•tt••'tt,f t'+t tt 1-;-•+t f+t I I tt't 
TT = 6.5000 DTH = 0 5000 !TERR 3 
OU( 1) = 505.50 YU( 1) 593 07 OU(N) = 1349 88 YU(N) 585 20 FRDM=O 07 IFR= FRM= 

X(I) y 00 OOC OOL OOR B BL BR BT WAVEHT h AL hR 

o.oo 593 07 0 51 500 6 4 8 0 2 75 0 88 5 2 7 165 2 3 5 480 0 47 5 4 
0.52 593.02 0 16 149 4 4 4 1 9 67 0 90 7 50 4 394 6 4 8 494 6 91 5 50 8 
0.68 593.02 0 02 16 7 0 9 0 0 92 1 222 1 0 0 314 2 5 8 56 1 5 224 2 0 0 
0. 70 593 02 0.01 6 5 0 3 0 0 83 0 227 2 0 0 310 2 5 9 594 6 229 3 0 0 
0 92 592.51 2.61 2497 2 110 4 0 0 78 9 358 0 0 0 436 9 5 8 676 5 449 8 0 0 
1. 39 590 72 2 17 1802 2 367 3 1. 8 81 0 160 6 8 249 6 5 2 565 5 279 3 2 9 
1.50 590 42 2 12 1864 9 185 3 70 5 86 7 88 9 21 6 219 4 5 2 64 1 7 157 5 41 5 
1 61 590 18 2 07 1884 2 7 1 6 111 0 92 4 37 0 35 6 206 8 5 2 730 4 68 9 73 0 
1. 72 590 02 2 01 1949 3 0 0 58 5 98 0 0 0 50 2 208 5 5 834 8 0 0 100 9 
1 88 589 76 1. 91 1883 6 0 0 25 9 95 8 0 0 23 5 147 5 4 9 779 5 0 0 44 1 
2 04 589 44 1. 84 1844 8 0 0 0 0 93 6 0 0 0 0 93 6 4 7 719 8 0 0 0 0 
0 AO 589 44 • 0, 1839 5 0 0 0 0 101 a 0 0 0 0 iB7 7 4 7 790 9 0 0 0 0 o<.,V'-' I • O<t 

2.06 589 40 1. 83 1834 2 0 0 0 0 93 5 0 0 0 0 93 5 4 6 716 2 0 0 0 0 
2 39 588 63 1 . 7 1 1682 8 0 0 31 9 82 0 0 0 45 4 127 5 4 1 555 3 0 0 82 6 
2 73 587 10 1 57 1420 5 0 0 153 9 67 0 0 0 77 4 144 4 3 4 355 2 0 0 119 8 
2 99 585.97 1 .46 1386 5 22 6 50 7 71 4 15 4 43 2 145 5 2 6 393 0 19 1 53 4 
3 26 585 20 1 35 1305 0 27 4 17 5 77 6 27 5 22 0 154 6 2 0 440 2 30 2 ?4 2 

··············••*••····································································•·i·······························i•t•• TT = 7 5000 DTH = 0000 !TERR 3 
OU(1) = 536 50 YU( 1) = 595 18 QU(N) = 2433 35 YU(N) = 587 21 fRDM=O 00 !FR= 15 FRM=7 00 !FM= 0 

························································································•t• • i • ··················•
1 ••·••+••+••· TT = 7 5000 DTH = 0000 !TERR 3 

OU( 1) = 536.50 YU( 1) 595 18 QU(N) = 2433 35 YU(N) 587 21 FRDM=O 05 IFR= FRM=: 

X( I) y 00 OQC OOL QQR B BL BR BT WAVEHT A hL AR 

0 00 595 18 0 54 482 8 52 0 7 75 0 262 7 8 0 345 7 5 6 638 3 418 3 12 7 
0.52 595 19 -o 35 -288 6 -39 5 -17 7 68 0 182 9 100 0 731 7 0 64 1 7 395 2 219 4 



O 168 
I 

olo 595.21 -o 65 -534 6 -113 9 104 0 470, 9 0 586 3 8 0 777 4 974 8 0 
0 70 595.21 -o 67 -561. 8 -112 5 0 0 88 0 480 6 1 6 612.0 8 1 782 4 997 5 0 2 
0 92 594.81 4 77 4094 8 678.9 0 9 84 0 636 4 10 7 731 1 8. 1 864 1 1625 6 ,1 3 
1 39 593 .08 3 73 2475 8 1184 1 70 0 81 0 379 8 34 7 495 5 7 5 757 0 918 2 53 4 
1. 50 592 85 3 64 2739 4 669 4 226 6 87 1 239 1 50 0 410 5 7 7 852 9 555 8 128 4 
1 . 61 592 66 3 55 2919,5 276 5 358 4 93 2 113 5 65 5 338 8 7 6 960 255 2 198 0 
1.72 592 51 3 48 3263 6 0 0 218 3 99 3 0 0 81 4 278 3 7 5 1080 6 0 0 264 9 
1 88 592.23 3 34 3237 8 0.0 106 4 98 4 0 0 38 9 211 9 7 3 1019.9 0 0 12 1 2 
2 04 591 86 3.25 3248 2 0 0 0 0 97 3 0 0 0.0 143 8 7 951. 2 0 0 0 0 
2 05 591 87 3 24 3236 9 0 0 0.0 111 1 0 0 0 0 561 3 7 1 1050 8 0 0 0 0 
2 06 591 81 3 23 3225.7 0 0 0 0 97 3 0.0 0 0 142 6 7 0 946 9 0 0 0 0 
2 39 590 82 3.03 2879 1 20 5 129 2 86.5 24 0 128 7 261 9 G 3 740 G 21 9 263 1 
2. 73 589. 13 2.80 2265 8 13.3 516 2 74 3 29 7 197 7 301 7 5 4 500 9 16 9 368 7 
2 gg 588.05 2 6i 2285 2 93.4 235 0 81 0 Jg 3 101 a 253 7 4 7 552 9 70 3 187 0 
3 26 587 2 1 2 43 2185. 1 148 4 99 9 88,4 63.2 46 4 245 3 4 0 608 112 0 89 2 

··············································································•+••················••t••····~···••tt+tt••······ TT = 8.5000 0TH = 0000 JTERR 2 
QU( 1) = 580 50 YU ( 1 ) = 596 92 QU(NJ = 3895 93 YU(N) = 588 88 FRDM=O 00 IFR= 15 FRM=7 00 IFM= 0 

*******••················•········•·····••++++++••······••+++++++++++++•+++t++++++t • ++ttt•+t•+t+t/tttttttttt+tlttt+~ lltttttttt 

TT = 8.5000 0TH = 1.0000 !TERR 2 
QU( 1) = 580 50 YU(1) 596 92 QU(N) = 3895 93 YU(N) 588 88 FRDM=O 03 !FR= FRM= 

X(l) y QQ QQC QQL OQR B BL BR BT WAVEHT A AL AR 

0 00 596 92 0 58 456 121 0 3 5 75 0 355 3 76 8 599 7 4 768 6 975 5 59 9 
0.52 596 91 -o 15 -106 2 -28 2 -12 9 68 0 208 7 100 0 847 3 8 7 758 7 732 2 391 5 
0.68 596.91 -o 40 -289 8 -108 5 -o 2 104 0 723 7 9.6 932 9 9 7 954 8 1993 4 9 2 
0 70 596 91 -o 43 -313 8 -115 9 -o 4 88 0 728 9 14 4 1213 9 9 8 932 4 2027 8 13 7 
0 92 596 59 6.35 4786 1 1545 3 19 4 86 2 784 0 34 4 904 6 9 9 1016 4 2896 3 44 G 
1 39 595. 13 5 44 2728 8 2508 1 201 3 81 0 466 4 66 2 613 6 9 6 923 1 1833 2 152 9 
1 .50 594 98 5 36 3273 5 1628 4 458 0 88 0 310 8 79 G 517 6 9 8 1038 5 11'73 5 2G3 1 
1. 61 594 81 5 29 3797 2 765 0 727 0 94 8 155 3 93 5 422 3 9 8 1162 2 561 7 368 0 
1. 72 594.67 5 23 4737 2 0 0 490.0 101 3 0.0 108 4 328 1 9 7 1296 9 0 0 470 2 
1 88 594 36 5 09 4854 8 0 0 234 5 101. 1 0 0 56 ,6 309 1 9 5 1231 9 0 0 219 2 
2.04 593 94 4 98 4982 9 0 0 0 0 99 g 0 0 0 0 198 4 9 2 1156 4 0 0 0 0 
2 05 593 97 4 96 4964 1 0.0 0 0 117 9 0 0 0 0 962 5 9 2 1291 6 0 0 0 0 
2 06 593 89 4 95 4945 3 0 0 0 0 99 9 0 0 0 0 197 9 1 11 51 3 0 0 0 0 
2 39 592.57 4 70 4173 9 139 0 391 1 89 3 46 9 204 0 384 8 8 1 894 83 7 55::1 5 
2 73 590 75 4 39 3007 0 134 7 1250.7 77 5 72 3 337 5 487 2 7 0 623 8 99,5 802 2 
2 99 589.74 4 13 3184 6 324 2 618 0 84 2 124 4 200 2 419 8 6 4 692 7 217 3 442 6 
3 26 588 88 3 90 3208 7 425 8 261 5 91 3 167 2 96 3 381 3 5 7 757 5 303 G 207 8 

******************************••·················································································i t • t ••••••••• TT " 9 5000 DTH = 1 0000 !TERR 2 

QU( 1) = 636.00 YU( 1) = 598 27 QU(N) = 5601 99 YU(N) = 590 18 FROM=O 00 lFR= 15 fRM=7 00 IFM= 0 

*******************************************************************************i****•~••~ •• ¥ • tt•tttit •t~• tf • tti • t ttit• iitttlit 

TT = 9 5000 0TH = 0000 lTERR 2 
QU( 1) = 636.00 YU( 1) 598 27 QU(N) = 5601 99 YU(N) 590 18 FRDM=O 03 IFR= FRM= 

X (I) y QQ QQC QQL QQR 8 SL BR BT WAVE HT A AL AR 

0 00 598 27 0 64 442 179 0 14 9 75 0 OM 5 174 g 869 5 g 7 869 g 1.181 0 oon 9 a., .... L..:, 

0.52 598 27 -o. 22 -142 3 -51. 7 -23.5 68 0 229 1 100 0 939 1 10 851 2 1029 9 527 5 
0.68 598 28 -o 49 -317 9 -169.0 -0 9 104 0 925 8 16 4 1210 0 11 1096 6 3 117 B 26 B 
0. 70 598 28 -o 53 -340 7 -183 2 - 1 8 88 0 927 6 24 6 1695 6 11 1052 4 3157 4 40 3 
0 92 598 01 7.98 5368 7 2557 2 58 0 88 0 901 6 53 2 1042 B 11 3 1139 6 4087 4 106 4 
1,39 596 68 7 12 2946 3800 4 373 0 81 0 468 3 95 2 644 6 11 1048 3 2555 6 277 7 
1 50 596 54 7 07 3680 2 2666 3 725 2 89 0 312 1 105 7 544 8 11 4 1177 3 1662 0 408.4 
1 . 61 596 38 7 03 4513.1 1371 4 1146 2 96 8 156 0 116 4 445 3 11 4 1312 6 806 1 532 8 
1.72 596 23 6 99 6139,2 0.0 854.9 104 5 0 0 127 8 346 7 11 3 1456 6 0 0 653 7 
1 88 595.83 6.87 6463 1 0 0 404 5 105 5 0,0 83 6 509 9 10 9 1384 1 0 0 322 4 



2 .04 595.28 6 71 6697 0 0 0 10 8 106 4 0 0 38 5 693 7 10 5 1294 8 0 0 24 7 
2.05 595 33 6,69 6694 2 0 0 0 0 115.9 0 0 0 0 1015 0 10 5 1-15 1 0 0 0 0 0 
2 06 595 21 6.68 6675 1 0 0 6 2 106, 1 0 0 36 4 666 7 10 4 1287 4 0 0 22 0 
2.39 593 85 6 37 5287 1 345 9 736 7 92. 1 74 9 287 6 654 0 9 4 1010 2 159 4 862 7 
2.73 592.00 6 08 3558.2 345 6 2175 2 80 0 105 1 445 2 630.3 8 3 722 1 210 2 1290 7 
2.99 591 . 05 5.83 3915 2 731.4 1186 86 7 182 7 276 6 548 7 7 7 805 0 419 1 755 9 
3.26 590 18 5 60 4109 6 964 8 527 6 93 6 248 9 135 5 488 1 7 0 878 3 575 5 359 2 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• t••·······••t• 
TT = 10.5000 DTH = 1 .0000 !TERR 2 
QU( 1) = 690.00 YU( 1) = 599 20 QU(N) = 7074 81 YU(N) = 591 07 FROM=O 00 IFR= 15 FRM=7 00 !FM= 0 

···············································································································•ttt+tttt+tt++ t 
Tl = iO 5000 DTH = 0000 !TERR 2 
QU( 1) = 690 00 YU ( 1) 599 20 QU(N) = 7074 81 YU(N) 591 07 FRDM=O 02 IFR= FRMe:: 

X( I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0.00 599 20 0.69 441 2 219 8 29.0 75 0 418 0 242 1055 3 9 6 939 6 1857 5 423 6 
0 52 599. 19 0. 19 116. 1 49 9 20 4 68 0 240 0 114 4 1012 0 11 0 913 5 1246 0 620 6 
0 68 599 19 0 03 20 4 13 2 0 1 104 0 1051 7 36 2 14 15 7 12 0 1191 5 4024 3 45 3 
0 70 599 19 0 01 5 6 3 8 0 0 88 0 1047 0 46 2 2057 1 12 0 1132 7 4063 6 67 2 
0 92 598 95 8.92 5640.6 3184 6 90.9 88 0 1089 6 75 8 1253 4 12 2 1222 3 5023 3 167 0 
1 39 597 74 8 36 3105 3 4718 5 533 8 81 0 469 7 115 2 665 8 12 2 1134 5 3054 7 389 G 
1 50 597 62 8.32 3944 2 3420 5 959 1 89 7 313 0 123 7 563 4 12 4 1273 5 1998 G 531 9 

61 597 47 8.29 4962 6 1835 0 1496 0 98 3 156 4 132 2 •16 1 2 12 4 14 18 975 1 667 3 
72 597 30 8. 27 7087.3 0 0 1179 6 106 6 0 0 14 1 3 359 7 12 3 1570 4 0 0 798 7 
88 596 88 8. 16 7567 8 0 0 592 3 108 6 0 0 102 7 652 1 12 0 1495 8 0 0 419 G 

2 04 596 28 7. 98 7921 5 0 0 58 7 110 8 0 0 60 0 970 8 11 5 1403 5 0 0 76 8 
2.05 596 34 7. 96 7963 5 0 0 0 0 115 0 0 0 0 0 1073 1 11 6 156'/ 4 () 0 0 0 
2 06 596 20 7 95 7911 4 0 0 35 3 110 6 0 0 GO 0 970 6 11 4 1395 0 0 0 72 2 
2 39 594 61 7 59 5938 0 617.2 1033 4 94 0 94 8 345 4 866 5 10 1 1080 9 223 8 1102 9 
2 73 592 83 7. 36 3954 1 517 9 2886 7 80 0 148 6 546 8 775 4 9 1 788 5 315 3 1702 0 
2 99 591 94 7.20 4412 8 1095 0 1696 6 87 5 235 8 331 4 654 7 8 6 882 0 GOO 6 1023 2 
3.26 591. 07 7 07 4754 8 1523 3 796 7 95 0 307 Q 160 7 562 7 7 9 962 821 3 491 2 

****************************************************************************************i • +l++tt+++++t+TT++tT • tTT+ttTT+tTtTT++ 
TT = 11 5000 DTH = 0000 ITERR 2 
QU( 1) = 744.00 YU( 1) = 599 62 QU(N) = 8062 31 YU(N) = 591 60 FRDM::O 00 IFR= 14 FRM::7 00 IFM= 0 

+••···················································••****************T+ • +T •• T•t++++T ••• Tt • +t • +Tt • tTtTtTTT ~TtltttT~ • ttltttt • 

TT = 11 5000 DTH = 0000 !TERR 2 
QU( 1) = 744.00 YU( 1) 599.62 QU(N) = 8062 31 YU(N) 591 60 FRDM::O 02 1m, FRM:: 

VlT\ y nn nnc nn, nnn 8 8L BR BT WAVEHT A AL l1R "'-\._I .. --~ WL "" 
0 00 599 62 o. 74 458 4 247 1 38 5 75 0 429 5 272 4 1138 9 10 971 0 2034 6 531 
0.52 599.61 0.55 337 1 156 6 55 1 68 0 240 0 145 5 1063 8 11 4 941 7 1345 5 674 4 
0.68 599 61 0.49 283 5 201 7 1 2 104 0 1092 6 71 4 154 3 7 12 4 1234 7 4469 1 67 7 
0.70 599 60 0 48 266 8 207 3 2 5 88 0 1077 5 81 4 2288.9 12 5 1169 2 4504 4 93 7 
0.92 599 39 9.03 5495 7 3426 4 106 5 88 0 1178 2 86 4 1352 6 12 7 1261 3 5525 5 203 0 
1.39 598 32 8.77 3130 9 5097 6 545.3 81 0 473 8 158 5 713 3 12 8 1181 4 3327 2 4G4 6 
1. 50 598.21 8.76 3982 1 3763 1 1015 2 91 3 315 0 148 4 592 0 13 0 1326 5 2182 8 609 0 
1 . 61 598 06 8.75 5051 9 2048 6 1648,7 99 7 156 9 143 5 473 9 13 0 1476 9 1068 3 748 7 
1 . 72 597 91 8.74 7386 9 0 0 1352 2 107 8 0 0 148 8 366 9 12 9 1635 0 0 0 886 
i.BB 597.48 8.69 7952 6 0 0 737 0 114 0 0 0 111 0 682 4 12 6 1562 5 0 0 484 1 
2 04 596 85 8 62 8511 3 0 0 111 9 112 6 0 0 60 0 972 ,6 12 1 1467 3 0 0 111 1 
2.05 596.92 8.62 8618 5 0 0 0 0 115 0 0 0 0 0 112 2 1 12 1 1633 2 0 0 0 0 
2.06 596 77 8 61 8544 4 0 0 69.5 112 3 0 0 60 0 972 3 12 0 1457 7 0 0 106 0 
2 39 595.06 8 47 6329 8 873 9 1265.6 95 1 105 5 375 2 975 7 10 6 1123 4 269 0 1265 8 
2 73 593 33 8 33 4223 8 668 6 3434 7 80 0 174 8 608 0 862 8 9 6 828 4 396 2 1990 5 
2 99 592.46 8 19 4756 9 1365 3 2066 1 87 5 275 4 365 8 728 7 9 1 927 4 733 3 1204 3 
3 26 591 60 8 06 5157 4 1887 5 ·1011 4 95 0 359 8 166 0 620 8 8 4 1012 2 997 2 577 4 

~-•·········································································································•***************** 



I I .TT 12 5000 0TH 00()() ITERR 2 
QU( 1) = 826 00 YU(1) = 599 64 QU(N) = 8576 69 YU(N) 591 86 FROM=O 00 IFR= 14 FRM=7 00 IFM= 0 

**••··························********•**************************••··••t••·····••tt••····••i+••·••+••·••t••······•tttti•tt~t++ 
TT = 12,5000 0TH = 0000 !TERR 2 
nl ., 4 \ = 826 00 VI I ( i \ = 599 64 l"\I I ( 1'I \ - 8576 69 YU(!'J) '391 86 FRDM=O 03 I FR"' FRM= ,... .... ' ' , ' .... \ ' , ,.,,...,,n, 

X(I) y QQ QQC QOL QQR B BL BR BT WAVEHT A AL SR 

o.oo 599 64 0 83 508 2 274 7 43 0 75 0 430 0 273 6 1142 1 10 1 972 2 2041 4 535 4 

0 52 599 60 0 95 581 3 270 0 95 1 68 0 240 0 145 3 1063 6 11 4 941 6 1345 1 674 1 
0 68 599 60 0.99 577 4 410.3 2 3 104 0 1091 9 70 8 154 t 5 12 4 1234 0 4---161 5 67 2 
0 70 599 60 1 00 558.6 433 2 5 2 88 0 1076 9 80 8 228-1 7 12 5 1168 6 4 1186 4 9J 1 
0 92 599 40 8 51 5169.0 3238 2 100 3 88 0 1179 2 86 5 1353 7 12 7 1261 7 5531 2 203 4 
1 39 598 41 8 63 3064.0 5035 4 532 5 81.0 474 9 169 1 725 0 12 .9 1188 5 3369 2 479 1 
1 so 598.30 8 64 3903 0 3741 3 990 8 91 8 315 8 156 7 602 0 13 1 1335 1 2.212 6 623 4 
1. 61 598. 16 8 64 4961 9 2051. 3 1624 4 100 9 157 3 149 1 481 8 13. 1 1486 9 1084 0 763 3 
1 72 598 01 8 64 7282 8 0 0 1357 4 108 2 0 0 150 3 368 G 13 0 1646 3 0 0 901 8 
1 88 597 59 8 65 7894 1 0 0 756.2 115 2 0 0 112 4 685 6 12 7 1575 8 0 0 497 
2 04 596. 97 8 66 8532,5 0 0 123 7 112 9 0 0 60 0 972 9 12 2 1'-181 1 0 0 118 4 
2 05 597 04 8 66 8656 0 o.o 0 0 115 0 0 0 0 0 1132 4 12 2 1647 0 0 0 0 0 
2.06 596 89 8 66 8578 2 0 0 77 4 112 7 0 0 60 0 972 7 12 14? 1 4 0 0 113 3 
2.39 595 20 8 65 6342 4 971 5 1339.5 95 3 106 5 375 5 977 2 10 7 1136 283 2 1315 9 
2 73 593 55 B 63 4265.4 732 B 3635. 2 BO 0 186 4 635 0 901 5 9 8 846 1 436 1 2127 8 
2 99 592 71 8 61 4866 8 1500 9 2237.7 87 5 294 6 382 6 764 7 9 4 949 5 805 4 1299 0 
3 26 591 86 8 58 5346 9 2096 7 1133 1 95 0 386 2 168 6 649 8 8 7 103 7 3 1095 8 G21 7 

********************************************~*************•**************t•tt••*t+•••ttt* • *tt • •ttttttt~tt • •t•1t~itttt • ttlit+~t 
TT = 13 5000 • TH = 1 .0000 ITERR 2 
QU(1) = 936 50 YU( 1) = 599 34 QU(N) = 8457 38 YU(N) = 591 83 FRDM=O CO IFR= 14 FRM=7 00 I FM"' C 

****************************************************************t•••tttttt•ttttttt+•tt•tttt+tttttt•ttttitt+ttilttt!~ittttt+ • tt 

TT = 13 5000 0TH = 0000 ITERR 2 
OU ( 1) = 936 50 YU(1) 599 34 QU(N) = 8457,38 YU(N) 591 83 FRDM=O 03 IFR= FRM= 

X(I) y 00 OQC QQL QQR B BL BR BT WAVEHT A AL AR 

0.00 599 34 0,94 591, 3 302 8 42 4 75 0 421. 9 252 4 1083 6 9 8 950 2 1916 8 458 5 
0 52 599 29 1 24 773 0 339. 1 132.7 68 0 240 0 122 0 1024 6 11 920 4 1270 3 G32.5 
0.68 599 28 1 34 804 4 534 0 2 8 104 0 1060 8 44 0 1444 0 12 1201 1 4121 1 49 0 
0 70 599 28 1.36 790.8 559 5 6 2 88 0 1053 6 53 9 2107 8 12 1140 ., 4158 9 7 1 8 
0.92 599 OB 7 75 4832 3 2834 6 82 2 88 0 1115 7 78 9 1282 5 12 4 1233 8 5166 7 177 1 
1 39 598. 13 8 06 2907 4 4638 4 517 5 81 0 471 6 135 9 688 5 12 6 1166 1 3238 3 436 9 
1 50 598.03 8 08 3707 7 3409 5 961 4 90 2 313.6 132 9 573 5 12 9 1310 6 2127 7 584 4 
1 6 1 597.90 8 09 4713 .6 1862 .6 1515 5 98 9 156 6 138 6 467 6 12 9 1--161 3 1043 6 726 6 
1 72 597 77 8 10 6871 6 0 0 1230 0 107 5 0 0 147 1 365.2 12 8 1619 9 0 0 865 5 
1.88 597 38 8 14 7467 3 0 0 673 3 113 0 0 0 109 7 679 6 12 5 1551 3 0 0 473 2 
2 04 596 80 B 20 8096 2 0 0 101 9 112 4 0 0 60 0 972 4 12 0 1461 4 0 0 108 0 
2 05 596 86 8 20 8203 2 00 0 0 115 0 0 0 0 0 1116 9 12 1 1626 3 0 0 0 0 
2 06 596.72 8 21 8144,8 o.o 63 6 112 2 0 0 60.0 972 2 11 9 1452 2 0 0 103 1 
2 39 595 10 8 31 6167 4 888 3 1256 3 95 2 105 8 375 3 976 2 10 6 1127 2 273 2 1280 6 
2 73 593 49 8 38 4168 2 700 6 -'3508 0 80 0 183 3 627 8 891 9 8 84 1 4 425 2090 2 
0 nn 592 67 8 42 4784 6 1458 2179 5 87,5 291 5 379 8 758 7 9 3 945 9 793 1283 0 ,L. _,~ 

3 26 591 83 8 46 5287 6 2057 7 1112 95 0 383 3 168 3 646 6 8 7 1034 5 108-4 6 616 8 
******************************••·····••************************************'*************'*********t+•+••·······~·····••t•~··· 
TT = 14 5000 0TH = 0000 ITERR a 2 
QU(1) = 1047.00 YU(1) = 598.82 QU(N) = 7919 50 YU(N) = 591 60 FRDM"'O 00 !FR= 14 FRM=7 00 IFM= 0 

**********************************************************************••~·········•***'*~~···•~*••·~•4 • tttt•••+••·····••t••~·· 

TT = 14 5000 • TH = 1 .0000 !TERR 2 
OU( 1) = 1047 00 YU( 1) a 598 82 QU(N) = 7919 50 YU(N) = 591 60 FRDM""O 04 I FR:: 1 FRMc= 



X( I) y QQ QQC QQL QQR B BL BR BT W~VEHT A AL AR 

0 00 598.82 1 05 692 7 318 8 35 5 75.0 407 6 214 5 979 1 9 3 911 0 1700 1 336 5 
0 52 598 73 1 50 951 6 376 2 169 9 68 0 236 0 100 0 970 0 10 6 882 4 1136 6 573 4 
0 68 598 71 1 65 1036 0 606 3 3 8 104 0 990 1 18 6 1298 2 11 5 114 1 6 3533 2 34 4 
0 70 598 71 1 67 1039 1 622 1 7 3 88 0 990 5 27 8 1847 9 11 6 1090 3 3570 8 51 G 
0 92 598 50 6 70 4363 5 2282 5 58 0 88 0 1000 1 65 0 1153 1 11 8 1182 9 4555 4 135 5 
1 39 597 60 7 18 2703 6 4026 6 447 0 81 0 469 5 112 4 662 9 12 1 1122 7 2986 3 373 
1 50 597.50 7 20 3445 1 2935 1 819 3 89 7 312 9 121 7 561 4 12 3 1262 8 1961 3 517 3 
1 61 597.38 7 22 4342 4 1583 9 1292 4 98 2 156 4 131 0 459 9 12 4 1409 8 961 8 656 1 
1 72 597.26 7 24 6209 7 0,0 1026 5 106 5 0 0 140 7 359 1 12 3 1565 2 0 0 791 8 
1. 88 596.91 7 31 6772 7 0.0 534 7 108 7 0,0 103 3 656 5 12 0 1499 3 0 0 422 9 
2 04 596 39 7 41 7346 5 0 0 61. 8 111 2 0 0 60 0 971 2 11 6 1415 4 0 0 83 3 
2 05 596 44 7 42 7416 3 0.0 0 0 115 0 0 0 0 0 1081 0 11 6 1578 1 0 0 0 0 
2 06 596. 31 7 42 7386 4 0 0 38 0 110 9 0 0 60 0 970 9 11 5 1407 2 0 0 78 8 
2 39 594.83 7 62 5826 2 704 7 1084 3 94 6 100 5 361 9 927 0 10 3 1101 3 204 9 1179 4 
2.73 593.24 7.74 3971 6 606 9 3165 5 80 0 169 9 596 5 846 4 9 5 820 9 380 0 193•l 
2 99 592.42 7.84 4569. 7 1299 7 1970 4 87 5 272 9 363 7 724 9 1 924 6 724 6 1192 7 
3 26 591.60 7 92 5063.8 1855 5 1000 3 95 0 360 2 166 0 62 1 3 8 4 1012 6 998 9 578 2 

·················································································•·*·•····················••+••·*·•··········· TT . 15 5000 0TH = 1 .0000 !TERR 2 
QU( 1) . 1158. 00 YU( 1) . 598 15 QU(N) . 7133 01 YU(N) . 591 22 FRDM=O 00 IFR= 14 FRM=7,00 IFM= 0 

·······························································································1••~~·· ittt+++++ttttt++< 
I i< i + .._ • t 

TT . 15.5000 0TH = 1.0000 !TERR 2 
OU( 1) . 1158 00 YU( 1 ) 598 15 QU(N) . 7 133 01 YU(N) 591 22 FRDM=O 05 IFR"' FRM"' 

X(I) y 00 QQC QQL QQR 8 BL BS 81 WAVEHT A AL AR 

0 00 598 15 1 16 813 6 319,7 24 7 75 0 389 2 166 2 845 9 8 6 861 1 1434 8 209 8 
0 52 598,02 1. 63 1085 B 374 8 170 7 68 0 225 3 100 0 921 8 9 8 833 8 971 8 501 9 
0 68 597 98 1 79 1192 590 9 2 7 104 0 B82 0 14 9 1150 0 10 8 1065 8 2850 7 22 2 
0 70 597 9B 1 81 1202 9 599 8 4 9 88 0 B84 0 22 3 1589 9 10 8 1026 0 2886 2 33 3 
0 92 597 76 5 71 3902 8 1772 8 36 7 87 7 880 4 49 8 1017 9 11 1 1118 0 3868 2 93 8 
1 39 596.88 6 20 2509 0 3352 0 338 3 81 0 468 6 99 1 648 7 11 3 1065 0 2652 0 291 7 
1. 50 596.79 6 23 3169 3 2402 5 656 5 89 2 312 3 109 8 509 0 11 6 1199 2 1738 8 434 g 
1 61 596 68 6 25 3936 7 1267 8 1049 0 97 2 156 1 120 7 449 6 11 6 1340 9 851 6 567 4 
1 72 596.56 6 28 5467 9 0 0 807 3 105 1 0 0 132 0 350 7 11 6 1491 7 0 0 697 1 
1 88 596.25 6 35 5946 0 0 0 407 2 106 8 0 0 91 3 567 0 11 " 1428 6 0 0 359 1 
2 04 595 79 6 48 6451 2 0 0 24 3 108 9 0 0 53 6 887 9 11 0 1349 1 0 0 47 9 
2.05 595 83 6 49 6486 4 0 0 0 0 115 1 0 0 0 0 1032 4 11 0 1508 0 0 0 0 0 
2 06 595 72 6.50 6482 5 0 0 14 8 108 6 0 0 51 6 862 4 10 9 1342 0 0 0 44 4 
2.39 594. 4 1 6 74 5354. 6 502 4 881 8 93,5 89 4 329 8 809 1 9 9 1061 6 204 9 1033 7 
2 73 592 84 6 90 3706 5 486 4 2708 9 80 0 148 9 547 4 776 3 9 788 9 316 1 1704 7 
2 gg 592 03 , "" 4264. 4 1085 6 1676 6 87 5 242 9 337 6 667 9 8 7 890 i 622 8 i054 4 I ,V.., 

3 26 591 22 7 13 4728 9 1571 6 832 5 95 0 322 0 162 2 579 2 8 0 976 3 868 3 515 4 
*******************************••••******************************************************i********************+*************** 
TT . 16.5000 0TH = 1. 0000 !TERR 2 
OU( 1) . 1282 00 YU( 1 ) . 597 52 QU(N) . 6283 14 YU(N) = 590 75 FRDM"'O 00 IFR"' 14 FRM"'7 00 !FM• 0 

*****************************************************************************************************+•+tt••·······~·········· 
TT . 16 5000 0TH = 0000 !TERR 2 
OU( 1) . 1282 00 YU( 1 ) 597 52 QU(N) . 6283 14 YU(N) 590 75 FRDM"'O 06 IFR= FRM"' 

X (I) y 00 QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 597 52 1. 28 954 3 312 4 15 3 75 0 371 7 120 0 718 5 8 0 813 3 1192 5 118 7 
0 52 597 32 1.65 1153 B 340 2 155 8 68 0 214 8 100 0 874 6 9 1 786 3 818 0 432 0 
0 68 597 27 1. 78 1256 3 518 6 1 6 104 0 775 8 11 3 1004 4 10 0 991 3 2257 1 12 8 
0 70 597 26 1 79 1270 0 520 4 2 7 88 0 779 5 17 0 1336 5 10 1 962 9 2289 5 19 2 
0 92 597 03 4.99 3620 7 1347 6 20 9 86 8 819.6 40 1 946 5 10 3 1053 7 3241 9 60 6 



I I I I ! 
I 

596 
I 

' 1 39 11 5.43 2397.2 2780 0 252 6' 81 0 467 6 84 6 633 3 10 6 1002 6 2291 5 227 0 
1 50 596 01 5 46 2989 1 1943 1 526 8 88 7 311 7 96 9 535 6 10 8 1130 1496 5 354 6 
1. 61 595 90 5 48 3640 4 993 5 850 9 96 2 155 8 109 3 438, 2 10 9 1265 730 3 477 9 
1. 72 595 79 5 51 4879,6 0.0 628.5 103 6 0 0 122 3 341 .4 10 8 1410 8 0 0 59A 6 
1 88 595.50 5.58 5274 5 0 0 308 9 104 5 0 0 77 5 464 2 10 6 1348 9 0 0 295 5 
2 04 595 06 5 68 5677 3 0 0 5 6 105 3 0 0 31 8 608 2 10 3 127 1 3 0 0 16 9 
2 05 595 09 5 69 5692 9 0 0 0 0 116 3 0 0 0 0 1006 6 10 3 1423 2 0 0 0 0 
2 06 595 00 5 70 5699 5 00 3 2 105 0 0 0 30 0 584 9 10 2 1265 0 0 0 15 0 
2 39 593.91 5 90 4866 1 338 0 693 1 92 3 76,3 291 7 669 2 9 4 1015 3 163 5 878 " 2 73 592,36 6 05 3422.2 375.3 2254 8 80 0 123 7 488 7 692 4 8 6 750 5 250.8 1456.4 
2 99 591 55 6 18 3923 4 879.9 1372 3 87,5 206 4 305 9 599 8 8 2 848 3 515 4 900 5 
3.26 590. 75 6.28 4357.4 1261 4 664 4 94 6 284 5 152 5 534 7 7 6 931 8 727 4 44 1 2 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 1 12 13 14 15 16 17 

TT= 16,500 • TH= 0 500 I TERR"' 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO. 2 3 4 5 6 7 8 9 10 11 
NDNCONVERGENCE OCCURRED AT CROSS-SECTION NO 12 13 14 15 16 17 

TT= 16 500 • TH"' 0 250 !TERR=- 9 

**•~··························································~······································•·1•1 ........... , • 1••···· TT = 16 7500 DTH = 0 2500 !TERR 2 
OU( 1) = 1316.00 YU(1) = 597 38 QU(N) = 5991 01 YU(N) = 590 59 FROM=O 00 IFR= 17 FRM=7.00 l FM=- 0 

**********•********************************~***********************************t • •Tt • t*********t • tt• • t•,r•ttttt• • tttY • t • ~tttt • f 

TT = 16 7500 DTH = 0 2500 ITERR 2 
OU( 1) = 1316 00 YU ( 1 ) 597.38 QU(N) = 5991 01 YU(N) 590 59 FROM=O 07 I FR= FRM= 

X( I) y OQ OQC OQL QOR B BL BR BT WAVEHT A AL AR 

0 00 597 38 32 991 6 310 8 13 6 75 0 368 0 110 3 691 7 7 8 803 3 1142 9 103 2 
0 52 597 18 59 1126 3 320 8 147 0 68 0 212 7 100 0 865 3 9 0 776 9 788 5 418 2 
0 68 597 13 1. 68 1199 6 477.3 1 3 104 0 755 8 10 7 977 0 9 9 977 3 2153 6 11 3 
0 70 597. 13 1 69 1209 7 476 5 2 2 88 0 759 8 15 9 1289 0 10 0 951 218G 0 16 9 
0 92 596 88 4.97 3653 5 1302 6 18 8 86 6 807 6 38 2 932 3 10 2 1041 3123 5 54 9 
1 39 595 93 5.31 2398 6 2676 7 237 3 81 0 467 4 81 2 629 6 10 4 987 7 2205 5 211 7 
1 50 595,83 5 34 2979 6 1856 5 504.2 88 6 311 5 93 8 532 3 10 7 1113 5 1437 9 336 7 
1 . 6 1 595 71 5 37 3609 3 940 3 815 6 95 9 155 7 106 6 435 4 10 7 1247 3 700 5 457 3 
1 72 595.59 5.39 4792 0 00 595 5 103.2 0 0 119 9 339 10 6 1390 9 0 0 575 2 
1.88 595.30 5.46 5165.0 0 0 291 2 103 9 0 0 73 9 437 7 10 4 1328 7 0 0 280 8 
2 04 594 85 5 55 5545 9 0 0 3. 1 104 3 0 0 25 6 528 8 10 1 1249 7 0 0 10 9 
2.05 594 89 5 56 5559 8 0 0 0.0 116 6 0 0 0 0 999 3 10 1 1399 0 0 0 0 0 
2 06 594 79 5 57 5568 8 0 0 1 7 104 .0 0 0 23 8 505 2 10 0 1243 3 0 0 9 4 
2 39 593 79 5 75 4779 4 308 2 657 5 92.0 73 2 282 7 636 0 9 3 1004 3 154 6 844 4 
2.73 592 20 5 91 3392 1 352 5 2163 8 80 0 115 7 470 665 8 8 5 738 4 232 6 1383.7 
2 99 591 38 5 96 3852 3 817 0 1286 4 87 3 197 3 295 7 581 0 8 0 833 5 481 5 8•19 9 
3 26 590 59 5 99 4222 2 1154. 6 614.2 94.3 274 4 147 7 521 5 7 4 916 7 682 4 417.0 

NDNCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT= 16.750 DTH= 0 500 I TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION ND 2 3 4 5 6 7 8 9 10 11 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO, 12 13 14 15 16 17 

TT= 16 750 DTH= 0 250 I TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO. 6 7 8 9 10 11 12 13 14 15 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO, 16 13 

TT= 16.750 DTH= 0 125 I TERR= 9 



························································································································•t••+• TT = 16 8750 0TH = 0 1250 !TERR 2 
QU(1) = 1333 00 YU( 1 ) = 597 33 QU(N) = 5922 41 YU(N) = 590 56 FRDM=O 00 !FR= 15 FRM=7 00 IFM= 0 

····························································································•t••·············••+t••+••···••+•• TT = 16 8750 0TH = 0 1250 !TERR 2 
QU ( 1) = 1333 00 YU( 1 ) 597 33 QU(N) = 5922 41 YU(N) 590 56 FROM=O 07 IFR= FRM= 

X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

o.oo 597 33 33 1009 2 310 8 13 0 75 0 366 6 106 5 681 1 7 8 799 3 1123 5 97 5 
0.52 597 11 61 11d2 4 319.7 146 5 68 0 2 11 7 100 0 860 7 8 9 772 3 774 2 4 11 5 
0.68 597 05 73 1242 4 484 0 1 2 104 0 744 6 10 3 961 6 9 8 969 4 2096 9 10 6 
o. 70 597 05 74 1257 9 484 3 2. 1 88 0 748 7 15 4 1261 9 9 9 944 3 2128 2 15 7 
0 92 596 BO 4 88 3603 5 1255 3 17 4 86 5 801 1 37 924 7 10 1 1034 3 3060 1 52 0 
1 39 595 84 5 28 2411 1 2641 .o 231 5 81 0 467 3 79 6 627 9 10 3 980 8 2165 5 204 8 
1 so 595.74 5 31 2989 3 1824 2 496. 1 88 5 311 4 92 3 530 8 10 6 1105 6 1410 3 328 5 
1 61 595 62 5 33 3611 1 919 2 802 8 95 8 155 7 105 2 434 0 10 6 1238 5 686 3 447 6 
1 72 595 so 5.35 4772 3 0 0 582 6 103 0 0 0 118 8 338 0 10 5 1381 3 0 0 564 1 
1 88 595 21 5 42 5139 4 0 0 284 3 103 6 0 0 72 1 424 4 10 3 1318 5 0 0 273 6 
2 04 594 73 5.52 5519 9 0 0 2 1 103 7 0.0 22 0 482 5 9 9 1237.2 0 0 8 1 
2 OS 594,77 5 53 5534 3 0 0 0 0 116 8 0 0 0 0 995 0 10 0 1384 9 0 0 0 0 
2.06 594 67 5 55 5545 4 0.0 1 1 103 3 0 0 20 1 457 9 9 9 1230 6 0 0 6 7 
2 39 593 74 5 73 4778.5 299 0 647 7 91 8 71 8 278 7 621 2 9 2 999 5 150 8 829 5 
2 73 592 16 5 79 3338 9 342. 2 2111 9 80 0 113 6 465 2 658 8 8 5 735 2 228 0 1364 9 
2 99 591 35 5 87 3809 2 799 3 1261 6 87 2 196 0 294 0 578 2 8 0 831 1 475 9 84 1 5 
3.26 590 56 5 92 4184 5 1133 7 604 1 94 2 272 8 146 9 519 • 7 4 914 2 675 4 413 2 

NONCONVERGENCE OCCURRED AT CROSS-SECTION ND 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 1 12 13 14 15 16 17 

TT= 16 875 DTH= 0 500 ITERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 11 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 12 13 14 15 16 17 

TT= 16 875 DTH= 0 250 ITERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 11 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 12 13 14 15 16 17 

TT= 16 875 DTH= 0 125 !TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 6 7 8 9 10 1 1 12 13 14 15 
NONCONVE RGENC E OCCURRED AT CROSS-SECTION NO 16 17 

TT= 16 875 DTH= 0 063 !TERR= 9 

NDNCONVE RGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO, 11 12 1 3 14 15 16 17 

TT= 16 875 DTH= 0 250 !TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT= 16 875 DTH= 0 250 !TERR"' 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 
NONCONVE RGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 14 15 16 17 

TT= 16 875 DTH= 0 250 !TERR= 9 

**************************************************••··························~··*•··~······~•t••··•*t•tt~it•~·~·i~·ii+••····i 
)•T . 17.3750 0TH = 0. 5000 !TERR = 9 



I 

' 

I , , 
·ou( 1l 1341 50 YU( t) 597.30 QU(N) 5888 t t '/U ( N) 590 55 FROM=0.00 !FR= 15 FRM=7 00 IFM= 0 

•~*****·~···•*•························································~····•t•*••t••···········••t••················· +••····· TT = 17 3750 0TH = 0 5000 ITERR 9 
OU( 1) = 1341 50 YU( t) 597 30 QU(N) = 5888 t t YU(N) 590. 55 FROM=O 07 IFR= FRM= 

X(l) y 00 QQC OQL QQR B BL BR BT WAVEHT A AL AR 

0 00 597.30 34 1018 t 310. 7 t2 7 75.0 365 9 104 6 675 8 7 7 797 3 1113 8 94 7 
0 52 597 OB 62 1150 5 319 t 146 3 68 0 2t t 2 100 0 858 5 8 9 770 0 767 0 408 t 
0 68 597 02 75 1263 9 487 2 t 2 104 0 739 0 to t 953 9 9,8 965.5 2068 9 10 2 
0 70 597 Ot 77 1282.2 488 0 2 0 88 0 743 t t5 1 1248 4 9 9 94 t 0 2099 7 t 5 2 
0.92 596 76 4 83 3578 1 1231 9 16.7 86 5 797 8 36 6 920 9 10 t 1030 9 3028 6 50 5 
1 39 595 .80 5 27 2417 6 2623. 1 228 6 at 0 467 3 78 8 627 0 to 3 977 3 2145 5 201 5 
t 50 595 69 5.29 2994 3 1807.9 492 t 88 5 3 t 1 4 9t 5 530 0 to s 1101 7 1396 5 324 4 
1 . 61 595 57 5 32 3612.0 908 7 796 4 95 8 155 7 104 6 433 4 10 5 123<1 1 679 2 442 8 
1 72 595 45 5 34 4762 4 0 0 576 2 102 9 0 0 t 18 2 137 4 10 5 1376 4 0.0 558 5 
1.88 595. 16 5 4 t 5126 5 0.0 280 9 103 5 0 0 71 2 4 t7 7 10 3 1313 4 0 0 270 1 
2.04 594 67 5 51 5506 9 0 0 1 7 103 4 0 0 20 2 459 3 9 9 1231 0 0 0 G 8 
2 05 594 7 1 5.52 5521 6 0 0 0 0 1 t6 9 0 0 0 0 992 9 9 9 1377 9 0 0 0 0 
2 06 594 6 1 5 53 5533 7 0 0 0 9 103 0 0 0 18 3 434 3 9 8 1224 3 0 0 5 6 
2 39 593 71 5 72 4777 9 294,5 642 9 91 8 71 1 276 6 613 8 9 2 997 0 148 9 822 2 
2 73 592 14 5. 14 3312 0 337 2 2086 1 80 0 1 t 2 6 462 7 655.3 8 4 733 G 225 7 1355 6 

2.99 591 34 5 83 3787 5 790 5 1249 3 87 2 195 4 293 2 576 8 8 0 829 8 473 2 837 3 
3.26 590 55 5 89 4165 6 1123 4 599 1 94 2 272 0 146 6 518 4 7 4 913 0 671 9 4 1 t 3 

NONCONVERGENCE OCCURRED AT CROSS-SECTION ND 1 2 3 4 5 6 7 8 9 10 
NQNCONVERGENCE OCCURRED AT CROSS-SECTION NO t 1 12 t 3 14 15 16 17 

TT= 17 375 OTH= 0 500 ITERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 to 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 t 12 t 3 14 15 16 17 

TT= 1 7 375 OTH= 0 250 !TERR= 9 

NONCONVERGENCE OCCURRED •T CROSS-SECTION NO 2 3 4 5 6 7 8 9 10 11 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 12 t3 14 15 16 17 

TT= 17 375 DTH= 0 125 !TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 6 7 8 9 10 11 12 13 t4 15 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO t6 17 

TT= 17 375 OlH= 0 063 ITERR::c 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED •T CROSS-SECTION ND t 1 12 13 14 t5 t6 t7 

TT= 17 375 • TH= 0 250 ITERR:e: 9 

NONCONVERGENCE OCCURRED •T CROSS-SECTlON ND 2 3 4 5 6 7 8 9 10 11 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO, 12 13 14 15 16 17 

TT"' 17 375 OTH= 0 250 !TERR= 9 

NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 1 2 3 4 5 6 7 8 9 10 
NONCONVERGENCE OCCURRED AT CROSS-SECTION NO 11 12 13 t4 15 16 t 7 

TT= t7 375 OTH= 0 250 I TERR"' 9 

**********••···············································•*1••·~····················••t******••t••·••+••·······••+++~++i+t•+ 
TT . 17 8750 0TH = 0 5000 !TERR 9 
QU(1) = 1345.75 YU( t) = 597 29 QU(N) = 5870 96 YU(N) = 590 55 FROM=O 00 !FR= 15 FRM=7 00 lFM= 0 



************************************************************************************••··················•+••·······••tt+ttttt+ 
TT = 17 8750 0TH = 0 5000 !TERR 9 
OU( 1) = 1345.75 YU( 1) 597 29 OU(N) = 5870.96 YU(N) 590.55 FRDM=O 07 HR= FRM= 

X(I) y 00 OOC OOL OOR B BL BR BT WAVEHT A AL AR 

0 00 597 29 1. 35 1022 5 310 1 12 6 75 0 365 5 103 6 673 2 1 1 796 3 1109 0 93 3 
0 52 597 06 1 62 1154 6 318 8 146 1 68 0 2 11 0 100 0 857 3 8 9 768 9 763 5 ,lQ6 4 
0 68 597 00 1 76 1274 8 488 1 1 2 104 0 736 2 10 0 950 1 9 8 963 5 2055 0 10 0 
0, 70 596 99 79 1294 4 489 7 2 0 88 0 740 3 14 9 1241 6 9 8 939 3 2085 5 14 9 
0.92 596 74 4 80 3565.4 1220 3 16 4 86.4 796 2 36 3 918 9 10 0 1029 2 3012 9 49 8 
1. 39 595 78 5 26 2420 8 2614 0 227 2 81 0 467 2 78 4 626 6 10 2 975 5 2135 5 199 8 
1 50 595 67 5 29 2996.8 1199. 7 490 2 88 4 311 4 91 2 529 6 10 5 1099 7 1389 6 322 4 
1 , 61 595.55 5.31 3612 5 903,4 793.2 95.7 155 6 104 2 433 0 10 5 1232 0 675, 6 d40 5 
1 72 595 43 5 33 4757 4 0 0 573 0 102 9 0 0 117 9 337 2 10 5 1374 0 0 0 555 8 
1.88 595 13 5 40 5120.0 0 0 279 3 103 4 0 0 70 8 414 3 10 2 1310 9 0 0 268 4 
2 04 594 64 5 50 5500 3 0 0 1 5 103 2 0 0 19 3 447 7 9 9 1227 9 0 0 6 2 
2 05 594,68 5,52 5515 2 0 0 0 0 116.9 0 0 0 0 991 8 9 9 1374 4 0 0 0 0 
2 06 594 58 5 53 5527 8 0 0 0 1 102 9 0 0 17 3 422 5 9 8 1 :?21 1 0 0 5 0 
2 39 593 70 5 71 4777 6 292 2 640 4 91 7 70 8 275 6 610 1 9 2 995 8 148 0 818 6 
2 73 592 13 5,71 3298 5 334 7 2073 2 80 0 112 1 461 5 653 6 8 4 732 8 220 6 1351 0 
2.99 591 33 5.81 3776.6 786 2 t243 2 87 2 195 1 292 8 576 1 8 0 829 2 4 71 8 835 3 
3 26 590 55 5.87 4156 2 1118 2 596 6 94 2 271 6 t,16 4 517 8 7 4 912 4 670 <l 10 4 

*****************************************************+++++t+++++ • +tt • +++++•+t+ • tt~t+ttt+t+ • tt+tt+ • ttttttt++tt • tttttttt•tttt It • 

TT = 18 8750 0TH = 0000 !TERR 7 
OU( 1) = 1625 38 YU ( 1) = 596 84 OU(N) = 5145,68 YU(N) = 590 04 FROM=O 00 !FR= 15 FRM=7 00 IFM= 0 

******************************************************************************••················••+••··· tttttttttttt • ttttttttt 
TT = 18 8750 0TH = 0000 !TERR 7 
OU( 1) = 1625 38 YU( 1) 596 84 OU(N) = 5145 68 YU(N) 590 04 FROM=O 09 JFR= FRM= 

X(I) y QO OOC OOL OOR B BL BR BT WAVEHT A AL AR 

0 00 596 84 1 63 1285 7 330 8 8 8 75 0 353 2 71 2 583 9 7 3 762 8 948 5 C,4 3 
0 52 596.44 1. 94 1450 3 333 2 152.7 68.0 201 5 100 0 815 0 B 3 726. 2 63~1 1 343 7 
0.68 596.31 2.03 1546 0 482 7 0 5 104 0 634 6 6 6 810 8 9 1 892 3 1585 4 4 3 
0 70 596 30 2 04 1563 9 473 6 0 8 88 0 640 0 9 8 998 5 9 2 878 7 1610 5 6 4 

0 92 596.03 4 11 3220 4 878 9 7 3 85 5 737 2 26 9 849 6 9 3 967 7 2465 0 27 2 
1 39 595.09 4.46 2250 5 2041 9 163 1 81 0 466 4 65 4 612 7 9 5 919 3 1811 5 149 9 

50 594 98 4 48 2738 1 1362 7 383 2 88 0 310 8 79 6 517 6 s 8 1038 5 1173 8 263 
1 61 594.86 4 51 3225 7 660 2 623 3 94 8 155 4 94 2 423 0 9 8 1166 7 569 1 372 5 
1. 72 594.76 4. 53 4097 5 0 0 431 8 101. 5 0 0 109 5 329 9 8 1305 5 0 0 ,179 5 
1 88 594 52 4 57 4356 0 0 0 215 2 101. 5 0.0 59 5 330. 4 9 6 1247 8 0 0 228 3 
2 04 594. 18 4 58 4579,6 0 0 0 0 100 9 0 0 5 4 269 5 9 4 1180 6 0 0 0 5 
2 05 594 21 4 58 4579. 1 0 0 0 0 117 7 D 0 0 0 975 3 9 • 1319 2 0 0 0 0 
2.06 594 14 4 58 4578 4 0 0 0 0 10D 7 0 0 4 1 252 5 9 4 1176 2 0 0 0 3 
2 39 593 01 4 65 4016.2 177 5 454 5 90 2 54 4 228 435 7 8 6 939 2 1D9 D 661 1 
2 73 591 62 4 89 3007 6 238 5 1647 3 79 2 95 0 412 586 3 7 9 691 6 17 1 8 1126 3 
2 99 590 82 5 02 3458 5 586 2 973 2 86 2 172 2 262 8 525 5 7 5 784 5 377 0 691 9 
3 26 590 04 5 15 3827 9 848.7 469 2 93 3 239 8 131 1 476 3 6 9 864 7 540 0 339 8 

********•********************************************••··························~······································ tttt•• 
TT = 19 8750 DTH = 0000 !TERR 2 
OU ( 1) = 1795 00 vu ( 1) = 596.57 OU(N) = 4457.07 YU(N) = 589 51 FRDM=O 00 !FR= 15 FRM=7 00 IFM= 0 

******************************************•*******************••·································~··············•·t••········· 
TT = 19 8750 DTH = 0000 !TERR 2 
OU(1) = 1795 00 YU( 1) 596.57 OU(N) " 4457 07 YU(N) 589 51 FRDM=O 11 !FR= FRM= 

X ( I ) y 00 OOC OOL OOR B BL BR BT WAVEHT A AL AR 
t.-



I I I • 0 00 596 57 BO 1454 6 333 3 7 0 75 0 345' a 51 .6 529 8 7 0 742 5 853.9 37 7 
0.52 596 10 85 1423 2 291 1 133 0 68 0 196 5 100 0 792 2 7.9 703 2 566 8 309 9 
0 68 595.96 88 1469 3 408.7 0 2 104 0 582 2 4 8 738,9 8 7 855 5 1370 2 3 
o. 70 595.95 88 1485 4 396 7 0 4 88.0 588 4 7 1 873 4 8 8 847 6 1392 9 3 4 
0.92 595 64 3 99 3218. 1 764 8 4.4 85 1 705 4 2 I 8 812 2 8 9 934 8 2186 8 17 9 
1. 39 594.65 4 11 2214.6 1762 2 135 2 81 0 465 8 57 2 604 1 9 1 884 3 1609 7 123, ,1 
1 50 594 54 4 12 2647.0 1139 8 334 8 87,7 310 4 72 3 510 0 9 4 999 9 1037 2 229 7 
1 . 61 594.42 4 13 3054.9 534 7 541 4 94 2 155 2 87 8 416 5 9 4 1125 0 500 6 332 3 
1 72 594,32 4 14 3777 8 0 0 362.4 100 6 0 0 104 0 323 8 9 4 1261 .2 0 0 432 7 
1 88 594 .09 4. 17 3977 5 0 0 187 5 100 3 0 0 51 6 272 2 9 2 1204 7 0 0 204 5 
2 04 593 77 4.20 4201 5 0 0 0 0 99 7 0 0 0 0 193 9 9 0 1139 4 0 0 0 0 
2 05 593 79 4. 21 4208 4 0 0 0 0 117 3 0 0 0 0 927 4 9 0 1270 0 0 0 0 0 
2.06 593 72 4 22 4215 4 0 0 0 0 99 7 0 0 0 0 192 1 8 9 1134 8 0 0 0 0 
2 39 592.60 4 28 3790 6 128 9 362.4 89 3 47 2 205 1 386 7 8 1 896 4 84 9 558 9 
2.73 591 , 12 4 30 2810 8 164 3 1320 5 78 2 81 9 369 2 529 3 7 4 652 4 127 8 932 1 
2 99 590 30 4.38 3195 6 429.9 757.5 85.2 149 2 232 6 474 5 6 9 740 0 293 6 563 4 
3. 26 589 51 4 46 3480 7 619 0 357 4 92 4 206 9 115 3 433 2 6 3 815 8 422 5 275 0 

**********************************************************************************T***i*~+•tT**t*TTttt•Ttt•••++Tt+t•++tttTt+tt 
TT = 20.8750 0TH = 0000 ITERR 
QU(1) 1911 50 VU( 1) = 596. 49 QU(N) = 4146 99 VU(N) = 589 22 FRDM=O 00 I FR"' 15 FRM=7 00 IFM= 0 

*****************************************************~*****************************••t••*•***·*'**~***•t*•***•ttt•t****i~***'* 

'' = 20.8i50 DTH . 0000 ITERR i 
QU(1) = 1911 50 VU( 1) 596 49 QU(N) = 4146 99 YU(N) 589 22 FRDM=O 12 !FR= FRM= 

X(l) V QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0.00 596 49 1 91 1560 8 343.9 6 9 75 0 343 4 45 4 512 8 6 9 736 2 824 6 33 5 
0. 52 595 89 2 00 1570 3 297 1 135 4 68.0 193.4 100 0 778 4 7 7 689 3 527 0 289 4 
0.68 595 68 2 04 1631 0 412 8 0 104 0 541. 3 3 4 682.9 8 5 826 8 12 15 3 1 2 
0. 70 595 67 2 05 1650 9 397 3 0 2 88 0 547 8 5 0 775 0 8 5 823 0 1234 7 1 7 
0 92 595.34 3 74 3086.5 653 3 2.6 84 7 680 8 17 8 783 2 8 6 909 5 1979 8 11 9 
1 39 594.32 3 93 2228. 8 1577 8 118 9 81 .0 465 4 51.0 597 4 8 8 857 2 1454 3 105 3 
1 50 594. 19 3 94 26;J8 0 996 i 308 4 "' 5 3i0 2 66 5 504 0 9 0 969 7 930 3 205 8 
1 . 61 594 .07 3.96 3006 0 455 1 496 2 93 8 155 0 82 7 41 I 4 9 0 1092 0 446 2 302 4 
1 72 593.97 3.97 3644 7 0 0 325 2 100 0 0 0 99 6 319 1 9 0 1225 7 0 0 396 7 
1 88 593.73 3 99 3821 .6 0 0 17 1 7 99.8 0 0 48 3 252 8 8 8 1169 2 0 0 186 9 
2.04 593.41 4.00 4000 0 0 0 0 0 99.3 0 0 0 0 184 6 8 6 1103 9 0 0 0 0 
2.05 593.43 4 00 4000.5 0 0 0 0 116. 1 0 0 0 0 859 3 8 6 1228 3 0 0 0 0 
2 .06 593.37 4.00 4001 1 0 0 0 0 99 2 0 0 0 0 183 4 8 6 1099 6 0 0 0 0 
2 39 592 37 4 02 3598 7 105 6 314 8 89.0 44 2 195 2 370 5 7 9 875 9 74 4 512 8 
2 73 590.87 4.09 2760 7 135 5 1196 1 77 7 75 4 347 9 501 7 2 633 2 108 4 843 6 
2 99 590 02 4. 12 3089 9 362 6 663 4 84 7 136 7 216 3 446 g 6 7 716 0 253 4 500 1 
3 26 589 22 4. 15 3320 8 518 6 307 6 91 9 188 8 106 6 409 6 6 0 789 2 365 2 242 8 

********************************••·····••*•************••·····~········•·*•+••+••····~············•*••··••+••···••++••········ 
TT = 21 8750 0TH = 0000 !TERR 1 
QU( 1) = 2172 63 VU( 1) = 596 53 QU(I<) = 3935 48 VU(N) = 589 01 FRDM=O 00 I FR= 15 FRM=7 00 HM= 0 

+++*********************************************************************•*****+++tt+t++tttt•+++*+++ttti+t+t++i++++t++++i+t I+++ 

TT = 21 8750 0TH = 0000 !TERR 
QU( 1) = 2172.63 VU( 1) 596 53 QU(N) = 3935 48 VU(N) 589 01 FRDM=O 13 IFR= FRM= 

X(I) V QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 596 53 2. 17 1767. 1 397.4 8 2 75 0 344 7 48 6 521 6 7 0 739 5 839 7 35 6 
0 52 595 82 2 13 1683 6 309 1 140 7 68 0 192 3 100 0 773 3 7 6 684 2 512 5 281 9 
0 68 595 54 2 13 1718 7 413 8 0 104 0 520 4 2 7 654 2 8 3 812 1 1140 3 0 7 
0.70 595.53 2 13 1737 4 395 5 0 1 88 0 526 9 4 0 724 4 8 4 810 4 1157 8 1 0 
0 92 595 17 3 74 3119 2 614 1 1 8 84 5 666 3 15.5 766 2 8 5 894 7 186 1 7 9 0 

39 594 11 3 77 2215 9 1445 B 108 7 81 0 465 1 47 1 593 2 8 6 840 3 1357 2 95 1 
50 593.98 3 77 2588.0 897 0 288 9 87 3 308 7 63 1 499 1 8 8 951 2 864 3 19, 0 
61 593 86 3 78 2906 4 409 6 461 0 93 6 150 6 79 9 402 7 8 8 1072 413 5 285 1 



1, 72 593 76 3 78 3480 6 0 0 299 3 99 9 0 0 96 9 313 8 8 1204 . 5 0 0 375 9 
1.88 593 53 3.79 3630 2 0 0 157 1 99 6 0 0 47 1 247 2 8 6 1148 8 0 0 177 
2 04 593 22 3 80 3799 6 0 0 0 0 99 0 0 0 0 0 179 5 8 4 1084 6 0 0 0 0 
2 05 593 23 3 80 3802,0 0 0 0 0 115 5 0 0 0 0 821 6 8 4 1205 4 0 0 0 0 
2 .06 593 17 3.80 3804. 3 0 0 0 0 99 0 0 0 0 0 178 3 8 4 1080 4 0 0 0 0 
2 39 592 16 3 84 3470, 3 88. 1 279 3 88 6 4 1 4 186 1 355 6 7 7 857 65 3 -172 5 
2 73 590 67 3 86 2664 9 112, 2 1079 0 77 3 70 2 330 7 478 3 7 0 617 7 93 9 776 0 
2 99 589 81 3 90 2988 5 315 9 595 6 84 3 127 6 204 4 426 9 6 5 698 8 226 ,, 457 2 
3 26 589 01 3 94 3208 0 453 0 274 5 91 5 175 3 100 2 391 9 5 8 769 4 326 0 220 5 

·································•·································•········• • t••t••·••tt•t•+tt • •ttttttt • t~tttttttttttltttt+tt 
TT . 22 8750 DTH = 0000 !TERR 1 
QU( 1) = 2377, 75 YU ( 1) = 596 68 QU(N) = 3805 69 YU(N) = 588 85 FROM=O 00 IFR= 15 FRM=7 00 IFM= 0 

··································································································•+••········••tttttttttttttt 
TT = 22 8750 DTH = 0000 !TERR 
QU( 1) = 2377 75 YU( 1) 596 68 QU(N) = 3805 69 YU(N) 588 85 FROM=O 14 IFR= FRM= 

X(I) y QQ QQC QQL QQR B BL BR BT WAVEHT A AL AR 

0 00 596 68 2.38 1909.3 457 9 10 5 75 0 348 6 59 0 550 3 7 1 750 2 889 5 43 4 
0 52 595,86 2.34 1839 5 342 9 156 2 68 0 192 8 100 0 775 8 7 7 686 7 519 7 285 6 
0 68 595 48 2.34 1895 0 446 3 0 104 0 511 3 2 4 641 7 8 3 805 8 1108 7 0 6 
o, 70 595 46 2 34 1917 1 425 3 0 88 0 517 5 3 5 701 5 8 3 804 7 1123 9 0 8 
0 92 595 09 3.69 3096 1 588,4 1 5 84 4 659 5 14 4 758 3 8 4 887 7 1807 2 7 8 

1. 39 594 01 3 74 2233 8 1398 2 105 3 81 0 465 0 45 1 591 1 8 5 831 9 1308 9 90 3 
1.50 593 87 3 74 2590 2 870 6 281 6 87 3 302 0 61 8 490 4 8 7 941 6 830 9 185 2 
1. 61 593,74 3 75 2901 5 395 2 450 2 93.6 147 0 78 6 396 6 8 7 1061 4 396 5 276 1 
1 . 72 593 64 3 75 3460.0 0 0 291 3 99 8 0 0 95 5 309 8 8 7 1192 8 0 0 364 6 
1 88 503 40 3 76 3607 0 0 0 152 5 99 5 0 0 46 3 243 9 8 5 1136 4 0 0 17 1 4 
2 04 593.09 3 76 3761 7 0 0 0 0 98 9 0 0 0 0 176 0 8 3 1071 6 0 0 0 0 
2 05 593 10 3 76 3761 9 0 0 0 0 115 0 0 0 0 796 4 8 3 1190 2 0 0 0 0 
2.06 593 04 3 76 3162 1 0,0 0 0 98 8 0 0 0 0 174 9 8 3 1067 3 0 0 0 0 
2.39 592 06 3 76 3416 9 81 0 264 7 88 5 40 2 182 0 349 0 7 6 848 8 61 5 455 2 
2 73 590 56 3 78 2651 8 101 4 1031 2 77. 67 2 320 7 465 0 6 8 608 8 85 9 738 2 
2.99 589,67 3 79 2945 5 289 0 557 0 84. 1 121 3 196 2 413 0 6 3 686 9 208 8 428 9 
3 26 588 85 3 81 3139 7 412 2 253 7 91 2 165 8 95 6 379 5 5 7 755 5 300 0 205 6 

····································································································•·+••·················••+• TT = 23,8750 DTH = 0000 !TERR 
QU( 1 ) = 2572 63 YU(1) = 596 82 QU(N) = 3751 33 YU(N) = 588 77 FRDM=O 00 IFR= 15 FRM=7 00 I FM" 0 

····································································································~························· TT = 23 8750 DTH = 0000 ITERR 
ru 1/ 4 \ = 2572 63 v11{4\ = 596 82 f"ll II Pd\ = 3751 33 VI Ii Pd\ 588 77 FRDM"'O 15 I FR"' FRMaa "IU\ I/ 'u \ ' ' ...,..., \'"'I , .... ,, .. , 

X(I) y QQ QQC QQL QQR 8 BL BR BT WAVEHT A AL AR 

0.00 596 82 2.57 2038 8 520 2 13 6 75 0 352 6 69 7 579 7 7 3 761 3 941 1 52 8 
0.52 595 92 2 52 1970,3 376 3 171 5 68 0 193 8 100 0 779 9 7 7 690 9 531 5 291 8 
0.68 595 47 2 51 2032 0 477 1 0. 1 104 0 510 1 2 4 640 1 B 2 804 9 1104 5 0 6 
0 70 595 45 2 51 2054 6 453 9 0 1 88 0 515 9 3 4 697 7 8 3 803 B 1118 3 0 8 
0 92 595.06 3 72 3129.0 586 8 1 4 84 3 657 1 14 0 755 4 8 3 885 2 1787 5 7 4 

39 593 96 3 71 2231 5 1378.6 103 0 81 0 <'161. 3 44 6 586 9 8 4 828 2 1287 6 88 2 
so 593 82 3. 71 2580 2 855 5 277 2 87 3 299 0 61 3 486 7 8 6 937 4 816 6 182 3 

i. 6 i 593 69 3 7i 2882 7 387 0 q q ;J ; 93 G ;45 G 78 0 394 0 8 7 1056 9 389 4 272 3 
1. 72 593 59 3 71 3426 4 0 0 286.0 99.8 0 0 94 9 308 5 8 6 1188 0 0.0 360 0 
1.88 593 36 3 71 3562.6 0 0 149 3 99 4 0 0 46 0 242 6 8 5 1131 9 0 0 169 3 
2 04 593 04 3 71 3714 0 0 0 0 0 98 8 0 0 0 0 174 9 8 3 1067 6 0 0 0 0 
2 05 593 06 3, 71 371<'1 4 0 0 0 0 114 9 0 0 0 0 788 6 8 3 1185 4 0 0 0 0 
2.06 593 00 3 71 371<'1 8 0 0 0 0 98 8 0 0 0 0 173 8 8 2 1063 4 0 0 0 0 
2.39 592 01 3 73 3391 4 77 1 256 7 88 4 39 4 179 6 345 0 7 5 843 8 59 3 445 0 
2 73 590 50 3 73 2631 6 95 6 1001 9 77 0 65 6 315 5 <'158 1 6 8 604 81 9 719 1 

'- 2 99 589.60 3 74 2926 1 276 7 539 3 83 9 118 3 192 2 406 3 6 2 681 200 6 415 6 



... , 3 26 588 77 3 75 J 113 9 393 3 

ROUTING COMPLETED 

KTIME= 30 ALLOWABLE KTIME= 698 

I 
244 

I 
91 1 

TT= 24 9 

93 2 372 g 5 G 748 1 286 8 



PROFILE OF CRESTS AND TIMES FOR LINTON RIVER 1981 
BELOW RED RUN DRAIN ATC 

RVR MILE MAX ELEV MAX FLOW TIME MAX MAX VEL MAX VEL FLOOD ELEV TtM~ FLOOD ELEV 
FROM DAM ( FT) (CFS) ELEV(HR) (FT/SEC) (MI/HR) ( FT) lHR) 

********** ********* ********** *******• ******t•** * *. 'f<. * * *. i< ,i, * + .. *,, 't * ........ ~*+-1-t 

0.000 599.64 2572 12 500 1 47 00 599 00 10 50 
0 523 599 61 2518 11 500 1 66 1 13 599 00 10 50 
0 682 599 61 2509 1 1 500 1 . 3 1 0 90 598 00 9 50 
0 696 599 60 2508 11 500 1 30 0 89 597 00 9 50 
0 919 599,40 9028 12 500 1 29 0.88 599 00 11 50 
1,389 598 41 8773 12 500 1 76 1 20 600 00 0 00 
1 500 598 30 8760 12 500 2. 13 1 45 600 00 0 00 
1 611 598 16 8749 12 500 2 66 1 81 600 00 0 00 
1 722 598 01 8739 12 500 3 47 2 36 600 00 0 00 

881 597 59 8689 12 500 4 25 2 89 '300 00 0 00 
2 040 596 97 8656 12 500 5. 4 1 3 69 0 00 0 00 
2 051 597 04 8655 12 500 5 26 3 58 600 00 0 00 
2 062 596 89 8655 12 500 5 46 3 72 0 00 0 00 
2 395 595 20 8653 12 500 3 16 2 16 299 50 0 00 
2 727 593 55 8633 12 500 2 53 73 599 00 0 00 
2 994 592 71 8605 12 500 2 82 92 593 so 0 00 
3 261 591 86 8576 12 500 3 11 2 12 588 00 8 50 
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e *****************••····•*****••-·················· 

HEC2 RELEASE DATED NOV 76 UPDATED AUG1977 e 
1 
~----E-R-R-eR CORR 01-r6-r--------------------- ·--- ··-··-···------

•. ! r.,ooJF!CATION - 50,51,52,53 
~I •••~•w•••*•••w••****•******•*******************•** ~------------------------ --------------- ---- ----- -----~------------- -------------------

1 • 

C 

L
r--~TH-1 --~v rtt-~-ttkV-rN -F,+,·lh--·~--,8~- ------·--- · ·· --·-·· -

• '

1

, TT2
3 

1 O-YE AR FLOW 
SALT RIVER - PROJECT MANAGER, OLE ANDERSON 

--------------. " J1 ICHECI< !NO NINV !DIR STRT METRIC HV I "'S 0 
,. 

WSEL FQ 

,. 
----i' 
___ _I'. 

·---------- I 

II. 

'' lh- ..----O-o-0-0-0-0--0-0--- g • 0 g 
,: ~-----110c..,-1.o~--- -o..---........40--1~ .. o..,o--_.,,o,... • ...,o~ ... .,_----- --------- ........ _J :·,. ' -~ ... .., .... ,.,,... Tnl.""I" nnr-11.-. 
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\I ... I".'",.." \,I c-Cr-J.I l".'"11.1 
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AtLDC IBW I"" U ._I 'IM 
L. n ,,. .1 n 

--- ----- ----------
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I TRACE 

0.000 
----- ------- :1 ,l. 

~--J,-.3,-.__.,\''-'A"'R-...J--11Arl-8H-L-+[-£-%-E-S-F-G-R---S-IJ~¥-l>R+N-f-OU-+-- -------------- ·- -- - ----- --------------

• '.: [ 3 a. o o o 4 o , o o ~ ____ 4 1_._o_o ~----4-2 -•-~~-°--· ____ 4! ~ ~-o ~------1_._o_o ~--- _a_. 0_0_0 ___ 1_0. ~~~--- _1_2_._o_o _o ___ 3_._o_o_o _________________ -~ ;:• •.. , 
,: 33,000 4.000 25,000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

• ::I'-----------
-------~ 

NC ,030 ,030 ,030 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
OT 4,000 650,000 1050,000 1200,000 1500,000 0.000 0.000 0.000 0.000 0.000 

--- . ---~ 

--.-=1::. 
------------·-------- )I .,, 
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26-MILE ROAD BRIDGE - DOWNSTREAM FACE 

~----------------------
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0~ 6-0-0.. 0 ll Cl - . 

GR 605,100 1 ooo. 000 604,400 1100,000 
GR 604.200 -., ., 1469,000 604,200 1471.500 
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ie E _,, 
0 '----licfl 

SB 0,000 1,910 3,020 0.000 " 0 

~- :r 
% ,2 ~-----------------

- SECTION A 

110.000 110.000 100.000 0.000 
606,500 200.000 605,900 300,000 
o-0-5-.4-0il-- -----740-.40-0-- ---6-05 • 1 0 0 800,000 
604,000 1200.000 603,500 1300,000 
599,000 1471,500 595,600 1494,000 
l,Q4 .2~ 1517.000 60-4-. 200 1 5 1 9 , .o..o.o 
606,300 1900,000 608,500 2000.000 
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<>l-2 .-9-00----- 2-&0 0....0 0 0 t>-t.l .. 200 - 2 9 0-0-+ 0-0.0...- -- ... 
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---~- - ----------
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X1 a 
7. 6: :-MILE 4:: ::: R I::: 1 ~s ~: s TR E :~:~-s-~c ~: :: 0 ~-----~5~u.()u.ii ___ .... ?;..;5>-<,,-,l.i..JJ Ou.-,.,., ___ __uii .• .,_O.._ii..,ji ___ ~•~· ........ o, Oil_. 0. il (LO ____ --· _j i. 

• .• 
X2 ,. 

ie ,) 

BT 
0,000 0,000 1,000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

40,000 0.000 607,400 0.000 100.000 607,300 0,000 200.000 606,500 0.000 .,. . ,J BT L 

:: I : .. BT 
~---tH---""!-\l~-\l~-.-:"-IJ~'l,~1-t~t----,ti!>-<01r~;,..-: >r~-\l~"-l!~---7-o_.~~:--~~ ~ ~ ~ 8 0 

~: ~ so~::~ ~ ~ ~: ~ ~ ~ ~ =~ ....... ~--~---9-o~~,_:,.._o ... o ... ~"~---"~'"~,_,~,_: ... ~~~-.uo---------7 " 
0.000 1000.000 6os.,oo 0.000 ;;00.000 001o.;.oo 0.000 ;200.000 604.ooo 0.000 i ,,e 1~- --1 BT e :i1 ' BT '-----tH---+1 c>3-\IO-\IO,, ~!;0"-1!0---0 ,.Q.0..0........ 14Q.0-,040-----64-3..-700 0....0.00-~--- 1669 • 0.Q..(L. 60tl, 200 0, 000 1462• OQQ 

" . " 
" ,,, . \, 
)I 

BT 
BT 

BT 
BT 

... ---
607,900 0.000 1471,500 607,900 600,500 1479,000 607,900 602,000 1494,000 609,900 
602,000 1510,000 607,900 602,000 1517,000 607,900 600,500 1519,000 607,900 0.000 

cl 

,I • 

604.800 
0.000 

OO-O--U>-0--0-..()-0.().---4().3....7.0 0-- ----0...0-00 1 700,000 .. 60 3 • 9 0 0 ")·•,-·u".Jju" ..Jl.0.0
0 

u" u" un ____ .1.8Jl.O..,..O n O ------1 ,l 0.000 ;900.000 606.300 0.000 2000.000 608.500 0.000 - 609.500 
2200.000 610,100 0.000 2300,000 610,700 0.000 2360,000 611,200 0.000 °71 • 

L...---tH--__ .,..._-!Hlev------a-1-1 ..... 3-0-0---~.o.o o. . ----2-5-0-0.. 0-0--0. ____ ..t.11 • 3 o o ..... _____ o .• irnlL ___ uo o • .o o.o...... 6 l 2. o..o..o. ---~o"" • ._o.,_.,_o o ___ . _2.z.0.0 .... 0 QL ____________ _ 
o. oo'b 2soo.ooo 612.900 0.000 2900.000 613,200 0.000 3000. ooo 613.200 BT 

RT 
612,500 

0.000 0,000 0.000 0,000 0.000 0.000 0,000 0.000 0.000 0.000 
' • , r- • f\ · n n .. , • I 



• • GR 606.600 soo.ooo 605.800 600.000 60S.100 700.000 605.100 soo.ooo 604.900 900.000 
GR 60S.100 1000.000 60,4.400 1100.000 604.000 1200.000 60 3. 500 1300.000 6030700 1400.000 
GR 604,200 1£69.000 604.200 1471.500 599.500 1471.500 596.100 1£9£,000 59S.OOO 1500.000 

•- • GR 595.800 1508.000 597.300 1517.000 60£.200 1517.000 604.200 1519.000 603.700 1600.000 
GR 603.900 1700.000 60£.800 1800.000 606.300 1900.000 608.500 2000.000 609.500 2100.000 ., ___ 7'• 1 88 220~·18,700 -2~~#---M-+-.-~Q--0---~~~0--00 -611.300 2400,000 611,300 2 5 OJ4 Q_Q_ 

GR 612,000 2600.000 612.'500 2100.000 612,900 2800,000 61 3. 200 2900.000 6i3.200 '71\R1' nn n ~uuu• uvu 

NC .080 ,080 • 04 5 0.000 0.000 0,000 0,000 0.000 0,000 0.000 
-----!'. 

I FifLD SECTION TAK EN DOWNSTREAM OF 26-MILE ROAD AND ADJUSTED FOR 
,. 

..-------------------~-- -- -~-------- -- -------------------------- ------------ ---------- ----· -r-r---7 1 . "' CHANNEL INVERT IN OVERBANKS - CHANNEL PORTION REPLACED BY CHANNEL 

---------G;.JEC10"1M'4-,El'-'Tl=--RR--l'-Y-O+----™~~S-E-G+--l-O"'N1----------
' 0 • ' ) 

Xi --, L I r: ,, nnn "Io 4 ,. n n 1 C "J: ~- nnn 1 ,. n n 1 nnn 
, •0":J ~~evvv l&tO I •VVU l..,JJ1161VUV I. VU V I I UUV 

1 _ l\nn l\_l\nl\ " - nn n 
'. vvv v • vvv v• .,.v.., 

. "1 ~- l~ 
E Jj_ 
~ 1;----1--

X3 8,988 9,998 (J.890 148-h-SM 0 • -OG-()..........-4--5 3 5 , 0 0 0 
GR 607.900 0,000 610,900 100.000 608,400 200,000 
GR 602,000 400,000 601.900 500.000 602,300 600,000 
GR 6~. 809 99 9-ro-&-0--- 6-0--2-.-8-94-- -- +0-0-0-. 04/}.- ---b-0-2;--2-0 0 1 0-5-0.-0 0 0 

0,000-- 0,000 0,00 
606. 700 250,000 603.300 
602,400 700,000 602,700 
6 0-6-.-200 W4.0-...0.00 607,000 ~- ,, ,. 

r~ 607,800 1?1\l\_t\l\{I J..nR_J..l\n 1-::i.nn.nnn 607.700 11.nn_nnn 
~~ ILVV • UVV '-'VV.VVV 1..JVV9VVV •-vv•vuv 

GR 600,600 1481,000 596,100 1511.000 595,000 1517,000 
607.900 1410.000 605 ;ld)!l 
595,800 1525,000 597,300 

GR 699,980 1688.808 699,690 1 -7-9-0...-0-0-0- 6 0 ~---1-8-0-0~-0-0- 61 0..5-0.Q._ HI00,000 611 • .5J)D 

GR 610,300 2100.000 609,900 2200.000 612,900 2278,000 0,000 0,000 0,000 

. - ----·-•--- --- -------
12 

• 'J 
SECTION B REPEATED ANO ADJUSTED FOR CHANNEL INVERT 

" 
I 

x 1 7, os a 21 • ea a -~3. -0-0e--- - ---¾-0 .-0-0-0--_,.s. o o o -2-S-.--O-OO-- - --2--~4-0-0---- - -- _ ______.,n...,.""o ..... o .... o,__ ___ ~,,.__s~o""'o.,___ 
" X3 0,000 0.000 0.000 291.000 OoOOO 391.000 0,000 0,000 0,000 

•• ,, GR 608.900 0.000 608.600 60,000 608,600 160,000 607,BOO 260,000 607,100 
,, ._1 ---6G-RR--e-e1tce 3-.--5 o a 3-0¼..-9-9-0- - -<>{}-4--.-3-0--0---- ---3-2 3, o oo 6-00-.+0-a..-.------3-3-3..~Q..O....___-- ----S.9.6-.-3.0..()...._ ____ 3.39._o...,_n_o ___ s~9~4 •. , .. 6-o~D--

• 
:: GR 594,500 345.000 594,800 348,000 596,100 353,000 598,800 360,000 599.300 

GR 599,400 560,000 600,100 660,000 600,400 745.000 604,600 770,000 605,900 

n.nnn 
V9VUV 

....O,OOQ 
300,000 
soo.ooo 

1100,000 
11.20.000 
1534,000 ,, 

I ,,. 
11 

2 Q o.o_.._QD.(L_ -
0,000 

_________ ! ::. 

0,000 
0,000 

295,000 
31.2, ooo_ 
460,000 
860,000 

-~::. 
---- ~1 ~7· 

"~, ---<G<rRR----,(,~S,.---3-9-8---940-.-.Q.-O~--· 9 • 0 00 -- g, 000---------4+-0-0.0..--- 0, 000 0-Jl DO D ,__o.,_o.,.o~---~D~----D-D~D-- ___Jh~_QQ ______ ~ 

- 'i NH 4,ooo .oao 323.ooo ,045 360,000 ,oso 460,000 ,060 960,ooo 0,000 -. "' .,. 
,, ~-------------------------- --------------

•-• VALLEY SECTION B 

3,000 360,000 118~-fl_Q._ 
"e X3 0,000 OoOOO 0.000 0,000 0,000 
: : GR 610,600 0,000 610,300 60,000 610,300 
~ J'<l '-------frR---->-&>,......,e'-tl-0-----J.G.S-.--0-0-0---4>0-6..-0-0-0---3-2-3 .. 0~ --- ~1-.-8-0-0---
' ' ~-< , 
• 
~ ,1) ' 

~- ,4 
' 

GR 
GR 
GR 

596,200 345.000 596,500 348,000 597,800 
601,100 560,000 601,800 660,000 602,100 
6 Q 7 I 8 8 (} 96 () 0 Q 8 () ------0-.-0-0-<l------- ---~-00---- -----• 0 I 00 0 

.,. 
_1._.o,.,2C-JOu.o., uOuO.u0----1.a&A , Q O O __ _____j)-LiUl-0----~Q, .Jl_O_D_ ---~-·~Q~D~O~------

670.000 0,000 0,000 0,000 0,000 1·· 
~~g:~~~---_,,_~g~_:~~- ___ i~g:~~------ ~z::~gg ____ j~~=~~g________ - ,,. 
353,000 600.500 360,000 601.000 460,000 
745.000 606,300 770,000 607,600 860,000 5,. 

40-0-iiO ------, II ',,. 
• ., '----------m.l~C-£ W IT H----SH-0-0K--D-ll-A-W--=----S-EC l-1-0.ll--S.. R..f IU-A-1£0-llN..O....A DJ US-IED _.E.Q!L 
g ,, 
~ .... . J 
1t•·· 

= ~ I I 
: I X 1 

~•''L ~ ,I --1'1-11-
X3 
NM 

J1 
Q'f 

.. 
I• I 

GR 

CHANNEL INVERT, 
---- --- --· -----

8.035 0.000 0.000 0.000 
0.000 0.000 0.000 0,000 

,___ ___ .,.. <.1-0,...60 ---23-0...0~- ---------o-OB-0- ---4-.--0 g 0 
&.000 440.000 ,~o.ooo 840,000 

120,000 
0,000 

685,000 
995,000 

------------------
VALLEY SECTION C 

160,000 150,000 0.000 1,000 0,000 --7 ,, 
630,000 0,000 0,000 0,000 00000 I,,. 

._._05 Q __ - ___ .]'_2B_.j)Q{l_ __ -- _,_Q8J1_ ____ j'_li9._.J)_OJ) ____ Jl.L0.0.0 _____________ _ 
0.000 0,000 0.000 0.000 0.000 "' 
-------------------

g , Q S--6>-----1h7hoa-'C-0-0----6-B 5.+-0--0---0--- --1-2---B--.-0.0'.unc_____ -9..0......0..01L---- .12.Jl..J)Jl_{)._ ___ - -llD =.!l!lL-. ___ __Q....Jl Q0 ______ __,,_o_.,. 0 !}O ,.,_ ___ _,,,n_•• . .: 0 _OJ)_~ -------
609,600 0.000 

- " r, n r " 
609.500 
.-::ntt i:;nn 

100,000 
i;-?~ rinn 

609,600 
f.0--1 ?OO 

200.000 
554,000 

609,000 
603,400 

300,000 610.200 400,000 
600,000 602.900 685,000 • 



• 
• 

GR 
··-;-NH 

NH 

- ' . ~ .. 
1607.900 

s.ooo 
2300.000 

'-,-, ',. 

. . . .. 
784.000 608.100 789.000 

.070 1300.000 .oso 
0.000 o.o 00 0.000 

0.000 0.000 0.000 0.000 0.000 o.aoo • 1500.000 .045 15370000 .oso 1650.000 .010 
0.000 0 .o 00 0.000 0 .ooo 0 • 000 0.000 

• ¥ Al LEV SECTION 9 ···--·- --· ------

• 4_ · }:., X1 8.181 31 oOOO 15000000 1537.000 640.000 6600000 0600000 OoOOO Oo 000 OoOOO : • 
----........ GrllR~-.,.,64141~,-1r1.-ll-QJ+O--···O • 0 0 (l 614-.---~ ~-----6-'1~9-0-0---- -2M...O 0-1l------6-12....0-0-(l__ .. _..300 • 00 0 • .c6w1"'2:..o.\J0LlJ0UJ0'---_,.4_u0.u0 .... .u0.u0.u0---

• GR 611.700 500,000 612,600 6000000 6110300 700,000 6120700 8000000 6120200 900.000 
GR 6110900 1000.000 6120100 11000000 6110700 12000000 611.700 1215,000 6030800 1260,000 • 

,-------<~<R>---~6""8A-'3+..-, 38-fl-----H-9-th-&6-0--- -be-3.-1-¼ll--+4--8-0-.-0-G-0-- ·---Ml~ .-5(}-0-- .. --15-Gll-.4-0-0-----5-~.-~-----i->0:>..0.0.0...----5--97, 900 
1
1 ~

0
1--

0
1 •• 

0
0

0
0

0
0 -·--·--=1,. 

GR 598.800 1514.000 6010900 1537.000 603,200 1600,000 603.700 16750000 6080500 , 
GR 6090400 1800.000 609,800 1900,000 608,100 20000000 6080000 21000000 612,500 2200,000 

~--rll----;',-'l-,'\--r'IHl-'ll--,L4!1-fl....-O-ll-.!l--·---O.~O-O- ----lh--00-0--------•~ ----....Q..00..0 000 0.000 o.oo .ll....J)_Q_Q_ ________ _ . ' NC .070 .070 ,050 0,000 0,000 0,000 0,000 0,000 0,000 0,000 ., •. 
• 
• ------- ------------------------------

VALLEY SECTION E . 'I 
~· ::1 ~ '-----lXf--'11-----~8~, 50--3~---'11 5,...0{}0-- -- -4 ~-- ... - 4-~ 0 ----4-6-7..0..-~ -- -1-60--0+-0-0 O... - .'.1 .. 7.0.0...0..0 .fl_.__ ---..0-• -0-0-0 ____ .0.,..0 0 _o.__ - -- - --.. 0.- Oll.O. - --·- --- - .. - --
i e ., GR 611.600 0,000 612,000 100,000 606,000 175,000 604,100 2000000 6040800 300,000 '

1 

• GR 603. 100 400.000 603,100 403,ooo 602,600 408,ooo 603,100 415.ooo 604,500 425.ooo ,:e 
GR 60 7 • 99 0 &S 8, 9 0 0 --64-2 ~----5-0 lh--00-ll--- -M 5....-34}0------~0 0 64-2-... ~- ___ __]-.-OJ), 000 61 6 • 7--0--0-- ---8.0.0....0.0..(L_ ---·----
NC ,070 ,070 ,045 0,000 0,000 0,000 0,000 0,000 0,000 OoOOO 1 

., 

: ..• 
________ ! 

'' 

•. , 
, I --------•·--- . -·----------
''-:! 

---------------·--- --., VALLEY SECTION F •• ,-----IH-------if½-r.'i+lr-----'l-1-l-7~,-418-llQ-llOe------~3, !l8 9 5~/o.4{}.Q----1-42-ll-.-O-tW---1~9--0---.--0-0-(---U..3-0.....0 00•-------0-....0.0--0 0 • 0 0 0 ----0.• 00 0 
11 Ooooo 0.000 453,ooo Ooooo 5870000 0.000 0.000 0.000 0,000 
" 0,000 619,000 100.000 619,500 200.000 619,400 300.000 616,900 400.000 
" '------l~---!'r.-;a.H----~--G-0---- -543..~-~~--------S-1--5~0-0-------606, 200 ....530-~,..,.__ __ --<6M01--t:8;.,,,..2u0,__,Q,__ __ 5~3l.._,_,_,~Q.u.u00 

74 
X3 o. 00 0 
GR 619,000 

•· 600,000 607,700 800,000 607,700 875.000 610,000 900.000 614,600 9500000 
1000,000 616,400 11080000 OoOOO 0,000 0,000 0,000 0,000 0,000 

GR 607.500 
GR 617,000 

·-------------- ---------------------------- ---------'-----_, 

• ::1 ~------------------
SECTION F REPEATED AND ADJUSTED FOR CHANNEL INVERT 

··--· ------ • ---------- ---., X1 8,807 0,000 0.000 0.000 1900000 150.000 179,000 
X3 0 • 00 0 0.000 0.000 498.000 o. 000 542o000 OoOOO 

o. ooo .200 0.000 
0.000 0,000 0,000 ,. 

NC • Q3 Q • g 3() -0-~ --O...ll--0-0----- 0, 0 00---.. 0...0 0 0 . 0,000 _.,_o ........ o .... o.,_o ___ ........,041, ... Q...,Q,..Q,__ __ __,o,._,,uo....,.,o o _______ _ 

8.808 27.000 978,000 1022.000 1.000 1,000 1,000 0,000 OoOOO 0.000 , .• 
, . 
• 

r---H---~.....-JW-,ll------ll-rlHJaQ-~62---1....-+~------0-o-Oll--O- 100 • 000 ----~-0-.--6-0~- -----0 ..0..0..0.- ___ .2.0--()..000 -· 619,800 .... .O.....O..OQ _______ _ ~- BT 
BT 

300.000 
614,600 

619,100 0.000 400,000 618.100 0.000 500,000 616,900 0.000 6000000 
0.000 700,000 014.800 0,000 800.ooo 614.800 0,000 900.000 614,&oo 

L---lii+------11-,-.J[l..p.,V-----\1-14..0-0..0---61-4 ...40.0-----0~ 978, 0 0.0.... 61 Z o 60 Q _____ ...b..1..2.a.6Jl.(l. ___ 1J).2..2..._flj).jl_ __ .6.l.Z..a.f,J)j)_ ___ ..6.1.Z_L4Jl.D 
1022.000 614,400 0.000 1100.000 614.400 0,000 12000000 614,500 0,000 1300.000 

614.500 0.000 14000000 615.500 0.000 1500.000 616,400 0.000 1600.000 617,600 ,,. 

• < 
C 

' •• BT ' ~-' BT 

',I 

----1eH-------lflhorl!liHO~(l11---1'1-7A011--ll-O o-o 11-<(} O ~.a-----·- 0--. 0 0 0 ~ 0..--0.0-!l-- - - 6 2 0 • 0..0 0 0 , 0 0 0 ..........19 0 0 , 0 0 0 6 2 0 • 9 0 0 0..a.ll.DJl _____ ----
2000 o O O O 621,500 0,000 0.000 0.000 OoOOO 0,000 0.000 0,000 0.000 ,,, 

621,200 OoOOO 620,600 100.000 619,800 200.000 619.100 300,000 618,100 400,000 '.,,. 
c.....--G-i.----e-'1-16,:,..c, 9¥-0IHl-!l-------'~o o 61".600...-----00-0+00--0--- .. 0..1.4.. a11.o.... ..... .....ZM.._ll..Q..0_ __ 6..1..;.__JJ}_fL__ s no ,11.fill.. __ .....fi..1L...4.oJI 2 QO. ooo 

614,400 978,000 608,300 978,000 605.000 984,000 603,900 1000,000 605,000 1016.000 
607,400 10220000 6140400 1022.000 614,400 1100.000 614,500 1200.000 6140500 1300,000 :1. 

~----l.-R----<e!>-1~S!>-o.->-5 lllHI-G----149 9 • 9 0 Q 616,400 1 5 IJO-o--0-0--0- - -----64--7-.6-0-0- --.......U.00 ....O..Oj)_ _____ ...6 18,80 0 .1.Z.0.0... O O O .62.0.. •. 0.ll.lL 18 Q Q o O-.uOcu0'---------
620,900 1900.000 621,500 20000000 0.000 0.000 0,000 0.000 0,000 0.000 " •• 

. ' !. ;;\ BT 
BT 
GR 

0 ~. : .. GR 
" GR •. , GR 
" GR 
" I GR 

• »! 
S, I 

,,, 

'------------------ --· ··--- .. ----- --------· -------·-- .... ___ --------- - ---~------- ---- ·-· ---------·----- ---- -----------------
GRATIOT AVENUE BRIDGE - UPSTREAM FACE - SECTION G • 



• 
• ,r-_·, 

xz 
NC 

0.000 
.080 

0.000 
.oao 

0.000 
,045 

0.000 
0.000 

0.000 
0.000 

SECTION F REPEATED AND ADJUSTED FOR CHANNEL INVERT 

0,000 
0.000 

1.000 
0,000 

0.000 
0,000 

o. 000 
0.000 

0,000 
0.000 • 

• 
• 

i: "f X1 8,819 17,000 503,000 534,-000 1,000 1,000 1,000 0,000 0,000 0,000 
,I~ ---Xtt-3---b-'lf-',0..,•nO~OHJO 0,000 0,000 497,000 00000 543,000 0,000 0,000 0,000 0,000 

:e 
SR 619. 20 0 o. ooo -~9-.-~·---+-0--0.-040----M--9..+4-0 -- _ .2.o.o ... o.o..1L __ .t,.1,..9_ • .600 300. ooo _---1,-1.z.._1.0JL.__ -1.0 a, aoo ---- I .,. ' GR 608 • 400 500,000 608,400 503.000 603.900 515,000 604,400 530 • 000 608,400 534.000 
GR 607,700 600,000 607,900 800,000 607,900 875,000 610,200 900,000 614,800 950,000 ·• 'nR-R---,6b-'1-h-2tl·"8---"-1080, 8 88 ··----M6-,'6-0-0-•---+l o-8-~--- · - 0-..0(Hl----- - 0-.-0 IHl- ------- o. OG°'O------ .0..-0.0.0.-. --- - O, 00 0 -·---- 0, 000 

• 
'. NH 5,000 ,040 168,000 ,080 200,000 ,045 214,000 .080 300,000 .040 
I NH 1200.000 0,000 0.000 0,000 0,000 0,000 0.000 0.000 0,000 0,000 

:r 8 T & , 00 0 1, ~ 72 5 .4-tW- - • 2-5~-9 ~..0.0-0..---0....0 00 O+il.OUcO----"Oc. • ..1,,0qO,w.O'----___JOu.,,,_Ou,Ou.u.O ____ _.,o_., • ..,Oc.,,OCJJ0'-------------- ., 

···--------p 
: .• 

• II II. 
' ~-------__,V..,.Al.t-8' S fG T I 

~• J x1 s.91,7 z1.ooo 
o ~. ---\GrrRr---.6~,2~9hwr'1H0:l-101}----tl-9 rw ti-0 ti-0 tl-0-
~ 1;. 
•· GR 607,000 202.000 
i I 

GR 608.800 400. 000 
[ 

6R 618-100 799,009 

200.000 214.000 670.000 740.000 678,000 0.000 0.000 0.000 
--64-9-.-2 0-0--- --1-0 0..0-04----- -6~9-0-0----4 54..0.0-0- 6 0 8 • 8 0 0 -UB+a.Q O 6 0 8 • 4 0 0 21io...JW .. u-------~ 

1 
605.700 205,000 606.700 210.000 608.200 214,000 609.000 100,000 
609.200 416,000 615,600 451.000 615.700 500.000 616.700 600.000 
618.8 0 0 --UO..OtHl-----~-9,..0.Q.0..----900 • QQ.()__-~9 • 4 oo 1000, 000 619 • 700- 1 l Q O • 000 ' ,5 ''I GR 620.500 1200,000 

•. , NH S. 000 ,040 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 I 

700.000 .080 704.000 •045 728,000 .080 741.000 ,040 ,,. 
-----l~'illl+I --4-1 ~2-110-118~,-1c8i-1i8K8l-- --- -- -{h-00-0- ----0-.-0-0-()-- - - 0-. ooo . --0..40-0----- -..o...o.oo . .. ..0..0.0-0-----•-- o. 000. ______ -0._o.o.o.._ ____ QJLO.o. _________ _ ,, . " l,. 

'" • :'.j.-----x-,----9-,-,-1:1--,• :11-i,LHLi-EF-¥-Y--<::•::: ;~f-10~.-00_0 ___ 7_~ -~~-----,~ oo ___ o_o_o_ ---9-9:.~-oo--~ 06·~-.-oo_o_ 

"~1 __ __,M,_.3,,__ __ __.9..,,.-19...,9..,91+----4}. () 9 9 ~0-{}Q.---- 6-90.. !Hl-0--- --- ---0-.-0-l>0------4-'.R-• 00-0-- - · ---~-----
;a 

0.000 0.000 0,000 
--0...0.0.0- 0,000 0.000 ------ ;) 

GR 622.700 O.OOO 622.500 1000000 622.000 2000000 621oBOO 
.,. GR 621.400 500,000 618.700 590,000 609e100 6>/.9.000 608,600 

300,000 621.700 400.000 
700,000 607,400 704,000 .,. 

_, .-----bG-ttR----.6 &I,,, 1 9 0 -74-9-.--0-9-0--·-- -6 0 7 • 4 0 0 7-U, 0 g O ---6.Q..7 • 7 (Hl ---1-3-5...~ -- - .f, 09..3$-.. 741.000 609.300 800.000 
I 

1100,000 
• ;; ~' ---G-R ___ 6_0_9_._0_0_0 ___ 8_1_a_._0_0_0 ___ 6_1 _6_,_,_o o ___ -~-o 6. o o o _6_1 _a_._z_o_o·-- _1_0_~~-•- o_o o _______ 6_2_0_._o_o_o _______ _ 

622.000 1200,000 
I ,e . ,, SECTTON I REPEATED AND ADJUSTED FOR CHANNEL TNVERTo 

" 1
------9-.-4-'>-5 ae---... !l~, ... 0 ... 9 ... Q--~~O-O- · - --0-. 0 g 0 

,- )('3 0.000 0.000 0,000 700.000 
f• '"; NC a030 •030 0040 OoOOO 

50,QOO 
0,000 
0.000 

50,000 
731.000 

0.000 

49,QOO 

0.000 
0.000 

J'11 __________ _ 

-------------- --- -------- ---- -- -n 
·' 0 i,. 
• ) 

CLARK STREET/27-HJLE ROAD BRTDGE - DOWNSTREAM FACE - SECTION J 

--------- -

QI Q(lll_ 1 ,Ir.Oil. 
0.000 0.000 
0.000 0.000 
-- . -- ------- ----

000 
0.000 
0.000 

i ' . 
'' 

> ..-----------------·------------- ------------------. -~--·- -------------·-------------

~- X1 ',,157 39,000 11.81,300 1518.300 10000 10000 10000 O.OOO OaOOO 0,000 1
" 

_ BT 33.000 0,000 622,300 0,000 1000000 622.500 OoOOO 200,000 622.400 OeOOO , .• 
~ ''t__ _ _JB-f----MJ4,,,-4!H0:J.--~6~2~2-.,,,'l84!l~Ol--- ..O..OQO . .4.0-0..000--- 6-2~60.0------- . .O...Oo.cL-----5.0Jkll.OIL __ .622..'iOO O.rul.Q ___ 6Jl.!h.ll.fi1L _________ __: 
' BT 622.700 0,000 700,000 622,500 O.OOO 800.000 624,100 0,000 900.000 623,900 
~-

1 BT 0.000 1000.000 624,000 0,000 1100,000 6230800 0,000 1200,000 622,300 OoOOO .,. 
: " r------iH----'h30 o. oo ll ~t.>-'1µ9,1-, .... 7~oi.1J----~. o ll o .. 11,.0-.0-.-000.~-~:ii....i.oo...-----.ll•.o.o o. 1481. 30 o b1 6., oo 61 3. 2 on , 50 a, on o 
• BT 615.800 613.600 1518,300 615 • 800 613.600 1600.000 615a800 OeOOO 1700,000 616,400 1~ 
i•" 8T 0.000 1800.000 618.700 0,000 1900,000 621,600 0,000 2000.000 6230500 0,000 ,: .• 
~ 11 '---~1>+--<c-HJ"'1....,..,..,_ __ ....,,...,.~.-04--__ __,o.0-00. ___ -2.2.oo..ooo. ----.6.2A..60.~---- .. o. 0.00. ...... 2300. o Q.lL ___ --62A ,& on n. non 24Ci0...Jl.ll.o _____ ~ __ _J 

•·· BT 625.600 0,000 2500.000 626,100 O.OOO 2600.000 626,800 0,000 2700,000 627,600 '" 
BT 0.000 2aoo.ooo 628,100 0.000 2900.000 629,100 0.000 • 3000.000 629,aoo 0.000 ; • 

,------"GG-flfl---tl8>.12:-,12 .-3>41l~9---· -110-,-llO~!lHOI--- e 2 2 • 5-0,(l.. •• ---~ 0-.~ 0.0..---- -- ,62 2, 6 0 0 - -- .... ....2.0.0..-(). 0 - -...6.22.aoo.. _3.0Jl ..Jl.0.0 _ ____6.~6..0.IL--~AJIJ)--~o~n,.,o,_ ______ _ 
., GR 622.500 500.000 622.700 600.000 622,500 700,000 624,100 800,000 623.900 900,000 

• " GR 624.000 1000.000 623,800 1100.000 622.300 1200,000 619,700 1300.000 617.400 1400,000 
•
1 .o o +u 1 • 3 oo ---w.7-...8-0-0 -- ------ 1--Ul-.30-.0-----.b.O 7 .. o on __ 1.4..aB. 1 oa. ___ ....h-D-6...6.0..11 ___ ~ ___ 1.'-9--4 ...... 4110 ____ --6.fl.6.lLO.(L ___ uo o. oo o 

GR 605,500 1505.600 606,200 1511.800 606,900 1518,300 615,800 1518,300 615.800 1600.000 
•• 0 ~nn 1Roo non n/1,~on 1900,000 623,500 2000,000 624.200 2100.000 

1 73 
I 

1,,e 

• 



• 
• 
• 

GR 627.600 2700.000 628.100 2800.000 6290100 2900.000 629.800 3000.000 OoOOO OoOOO 

CL•RK STREET/27-MJLE ROAD BRIDGE - UPSTREAM FACE - SECTION J 

.----'--4f.4-----<~14,.,;,....... __ :,.,.._8·8"8---"1..,,4""8'-"1 .-3-0-0--------+->-Hh;}-O-O-------z--9-.-0G-0------29 • 000--- ;19 o 000 ---~O ---0 • 000 0- 000 
BT 
BT 

33 • 00 0 
300,000 

OoOOO 
622.800 

622.300 0.000 1000000 622.500 OoOOO 200.000 6220400 0.000 
0.000 400.000 622-600 0.000 soo.ooo 622-500 0.000 600.000 

• 
• 

: I 

~--H---,<,-;,,'-r-,~----..--0-~1---14Hl-.-O-O-{}..-----o22--.. !>-00--- . .()_...0-0--0---.... soo. ooo _____ .-624 o 1 o~ o. ooo oon..ruio 62 3 .... "-2 ... 0 ... n ______ _ 

1,,. 
I 

BT OaOOO 10000000 624.000 OaOOO 11000000 623a800 OaOOO 1200.000 622e300 OoOOO 
BT 13000000 619e700 OoOOO 14000000 617,400 0,000 1481,300 6160100 6130900 1500,000 

,----Hf-- 615 ,a a a 613. 68&-----1-54-&~-- - ----61 s ,s oo --~3-.-&0-1}---- 1--6-0-0-.-000 tli 1 5. s oo------ ... 4.-0-0--0 --- .. .iuo. ooo -- 616., oo • :I BT 0,000 1800,000 6180700 OoOOO 19000000 621,600 OollOO 2000.000 6230500 0,000 
. BT 2100,000 624.200 OoOOO 2200.000 624.600 0,000 2300.000 6240800 OoOOO 2400-000 
'----f.BHT'----~6,-i2~s;,,ri6,-t0'H0!1----o • 08 8 ~5-G-O-rQ-0-0---· -6+&.+o-0----~6-0-0-o--0-04-------l>-2-6-.S-OO O. ooo 270 0 • 000 .-b2 2-6.l)JL___ ---

• 
BT OoOOO 28000000 628.100 OaOOO 2900,000 629.100 OoOOO 30000000 6290800 0,000 
GR 622•300 OoOOO 622-500 100,000 6220400 2000000 6220800 3000000 622.600 4000000 

,. 
,, 

.---rR------1,..,...,--1t-----,.,EHt-.-ll-!Hl---6-r-&.-17-lle-ll9--~6-0~G-O----o2-2-.-5oo 10-0..--000 ---424. 1 oo aoo. ooo 6230 900 900. ooo -
~. :: 1000.000 623o800 1100.000 622.300 ,2000000 619-700 1300.000 6170400 1400.000 

1
,· 

~ , 14810300 608.600 1481.300 6070800 1488.100 607.400 1494.400 6060800 15000000 1'. 
a 1 sos. 6 a e -6&7 ~-- --45-1-~ .. -8-0--0------6-9--7~-51-8-r3-0-0------6-l-5-..800---~ o 61 S-So.o...-----·1-b.()..,.0 ....... 0 ... 0 ... 0-------- .. 1 

GR 624,000 
GR 616,100 
GR 686,386 

~ '' z 17000000 6180700 1800,000 621,600 1900.000 623.500 2000.000 6240200 2100.000 
~- 11 - , 2200,000 624,800 23000000 625.600 2400-000 6260100 2500,000 626.800 2600,000 

GR 616.400 
GR 6240600 

• ::I 
GR 627,-6--{lO 2 798 .-e-o .... a~-.... 62,,.,8-. 1 00 2-lHl¾.-G-G-0---------42-9-.-1 (HJ 2900, 0 00 ------6-2-9 o 8 ()0 ~.>. 000 0 o 0.0..0...---.0..0..0.0...------ 7 !! 
NC .o 75 .o 75 .045 0.000 OoOOO 0.000 0.000 0,000 0.000 0.000 

-- .. - -~-----------------
" 

--------------- ------ ---------------····------
___ _J ,,. 

---- ·--- ,, ., SECTION I REPEAT~D AND ADJUSTED FOR CHANNEL INVERT, 

,---~1~--....,...,r'Ho-:5----c-!l-r!Hfilr----71'·8&8lhr• &9&0&8-·-· ·--7-1.'h~ • Ollll 1 • 000 
·

1
1 0.000 699,000 0.000 738-000 

)(1 9,163 20.000 - --4C 0-0--- --- ~o ...... o ... o ... o'-------<0 .... ,,-,0,...0,..,o ... ____ u...o.o.o--_____ _ 
Cl 

• b 6240600 100,000 6240100 200,000 
X3 0.000 0,000 
GR 624.800 OoOOO 

0.000 0.000 
623.900 300,000 

0.000 0,000 
6230800 400.000 

'i.___ _____ r--!t-~IHJ----'>" 620-.~-----W--O-.-O-O-O--~-o-2--ll-0-----44-9+-0-0-0--GR 623,509 509,900 ~- 700 700.000 609-500--. 204,00IL....----- ---
Jl " GR 606,200 719,000 

GR 6110100 818,000 
609,500 728,000 6090800 735,000 611-400 741,000 
618,200 906,000 620.300 1000.000 622.100 11000000 

611,400 800,000 
624.100 12000000 1'. 

----·-11· 

••• 
0.000 

6790000 
-- • 090 
815,000 

20.000 
0.000 

----u,9.ooo 
965-000 

200000 20.000 0.000 
0.000 

0090 
0.000 

~----------.._ --------~ ,,J 
0.000 0.000 •. , 

,U 

~. ;'I 
~ J.1 l 

X1 
X3 
NII 
QT 

0 '---------
" ., 
0 

!e ~ 

90167 
0,000 
4,QOQ 
4,000 

0,000 
0,000 

,035 
425,000 

VALLEY SECTION K 

0,000 
OoOOO 

80,00-ti0--
715,000 

758,000 0.000 
---,o-J011-Jlr.;, 5:,.. .. ----...t.9.5 o O O 0 

OoOOO 0.000 

---------- --- -

OoOOO OoOOO 
2ao.ooo OoOOO 

OoOOO 0.000 

~ X1 9,331 10,800 '169,809 - --1-9-5..-0~---~-04-0---- .. 900 • 000-- -----8-1-0 • ooo O o 00-.,__ ___ .0...00-4--- 0 • 000 
~ '· GR 623,700 0,000 612,200 
:• ;) GR 604,500 11>2,000 608a200 
, '-· ---l'NH'l,-1 -- ~~-1--05.000 

30,000 611,000 
1920000 611,700 

.090 .. 196,000 

80.000 6110000 169.000 607,700 1710000 
195,000 621.200 230.000 6210900 280-000 
-.....OS..0.---~·.z.o.....O..O.o.. _____ _._09~0 ____ 4_.,o-D-o.Ou~O~D~---~o~0~6~,o..__ __ 

le·, NH 600,000 0,000 0,000 0.000 0.000 0.000 OoOOO OoOOO 0.000 0,000 

. ., 
" ~-----------------------· --------------- ---

~- ::1 
VALLEY SECTION l 

~ 'l 7600000 '----+X'l-1--~9h,,-.,l.,.7r.5>----'l1he2cti, O~D----496, 000 2-2-0-.-0.0.0.- ------8-U} ... 0.0..0.------7.SO .. OOu.0--...µ;,.u. .--0....000 o.oo..o OoOOO 
" GR 623,900 Ooooo 619,900 1os.ooo 6120000 1500000 

• '· GR 607,900 208,000 608,200 216,000 611,600 220,000 
612,000 196,000 608., 00 199,000 
613,400 300-000 6130100 400,000 

;. 
" 

~· --~., ',,. 
GR 628.498 598,980 62-J-..-ll-!i-9v-Q----4-0-h-0-00 OoOOO O,O..~OJJ.0----U-• 

•;:LI ___ N_H ____ 4_
0
_0_0_0___ , o9_o ___ -~~8 .o_~~------- o os_o ___ -~~6-• o_o_o _______ --~~-~~----

0.000 ·- 000 0 0 0.0.0. ....o.o 
5000000 ,060 600a000 OoOOO 

'----------- ') 

. - ----------------------------
viLLEY SECTION H 

,.,. 
_J 

• 



- - - - .. - - . 

• GR 628,700 0,000 621.900 100,000 615.900 200.000 615.600 300.000 615,100 338.000 
GR 611,500 342,000 610,900 348,000 613,600 356.000 614,600 400,000 615,000 500.000 • GR 620,200 600,000 0,000 0,000 0,000 0.000 0.000 0.000 0,000 0,000 

• • 
•ii~--~--

SECT ION "' R E P ~ IJ-A-N IJ ~ 0 .:IU S-Hi-G- FOR CHANNE-b J NV Ii RT -..-b~ 

UPSTREA"' YILL>GE OF HEIi HAVEN CORPORATE LIMITS, 
~--+------ - -

• :. X1 9,807 0,000 0.000 0,000 630,000 630,000 630,000 0.000 1,700 0,000 
EJ 0,000 0,000 0,000 0,000 0,000 0,000 0.000 0,000 0, 000 0.000 

·---... --------- ----- ·------ - ----- - -- ---- -- ---- -------- __,_ _ __.. ... -... -
' • J 1• 
• " ------------------------------------------------------------,( I j I 

~- 11 
~ 1 S 
~ -,~--------------
f.; 

'' • ,c 

.------------------------------------
7 II ,,. 

--------- -- ---- - --- ------------- -------------- ------- ------
.:i •· ---------------- ------

,, 

•· •o ,---------- ---- -------- ------~--- - - --- ------. ,, 
JJ ~------------------- -------~ --
J4 

• ,1 ,, 
,,,.• ' : ' ; 

0 

,,, J. 
------------------] :1 

--- --------- --- - ::• 
: .• 

----- -------

----------1 · 
• 
• 

I I 

:-• 
----------- ------ ------- -- ------ -- - ------- - - ----------------------------- ---------- -----------~---- ___ _) 

" ,, •. , ., 
• I 

" ~: ---------------

---- ----- ------- - -------

--------------- ---------

--------- ------------------

--------- ---- ------- -------------

----------- ------ -----------

-- ----- - -- ------- ---- - --- ----- ----------

,,. 
-• 

,I ,_. 

- - -- ----------------------- \S 

------- ------ --- ----------

• 



I 

I 

_, 

• ... • 
• 

*PROF 1 

*SECNO 7,640 
SECNO DEPTH CWSEL CRIIIS IISELK EG 

··""B--__,,Qfr"'-----e-ROK<Bf.-----11-AL0-6--· -----A-&H•------
T IM E VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLC~ XLOBR ITRI AL !DC 

• 
HV HL OLOSS BANK ELEV • -l>.R-G8------.\l-9la-----l--W f,.----+€f T /RIGHT 
XNR IITN ELHIN SSTA 
!CONT CORAR TOPWID EN OST 

.__ _________ ---------------·-- ------ -------- -- ----------------- - ----------

• 
• ~ I 

1,1 ., 
, I l ·- I. 
,_ 
~ II 
0 

" > ~- I 

L 

,. 
---------:2).,6'--'l"-'H,__,L,.,E"t:-o-R1OAD BR J0GE ,--BO~S-TR-f-Ml-·f'A&E- ---s«-H-0-N--A------------- ---- ----- ----- ---- ------- ---------------=1 

7,64 6,60 0,00 604.20 :- • 
-----6,Y,-5-1¼0~, --GQ~,-----<<,! -----.0..---6~-4---o-<:.l.1----------------------- - lJ 

601,10 0,00 601 , 1 0 601,24 ,14 0,00 
65 0-.- --0 -2-1-1-. - ·-- ---0-. -----0--

0,00 0,00 594,50 1471,50 
,000551 110, 45,50 1517,00 Ii. 3,00 0,00 , 030 ,030 ,030 0,000 

100, 110, 0 0 0 0,00 

SPECIAL BRIDGE 

SB XK XKOR 

------

--------- ----------

COFO ROLEN BWC 8IIP BARE A SS EL CHU ELCHO 

" 
:A 
, ,-
1 

21 

. '.:[ 0,89 1 ,Q.9+1--· 3-ri2----"0..--ll4-- -- 3-2~---- ---~----2U.....'Wl-----0-..0-0---~9-5...0u.0--+5,,_9,.4 ... ,.;,5u0--------

•SECNO 7,644 
------- - ---------- -- ---- -- ---- --- -- ------ -------------

J::. 
---- ,, 

• J ,, 
" .,, 
,/ 

• ,S 

-1 i 

•-': 
l' 

• JI 
l• 

,7 i 

6070,LOII FLOII BY NORMAL BRIDGE 

PC..W..s.E~-,.,,...._n 1-- 1 n n E L..l--R-!l-:::. --l")1n~.~~-...;:.'-u.n~n _______________ _ 

3370 NORMAL BRIDGE,NRD= 40 MIN ELTRO= 603,50 MAX ELLC= 602,00 
---- -------- --------------- ----------------

26=MILE UPSTREAM FACE - SECTION A 
--------------------------------- -----

7, 64 
650, 

6,06 601,06 0,00 o.oo 601,26 ,19 ,02 0,00 604.20 
Oo 650, o. D, 184, 0, 0, 0, 604,20 

-----~-IHl-----<h•Oll-Qll---~3>---'o 5-4-----4.-0-0----•-030>----• 0 3.a.------..03-0-- ----+-02-9- --5-9-5+-0.0.-- l.4.-1'-JC..Cl-11---------------
,001158 25, 25, 25, 2 0 0 -8,92 45.50 1517,00 

------------------------ --- ------- -------- -~~-------
•SECNO 7,645 

---------

JI ,,. 
... 

;e 'I 
0 

C 
--------- - ----------------- -- ------ ------ ----~ -'• --~3~J.i,-,_?1'191r--FMRO•CJIMHIT--s-f-A-'.f-I--OJ\I-S;...-----1~.-S.--- --1-5-3-5...-0--+¥-P-F=-- --- .,i - l4R¼E-T-------4i...5-().l}.. ___ --- - -· - -- -- - I 

).1 

' ie I 

' 
FJELD SECTION TAKEN DOWNSTREAM OF 26-HJLE ROAD ANO ADJUSTED FOR 

' • 

: I 
" ' ~-> 
' 0 

CHANNEL INVERT IN OVERBANKS - CHANNEL PORTION REPLACED BY CHANNEL 
---- -------

> , 
~- '1 GEOMETRY OF BRIDGE SECTION 
" 

~-~~I 7,65 6,09 601,09 0,00 0,00 601,26 ,17 ,OD 
650, 0, 648, 2, o. 195. 4, o. 

------• .. o .. o---o ....... o,-,o----3-o-3-l----+-<•~-- ..OS.0.-----•0-"-5----__._oa.o __ _._, ... 0~2.08-

0,00100000,00 
0, 597,30 

5.2.5..Jl.Q ___ 148 Z • 5 Q ,, 
" .,: • 0 0 1 5 69 1 , 1 , 1 • 2 0 0 0 • 0 0 47.50 1535.00 

l -------- ---- ---------------.:~1 •SECNO 7,650 

--~3~41.-7f-011-!!#-GR--OA CHM EN T-S+4+-I-0 .. N..>Sc=-~---2-9-l+-O- -- -- 3.9~-.o - T.l-e-E=-------- J_ __ 1.AaG.£.l; ____ l.Q.~01}_Q_ ____ ---- --- ----

/ 3 ,;s. 
~E CT I ON B REPEATED AND ADJUSTED FOR CHANNEL INVERT • 



• 7,65 5,95 o00,95 
650, 0, 5 71, 

,00 0,00 5,20 • ,004433 25, 25 • 

• 1490 Nf.l CARD USED 
llSECNO 8,007 

H-- CWSEL 

0,00 
79, 

1, 62 
25, 

---------C R I W S 

0,00 601,32 
o. 110, 

,080 ,045 
2 0 

,37 
49, 

,080 
0 

,06 
0, 

,036 
0,00 

0,00 
o. 

595,00 
58,83 

604,80 
599,30 

332.17 
391,00 

• 
• 

W S € l--K---~ -----1-1-11-- HL -----O-LO.SS----8.A.N.J(.--E.L,~~------------------·_J:. 
a OL08 OCH OR08 hLOB ACH 
TIME VLOB VCH VROB XNL XNCH 

,,,. ' 
" 

AROB VOL TWA LEl'T/RIGHT , • 
XNR WTN fLMIN SSTA 

' 

SLOPE XLOBL -H:t -1!-t~ --ff-R.fA-l- --IBG--

! • '. __ , _________________ _ 

---I ... CO-N-+---~---··-T-011..WI-O-- ---- -HWl.S--J---------

I: .I 3470 ENCROACHMENT STATIONS= • 0 6i'O,O TYPE= 1 TARGET= 669,999 

' r--------~~HAttL~L~E~Yr-sSEt-l-J{m-~B-------------• , I 

~• ,I 8,01 6,73 602,93 o.oo o •. oo 602,96 .02 1,64 o.oo 
a ~-----tt6•Se'IJ8ho,-·---11-.----2,J,-1, .-------4-0-9-.- ---0 ----------+--3-l-,-----5 6..,,9...,,,___ ___ lJ,_., ____ _.5..._, 
~ b 
~- ',/, ,39 0,00 1,82 ,72 ,080 ,045 ,067 ,054 596,20 
• ,000458 1180, 1884, 1020, 4 0 0 0,00 339,72 

•SECNO 8,035 

3470 ENCROACHMENT STATIONS= I 0 630,0 TYPE= 1 TARGET= 629,999 

606,00 
__ ..t,.(U)., 5.,..0 __ 

330.28 
670,00 

') 

,.. 
-----------------, :, ,,,. 

I' 
- ___J ,. 

-~-~------ - -------- ----. ,, 8 I 04 5,76 602,96 0,00 0,00 603,09 ,13 ,14 0,00 607,00 
" J' ,------~------v-...- --~------2-4.3..-- ------<1--------445-o----- 2-5-5-..,.__ __ __,_5-, ___ --- --6.. ---- -.O.U-'L.-C::U1-----------------

• 

J; 1, ,40 0,00 3,70 1,03 ,080 ,045 ,069 ,053 597,20 332,62 ·1: 
,, , , 002 337 120. 150, 160. 3 ___ _'!___ o o. oo 297. 38 6_3_o_._o_o_______________ _____ ___ '.'• 
-4 ·~ •. , :,. 1490 NH CARD USED 

wSECNO 8,Q --------------------- ------- ------------------------------- -----, ;o ~- ' . ' 0 
' ' 

3265 DIVIDED FLOW 

" 
,, ____________ _ 

0 I. i. 
< VALLEY SECT ION C , 
• 
" < ~-' 

8,06 5,32 603,22 
4 4 0, 2, 404, 

·-------- --- --- --- ·•---------- ·••·--------·-··•--- -----------------

----------
0,00 0,00 603,33 ,11 ,23 o.oo 

34, 9, 146, 45, 15, 7, : I • 
0 ,42 ,23 2,77 -------------«-.>----.--I'-+----· 7.(, ____ _.,o.a.~0----0..5.0..--..... 0-.81L.- ____ --1)5..2..__ -59.1.1-90 

602,90 
601,80 

553.9-1._ 
774,99 

w ~- ,001 759 90, 11 0 I 120, 2 0 0 0,00 147,78 

. ' ' 

O

~-. ·,,; ~I ___ 1_4_9_0 __ N_H_C_A_P_O_U_S_E_D ____________ _ 

: llSECNO 8,181 
.. -----~--- -- - --------- -· --·----~---- - ------ ---- ----,, •. , VALLEY SECTION D 

8 I 18 5,96 693,86 O,OG --;i...-11-11-------aG .~- ·- ~...8-9------- .. ~-------51----------0-.0.0------t>O 1, 50 
' I , 

•. ,1 
., I'-----------

4 4 0 I 111 I 279, 49, 
,55 ,48 1, 86 ,44 

,000508 040 I -~-------bt>O • 

234, 150, 113, 21, 11, 601,90 
,080 ,045 ,078 ,050 597,90 1259,67 

______ J.. _________ 4 ________ o,. ___ -----0...0 ()___. 41 6. u, ____ t6.J5-..8.2.... _______ _ 

----------- --- ·-· -------· __ __! 
!J !,. 

_________ --_-_-J :; • 
'5 

----------- i. 
' ll 

• ' 



' ' .. - . . 

! 

'! • VALLEY SECTION E • 
• 8050 2o92 605052 

4400 3020 1 38 o 

OoOO OoOO 605056 004 1o67 OoOO 603070 
Oo 2470 590 Oo 36. 240 607090 • 

• ; I 
.ss 1,22 2,32 

.002745 16 70 o 1700 o 

-------..-B.c;-----'h,:>+--.....;>.,...>,.;>---·--8-.~-----.-0--7-0>---..4-S--0-- --- •·1PO>------•-"'g 5-0~-----'l !I 1•30 
16000 2 O O OoOO 251020 432,51 

-•··- -·---- ---------------·--

' 
; •SECNO 80774 

SEC NO DEPTH CWSEL CRIWS WSELK EG HV HL 
• 

OLOSS BANK ELEV 
,. 

~----R------f»:-1}&---- ----O-C-H--------- --i!RtH!-- ---Al::-0-B--- ·--A 6-H----- ···-AR9B-----~--- -- 'f. W-A--- ---I.Ff. l'Al-J.G,l,l.l---------------

• I 

l I 
q 

T J ME VLOB VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR 

EL MIN SSTA 
TOPI/JD ENDST 

I 

: .• 
ID 
~----------------------------------------- -------------------------------- ) .,. 

,'.! 

• : I 
• 

3478 EIWROACH#E-N-l--5-1'-H'IONS= 

VALLEY SECTION F 

--~,-4---·-~-.. 0--l-VJ:4;-=-----l--T-~-€-T-=----,-~-IJ-II-------

·-----------------------
8,77 5o07 608077 OoOO OoOO 608093 017 3o37 OoOO 608020 
4400 2o 400, 380 4o 1160 450 440 300 ti08o20 

--------·-----· ,, 

•• I 

----- - - '1 

.I 

• ::I 
------., 9-t7'-----,.-'5,-3---~3~-· 4-4------.-8-5-----.-0+0 --

oOO2061 14200 14300 13900 4 
- .-0-4-~- - . .,Q.~----~-~~- ~;:~~~-:;: ~~--------------------·----] ,1 ,,. 

---- ------ ---· -••·---- ----·- --- -· ----. ,, 
,: 

• ::I 

• JC 

JI I .,, 
ll, 

l, 

• J. 

•SECNO 80807 

3478 EPICROA C IIMENT STAT IONS------.J.-%-4-----'5-4-2~l--Y-P.£-=---.....:ie---l .~ R GET~--__.~,._, It.., -•w00.0.----

S E CT ION F REPEATED AND ADJUSTED FOR CHANNEL INVERT 

8 I 81 5021 609011 OoOO OoOO 609031 020 037 OoOO 608040 
4400 2o 433 o 5 0 3o 1 21 o 60 440 300 608040 

3oS9 .76 , 070 ,045 ,070 o 04 9 -40-3..90 49S...O. 
,002132 1900 179, 1 5 0 o 2 0 0 OoOO 44 o 00 54 2 o O 0 

~---------- --- ------- - - ------- - -- - -
•SECNO 80808 

J, 

~- '.~'~--3-3-78_•_w_R_M_A_.L-tGrl':H:...,:,:~:H:_·..,.:-+:,::u:~~~L-:.R~=:E ~=~+::· :g _____________________ :-. ----------------------- ---- ------·- ---·---- .. 
., 
0 

!• 
' " 

8 o 81 5o32 60 9 o 22 

!•:[~-------------@ 

440. 0 0 --i,-4-Q..-

o 99 OoOO 2o36 
,000601 1 0 1 0 

~. 1 .. 
' 

•SECNO 8,818 

OoOO OoOO 609,31 009 
-0-r--- -------0-.- - ·---~---------0-------

OoOO 0030 0038 0030 
1 0 2 ' 0 0 

3370 NORMAL BRIDGE,NRD= 24 MIN ELTRD= 614040 MAX ELLC= 612040 

e · 1 

.oo 0,00 614040 
-44-., . - --- .3 0-+---- . -6-1..4 • .4..0-

0049 603090 978000 
OoOO 44000 1022000 

---- - -~----

1. ,;1 
'------------------- ----- ----- ------------- ---,, 

GRATIOT AVENUE BRIDGE - UPSTREAM FACE - SECTION G . ·: 

-- ---------

-----------

p 

,.. 
··• 
•• 

' I 

.,. 

• I 

' ,,. 
,, ,. ~-----r..-o &-82&----'5nor.3H6>----<6-0-9~----'0 o O 0 "I 4400 Oo 4400 Oo Oo 

• ;; l.----.-o Olr\l-011-1->S-ti~-e~---o-;Sa,,~E>-o.-o ___ 2 ;.!! _____ o_;~~ __ o o_3_~---

s09,3(._ ______ Q~9-----• JJ03---0o00 6.1.-" ... , ... 4_,,n _____________________ _ 

1 8 8 0 0 0 4 5 0 3 0 0 61 4 0 4 0 -·7 •J 

'
0.:!_ ____ ~0~t ---~----~:-~t __ Ji1:~--- ______ -------------------------------- '( • 

.I • • 



i 

'• 
• 

3470 ENCROACHMENT STATIONS= 497.0 54300 TYPE= 1 TARGET= 
. 

SECTION F REPEATED ANO ADJUSTED FOR CHANNEL INVERT 

46.000 • 
• 

• 'a ~I ----o-9-&~~
4
11-4• 

000

.,.,

0

: ___ 5_.-'l;h~~-b 0~;; :-·--l8h,rf~Hi~>,-----1JO>-oo~ 6 0~ ;~ --~• -"-~,,..~----~-11-~---11-0 3 .... 11-0o 011-0 _....,6.,,~11-<~:h~o-':>-l• ~.,.._0 _________ _,,__ ________ ~ , • 

. • 
0 8

~ 8 ~ 6 • ~: 3 • ..:is-.5.-----• +6 ... 8 ___ ._0_8....,o~--•-04-05---•-o.~~----~--~-_:,.t,..~ tg_g_____________ _ __ _j: 
• 

,----+tr'rlt-N-1+-€-k~Sffi---------------- --- -- ·------ ---- ---- ---- ------ - -- . ------

• M SEC NO 80947 
SEC NO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 

,. 
'------Q-----~-G-l'I----OC-H----.......i;Q~RO!l---- --A--L-0-3- ----~--~.\Ul.1.-- ---:r:..11.A .. ---L.E.E T 1R I G.,-l--_____________________ __, 

13 ., TIME 
SLOPE 

VLOB 
XLOBL 

VCH 
XLCH 

VROB XNL XNCH XNR WTN ELM IN SSTA 
XLOBR ITRI AL IDC ICOt-.T CORAR TOPWID ENDST H. 

" < ,,,...1 -----------------------------

~- ''I !!: '5 @ ....._ _______ ---'l'.''-<AHL-!l-lE-'Ylf-S!i-lE C:f.~0#- H--·-- -- ----- ---------- ---- -----------------------------~ !I 

•.m: e I 8095 4.50 610.20 o.oo o.oo 610.22 003 o.oo 608.40 73 • 

' 
1

,-------4-3-aO•r,----431 9-.~---->.J9'l!8hoo.----..t.2 n~. ---~S,..jJhoo.-----4--l& 8--.-----2-8~--
' 1.15 74 2.06 1.01 ,078 0045 .054 •. , . 

0000844 670. 678. 740. 2 0 0 

• .88 
t..9, 

0048 
o.oo 

_----3..2.._ __ 6....,Q 8..2.Q.__ ________________ - -~ 
605070 164,90 - ,l 

256.55 421.45 ,,. 
-- ---·-··----------- ----- --------- --- ;, --- -------------- ----., 

• " 1490 NH CARO USED 
" ..----,•<-!Si-1:[,tCc-1NttOt-'9hwr'1t-;------ · - -- --- -

• ::I .... ___ 3_4 1_o_E_N_c_R_o_A_c_H_M_E_N_T_s_T_A_T_I _o~ ~-= ______ 6_9 __ o _• ? -- 15 2 ~ ~-- _T_Y ~ E = ·--· 1 __ T_AR_G_E_T = 

-----··-------- ----•·· -----------------

62.000 
·----· --------- ----- --- ------- --------- ---------., VALLEY SECT ION I ... ,-----~--~96--- 0 • 00 --------O-r0-0-~,; .... 0,.,2------06-- • 80 

• 
: 430. 35. 372. 23. 23. 175. 18. 56. 

,: 1 .30 1 .s1 2. 12 1 .26 .040 0079 0040 0048 
L..-----.oric9H9H9h7H9tt8---'11-'1H9'H9~,~--1'1-911-e!>-IJ.9.-o ---9-911-0.-o-·---3------..,.._ __ -....0-- -0, 00 

4•0..0---~6~0~8~.~6~0:1-----------------
36. 609.30 

604010 690.00 
- --62..40.---7:>.L...U.-U--------------

__ J 

• ·i; 

~- :1 ~ < ' ------------

•SECNO 9 

3470 ENCROACHMENT STATIONS= 700.0 73700 TYPE= 1 TARGET= 37.000 

D 
--------------- ---- - - -- --------- •----·-- ----- --- ---------·-- - -------- --- --------·- ___ _I 

·,, . 
3; l,. 
:i ,,. 
IC ;. 
;· 

i .r SECTION I REPEATED AND ADJUSTED FOR CHANNEL INVERTo ~--1 • • e i.:·1 ,gg!1~3-i3io• ;36 61:;~~- o.~~ -- o. .. ~~~~>.J..-----~~-----;!~·---O-~~O:~~~~~o --- --------· --------------]'· 

• " ~~~ 3.87 o.oo .040 .079 .040 .048 605.50 100.00 , .• 
, ·'1.----rll-"ll¾------~-Oei., • .----.-,9~.----- ,>.Q...-------~---- -O ---· -----O-- .. o...oo. 37 • .o..o...-~z,_3"-z,__.._ ..... a ... a ___________ _ @ ,, 

~- '.J. 
: -.. ~CNO 9,157 

~- ;; 3370 NORMAL BRIDGE,NRD= 33 MIN EL TRD= 
~ ' -------------·- - ----

615080 MAX ELLC= 613.90 
--- --- -- ---·-------- --------------- --------___ _]:'. ,, 

CLARK STREET/27-MILE ROAD BRJDGE - DOWNSTREAM FACE - SECTION J 
,1 r----------------- -------- ---
'· \ 9o16 So49 610099 OoOO OoOO 611009 010 oOO OoOO 616010 

•·· 430. o. 430. o. o. 167. o. 560 36. 615.80 
.. c..1 -----+r-=>3-1.fQ----,91-,o,-1G~0.,._ _ ___,2._.s.-1-----0-o.O..O -- --...o3-0----- ..0.4Q. ____ ,..n3.Q ____ _.fi48 .... _t,Q.5.o..5..Q __ l 4.81_....,3"'n....__ ------------------------- --·. 

0000822 1. 1. 1. 2 0 0 o.oo 37000 1518.30 

,, ,. 
1, 

,, .• 
' ' 

• 



;. •SECNO 9.162 ., 
3370 NORMAL BRIDGE,NRD= 33 MIN ELTRD= 615.80 MAX ELLC= 613.90 

• • 
I
r-----------IC"-llf--AA R-IE--5-'f R EE T / 2 t'-¼¼L-E-ll O AB BR Hl-G ... E --u ...... p .,_5 T R-E--A-M-- F-A-C-£----sm-1-0,.__..,___ ____ _ 

•: ~------1r---------ll----./.-,Ul-.--
9,16 4,67 610,97 0,00 o.oo 611,12 .1s ,03 0,00 616,10 
"3 e. 8, 439- - ------0-r ----- ----G-r- ----1-3-7- --0-.------'li-bo- 3-6----- --64-5-.-8 0 --------------~:· 

i: •' 
1 • 30 o.oo 3,15 0,00 ,030 ,040 ,030 ,048 606,30 1481,30 

,001525 2':I. 29. 29. 2 0 0 o.oo 37,00 1518,30 
,----------------' I 

• 
1

1 •SECNO 9,163 
"'--I -----'Se!'E=-IC~•~J o---10+1E=-IP"-'T~H-l-----~£1'-W1,1c5o;;[!'al'-----~MW S W SELK --~--- - -M V H l 

IC 
Q OLOB OCH OROB ALOB ACH AROB VOL 

VCH VROa XNL XNCH XNR WTN 

--------~--- - - -- ---····----- --

• II 

------"O~~O-SS----8-AN~ ELE-11-----------
TWA LEFT/RIGHT 
EUfIN SSTA 

,. 
i • 

--- _ _I 

*£ 11 X l-9-!Hl----HR--1-1.1.-----------W-C----J C-Olli+--CO-R-P.,,-WR--
I? TIME VLOB 

~

1

------'S"'-L-+O>+P>-IE'-----IX'-'L-lO+IB+IL--~- ,: 
0 ~---------------

--WP-1110 EN-D~-------------------------

11
• 

--------- ------ 2 ------ ------------ ------ ---------
~ 

f• L 

3470 ENCROACHMENT STATIONS= b99,0 738,0 TYPE= 1 TARGET= 39,000 

------------"cl--<'-++o#---I R E PE A TE El A NB A El .JU-S-1'-E-I}-- •4R-t:-H-A N-N--E-L- +N-V-&R-l-.--- - ------

o.oo o.oo 611,12 ,47 0,00 610,70 • :: 1 9,16 4,45 610.65 
-------1,1,,-,3 .. 9 ... ~----"8~. ---- -- -43(}. 

..:.2 

•" 1.30 o.oo 5.53 

-- ---Q-y------O--- ---- -- ---- --1-8---
o. o o .01s ,045 

- 0-.- -
,075 

.oo 
--->t>-o 
,048 
o.oo 

- -3-o--o---Ul-OO~ ''"o.,.,ov-----------
606, 2 o 700,16 

,011206 1. 1, 1 • 3 0 0 37.84 738,00 ,, 

• :: ,..,.__~~~~~-._-s_ -E_-c_-_N~o~~9-----1~6~7~--~~~--~------~~~----~~~------------- -----

• 3470 ENCROACHMENT STATIONS= 679,0 758,0 TYPE= 1 TARGET= 79,000 

_, i 

e :~ .__I _____ &--~-lh--

SEC-HON I !<£PEATE9 "N-f}--AG-Jti-S+-E g f'.OR-~-1: INVERT• 

9 • 1 7 4,75 61 0 • 9 5 o.oo o.oo 611,30 ,36 • 18 o.oo 610. 70 
4 3 8 • 1 .-------4-2~ --4.------3, 89, 0 5-i>-o 36, 611,40 
1 • 30 ,47 4,79 0,00 .075 ,045 .075 0048 606,20 679,00 

,007356 20. 20. 20. 2 0 0 o.oo 60 • 31 7 39 • 31 
., 

,, ------------------

---- - --------- -----------------

VALLEY SECTION I( 

---- ------------ ------ ------------ ------------ -----

9,33 7,96 612.46 o.oo o.oo 612,52 ,06 1 • 21 o.oo 611,00 
4 25 • 1 05 • 320. o. 1 73 • 145. 1 • 60. 38, 611 • 70 

1 , 20- 0-6-9-------0-4-5- ----09 0 ,048 _40-4-. 5 0 
,000565 860 • 8 70, 90 o. 6 0 0 0 • 00 168,46 197 • 79 

Cl :o 
" ~-------------------
~ - ::1 e s1 -------

1490 NH CARD USED 
•SECNO 9,475 

-- -----------
;, 

'2 'JI LC:: nrurnc-n FLOW J~(JJ .., .L • I, IJ 1... .., . ,, 
,, ,----------------------------

• :; L ___ _,,,9"',.,.4~11--v-A_L-;;~,-,~~:::: :: 1 ~ - --4~0---

-------- ----------

4 25 • 41 , 
•• < 

354, 
'?7 

30. 
fO 

--0-o-OD---- 64--3-o-2-5------1-4-- ----- • 73 ------ 0 • 00 f,j_ 2._Q.,_ ________ -

54. 108. so. 65, 41, 611 ,60 
,non ,n~n ,090 ,047 607.90 143,72 

--:.i ,,. 
----------' 

------------ --- -- ----

" 

-- ___ j :,• 
'.J. 
'' I,,. 

-------- -- -__ _, 

I 

., ,,. 
jj ;,. 
• 



• 
•· 1490 NH CARD USED 

~SECNO 9.688 

• 

l

31 

rl ---------1•,1-,I }r.-1, L4-L E-¥- SEC TI 0# 

9,69 4,84 615,74 0,00 0,00 615,87 ,12 2,62 0,00 615,10 
--------t,-,!-"-,~-· 8, 237-71r,---41~8,{0h,...--- +1.,.9.-,--~6,>.-------11-<:/r-.20-,,,-.---7-1-.----4-6.,__ __ 4-hJ.+0-U----------------.. --- ----

• 
• 

• 1,63 ,43 3,64 1,05 ,090 ,050 ,089 ,047 610,90 251,48 • 
,003091 1070, 1120, 1020, 3 0 0 0,00 262,86 514,34 

• ;1"" ___ "_5_E......_~.=-~f'g-NM-l'l~'-•-8_0_7-1e+iE'-'P'-'T~:,,~~~~:c:w~s:E:L~----cR-~---~------11-w-.s~~-----=~~--:_-_w_,,~-~-~--- ~~-----·- oLOSS--BANK E-L-:.__-_-~~~~~~~~~:~-----------~::_--_--_-~~=---_I __ -' :
1

• 

• 
1 

0 OLOB OCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
, TIME VLOB VCH VROB XNL XNCH XNR WTN ELHIN SSTA 
-----'S.+L-fOHP'-l[=----1XH-lO-BBcl::L--~Xcl::LctC:-HHe---~Xf¼L,{O~Bl-lRl-----cl!-;TF-IR~I~A-b---l-D G l CONT CO-R./1-R--W-P'-W-J~---l;.Jl~i.+-------------------------, ,, 

< IJ 

~- 1<1' 
!: lS 
0 '--------------------- ---~-~------ -----------------·-----·----------------------
!! !-, ~-\} 
• 

SECTION M REPEATED AND ADJUSTED FOR CHANNEL INVERT, LOCATED AT 

•• _J 
2' 

" ,,,---------U-P_S_T_R_E_A_M VILLAGE OF NEW HAVEN CORPORATE LIMITS, 
---·-------------------------, ,1 

• ~'. ___ ---9,-1\4-
9,81 - --l,~-9 4---64 7 •. 5 4 . ··--0-.-09-- I) , 0 Q - --4>-1 7, f>J,. -- ~io - ----1-,-7-7-------0....00- 61.b+aO-

,7. 
,, . ,, I. 2 S, 12, 226, 18 7, 28, 67, 188, 75, so. 615, 30 

1 , 71 ,41 3,38 1,00 ,090 ,050 , 089 ,047 612,60 219,48 ,, 
• 99 2 S 74 639, 638, 639, ·-.. - 2 9------0----4-4-0--. 2 9 a , 71-----~.Q .... ; 8 

•::\._ _______________ ----- .... --- . 

'' •• 
------·-----------------

--------------------------------•. , ,. 
'._, --------------~ -· --------- -- -- - -------~------ ------- ---- - - -------

-----------------------------
" 

L-------------------------------------·----------·------------·----------- ll ,,, ~-1, 
Ill ,1: 
~ c-------------------------------------
• ie ,o 

e ,, L-------------- ----- --- ---- ------------ ------ ----- --- --- . ---
\', 

i5 I 

L...-------------------------· ... __ - _,, ___ ----- -- -- - _ .. _____ ----------

7
'\ 

---·----------· ::. ,, ,. 
,, 

I •I· i 
... -- --------- ----- ----- - ------ -· ___________ _, 

• 



• 
• •w•••-**********~*****~•••••••••••••-•**********~* 

HEC2 RELEASE DATED NOV 76 UPDATED AUG1977 
--e-1-Tfr?--·----- ---- -·- ----· - ------------

MOD!F !CAT !ON - 50,51,52,53 
*********••••-~~••*•*-••••*****W#W**••••••***•~-*~ ~------------------------------·----

• T1 VILLAGE OF NEW HAVEN Fol•S• - JOB NO. 5850-05 

___ ...__ __________ _ 

• 
• 

•• • :/r ---1~n~>------';;..,~'I-L-'~~·r--;M~>-v--l'-~~~-P-R_O_JEC-; ;~;A;~~--0-L_E __ ;-~;;·~;;· .. ------- - --·- --------------------- ----------- --
·1 
---,H--~I&C»il~E€Cw--i< ----4~-- -U!l------~SE,...1 --

f_jj_ ________________ _ 
- ---- --- 1:; ., 

-1 0 • 3. o. o. 0.000000 o.oo o.o o. 601.900 0 o ooo 
•t 11, 

----------------------------- ------------------------------------ ]; ~- \\\ 
J2 NPROF I PLOT PRFVS XSECV X SECH FN ALLOC lBW CHNI/4 I TRACE 

~ l, 

0 ~-----~ Q • 0 G-Y9----1.....G-0-0------0-••O{)-0- -------0-...0..0.0--- --0 .. -0.0,0...---.0....0.()..() ---~O-O.O--~O...O.O..u.0--------
r- 1 ~ 

~- II " 
" 
' 1 •. , 
,2 . " 

., 

wPR OF 2 
,---------------------~----------------

5ECNO DEPTH ,CWSEL CRIWS WSELK 
9--·-· -- --- OH~-8---------0-C-H-----.Q.ROB - ··· -ALOB -
TIME VLOB VCH VROB XNL 
SLOPE XLOBL XLCH XLOBR ITRI AL 

7.64 7,40 601.90 0,00 601.90 

EG 
· MH -- ·· 

XNCH 
roe 

602,17 

HV HL OLOSS BANK ELEV 
- -A ROfl .. ··-- - -V O.L----------l-lt.A. ---l.-E.F T ./ Rl-1..Hl----

X N R WTN EL MIN SSTA 
I CONT CORAR TOPWID EN DST 

• 21 o.oo o.oo 604,20 

________ ...., :1 

,, 

... _] .. " ,1. 
- -· --------

" 
••• ·'1~-----~5,...9..,,~-----t<Qc.,- --1--0--5-0-r----- ----4.- -· ·- - -- -~ ... ;?SJ.........-- o. o. '--------0•--- - Q OJ. I 2 0 

594050 1411.so 
45.50 1517000 

·--- ----~-----------·------
• o.oo o.oo 

; 0000893 110. 
4o15 o.oo • 030 0030 0030 0.000 
100. 11 0 o 0 0 0 o.oo 

---------- -~------

' 

I ,e ______ ...] 

--- - ----------------
BWP BAREA SS ,ELCHU ELCHO 

-· -- -0-.-0-0--- - 2-2 .\ ~l-0-------- 0 o O O 5-9..5-.-0-0 _____ 5945.o. ------ ---------~------ - - - -- - - J 

wSECNO 7,644 
-- ----------------------------~------------- ---

6070,LOW FLOW BY NORMAL BRIDGE 

EGPRS 6 0 2 o 5 51 --€-GU,11,.C-,c_-o-6v-0~2 ... ,, 6-6-l----f-l.l...,C.=...---<6,-,0,1,2,....0.0..0----P-C.W.S.c.E=---....o6c\J0.1 ..9..0.()_ £L1Jlu.D .. =---6.o.3....5.uO.u0c....... ... ----------------· 
··1 ;:. 
•. I 

3370 NORMAL BRIDGE,NRD= 40 MIN ELTRD= 603050 MAX ELLC= 602.00 ,,. 
~ ,l ------------------

~- ,:1 ! <I ------------------------· 
26-MILE ROAD BRIDGE - UPSTREAM FACE - SECTION A 

-----------•------
7.64 

• ,: 105 0 • 

,, 
6 I 79 601 • 79 0,00 

0 • 1 050 • o. 
o.oo 602.20 

o. 205. 
041 003 0,00 604020 
o. o. o. 60<lo20 

"' ,. 
,·, r------.... &9&9--

• :ii L ____ •_0_0_2_i_5_1 ____ _ 

-o.oo 5o11 0. 0-0 
25 • 25. 25. 

--....0-3.0-----...........o.3-

---------· ·-------------

3 0 
.030 ....o.2.9.. 595000 14-ll, 50 

0 -20.39 45.50 1517000 

·---·-· -·------- --------------- --------------- ----- ---------- I:,. 
-sECNO 7,645 • 



• FIELD SECTION TAKEN DOWNSTREAM OF 26-HILE ROAD AND ADJUSTED FOR • 
•· CHANNEL INVERT IN OVERBANKS - CHANNEL PORTION REPLACED BY CHANNEL • 
.,l'L ____ _ . GEOMETRV OF BRIDGE SECTION 

----------------•--------1 
: ,. 7•65 6.89 601.89 o.oo o.oo 602.20 .31 .oo 0.00100000.00 
- 1050, Oe 10460 4• Oo 233., 4o O. Oo 597,30 •• 
• J~----·-0_0_2_;_:_! __ --G __ ._~_1 _· __ -_-_-4-r5--0--__ 1_. __ -_----~~----~~~:~-:

9
"'
8
"'~'-_-_-_-_--~-

0
_/,-_~_-_-~~~---r_ll-b_~----~~-;>_._;_:_·_--_-_-SJ_r_~ __ ._~_o_----448+.-__ 1 _5_3 __ s_. -~-0~~~~~~~~~---_·_--_--~~~~~~~~~~~-------~ :J. ., *SECNO 70650 '.I. 

• I 
3 47 9 EN CR OA C l!M EN l ST AT I ON S----2-¥9.:J.1-,-ll0--~3;.,,91-'11'--o 0-~1;- 1 TAR G El-=- ---'11-t01"01H--e U.OU.0.UO---------------------------------- 1 

< . -

SECTION B REPEATED ~• .. 1· 

! b. 
0 '----------------------
~ 1,j-

~- 1 ,, 
•• 

7.65 
1050. 

, ee 
,00611.0 

6. 71 601.71 
0. 873. 

O,GO -~3 
25. 25, 

AND ADJUSTED FOR CHANNEL INVERT 
-----------~ 

o.oo o.oo 602.29 .ss .09 o.oo 604.80 
177. o. 132. 72. o. o. 599.30 
2,44 ·-- .. ~- • 0 & 5-~ • 0 3.6---5..9.S....0.0 330,35 

25, 2 0 0 o.oo o0,65 391000 

----~--•----- - .. ---- - -------•-------- - ---· ----------·· ·-------,, 

L 

---- - -- ------- 1' 

1490 NH CARD USEO 
• '' *SEC NO 8. 00 7 :•· 

" 

• '.; :1 :::::3:3:0:::E:::::w:C:H:A~N:::::::T:::o~~R E~~::-~-A-N :: 1_:~~----_-45:~~-------EiG---~--~~~-~ -----~- ----Ol.OSS-----8 A NI< -E~E-V·--_-~:_·-~---~~----~:-~-_---_-:_-:_-_-:_~~--- _______ : ~ • 
• 

··: 0 OLDB OCH • ROB AL08 ACH AROB VOL TWA LEFT /RIGHT " 

!t 

J' ! .1 I 

lJ 

T !HE VLOB VCH VROB XNL XNCH XNR WTN ELHJN SSTA 1•.• 
SLOPE XL08l --M.4#-----XL-0-8-R ---1-T-R-I-Al- --- l-!l-C- !CONT -~R-------T-ORW..l-O--.---E-t«lST--------··-·---------

1: ,,. 
'------------------------------------------ -------- ·-------------- --- --- ___ _J •. , 3470 ENCROACHMENT STATIONS= .o 670.0 TYPE= 1 TAR GET= 6690999 

~--------•'·~• ,11,A L1e-L1e-1:E-¥---S-fi-1,,C.+T-11.<J9"'1tl'--!j8,-.....-----

~- :1 8001 7•63 603,83 o.oo 
18 5 8 w ~---· ---2-9'1'9Y....o------+5>'l1h,~-

0,00 603086 002 1e57 OoOO 606000 
--.0.-. -----16-0 ... ------~---·----17--o-- ----- s:.. ... _ __,6().0 .. 5-0-- --------- ------

., 

•• --

------ -- ---- ------
' 5 

!J 

;• 1 

o 36 0.00 1o87 .89 
,000414 11800 1884. 1020. 

o 080 ,045 ,067 0056 596,20 328,17 
5 o o OoOO 341.83 6,o.oo 

,,. 
-- --- -------

•5ECNO 80035 -· " 
-------------------- -·-----

.o 630,0 TYPE= 1 TARGET= 629.999 ,. 
" 

~Eb I N11 ER+....------------ ----~--- ---- ·---·------ ------
__ j·• 

:is •. , 
'3 • 0 4 6,69 603,89 o. 00 o.oo 603,97 • 08 • 11 0,00 607,00 , . 

. 1 ~----+½!--• ::I 
'·• '---------- --- ----------·---- -- ----·-----·- ·--------- ·-· ---- -· -·----·------ ---·---- ·-·-------·-----------

1 g5g, - Q • 4 1 3-.-- - 63 -0-.-----1 31 • 507, ----2-0- ... .J_.___-6.Q 

• 38 0 .o 0 3,15 1,25 ,080 ,045 .068 0055 597020 330,39 
,001393 120, 1 soo 160, 2 0 0 OoOO 299.61 630.00 

-7/J 
-----· _____ _I''. 

• I 



' - . . . 

VALLEY SECTION C 

" • 8006 6011 604001 
740, 73. 574 • 

, 39 168 3w19 

• .......... ..,, ,. ... 
90. i 10 • •UUl/'.)f 

,, 

o.oo o.oo 
93. 1080 

-h-'1~2--- Toso 
2 

604.14 013 ,17 
180. 83. 22. 
• 8--5--1}--. - --- -.-0-S-O-____ .,_.,,., 0054 

n nn 
V • VIJ 0 0 

• 
o.oo 602'.90 

7. 601080 • S-9-7-.. 9-0-----
-,.,L_Qg 776.53 C.. ,v. 7(,J 

:I 
----------------------' l 

! • 
1490 NH CiRD USED 
*SECNO 8,181 

,. 
~ I 
--------------- ·--·--·-· ------ •·····-···---- --·- ---------~-------------------- -------------- -----------

1: .• • VALLEY SECTIO~ D 

" ., 
11 

~- ·'.I !: s 

-----&8-.,,41-88--.......,6.-,r-1--7 33---b6 ~3--.....,,-1Jg41(1-----0--.--l}-0---6-G-4.-6 7-1-------.,..ic01-..3)--. -->3 ll • (W 601 .,.5-1).... ____________________ _ 

740, 256. 354. 130. 4200 179. 221. 31, 12. 601090 
,54 061 1,98 059 0079 0045 ,077 0052 597.90 1255.30 

I 0 0 0468 6,4 9 I 6(,{I O -6-o-O,- -----0 0-----4..04--.----4-2-4-.--5&--164-'J..,..,_,.__ ______________ _ 

--- j 

Ii 

0 • •SECNO 8,583 ---·--- --------------- ------- ------- ---------------------- _______ __. 1' 

'" i. VALLEY SECTION E 
---- --------

606,10 o.oo o.oo 
1900 o. 376. 

----------··---- -
005 

0, 
1,48 o.oo 603.70 

55. 25. 607,90 • ,;l, ------8~•~5
4

0-- 3.50 - 7400 550. 
• 81 --'I- o-4e-· · 

,002347 1670. 
ll •·· 

-2..-3 9- ·-·· •- --G-.,-G--0- -·--- --- r-0-7 0- -
1700, 1600. 2 

606.15 
79. 

-• 0 SG---
0 

- -o0-70----
0 

-...OS-1- -----&0-Z-..6-0-- --- l-7-3-0--1-S----------
O o 00 262,96 436.74 

.. ------- -------------------------------------
•SECNO 80774 

• ·t 5ECNO DEPTH CWSEL CRJWS WSELK EG HI/ HL OLOSS BANK ELEV ·, 
'------6-------Y-lc-GJ---at-H-------OR-OB---- --A-l-G-8- --- .l--C-li--- --A-R0-8--------1/.0.l--- lwWw..A,.____..,_LEC-L-f+T,✓-R..1.GH-+T-------------." J, 

TIME 
SLOPE 

VLOB 
XLOBL 

V CH VROB XNL XNCH XNR WTN ELHIN SSTA 
XLCH XLOBR ITRI AL JDC !CONT CORAR TOPWID EN DST 

• iii~ ___ 3_4_7_0 __ E_N_G_R_O_A_G_M_M_E_~:--S-T_A_T I ~5.J...-0-- -----5-8-7-.4-----+_¥_~_ ~ - -----<1>---TwAiuRi<JGb.c.E.._T=-
13 1,.000 

1,, 

• 15 VALLEY SECT!ON F 

!, 

•· Bo77 5o77 
~ 1

" 7£.0. 12 f ]~ • 
0 '--------.-'-J+-----r9--5-,--
..J ::i 
~-, 0002704 1420, 
~ 'I 

609.&7 
609 • 

--4. 4-1----
14 j O. 

o.oo 
11 8 o 
1~44-

13900 

o.oo 609.73 
13. 1380 

~-1-0 - ---... o.45. --
3 0 

.25 3.58 o.oo 608.20 
82. 66, 31. 608.20 

-- ----0-7.0--- --•-0-5-0--.,-6-0-3-.7..u0--4-4, as, • .4..5- --·-- _ 
o o.oo 101.55 sa1.oo 

--- ---------

___ J :: • 

- - - ______J 

1' 

!J !,. 
:,. 
" " 

' ,,. 
' 

'; 

•;· 
~ ,, -- -- ---------- ----- --- -·- __________ , __ _ ------- ---·-7 ' ~-' •SECNO 8,807 

C: "_ 

[ :ti 
J4 7 9 EN CFW AC "IM ENT ST,~ TI ONS=-----4-lta.0------5-42 .... D----T-'U!.E=--- ----1 TA RG E 4 _____ 44 • 0 00 ~- :, ·- SECTION F REPEATED AND ADJUSTED FOR CHANNEL INVERT 

Ql :ii 
" --------------------------; ~~ 

i. ~0 

e '\ ~---------4-t•~---.,._, 
8 • 81 5,98 60 9, 88 0,00 o.oo 610024 036 .52 OoOO 
74 0, 1 0 o 71 3. 1 7 • lo 145. 12. 67. 31, 

36 4 ,,lJ.J..__ 1 o 4 0--------------0-7-0--- ------e-0-4-5 .o.7 __o,__ -_ _. ()..5_o,_ 603.90 
n n "'t "'I -,, ., 1 an _ 179. 150 • 2 0 0 o.oo 44.00 • V V-' I I I I ;, V • 

• 51 

'1 

,, -----------

•::I •SECNO 8,808 

608.40 
608.40 

__4Yji_~(l 

542.00 

-----~I''• 
•· \J. 

--7 ,, ·,,. 

" . J 
,, 

• 



.. . - . 

• 8 o 81 6018 610008 
7 4 O, 0, 740, 

• ,92 0,00 3,31 
• 0 0 0 9 64 1 • 1 • 

'I 

0o 00 0 o O ID 
0o 0o 

0,00 ,031D 
1 • ;2 

61 0 o 25 
224, 
,038 

0 

• 1 7 
Oo 

0030 
0 

• 'I ] [._ ____________ ------------------•SECNO 8,818 

' . ) 3370 NORMAL BRIDGE,NRO= 24 MIN ELTRD= 614 • 40 MAX ELLC= 612 • 40 

o00 
67, 

o 05 0 
0,00 

o.oo 
31 • 

603,90 
44,00 

614.40 
614060 

978,00 
1022.00 

• 
• 
3. 
, . 

----1, : ii. • ;/ GRATIOT AVENUE BRIDGE - UPSTREAM FACE - SECTION G ·-··-·-··-- - ·•·····-·---- -·· --·--·-----·---· .. - -

0 o O O - --t.1-.0-.-3-0--.. - . ----o-1 7 o O 5 O+U--11-- b 1 4 • 4 0 --- -----------·· , 61 0 o 1 3--.. ---4) • 0 0 
• I 740, 0, 

• ,93 o.oo 
740, 
3o2 7 

• ,;~ , 808932 56, 56, ~- ''\ . " ~ •SECNO 8,8 -· . 
> 

i9 1 
3470 ENCROACHMENT STATIONS= 

0o 0 • 226, 0o 670 
OoOO 0030 0038 ,030 ,049 

·-¼-.--·--· 0 0,00 

-----

497,0 543 • 0 TYPE= 1 TARGET= 
----------------------------------------------------·----------------

, I 

•·:I SECTION F REPEATED AND ADJUSTED FOR CHANNEL INVERT 

31 o 61 4 • 40 
603.90 978,00 
44,00 1022...-0-

46 • 000 

----·- --- 8, 82 6, 05----6-0 9, 9 5 - -9-.-00- ---0-. 0-0- ---6-Hh-3-0--- .3.S.- - • 00 - ·- - -~'•0-0-----......o.Oa+-4-0-- ---- ----··--·- ··-----

• J3 
·,: 740, 11. 711 • 18, 9, 147. 14 • 67 • 31 • 608 • 40 

,93 1,19 4,85 1,24 ,080 ,045 ,080 ,049 603,90 497,00 

II. 
17 

I 

I 19. 

" .J. 
11 

! ,;. 

ir. 

31 • 

" d . ,, ,003802 1, ·----4-r-------t-r------~--------0-- --~--.-4< .... 0--0---Si..3.0- ---------- ·------1::. 
,I 1t.90 NM GAR~USED -- --·------ --··-------- ----···. ----- ____________________________ ... ... I 

JI '; •SECNO 8,947 . , SEC NO DEPTH CWSEL 
G-&-1-1 
VCH 
XLCH 

CRIWS WSELK EG HY l~L OLOSS BANK ELEV 
Q -4-l-9-8-

· 11 TIME VLOB 
---Q--ROO-------M.-OS-··-•·-~---'t-Ol---~W-A---LU....l./.JW..1i¥-l-- -------

• : SLOPE XL08L 
VROB XNL XNCH XNR VTN ELM IN SSTA 
XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST . , 

---------V--.HrlL-icE1c-Y,-;S!t-t::Ei;+T+I~O-N-N-H------

i• 00
: 8095 5 • 35 611005 o.oo 

~ : 7 2 5 • 6 8 • 11 +-o------5--4--0..--·- · 
~ 1,08 ,81 1,96 1 • 16 
~· I ,000567 670 • 678 • 740 • 
' ' > ,. 
<( ,. 

--------- --------

0,00 611,08 ,03 .78 0,00 608 • 40 
--~------------5--9--• -----4-6&•--·-- .. ... 7-J ... - -----34-• ---Oo.a.....2...D-----·-- ...... -----------· 
,077 .045 • 053 .049 605 • 70 163 • 00 

2 0 0 o.oo 26:3.11 426,111 
---------------•----·---•--------- - --- .. 

~- ;;1 ~~~gN~li 9~~~-USED _____ ---------
~ .:b ~-·· 3470 ENCROACHMENT STATIONS= 690.0 7S2,0 TYPE= 1 TARGET= 62 • 000 
~ Ii 

_________ " __ _ 
., ~- ,,) 

VALLEY SECTION I 

e 9o 15 7.6-e-----614..l-~---0-.-0--0-------0-+-ll).{) __ .(>U,..8.8...------'~2.. ..... -- ...... s.o.. ..... -- ... O....O..Q....... •• _6..Q.Ba.J6..0 _____ _ 
11 725. 68. 604, 530 31. 208, 27, 84 • 38. 609,30 

•. , 1019 2.20 2.90 1 ,96 .o,,o ,079 ,040 ,048 604,10 690,100 
·' 0081104 1100, 106-ll-.----9-9-0-,---------3------·0---- 0 ---· O,OD --42..,...0.l).._.-752....J,.,.Q..,Q ________ _ 

39 • I,. 
,,J 

., . :,. 
1,. 
,1 ,;. 
-• 
". " 
;, . 

!d 

i71-
' •~:I -sECNO 9,1-5H6,-...----- ------- - --- --·------------- ------- ------------ - ------- ----·-------------------· ---·------·------------ -

-'\ r-••rnnAr"' 11 MC:NT C'TjlTTnN<:- 700 n 7'17.0 TYPE= 1 TARG,ET= 37,000 • 



• SECT10N I REPEATED AND ADJUSTED FOR CHANNEL INVERTo • 
9.16 6004 611.54 o.oo o.oo 611 o 98 044 o 1 0 o.oo 610.00 

e 725, 0, 725. o. 
1 .19 0,00 5.31 o.oo 

o. 1 37 • o. 84. 38. 100000.00 
,040 0079 0040 0048 605050 700.00 e 

• : '~-~• s=:=::44--: 2_:•:: 1=5 7===5 8=• ===:4_9"--•::::5 lh,--

.. ---2----·· -----0--· . -----· 0 Q .. --0 0 37,00 --7-3-1-..-0-

-·------------------
3370 NORMAL BRIDGE,NRD= 33 MIN ELTRD= 615080 14AX ELLC~ 613090 

------- ----- ---------·-- -- ---------------- -~--- ------------ ·- q 

• '' CLARK STREET/27-MILE ROAD BRIDGE - DOWNSTREAM FACE - SECTION J 
-------- ·-•-------

•· 9,16 6,27 611,77 o.oo o.oo 611,98 .21 .oo o.oo 616,10 
, 725, 0, 7250 0, o. 196. o. 84, 38. 615080 
rl -----,-1~041,-,9----10'h,.-.91la8fl----~3,,.,7w.Q1..-----'Q.L..,.--0-8--·~~Q.---..o-4.0----"0""3'""01------• u.Q ... 4,ll--6-0.S~1µ4 ... Sa,.1...._.o.;,.3u0--------------------

~- 1'.i ,001437 1, 1. 1. 2 0 0 o.oo 37.00 1518.30 

1, JI. 
------111 

i 1141 
!: 15 ' '---------------
~ ! J ~- ., 

·------ --------------- --- -- -----· --•--------
•SECNO 9,162 

·1 

'I 

:ae 
I 

• Jr--43,+3+7&8 -IN-4QR,RR-114'1-,AHL-c--!:'l-!:~:f-!:l-4'G:-l'E'-",1 N-fHl-3-3--M-l-N--8,-T.fl-9--6-1-'>-.-&8-fu\~-l-b-C=-~-h-9-0--·- ------- . 

'-----------tt.rlc-J1,11-11--•5+RH-T / 2 7-1<1 H--E --R-Q A Q--BR-1 OGE - IJ PS T R-E-A-tt- ~CE--~ -S-E C+I-Q.!,I. -J-- ·--- ----- - --· -- - --------------- ,, . •; 
9 • 16 5,43 ., ------.;,-',~-----~---
1 .19 o.oo 

.002421 29, 

·•5 I 

- lb) ,, 

611, 73 
-'R-S-.--· 
4o39 

29. 
'----------------·----,, 

•· ,0 
•SECNO 9.163 

0,00 o.oo 61 2 • 03 ,30 005 o.oo 616,10 
- --{h--- . -- .. {h-----4-1'>5.-----~ -----!!', - --3.8+--- 615,80 

o.oo • 030 .040 0030 0048 606.30 1481.30 
29. 2 0 0 o.oo 37.00 1518.30 

. -----------~-------- -----· 

------------- --------------• ::I~ ___ 3_3_0 ... 1.++HV CHANGED MORE THAN--H-V-IN_S _________ _ 

- SEE N-0----fJB'>-¼--fW SE L -...f.R-J.W.-S---W-S-E-l-X-----E-G- -----#.11-- ----.1,!h,--- - OL OS.S.----8.AN"'K~EJ.i..cE .... V---
Q QLOB OCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
iIME VLOB VCH VROB XNL XNCH XNR WTN ELM IN SSTA 

J• .,, 

J. 
----. ---~:3 

_ ___j'5. 
-- " 

------- --------~I 

___ J''. 
--------~ - - --~ -- :J :,. 

SLOPE X LQBL -M..fJ-l.....-----X-l-0.B-R---•---l·TR I Ab I~ I C0-111-l--~Ul--- ___ ..£t,1...,.0.,.S ... T------·----" 
~- ::1 e ]O • 
a ~--------------- - ------- ---------------------
.., ,ii 
0 ~- ,. < 

3470 ENCROACHMENT STATIONS= 69900 73800 TYPE= 1 TARGET= 
---------------- - ---- --- -- -------

39.000 
,. 

: ,·· ,-----------Srficf-'f-e-.~f--R-EP.f.AHfl--A.Nl}..../t!hW-5+E-Q.-F-O-II-C+fAMNEb·-I~ER:J..------·---· SECTION I -·•· . -----------------------

~- ::1 
'1 ' • 
0 '-------+------'1------f-&'4-,~ 

9.16 s.02 
72S. 1 • 

611.22 o.oo o.oo 612.04 082 .oo o.oo 610.70 
724, ......0-.-- -- --lo 1 0-0-o----------O..---- Bl. • ______ .JB a-..t.0.0..0.0.0.e.. 

~J IU ~., 
t 

1 • 19 1.16 
,014285 1 • 

7,27 o.oo • 0 75 o 045 .o 75 0048 606020 699.00 
1 • 1 • 3 0 0 o.oo 39.00 738,00 

~ ,n -------------------- ·-------· 

; • ;; \L ___ *_s_E_c_N_o __ 9_._1_6_1 _________ _ 
--------·-- --- --------------·--· ,, . ,, 3470 ENCROACHMENT STATIONS= 679.o 758.0 TYPE= 1 TARGET= 

''· .-----------~Srtf!-IC'"THIKOH,~l --!lf--lRH6H'PE4-TEEl AND---A.O..J-t,.$..T-f..O~OR--CH.A.NM-l-LN.\I.E.R.l.._--

• :~ 1 9,17 5o57 611077 OoOO ,. " ~-----+-<'.•5 .... ----:R-.----~-------s .... -
1 • 19 

,007039 
1,58 

20, 
5.62 
20, 

.84 
20. 

o.oo 
----20 .. 

.075 
3 

612.23 .47 019 
1 22 • -----6.o---- 84. 
.045 ,075 .048 

0 0 o.oo 

79.000 

o.oo 610.70 
.3.!i, .. _ ... 6.11Le..04-0 ____ _ 

606.20 679.00 
79000 758.00 

'I 

" -,,. 
'.I ,. 

------------ -- -- ______ ] :'.. 
• I 



• 
• ., 

1490 NH CARD USED 
•SECNO 9.331 

VALLEY SECTION K 
r---------------------------------------------------------------------------------. 

9,33 
715, 

8a90 613.40 OoOO OaOO 613046 ,06 1,23 OoOO 611,00 
291. 422. 2. 306. 169, s. 91, 40, 611,70 

• 
• 

'-------~i-i'----~. 99-liS--_.;z;,., • .,;.5 o---""7""3,5------rM4------.-0.4~ --~---•-lJ0Ul4'-"8>----..J6,:,_01,1.&'4-o.;>5.u0--~2<C"6o...., 80+7---------------------- ___ _j 1 

• ,000583 860. 870, 900, 6 0 0 o.oo 174,40 201,27 I. 
------- ---- - ------ ---- .. ---- ------------ -- ------ ---------------

• 1t.90 NH CARD USED 
•SECNO 9,t. 75 

• VALLEY SECTION l 

.-&5 9,99 9.~ 014,17 ,_c._,__ ____ , +Z--------7-0-----v---Y-----1>-'~HJ-U-----------------------, 
210. 99, 44, 611,60 1 ·,. 715. 109. 447, 159, 106. 1 31 • 

1 • 41 1,03 3,41 .76 ,090 • 050 .089 ,048 607,90 138,33 · 
-. -3-----0 ____ _,,_ ___ ____().40 ___ -2~:J..--J,.:J~..v-1-------------------------' 

'.d 

; 
< 

,,,r----1h&lr-9'+ll-6-li-+,lli-tcC'.,1A<-l'R~,Bl-----ll:!+S-EEI-B-----------------
j • "I "SECNO 9,688 

''l '. -------------- - ---- - --- -~- ---------
'· 

•:' 9,69 5,44 616,3& 0,00 0,00 616,L.S ,11 2,28 0,00 615,10 
------+1>--s-.-.~--_,_7+>8-,-- 295.-- -----3-4--9-.--------9-8.. --- 7-br-----2-1fi-------++°"- - ----4-2---------- b-l3-.-6-0- ---

05 
1,54 .72 3,90 1,30 ,090 ,050 ,088 

i,- 0002894 1070. 1120. 1020, 3 0 0 
~----------------------- - • - -- --- -----· ----------,, 

•• , *SEC NO 9,807 

,048 
0,00 

610,90 
333.05 

1 92 ,69 
525,74 

-------- ---------------- -------------

,< -----<;H:.N-{}--.....fl.~-+H- ~n ~ -----{;-1/SEL --t-ftl-11-S- --WSE-k¥-----E~----41Y- --- -!1-1 -0-l.OSS-------B-A-b!K__,f;..,J .. E~v,._ ______________________ _ 
O OlOB OCH OROB ,HOB ACH AROB 1/0l Tl/A LEFT/RIGHT 

• ,·, TIME VLOB VCH VROB XNL XNCH XNR WTN EUIJN SSTA 
.J L-----.J:;-b-!l'-l'-f=----~i.-b---4t..G~--44c41'WI-----I+R-l-J.L-----1-0-C----- I co~ t---.colUIR------ TOP w ID --<Ec,N"'OI.LS:.-.Ll------

-------------- -- -------------- - ---------
UPSTREAM VILLAGE OF NEIi HAVEN CORPORATE LIMITS, 

9,81 5,49 618,Q9 0,00 0, GO --~--.4-0-- ----l-. 4-- --- 0,00 616,80 , I ~- '' 
715. 76, 288, 3 51, 1 06. 77. 279, 116, 57, 615,30 
1, 62 .72 3. 75 1o26 .090 .oso .088 ,047 612,60 191,77 . 

0 ,002630 ----6-J O. (, 3 0-.-------~+- - --------0-- 0 0- QO ___ 335,0~ 526.80 
~ 

ie . 
0 ------------------------------ --------------
:: ; I !. ,.I 
::I - i • 
~ 't -------------., ---------------- ---------- -----~-----

1::. 
,, 

,l 

.. ,. 
!.,. 

" .. ,. 
,1 

" •• I,----------------------------- --- ---- -----------------------------
' i ! •.. , :.,. 

•; L----------------------- ---------- --- - ------- ---- ----- -- ------------ --------- ________ J 

• 



• 
• ., ••*******••··••*••······•************•******•***** 

HEC2 RELEASE DATED NOV 76 UPDATED AUG1977 
----------- ---- ... --~----------

MOD [ F JC AT I ON - 50,51,52,53 
*****~**4**********M*********•***********MMWM***** 

• 
• 

---- . --·---------------------
__J,• 

-------------------- l 

• NEW ~AVEN F.I•S• - JOB NOo 5850-05 

J:. 
---- \j 

•· I" 
-10. 4 • o. o. 0 .000000 o.oo o.o o. 602.400 0.000 ll. 

• 1 'I,_ ___ J_2 __ N_P_R_O_F ___ J PLOT 

~- II 
!' IS 
c '-------3+..,, 8R.,0~0Fl----f8h1.-1'81-!:Q>-!!Qf---

~ '' 
~· ' •PROF 3 

PRFVS 
-------··----

XSECV X5ECH FN ALLDC 1B II CHNI'1 I TRACE 

---.,, 

·~---------------------------·--------------- ---- ------ -------------------------------------- ,, ., . '" *SECNO 7.640 
SECNO DEPTH CWSEL CR rws WSELK EG HY HL OLOSS BANK ELEV 

,,. 
., OLOB 

TIME VLOB 
SLOPE XLOBL 

-G8l·-----0-R-Q-&----· 
VCH VROB 
XLCH XLOBR 

--- A-L08--- --AC~----------AROB 
XNL XNCH XNR 
[TRIAL JDC !CONT .d -- ---V-O-l---------lll-4------LEF-l-l-R-I-G-H--,_-------

IITN ELM IN SSTA 
CORAR TOP II ID ENOST 

,, 

, .. -----· ------------- ----------- -----------------------·-----

• :;~1 =========::~----- 2 6 M IL E RO A~ --0 OWN-S+R--t-MI--$ -A-C.!;-~---S.E~--41--------------------- --------------------------~ . ;• 7o64 7.90 602.40 o.oo 
-ft.., ..... --1--2--0¾----., o. 00 o.oo 4.35 o.oo 

.000897 11 0 • 100. 11 0 • ., 
SPECHL BRIDGE 

602040 602.69 .29 o.oo 
- - 0-..-------··---£+6----- ---0--o---" 

• 030 .030 • 030 0.000 
0 0 0 o.oo 

BWC BWP BARE A 

o.oo 604.20 

594.50 1471.50 
45.50 1517.00 

5S EL CHU ELCHO 

-------

--- ---

:,. 
---------------

I .,e 
- .J 

~•'.I, ___ s_B __ x~Klh------x---'IKhOr\RH---- ---~o3 ~ 002 ________ R o0~ 0E N0 ___ " - G,09 1,91 • • 3-2 ...o4-- -- -- 0 • 0 0- - ------224. ~0- .0..-0-0-----5 9 5 • 0 0 ______ ,59-J.~O --------- ---- --- __ ----- ---- - __ _ 
0 ie 
i ~- '.\ 
0 
L 
c 

ie 1 

' 

*SECNO 7.644 
P:E-SSURE FLOW ----·----- - --- --~- -~- ------ -- -------------- ---------

,-GPRS E~---~H~3-- ~E--1,.I R---

603.25 603.19 0,00 0. 

Ol!.R.--------..8.A.RE-A-I.RAP..tE-LZ.1.0ulctDL----t-EJ..I J.I .LC----<=-E,l IR O 
ARE A 

1200. 224, 224. 602,00 603.50 

!. ,;, 
~ 1

' ----------2,e-,€, ..14+l--e-1Ul-A-D---8-IW-O-G-E--.__w>--S-UU,.AJL.£.A Cf- -=--SECT I ON L 
',:' 

• ·: 7.64 7.96 602.96 o.oo 0,00 603,25 .29 .56 o.oo 604.20 

• 

;: ,~-----'1l--,2<!---u-.O\l-~-.-~---o-.---1~1-,~..---+1 4-£Z--11~-11~---~---o. ~-----.-o t;- ---~-~;--~+o ___ .-o ~--5 9-5--.oU-0--14-,~~~0--- ---

• 000869 25. 25. 25. 2 0 0 o.oo 45,50 1517.00 
1, c.· ------------ ------------ -------------------------

_
1 

I I .. ~ECNO 7.645 

,. 

,, ,,. 

I cl • 

-------- - --

• 



• 3470 ENCROACHMENT STATIONS= 1,s1.s 153500 TYPE= 1 TARGET= 470500 • FIELD SECTION TAKEN OOWNSTREaM OF 26-MILE ROAD ANO ADJUSTED FOR •· • • : ri--------:.l,;llel>A-MN.t.N!l'E+L---ll fl-Y.fil--l--+N-0-V ERB A N-l(~---¾-#Afol-N-f:.b-P-0-R-T-J.ON REP L-Am BY CH AN WE L 

, '---------~-t=.EOl+MM-JCf;i.TR-RJJ.Y---J:l0J;:...F B-ft-Hl-~--s--E-l:-H--0-N----· - ------ --------------------···-·--- --------------------------·· ., 
7.65 7o97 602.97 o.oo o.oo 603.25 .28 .oo 0.00100000.00 • _:r- '~~---~-+~;; -· .. --~-----· -~~=~ . -·--=~~----.-o-Q:~-- -· ~ ~~;-····;95:~~ 1-,.;~;~------------·· 

;~001643 ,. 1o 1. 1 0 0 0o00 47.50 1535.00 
,, ---- ------- -----------------

• ll 
•SECNO 7.650 .. -----------------
3470 ENCROACHMENT STATIO~S= 29100 39100 TYPE= 1 TARGET= 100.000 

7o65 7.92 602.92 o.oo 0 • 00 603.31 .39 006 o.oo 
1280 • e. 939, 261. 0-.---- ----Hi 9 • UQ -0. 

• 00 OoOO s. 56 2.38 .080 .045 .OBO o 036 595.00 
• 003497 25. 250 250 2 0 0 OoOO 63051 

604.80 
S,99030 

3 27 • 49 
3 91 • 00 

·• -----------~~ ------
i1• ___________ ..J 

''I 

! :, 

------ - _..,._ ------ ---------------~----- ---- -·---. 
__ _J ,, • 

_, , ,. 
------- --

1490 NH CARD USED 
~sEl-1>1-(} 8w887 • :: l ___ ____:oFCEHC~N,;.O ___ a-11-0 l!,-E ~A-TBg _H __ JJ.~'.'-1;~; EL -· . 

- - IM E '.'LOB ... .,....--

CRIIIS 
OROB 
VROB 
XLOBR 

----·----- ... -------
IISELK EG HY HL OLOSS BANK ELEV 
ALOB ACH AROB VOL TWA LEFT/RIGHT 

---ll--N-L------X--N-C~---~R--------W-l~------E---L--IU-t,l.. SSTA- -- -- .. - ------· ------- -------. _J :: • 
---- ll 

a,r. SLOPE XLOBL XLCH ITRIAL IOC ICONT CORAR TOPIIIO ENDST j,. 
,o 

• ::~ ENCROACHMENT STATIONS= • 0 670.o 

----- --------~------- --- - ----------------- ------------------- ---- --

TYPE= 1 TARGET= 6690999 
I'_ i ,. 

- ---------- ----------- ---- ---- _______ _____J :5 ., ,, 
i •. :1-, . 
' ' a , • 
C: ., 

~- l ' ; 

~. ·'.I 
~ l ' ; 

VALLEY SECTION 8 

8 • 01 8, 1 9 -----6-0-4-r3--9 !l • 0-0--- --0--.-(HI- 60 6 , 4 1 -----0--2--------~-----6-0 6+-0-.,.0-----------------
1200. 0, 304. 896. o. 178. 10170 21. 5, 600.50 

038 0,00 1.11 .BB 0080 ,065 0066 0057 596.20 326084 
• o o o311', -- 11 a o. -----4-8-S-4-.----402/h-------- - 4---- --- ------4-------0------- -(l--. oo-~ .. oa_ ___ ------ ..... -----

•SEC NO 8 ,--I18..,3f'l5------ -----· -------
3470 ENCROACHMENT STATIONS= • 0 630 • 0 TYPE= 1 TARGET= 629.999 

' ------------- ---- ·--J ;:. 
w CONFLUENCE WllH SHOOK DRAIN - SECTION B REPEATED ANO ADJUSTED F~R ie, ,, . . 

i • :· !L..._..--~--------4'-o-<:'-4------' 
----------------- ----------------------------------------

.l 

... 1· 

'I 

• I 

Ci-iANNEl INVERT, ' ,, 

Jr'• 8,04 7o23 
1200, Oo 

o i.o o,oo 
,9GG944 120, 

1 , 9 (l N W C HIV ---IJ.$-E-0--- .• 

•SECNO 8.056 

6-0-4+43 
402, 
2. 73 

--...JJ-... 0-0- - __ ..&, 00 ... !>t).1....49----- ___ ._05 ______ ......o.s... __ ......Jk,.lHL_ -6.o.7...Jl.O.. ____ _ 
7980 0, 147. 6530 250 7. 601.50 
1.22 .oao .0,5 .o67 .o56 597.20 329.11 

···-- ------ ;(J 

• --- >-11--.----1600 ---2-------ll'-------O---O...O..lL.....--3.0.0 .. .8.2c 630,QQ _______________________ _ +5Q 0 n 

i -----------·· ---- .. ·-· ·-······-------•-- --- ---- ... ------------··· --------------------• 

• 



• 8,06 60 61 604. 51 o.oo 0,00 60 4 • 61 • 1 0 • 1 2 o.oo 602,90 • 
840, 136, 584, 119, 175, 201, 107, 26. 7. 601,80 

,42 , 78 2,90 1 • 1 2 • 08 0 ,050 ,080 ,055 597,90 540,86 
,001257 90, 11 0 • 1 2 0, 1 0 0 0, 00 230,61 777,47 • • 

---- - ----- ------------ - - - - . -----..----------- I I 

i' • • 
2

\ 1490 NH CARD USED 
''----•""' S<:-E~Cf'.-N-N~0-8cw141--l-81-'11f----------- ----··-·--------··--------·-· ---- ---------------------------------------- ' 

• VALLEY SECTION D 
--- ----·- -- --

8, 18 7, 09 604.99 
840, 313, 362, 

• 0,00 0,00 605,02 ,03 ,41 0,00 601,50 
601,90 

,. 
B 

'. 165. 509. 192, 273, 37, 12, 
'------~-7----...lo,.;L.--4-.c-1<-;~---, Ae.fl...9 ··---r&-7-Q------..-04~---.-04' 6---•' 0-52- ----59 7 • 90 -----U.S-3...2~---------------------- --- ,, 

• ,000376 640, 660, 660, 2 o O 0,00 42ih47 1681,71 

I' 

,,i--- ------------- - ------------------------- -------------------------, 

~- I 
•SECNO 8,503 

: 
C 

~ 

ie I ., 
'' ., 

•· J} 

--- -·-------- ---·-----
8,50 3,65 606,25 0,00 0,00 6~6,30 ,05 1,28 0,00 603,70 

------R-lr-A-~, --.....;.6,,-3,.,z1..,,~--2-0--8-.--·-- ----0-.--- · --4 l~ ... -----8-5-. -----0.,--- ---45~----2 S., ----~.,,7 .. ,.,,9C1J0L---------------
,84 

,002330 
1,54 2,45 0,00 ,070 ,050 ,070 ,052 602,60 171,90 

1670, 1700, 1600, 2 0 0 o.oo 265,95 437,85 
c.....---------------- ---------- - - - ---- -- --- ------ ---------~-------- --- ------- -----~- - ---

•SEC NO 8,774 

------- -----------
.1 \ 3470 ENCROACHMENT STATIONS= 453,0 587,0 TYPE= 1 TARGET= 134,000 

• ,1 

' I. 
,, 

,s ,. 
------- _______ _., 

'-----------'l'-/>+.1:--l,-'l-~--l----I~-F----·--· -- -- - -- -- ------ --- -- --- --·------ -·- -•• ----- -----------

• l> 8 , 7 7 5 o 9 7 6 0 9 o 6 7 0 o O O O o O O 6 0 9 o 9 5 o 2 8 
),, ,------------=-.-----6+.J..--. . ·--4-4-'4- -------4-7-. ---"-"4----__ _,.9 3...--- . 
J1 

[e 1 .. 
, 93 

,002845 
1.06 

1420, 
2 J' 0 c__ ___________ _ 

0 ~-s •SECNO 8,807 
::,: .. ~ 

4,67 
1430. 

1,60 
1390, 

.070 
3 

,045 ,070 
0 0 

----- ------~-

3,65 
77, 

,050 
0,00 

0,00 608,20 
-......:3>--1 ... ,,._ __ 6!) 8 • 2 0 --------------
603,70 483,11 
103.89 587,00 

. -------- --·-----------------

.,. 
·-7 ,; ,.,. 

' _ ________ ) 

!, I,. 
[ -1~--3-4_7_0_E_N_C_R_O_A_C_H_M_E_N_T_S_T_A_T I-0-N ;=-· -~ 9 8, O 542,0 TYPE= 1 TARGET= 44,000 

:• .. s 

' ' " le ·1 

:, 
' i• JO 
~ J! 

" 
• SJ 

SI .% 

SECTIO •I .. R E P-ii,,U-E.l,....A IID-...A..D-J.U.S..-En-.E..Q,R......Cl¼.A.NM:-1.-l~ VE.JU. 

8, 81 6,18 61 0, 08 o.oo 0,00 61 0, 51 ,43 
3, 895, 22 -8- 5--'. ~ 

,94 1 , 5 5 5o34 1,58 , 070 .045 .070 
,003508 190, 179. 1 5 0, 2 0 0 

'----------------- - ------ -----------. ------

•SECNO 8,808 

3370 NORMAL BRIDGE,NRD= 24 MIN ELTRD= 614,40 MAX ELLC= 612,40 

~I ' '------------- -----· -·------------

• I ..... g1 

GRATIOT AVENUE BRIDGE - DOWNSTREAM FACE - SECTION G 

1 '1 " ? 1 , r " n • 

,I 

,56 0,00 608,40 
,,,. 

7-8..-_____ 32 6.0.B--4-0.. 
,050 603,90 498.00 
o.oo 44.00 542,00 

j ' 

ie 
---------- -- : ' ,. 

' ' ', 

.1l. 
-------------·----------•--

• 



' _, 

• 840, 0, 840, 0, Oo 2340 Oo 78, 320 
094 0,00 3o59 0,00 ,030 ,038 ,030 ,050 6()3,90 

0001082 1 • 1 • 1 • 2 0 0 o.oo 44,00 

• 11,SECNO 8,818 ----

• : 3370 NORMAL BRIDGE,NRO,a 24 HIN EL TR D= 614,40 HAX ELLC= 612,40 
·---------.5 GRATIOT AVENUE BRIDGE - UP5TREAM FACE - SECTION G 

·I ., 
" 

'O .I 
610,57 020 ,06 OoOO 

237, Oo 790 32, 
---•.1J.0~38'----•""g11-3.l-.1J.O---• a.s..o---t>O 3, 90 

0 0 OoDD 44000 

_____ ... _ 

8,82 6,4 7 610,37 OoOO OoOO 
840, o. 8400 o. Oo 

• 95 8 • 9 9 ~-o 54 -0-.-0-0 0030 
0001 044 560 56, 560 2 

*SECNO 80819 

614040 
978,00 

1022,00 

614,40 
614040 s.i.a..o..,_ __________________ _ 

1022000 

• 
• 
•• 
•• 

.,. 
' I 

3 & 7 8 EN CR O AC rnt EIIT S+A+-1-G#-S-== ---&• 9-1-r0----!">-4-3-rO----l-¥-P-E~----+-+ il.ll-b-E-T-= ----4.6-o-0-{)..0...----------------------------
J .• 

'!1 

L 
SECTION F REPEATED AND ADJUSTED FOR CHANNEL INVERT •. : l ______ 8_o_8_2 ___ 6_o_2_6 __ 6_1_0 ___ 1_6 _____ O_o_O_O __ o_.;o 61 o O 5 7 • 41 

I ------~-... ~'>-5---+1~~~-----~~t-- -,1-!t--- -~-------~;___ ____ .. ,_~ 
- I 

• 0 0 3 3 02 1 1 1 2 0 0 . -, . . . 
--------------

, 00 0,00 608,40 
79, 32, 608,40 

---o-OS-0---00.3-.-90.----4-91-o 0-0------
0 o O O 46,00 543,00 

•I ,, . ,, 
,, 

------------------------------------- ---------- ----- --------- ----------------7 ,l 
' ------' ll. '------s-E-t-Pl~--fl-F-F'-+-1-1-- --€-~- -----C~WS--- - ~SE-bK-- -·- --EG-- ---- -14-V----H-L-- -- --- . --OL.O.SS----8.A.#X--EL E.IJ- -------

1490 NH CARD USED 
*SECNO 80947 

,, 

• q 

0 

• "~I 

57 
Q OLOB OCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN fLHIN SSTA 

------,,Stl-+<O..-Pci-[--... Xc1L+0>+81+L---,X<-<-L• C,-,M,__---,X...,be-<0+-1B'"R<-----1-IT....,.R I A-k ID C-- -U--0-N-J..-- C-0-R-A-R--- - -l-OP-11-I-ll------E.N.llS.T------------------ -- ---
''I 

--------------- -------- 1• ___J 

" . ,, VALLEY SECTION H 

:e ~'.\ 
e I" 
0 

' 
,a 

ilr~ 825, 780 124, 624, 
1,10 ,83 1,96 1,20 

---~wn8cH8~11-'>-~2i.-4----t6>-178--r-----618.--------.:/40-. 

€,11,30 -0....00--01-.i..-3--3-
93, 63, 

,077 ,045 
- --3----- -- - -0 

--• u.O .;i3---~,~7u6:>-.--.1.10~,...1.0LU.O 6 0 8 , 4 0 
522, 860 34, 608020 
,052 0049 605,70 102,44 

-- -O--. --O.-O.O-- .. 2<>s.o<>- ---".2..Z...SO- ----------- -------------. 
~1.·• 

5 

:e I 

< 51. 
> " > -------- -------~----- -------------------- -----------
' < 

,, ~- ;,_. 
> 
" : I 
0 

"' 
____________________ _.J :, 

ie , 
• 
" 
" ieJ= 
0 ;, 
" ,1 

• ' ,4 

VALLEY SECTION I 
,------------------------ ---------- -----

9, 1 5 
8 25, 

7,88 611,98 0,00 0,00 612012 
800 681, 64, 330 217. 

L-------+-V------6-o-·-4+---3-.-1-4--- - - 2...-.1-7----o..04--0 ---• O.l.9--
0001234 1100, 1060, 990, 2 0 

wsECNO 9,156 

014 
29, 

, 01. 0 
0 

-------------------------
.79 0,00 608,60 
97. 38, 609,30 

--o.0..49 ___ .61)A.,.10 ___ ,6.9Q.._Q_()_ ________ _ --------------
0,00 62000 752,00 

----. :;\ 
3470 ENCRO•CMM-ENT ST•TJONS 70-0-,-, 11-0-- 7-3-7-..0- ..U-P.E--=-- -- --1--LAR..G.E..r= --- ___ 3.7_...0ll..0------------ -------- ___ _ --~ 

• SECTION I REPEATED AND ADJUSTED FOR CHANNEL INVERT, 
' 

,,, 

,; ,I. 
, 1 ,,. 
• 



• 9 • 16 6.22 611.72 
825. o. 825. 

o.oo o.oo 612.24 .51 • 11 o. 00 610.00 
o. o. 143. o. 97. 38. 100000.00 • 1 • 20 o.oo 5. 75 o.oo .040 0079 .01.0 .049 605.50 100.00 

• 0005904 so. 49. 50, 2 0 0 o.oo 37,00 737,00 • 
• : I 1<SECNO 9.157 

337a N9RHM= BR I es E, NR I)-<, 33 

-----------•- -~ ··---------

•· .• I! -r- -----
9

-

1

-

1

-

0

--E-1::-AA-K--S-f-Af:ET/27 HILE R-0-,l,fl--aRHl·SE·-·~REAM--RC-~--&ECHO-N--J.----•·--·----·-·---··--·--- ---··----- -·-·------··-·-~ : •• 

" 825. ,.....,....,_ ___________________ _J 1: 
6049 611 I 99 0,00 0,00 612,24 ,25 • 00 o.oo 616,10 

o. 825, ·---0-.--- . -----0..-- ---2-0-4 97, 3..8.+---6-1.5 .1, 
" 

1.20 
.001646 I'. o.oo Ao04 o.oo • 030 .01.0 ,030 .01.9 605.50 1481.30 

1 • 1 • 1. 2 0 0 0,00 37.00 1518.30 
~------------ ----

< 
:e 1

1 
~ I)! 
0 ~-----------
~ I~ 

ie 11 

l!SECNO 9a162 

3370 NORMAL BRIDGE,NRO= 33 MIN ELTRD= 615.80 MAX ELLC= 613a90 
., -----------------·-·- ----·•- ---·-·-• ii ... l ____ _...,...,H',._c_L.......;AR~K- sTREET/27-MILE ROAD BRIDGE - UPSTREAM rAcE - SECTION J 

- 9 • H, S • 6-5--644-.-9 5 --0.-0-G---··· --0~0 · -41 z.~---- -.-35-- -----.-0-6------....0...-0-0 ~16. 10-------
• 825. 0, 825. 0, o. 173. O• 97, 3B, 615,B0 

!. 1.20 0,00 4.77 o.oo .030 ,040 .030 ,049 606,30 1481.30 

--------- ·11, ". _______ _j 

----·· -------7 ;5 

';:. 
·----- ~------ . .J ; ) 

:::

7:7 29, - ~--- ---29-.--------·--2-------4-- 0 0,00 37,00--4-:>-+<>--o-~-----------------------

• :;I....___ •~S: ~v163 - ,, 
• 1, 

• t 
3301 HV CHANGED MORE THAN HVINS ... .. 

-------------- ----- -----------•--·- ---·-•---·----------

11 SEC NO DfPTH CWSEL CRIWS IISELK EG HV 
--- ---------------------·-----------

1;. 
• 

1 
0 OLOB OCH OROB ALOB ACH AROB 

' c..l -----'IT'-e}H'M'HE:,-------''l'-lfllc-10¾1Bis---'Y../ t-G #M-------'I-R-0-8----· -X-#b--- ---- -~CH - _,um__. -. 

HL OLOSS BANK ELEV 
VOL TWA LEFT/RIGHT 

•" 
-""'-+H------fl.-lUIII. -·- SSTA ___ --·-·--••---

SLOPE XLOBL XLCH XLOBR I TRIAL IDC I CONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 699,0 738. 0 TYPE= 1 TARGET= 39,000 

SECTION I REPEATED AND ADJUSTED FOR CHANNEL INVERT. 

0 • 0 0-- · ~..-0-G-- ---6-1-2 v--3-1--- • 9-9----04-- ----· ~..o.-0-- ...t>W+o+7-v0--------
o. 

o.oo 
1 o 103, Oa 97. 38. 100000000 

• 075 ,045 .075 0049 606,20 699.00 
______ ------...O-----· o.,__ __ .,o .... D.0-.. --•2.00 z3s.oo ~-' 

~- ,;1 
f H '----------

•SEGNO 9,167 

3301 HV CHANGED MORE THAN HVlNS 
---------- -------------------

ll 

• '
1 3470 ENCROACHMENT STftTIONS= 67900 758,0 TYPE= 1 TARGET= 79,000 

l1 ~--------------------------•::IL ____ __.,..,...,f+--s-E_C~T-[O~N~ 1 REPEATED ftND ADJUSTED FOR CHftNNEL INVERT. 

9,17 5.82 . --61-2 -.--0-2 0 a O O -----41 .. 0.0---6:1-2 •. S.l----- _.49. __ __ _.2Q ___ o...i}.()...__..c, :IL.7 .. .,_Q __ 

• 825 • 45, 768. 12 • 25. 133. 1 0 • 
1,20 1 , 78 5.79 1 • 1 L. • 075 .o&5 ,075 

97. 38. 611040 
.049 606.20 679,00 

nn,c. ..,n<. ~n ? n ,n ' (\ n n n 7<:J no 

-- ----- .----------- -~- --· - ·- --- ---- . .. .. 

,,. 

J
., 
5', • 

' 

I Jl 

I J/-
,., 

•• 
' 'J 

------ __ l ,i• 
• I 



_I 

• 
•· 
• 
• 

1490 NH CARO USED 
•SECNO 9.331 

' 
,---------V---AA-ILlc,Llc-E8Y-S EC TI ON -!(-..---------------
; 

; I 9.33 9,17 613,67 o.oo 0,00 613,73 
-----.;a8r'l1,_,,S,-,,~--~3 l>-S--.-----4-5--4------•·-3...-- --- , 3-4 4-.... ----~-.... 

,06 1,23 o.oo 
----1------1 0'--<4Ho>------ 4 1 t 

1.33 1,04 2.58 ,39 ,063 .045 ,090 ,048 604,50 
,000589 860. 870, 900, 6 0 0 0,00 176,08 

611,00 
611 • 70 
26,17 

202.25 

-------------··------ I 

,------------------------ ----·-- ------------ -··---------·----·· ----·-··· - . ·---·-------··· ---- ------ ---------· -------------------- ---- ------

• 
• 

• 
• ,, " I 

1490 NH CARD USED 
11S[CNO 9,475 

11. 

1 C 

•1· - '' 
,I_ ". " ! 
0 • 

i• 

• ~ii •. , 

----------- ------------------------------------------
VALLEY SEC'fiON L 

9,48 6,41 614,31 
81 5 • 1 30, 468, 

........ r- .. "7 n • n ~,n 
• VU ·1 :> I.;> O I U • ,ou • 

1490 NH CARD USED 
•SECNO 9,688 

VALLEY SECTION M 

o.oo 
217, 

------.-83 
~rn () u. 

0,00 614,42 ,11 ,69 0,00 612,00 
122. 137, t62, 114, 45, 611,60 

---·· ~9--0-----~---..0.8-!il--- -.....0.4.8-----6-.o-u0-1-7 ... ,,,9t-10l---1"'3~00 .. ,-08~2c..... ______________________ ...., 
~ -- 21 

3 0 0 n nn u • uu 279,82 

r------J.i--r-1,'9---• ~G--{>4-o-.-Sj}- - -----{}-.--0-0---- ---Q...-Q-0 ------41-6-.-0-1-- -------o,--41--41- -.2 .... 'UL----0 ... 0.CL--6..15 ... ,..,. __________ _ 
. I 

• ,, ,, 
98, 313, 404, 121. 79, 297, 
.a, 3.98 1.36 .090 .oso .oaa 

1ll20 ·- ----- 3----- ·- -0 

81 5 • 126, 52, 613,60 
.048 610.90 190.05 
~ .... o.o --- 338 • ZS s.za .. ,~Z~9~----------------------- ' :1 

: .,. 
. ' ••• .. 

•;[ 
--.,..•~SE£-N-0----9....s-0---1----------- - --------- ----- -

SEC NO 
0 
Tl ME 

DEPTH CW SEL 
DLOB OCH 
'/LOB VCM 

CRIW5 WSELK 
OROB ALOB 
VROB ___ ,.,X..,.NL- -

EG 
ACH 
XNCt,f 
roe 

'iV HL OLOSS BANK EL EV 
AROB VOL TWA LEFT/RIGHT 

-..\. .. N_,.R ___ ...,w,._T,...N. - - - _£LJU_.,_,Nc.__ ___ 5;,.::,.S_._T_,.a ________ _ 
=:_. 

---- ,( . ·1 

•. I 
SLOPE XLOBL XLCH XLOBR ITR IAL !CONT CORAR TOPWID END ST , . 

. , ~-0 ; I SECTION~ REPEATED AND ADJUSTED FOR CHANNEL INVERT, LOCATED AT 

' --------------•--- -- ---- . - -------- -- -- ---------- --~----------
i 'O i. 
' ' ,7 , . 

" < ~- , I 

' ,5 i ' 0 • ' ' ~ .... ,. ,, 

" 

UPSTREAM VILLAGE OF NEW HAVEN CORPORATE LIMITS, 
--- --------------- --------------- -· --------------------------------~ 

9.81 5,64 618.24 o.oo 0,00 618.34 ,10 1.73 o.oo 616,80 1
' 

815. 103, 306, 406, 129, 79. 306, 133, 57. 615.30 1 ,.e 
-----+1..-,-ee-=>3----, ... s~g-__ ""3,.,...,9'""5,__ __ -+-+--33-_____ ......o.9-0 __ -- •. 0-s-0-... ..-.Q..8..8. __ _...04.a._ . .h.1.f....06..,o __ _j a.2.. ........ ....._ _______________ _ 

.002640 630, 630, 630. 2 0 0 0,00 340,57 529,77 '1 -•• 
q 

• 
~-------------------------------------------- ------------------------------------------7 ' 

·•·· . . 
" 11. 
e 11 --------- - ------ -------------------- --·· -----------

ti 

• ,O /. 
'' ,, ----- --------- -----------------
',I •·· ' '-------------------------- ------------ ---------- -- ----- -- ------------------------------ ----------------- __ r~. 

• • 



• 
• 
• 

***~M*••~ww••~•-•**************MWW*••·•****••~••*• 
HEC2 RELEASE DATED NOV 76 UPDATED AUG1977 

.-----<E-JrR'e-R--EilcR-fic---07·, 0 2 -- ------------------·---------- -------- -----------------------------------------~ 
MODIFICATION - 50,51,52,53 

**W*W*W*W•W******WNWW***WMW*W*********•**N*******• 
------ -·-·------------- -----------------

• 
• 

I,,. T1 VILL~GE OF NEW HAVEN F,I,S, - JOB NO, 5850-05 
,. 

• ...... l ___ rl-'l3'---H;.u.i;:.i:~'k~'-~-T-v_~_~
1

~~uE~~-L-~_w_P_R_O-JJ!I.E:i:.ic11-1T,__M_A_N_~ GER, OLE AN DE •w..R .._so_N __ ...,._. ----.-_-_ -_--"_l-¥-l_c11 •• i-:-.... ---------4,I-----_-_-_-_-~u-.. -.,...._---_-_-_-_-.t,..y-L--~----_-_-_-_______ _ 
- ::14 ICIIECI( INEl NIN 1J ---1-0~-----STRT IIE-T-RlC HVINS O • ....,~ ,,, 

• II 

I' 
-10, 5, 0 I o, 0,000000 0,00 0,0 0, 603,000 0,000 

. "1 ~- I~ 
! 15_ 
C 

J2 NPROF 

15,080 

I PLOT 
~~-~-~C ___ I_B_W _____ C_H_N_l _M _____ l_T_R_A_C_E _____________ --__ --·-J ::. 

--'<-1~,oo-0-------h--00-0-------0-.-0-0--0---------0..-0-0--0--- --0....0-0-0---"'-.-00.u.o---O....O..O.O----O.....O.O..,__ _______________ _ 

PRFVS XSECV XSECH FN 

~ 1 .. 

[e , •PROF 4 ., •SECNO 7,640 
SEC NO DEPTH CWSEL CRIWS 

, I 
'------&-----IH-R-l<-----Q-bC-ttH----0-RIIB----,, 

TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

., 
., 

" .,;: 
1,•' 

----~---------·--- -- -------·- -------------
WSELK EG HV HL OLOSS BANK ELEV 

---A-L-08-- ------A-8,---- -----A-R-08---- -11-0-L- ---T1-1W._,•.__--1LE..J;:..T.t-R+G,._. ______________ _ 
XNL XNCH XNR WTN ELM IN SSTA 
!TRIAL JDC !CONT CORAR TOPWID ENDST 

,I 

~ -, 
1.,. 
' -

'-------- --2 6 M ILE RO• D B-R-~---~H S T-RE-4'--K -f'-A-C-E-----S-E~--- ------------------------ ----- --------------.' 
•. , 7,64 8,50 603,00 0,00 603,00 

------+1 5--Gtt-8 ~, -- --{)..---- -- -l-5{Hh- -- -- -- -{}., - --- --- -h -·'I o.oo o,oo 4,95 o.oo ,030 
• 

,J 
I ,001053 110, 100, 110, 0 

603,38 ,38 0,00 
J-0-3-.-----------0-..--- --- -4+---
,030 

0 
,030 

0 
0,000 
0, 00 

0,00 604,20 
-- ---0....---- _6.Q..4,.,..2 ... 0---
594,50 1471,50 
45,50 1517,00 

~] .,. 
A 
------------------------ --- --------- ---·-- ----------

- -- 'J ,,. 
-------------------- - -- 5 

•· ,. 
'' ---S..fP4'E,tc(,-iJ-,AHab,--i,BHiRLJ!Hcl'JHG;.J,E,-..------ ----

~- ''I SB XI< XKOR COFO RDL~N-- BWC BWP BAREA ss ELCHU ELCHO 
-----~rir9ir0----,1e--.,r\9H1 - --3-.-0-2- ---- ().,...0.()... ........ 32...-01-- -- 0-, 00-- --2-24-1 0---- - 0 • 0 0 -••-- --595,00 -- --594..50 ----

' ,; 

,, 
5 

• 
13 

!. wSECNO 7,644 , 

!, • : l ___ 3_2_6_5_D_l_V_I_D_E_D __ F_L_O_W _________________ ---- ------------------

- PRESSYRE-Ml-0--W-£~---------- _ __ 

ie :.J 

---------- -------------------------· -- ' l 

I,,. 
___________________________ j' 

! 

~ 18 ,----1Eb1G~P--R-s----t:E~----·h:3>-----GW-E-I-R-----1W-R-------t1B ~-E-A--- -.+R-A-P-1::E.;.Z-1.0wl-\D,__--~E.L.I L.c,___ .EJJ-1,(.1.'--------------------

;. ~:1 604,33 603,88 0,00 182, 1319, _____ 2_2~:____ ;~~: 602,00 603,50 =1::. 
--- --- .~ 

• ,J .;. 

" ~--------&<2 6-14-HcE--R-O-~ BR I l'JG E ..__y.p--S+R-E-A-M--f..A CE-~ -S-F.C:l=-!-1J.lll-_._ ______________________________________ ~ 

•::\ 7,64 8,67 603,67 0,00 0,00 604,03 ,36 ,65 0,00 604,20 :::. 
L. -----1'1-:>-5~()~Q-.,,-----;]:;..,,-----+149-7-.,--------0.,... ----'1-1.u(). _____ 3,i_,___ ___ __.,.,_ ___ ~Qu.o-, ___ __,,Q,._, 60 I. • ?.Q__ ____________ _ 

,00 ,30 4,81 0,00 ,030 ,030 ,030 ,029 595,00 1266,04 
_I • , 0 0 0 9 7 3 2 5 , 2 5 , 2 5 , 3 0 4 0, 0 0 1 6 4, 3 b 1 5 1 7, 0 0 • 



• *SECNO 7.645 

3470 ENCROACHMENT STATIONS= 1487.5 1535.0 TYPE= 1 TARGET= 47 • 500 

'' • 
• : I 

" 

1.
65 

sro:~6;·:v :~::E-~E:~:~ ·- ··o-.o~ - -~o~.~-~ ··-·- ---.-3~-----·· .oo __ o_._0_0_1_0~~0-~-.0-0 _________ _ 

------41.<;S-'19i+9ho,----t1--~---11W4..IJ9,5·.- ---5. -0----3-'.16-·---~s •---·--~.U..,----U.O+o--..::S,'l!--<4-..W..----------------------
0,00 4,74 ,72 ,080 .045 .080 .028 595,00 1487,50 

-----·-----~- - -

,00 
,001814 1, ,. ,. 1 O O o.oo 47,50 1535,00 

~- ::1 
! ~ 

•SECNO 7,650 ,! 

----------------
3470 ENCROACHMENT STATIONS= 291,0 391,0 TYPE= 1 TARGET= 100.000 

, .. 
r---------!S,-i[HC'H-G-N--&-- REPEATED A NO A O..J~S-T-E~OR---t#-A-NN Eb I NIJ-E-R-l----

• :; '-----1-~i!--18 ~- --~ s __ b_~.!;..~ ~-- ---i~~ ~ ___ o_.! ~--~ ~~ ~--1-i~:_. ·-·- -~~!___ o. ~ ~ 604,80 
--....S.~. ~0-----------

32 5, 74 .:.t ,00 0,00 5,92 2,68 ,080 ,045 ,080 ,036 595,00 
,003550 25, 25, 25, 2 0 0 0,00 65,26 •• J 391,00 

-- -------- -------------

1&90 NH CARO USED 
•5ECNO 8,(}-0---7----- ---- ------------ -· -- -- -·--- ----·---·------·-·- -----·--------------

''t 

•
. , SECNO DEPTH CWSEL 

Q OLOB OCH 
CRIWS WSELK EG HV 
OROB ALOB ACH AROB 

Hl OLOSS BANK ELEV 
VOL TWA LEFT/RIGHT 

------------

T I'4E 'll~ VCH --·.\Yl-9-B------X-#b··· ---·---X-NP-1 -------X-N-R------ --·· W..l#- - ----E-l.-~I-lll------·· ---SS+A-------
X LO BR !TRIAL IDC I CONT CORA R TOPWID ENDST 

• 
• 

,, 

'' I 

la 1,.,,.. O :; ~I _____ s _L_o_P_E ___ x_L_o_B_L ___ x_L_c H 

-··-·--- ---------- --·--- -· --- ---------------~ •. , 3470 ENCROACHMENT STATIONS= ,0 670,0 TYPE= 1 TARGET= 6690999 
,. 

_, 
' I ••:' e : , I 5 ~-----8-,..i;QH1-- -&-.--a7----- &0-5-rQ-7-----•· 0...00---------- 0..--1) () -- - 6-{) 5-.--0-9 -•-·----.-0--2--- · --'i--..00 ·--------0-+0--0-----'>-0b•.0 0----
0 1500, o. 341• 1159. o. 201. ,221. 25, 6. 600.50 
}. I .36 0.00 1,70 .94 .080 .045 .066 .058 596.20 325.22 

VALLEY SECTiON B -· ------- - __ J 
'J 

~ ,,, 1\1\1\".IO":l ""1'101\ 1001. ..n.,n_ 1 {\ II II 1111 ~·, 7° '711 1111 S J 

1
----,,ricuHuHui,ec,,o"'~---++-iHi---.,..;,-...----..c;Mh,-U-,......---------~- ----------v -- ---~~~ ""''' · - -0---~~~1--<·>.!J.Ji.l------------------ ______ _ 

1
1' 

Pe< 
: ., c_i --~MM-li-St:-Eb-G"'M.yQ--,,8.,.,-1,g~3~5,__ _____________ _ 

g. 
i ' 
' -• 
" 

3,70 ENCROACHMENT STATIONS= .o 1 TARGET= 6290999 

;e , t 
~ ,1 I 

CONFLUENCE WITH SHOOK DRAIN - SECTION B REPEATED AND ADJUSTED FOR 

--------------- ---------------------
" ., r"ANNl'I !NVERTo 

I' -----~!1-r'~\H~---7hr'l9H1f----6H0E>r'14----0-...o4------0-.•.j}0 __ t,.j}5 • 15 ..o-5 _____ ----t)__L __ 0 • 0 0 ....6..0L..0.0.------

• ::IL. ----11-Q.y:.y:..,t ... ~ ... ~---~'l-<~~~--...,~'-'~ ... ! .. ~,-- 1 

rr,i.~ .. ; ____ · _0~~ ____ --~ ~-;L_ ~~~--- ___ Q~i~ _; ~;: ~ z __ tlE~ i0

__ ·- __ _ 

_ ,. 

----- l',. 
; c\,. 
i' ,,. 

----· 
'' 
.. ,. 
• 



• •SECN0 8,056 

VALLEY SECTION C 

• 8,06 7,27 605,17 o.oo 0,00 605,24 ,07 ,09 o.oo 602,90 

• :.__I --------

995, 2291 64-2 5--5--..----------2-6-7,- - --l-3-0-r- ---1-4-8--r---- ¼-1--o- +----6-04-.-S-O--
041 ,86 2,67 1 • 11 0080 ,050 o080 ,055 597,90 543,26 

,000890 90, 110. 1 20, 0 0 0 o.oo 235,47 778073 
--~----,....------- --- ---•--

• 11.90 NH CARD USED 

I 
•SECN&-~r~:L-::~-~~~-TION D . :--------~ --~----

\0 

• I 8018 
... 12 995. 

7o63 605,53 
40i, 3750 

• 62 ---1---.--7--

0,00 
21 8 • 

-- - .-6-2-----

0,00 605055 ,02 0,00 601,50 
()44, 212. 352, ,s. 12. 601.90 
o O 7 9 ----.-0-4--5>----~,r,0--74 -----0-5-3---5-9--7-. 9,._.g,_____.1 2 5 0 o 1 ,58 

< \J 0000291 640, 660, 660, 2 0 0 o.oo 434,38 1684,53 
~- 'i !: -
0 '---------------------- -------------- --- ---------------
~ b 14SECNO 8.503 ~- ,, 

I ----------IH.-1-lc:-t~------
': 

• lJ 
,, 
- I •. , 

8,50 

,84 
0002092 

3o93 

1 o 60 
16700 

606,53 o.oo o.oo 606,59 005 1 o 03 OoOO 603070 
- --2~-.3-. - ~= ~-~a~~ ~-----44--)--.=a-~----~--9-b.= -aaa~-===-~-0~--~---~-~=-=-~--2~~~----607-!!-9~Cl-----

2, 43 OoOO ,070 0050 ,070 ,052 602060 168,34 
1700, 16000 2 0 0 OoOO 271 ,61 439095 

.----------------------------- -------- ---- ---------- - -

*SECNO 8.774 
'----------",-H:,m)-----1,Di+E4<PT-l,\----t-\l-s-E-b-----t:~SE-Ll<--EG MV -----!l-l-- ---lllOSS-- SANK EL.-.E~y.__ __ 

O OLOB OCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
• ' TIME VLOB VCH VROB XNL XNCH XNR IITN ELMIN SS1A 

• 
• 

',, 

ill. 
__ ____!• 

'i.', 

-------------- -
f' ,l. 

------ ----- - ---
"' ,. 
J7 ,.. 

' 
• ,;~

1 

______ ~------~-'S~-L~O~P~Ee-_-_-_-_-_-i1x:L:9~B-L---- -- ~LCH x_L_O_B_R ___ ~~~-A-~-~-----1a,~----~----u-~~-T_------~-c_o_R_A_R ____ r_o_PW-IO--- ENO_s_T ____________ _ 

3470 ENCROACHMENT STATIONS= 
• JI 

'"---------'-+-l~~--
45300 58700 TYPE: 1 TARGET= 134,000 

J71 ~-] 
~ • '-I _____ q_Bs.;•-~,,~:---6-2-!!-- -~o;~~------~~~----o-i2~ 

610,23 ,33 
-- -1-5-1--.- --- _,; 0-5---- -

a ;,'e ,93 1,23 5o11 1.84 0070 
0003206 1420, 14300 1390, 2 

,045 ,070 
0 0 , ; ,I-~•·:-

C L,, -------------- -----------------

------- ---------- --------

•SECNO 80807 

3o64 o.oo 608020 
-9 3 •-- --- --~3~2-o---<J6.u0 a. L2-VO---

o OS O 603070 480045 
OoOO 106055 587,00 

~ ,, 
ie i 

3470 ENCROACHMENT STATIONS= 498,0 542,0 TYPE: 1 TARGET= 440000 

:: ,,, ~--------i,,-e-1,-+~Pi-t--fR; f-P-€~0-A O-J~~-1.---I-N-V-£-,,R--iT--

;. ,i IL---~----~--~ 610033 o.oo OoOO 610086 053 064 OoOO 608040 
9-4-9-.------------29 o ~ -5-9- t,,. __ - __ 9-L_ - 320 ---1,_0_8----4,0___ 

SEC:;;; 
F 

8 • 81 
99So . " 5o98 1o85 0070 0045 ,070 .oso 603 • 90 &98.00 

179, 1500 2 0 0 o.oo 44,00 542000 
.94 1081 

0004121 1 90 o 

".-----------------------
• :; LI ___ .. _s_E_c_N_o_a_o_a_o_a ___ _ 

- ------------ ---- ---~-------------- ------------- ------

• 3370 NORMAL BRIDGE,NRD= 24 MIN ELTRD= 614,40 HAX ELLC= 612,40 

,-
' " 

------ __ ____.l ~J 

" 

"' -•J· 

----- ': 

--------- _ _] ::. 
• 



• GR•TIOT AVENUE BRIDGE - DOWNSTREAM FACE - SECTION G 

8.81 6.11 610.61 o.oo o.oo 610.87 .25 .oo o.oo 614 • 40 

• 
995 • O• 995 • O• ,o. 248 • O• 94 • 32. 614 • 40 

• 94 o.oo 4 • 02 o.oo .030 • 038 • 030 • 050 603.90 978 • 00 

• :I •S::::::8 r- - - ,_ _________ - ______ -:_ 0,00- H,00 1022.00 . , 
• . , 

3370 NORMAL BRIDGE,NRD= 24 MIN ELTRD= 614 • 40 MAX ELLC• 612 • 40 
------------------------------- -- ------- --- ---------- ------

GRATIOT AVENUE BRIDGE - UPSTREAM FACE - SECTION G 

8,82 6.79 610,69 o.oo o.oo 610,94 • 24 ,07 
995, 0, 995, 0, o. 251. o. 94, 

614,40 
614,40 

• 
• 

___ ];• 
, . 

---------------- -- .. -- ---------7 j 

, . 
IJ 

JS • 

-T9-l.---~{h-8--0-------3. 97 G, 119 --.-0-3-0---.-03a----43-0------.-0-5-0 

~• :IL_ ___ --=-::: ________ _ 

0,00 
32, 

6.0-3-.-9-0 
44,00 

9--Ul--.~•.Q.....-------------------- 11 
,0012,31 56, 56, 56 • 2 0 0 0,00 1022,00 i. 

e i ;. ,, • ,, 
•SECNO 8 • 819 

"1 

--• ,_ 
, .. 

3478 EN GRID AC HM ENT STAT I ON S•: 49 7. 0- -----5-4-3-.-0--....P-?-E-=--- ---- -4---l--A-R-G>E-l-=---------46...0~----------------------------
1 '1.5 

'" i ,,,e • ID 

' 'l------
SECTION F REPEATED AND ADJUSTED FOR CHANNEL INVERT 

----------- --------------- --------------------- ~---

• 
. , 8.82 6,53 610 • 43 o.oo 0,00 610.94 ,51 ,00 0,00 608,40 
,J 

995, 19 • 946 • 30, 12, ___ 162. 19, 94, 32. 608 • 40 

, . -, 31. 
• ,, ,003835 1, 1, 1, 2 O O 0,00 46,00 543,00 

,I 

;, 1c------~-.Y9-1t-4 - --+•-5 8 5,-8-S------4,-6¾- - --- .. o;~- ...-0-4-5~----.....0.5-0-- - 403-.-IW 4 9 7, O ~---

'---------------- -------- --- -- ----- ------- ----------------------
~:: . 

37 

• 1490 NH CARD USED 
•SECNO 8.947 1, • 

5-H~---9-E-P-+#---~Sf-l. CR I W-S-- --IIS-E-1.-IK ---<E-b-----'l V ..lil----.o.t..0.-_ 
O OLOB OCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 1 .I ., 
TIME VLOB VCH VROB XNL XNCH XNR IITN [LMIN SSTA 1 --• 
SLOPE XLOBL ---X-LCM XLOBR ITR-I-Al.--Ul-C----l-CO!il.l-----..CO-IHR IOPl,Lll)___ ____ ..El'>IUST ________________ --------- --------------· --------~ _, 

• 
1 

ie ,, 
VALLEY SECT ION H 

; - 8 ,95 S,9~11w65 0, Qg 
~. 975. 93, 134 • 748, 
; I -----.1l>tt1 ,09 ,87 1 • 98 1,25 
'. 

1 
: 9-G-Jr-8-1---~ 7 4-0 .----

~- .;\ 14: NH CAR9 YSE9 --- -----

ie; wsECNO 9 • 148 

o .. 0-0--- -61-1....6-8------.-0 3--_________ ,,_ ... 4 __ 

107, 68, 597, 102, 
,076 • 045 ,052 ,049 

- ,3.---------------... ~-0-

,l 

,., . 
7 ,,; 
l!1e 

--~~--6.0-8...40 .. ________ -- ------------ _____________ _J 
35. 608, 20 ,-

605, 70 161,66 -- , •• 

U>:4.-7.:/..-- -------------~-] ;:, • 
,, ... . 

" ' 
' ' ' 

3&70 ENGRO-M~ STITIONS=-- &-9-0-..-0-- -7-5-2 • Q TY P-E-=-----1 --T-.A.Rl,~--------62....0..0..0 7,, ,,. i e •o I 
e ~ i 1 

51 --------;,:-:;-;-~_:'_'~~~-=~~~-~~~ 
• IJ 

'' .r------4-,..+i'----." 
VALLEY SECTION I 

-------- ----
9 • 1 5 8,20 612,30 0,00 0,00 612.47 
9 75 • 98, 796 • 8 1 I 36. 230, 

~ ~r-4-5----2-. 46 I O 4 0-----....-0 7 9 
,001403 11 00, 1060, 990 • 2 0 

'I' 

• _I I 

wSECNO 9,156 

~7-. n T'w'nr-

-- ~- -~ 

,17 I 79 
33, 11 5 I 

I 040 .....().4_fL 

0 0,00 

~1 Tll"'lr'C'T-

---- ---
o.oo 608,60 

39. 609,30 
6 Q /, I 1 0----69.0. 
62,00 752,00 

------------------------

"--" nnn 

,, 
,, . 
73 

I 

-- -- ___ _J: 1, -

• 



• 
• 
• ;I 
• 
• :. l 

r 

• l 

'? 

< 
:, . .... , , ·1 

~ Li 

~ ,, 

l• 
'" 

SECTION I REPEATED ANO ADJUSTED FOR CHANNEL INVERTo 

9o16 6047 611.97 o.oo o.oo 612060 .63 
975. o. 9750 o. o. 153. o. 

----........,11--, • .-1'1-4e---110~,11-0A-e---h-.61 ~----ae-. O¾--- -·.-0-4-G--- -.-0+9- ---~4-0---
• oo68so so. 1.9. so. 2 o o 

•SECNO 9.157 

o 13 
11s. 
,049 
o.oo 

o.oo 610000 
39. 100000000 

-&G-5--.-5-0--- -'l'--llO~O .. o~O~ll----
37,00 737,00 

--..:i:3 }-~ BR l lJG E--, N·lH3"" -33--~·tHfHl-=--6 1-S--.U ~X---Et±L-t.C,.._--6+-J-,,._9 .... 0------- ---------- ---------

9 • 16 
975, 
1,18 

,001957 

lfSECNO 9,162 

6079 
9, 

OoOO 
1 • 

612. 29 o. 00 o.oo 612.61 .32 
975-------llO..,,o---,.....,O...--~:i--1 ;,.5 .. o -----10 • 
4.53 o.oo 0030 0040 0030 

1 0 1 • 2 0 0 

.oo 
115. 
.049 
o.oo 

o.oo 
39, 

605050 
37000 

616010 
615--. 

1481,30 
1518030 

• 
• 

---; 

-• ----------·---------------------- ,,, 
3370 NORMAL BRIOGE,NRO= 33 MIN ELTRD= 615,80 MAX ELLC= 613090 

CLARK STREET/27-MILE ROAD BRIDGE - UPSTREAM FACE - SECTION J 

9,16 5 ,-9-& 612.21.-- 0,09- e.oo --<>--=!-2--.-63-----· . 4' ---..o+---- 0 o 00 
975. 0o 975 • 0o 0o 186 • o. 115, 39, 
1,18 o.oo s.3o o.oo 0030 ,040 .030 .049 606.30 

,893151 ---2-'1-r--- -----2-9--T- --- - 29, - ·- ---2---- 4---------0-...0 0 37.00 . " 
n 

615080 
1481030 
~~1-.a...-.W---------

~--""•-"S.,.E""'-C ~ 9 ,1 6 3 , I ----------- - ----------------. ,, 
L' 

3301 HV CHANGED MORE T~AN HVINS 

• ,I 
CRIWS WSELK EG 
OROB ALOB ACH 

HV HL OLOSS BANK ELEV 
AROB VOL TWA LEFT/RIGHT 

' . i ,;. 
-----' 

" 

J, 

, .• 
• ,. SECNO 

Q 

TIME 

DEPTH 
QLOB 
\'Ul!0 

CWSEL 
OCH 
VCH --¥-ROB<-----~-- - --X"-'N,.C-H-- -X....,..NR1<-----411-1-T-"N"------tE~L.--,"l>-Jl=N ___ ..;$,.;S:,...Tw•"-------------------------~ 

I CONT CORAR TOPWIO EN DST ·g ~- -~ 

SLOPE XLOBL XLCH X LOB R ITRI AL IOC ,,. 
0 ---- --· ------- --- -- - -- --------------- -- - -- ·- ----- ---- - - ---- ----------·----------------------·----- ------ ---

;. 
1 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 

' ',--~3h7~2~8i--<C~R~IHThIHC~A~Lrl9~~~P~T~H4-~A&S£SW!,J-11-MeE90---!· ; LI ___ 3_4_7_o_E_N_c_R_o_A_c_H_M_E_N_T_s_r_A __ T _1 _o_N_s_= 

---------------- ------ --- --- ---------
I, 

699.o 73800 TYPE= 1 TARGET= 39,000 ',,. 
~ .·, SECTION I REPEATED ANO ADJUSTED FOR CHANNEL INVERT. 

~- I =• g " : ~~ s-~ Q !\11 o3.i,01------1(,,-.:1~1h,~3~0J..---0{!. • .a. ... o--6+1<a-2-.o-4-7 .... 0- -----1- .... £u.O----,..uOw1-----'-0'-'oW0u0.L... _6..3_,,,n,_.,....,zw.01---______________________ _ 

; •;:LI _____ orl,o .... 2e--sl,..,,~ ... ~,..~---1_._i+-8.-• __ _s~ __ o_ ..... ~'"'~--- __ ._olL_ __ ~ ~~ ~ • _o_~.u; ___ ..... ~ ... ~--"~"'~'--~}~ 1 o *il~~o _________ ------------ ::. ,, 

•" •• ,., ~---'•...,'55-l[,.(,.i~'Hl0~9\l-,o.--'1'1-eb+-7---------------- ----------------

.::IL ___ 3_3_0_1_H_v_c_H_A_N_G __ E_D_M_o_R_E __ T_H_A_N Hv_~_Ns __________________________________________________ _ ,. 3470 ENCROACHMENT STATIONS= 679.0 758 00 TYPE= 1 TAR GET= 79,000 • 



• SECTION I REPEATED AND ADJUSTED FOR CHANNEL INVERT • 

9,17 6.22 612.42 o.oo o.oo 612.91 .so 

• 
975. 68. 882. 25. 34. 149. 17. 
1.1a 2.01 So93 1.49 0075 0045 .015 

021 o. 00 
115. 39. 
0049 606.20 

610070 
611040 

679.00 

• 
• • : r,---

1

-<~:r-:i..8A-.:!.<:il-il 2>.;:z...A_R_D_l:I_S.;,.:A-:-• __ __;zu,9~, --~2 O,~ __ -.-.. -.:_. _,._ _____ __,,>--- ----0 
0 • 0 01------... 7w9t..,..i0,.,0.,__ ---1..s..a..0.0----------------------~ 

4 

I., •SECNO 9,331 

lr------ VALlr-Y SECTI9N K --- -·-----· --· .. ·-·-····--· ------------- . ·-··---· ---------- ---
,. 

-------i l 

lie 
i • '.I _ 9o33 9,55 614.0S o.oo o.oo 614,12 ,07 1o20 o.oo 611,00 

'-------99-ee~Si,wc----l.t.-(>e~2-.w----,~~•9,.,9~-----<14..,,,-. __ 3-9+ _____ 1.at,...-----'1:i..Ou...,--.....:i12.3..----'''-'•11-w ..... -~6..:i1..:i1c.a,-~il-------------------------
c n 

1,30 1,16 2a68 ,44 .062 a045 ,090 ,048 604a50 25a20 
0000595 860, 870, 900, 5 0 0 o.oo 178.42 203,62 

., IS. 
II 

:,,. ~- ::I 1490 NH CARD USED 
o ~----•'35tEtC-NN!t0f--':9nw,-f-'>-----------------
~ 

--------------------~---------------j !l 

i9 1 
VALLEY SECTION L 

9 o 48 6079 614069 OoOO 
965, 162. 496a 307. 

-----·-lT40 ·-. -- -1--,-1--2--· ·----- -3., 3 9- ·- · · · -• ·-.-94--. ,, , 0 013 77 810, 760, 750, 

,. 

0,00 614079 
144, 146, 

- -.-0-9-0--·. ..050 
3 0 

.,o 
336, 

.. - .0-8~--
0 

.67 0,00 612.00 
1340 460 611a60 
, 0 4 8-6-0-Z+-9.-0-.--13.4. 60-81>------------~ 
o.oo 287.09 421.77 

13. 
]" 

-'----------------··· -- ::· 
--- -------- - --- -----------------· --- -------------~---- ·-•:r' 

" 

'' 

1490 NH CARO USED 
MSECNO 9.688 

'----------------- ---- ------ - - ---------- --------~~----
i J!. 

_J 

•· VALLEY SECTION M 

r--------'i',n''r't--- 4--.. ~--6"11~6..,,,..7h2e----Y0-~,.!J0410'----i}. 0--0-- - <> 1 6-.-8 3 • 11 2 •0-4-------0..0a.---61 S • 1 0 .,:1 965, 143. 336, 486, 156, 83. 337, 148. 53. 613.60 
_ 1 ,53 ,92 4,07 1,44 ,090 ,050 ,088 , .048 610.90 186.24 

, Q ll2 79S 10 70 • 112 9 • 102!1. - --4 ---------1>---------0-------0-,.0.0-- 34 6 • 94 :,_5.,_3.,_3_..,:;.1.08----
. l . , 

•SECNO 9.807 
BANK ELEV 

LEFT/RIGHT 

------------· ----

JI ,!. 
_j .,. 

., , . 

~• =:1 ~EcNo g~~~H g~~EL g:b=s ~~~~" ;~H ~~OB ~~L ~~;ss 
0 

c__---Tt-IHHHEc-------v-'tt-Lt1-0t<B - --V-GH--- ---V-R-9-8----ll NL, ... · - ~#- --- -~-- ---~-l N- ---·---H.-MJN SS-l-A---------•---·····---. -·-·----·----- --- -
ENOST ' ~ a ie, SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID 

< , ----------·----------~----- ---------------- ·-· -----. 

~ ., I ~-; 
~ .. : SECTION M REPEATED AND ADJUSTED FOR CHANNEL INVERT, LOCATED JT 
' '------------------ ------
't .. ~ 
;e•.i UPSTREAM VILLAGE Of NE~ H~VEN CORPORATE LIMITS. 
ll! ,;,; . ~--------------------------
" ' 9,81 5,85 618.45 o.oo 
i•·' 965. 146, 332, 487, 
~ " ,__ __________ ,.,,,. ___ --4.--0-~-----++4-2. 

,002680 1 630, 630, 630. 

0,00 618.55 
160, 83. 
• 090 --~S.O --

2 0 

",-------,--------------- --------
15 ) ., 

,10 1.72 
342, 157, 
,088 ___ ,048 

0 0,00 

. - -·-·-- ----

o.oo 616,80 
58. 615,30 

. --612 .•. 6.!L--.. 1.8-5-o~Z~S~--
34 7,93 533, 71 

--- ·-·---·· ------------- ·- ------- --------- ------·----- -
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,. 
Id. ,. 
'l 

I". 
---- ---- ------------·--' 
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•• *•*••·······••*••••*••···•~*********************** 

HEC2 RELEASE DATED NOV 76 UPDATED AUG1977 • 
ERROR CORR---·-IH,62 -- ------------------- ---- --·--------------

•• 
MODIFICATION - 50,51,52,53 

~MM****~* If**** .... ******* If W tf llf*** W W*'f *** 1f:if **** ** -N* ** W 

,. 
---------- ----

I: •• l NOTE- ASTERISK <•) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUH~ARY OF ERRORS LIST ·• 
i" ---- ------ --

I • :;i SR-T RIVER - PROJECT MAN 

I • 
•• II 

SUMMARY PRINTOUT 

I' r---------------
• IJ I ~-• ,., SECNO EL TRD 
:r IS _ 
~ ?o 6 4 0 -----0--.---&0-------.--{l-0- --5-9'-4--. 5-0----6.§-.0..-r-0-0----40--h-1--0-----<t>-,o--6-0-" ,. ±t• I' 70640 OoOO OoOO 594050 1050,00 601,90 7o40 

ELLC ELMIN a CWSEL DEPTH HV 

-l t, 
,27 
,29 

OLOSS EG l(IICHSL 

0...00 60.l, 24 o ... o.o 
0,00 60 2, 1 7 0,00 
0,00 602,69 o.oo 

TOPWID AREA 

i...s.so 216..85 
45050 253.25 
45.50 276.00 

',. 
·• ··1 ' 

i1,. 
11 ,,. 

f " 7,640 0,00 o.oo 594050 1200000 602040 7.90 
"1 7,640 8 o O 0 9 o 8 0-----5--9-4-.-~----4-5--0-0-.--0--0----<Ml-.J...-0--0- ----8--o ~S 011---- ,-3-8 o.oo 60.3....36 . .. u,1111 45,50 303..3..0--

45,50 183.64]:: • •. . , 
7,644 603050 602,00 59 5 • 0 0 650000 601006 6,06 ,19 0,00 601026 20.00 

---403. 58 6~ .. -0-0-- ---49 5-.-0 0------4-0-S.a..4 0- ----Ml--1---.-7.Q..-- --- ---6--.--1-J .• 4-1- -- ----O.o-0-0-- 602 • .20 I 45...50- 205. 31 20,0.0 
'" 

I • , 
7.644 603,50 602,00 59 5 o O 0 1200,00 602096 7o96 
7,644 603050 602000 595000 1500000 603 o 6 7 8067 

.29 o.oo 603.25 20.00 

.36 o.oo 6 04 • 0 3 20.00 
45.50 278.91 

1o4o36 321,12 ,. 
., I •• •a 

;, 7,6L!>-

-- -- ---- - -----------------•-· -------- --
7,645 o.oo OoOO 595000 650.00 601,09 6,09 
70645 0,00 0,00 59 5, 0 0 1050.00 601.89 6.89 

----0---.--0 (j -0-~ -!>9--S-0-0 1 2-0-0--o O 0 60 2 .JJ:/----- 7,9-
7. 645 0,00 0,00 595,00 1500000 603,68 8,68 

.11 o.oo ~01.26 
,31 OoOO 602.20 

,z ,28 ____ _a.no 6o3,2s ___ _ 
035 o.oo 604,03 •. ' 

0,00 47,50 199,18]" 
0o00 47050 237,13 ll. 
Jl.J..0 ___ --4..z.....s.o_ __ -2..asJ..L 
0 ,,0 0 4 7 , 5 0 3 21 , 9 8 : ,,. 

,, . 
~---- h-6-54----------0--.-Qti----- --O.--OQ-.---5--9-5--.-0--0--6-3--0-...00--------t>--OO..Q S-----'5.9..5-------- ..3-l------ 0, 0 0 60 l • 3 , Q • 0 0 5 8 • 8 3 15 ~~4 z~-

t • 1:1 70650 o.oo 0,00 595.00 1050.00 601.71 6071 058 0,00 602,29 0,00 60.65 204.09 
_ 7,650 o.oo o.oo 595,00 1200.00 602.92 7.92 ,39 0,00 603.31 0,00 63.51 278,71 -• 

,J 7, €,Jj.-0 g • 0--0------0--.--0-0--- --5 9-5--o-O-O- -45--0--0--00---- -----6--0--3..6-5. _ - _J+l,5___ _..4.4-_____ . 0 , 0 0 o O 4:..._ii 9 . 0 ... o..o .. ____ .o.5...2 6 3 2 5 • 9 8 
J' ' ,5 

•• ,, 8,007 
,. 80897 "I Bo 007 

~-•'" 80007 
e ]~L. --------::-::-:------;:---;:;~--., 

•• 

o.oo 
0--.--0-0-
o.oo 
o.oo 

0,00 
o.oo 
G--r-0--9----

0,00 5960 20 650,00 602,93 6.73 
OoOO 596,20 1 0 5 0-~---4-03...-8-:3-- - · 63 
o.oo 59 6, 20 1200.00 604.39 8,19 
o.oo 596.20 1500,00 605.07 8087 

,02 
,02 
.02 
002 

0,00 002096 ,6:4 339.72 
-...0....0..0 l 60.,3086 064 341.a..8.3.. 

o.oo 604.41 ',64 343.16 
o.oo 605.09 064 344.78 

701.23 ,. 
1Q04o18 
11940857·1 

1428. 3<; · ,_,. 

--- ------ --~---- -----------~------- - -- -- ··-------- --- ----- -- -- ----- ---- ------------- ----- -------- - _J 
o.oo 597,20 
o.oo 59 7 • 2 0 
o.oo ~ 7 o 2Q 

650,00 
1050.00 
+2.a-0-.~. -

602.96 5.76 013 o.oo 603.09 6067 297038 359,97 
603,89 6.69 .08 o.oo 603,97 6,67 299,61 638.62 ,,e 

---0--0443------7-.-2-3------ .os.. - --·--.0....00 ---- 604, 49 ---f>....b-7. 300,89_.B..O~U-,, 
o.oo o.oo 597020 1500.00 605011 7o91 ,05 OoOO 605015 bo67 302049 1003,71 J' 

~--- I , 51. • ' ' ~ •• i 8, O 5 6 0 ...00---------0.-0n- 5.9 7 • 90 l, GO, 0 0 ..6.03 .. 22-.----5...3.2-----..._._,__ ___ Jl.J..0 __ --6..Q.3 • 33 6, 36 .L.4.L.18 199.tl.6_ 
t ., 8,056 o.oo o.oo 597.90 740.00 604.01 6011 013 o.oo 604.14 6.36 226098 370.91 " 
:t• ·1 8,056 o.oo o,oo 591,90 s4oooo 604,s1 ___ 6.61 .10 o.oo 604.6-1 6.36 230.61 483,36 ,_e 
~ , I 8 •OS~ 0, Q O O, 0 0 !;.9--7...-9--0----9-9-5-, 0 0 6-0--5-...1-1- ----l..2--7-------...o.L--- 0, D Q .6..0..5..2 4 6 • 3 6 2 3 5_._t..L__A.3..6..5..L..l "' 

t••::1 8 0 181 OoOO 0,00 597090 440,00 603086 5o96 004 OoOO 603089 OoOO 416w16 497,53 ,,,. 
• · . 8, 1 81 0 • 00 ---------0-.-0--0--59.7.. .. 9-0-----7-40-•00 60 ,,. 6 3 -----il....73 • O:L _____ .Q....00 __ .6.Jl..6. 67 0 • QQ ____ 42.J......52 812.a-B~4--

" 8.181 0,00 o.oo 597.90 840000 604,99 7o09 003 o.oo 605,02 o.oo 428.47 974,64 
19 

IP3 80181 o.oo o.oo 597,90 995,00 605.53 7,63 ,02 o.oo 605,55 o.oo 434.38 1208,22 ; • 

IS 
14 ---------------------------------------------•. " 
"L----------- -----· ------------ ---- ------------------

7,a 
-__ J ,1. 

, •. 
_I 1 • 



• -.. 
• : I 
• 
• :I 

'0 

• -
< "1 :• 14 
:!: 15 
C • " a 

S ECNO EL TRD ELLC ELMIN a CWSEL DEPTH H\I OLOSS EG TOPWID AREA • 
0,00 0,00 0,00 605,56 2,76 602,60 605,52 2,92 ,04 251,20 306.93 8,503 

8,503 0,00 0,00 0,00 606,15 2,76 262,96 455,08 

---.-t;-------1:h•rl:}.{:}---4: ~~ ~ ----~:>----...... ~~:~~.1-1~1----~:>-1.~µ:: ... :...:;>-t~I----~~ ~~:,---"~-"~~~ ... :"'":~~--"-~ 9,,/_ ... ~ "": ~"":"--i : • 
4{,0,00 

602,60 740,00 606,10 3o50 ,05 • 682,60 8l.-Q;,-0--0-----6-0-f>, 2 5 3-.65 ,05 
602060 995,00 60o,53 3o93 ,05 ::: :'. --,,,_:;,'-'l--lr----o~,-00-llO----a!l11-.-, 0 o~-4'6 0 3-.+0-------4-40---0------6.o.a...Z.1--- _5-+1} 7 _____ ~1-------0...0..0..--_.6,..Q,.,,8,..,,~,9 .. 3.,___ ___ __.,...,7~7._____~9 L5i.---1b tu...Z , , 

233.02 
253,93 : • 
2za. 2;,_ , 

8,774 0,00 
0,00 

--~,'-'?l.r-------G-8----<, 00---

0,00 603,70 740,00 609,67 5,77 ,25 0,00 609,73 ,77 iOi,55 
8,774 
8,774 

8,807 
8,807 
8,807 
8,807 

8,808 
8,808 

0,00 603,70 840,00 609,67 5,97 ,28 0,00 609,95 ,77 103,89 
--00~.-00--00--_,.,6 Oc3--.-~- ----9-9-S-.11-Q{l-0--~~ QwlJ--..-Q-0...-----'6, 2-0--- -. ---------3.3- ----.0...0.0--------... -41 ... 0...23---- -· ___ _,_,..,_7..,_7 __ ..... 1w.Ou:6 ... ,...:5>.;J5.- -

0,00 OoOO 603,90 440,00 609,11 5,21 ,20 OoOO 
o , o*o----"u~. O-Q---... o-0-1 ... ¥-0~-..... ,,...1. .... c,.., .... o.~~~--S...98~----~,.,, ___ ..o......o..n 
o.oo 0,00 603,90 840,00 610.08 6018 
0,00 0,00 603,90 995.00 610,33 6,43 

614040 612040 603,90 440,00 609,22 5,32 

.43 
oS3 

009 

o.oo 
0,00 

0,00 

609031 

610,51 
610 .. 86 

1 o 1 2 

1 , 1 2 
1 , 1 2 

oOO 
Ol4•4U 612140 603.90 740.00 ,.~ nn L An ., n nn ~~n ~r nn 

OIU•UO D•IO •JI U•UU OIUei:::, •UV 

44,00 
41.iaO!\ 
44,00 
44,00 

--h-l'Hl-ll----f,6•+4---, -4-lt --¼~-. 44.u.o---6-0-l---.-9-0------S-4-G-. .Q..O 8,808 - ..... ~,,_,,..,0-.-34------6-,-44-------....-2-0-----UOc.,,..u001----<61~011-.. ,;,.SC1-1----,,-,0u..uO 
8,808 614,40 612,40 603,90 995.00 610,61 6,71 ,25 0,00 610,87 ,00 

~~~:~~ JI • 
'" 172,95 

18 3, 9 0 
,,. 

ie 1~ 

I' 
r-------,...-,,,n-t1----1>-'Ho-.....,.-11-----f>fl~, •• .u.o--.,,.6G;J-.-9-0----4-4-G-.o .... o~-~24-. __ ------S ... 36:,..o_----•,.,oU-9,,__ __ ......... o,-., .... o._.o~-~6"-~9....3', o.oo 4.....0..0 1a1_..z3 ___ ,, 

614.40 612.40 603.90 740a00 610.13 6.,2'3 .17 o.oo '- 1 1\_-tn n .. nn t.i.. .. nn ,.1n •. ~<1 j · •. , 
•··· . :;) 

11 

• ,q 

.J 

• ':I ,, -• -" ~- :'\ ~ 11 
C 

0 .• ' ' ' < 
J ,, 1 
> 
" 'J < ~- ' 

0 o,o 
0•010 

8,818 
---8-TB-18-

8,819 
----&.-!H---9-

8,819 
8,819 

8,947 
8,947 

: 947 
:: 94 7 

11.8 
9,148 
9,148 
9,148 

9,156 

614,40 612,40 003090 840.00 610o37 6047 ,20 oooo 6;;;:;, ;;:oo ,4:;;;; 236:9s ··• 
---01-4 .-4-0- - 6~ ... 40--~ 9-0--- - -9-9---S-.-O-O--- - 6-1---0-.-6-9------- ----b..:1.9. .21. -- -----.0...0-0----- . 61 0, 04...... ___ __o..._Q..Q..." ____ .J...4..,_Q.0......_ __ ----25..0.,9_4___ 

,) 

o.oo 0,00 603,90 440,00 609,15 5,25 019 609034 0,00 46,00 133,28 I. 
_ ......... _ ..-4_,.._>------ -6-.-{Hl-- -¾h-9-6----- 7 4 G ... 0 G-- -{,j}-9---,,-9.§.- ----~6 • 0-5--- ---- - -~-.. ... ---

O o O O 0,00 603090 840,00 610016 6,26 041 
OoOO 0,00 603,90 995,00 610,43 6053 ,51 

0,00 
Q_Qg 
0,00 
o.oo 

---4l-0+3--0-----.!)..(L___ ---4.6.-00.- - -1 LQ.Jlh__~ o:oo 46:oo 179,95 I, 610,57 
610094 0 o O O 4 6 o O O 1 9 2, 3 6 "\. 

--- ----- - -- -------------------- ---- -------------------
0,00 0,00 605,70 430,00 610020 4o50 003 0,00 610022 2o65 256,55 389,61 

------- ,, 
0,00 OoOO 605.70 725.00 611,05 5o35 003 OoOO 611008 2,65 263,11 610,95 

-{h·*--- ----------0-.--G-O-- 6-0 5---. 7-0-------------8-2-~-------o+-1- • ~- --- ---S.....6.0- -- --- ----+0.3...-....---'0U+, u.0.u.0--...c6wlc.:1i...,._3:,_3:,___ __ 
oooo Oooo 605,70 975,oo 611,65 5o95 o03 OoOO 611068 

.,;2....-,"'6"'5,__ _ _.2'-"'6 '4.01, -- --bl.B .... t5- __ 
2,65 267,77 771,82 '.,. 

0,00 OoOO .6,().1,....4-0----- ... ~ • 0 0 610,-.96 
0,00 0,00 604,10 725.00 611,76 
0,00 o.oo 604 • 1 0 825,00 611, 98 
0,00 OoOO 61).4~ 0---_____l} 7 5 • 0 0 612030 

0,00 0,00 605,50 430000 610086 

6,8..6--- ____,~---.......o...~o..,0 __ ~6 .... 1 .... 1....,0'"0~2--_-1 , 51 ,06 
7,66 , 12 0,00 611,88 -1,51 
7,-88 o 14 0,00 612012 -1,51 
8,20 o,oo 612,47 -lo5l 

6 2 ,_o.o_ __ ..........2.1.fu...'-'Z bu._~ 
62,00 266.26 
62000 279,83 , • 
62o00 299. l.9.~, 

,9 

5,36 ,23 0,00 611,09 28.57 37,00 111,09 • 
9,156 ---"----0--G-----· Oo -00 ---- -· -f>0-5... 5-0-- ---+2-~5-4-- _-t,....()-4 __________ +"-J. -- . _ ... ...o....o.n_ ----04 i.-9-B------------28..51'--3...?_.Jl_0......... ... .......1..3..6.a..5.4_ __ _ 

9,156 0 o O O o.oo 605050 825000 611072 
9,156 0,00 OoOO 605,50 975,00 611097 

--- - ---------
9,157 615o80 613090 605050 430,00 610099 
9,157 615080 613,90 605050 725.00 611,77 

6022 
6047 

,51 
063 

5,49 ,10 
60 27 .21 

0,00 
0,00 

0,00 
0,00 

61 2, 24 
612,60 

28057 
28,57 

37,00 143,39 
3 7 o O O 152, 62 I,. 

-----------------
611009 
611, 98 oOO ~7,00 195,98 ,;. 

• '.i 
C '--------~-"J-''----------0-,...5~- --- - -!>1 3 o 9-0- --6-0 s. .. .S.0--..,84'2 5 ...0..0----- .t.-'1-1.....9 9 6 • ,. 9 -- -__ __.o ..... 2c.c5>-- _ji_. Q_(L 612-.24 

o 00 37,00 167:HJ03 '.' 

~---~• IJJL... .... ___ 3J...J)JL __ 2_01. 
,00 37,00 215,29 'I " " le ' 

" • 
J , 

:a., :• .. , ,, 
I ,. 

~1 .,, 
' • ,,1 

9,157 

9,162 
9,162 
9,162 

615.80 613,90 605,50 975.00 612,29 

~15080-----
615,80 

613,'ilQ 
613,90 

----M-4.-.3-0-----4-3.0....-0.0-- -----6.14....9 7 
606,30 725000 611073 

6 o 79 ,32 

615080 613 090 600,jU 825,00 011,Y~ 5,65 ,35 
---.-'1-~-----<6-1--5+-8--0----6-1-3-..-9-0----be-6-....3a---........9.ZS...0..0------<>-6.._1 ..... 2 .. ,.c.-2 ... 4---5.....94-....... ____ _..4.1........... __ 9,162 

--------------------------

0,00 612,61 /j. 
OoOO 611 • 1 2 
0,00 612,03 
0,00 6'i2,30 
Q,00 6] 2 ....68 

--U-L..1...._ LL.... __ .....,2c_.71-,L5"-9"--__ ....:3>.J7u,u0IJ0LL.._l1 .:>.3.06.0., -1.7~2'--.. 
27,59 37,00 165,12 -;,, 
27,59 j7o00 173,04 i ,,. 

2 7 , 'i-9 __ ~3 ZL..LI' OJ) __ J.8 3 ._92..__! 
'' ,. 
I J 

j, .• 
'I: ------------------ ------------ --------------------------- - --- ---- --- ---------------------------------------------------___J 

• 



• SECNO EL TRO ELLC ELHirf 0 CWSEL Dl'PTH HV OLDSS EG K•CHSL· TOPWIO AREA • 
9,163 0,00 0,00 606,20 430,00 
9,163 0,00 0,00 606,20 725,00 • 610,65 ,4, 45 

611 ,22 5,02 
,47 0,00 611,12 
,82 0,00 612,04 

-100,00 37,84 
-100,00 39,00 

77,82 
100,16 • 

. b 1-4.,.3-2 4-,1;? • !jl!jl 0,00 6~1-04.00 39,00 
103:J, 
103,18 l. 

I 

1 rl -------9h1r'1H6'r'3~---10 -nl-0------{h·O~ -·· 6<8-6-.-2-0---8-2·5--.·0·0-- . 
• l * 9,163 0,00 0,00 606,20 976,00 611,30 5,10 1,40 0,00 612,70 -100,00 39,00 

''--
1 ------.Q-.4-t,..;z...---1+8~1-ll8-00------.J(}-rl}-O---b-8-l>r2-0-----4~.-{ll}- 61 0, 9 S 4 o 7-;J--------3-6--------0-o 00 611, 30~---110 ,0-0--- 60 • 31 _92,.,..4_ , 

• 9,167 0,00 0,00 606,20 725,00 611,77 5,57 ,47 0,00 612,23 0,00 79,00 148,75 • 
9,167 0,00 0,00 606,20 825,00 612,0~ 5,82 ,49 0,00 612,51 0,00 79,00 168,47 I 

! ! 

1 

• ; I ; 1 67 +.--0& ---10ih• 0-0------~. 2-0---•-·-91-5-.-00- •--<tr'>-1'11...!-2-.-4-2-- ··--4r2-2--···---y-5-0---·---0--.-0-0----- ~, 91 0, 0-0------------9~--4-9--9, (> Z J 1 

. 9:331 0,00 0,00 604,50 425,00 612,46 7o96 ,06 OoOO 612052 -1,95 168,4b 318,48 ,. 
" ~-------,..:..,.3~3;.,1,.....---uo .-G-9---- ----0--r-0-~- 6 o i. • s o . -+ 1-5 .--0-0- -~3-.-4-0------8-.-9-0---- - ._,.04- _..,o ...... o ... o,__ _ _.6 ... 1....,,3 ... , ... 4-06,__---=-.1. 9 s 1 7 A , 4 o 4 8 o, 2 'i " 

9,331 0,00 o.oo 604,50 815,00 613,67 9,17 ,06 0,00 613,73 -1,95 176,08 526,99 
9,331 0, 00 o.oo 604,50 965,00 614,05 9, 55 ,07 0 ,00 614,12 -1,95 178,42 592,91 i;. • 11 

" 
< "1 2 

---------' 
212,76 I ~- II 9,475 0,00 0,00 607,90 425,00 613,11 5o 1 014 

9,475 0,00 0,00 607,90 715,00 614,05 6,15 ,12 
!: s 
c ~------9-rl.-+..,5---0~&-----0-,--0-9- ---f>0-1-r-9.0----414-S-,~1-----4.4+------•4-1-----
~ 9,475 0,00 0,00 607,90 965,00 614,69 6,79 ,10 
~- 1, 

0,00 
0,00 
0, 00 . 
0,00 

613,25 4,47 144,21 
614,17 4,47 274,67 
.. 0 .... 1-4 .. ,-4 ... 2 ______ 4,._,_4_,_1 __ _.2:...1.._,,9...az__ 
614,79 4,47 287,09 

44 7, 21 ;. 
5 2 0 ., .... 8,._,1,___I 

21 627,11 

a 
rl -------',!horl'6rl8tt8S-----19chorl0~0il- ---1r.-{l-O--·· ·-0·1 O-r9-0-

, 9,688 0,00 0,00 610,90 
--4-2~ 615, 74 4,84---- . .4.2----- -0-,.0,,_o _ __,61..s... . ..,s,.,,7,__ __ _,__2+, ... 6,;,8---<2'-'6"'2....,, a.,_c,.,.· - 255...ag__ " 

• . ,: ~,688 0,00 0,00 610,90 
~------•-,.,.6,_,.8...,81----~0 rO Qu--- -4-, -0-9- •- -- -6 l-0-.-90--- -

715,00 616,34 5,44 ,11 0,00 616,45 2,68 333,05 443,29 ·-
011 0,00 616,61 2,68 338,75 496,58 1,. 815,00 616,50 5,60 

.Q..65-,. 00---4-U> ,.:/-2 .. ----5-,.a 2-------· ,-11---·--·· -.0..-0.0.----·616,83. ----2+t,.8._. 3'·6,9L--5Z4..az__ __ ,., . ,, 
, 9,807 0,00 0,00 612,60 425,00 617,54 4,94 ,10 0,00 617,64 2,70 296,71 

.'

::, 9,807 0,00 0,00 612,60 815.00 618,24 5,64 ,10 0,00 618,34 2,70 340,57 
9,807 0,00 0,00 612,60 965,00 618,45 5,85 ,10 0,00 618,55 2,70 347,93 

282,75 
461,72 
513,86 
584,40 

I 

~, -----~9,.., IH),-,7~---+f.9 ~------0~----{,-l-;?-_.-60-· --7+5~0---6-'l-S-·roY.OY.9-----5-..4-9--------+-0-------0-.-04-----4-1-a.l-l!.---- --~...z-0-.---- 33 5, 0 b 

___________ __J 

" . ,. 
lJ 

• ::1 ~ ---,C>c-:.,:: y -i:,-1::-,G"':"-"WtrR:_O_R~S~:9:,~1- 6¾----P-~~--1~=-*---~:I.; :A~-N~ T~-ASW#-E~:~~-----···-~~~~--------------~~--~---~----~~~~:-~-----

CAUTION SECNO= 9,163 PROFILE= 4 PROBABLE MINI~UH SPECIFIC ENERGY 
CAUTION SECNO= 90163 PROFILE= 4 20 TRIALS •TTEMPTED TO BALANCE WSEL 
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Consulting Engineers 
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Pontiac, Michigan 48056 
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DATE I JOB NO 
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Mr. Daniel H. Morgan, Chief 
Flood Insurance Unit 
MDNR-Water Management Division 
P. 0. Box 30028 
Lansing, Michigan 48909 
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GENTLEMEN: 
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O Shop drawings 

O Copy of letter 
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1 8-25-77 1 

@ Attached • Under separate cover via ___________ the following items: 

O Prints 

D Change order 
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Revised Stream Profile 

• Plans 

0 

• 

• Samples 

DESCRIPTION 

for Clinton River Main Branch 

Revised HEC-2 Input and Output 

O Specification~ 
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1K] For a pprova I 

• For your use 

O As requested 

O For review and comment 

REMARKS: 

Dan, 

• Approved as submitted 

O Approved as noted 

• Returned for corrections 

0 

• Resubmit ____ copies for approval 

• Submit ____ copies for distribution 

O Return ____ corrected prints 

The starting water-surface elevations have been revised. They are now 
compatible with the adjacent study in Sterling Heights which was resubmitted 
to your office on August 17, 1977. 

Copy to: File ' 

(Yellow copy to File) 

FORM GU-030 (11-72) WCR/dp 
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, P.E., Project Manager 
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HYDRAULIC ANALYSIS 

Introduction 

The stream being studied is the Clinton River in Shelby Township, Macomb County, 

Michigan. The study limits are from Hall Road near Utica to the Macomb - Oakland 

County line. The date of f1eltl survey was January, 1977. 

The discharges were computed using a combination gage analysis and the Unit Hydrograph

Infiltration Capacity Method developed by Dr. Ernest F. Brater. The 10-, 50-, 100-

and 500-year flood frequency flows used in this study have been accepted by the Michigan 

Department of Natural Resources (letter dated April 5, 1977). 

The Project Manager for this analysis is William c. Rossow, P. E. 

Method of Analysis 

Water-surface profiles were computed by the HEC-2 Standard Step-Backwater Computer 

Program developed by the U. S. Army Corps of Engineers.
1 

The hydraulic model was developed for the 100-year flow. The "Normal Bridge" routine 

was used for bridge constrictions under low flow conditions for the 100-year discharge. 

The "Special Bridge" routine was used for bridge constrictions that experienced pressure 

flow for the 100-year discharge. All constrictions were inspecte,I for inlet control, 

Valley sections upstream and downstream of culverts were located where full cross

section flow would be developed out of the influence of the bridge constriction. The 

criteria for placement of these sections were those outlined on pages 18-21 of the 

HEC Training Document No. 6 Application of the HEC-2 Bridge Routines. Accordingly, 

the downstream section was placed at a distance about four times the average length 

of the side constriction caused by the bridge abutment. The upstream section was 

placed at a distance about equal to the bridge constriction. If the actual field-surveyed 

cross-section fell within this distance, this section was encroached as appropriate. 
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Starting Point 

Profile computat10ns for the Clinton River were continued from the City of Sterling 

Heights, Hydraulic Analysis, as submitted to the Michlgan Department of Natural Resourc;es 
.L I ~ I j , 

fl.-, (' ,•,1t ' ~' 1.-,- /•• ' ( f I 11-{.~'I( ••J 

(May 17, 1977). -~J f .. , · I,. · .~ /,.:, / 
J • I -

Variables and Coefficients 

comparing the photographs and descriptions found on pages IO 1-123 in Op,,n-Channl'l 

Hydraulics by Ven Te Chow, with photographs and field inspection trips taken at every 

cross-section. In general, the following range of values was used: 

Description Manning's "n 11 

1. Channel 

a, Sand and gravel bottom, clean 

stream with some meandering .035 

b. Same as above but moderate 

meandering and or debris .04 - .045 

c;. Same as above but heavy debris ,05 

l, Flood Plains 

a, High grass .04 - .05 

b. Scattered brush, heavy weeds .04 - .06 

c. Light brush .05 - .07 

d Medium to dense brush .07 - .15 

The proposed flood season for this portion of the Clinton River is sum mer. The variation 

of roughness was taken into account by use of the NH card with clue consideration 

made of conditions e,dsting upstream and downstream of the given section. 

The coefficient of contraction varied from 0.1 (refle<;ting a gradual change) to 0.5 

(used for abrupt changes). The coefficient of expansion ranged from 0.3 to 1.0 for 

gradual to abrupt changes, respectively. 
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The total loss coefficient (XKOR) used in the HEC-2 "Special Bridge" routine was 

determined as outlined m Exhibit 2 of the HEC-2 Users Manual, The inlet coefficients 

were taken from tables published by the Bureau of Public Roads. 
2 

For inlet control, nomographs from the Bureau of Public Roads
2 

were used, The weir 

discharge and submergence coefficients were taken from charts supplied by the Michigan 

Department of Natural Resources. 

Synthetic Cross-Sections 

Synthetic cross-sections utilized in the Hydraulic Analysis were developed m three 

ways. The three methods used were blending of the two cross-sections, repetition 

of a field-surveyed cross-section ".'ith appropriate invert and area adjustment, or inter

polating between two field-surveyed cross-sections usmg the Johnson & Anderson, 

Inc., A VSEC Computer Program. The AVSEC program develops an average cross-section 

by averaging the overbanks and channel of the two known cross-sections. 

Since inverts are known only at field sections, a straight line is assumed between these 

known points. 

,, ' 
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SHELRY TOwNSHIP FLOOD INSURANCE STUDY 
MAIN BRANCH OF THE CLINTON RIVER J~A NO. ,~,o-nR 
PROJECT MANAGER WILLIAM C, ROSSOW 

• FIELD 
SECTION 

A f; 

• 
C 

D 

E 

• 
F 

SECNO 

25,202 

25.214 

25,233 

25.251 

25,495 

25,510 

25,512 

25,571 

,':,,630 

25,706 

26,218 

/\ 

rs 

I -
~J 

DESC<>IPTION 

VALLEY SECTION A RELOCATED INVERT ADJUSTED 
SECTIONS ADDED DUE TO RAPIDLY VARIED FLO~ 
10-YEAR FLOW ENCROACHED FOR EXPANSION OF FLO~, ~O, 100-, 
AND SOO-YEAR FLOWS UJGHT ENCROAC~MENT FO~ CONT~ACTION 0~ 
FLOW 

VALLEY SECTION A RELOCATED INVERT ADJUSTED 
SECTIONS ADDED DUE TO RAPIDLY VARIEn FLO~ 
10-YEAR FLOW ENCROACHED FDR EXPANSION OF FLO~, ~n, Jnr-. 
AND 500-YEAR FLOWS RJGHT ENCROACHMENT FOP CONT~ACTION n~ 
FLOW 

.... - .. 
VALLt. T ::it.I.. I l UN A 

-to-YEAR FLOW ENCROACHED FOR EXPANSION OF FLO~, ~0. ton-, 
AND 500-YEAR FLOWS RIGHT ENCROACHMENT FOw CONT~~rfION O> 
FLO~' 

BRIDGE SECTION AUBURN ROAO OOwNSTMEAM FAC~ 
GROUND POIN,TS O Y 
FLOW ------~ 
10-YEAR FLOW ENCROACHED FOM PRESSIJRE FLO~, ~O-, 1U0-, 
AND 500-YEAR FLOWS RIGMT ENCROACHMENT FO~ CONT~nCTIO~ OF 
FLOW 

BRIDGE SECTION A AUBURN ROAD UPSTREAM FACE 
~tfl-YEAR FLOW ENCROACHED FOR PRESSU><E FLO••/, 50-, lull-, 

ANO 500-YEAR FLOWS RIGHT ENCROACHMENT FOR WET~ FLU~ 

\/ALLEY SECTION C ---
' ... --· VALLt.Y ::it.L.llUN U 

RIGHT ENCROACHMENT DUE TO EXPANSION OF FLO~ 
LEFT ENCROACHMENT OUE TO EXPANSION OF FL0~ 

tl~IDGE SECTION E _rn-;;RAI~ RA~~ DOW•\ISTMEA"' •AC': 
GROUND POINTS ONLY ~ 
ENCROACHMENTS DUE TO PRESSURE FLOW 

- -------
1:JPIDGE SECTION E /t.n_;,_ RAIL RAILR~ 
ENCROACHMENTS DUE TO Pl'ltSSDRi: -Ftoiv - ------

VALLEY SECTION F MFLOCATEO !N\/EPT ADJUSTED 
SECTIONS ADDEO DUF TO RAPIOLY VARIEO FLO~ 
ENCROACHMENTS FOR CONTRACTION OF FLO~ 

VALLEY SECTror, F RELOCATED IN\/E<>T AD,IUSTFt) 
SECTIONS ADOEO DUE TO RA 0 IULY VARlEO FLO~ 
ENCROACHMENTS FOM CONTRACTION OF FLO~ 

'\ 

VALLEY SECTION F ·'l•LOCATED !NVE"'T AD,!USTF:Ll 
SECTION Af POINT OF CONTPACfIO~ FOM ~RIUG~ OP~NT½~ 

VALLEY SECf[0'-1 • 



G .H 
I 

J 

r< 

L 

M 

0 

• 

26.7F\8 

27.04>1 

27.55<i 

27.851 

28.lt;O 

28.4',5 

29.032 

29.089 

29.175 

29. 2,:, l 

29.329 

29.330 

29.337 

29.33A 

29.357 

29.370 

VALLEY SECTION G 

VALLEY SECTION Y 

VALLEY SECTION I 

VALLEY SECTION J 
-~ECTION SKEWED FOR PERPENDICULARITY TO MASS OF FLO~ 

VALLEY SECTION K 

VALLEY SECTION L 

VALLEY SECTION M 
RIGHT ENCROACHMENT DUE TO FLOW EXPANSTON 
OVERBANKS SKE~ED FOR PERPENDICULARITY TO MASS OF FL0-

VALLEY SECTION INTERPOLATED DUE TO LA"GE VELOCITY C'°"Ar1r..F 
RIGHT ENCROACHMENT DUE TO EXPANSION OF FLOW 
LEFT ENCROACHMENT DUE TO EXPANSION OF FLOW 

VALLEY SECTION INTEPPOLATFD DUE TO LA'<GE VELnCITY c-1,w:;i:
RIGHT ENCROACHMENT DUE TO EXPANSION OF FLOM 
LEFT ENCROACHMENT DUE TO EXPANSION OF FLOW 

VALLEY SECTION !NTEI-IPOLATED DUE TO LARGF VELOCIT < C,H,,,,,i:
RIGHT ENCROACHMENT DUE TO EXPANSION OF FLOW 
LEFT ENCROACHMENT DUE TO EXPANSTON OF FLOW 

VALLEY SECTION N 
RIGHT ENCROACHMENT DUE TO EXPANSION OF FLO~ 
LEFT ENCROACHMENT DUE TO EXPANSION OF FLOW 

tlRIDGE SECTION O RELOCATED GROUND POINTS ONLY 

------8 RIDGE SECTION O RYAN ROAD DOWNSTI-IEA~ FACE------, 

tlRlDGE SECT JON o<..__ RH,N ROAD UPSTREAM FA Cf----

BRIDGE SECTION O RELOCATED GROUND POINTS ONLV 

VALLEY SECTION N QELOCATEO IN~E'<T AOJUSTEO 
SECTION ADDED DUE TO LARGE VELOCITY CHANGE 
ROAD EMBANKMENT HAS BEEN REMOVED F>-<OM RELOCATEU ~1:CTT""' 
RIGHT ENCROACHMENT DUE TO CONTRACTION OF FLO~ 
LEFT ENCROACYMEIIIT DUE TO CONTRACTION OF FLOw 

VALLEY SECTION N RELOC~TFD INVEPT ADJUSTED 
SECTION ADDED DUE TO LARGE VELOCITY C~ANSf 
~OAD EMBANKMENT HA~ BEEN REMOVED FROM RELDCATEO ~~CTT•'• 
RIGHT ENCMOICHMENT DUF TO CONTRACTION OF FLOw 
LEFT ENCROACHMENT DUE TO CONTRACTION OF FLOw 



p 29.A24 

30.03n 

~ 30.252 

30.492 

30.731 

30.837 

s 30.943 

31,0~3 

31,159 

• 31.195 

31.206 

31.218 

31.226 

• 

VALLEY SECTION P 

VALLEY SECTION INTERPOLATED DUE TO LA~Gf VELOCITY CY~•~c 

VALLEY SECTION O 

VALLEY SECTION INTERPOLATED DUE TO LARGE VELOCITY CYAN~c 

VALLEY SECTION R 
~ 

u~rrv~EnRnBANKS SKEWED FOR PERPENDICULARITY TO MASS OF FLOW 
RIGHT ENCROACHMENT DUE TO EXPANSION OF FLOW 

VALLEY SECTION INTERPOLATED DUE TO LARGE VELOCITY CYANGF 
RIGHT ENCROACHMENT DUE TO EXPANSION OF FLO~ 

VALLEY SECTIONS 
RIGHT ENCROACHMENT DUE TO FLOW EXPANSION 

VALLEY SECTION MANUFACTURED INVERT ADJUSTED 
BLEND LEFT SIDE OF SECTION T AND RIGHT SIOE OF SECT(ON S 
LEFT ENCROACHMENT DUE TO HIGH GROUND 
RIGHT ENCROACHMENT DUE TO EXPANSION OF FLOW 

VALLEY SECTION MANUFACTURED INVERT ADJUSTED 
BLEND LEFT SIDE OF SECTION T AND RIGHT SIDE OF S~CT(ON ~ 

RIGHT ENCROACHMENT DUE TO EXPANSION OF FLOW 
LEFT ENCROACHMENT DUE TO HIGH GROUND 

VALLEY SECTION MANUFACTURED INVERT ADJUSTFO 
BLEND LEFT SIDE OF SECTION T AND ~IGHT SIDE OF s•cTION' 
RIGHT ENCROACHMENT DUE To EXPANSION OF FLO~ 
LEFT ENCROACHMENT DUE TO HIGH GROUND 

VALLEY SECTION MANUFACTURED INVERT ADJUSTED 
BLEND LEFT SIDE OF SECTION T AND ~IGHT SIDE OF SECTTO'•, 
RIGHT ENCROACHMENT DUE TO EXPANSION OF FLOW 
LEFT ENC~OACHMENT DUE TO HIGH GROUND 

VALLEY SECTION MANUFACTURED INVEPT ADJUSTED 
BLEND LEFT SIDE OF SECTION T AND MIGHT SIDE OF s•cTro•• ~ 

RIGHT ENCROACHMENT DUE TO EXPANSION OF FLO~ 
LEFT ENCROACHMENT DUE TO HIGH GPOUNO 

VALLEY SECTION MANUFACTURED INVERT AD.JUSTED 
BLEND LEFT SIDE OF SECTION T AND RIGHT SIDE OF SECTION~ 
RIGHT ENCROACHMENT DUE TO EXPANSION OF FLO~ 
LF-FT ENCROACHMENT OUE TO HIGH GROUND 



• T 31.235 

31.239 

3l.2f>D 

31 , 2 ':l4 

31,308 

31,312 

31,42A 

31,557 

. . 

• 

• 

VALLEY SECTION T 
LEFT ENCROACHMENT OUE TO HIGH GPOUND 

VALLEY SECTION T QELOCATED INVEQT ADJUSTED 
LEFT ENCROACHMENT DUE TO HIGH GROUND 

VALLEY SECTION INTERPOLATED DUE TO LA><GE VELOCITY CHM 1(;f: 
RIGHT ENCROACHMENT OUE TO HIGH GROUND 
LEFT ENCROACHMENT OUE TO HIGH GROUND 

VALLEY SECTION INTERPOLATED DUE TO LARGE VELOCITY CHa~~F 
~!GHT ENCROACHMENT OUE TO HIGH GROUND 
LEFT ENCROACHMENT DUE TO HIGH GPOUND 

VALLEY SECTION INTERPOLATED DUE TO LARGE VELOCITY c-u,, 1/'.iF 
RIGHT ENCROACHM~NT DUE TO FLOW CONTINUITY 
LEFT ENCROACHMENT OUE TO HIGH GROUND 

VALLEY SECTION INTERPOLATED DUE TO LAQGE VELOCITY c.-ia~GF 
LEFT ENCROACHMENT DUE TO HIGH GROUND 

VALLEY SECTION INTERPOLATED DUE TO LARGE VELOCITY C-it•,r;"" 
LEFT ENCROACHMENT DUE TO HIGH GROUND 

VALLEY SECTION T 
LEFT ENCROACHMENT DUE TO HIGH GROUND 
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WATERCOURSE: C.LI ,-lTD;J RI V~"R CULVERT LOCATION: Aueu~tJ f2oA i) ( OL i) M - S-9 ) 
CULVERT DESCRIPTION: C D ,-._'i C l~ -::-r i ~ ~ ' - BY 8~H !DATE S/17/77 I 

J'I 1" 's U/c S'.LL..C. 
EL. ~2.f,Q 

'NI - l /\JD r l ...:. '·,. A. _ '~ '.\J , l..~S 5 M 'N :=:t..T•:: J 

L_ ~ WEIR DESCRIPTION: 0f\,J-!) Q.,.. r ... ', v'• A.,\/ ',,j i- -LL 
.' 

EL l,1;: 4 : :, . -,- ':i:; :k "-,4 .. 
.L EL '-: \::: 

A= CJG'l-.1 D = I~. I So= 0 G 00 

2.c o ·1 4-4 0 
I 

WP= Ke= 0 ':::, L= 
29.1 _ 4.o~'{~ -OS 14- Sta. '2, s.'2. SI Sta. ·. < , LL< ~ 41:\ - n = -·-.- _, n .. -

CALCULATIONS AND COMMENTS: 

- M f:,.,Ji,J IN G
1
:. fl - - Co'FO -

? 2 
" q 4- t2. ,~-= '' 0 

. _ ,o 0 ·,-, 4S 3 + ,O] !, -:; :s •J JV1 ~ / 0 ,s---x 31 0 = ,=no R0N l - ---
2. 2 i) . ' 1 .. \1\,r,.1 

\ G ' - . "" l J,... '-
,, I 

S" I 4- - ::: . J 2.3 .!... • l 5 .:...1. r, ;: .0 -
1 ! c· ~ L: = I " ,j ·, -- 17 - '. '-' . ' 
C::; ::,J "' ::: .:i+ 

- X\<,o?, -
2- I 21 

;,(K_c,Q, = 
~. r, '-, .. ~, ... / 

~ -l-11. ~ d;;c> I . , - I 'v,, .,_ ) 
\ ._...,, 

X '< o·~ \ ~ " 
,... 

• (- • Q C '. 'f ! ,0 s 14- T =- -
'775.,, 

. 
X : o" = I 



~Johnson & /4nderson, Inc. 
Consu ltmf Engineers 

P O Box 1166 2300 Dixie Highway Pontiac, M1ch1gan 48056 
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\( 1 31A.OO 51 •• 'it.no 51.00 1.000 

~T ____ 21.g~o ___ o .oo __ 0 • 9_0 _____ _18. DD --- 635.20 ------ -- _o • on ___ 11 8. o o 

------ ·- ·-----· ---· ---~------- - -----
AT :,18.00 f,29.50 o.oo 297,00 629.00 o.oo 298.00 633,10 
BT f,33.00 F,;:>] ,40 ,,e.oo 633.no 625.5n 31'.2,75 633.00 625,50 
BT i;;,s.5n ----41;,.no f','l:'i.00 625.50 412.00 6'13.00 6?0,50 426.00 
'3 T 427,00 6?9,60 o.oo son.no 628.90 0,00 E,00,00 E,28.20 
BT 627.5(1 o.oo A00.00 6-?J ._no o.no 900.00 627.10 o.oo 

- - ---- - -- --BT o.oo 1100.00 1'.:>B.70 o.oo 

----- - -- - -

GR f3B.9n 0.00 6'15.20 lll.00 631.00 ,~o.oo 629.7(1 118.00 
-GR 62h.20 ?97 0 00 ---"i:.:>6: io ?98.00 621 0 40 --3-18,00 617 .10 --- -318,00 

GR 613.90 33il.OO f,]3.20 348.00 612.40 3'il3,0U 613.on 362.75 
GR 625.50 367.25 l'.13.70 3f>7.25 612.70 378,00 613.60 388 0 00 ----- - 40-3 .-60 --,=,1f1

0
70 ---412 :au 62 •-.so --1+12.ou 620.40 426.00 GR l',lb.10 

GR 620.10 500.00 l'.19.40 600,00 619.50 640.00 625.20 648,00 
GR f.26.80 A00.00 l'.;:>5.80 900,00 6;!6.60 1000.00 628.70 1100.00 
*******************LISTING OF TOP AND BOTTOM SECT rof,;S - OF oRIFicE**~**************** 

318,00 621.40 310.00 6;,5,50 362.75 6;:>5.50 367-25 ~25~~ff 412.00 625.50 
412.00 620.50 

---------- -----

3is~on 621.40 318.0o 611.10 331.00 615.eo 33/l.On f,13.90 
358.00 61?.40 3M2.75 613 0 00 362 0 75 6?5 0 50 367.25 1',25 0 50 
378.00 61?.70 388 0 00 613.60 _393 0 00 617 0 60 403.00 hl6 0 lO 

--4-12.00 620.50 ---- -- --- - - -

3'+8.00 
367.25 
412.00 

************** LISTING OF COORDINATES OF ORIFICE********************* 

310.on 621.40 
412.00 620.50 

- 378.00 612. 70. 
358.00 612.'+0 

_ 318 ._00 _ 62_~_40 

318.00 6;:><;.50 
412.00 61.0.70 
3f,-7~25--613 .-7 0--
348.00 61 'l.20 

--------- - ------ -- - -----
362.75 
403.00 
367.25 
338.00 

6?5.50 367.25 h25.50 
616.10 393.00 617.60 
E,;>5-.-5 •- --3-f.-2 .---,5-f.25 .-50 
b13,90 331,00 615.~0 

----- -----------

412.00 
388.00 

-36i:15 
318,00 

613.20 
613.70 

__ G_1_8_. ~o _ 

625.50 
613.60 
613.00 
bl7.10 

o.oo 
367.25 
633.10 

o.oo 
1000.00 --

-- - - - - . 

627,60 
- -- -615 • 80 

625.50 
617.60 

--62 0. 4-0 
625.90 

• 
n.oo 

318.00 
633,no 

n.oo 
700.oO 
E,27. 10 

21A.00 
331,00 
362,75 
393.00 
427,oG 
700,0U 
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OkIFICE AREA 964.1 WFTTED PERIMETER 220.8 29.l/R**l.333 4.0889 

- --- -- -- --------

----------------------- ---- ------ -- - ---- ------ - - --------- -------

------ -------------
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• • 
JOB NO. I ~,70 I O? i 7(, I 

WATERCOURSE: CL1 NTo 1'! R 1v~·;;: CULVERT LOCATION: PE.tJ,-J C'"NTRAL RAILROA') 

CULVERT DESCRIPTION: .... / --:: '(' I , - BY B'~/.-1 !DATE s/n/77 I 
,- : ~ ---- EL. .;,34-,1 

I WEIR DESCRIPTION: ,· - ..: 12 ;~ - ..,... • ' - !. \. ;, \' - "'.:" 

_/ __ , ___ ~"" •ClnD 

I 

A- _____ o'--'l~'.-'---', '--- ,--.u,\,'.) 

WP= c._i-,~.4 
29 I _ 

R413- '..::; .28'1-c.. 

EL.',:-; 2. 

D =-~I l_. :.,_, __ 

n = .0S20 Sta, 2~ S"l2. 

' CALCULATIONS AND COMMENTS. 

- ~;; f::.. N h I h G '._, (' - ~ - CJ;.: l) -

.,_ l "!. 

r = ( :; _'j__" _'' 2._9_ ~- : o 3 _c; _·, i-::. 0 q. .,_ , o 7 ~ I 14- ) /. ·. : " :- ;_ /~ :. I G 

2~""3..4- (,:.:: /1\,'i/'~'_ •;,:,!'J 

n = ,os20 

' \ .-~ ' \ -. ...,) . 
r • .. - , , 

- -, . : •;..._ 

----
-.·~ !3, 
~ 

~ 

~ 1<: ~ =- 1 ~ o -1 ..:... ,; ."2::- ;_ .0s20 ... 1.1..\ 

EL', C:::? 
c- .... - CJ - ~' -,u---...c..::. __ _ 

L = I+ '-' ----'----
Sta. 25 S-1 U 



NJohnson & Anderson, Inc. 
Consulting Engineers 

HYDRA.C STRUCTURAL DATA • P 0. Box 1166 2300 Dixie Highway Pontiac, M1ch1gan 48056 Code No. J !, - 7C 

Job Name: 5f-lauY kW,1/$1;///' F,I/5'; 
- By: P, S/'lv NCI< 

Date: I Feature: Cd,</M/L ,11,,..,.,,,,, ,,y ,I',,~ A'.,.,.,..,,,, Water Course: C-,t_; A.IT,:, /',I /2,v,r,,_ 21 .J,wvA,< Y / 5 77 ,e,,..,(f/1 

Remarks: . A, 8tt"7i7f'/r ! G/eAt/,rt w/ S)./ACr 

B, PHr1r~: C/.1-- /] /J/1.✓,,/, l',-u /'IL/'- C/t/1-/S' Ul',1 p;r, ,v;,,-,- C/!,A·/7 IN /(),v,<,-. CM-I" '-ll/r 

Cl-,t-14 if1.p/( ,.,.,, t.r,- C,'j,-f{. v,,/4 Na lr- C,o/,-/f' l<-,r· C,Pr-~ ,V.eµ,,,N /rr..e:::.e-,.,,,..._ 

Width of Piers: ",, Pier Shape: 
f;,1;,76,? 

No. of Piers : I Area: 

Water Elevation: {,/8,/ Length: /If/ Width of Deck: If/ Skew: q,,1 

FIELD SKETCH 

Profile View ~ 

J T#I' /'.<IL 

I 
--- - -- -

~' 
- -

, 

I ~ 
~ - ---- --

,/ 
: -- - . 

\ ' f;f' ,,~, -

I (, 
"'-- -1 t,,J '-

~-~ 
I 

~ ' I 
' ' ' I ' ' ' I 'I l 

' ' ' ' l I 
l 

' - - - - - - ' ' ,I 1 - - '- - ~ -- - - - -- -I l 
. ,. - - - ~ 

' l ' l 

- - -- --- ·- --- .-I'! 
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Xl 

9T 

'lT 
"lT 
'3T 
8T 
AT 

2~.512, 31 --• 
19.0Q n.oo 

300.00 r,37.40 
634040 o.oo 
1',26.10 954.00 
960.00 (,34.10 
634. 6o _____ Q.. no 

- --- -~---

r,R 644.00 o.oo 
GR (,34.l_O __ _'l't.1.00 
GR 633 060 BOO.OD 
GR (,16.00 936.00 
GR 615 • 90 ____ 97_6. 0 0 
GR 6lll.1Q 1019 000 
~R 639.sn 1300.00 

900.00 1014.00 14.00 14.00 14.00 1.000 

·-·-• 
f',44.00 o.oo _ --- _1_0 0 • 0 0 _ 6_~1. 7_0 o.oo 2 o_o _._ o_ o 

--- ~ ---- ---
o.oo 400.00 635.50 o.oo 600.00 634.20 

800.QQ 634.10 0.00 900.00 634o20 _____ 626ol.~-- .. 
,, 3 4.20 (,?(,.10 954.co 634.20 626.1 • 96 • .uo 
r,?6.20 1014.00 634.10 6?6.20 1014.00 634.lO 

•--
6~9_.10 

o.oo 
900 .!_o_o __ _ 
634010 
617.70 

_ o.o_o __ 

100.00 
634020. 
626.20 

1185.00 
l?OO.QO ___ E,35.70 ··---- o.oo ___ 1300.00 __ 639.50 o •• _D::_O,c_ ____________ _ 

•-------·- -·-·---

(,41.10 100.00 640.10 200.00 637.40 300.00 635.50 4nn.oo 
6?7.B0 __ 480.Q0 ____ 6_3_9 030 ____ 515 000 ___ 633 0_80 __ 60_0.00 634.40 __ 700,00 __ _ 
"-31.50 900,00 620,70 900,00 620.70 927.00 618,50 928,00 
616.90 954.00 626,20 954.CO 626,20 960,00 615.90 960.QO 
615.60 986 000 615 020 995.0U 616 030 1005 000 617,70 1014 0 00 

- i?? :a• --l 032 • o·•---628, 4 O -- 1 l_-110, CJD ----€;-34, 6-•- --11 s·s:oo·---635 • 70 120 0. 0 0 -·-

-~~*..! "'****** *** ** ***.L_I_S T rr:_G OF TOP ANO_BOTTn_l"l_?ECTI o~:.s OF ORIFICE*** *********_*..;*_*c..*c..*.:....:.*..:.*--------------

900.00 
960.00 

626,10 ___ q_oo.oo 
62f;.20 1014,0Q 

6;>f; 0 l_Q_ __ 954 000 
6?"-.20 1014.UO 

900.00 631.5Q 900,00 6?0.70 927.00 
954.00 616,90 954.00 6?1',.?0 960.00 
986.00 61~.60 995.00 61~.20 1005.00 

!*.!.."_*~*******_. __ L_TSTlr,G CV __ COO_liU!kJ_f,TES OF 

__ 9_00._0Q__§21", 0 l..Q. __ ':)00, OQ __ 6:>"-,_l_Q __ 954.fl0 
9bO.OO 62(,.20 1014.00 6?"-.20 1014.00 
986.00 6]5.60 976.00 61~.90 960.00 
9 5 ':I_ •. o -~-~ " • 9 o 9 3 B • o Q. _ _g, ). "'-. o n 9 2 11 • n o .. _ 
900.00 626.10 

_626.1 Q..... _954. oo J,?_6. !.D. _92._Q, Q_O __ .§.26. 20, ____________ . 
617.70 

_93_8.0_.9 
976.00 

620.10 92e,oo r,18,50 
6?6.20 960.00 (,15.90 
616.30 1014,00 r,17.70 
ORIFICE********************* 

. ' 

616. 00 ____ _ 
615.90 

6~6. 10 __ _9_5" ._on __ r,26 ._!_o ___ 9§_o. oo 626 ._2,,0 ___________________ _ 
617.70 1005.00 "-16.30 995.00 615.20 
615.90 960,00 r,26.20 954.00 626.20 
618.50 927.00_ r.20.10 900.00 620.70 
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• • • 
JOB NAME: <;.HELB1/ TowNS/-JlP F).s JOB No. I S:l7o I or: I tb I 
WATERCOURSE: 

, 
111rJTiJN Rll!ER CULVERT LOCATION: RYfll\l RoAD 

CULVERT DESCRIPTION: BY 'isEH \DATE fo/2-z/77 
MAX V/::; ELLC.- EL. 05:;. S-

l.G4Hv JV11N El.TR}) 

L_ ~ WEIR DESCRIPTION: 
EL. (-:z42: . ..; 

EL l.42.5" 
I A= o= So= Q-ODo 
I 

I - , I ....... - Ke= 
-:, ..., 

Wt'= L= ._j I ' 
29.1 _ 

.0~2. Sta. ZCI. 33 o I I Sta. 21. · 37 R4/3- n = 

CALCULATIONS AND COMMENTS: ~ -

-"1A>.1tJ1r.Jr.'s f) - ,_ • ( ~- :: f O l S <. X 2.2. --l- '0 3 5\ 8 0] •~ { 

~ l IO '2. 

n =-.o3J8 

" 



l 
- -· ~Johnson & Anderson, Inc. 

Consulting Engineers 

P. 0 Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: -
' _, ~ I L \ . ..,f' '\ I ' . ,, '1 ·1 ' . 

, ' 

Date: I I Feature: 

Remarks: 
" ,. . 

\ ... '' ''-\\ ,,r 

y I,' > "\. l ! ' 'l • \ f (.J - I 1 ~ I, • • <', 

t:f! l'CI rlq4,,;,/,,""A0.;1i:,. ,r...,e1 Ct'!''-'(! JI 
~ ',' ~ ·; r• t: r. IJ--:IZ.Pc.v~} ls-1"-~•A,1... c.r. /?. 2•.l 

Width of Piers: 

Water Elevation: 

' I ,/ 
. ' , 

I ~ '\ / 

' 
' -

Pier Shape: 

Length: 

Profile View 

<- / 
/ , 

p.1~ • • ,, 

HYDR-IC STRUCTURAL DATA • 

Y, •. ,, I 1 .... ~,•· .,,, r 1 • 

No. of Piers: 

Width of Deck: 

FIELD SKETCH 

I 
I 

'I-••=· . 
I 

I 
i 

' 
., 

I 

I . 

' 
' 

' 

' ' 
' 

I 

I 
' 

I 
I 

Code No. Cle - 86 
By: ?. 
Water Course:cL ~ lt-JTe., 

..,plf7/:.'M~ 

&P/t"'it,Y~ fl..tt.1 

No,,.v,. Area: 

Skew: 

Plan View 

J ~ ,.~• \J 

I 
( 

1 
' 

-:':,l I 

/( TA,v 

. 
? 

9c,o 

I 
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, I ., 

' 
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/?<'-'I ti 
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II II II l\111 l ~ 111 II 1111 
, . OOBREAKOO . 

1) cou NTY: ....J....J-{b..µ..;.=:.;:.C,tg_[Jyy]~b'---, -~ 

2) STUDY NAME: ~ L.uf 

(! (I_- .I () 
3) WATER CO U RS E: ~ /7tn f'( ! U J..,J(' 

1--v\~ ~~ 

j / 
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• ••••~0•0••00000••••00000000•0~000~000~0***§~ 

HEC2 VERSION UPOATEO JAN 1976 
ERROR CORRECTIO~S Ol,02,03104105,06107,08109 

-:- - MODifICATIO~s--·52,~.s-4-,ss151:,·,57,·5s--- ---- ----- ---- ------ --- - -- -- - - --- ---- ---- ~---- - - --- ---- - ----- ------------- -- -------- ·----·- ---•·-· -~-- --- . ------~. 
•:: 

II ~T 
i! I, c· 

I
'.; l 
: . T2 

· i)I •r3-

•J •-• .. . - , - Jl_ 

~-
IP,i 

J2 
e:; 

I_. 
,, 

• ,)3 

uu NC 
QT 

• - Nl-1 
NH 

• Xl 
GR 
GR .I GR 
GR 
G>i •. , GR 

wit 
NH 
Ntf .- ET 

·~ ··-~c:::::::1X l • GR 
GR 
GP 

• GR 
GR 
GR ··~- NH 

tl~ 
NH 
CT-··~ l\ l 

-NH .: NH 
ET 

SHELBY TOWNSHIP-JOB NO. 5670•08 
10 YEAR FLOOD= 4630 CFS 

- -- Ct.lNTON R!Vt'R MAlt-i BFIANCH 

ICHECI< INO NINV IOIR 

-1. 2. o. o. 

STRT "4ETRIC HVINS 

PRO,JECT MANAGER WILLIAM C. ROSSOW 

• SEL 

J J ,,,. r 
'-'-.• , .. M· - - . 
:,._ 

FO 

0.000000 o.oo o.o o. 0.000 • 
NPPOF · ·· --n,-cor ·· . PfU'll!l '' Kse:cv· )($(CH FN ··- ---,u.i.:oe IBW . fl'RACE 

0.000 1.000 

1.000 
0.000 

-4.000 
5.000 

1210.000 

0.000 

10.000 
0.000 

4630.000 
.090 

0.000 

-1.000 0.000 0.000 0.000 

25.191 
641.500 

-- 632 .-zoo 
615.000 
616 0 000 
613.700 
630.800 

11.000 1~.000 
0.000 .500 

7140·.ooo - -ao6o.ooo 
651.000 .070 

0.000 0.000 

20.000 100.000 
0.000 638.000 

-soo.ooo -- - 6n.7oo· 
120.000 615.900 
743.500 615.400 

-10s.ooo 632.20-0 
1100.000 b30 • 400 

.040 300.000 

78S.OOO 
100.000 

- 600.000· 
730.000 
758.000 
785.000 

1200.000 
s.000 

1100.000 
0.000 

0.000 - 0.000·---- --
.060 

0.000· 
0.100 6.100 0.100 

25.202 '27.00V 
638.900 0.000 
626.200 300.000 
615.300 357.000 
615.400 39B.OOO 
619.500 640.000 
626.600------.000.ooo· 

5.ooo .040 
1100.000 0.000 

0.000- 6.100 

25.214 0.000 
s. ooo· -- • 040 ___ -

1100.000 0.000 
0.000 6.100 

-···----------- -- --- --

25.233 0.000 
s.ooo .040 

1100.000-- --- o-~-ooo 
0.000 6.100 

300.000 
631.000 
618.500 
614.200 
618.200 
625.200 
628.700 
300.000 

0.000 

--- 416.000 
40.000 

33?. 000 
368.000 
1+00.000 
648.000 

1100.000 
.060 

0.000 
·a.100·--a~ roo•----- -

0.000 0.000 
:;oo. ooo ;060 

0.000 0.000 
a.100 a.100 

0.000 0.000 
318.000 .060 
- o-. ooo- ·-0.000 

8.100 a.100 

14.000 
1.000 

11roo.ooo 
660.300 

0.000 

63.000 
635.~00 
632.400 
616.300 
615.100 
·531.000 -
629.000 
333.000 

0.000 
B.100 

60.000 
&30.100 
616."'-00 
613 • -80D 
620.500 
625.900 

0.000 
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-~- GR 670.400 1138.700 671.200 1152.800 671.800 1166.900 
·· GR 673.900 1209.200 674.200 1223.300 674.300 1237.400 
. - - GR ---aT4;ooo-- -1219;600--·-- 6--Yi.;,uo· -·-1293·;,oo· - - 674"~ 700 · 1307.00-0 · 

.:- GR 680.500 1350.100 682.700 1364.200 685.100 1378.300 
,- NH 4.000 • 075 750.000 0095 BSZ.500 .035 

- "661~900··-
660.900 
660.400 
66D .9uu-
66s. 20 o 
671.800 
669;-zoo --
672.600 
674.400 
675.900· ·-
687. 700 
926.400 

• Xl 31.284 90.000 ........... 852.500 
ft l'IRI\ 

926.400 
,--2.,.. ann 

127.400 
n nnn 

127.400 
QQ7 .... 00 

127.400 
0.000 

0.000 
0.000 
.oao 

O. 000 - -
0.000 
.oeo 

0.000 
0.000 
-.o.a o. -

0.000 
-- · o ;o·o·o 

.040 

.230 
0.000 

2040.000 

.oao 
0.000 

2040.000 

.OBO 
0.000 

201to.ooo 

0.000 
- ·- 0~000 

0.000 

o.o'oo 
0.000 
0.000 

0.000 
0.000 
o .. oooc---

.040 0.000 
0.000 --- ---0.000 . ---

1459.000 0.000 

o~ooo - 0.000·- -- --o-;.ooo·------- ··-
0.000 0.000 0.000 

168.000 672.600 268.000 
- 611".ooo· •-66/i~-200·-- - · 62~;--ooo -

832.000 675.500 841.000 -r ·o) 
968.000 663.100 972.000 ( 1 
999.00-0· - ---61,0-;i',Oo -----i-o-0 1i.o-oo· ·--- -• "-" ~ 

1041.000 671.100 1068.000 
1368.000 690.800 1459.000 

--·.04'0-- --1459.000 -· 0.000 

0.000 
0.000 

.040 

0.000 . - 0.000 0.000 
0.000 0.000 0.000 

94 0 100 684.aoo 12s.soo 
2s1.100 - 6TI.9oo 2a2·.,.0~0~--
4o8.ooo 668.100 439.400 
564.~00 665.000 596.300 
721.900 667.zoo··---·153.300 
878.800 666.400 910.200 
920.000 662.800 922.400 
932.-ZOO. - ·--551;00·0-·---934"~ 700---
944.500 660.900 946.900 
956.700 660.220 959.200 

-959. ooo 661. 500"·------g7r;i.1r0-· ---·- --- -
981.200 667.000 983.700 

1040.000 671.900 1054.100 
1r10.s-oo -----669.--aoo 1r2;r-;6uo----- -
1181.000 673.300 1195.100 
1251.500 674.500 1265.500 
1321 ~-goo · -··-6Ta;300·---1"J3e.-;oo-1r - - --··- - -
1392.400 690.300 1406.500 

.040 1354.100 0.000 

0.000 
0.000 

------- --- ---- -------- ·------ ---

0.000 
0.000 

0.000 
0.000 

!. 
- " I .,. 

-. ·1 

:-.• 
,_ . 

• 

• 
•• R:· ·- I ,_. 

' I 

• 
• 
•• 
• 
• 
-• 
-• Q'· .,. 
·-·• 
• 



. _.....,.~.288 W.Jdb tJi.@88 a;rn.t&d ti!.188 1 11.4.§86 
• GR 67"7.100 146.900 674.900 176,.300 673.500 205.700 672.300 23!5.100 671.800 264.500 

10 GR 671.400 293.900 671.100 323,.300 670 0 200 352.TOO 669.300 382 0 100 668.500 411.500 
~~ GR 669.800 440.900 669.100 470 0 300 669.300 499 0 700 669.500 529 0 100 665.700 558 0 500 

• 
• GR 66!5.900 587.900 666.700 617.300 667.400 646.700 668.000 6716.lOO 667.800 70•5.500 

GR 674.800 734.900 669.500 764.300 670.200 793.700 670.700 823.100 667.400 852.500 
\ . 

.-: --·sR· &6!5 ;-goo- -- -a51t.-9"Do -----604'. eoo · ----l!'!H~;-4<ro · · · - "c,64~-4(fo ••- · · --059 ~·ao o · · - 664·.-ocro·-- - · -- s6;2-. 3o o ·- ----6·6·3.-·s·o·o- - --at,4. aoo· · ·, 
.-:- GR 663.100 867.200 662.800 869.700 662,400 872.200 662.100 87•4.600 661 0 800 81'7.100 • 

~· GR 661.600 879.500 661.300 882.000 661.100 884 • 500 661.000 886.900 661 • 000 889.400 
.:-,-·-GR - ---·550 ;9·00-- - -•s9r~-.,o-o---- · 600 ~ socr·- - ·• 1394;;:ro o -- 61,-o·~roo· ---- ·· 8'96 .- aoo --- -- · 660 .- &oo - ·a9·,!f;Jo o --- -- ·660-;·3s·o ·-- · 9c1r.-100 · -------------· · ··· 

.;:- GR 660.500 904.200 660.600 906,.600 660.700 909.100 661.200 911.600 661.800 91.4.000 
.. GR 662.400 916.500 663.100 919.000 663.900 921.400 665.600 923.900 667.400 926.400 

.-::-··oR"- 6619.300 ---g~o-.600 m~21n1 .. 954;,900 671.500 969.10·0 671.900 983.400 6n;·o·o·o ··-- ·9~11.-600 .l. GR 671.400 1011.900 670.,800 1026 .. 200 670.200 1040.400 669.500 1054.700 670.000 1068.900 
1·· GR 670.600 1083.200 671.300 1097.400 671.900 1111.700 672.600 1126.000 673 0 300 1140.200 

1 i.,l GR 673.900 ll54~so·o ·· ·· 6T4;,zbo -- · :fl681,7<ib--- 674~3-oo · 11831.000 · 674.400 · 1197.300 674;1+00 - ---12r1._.soo· ------
• GR 674.500 1225.BOO 674.,600 1240,.000 674.600 1254,.300 675. 700 1266.',0Q 677.900 12!!2.800 

.. GR 680.000 1297.100 682.,000 1311,.300 684.300 13251.600 687.100 1339.800 689.900 13S4 • 100 . , NH 4,000 .07l 685,;lOO . ,.093 794~700 .o3S 869 0 000. ~042. 1301:.i;oo. o •-ooo 

1 

. •::,, .X.l 
, · 1,:r1"· 'j('j· 
._;I GR 

i GR 
GR 

•• : GR 
, t\t• GR 

· GR .·.,. ·-

• 

31,308 90.000 794.700 869,.000 
·o~ooo ·· ··11;o'o'o·""'-- "·"o;,o'oo ············ '6tts .• too 

689.800 0.000 686.200 27,.400 
676.100 137.ooo 674.500 164.400 
6710 300 2T4.0ll0 .. - 671'.,100- ---301

0
400 

669.200 411.000 669.,500 438.400 
666.600 548.100 667.,300 575.500 

· 674.900 · 685'. 100 61o;i21ro·-- -·-112.500·-- -
666.800 797.200 665.700 799.700 
663.600 809.600 663.200 812.000 

·--661.,00 -- -- sz-z;o·oo--- ·6o1,;300 ·------e24.400· 
661.000 834.400 660.900 836.800 
660.700 846 0 700 660 0 800 849 0 200 

127.400 
0,000 

684.100 
673.200 
670 ~30·0 .. 
669.700 
667.900 

·611.000 
665.200 
662.700 

.66l 0TOO 
660.800 
660.900 

121.400 121.400 --~o.ooo 0.000 0.000 
1000,~ooo · ·o;ooo o:cnro··· o~()oo · o~ooo 

54.800 683.700 82.200 683.400 109.600 
191.800 672.100 219.200 671.600 246.600 
3?.Sl

0
800. 669.500 356--;200·--- --668~901) ---j)f:f;6iiO. --- - .. -

465.800 669.800 493.200 666.400 520.600 
602.900 668.500 630,300 668.400 657.700 
13~1.900 · ·t.11.400 · 161.300.. 660.400· 1,~t;;too 
802.100 664.700 804.600 664.100 807.100 
814.500 662.300 817.000 661.900 819.500 
a2E,.9oo· -- - 661.100 - · - a29;1t-oo ---- · -66'1 ;croo ---- - ·s:11 ~-90-0 - - -- · · -------- -• 
839.300 660.700 841.800 660.480 844.300 
851.700 661.400 854.200 662.100 856.700 

GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

·-662 .-100--- - · 85'9 .1 uo--- - --06-:r;;-so·u------·a61 ;600 --- - 664 • -300 --- a·6~f.1110•-- ·066.-000 - ---866.600---- ·-6-67;700 -- ---i:!i59·.·oo·o-·-- · --- - ··· 

•• 
GR 

• GR . ~·~ ~= 
··; NC , ,, NH 

,_ 
I . : 
• 

Xl 
X3 
GR 
GR 
GR 

~· ~: 
_.~i ~~ --

ei~: GR 
. GR 

·: (;If 

eiz, GR 
-- GR 

1
0· GR 

.;- GR 
l- GR 

~:· !:· 
1AM GR 
~f1' NH -

669. 500 883.500 671.300 897.900 
671.500 955.600 670.900 970.000 

"670 0 800 1027 0 700 671,;400 .. --1042.100 
673.900 1099.800 674,.200 1114.200 
674.400 1171.900 674,.500 1186.300 
'679.400' .. 1244~0·0·0 '681.300 -·-- ·1258 • -400 

0.000 0.000 0.000 .100 
4.000 .010 660.700 .090 

671.600 
670.300 

· 612.000· 
674.300 
674.500 
683,.500 

.300 
751.900 

912.300 671.900 926.700 672.000 941.100 
984.400 669.800 998.800 670.200 1013.200 

·1ose,.s110 672 0 600 1010.-,00·- --6TI:-300·---ro1i:rs~~-o·o 
1128.600 674.300 1143.000 674.300 1157.400 
1200.100 675.500 1215.100 677.500 1229.500 
1212.;aoo · 686.500 12a:1.200 61f9-;-.oo _____ l3'Dl.6oo· ---· 

0.000 0.000 0.000 0.000 0.000 
• 035 811.800 .043 1249.300 0.000 

31.332 90.000 737.000 811.800 127.400 127.400 127 0 400 0.000 0 0 000 0.000 
0.000 0.000 0,,000 635.300 0,.000 0.000 0.000 0.000 0.000 0.000 

6a9,5oo 0,000 686,.100 25.400 6831.900 so.800 683.300 1·6.200 682.acrn-- -- ·101~&-oo· 
676.500 127.000 674.30() 152.400 673.000 177.800 672.000 203.300 671.600 228.700 
671.400 254.100 671.200 279.500 670.600 304.900 669.900 330.300 669.300 355.700 
66,9,600 381.200 669.900 406.600 670,.100 43,~.ooo e,10.30·0· -----,.s,T..irou 667~100 4a2.soo 
667.300 508.200 667.900 533.600 66a.5oo 559.100 669.ooo 584.soo 669.ooo 609.900 
675.100 635.300 671.000 660.700 671.800 686.100 672.300 711.500 669.400 737.000 

-- 66,7. 9llO 739~ 4110 - ----660 ;Too---- -74 r ;;900 · -----·o6E,;To o ·-·--· ,41r.; 40 o ·665 .;soo -- -- ,ii,6~9'0 o ------ --6'64 .;Iroo --·,49;i.o o--- -- ------ -
664.200 751.900 663.700 754.400 663.100 756.900 662.600 759.400 662.200 761.900 
661.900 764.400 661.500 766.900 661.200 769.400 661.200 771.900 661.200 774.300 
66,1. zo·o- 776. 800 ---661~c01T- ---779·,;300· - ·-651:~100 -- -TEr.L~·aou- - · · 661.; 0·00 -- 7El4. 300 -- ·551,.;rro--------1a6·;a1ro·------- ... 
661.000 789.300 661.000 791.800 661.200 794.300 661.700 796.800 662.400 799.300 
663.100 801.BOO 663.900 804.300 664.800 806.800 666.400 809.300 668.100 811.800 
6E,9 .a11 o· -· -a21>-~:Jo o-·- 67r~ 400 --------940. 1100 --·- · 6TI .• 10 o· --- as!,. sou------ ·67z~·o·o·o -- --- 81'0.; 10-0 · -•-· 512. 200-·---aeq.";TITT)- ----------- - · ·-
671. 7 o o 899,200 671.200 913.800 670.600 928.400 670.100 943.000 670.500 957.600 
671.000 972.200 671.500 986.700 672.100 1001.300 672.700 1015.900 673.300 1030.500 
61"3.900· -·rtri.5.101r-----614~-Zo1J·--··ros9.7oo·-- 67~• .300 · 101,~.;200 · 51.r..J00 · · ToE1a.;1roo----674.;Jou-·--r103-;;1+0·0·- - ---- ----- - · --· 
674.300 1118.000 674.400 1132.600 674.400 1147.200 675.300 1161.700 677.100 1176.300 
678.900 1190.900 680.600 1205.500 682.800 1220.100 685.900 1234.700 689.000 1249.300 

4. o o o • o·6 o · ----453 .600 --- · --.llao - · ·-s2er;-vo rr-- ~ 0:35 -- se2·. &oo · · ·· ----;·046· - -1 tr39·;-51ro o-; 0·00-·-------- ------- · -

,. 
•I· Ill ' ! " . . --• 
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,, . . . . . . 
GR 688.200 0.000 685.200 17.400 682.800 34 0 800 
GR 675 0 400 67.200 673 0 000 104 0 600 672 0 000 122.100 • GR 671 0 300 174.400 671.400 i91 0 900 671 0 200 209.300 • GR 671 0 200 261 0 700 671.600 279.100 671 0 700 296.600 
GR 670.000 348.900 670 0 300 366.400 670 0 600 ja3.800 

,;---Gi:l ---61s-~soo----- -430:200-----61z.;ouo-----.,.!il~t.oo - - -- ,,r4;'iioo _____ -4r1-.roo 
.- GR 671.800 508.500 670.500 511.100 669.500 S13.600 

-- GR 666.400 521.300 665.400 523.800 664.500 526.400 Jf--GR ____ 66~.4-0il --534 ___ 0_0_0_ --66Y;-9-0i:i ________ !>36;6-00 ____ - 66f;-120 -- --531'i-;101f 
-~- GR 661.800 546.800 661.900 549.400 661.900 551.900 

--- GR 661.900 559.600 661.900 562.100 662.000 564.700 
GR 664.400 572.300 665,;400 . "574.~(IO 666.SOO 577.400· 

, e_: GG~ 667720.~oooo ~9773.890000 ~1111·~0000 6681~-~oooo ~1121.sooooo 6720s4.!oooo 
" oC u • o o? "•C u • • ., 

-GR .671.oOO ··1so·.100-· -672.000 765.300 -672.400 780.600 • GR 673.800 826.300 674.000 841.500 674.100 856.700 
GR 674.000 902.400 674.000 917.700 673.900 932.900 

' oR 676. 100 - 97e.6oo 617.aoo -99j~aoo- - - - 679. 700 ____ · ·1009.100 .( NH 4.000 .050 198 0 000 .070 222 0 000 0 035 

• 
681.400 
671.400 
671.000 
671.800 
670.900 

- 675.J(il)--
668.400 
663.500 
661~600 
661.900 
662.800 

. 668.0ifO 
672.300 
671.200 

--- -612.900 
674.100 
674.400 
683.500 
277.000 

,,,,,,_ ,.,," xt·· 
•. X3 

J1.ss1 tt~ooo · · 1~1:1.'0011 . 2'11. 000 ____ - 680 .-100·------ 680
0

100 690. l 00 . 

• 
' •: 

• -~•• 
• -~· 

GR 
G~ 
GR 
GR 
GR 
EJ 

0.000 0.000 0.000 
686.600 0.000 670.600 

· · 610-.soo - 1er.ooo - -- 67g;6oo 
661.800 232.000 662.900 
671.500 277.000 673.000 

· - 674;.;:ro_o_ -- 723.o-oo 685.ooo 
0.000 0.000 0.000 

- -~- -- - ·-- ------------ -···--

11':!9.000 
43.000 

189.000 
243.000 
360.000 
160.000 

0.000 

0.000 0.000 0.000 
670.100 60.ooo 673.900 

·- ·011:1;600-- i9s.oo_o _____ - 664.6ilil 
663.100 2~1.000 663.000 
672.500 460.000 674.000 

0.000-. 0.000 0.000 
0.000 0.000 0.000 

• • • 
52.300 680.100 69.700 

139.500 671.300 157.000 
226.800 670.900 244.200 
314.000 669.900 331.500 • 401.300 671.300 418.700 
-488.500 ·---673.300 ----- .506.000--------·----------· - - J:. 
516.200 667.400 518. 700 -• 
528.900 662.900 531.500 

- s41~7io- - --66f.-1o_o ___ s,.;200- ------- · - - - -- - - · 
554.500 661.900 557.ooo 
567.200 663.600 569.800 
seo.ooo 669.soo · · sa2~600 
643.SOO 672.500 658.700 
719.600 671.400 734.900 
79s.s,ro &7_3~300 -a11.-cftiO ----·---
012.000 674.000 887.200 
'.148.100 675.500 963.400 

1024.300 687.300 l0-39.-6<fo· - - - --
.oso 760.000 0.000 

0~000 
0.000 

110.000 
222.000 
258.000 
560.000 

0.000 
0.000 

0.000· 
0.000 

673.500 
. 664.200. 
666.400 
673.200 

0.00-0 -
0.000 

ti.ooo· 
0.000 

160.000 
223.000 . 
267.000 
&60.000 

--·-- --- 6.000 
0.000 

-., ~·-
• 

• . _IL \. 
-~~-. ~:' ' I-• 

• 
• 
• 
• 

~ . 
'"' )l,r;-•~ . 
•- . 
•:::: 

. . -- --- ---- ---- ----------· --- ----- ------

- -·· - -- ·- -- ---- --------- ---------------- --------
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• 
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• 
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. I e,1 
:I ____ _ 
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--••- ---·--- - ---------------··--- -·--- ... ---------·---------------- --- ------ ------ ------ - ------·-·-- - <---•------------..... ----------------- -----·-·----- --r, 

STRT 

0.000000 

XSECH 
' " ' " 

0.000 

METRIC 

o.oo 

FN 

0.000 

HVINS 

o~o 
A-LLDC 

0.000 

-• 
-- ---- - - ------- --- ------- ·-- --- -- ---- ·-· --U,,. 

' 

Q 

o. 

lSW 

0.000 

WSEL 

626. 870 .. 

CttNIH 

0.000 

FQ 

0.000 

ITHACE 

0.000 

------ ------------

-- -----·- ---

---- -------------- ------------ ---

--- - ------ ------- ---- ----------- ------
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• I I Iii, 

• CCHV= .500 CEHV= 
1490 NH CARD USED 

i .ooo 
• 

r. ·-·· ··• ....... ·- -. . . . -- . ----- - ... ------ - •·· - -·---- ------ -----· •---· .. ·---- •- ·-- -···------ ··- -••---·----- ---·- ··•····· ·---- ---------- ·----------------· - •····--;-, 

·:· 3265 DIVIDED FLOW I . 

I 
J; ,- :rcrvo --- ·· gf ~~1;-- ·· ~~~re•·- · -~=~:s· · · ··· ;~g~K- ·- -~~~- ·· - -:~0·0 •·-- · · -~tL 

rr------;L~~t-·--~i:c.--~f~H-----~ri:R .;~~XAL ~~~H ~~~NT ~iAR 

TWA 
F.:LMIN 
1'0PWtO 

ELEV -·----
LEFT/RIGHT 

SSTA 
ENDST 

l"i · 2s·.19 
8060. 

o.oo 
.002623 

'626 ~ e1 ·••- ·· .. o7o a · - ·626. er · · 62B ~ 03· o.oo o. Oif 632.-40 
o. 8060. o. o. 931. o. 

0.000 
l 

o. o. 
o. Do 
63. 

8.66 o.oo D.000 .037 0.000 613.00 

t 
*' ~:; f.m' 1'490-NH CA~D USED ---· 

-~~~-, - 3301 HV CHANGED MORE THAN HVINS 
. --- ~ ~ ---

63. t,3;-· . 0 0 o~uo 76.72 

•-~I 3470 ENCROACHMENT STATIONS= 
' ~, · 2s.20 · 14. 96 628. 12 
·:· 8060. o. 6575. 

.oo .01 5.16 

300.0 464.0 TYPE= l TARGET= 
o.oo -<f~oif-- 62a;49 .38 .01 .39 

1485. o. 1274. 392. 2. o. 
3.79 .o4o .037 .o4o .ooo 613.16 

164.000 

632.20 
651.00 
130.·os 

• 000631 ·- ... 60. .. 60~---. 60·~---- · 3 ·· o·•--•-· ·1-- o.·o-,r-···16~.oo· -

625.76 
620.06 

300.00 
4b4~ oo·· • 

1490 NH CARD U~ED •1· 
-· , 3470 ENCROACHMENT STATIONS= 300 0 0 

e:: 
~~.· 

• i'i 
L. 

i· I ,· 

25~21 . 15~ 06 - 628~-38 - - - O. 00 - -
8060. o. 5278. 2782. 

• 01 .01 4.10 3.06 
.• 000395 . 60~ - 60.. - 60. ---

1490 T•IH CARo·uc;EJ) 

3470 ENCROACHMENT STATIONS= 300.D 

VIILLEY SECTION A 

524.0 
- . o. 00 

o • 
.040 

- 2 

626.0 

TYPE= 
6?.B.60 

1286. 
.037 .. -· o -• 

TYPE= 

• 

l TARGET= 224.000 
.22 · - ····.·o::r-· .os 

910. 4. o. 
.040 .ooo 613.32 

l 

··1 o.oo ·224.00 

TARGET= 326.000 

72 

'6.25 ~ 92 
620.22 

300.00 
524.00 

------ -·-- -

----•---- - --·--· 

25.23 14. 'l7 628.57 ... 0 • 00 o.oo 
o. 

.040 
2 

628.68 .11 
1815. 

.03 
10. 

;os ·- 626. 21r·--- - --- --- -· ·-----
8060. o. 3869. 

.02 .01 3.03 
.000211 - 110. l 02;.-

1490 NH CARO.USED 

3470 ENCROACHMENT STATIONS= 
25.24 16.19 - . 628.sg·-·-
8060. o. 4761. 

.02 .01 3.79 

4191. 
2.31 
90. 

318.0 
0 • Oil . 

3299. 
l .52 

1276. 
ft~· 

• U.:I r 
.. 0 

ft A A • u ... u 
l .. 

A ft ft .uuu 
. o.oo 

1. 620.50 
613.60 300.00 
326.oo -- 626.oo· 

695.0 TYPE= l TARGET= 377.000 
o.oo .... 628.73 .TS -- .01 . • 04,· . . 62l~Z.O. ··--

o. 1254. 2175. 14. 1. 620.50 
.040 .037 .015 .ooo 612.40 318.00 

~-
• 

• 
• 
• 

···• -- -•i 

.' . 
• 
• 

"' ' --
• 
• 
• 
• 
• ·-•· 

• 
• 

• -000356 0 .. .. 0 - - -- ·1 0.-00 ··-377;00---- 695~ 00 -- - -- ·-- .. -· - --- ---------- .. ·--- . 
.:• 
J:· 

'• 

:· . ., ,.~ ------------- -·----- ----Ul· - SPECIAL BRIDGE •• 



• 
• 

r. --

'' .:-
' l'ijt ... 

~x 
I : 

o.oo 3.04 o.~10 94.00 

1490 NH CARD USED 
3280 CROSS SECTION 25.25 EXTENDED .46 FEET 

SECNO 
Q 

·11ME' 
SLOPE 

DEPTH CWSEL CRIWS WSELK EG HV 
OLOB QCH QROB ALOB ACH AROB - \i[iOB. - -: IICH ________ VRO_Ei_ --·· -XNL ________ -xNcH··-. XNR --
XLOBL X.LCH XLOBR I TRIAL I(>C I CONT 

HL 
VOL - ·-wn" 
CORAR 

i: •--= PRESSURE AND WIElR FLOW 
rr -~ I • 

EGPRS EGL WC H3 

I . 630.74. ~~8.73 · 1r.oa ··; 
QWEHt QPR 

366~i. 4396 • 

BAREA 

964. 

ELLC 

··- 625.So 

. .. . I i l:lli.: , '•1~· 3470 ENCROACHMENT STATIONS= 31'1.0 1100.0 7rVPE= 1 TARGET= 

.· BIHDGE SEcTlOl'rB·· ·AuaU~tN'ROAt> OPS'.fR£AM FACE .-
.-1:-:-
91 · 

25.25 
·ao6o. 

.03 
.000110 

16.76 
-o. 
.oo 
44. 

624.16 o.oo 
3450~-- · -- 4o~o. 
2.64 1.37 

44. 44. 

•- CCMV= 
·, 1 \lf - 149 0 NH 

.300 CEHV= 
CARO USED-

.700 

.I.· 
• 

1 •• 
• ~ ., 
• 

VALLEY SECTION C 

25.39 
8060. 

- -- ~07 
.000415 

18.67 
o. 

· ·-o.oo 
806. 

629.27 
7675. 
. 4-.54-. 

755. 

CCHV• .100 CEHV= .300 
14'90 NH CARO USED 

3470 fNCROACH~ENT STATIONS= 

VALLEY SE"CTTON 0 

o.oo 
385. 
1.62· 
636. 

900.0 

o.oo 
0~ 

.oso 
2 

o.oo 
o. 

----.uso 
2 

1040.0 

6,~9.23 
·13os. 

.038 
0 

6,~9. 59 
1654. 

.037. 
0 

TYPE= 

.06 
3369. 

.050 
3 

.32 
237. 

·;;oso 
1 

.49 
18. 

.ooo 
o.oo 

.18 
70. 

~000 
o.oo 

1 TARGET= 

o.oo 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 

Edi! 
612.40 

·--E{Mi:N··· ·- ssr,;.-·--------- · ----•---·--··-·-·-·---··------------•--· 
TOPWIO ENDST 

ELTRO 

621.oo 

782.000 

73 

o.oo 
2. 

612.40 
782.00 

74 

.18 
9. 

. -610.60 
184.30 

140.000 

75 

cu~ss 

:30.00 

~21.40 
620.50 

318.00 
1100.00 

633.40 
6~3.60 

572.45" 
756.75 

------ -- -· 

• 
--'-. 
•·• ,, ;·· .• 1 

- l --• 
l :. 

__., 
·:II 

, . 
• 

• 
• 
• 
• w . 

• . -- -- . - . - --- . - - -- - . . -··- - . . - - - - . . -. - . . 25.50 16.45 629.4-5 o.oo o.oo Oi''l' • 1:IU • 4:, 
• ,:! ' .u .. 1~::,i.:,u 

8060 ~ --o-; --7901;- rSCJ; o. 1457 .-· --- - - 57; - 9 l; rr. -- - 622.00 
.037 .oso .ooo 613.00 '1105.45 • 

-·------- ... 11 - -- .... ,, .. _. ._,_._ --

.10 o.oo 5.4-2 2.ao .oso .037 .oso 
.000659 600. 530. 460. 2 0 1 

-- -- ---~-- ---- ---- ---- ------- ---- - -~- - ------ ------

• 500 CEHV= 1.000 --~ CC!HV= 
••·-1490 1'1H CARD-USED----- - ---- ----- - --------·-- --- .. 

•= •:~ 
• 

3470 ENCROACHMENT STATIONS= 
-zs-.s1 ---14;3r-- 629;s1---·--
a0Go. o. ao6o • 

• 10 o.oo 6.05 
.001143 76. 76,~ 

900.0 1014.0 TYPE= 
O~lrD - -·-- -o.oo - 6~30

0
08 

o. o. 1332. 
o.oo .oso .039 
76.-·- -·-- -2- -- - - --o 

u.uu 
- -- --- - - -·--·· 

1 TARGET= 
-·- .57 ~-06 

o. 
• oso 

1 

93 • 
.ooo 

. 0 • 00 

1 ... 1'+ • :,:, 11uq.u.uu -- - -

114.000 ·• r2 ·-- i53I. so - -·•-- ---- --
11. 10,0000.00 

615.20 1900.00 
r14.oo··- r,01"+;00 · ··-- --- -------

, . 
:.• 

• 
• 



• SPE:cu,L BRIDGE 

w• SB XK llKOR 
• o.oo l.90 

.- 14~10 lill•r cJ:Ro··oi,t:o - -e.: PRl::SSURE FLOW 

r-,; '1 

' .,. 
,1 ' ., e:GPRS EGI.WC 

COFQ 
3.04 

H3 

ROLEN 
o.oo 

QWEIR 

BWC 
114.00 

QPR 

BWP 
o.oo 

BAREA 

8AREA 
948.60 

ss 
o.oo 

ELTRD 

E:LCHU 
615.20 

ELC:HD 
615 .. 20 

• u 

• " ' ' . ' 1'1 

•• 
_, _I :. 

_---- --"31 ;o4· --- -- r,:iir.01,----u-. mr· 
.,, e{' 

o •.. 8060. 9ii;g. 

ELLC 

626.21) . 634.10 

CLA,SS 

i.o.oo ~;, 
,.i 3470 ENCROACHM,~NT STATIONS= 900.0 101400 TYPE~ 1 TARGET= 

•• 2s.51 

BRIDGE'. SECTION E - CON-Fi'.Al(.. RAILROACI UP$fREAM l~ACE 

"'' ' ' ~---~----·--"·---•·eo60ll • ,. .--- . I·· I 

e', 001138 __ _ 
_'.:I ~• - -· -- -

16.el 631021 o.oo 
· · o;· so6tr; ,,., .. o~ 
o.oo 5.28 o.oo 

14. 14. 14. 

o.oo 
'ti'/ 

.090 
2 . ,-

. ij~: 

•:: 
1490 NH CA?D USED 

3470 ENCROACHMENT STATIONS= 841.0 13os.o 
25.57 1,e.. 68 631.87 0.00 o.oo 
8060. 2T81. -- 2746-. --- 2533. - . ·1475~ 

•·• .13 1.89 s.21 1.02 .090 
.,000982 175. 312. 175. 2 

6::11.64 
l.S26. , , 

.048 
0 

1rYPE= 
632.05 

• •--3 
, , ill• ' , 

• D!S,O 
l 

1.56 
94~ 

.ooo 
o.oo 

1 TARGET= 
.18 .28 

-- -s2e-; -- · 139,4. - - - l 01; 
.048 .0 1110 .ooo 

0 l o.oo 
-- - - ·- --- --- ------ -------- ---- ------------ -- -----·· ------- ------·-

' • 1490 NH CARD USED 
SECNO' - . DE•i>nt 
Q QLOB 
TIME VLOB 

-··ewSEL - ·cRh/S ·wsELK 
OCH QROB ALOB 
VCH VROB XNL •• ij- SLOPE-- - KLOBL - XL.CH -- -----XLOBR ____ ffR IAL --

•·=-= .,. 3470 ENCROAC~MENT STATIONS= 533.0 
25.63 17 • 01 632. 19 o.oo 

-0060. 4546. 1101. 1813. .i • 17 1.18 3.15 1.13 
.000349 175. 312. 175. 

.I_. 
Mi. 

1490 NH CARD USED 
---t!s. 11 ·11 ;r2 - 632~2-g---------o~oo·-

e1·. 
I 

0060. 5758. 1105. 1197. 
.24 .79 2.03 .73 

' 
.000144 -- 22s.--- - ·--4llr~-- --·--zzs-~ 

et; ,_ 
•' 

·;,:, -CCHV== - ·;100 ·cEHV=·---- -~3Ull _____ ----

.!~ 1490 NH CARD USED 

1400.0 
o.oo 

3'86T. 
.090 

2 

-- 0; 00 
7323. 

.089 ... 2 --

----EG 
ACH 
XNCH u,c· · 

·rvPE• 
6:32.23 

540. 
.048 

0 

·o:32.'ll 
545. 
.D48 . -- . 0 . 

•[
' iji 

- - - - - VALLEY SECTION' F. --------- ---- -- -- -

• 
26.22 
8060. 

.76 

17.42 
·5771. 

.76 

632.52 
1076~ 
1.93 

o.oo o.oo 
l213.-----T6ll9~ 

• 71 • 089 

632.53 
SST~ - ·-
• 048 

HV ---- -----H[ - -
AROB VOL 
XNR WTN 
ICONT-- CORAR 

l TARGET• 
• 05 

·r60T. 
.087 

l 

·;02·- -
1636. 
.087 

r· 

.02 
l712~ 
.oeT 

.12 
127~ 
.ooo 
o.oo 

• os-· 
110. 
.ooo 
·o·.ocr· 

.23 
s22·. 
.ooo 

114.000 

76. 

0.00 (~31.SO 
· - ·12~ ·1o!fooo~oo 
615 0 20 900 0 00 
114.00 1014.0D 

464.000 
.13 624.49 
13. -- 624~99 

615.19 041 000 
464.oo 1,rn5.oo 
----- ------ ----

OLOSS Bi~NK ELEV 
TWA LEF'r/RIGHT 
ELMIN SSTA 
TOPWID ENDST 

-533.000 
.06 624.48 
16 • 624.98 

615.18 !533.0D 
814.14 1:::147.14 

. - - .02 - - 1624.47 
21. 624.97 

615.17 91.77 
1256;2o··TJ47.~6-. -- --

TT 

.oo 
66. 

615.10 

624.40 
624-.90" 
89.75 

--- ,., ___ -------• 

• 
i. --
I:• 

• -· . ,, 
- - --- ------ ---- --··- - ------ --- :. 

----- --- ---

-- ------ -------------------------- -----

-·- -- ---- -------------------------

'I 
~:ii • 
AJ1 
: ..• 

·1 

1• ~-
' • 
i 

;• 

•• 
• 
• (,F1, 1 

• 
-• 

' •• ' 

• 
• 



• 1490 NH CARD USED 

VALLEY SECTION G 76 

,.,- ·-· ·· 25-;19· ---12·;46· --632~in, ·---o;;-cro·--·---o~o(f·-- e,::f3~·02·· · -~06- --··-•.40 · --- --;01 - - 6?7.6o·- - ---- ·--
•-::- 8060. 5576. 1919. 566. 4405. 558. 750. 887. 122. 630.10 aJ' ~lfo~·4!~ ·- -2'~-o!: -· ---j~i:~------·rao{!-- .oT: 

004
~ . _!o

9
~-- --ij~~~--- rt!:::: -ii~::-:;--- -

-1.,1 
·14<;0-•i;;,-R~C-ARtf7JsEo-

VALLEY SECTION H - -----··---------- --- -- ~----- ---·--· 

•· 

21.os 
8060. 

1.25 
.000583 

10.06 
4940. 

1.56 
11 n n .. .. ... ... . 

CARO USED 

633.56 
2562. 

3.52 --
1 '17n _ ·- ..... 

1/1111 F'fsl'r.Ttl'JN I 

27.56 lo.24 635.94 

o.oo 
559. 

.92 
1 ?i:;n. .., _ _,.,.. 

o.oo 
. ' . '8060. 2620. 5043.- - ·397 ~--•. ; l .39 l .61 6.69 1 .38 
I .002817 2100. 2700. 2250. 

• ijp,- _1490 -~•H _ CARD USED . - V4LLEY SECTION J - -

o.oo 
3157. 
-• 062 

2 

o.oo 
'1628~ 

.093 
3 

633.64 
727. 
.041 

!! 

636.39 
75'4 ;·-----
.047 

0 

.09 
609. 
.100 

l 

.45 
. '287. 

.100 
l 

.62 
1022. 

.ooo 
o.oo 

2.64 
1207. 
.ooo 
o.oo 

79 

.01 
l '51. 

623.50 
970.71 

80 

.11 
197. 

625.70 
867.51 

81 

630.20 
629.90 
91. 02 . 

1061.73 

632.70 
f,32.70 

!02.94 
970.45 

•' 
. ----·-- - -- - ·- --- - . .,. ____ •-·--·-- ·------· - - - --•··- --- ·- - --·i-, ,. 

111 : 

I ,. 

• 
:e 

·.• 
• fl I I 

• 
·21

0
8'5 .. 12.99 638.79 -- o.oo o.oo· 638.<J4- --

.lS 2. !>3' · · ---~·o:r·-- 63,~ 30· -· - -- - - - -- -- -- --- --------- - - -- - ... -- -- ----- - - --

•• --~ 
•:... u11 :loll"' --

• 
•~, 

- --

• 

8060 • 4435. 2971. 654. 3319. 610. 
1.55 l • 34 4.87 1.17 .102 .046 

;-0011a1 '1350 • '1540. 1450.-
- - - - --

2 0 --

1490 NH-CA1<D ll 'iEO - -- -- ----- --- ---- - ---

VIILLEY SECTTON K 

28.15 10.69 640.59 o.oo o.oo 640.79 
8060. 5326. 2734. o. 2250. 530. 

l .68 2.37 s-;16 .01 .044 .040 
• 001056 1700 • 1580 • 1350. 3 0 

- --- - - --- ------·- -~---··- ----- ------- - _,,_ 

1490 NH CARD USED 
SEC NO DEPTH CWSEL CRIWS WSELK EG HV 

561. 
.110 

1 

.20 
o. 

.090 
l 

1321. 226. 635.40 
.ooo 625.80 43.24 
o.oo 982.92 1026.16 

l • 83 
1459. 
.ooo 
o.oo 

82 

.01 
260. 

629.90 
799.36 

636.40 
640.50 
57 .19 

856.55 

HL OLOSS B~NK ELEV 

-· - ------- ---------· -- --

a - -·in.oe -QCH _____ QROB _______ ALOB-- ·-- ACff ________ l11<08-- · voL ____ "'TWA _____ t.:ITT/1:lIGHT - ----- ---

TIME 
SLOPE 

28.46 
8060-. 

1.00 

VLOR 
XLOBL 

9.46 
3808. 

1 .s2 

VCH 
XLCH 

642.76 
3337~-
6.35 

VHOB 
XLOBR 

XNL 
ITRIAL 

o.oo o.oo 
915.----- 2097~- -
1.01 .012 

XNCH 
IDC 

XNR 
ICONT CORAR 

643.05 .29 2.23 
525. --- '"910; - - 156T. 
.045 .131 .ooo 

ELMIN 
TOPWIO 

.03 
295. 

633.30 

5STA 
ENDST 

640.90 
639.60" 

123.27 

--· - -------- ----- ---------------- - . -------- . -Iii 

• 
• 
• 
• 
• 

• 
• 
• 
• 



• 
"' • 

1490 NH CARO USED 

3470 ENCROACHMENT STATIONS= .o 923.1 TYPE= l TARGET:: 939.999 

• 
• ,-r- --- · · - · --- --- ·--- 'lti[LEY- ':>cCTIUN_iii! ____ --------···-··-•·•······--- ·--- - -- ------·---- - •-· ·------------·- ----- ~ 

':i• •• 29.03 8.44 648.44 o.oo o.oo 648.73 
-- · · 0060·. - ·- -- 22i.s. ----"3741. --zoos·.--- -yogs;.-· 623 ;;

• O• O 
0 

• _, 1.99 z.os 6.02 l.41 .079 
, . .002-021 2400. 3050. 1900. 4 
:----- -- -- - -- ------------------ - ~---

i ~Iii~ CCHV= .500 CEHV:: 1.000 
,_. 1490 NH CARD USED 

, ;:: 3470 ENCROACH~l!NT STATIONS= 
- 29.09 8,84. 648~96 -

• 8060. 2268. 3992. 

. ·' ~--"'"·'·;bo~d}~-- · · · ~'i'~! · ;6~~ ·· . ,: 
d :_., 

210.0 · ·o;·o·o ·- · 
1800 • 

1.11 
····· 220;·· 

92S.O TYPE"= 
o.oo ·6• 9~28 

1002. 653. 
.o7l .040 

t 'o 

.29 5.68 .oo 644.60 
·--·r4·67 •.... 17"• 1.- .... - . 3S4;.-·· --·64S~40 ---

.HH .ooo 640.-00 SB.9-0 
l o.oo 864.18 923.08 

1 TA~GET= 715.000 
.32 .s2 .oJ 

1051. 1757. 358. 
.oao .ooo 640.12 

·•1 ···o~oo·•··11s~oa· 

645.40 
646.20 

210.00 
925.0Q . 

, 1490- ll!H CARD -lfS"EIJ - -·--·- - -·-- ----------------

3470 ENCROACHMENT STATIONS= 435.0 925.0 TYPE= 
29.18 9,61 "649~-9!""" o.oo · ··o.oo· · 6so;s2··---
8060. 1998. 5260. 802. 1s1. 696. 
2.03 2.64 7.56 lo62 • o7s .o4o 

· ;01r21no-- ·-•- 3f5~- · · · · 45:i.··- ·- · ·3"3ll. •--- 2 O 

1490 NH CARO UsE:D 

TllRGET= 
. -.-61 
1 

.95 
1776. 

.ooo 
o.oo 

493 • 
.090 

l 

490.000 
.29 

363. 
640.30 
490. o·o 

646.70 
647.40 

435.00 
925.oo· 

... ·- -· ------

• : 3470 ENCROACHMENT STATIONS= 710.0 975.0 TYPE= l TARGET= 265.000 

• 'Qti • 
···••-
•• 
• ,ut 

• 
•• 

-,= 

2Y.26 lo.Tl 651.23 ·· 11. o·o 
8060. 790. 6883. 

2.04 2.66 8.86 
.003486 ·315~. . 453; 

1490 \!H CARD USED- ... 

3470 ENCROAC~ENT STATIONS'= 

VALLEY SECTION N 

387. 
1.10 
no;· 

895.0 

o.oo 652.29· ·•• ·1.os 1.·33· 
297. 111. 228. 1790. 
.078 .040 .100 .ooo 

2· o··. .. l o.oo 

TYPE= l TARGET• 

-·-·· _-45~••--64 7 • '>0 

366. 648.60 
640.50 710.00 
26s.oo ·91s.oo 

110.000 

AS 

11.68 
51 • 

2.94 

652.28 0~00 o.oo 1.36 1.os ,31 64a.ao 
7950. 59. 17. 1797. 3b1 0 649 0 50 
9.42 4.34 .010 .ooo 6• 0.60 895.00 

---· --·-

29.32 
8060. 
2.05 

.003608 --z10·. ·3oz;-·--- -zzo~-------- 2 

653.64 
844. 
.040 
··71·-

l 4 0 

,040 
-·-·1 · · o. oo ···· 11 o. oo ·- 1 o·os. oo ·· ---- ··-··· ------------------- -·· · 

1490 ',Jti CA;iQ USEu-- ··· 
29.33 10.03 652.53 o.oo 
8060. o. 8060. o. 

O.OO 6S4.30 
0 • 754. 

1.11 .2s .41 
o. 1798. ~67. 

661.60 ,J (--' 
661.60 ,1 

i 
, .• 
---i 

I ··• 
- \I ; •• I ,,. 
- ' 

11, , • ---- ,-r \ 
·' • 
• 

! Ji' • 
_-.1. 

:e 

... ,. 
• 
• f •• 

• 
•• 
• 
• - 2.os· - ·· o.oo-· --ro-~·5g-·--· o-;oo·- -~ ITTo--·· .• 040--· · .o4o ---·.uoo· -·-6i.2-.;so ··· 900. oo· - - · - ___ ._1::L__ _________ _ ·-------·· ·---- - .. 

.004848 60. 60. 60. 2 0 

• ' · NORMAL 8RIOGE,NRD= 4 MIN EL TRD= 
t il- · 

661,60 M~X ELLC= 654.90 

a 29.33 10.03 6S2.53 o.oo o.oo 654.JO 

1 o.oo 80.00 980.00 

. ----- ---- ·-------·--·-·---- ---·----·-----

-----· ... ····· 

1. 77 .oo .oo 661.60 

., . 
• . Lt 

• 



• ,.. . 

~ I!.."~ 
• 003433 

u.uu 
1. 

1.u.00 

l • 

SEC NO DEPTH CWSEL 
Q QLOB QCH 
'ttMt · ··-iju:is- ---- vc11· 

eG SLOPE XLOBL XLCH 

if-- . 

• v.;,e:. .u..,t; .u~c .uvu g-..,e::; • ;;.,v "'Jll'\IUeUU 

0 0 l o.oo ao.oo 980.00 

CRIWS WSELK EG HV HL OLOSS BANK ELEV 
QROB ALOB ACH A~OB VOL TWA LEFT/RIGHT 

- VROB·--·- ···xNc····- .... ·xNt"H ... ·- J(N~- . - . wr·,,r ...... EL~it,r- ... SSTA ---··--- ·- - ... - - -- .. ··--·---- . --

XLOBR I TR JAL IDC I CONT CORAR TOPWID ENDST 
••--- ~-- _.,..,. _______ ···- ------ ----- -------·-· --

• ; , NORMAL BRIOGEtNRD: 4 MIN ELTRD= 661.60 MAX ELLC= 654.90 

BRIDGE SECTION O RYAN ROAD UPSTREAM FACE 

el . I 

••• 
-· 
' .,. 

· -~ • 

29.34 10.30 652,.80 
8060. o. 8060. 

2.os -o ~ ·o o 11). 38 
• 003147 31. 37 • 

1490 MH CARD USED 
29.34 10.31 652.81 
8060. o. - . . 8060~-
2.os o.oo 10.38 

• 005588 l • l • 

3470 ENCROACHMENT STATIONs=·-
29.36 11.77 654.44 
8060. 754. 6833. 

2.06 J.56 ·- a.02· · 
.003500 66. 100. 

3470 ENCROACHMENT STATIONS= 
29~37 12.4T 6ss.zr· 
8.060.._ 1405. 5742 • 

2.06 3.01 6;22 
0 001B97 ·····44 0 67~ 

1490 NH CA~D U~EO 

o.oo 
o • 

o ;oo· 
37 •. 

·• -··---·-' ' ' 

o.oo 
o. 

o.oo 
1 • 

---- a44 ;o 
o.oo 
473. 

-· . 2 • 59 
12. 

800.0 
· o·.oo 
913. 
2.22 

48. --

VALLEY SECTION P - -,. 

.I~: 
~-

29.82 
8060. 
· 2.1n· 

.000342 

12.02 
4968. 

. ·1 • -31. 
1440. 

657.12 
1338. 

... 2~69 
2404. 

•:-:-· CCHV= .100 CEHV= .300 
1490 NH CARD USED 

·30.04· ·-···9~91-· "6S7.6I"" 
-~ 8060. 894. 2703. 

2.4B 1.51 5.92 

o.oo 
1754. 

- - 1 ."15 .... 

1630. 

--·o.oo 
4463. 

2.15 

o.oo 
o. 

• 032. 
2 

o.oo 
o. 

.032 
0 

.. 1062.0 
o.oo 
212. 

--~06(1 
4 

1110.0 
···o.oo 

467. 
.060 

3 

o.oo 
3791. 

.056 
4 

·o ~11 o 
593. 
.010 

654.48. 
776 •. 
.o:Jz· 

0 

654.48 
. 111. 

.045 
0 

1.67 
--•·-o· • 

.032 
l 

.12 
1799. 

~(JQ(J 
o.oo 

.oo 
1799. 
.ooo 
o.oo 

.os 
367. 

642~50 
00.00 

.oo 
3b7o 

642.50 
so.oo 

661.60 
661.60 

900.00 
9ao.oo 

661.60 
661.60 

900.00 
980.00 

. TYPI:= ..... 
655.31 

852. 
.045 

1 · TMfGl:'.T= . 2la.oo,r 
• 87 .43 .40 650.87 

183. 1801. 368. 651.57 
- ·.rr70 · .ooo - 642.67 · · 844;,,o 

0 l O.OO 218.00 1062.00 

TYPE= 
655.67 

923. 
.o-45 

0 

l TARGET= 
.li-6 .16 

41 o. 1803. 
,-9-70 .ooo 

l o.oo 

657.16 .04 1.28 
1949. 

• 006· 
o.oo 

496. 1530. 
·;"()45 ·-- .. ~ 07 0 

0 l 
.. / 

""657 .83 -·. ... • ;?3 .62 
456. 2076. 2036. 
.045 .010 .008 

310.000 
- .20 

368. 
642.14 
310.00 

87 

.21 
397. 

--645"; 10 
1275.90 

65"0~ 94 
651.64 

aoo.oo 
1110.00 

653.20 
652.30 
74 ;·gg-· 

1350.89 

~-06 - .. 554·; '10 
420. 654.70 

647.70 379.06 

• 
• --•··-. ·--- . .) 

,··• 
,_ .• . 

• 
• 'W • 

'tHrt• .• 
···"' -----

" • 
• i~" 

• 
• 
• 

.C • 

. 

• If '< 
• - ---t - -_;_ 

• 
• 
•• 
• 

' ..• 
· .002038" 750. 1130"; ... ··-· . 2· 0 ··1 .. 0 ~ 00 1098.lB · 1477~24· . --- ---- ·-·-----------------------•---900. - • 

I 



• ·IW ., 
.·~I. 

~~-· 
I' 

r ~{ 

.;, 
l~ ··,: 

VALLEY SECTION Q 

30.25 
8060. 
z.5;· 

.002186 

9.35 
294. 
1. I ii 
750. 

1490 ~H CARD USED 

659.6~i 
2967,. 

1'>-;-01; 
1130 ,, 

SEC NO DEPTH CWSEL 
Q . GLOB QCH 
TIME VLO~ VCH 

o.oo o.oo 659.88 
4799~ 268. 491. 

1.57 ~096 .045 
900. 2 0 

CRIWS 
..... QROB 

WSELK EG 
ALOB ··- ACH 
XNL XNCH 

SLOPE XLOBL ... _X_LC_H .. _ 
VROB 
XLOBR ITRIAL IDC ·-

·cc: 30.49 8,77 
·32s. · 

.ea 
150. 

661.27 
2442. 

4,6•~ 
1265, 

o.oo o.oo 611i• l. 39 
''. 8060. 

•· 2.66 
·: 1 .. : •ili!~,.11, :;.,100 u,a~ • 

'\ . •--; 
. Si•fl~---

1, 35 
5.25. · '·-•-· "' ..... ,.,_,....;.,._,, ______ , ____ _ 

., 
. '_I 

':J 1490 NH CARD USED •. , 
;!Ul .'. 

3470 ENCROACHMENT STATIONS= .o 
. VALLEY SECT!O.l'J'R ... 

30 • 73 ,B.O l 662.71 o.oo 

3To. 526. 
.100 .0'+7 

2 0 ... _._ 

1676.2 TYPE"' 

o.oo 662.81 
7870 •. ·· i69"S~ · ·-·1956~- ·- 5219. ---- 796~ · -- ·455. .~ 2.76 ,87 4.30 1.61 .100 .050 

,002178 750. 1265. 525. 2 0 
·----··- - ------------ ----- --- --· --., 

CCHV= .300 CEHV= ,800 
i . 1490 1\111-CA~D USED •: 

I 1$,-
e:: 

•·· -~ 
••• 

3470 ENCROACHMENT STATIONS= 
30.84 
7870. 

2,80 
.003784 

.. 7 ~ 68 . '664·; ,!8 
1112. 352~-. 

1.37 6 0 1'4 
400 ~ . .. SM,, 

1490 NH CARD USED 

3470 ENCROACHMENT STATIONS= 

VALLEY SECTIONS 

.o 
o·~oo 

3234. 
1.73 
6-ZS •. 

.o 

1400.0 
o. o·o · 
813. 
.100 

2 

960.0 

'TYPE= 
6164.62 

523. 
• 045 

0 
... 

TYPE= 

I '@If 
•·: 

· J0~94 · · -- -ir;o2· · 666;3z-- · · o-;-oo---- o·;oo 
7870. 1624. 4798. 1448. 993. 

6,6T~ 03 -· 
560 • 

at~· 
91 . ,. 

2.02 1.64 8,57 1.53 .109 
· ;003874 · -1100 ...... S61~-~ ----~5. .. . ... ···2 

?,-·r1190 NH CA~IJIJSED ______ . --- ··--·---·· · .... ---·--··· ---· 

• 040 
IJ 

~

1 

31170 ENCROACHMENT STATIONS= 84100' 1350.0 TYPE= 
j·c - .. --·31.0B ----9~35" ··06B~Sl ... -.U·.-·ou--···--o~·o·o. ·E,69".28 

e1~ 1810. 99. 4875. 2896. 100. s6o. 
·- 2.85 .92 a.11 2,40 .100 .o3s 0~ .002111 110~ 741r. - · s:30~ ·- ... _3 ____ · - · o· --

,2:3 
3051. 
~ 0-98 

l 

HV 
AROB " 

XNR 
I CONlr 

• ll 2 
3909. 

• 11)0 
l 

88 

2.05 .oo 656.70 
2109. 444. 657.20 

~ oTo··· -6·5·0 ~ 36' ··· ·324·;10···- · ·--
o. oo 120s.05 1609.15 

HL 
YOL 
WTN 
CORAR 

OLOSS 
. '(i.A -

EL"1IN 
TOPIIIIO 

1.so .01 
2111.;· .... 463, 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

6,59,00 
659-. l O .. 

:i120 .53 

0 , l J 
' .I 

.012 652,50 
0,00 1578.ll l Bi 98. 64 .. _ . __ . 

l TARGET= 

• ~ \' \ :. 
. -- ···- ·----· _____ ,._ .......... ·, 

• 
' ;. 

:•1. ·• 
::• 
• I • 

~Jl 
;l~Ji-

" 
.1 

• 1819.999 

89 
.. -· ----· ... .... ... . .... -... ···-·· . u I 

.10 lo42 
3233~ 2238. 

.100 .014 
l o.oo 

. -

l TA:4GET= 
• 34 

-

l ~62 
1870. 2289. 

• l 00 .01s 
l o.oo 

l TARGET= 

-;,11 
9117 • 
, ll l O 

·1 

'2.11 
2324 • 

• 015 
.. o. 00 

• oo b61.30 
486 •. . 66i~OO 

654.70 36.35 
1639.87 1676,22 --- - --- - - -

1399.999 
- --- - - .19 1661.70 

sos • 662.40 
656,60 121.77 

1278.23 1;400.00 

---·----------· 

9'59.999 

90 

;30 
518. 

658.30 
... 855~98 

. "662;10· 
663.90 

104.02 
960. 00 ... 

l TARGET= 509.000 
. ;16· .. 2~·20·· . ·;04 - .664~'56' ___ . 

1204. 2357. 527. 664.76 
.oao .016 659.16 864,35 

·· -i ··· 0.110 485~65 · 1r3so~·oo-

t i ;,) 
\.. 

. - --- - - - -

s_ (rJ.!. .. 

t,. ;. 
• 
• 

1• ,. 
• 
• rl . 1. M, .. 

• 
• 

:e 
_.[ 

•• 
• 



e 

'. ••• ,--

at· ---
" 

3470 ENCROACHMENT STATIONS= 841.0 1230. 0 TYPE= 
31.16 9.84 669.47 o.oo o.oo 670.38 
7870. 174. 5409. 2287. 158. 594 • 

2.87 1.10 9.10 2.67 .100 • 035 
·• 002742 .. ··40(1 _- ····· 4otf. ---- · "2ao. · -·--···•·2·· ·-··--·· if 

31.23 
7870. 
2.88 

• 003553 

10.30 - ~n.-:i,;· 
.... 'w. --

303. 6753. 
1.45 10.74 
42. - . - 40 • 

3265 DIVIDED FLOW 

CRIWS 
QROB 
vRoa··-· 
XLOBR 

TYPE= 
671.09 

614. 
.035 

0 

11so.o TYPE• 
o'~ oo t.1 l~ 34 · 
194. 619. 
• l 00 • 035 

· 1 .. 0 

WSELK EG 
ALOB ACH 
XNL -- .. XNtfl 
ITRIAL IOC 

---- ---- - ---- - ----

841.0 1125.0 iYPE; 
··o~oo··· --·o.o·,r '671.&6 

1123. 201. 624. 
2.93 .100 .035 

-• 44. -- ·2· - ----- · o· · 

841.0 

814. 
3.02 

.. 28. 

1100.0 
o.oo -
209. 
.100 

. l 

TYl't= 
671.92 

629. 
.035 

0 

3470 ENCHOACHMENT STATIONS= 

VALLEY SECTION T 

841.o 1459.0 TYPE= 

.-:-- ·-• - --:n.24--··· l()' .3'1+ .. 
333. 

·6ro. 4-4- --66-v; 4-o -- · o·.-ocr · 512. 36 · 
• ,. 7870. 

- 2.88 
' • 004103 • 

l .57 
·43 •. 

7307. 230. 212. &35. 
11.52 2.78 .100 .035 

40;; ··29~---· --•··4 ·--- ·r1 

l TARGET.= 389.000 
.92 .98 .12 665.03 

858. 2370. 531. 665.23 
.oeo .017 659.63 863.D5 

··••···1·--• o .-oo··- jt,6·. 95 -· 1230. b o 

1 TJI.RGET= 
1.13 .53 
599. 2376. 
.oao .011 

- 1 o. 00 

1 T,\ReET• 
1.23 .it 
sos. 2377. 
.080 .011 

. l O • 00 

HV HL 
AROB VOL 

'XNH ·wir:f 
!CONT CORAR 

- ~- ------

329.000 
• I 7 

532. 
659.86 
307.68 

3{19.000 

665 • 26 ·-·- ..... 
665.46 

862.32 
1110.00 

· ·•··· ··.oe · · ·665. 3• · 

532. 665.54 
659.94 862.12 
287.88 1150.00 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSiA 
ENDST 

l TARGET; 2~4.000 
· 1~~\i .t9" ·.i-1--·665.42---
383. 2379. 533. 665.62 
.080 .011 660.02 861.95 

l o.oo 263.oS 1125~00·---

l TARr;E T-= 
... - f ~ ..... • 1 -:a .·-- ....... 

270 • 2380. 
.000 .017 

1 0 • 00 

l TARGET= 

259.000 
• 13 

533. 
660.06 
238.24 

-841.000 

665.'f,6 
665.66 

861. 76 
1100 ~·oo 

··-·- --·----•·- -- ,_ - -·- - - - ·- . ·1, 

• 
• 

:";;. 
----- ---- - ----···-- -·· -- - Uil . 

-'I 
. . ·-- .'.:'• 

·• '· 
I _. • 

----
" 

:;~·-

,, ... . ,. 

..... ----------·-···------· - -· 

-- . -· .... 

:..,_. 
---

'--::--1 

• 
• 

• • 
• 
• --. l,Jt!. , 

... 1.92 
83 • 

.040 

91 

·-- ol'S --.29 ... 665.50 . - 1 .. ([;_) --- --
:• 

2381. 533. 666.70 
.017 660.10 861.68 . r - ··· · o~oo ·•· 2s1;4r 11'9s~21 ·------ ····· - ··---- ··•--- -----------···· - ---------- ·• 

• 



• U~· 

• - . 
I I 

•-:r:-
/...;__._ .'.' 
I ' 

3265 DIVIDED FLOW 

. 14110 NH CARO USED- --

" •-\ 3470 ENCROACHMENT STATIONS= 784.6 1054.l 
~ ·- · ---31·.20 · · 11.04 611-.26-----·--o.oo ·- o~oo 

TYPE= 
672.91 

679. 
.035 

0 

··,- 7870. 357 • 7269. 244. 232. 
-~ 2.88 1.53 10.10 3.93 .097 
, • 003242 106. · 106. · · -106. •- - - - - 2 . ' 

'"'''•~'ti' t~ijo · r-iH cA~b ustb 

~~~ .;. 
~l\, 

I .. -, 
. ' 
' . 

3470 ENCROACHMENT STATIONS= 
. 31.28 11-,;32 --- 671.6T. 

7870. 249. 7343. 
2.89 1.38 10.68 

• 003182 . ·121. . T27. 

1490 i\111. CAllD UsED 

' "".",' .. · .. · "," '-'•"',', '.' -~---I.I'"·· 

734.9 
- 0. 00 
278. 
3.82 
12r. -

997.6 T'fPE., o-. 00 .. - 673.33 
180. 687. 
.095 .035 

1>" 0 

1 TARGET= ··r.-E,s· ·- ·-· ·· • JS 
62. 2384. 

.040 .017 
i. 0 • 00 

1 TARGET= 
. 1;66 .... i 

73. 2387 • 
• 040 .011 

1 0~00 

269.500 
. • 04 -666.40 - . 

534. 667.00 
660.22 802.90 
2H,.5J. iiff<;i~it3. 

262.700 
... • 01 

535 • 
660.35 
223.27 

661.40 ---
667.40 

752.21 
975.49 

3470 ENCROACHMENT STATIONS= 685.l 1000.0 T'fPE= 1 TARG~T= 314.900 
, . 

e1~ ,~ 
ei:• - . . , 

·c 

"Jr.31 11-_99 - · 612;47 - ·cr.oo- · ···o.;oo 673-;79 - ·- r~1 -- ----;35---• ·- .10 ·- 668.40·- - -
7870. 210. 7041. 618. 172. 727. 212. 2390. 535. 667.70 

2.89 1.23 9.69 2.91 .093 .035 .042 .011 660.48 699.25 
• 002436 -- 127. - !27 •. - --127~ -- ··3- ·-o--- ·1· o.oo 3·00.rs-10·0·0·~00-----

. 'CCHV=... • l 00. CEHV= -
1490 NH CARD USED 

SEC NO DEPTH 
Q QLOB 
TIME VLOl:3 
SLOPE XLORL 

CWSEL 
·-acw· ---

VCH 
XLCH 

CRIWS WSELK 
- ORUB ..... AlOB ----. 

VROB XNL 
XLOBR I TRIAL 

31t70 ENCROACHMENT STATIONS=·- 635.3 1249.3 
3}.33 12.47 673.08 o.oo o.oo 
7870. 158. 6604. 1108. 139. 

EG 
ACH 
XNCH 
lDC 

T'fPE= 
674.ll 

747. 
. ~037 - 2~a9 ------T.13 ---- a.~4--· -- 2~,n------- ~oeir- -- -

.002236 121. 127. 127. 2 0 

HV 
. AROEi . 

XNF? 
tCONT 

HL 
-·- VOL-

WTN 
CORAR 

·1 T4RGET= 
1.04 .30 

2393. 395. 

OLOSS BANK ELEV 
TW-A --t.:.EF'T/RI'GHT 
f:LNIN SSTA 
TOP~IO ENDST 

-635. 300 ·-
• 03 669.40 

536. 668.10 
. ;;-043 ---- . ;010 .. 66'0.6T·- .6li-T~79 .. 

1 o.oo 377.46 1025.25 

·~:;. 1490 NH CARD USED 

----- --·-·· - ----· --- -·- . 

w r; ---:326s- DI VIDEO 1"LO\or· ----------·-··- -- --- ----- ---------- --- . ··-•··· ----·. -------------------------

•H - · · -~4,0 C:NCFIOltCRMEN, STJI TIONS=~·---ui,;z-- --r;nq-.5··-TYPE'= --- --·r 'TARGET=· . -.;.-436·;20·0---
•iif 31.43 13.22 674.34 o.oo o.oo 675.21 .87 1.08 .02 673.30 

,- 7870. 3. 6236. 1631. 6. 750. 622. 2409. 541. 669.50 
,M~ Z.91 - .47 Ball •·2.62 ----- ;079----- ··-;1139-·- -----.046'. ~018 - ·551~-12-- 449;69 -

..... -- ··--·-·--·--· -------·---- ------- - - - ·- -----

--- ·- ---------------
- .nn2003 510. 510. 510. 2 O 1 o.oo 459.72 946.19 

• 
• 

•• 
if• I 

• 

• 

• 
• 
• 
• --I 

:,. 
,i'. 
:: .-,,. 

- ~ ; 

• 



I 
I 
I 
I 
I 
I 

• 1490 NH CARD USED 

3470 ENCROACH~ENT STATIONS• 189.0 • VALLEY SECTION U 

760.0 TYPE= 1 TARGET= -189.000 

92 - -- - - - ------- ------------ --·- -- ---------- . ------------------ ----···-- ·~--- -------· -----· -I 

31.56 13.99 675.79 o.oo o.oo 676.34 .56 1.10 .03 678.60 
7870. o. 5289 0 2581. o. 741. 1204. 2435 0 549. 671.SO 

- - -.!.95 ____ 0.00----., .14 ---- 2.14-----.(179 ___ --.031- - ---- .oso ----- ~019 - -661.80- -202~83 - ------ -
• 0013·40 680 0 680 0 68:0-0 1 o l o.oo .. 525.60 728 0 42 

--
---
·lt 

' •c:-
:, -~-! 

.-.,--• 

• -· • .-
.:I 

'' 

·I..·-_ ..,,_. 
iBI .~: 

.··1 

- - -- --·· - -- ------- - - --- ------~--~----· - ---- ----------- - - ------- ----- -- --- --- . ---- ... - --- - ----- - -- - -- --- ---- ------ --- --------------- --- ------- -- - --------- -----

.,•; -- -------------------------.-, '· 
- --------------------------- - ----- --

• 

• 
• 
• 
•• 
• 
• 

-•• 
• 

• 
• 
e 

• II- - . -

• 
• 
• 
•• 

·-

: • 
• 



• 
• SUMMARY PRINTOUT FOR MULTIPLE PROFILES 

25.19 63.00 o.oo o.oo 613,00 
25.19 63.00 - o-;1ro---- -o ~ oo 613, oo 
25.19 63.00 0,00 0,-00 613,00 
25 .19 63,00 0,00 o.oo 613,00 

. -•-- --- ----
25.20 60.00 0,00 o.oo 613,16 

4630.00 
1140.oo•· 
8060.00 

11100.00 

4630.00 

624.52 
626.35 
626,87 
628,28 

625.05 

HI.I 

.59 
1.00 
1.16 
1,77 

.27 

HL 

o.oo 
o,oo 
o.oo 
o.oo 

.06 

.. _ oql!5S 

o.oo 
0,00 
o.oo 
o.oo 

.16 

____ QCH ____ Q_E~TJ:f__ TOPW ID_ 

4630.00 
7140.00 
8060.00 

11100.00 

4022.05 

11.52 
lJ.35 
13,87 
15,28 

76.72 
76,72 
76.72 
76,72 

2s.20 60.00 o.oo o.oo 613,16 7140.00 
25.20 o• -oo --- ( t,27. 39 .1-L) .06 

-628. l 2 ~~ 38 --- - - -
.33 5881.14 

ll,89 
14,23 
14,96 --

157,07 
164,00 
fi,4,·00· 
164000 

.: .1 •· 
e1·· 

·f~, ., 
• 
•. -.• , •. -

•1~ 
.:1 
a.t--· 

60.00 a.Oil 613,H, 8()60,l)O 
25.20 60,00 o.oo o.oo 613.16 11100.00 630,29 

25,21 -60,00·•--· 0,110 ·- 0~00 
. - 613.J~ 4631). 01) . . 62!5~09 

25,21 60,00 o.oo 
25.21 60,00 o.oo 
25~21 ___ 60-. 00 0-. Oci -

25.23 102.00 o.oo 
25,23 ··1·02.00 o. oo·-
25.23 102.00 o.oo 
25,23 102.00 o.oo 

25,24 51,00 0,00 
25.24 51.00 o.oo 

- 25,24 51, 00 o.oo-
25,24 51,00 o,oo 

25,25 44.oo· 62T,Oo 
25,25 44,00 627.00 
25,25 44,00 627.00 

--- 25 ,25 - 4li',OO - ·-521.00· 

25,39 
- ·25,39 

25,39 
25,39 

25,50 
25,50 
25,50 
25,50 

755.00 o.oo ---,ss. oo-- -----u.-uu 
755,00 o.oo 
755,00 o.oo 

530,00 o.oo 
530,00 o.oo 
530.00 o.oo 
530,00 o.oo 

25. sr· - - -- -76, oo - o.oo 
o.oo 
o.oo 

25,51 76,00 
25,51 76,00 

-25 .-51 - ·7t,, oo - -o·.oo 

o.oo 613.32 7140,00 
o.oo 613,32 8060.00 
o.oo 613.32 

--

lfioo-.oo 

o.oo 613,60 4630,00 
-- -- -O ~-0 o-- -613 ~ 60 -- 7140~00 

o.oo 613,60 8060.00 
0,00 613,60 11100.00 

. -·-- - --
0,00 612,40 4630,00 
o.oo 612,40 7140.00 

- o .·oo 612,40··--a-060, 00 
o,oo 612,40 11100.00 

·- ·-025-,50· -612,40 463(f~ 00 
625,50 612,40 7140,00 
625,50 612,40 8060,00 

- 62S-;Sl) ___ 6I2.-41r Tl 100. 0 0 

o.oo 610,60 4630.00 
------u.o·o··- ·610,,;o · 7140,oo · -

o.oo 610,60 8060.oo 
o.oo 610,60 11100.00 

0,00 
o.oo 
o·.110 
o.oo 

613,00 4630,00 
613,00 7140,00 
613,oo - 0060.00 
613,00 11100.00 

627,63 
628,38 
630.64 

625.17 
627.81 
628.57 
630,1:17 

625.27 
027.82 

-628~59--
630.88 

625,63 
628.61 
629.16 
631.12 

626.19 
6-ZB~,I 
629.27 
631.20 

626.35 
628,88 
629.-.S 
631,39 

-- ---o~-oo - 615,20 
o.oo 615,20 
o.oo 615,20 

-- · o·~oo - -- 615~20 

- 4630 .oo - -- 626.40 
7140,00 628.94 
8060.00 629.51 

11100~00 - 631,;i+T .. , ' 
- 25,51 14.00 634,10 626.20 615,20 4630.00 626,78 

' ~Ii --- · 25,;51 ----,-i+--;oo-~~634,;To- --626.20 - --6IS,·20--·711to.oo·- -630,2'2 -
.,-: 25,51 14,00 634, 10 626,20 615,20 8060,00 631 .21 

-- 25,51 14,00 634,10 626,20 615,20 11100.00 634,31 

• 

--

.01 
.48 .oa 

i, 32 - --. 04 
• 21 • 03 
.22 • 03 

,39 -6575.23 
,65 ae1t1.oo 

.o:s 4222.38 

.01 4757,28 
,08 5277,66 

17, 13 

11.11' 
14,31 
15,06 

.·- ... _._ .. ___ _ 

.-2.,-----. 03 --.-10 6975,09 - 17 • 32 

141.56 
224,00 
224,00 
224,00 -

• 41 
- ·.·10 -

.11 
, 13 

,37 
.14 • rs-·-
.11 

- -.35 
• 06 
.06 
.06 

.20 
- · • 25·- -

.32 

... 3 

.2t1 
,39 
.45 
.62 

- ~35 
.49 
.57 
-.79·--

.32 
-~~o 
.43 
,54 

,08 .o9 4572.45 11,57 11s. 10 
,03 .o5 3511 .• 40 - 14,21 326,00 -
,03 .os 3868,94 14,97 326,00 
.03 ,07 5036,80 17_.27. __ ::32_6,00 

,04 ,02 4630,00 12.87 89,50 
.01 .o3 4336,24 15,42 377,00 
, 01 - -- ;o4 4760~64-- - -1r;,;19 --~77. o·o·· · 
.01 ,04 6119,20 

,:34 o.oo · -4630.00 
,70 o.oo 3208.10 
.49 o.oo 3449,82 

18.48 377,00 

13,2~ · 94,oo · 
16,21 777.57 
16.76 782,00 

---------

-. 13·•-- -··-·o.oo· · 4074,89 - 11r;T2 -- ·102. c10--• -- ·---- - -- -- · 

.36 
-;17· 
.1a 
• 18 

,22 
,25 
, 27 
.32 

• 05··- ··· -
,06 

,04 
-- • rs -

,18 
.26 

.02 
,OJ 
.o4 
• 06 

,07 
.10 
,12 

4577,53 15.59 172,68 
55,;5~-av -- --- 1a;-1r··· ·Ta2.2z - --
7674, 78 18.67 184,30 

l-0326.87 20,60 191.56 

4575,53 
7008,36 
7901,41 

10840,86 

4630,00 
7140,00 
8060,00 

13.35 
15,88 
lb,45 
18,39 

126,31 
133,05 
134,55 
139.71 

- __ ,, _____ -

.06 

.oa -- - ~ 18 1110·0·. 00 

--- 1r.20-· --
13. 74 
14,31 

·u,,;21 

114,0·0· 
114,00 
114,00 
114~00 

.35 
- - 1 • 18 

l. 56 
2,59 

o.oo 4630.00 11,58 114,00 
a~oo · 1r1+0~00-··--15·;-02-·---111+-;oo·· 
0,00 8060,00 16,0l 114,00 
0,00 11100,00 19,ll 114,00 

., 
~ 

~·• 
'-~-
-i• 

--• 

•• 
• 
• 
•• II 

• 
• 
• 
• --
·.• 
-• 
• 



SECTION CHANNEL MIN EL OF 
NUMBER LENGTH ROADWAY 

MAX EL OF MIN EL DISCHARGE 
LOW CHORD GROUND (CFS) 

CWSEL 

25.57 312.00 o.oo o.oo 615.19 4630.00 627.38 
25" ,;57 . 312~·00 ... - -ll;;--ou --- --·o ;1nr···-0 rs ;19·-·11,ro. oo·-- · °630:a1 · 
25.57 312.00 o.oo o.oo 615.19 8060.00 631.87 
25.57 312.00 o.oo o.oo 615.19 11100.00 635.13 

- ------- --------·-------. -----•·--- -- . ---------------- -- ----- ---- ------·----- "• ----•---- - -

25.63 312.00 o.oo . o.oo 615.18 4630.00 628.63 
25.63 312.00 o.oo o.oo 615.18 7140.00 631.19 
2s;63· · · 312;.oo ·· --- - o·.oo · ··· · 0~00 6i5~ 1e-1ro1.o·.oo 632.19. 
25.63 312.00 o. Oo o.oo 615.18 11100.00 635.35 

i.01.00 ·-o.oo- O~l>O ... 615.17 4630·.;o o--•·02a .- 86 
401.00 o.oo o.oo 615.17 7140.00 631.31 
401.00 o.oo o.oo 615.17 0060.00 632.29 

HV 

.69 
-- .21 

• lB 
.13 

. • 0 3· 

.02 

.02 

HL OLOSS 

.60 .37 
• 32 · ·· · - · ~ o-:i· 
.28 .13 
.21 .20 

QCH 

2888.09 
·2681~86- ··-
2746.47 
3067.31 

.36 

.15 
;ni 
.01 

.30 1566.85 

.oe 1664.83 
• 06. · 1100.86 
.os 1863.50 

DEPTH 

12.19 
·1s.6;f 
16.68 
19.94 

TOPWID 

464.00 
464.00- . 
464.00 
464.00 

13.45 791.85 
16.01 806~83. 
17.0~ 81°4.14 ---- - ---
20.11 837.34 

· · rJ.69·- 1212·;:r.3· -
16.14 1242.46 
17.12 1256.20 

··2s.11·•-
25.11 
2s.11 

-~---•·- ·2s~1r · 401;.oo ·o.tfll··- o.oo 615.17 llllfo.oil-. 635.41 . -·-~01-· 

~12 
.01 
.os 
.oJ · 

• OJ- - 996·;·45 . 
.02 1079.67 
.02 1105.26 
.Iii 1213~43 . 20;;24- ·1300.28 

:i~,,; ., .. , 2~.22 210~.oo 
.. iii~---•· ~6.22·· 2705~00. 

.-: 26.22 2705.00 
26.22 2705.00 

. -- -----
26.79 3010.00 
26.79 3010.00 
26. 79 .. 3010·.oo 
26.79 3010.00 

• 

o.oo. o.oo ~1s.10 
o. 00 ---· "o. o'o 6f5;To. 
o.oo o.oo 615.10 
o.oo o.oo 615.10 

- - -- - . 

o.oo o.oo 620.50 
o.oo o.oo 620.50 
o. o·o·· · · ·o·~·o o· ··620.50 
o.oo o.oo 620 0 50 

·o-~iro· o;oo·· ··623.so 
0 • 00 0 • 00 623.50 
o.oo o.oo 623.50 

4-630.00 629.29-
1r4'.o~oo 6!(.Sg··· 
8060.00 632.52 

11100.00 635.56 

4630.00 630.18 
7140.00 632.13 
0060;00 - 632.96 

11100.00 635.81 

-4630;oo 631.58-
7140.00 632.91 
8060.00 633.56 

.02 . .. .ir2 .... 

.02 

.01 

.18 

.00 

.06 

.04 

.ff 

.10 
• 09 

.. 43 
~27 
.23 
.14 

1.00 
.59 
·.48 
.21 

.OQ 

.oo 

.oo 

.oo 

.D5 

.oz 
• 01 
.01 

910.89 14.19 
10• 1~-or· .L1c. +9' 
1076.19 17.42 
1198.83 20.46 

1217.36 
124·-r.2CJ 
1260.40 
1303.29 

2005.99 
1944.25 
1918.50 
1934.25 

9.68 1146.35 
11.63 1180.87 
f2.46 .. 1 f95·.i;-1:1 . 
15.31 1238.51 

27.05 1370~00 
21.05 1370.00 
27.05 1370.00 
27.oS ·-- 1370.00 o.oo- ·--,;;oo ·- 623.so 11100.i>b ____ 636.09 . . . --. 06 

i~32 
.79 
.62 

. -·-. 30 

· • or···2012.9a 
.01 2464.70 
.01 2561.58 
.01-·2a35;0i 

8.08 . -9-6f;42 
9.41 967 .33 

10.06 970.71 
12.59--983.89 

··!J~. 
e:=:-, 

• 
. .

, ® 
e: 

27.56 
. 27. 56 
27.56 
27.56 

2100.00 
2100.00 
2100.00 
2100.00 

o.oo o.oo 
o. cro···--· · o-.oo 
o.oo o.oo 
o.oo o.oo 

625.70 4630.00 634.74 
625. To - 714·0.<fo 63S.6&- .. 
625.70 8060.00 635.94 
625.70 11100.00 637.37 

. ----------- - --

21.05 
27.85 
27.85 
21.0s 

28. 15 
28.15 
28.15 
28 • TS 

1540.00 
1540.00 
1540-~ Do· -- . -

1540.00 

1500.00 
1580.00 
1580.00 
1580.00 

o.oo 
o.oo 

·o-.oo· 
o.oo 

0 .lJO 
o.oo 
o.oo 
o;oo 

o.oo 625.80 4630.00 
o.oo 625.BO 7140.00 
o·.oo·· 67-S~ ll0 . 8060.00 
o.oo 625.80 11100.00 

o. oo· . -629.90 4630.00 
o.oo 629.90 7140.00 
o.oo 629.90 8060.00 
o.oo 629.90 11100.00 

28.46 1610.00 o.oo o.oo 633.30 4630.00 
·20.46 ____ l6Hr;oo -· --- -ll;o-o··- --o •-uo --li3J;30· ·7140;00· 
28.46 1610.00 o.oo o.oo 633.30 8060.00 
28.46 1610.00 o.oo o.oo 633.30 11100.00 

637.34 
638.45 
638.79 
639.83 

-639.ZZ 
640.26 
640.59 
E,41.59 

641.74 
'642. sr · ·-
642. 76 
643.56 

.40 

.44 

.45 

.34 

.14 

.15 
~TS 
• 1 7 

.24 

.20 

.20 
~20 

3.36 
r··2~9a· 

2.64 
1 .48 

2.31 
2.47 

.. -,!. 53 --

2. 27 

1.95 
1.es 
1 .03 
1.78 

2.57 
2 ;3r•· 
2.23 
2.02 

.09 
;10 -

3608.41 9.04 
4·601;91- -- -CJ.96 

830.15 
861.57- --- -

.11 

.oe 
5042.63 10.24 867.51 
5660.96 11.67 877.20 

--- - - ------ - ----- ---- - --- - . ---·- ----· ---

.03 

.03 
... ~ 03 

.02 

2193.43 
2770.16 

. 2970.98. 
3595.32 

.03 2320.27 

.02 2626.13 

.01 2733.61 

.01 3079.99 

.02 2621.25 

11.54 976.07 
12.65 981.29 
·r2.g1J- -·9t1c-;712·----··· --- -----•--

14. o3 987.76 

9.32 770.84 
10.36 797.02 
10.69 799.36 
11.69 - 807. 75 

-· .• 03·- 31'12.24 ·-·-·· 
8 0 44 
c;;21 
9.46 

1280.60 
·1409;0·3-
1423.91 
1430.19 

.03 3337.08 

.02 3803.72 10.26 

---- --- - ---- --- ----- -- - ------·------- ----------- --------

rJ, 

I_• -

• 
·• 
• 
• 

•• 
• 

,,,,. f._._··.'•.·1·.···· 

·• ,tti . 

r-' 

,, 

.. ' 
I!" . 

• 
• 

• 
. . '.. 
. ·, 

• 
• 
• u:,. ' 

• 
• 

, .• 
. ' 
,. i 

- ------- ------- -- -·-·---------------------- ----·------- -- -· - - ---- -··· ------·---· ---- --- -·-- -- - --~------------------ ------------ -- --·---- ---------· . ·, 
~ ,/ ',. 

... ----------•--------·-- ---------- ___ .. __ ----- -- ---- -- - ... ·------·•--- --·------- --•-- - -•------------------------- - ----------------- - - _:;. - • 



SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE CWSEL 
• NUMBER LENGTH ROADWAY LOW CHORD GROUND <CFSJ 

, 29.03 3oso.oo o.oo o.oo 640.oo 4630.00 647.29 
'<1 · · · ·29. OJ · -·3oso. oo ··•·---·ir;ao -·- ·1r;-oo · · &i+o~c,o· · t14·0";0·0 ··-6;r;a~ 11 

e1::-1 29.03 3050.00 O.OO O.OO 640.00 A060.00 648.44 . ,i. ... _29~o! __ ~o?o._<>I) _______ o_.~_o_. ___ o,_~410 ______ 6_~~---~-0 _ _11100.00 649.23 

• 

. ;·· .. 

i7 -~-, '. 

., 

•. : ,. -

29.09 
29.09 
29.0"1 
29.09 

29·.1a 
29.18 
2'9. i8 
29.18 

29.26 
29.26 

29.32 
29.32 

. 29.32 
29.32 

·29;33 
29.33 
29.33 

·29.33 

29.34 
29.34 
29.34 
ztl.34 

29.36 
--<!9.36 -

29.36 
29.36 

302.00 
302.00 
·302. OIi 
302.00 

453~00 
453.00 
453.00 
453.00 

453.GO 
453.00 

302.00 
302.00 

. 302. 00 
302.00 

·5o;ocr· 
60.00 
60.00 
60.oO 

1.00 
1.00 
1.00 
1.00 

37.oo 
37.oo 
31..-oo 
37.oo 

1.00 
1.00 
1.00 
1.00 

100.00 
·roo..-1Jo 
100.00 
100.00 

o.oo 
o.oo . o. 00. 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

A AA u.uu 
o.oo 

o.oo 
o.oo 

·o;oo 
o.oo 

o.oo· 
o.oo 
0~00 
o.oo 

o.oo 
o.oo 
o.oo 

. fl~ 00 

o.oo 
o.oo 

o.oo 
o.oo 
o ~·oo ·· 
o.oo 

. 640.12 4630.00 
640.12 7140.00 
64-D~iz -·1.1oe.<f. ob 
640.12 11100.00 

647.76 
648.68 
648.96 
649.79 

640~30 4630~00 648.60 
640.30 7140.00 649.60 
640.10 8060 •. (lO I'.,& l"io ft. 

O&tY • 'Y J, 

640.30 11100.00 &so;·a1 

640.Sii 
640.50 11100.00 

651.23 
652.29 

640.60 
640.60 
640.60 
640.60 

-- - . - -- . 

4630.00 650.48 
7140.00 651.85 
8060.oo···---·6s2.2a· · 

11100.00 653.52 

··0·~1ro ·····o.;oo ···642~so·· 7t630.oo·· ··650.65 
o.oo o.oo 642.50 7140.00 652.08 
o.oo o.oo 642.50 8060.00 652.53 
o~ oo ---o~oo · - 642.so · 11 roo. oo · -·6sJ;a3-

661.60 654.90 642.50 4630.00 650.66 
.. 661.;50-·- 654. 90 .. 64~.so ·T14o-;oo·- ··6s2~09 

/:.,,:. 1 _ A.ll ~c;.4._on J..4.~- ~n AnJ..n _ Ill\ ,. .. ,,,_ .. .,, 
--·•""'"" __ ,,_#U 

-.,.- .... v ..,v~v•vv --~---661.60 654.90 642.50 11100.00 653.83 --- - - -- - ---~--

661.60 654.90 642.50 4630.00 650.79 
661.60 654.90 642.50 7140.00 652.31 
.661;60 . - 654. 90 . 642.50 A060.00 6S2.80 
661.60 654.90 642.50 11100.00 654.33 

o;.oo o. oo ·· --64c ;so 4630.00 &So.,9 
o.oo o.oo 642.50 7140.00 652.31 
o.oo o.oo 642.50 8060.00 652.81 
o.oo o.oo 642.50 11100.00 654.33 

o.oo o.oo 642.67 4630.00 651.31 
· u~oo ·-· · o·~·oo- · 642.6T 7140.00 · 653~-SI 

o.oo o.oo 642.67 8060.00 654.44 
o.oo o.oo 642.67 11100.00 657.11 ---- ------ - -- - - - - -

HV HL OLOSS QCH DEPTH TOPWID 

.23 5.47 .01 2589.JO 7.29 861.37 
···.21·-···s:61+-··-·---.00 ··-3444·~31··----·a.rr··-a6·J:st ··- ---- ··· 

.29 S.68 .OO 3746.74 8.44 864.lB 

.34 5.12 .02 4714.76 9.23 a66.o5 
- ------ - "----·-- - --- ·-- --- - - - ---- -·----- --- --- -··-

.26 .47 

.3U .so 
• 32 .52 
.38 .56 

.45 . .84 
• 57 .92 r.. ne 
a0.1 e'7':J 
.74 ···-- i~il2 

.67 1.09 
~ lf6 : --·--1~, .. 

'I nc:: 'I "S "> 
.&. • VJ ,&. • .:,J 

1.37 1.48 

.74 
l 0 19 
1.36 
1.93 

.79 

.98 
1.os··-· · · 
1.23 

.03 

.03 
.03 
.04 

2758.96 
3672.39 

. 3991.95 
5009.56 

.19 .. 3486.66 

.27 4802.96 

7.64 
a.s6 
8~84 . 
9.67 

.29 5259.95 9.61 

.36 670q~74·-- i0~51 

.22 4269.88 
• 3fi 6201 .'06 

• 07 
.24 
.31 
.56 

6883.19 
9076.10 

4608.73 
7057.40 
7949~72· 

10885.41 

' ,. .,., 
,a,11,1e ,_,. 

11.79 

9.88 
11.25 

·11~68 
12.92 

715.00 . 
715.00 
715.00 
715.00 

490.00 
490.00 
490.00 
490.00 

....... An 
c;..,._,.J • V V 

265.00 

110.00 
110.00 

· 1u1.oo 
110.00 

·------·--

... ···-· 

.... ;91-•···-.-17 .17 46~0~0() s·~15 · · ·irn;o·o · --- · - - ··· 
so.oo 1.53 .23 

1. 11 .25 
--··2·.60 ·.31 

.91 .oo 
I~!:i3 .. ·• 00 
1 _ 77 _ nn ... ~ . OYY 

2.59 .01 

.as .oa 
1.46 .11 
1·.i,7 .12 
2.37 .15 

.ea .oo 
1.46 .oo 
1.07 .oo 
2.37 .oo 

1.10 .s1 .. - ·····;97 - ~·· ... .s1 .43 
• 74 .34 ------------ -· --

• 34 7140.00 9.58 
.41 8060.00 10.03 so.oo 
.-66 rrroo.oo ... ·1-i-;33 - -ao.-co -----~ · 

.oo 4630.00 a.16 ao.oo 
-~00 •·1140.00 

- - · ·g·;sg·· -·ao ~ oo- ···· · 
.nn A.n,r.n_nn 
ovv ., ....... w.vw 10.03 so.oo 
.oo 11100.00 11.33 so.oo 

.02 4630.00 8.29 80.00 

.o4 7140.00 9.81 eo.oo 

.o,· ao60.110··•· · 10~:;o ·- · -ao.oo · 

.11 11100.00 11.03 eo.oo 

.oo 4630.00 

.oo 7140.00 

.oo 9060.00 

.oo 11100.00 

.22 4571.47 

.24 6325~·42 

.40 6832.69 

.a1 8541.66 

8.29 
9.81 

10.31 
11~·-e3 

ao.oo 
ao.oo 
so.oo 
so.no 

8.64 155.46 
1o;s4···-21-e,;-cro· ·· ·- ·· 
11.77 218.00 
14.44 210.00 

• 
• 
·• 4: -• 
j. 

I 

" • ! -~ 

• 
.,j, 

··c•·· -
. :e 

:e 

• 1~;1 ; 

• --
• 
·:• 
• 
• 
• 
•• -··-· -·- ·--·· .. ·•··-···--·•-··-····-··---·- ··-··-·-·- ·-···-· .. ·- ·-·-· il:1 ', 

···--·· .............. ··-. - ... ··-· ---·-·-- ------- ------- - . - . 

·-- ---------------~-----------

,,,. 
~:j 

• 
• 

I 
I 
I 

1 



• ~ II SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE CWSEL HIJ 
• NUMBER LENGTH ROADWAY LOW CHORD GROUND (CFSl 

29.37 67.oo o.oo o.oo 642.74 46Jo.oo 652.40 .57 

HL 

.30 
----~f9 ,,,- - · ·29.37··· ·6r~oo ---- ir;oii--- ·-o;oo-· -·e,4-z·.14 ·1y4-cr.·o«f ·--·6~-tt~-4i ··· ·:so·· 

•::- 29.37 67.00 o.oo o.oo 642.74 8060.00 655.21 .46 
:, 29.37 67.00 o.oo o.oo 642.74 11100.00 657.73 
.. 1-----··- ·-- ·--------. ---------- ---·· ·--- .. -------•-· -•-· --------- - --·••··-- ····-··----

1, 

.40 
.16 
.10 

! ·;•_ - ' '} -·: ! J 

29.82 
[L. 29.82 

29.82 
29.82 

30.04 
30.04 

30.49 
3D.49 

- . 30·.49 
30.49 

30. 73 
30.73 
30.73 
30.73 

2404.00 
2404.00 
2404.00. 
2404.00 

1130·. 00 
ll3o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
A ,.., 
u.vu 
o.oo 

0.01> 
o.o·o 
o.oo 
o.oo 

1265.00 o.oo 
1265.00 o.oo 
1265~00 ____ -,r;o-o · 
1265.00 o.oo 

126s~·oo· 
1265.00 
1265.00 

.. 1Z6~r; 01) 

0 .Olf 
o.oo 
o.oo 
o.oo . 

30.134 560.00 o.oo 
30~84 560.DO o.oo 

o.oo 645.10 4630.00 
o.oo 645.10 7140.00 

. o·;-«Hi .. ·6•S;10 . 8060.00 
o.oo 645.10 11100.00 

655.27 
656.58 
657.12 
659.06 

0 • O'()' 
o.oo 

641;1,r ·•olo~·oo··· 656.02 
647.70 7140.oo 657.15 

A .,. 11. 
II• UII 

· ·o·.oo 
647.70 8060.00 
647.10 11100·• -oo 

o.oo 650.30 4630.oo 
0~00 ' .. 65ij~jij 11,,0~00 
0 • 00 650.30 8060.0D 
o.oo 650.30 11100.00 

o.oo 
o.oo 
o.oo 
o.oo 

652.50 4630.{)0 
652.50 7140.00 
652.50 6060~00 
652.50 11100.00 

657.61 
t,59.35 

658.72 
659 •• 2 
659.65 
660.58 

660.25 
661.02 
661~27 
662 0 01 

o~·,ro · - 654;-To · 4520.00 ·· 661. 11 
o.oo 654.70 6970.00 662.47 
o.oo 654.70 7870.00 662.71 
o.oo ····654. ro··1osoo.oo · 663.42 

o.oo 656.60 .. o.oo- 656.60 
4520.00 
6970.00 

663.32 
664.oS -~ 

9)-- 30. 84 560. 00 
, ·, ~-- _ 3o.s4 ____ sr,o_.oo 

o.oo o.oo 656.60 7870.00 664.28 
664.96 

I 

•· 31. 08 
31.08 
31.08 
31. 08 . 

o.oo o.oo 656.60 
- - ·-- - - - -

560.00 o.oo o.oo 658.30 
560.00 o.oo o.oo 658.30 

· - 560.00·· ···· ·o.-ou ··· -- ·o-;oo·- · 658.30 
560.00 o.oo o.oo 658.30 

740.00 
740.00 
740.00 
740.00 

-o·;·oir~· 
o.oo 
o.oo 
o.oo 

o.on 
o.oo 
o.oo 
o.oo 

659.16 
659.16 
659.16 
659~16 

10800.00 

4520.00 
6970.00 

. 7870.00 
10800.00 

4520.00 
6970.00 
7870.00 

1oeoo.oo 

665.25 
666.07 
666.32 
667.05 

667 .16 
668.19 
668.51 
669.44 

.os 2.os 

.04 1.49 

.04 1.28 

.03 .79 

• 4·o 
.. 

.99 
.21 .73 .,,., .. .,, .,.., .v .. 
~-13 ----- --·- .36 

.21 2.48 
...• 22- ·- ·- 2. 22 

.23 2.os 

.20 1.28 

.11 

.12 

.12 

.13 

• o9 ·· 
.10 
.10 

- - •-11 

.35 
~34 
• 34 
.34 

.59 

.68 

.71 

.so 

.55 

.71 

.76 

.92 

1.43 
1.48 
l .so 
1.35 

1.4·4 
l .42 
1.42 

·1.39 

1.67 
. 1.63 
1.62 
1.59 

l .97 
2.08 
2;11 
2.19 

l .86 
2.13 
2.20 
2.41 

OLOSS QCH DEPTH TOPW!D 

.• 26 1141.54 10.11 1265.23 . 
.23 1299.41 11.48 1272.83 

· -.-zr · ·1311.sl .. 
12.02 1275~90 

• l8 

• lt 
.07 

n"' • vu 

.o3 

.02 
•00· 
.oo 
.02 

.01 

.01 

.01 

.01 

~00 
• 00 
.oo 

•. ; 0 0 

.21 
.. -·;19 

• 19 
.19 

.. 

• 19 
.27 
.Jo -
.36 

.01 

.02 

.04 

.10 

14.38.74 

2434;·10····· 
2693.83 
~'7n2' QA s..,vc-.a 7""1' 

2653.09 

2212.96 
2774.87 
2967.23 
3330.91 

13.96 1287.19 

· ·s;32 9i·o.-o, 
9.45 1072.53 
Cl '" ln0.a_ I.A. .... ...... 411 ,, ...... •'-"" 

li~65 ~-0.98.li 

8a't2 
9.12 
9.35 

10.28 

1225.01 
1271.27 
1285.05 
1345.43 

1785.32 
2279.44 
2441.60 
2941.36 

7.75 1466.46 
8.52 1559.16 

· - 1:r. 11-·Tsts.11 
9.51 1610.46 

1403.45. ·-1 ~-oT-iS-12.22~· . 
1815.60 7.77 1639.SO 
1955.73 a.01 1639.87 
2383. 77 ----- a.72 ·· 1640-~ 98 ··· 

2670.39 
3308.2':I .. 
3523.95 
4183.34 

3374.26 
4439.22 
479T.S2 
5890.89 

3215.18 
4450.2R 
4875.14 
6179.66 

6.72 1268.75 · ·r.-?fs·-r2rs •-<J4-- ---
1.6a 1210.23 
8.36 1283.75 

6.95 
1.11 
~~0·2 -
a.75 

a.ao 
9.03 
9.35 

10.28 

853.09 
855.29 
855.98 
857.9& 

399.98 
4b7.76 
485.65 
4·ae. 15 

• 61 .s1 .os 3458.44 a.32 301.10 
~·94-·· . -;94 -------~11 · 4911.34 - --··9~·4·7-···•j6S-;9'7--·--·--·· 
.92 .98 .12 5408.86 9.84 366.95 

1.14 • 18 6968.25 10.ao 369.71 

!,";. .. ,. 
. 

• 
• 

.,_,. 

l -- . -- ~ --

• 
• 

-• 
.'.-;.' 

• 
• 
• IJ, ',, J •• 
• 
• 
• 
•• 

• -·-·· --•·· ······ ·----- --·- ··•-·----------------. ------- .. - ~-- -~!· 

• 



·• SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE CWSEL HV 
NUMBER LENGTH ROADWAY LOW CHORD GROUND tCFSl 

31.20 200.00 o.oo o.oo 659.86 4520.00 668.35 .74 • 
; ··· - 31~20 ···· 200~00 -- ·-·o-;.oir· ··-o:oo··-,,s9:·s6··-69"i'o;oo ·669.5r 1;03 •=- 31.20 200.00 o.oo o.oo 659.86 7870.00 669.96 1.13 . I 31.20 ~~o_._oo ____ o.o~. _____ o.!o~ __ 659.86 1oaoo.oo ______ 67__!.D3 _______ l .43 .,, 

60.00 o.oo . o.oo 
60.00 o.oo o.oo 

659.94 ·4520.00 
6.59.94 6970.00 

668.48 
669.,72 

.so 
1.13 

HL 

.43 
:·in 
,53 
.60 

.14 

.17 

• 
OLOSS QCH DEPTH TOPWID • .10 3750.82 8,49 252.82 

~1s · 53B6.o5· --·- 9. 1c · 306,65 .. __ · ---- ·--- ·-·---, 

.17 5948.58 10.10 307.68 -• 
_.23 7719 0 11 _____ 11 0 17 ____ 310.56 ____________________ :·' 

,, t 

8.54 235.93 
9.78 286.83 

-~1• 
'' - --:r 

•_:1 
I ' 

31.21 
31.2l 
31.21 
31.21 

60. 00 -• --··- o.oo 0~00 -- 659~·911: · 7870.00 670.ll l .2~ . ·-.11. 

.o5 

.01 

.OB 

.11 

3866.95 
5578.35 
6167.94 . -10• -i~r- 2s1. ea 

11.26 290.82 • 

•• ta •• 
I I ._, 

• 
-.
·•f 

- 3·1 • .?2 
31 .22 
31.22 
:n.22 

60.00 

60.0tl 
60.00 
60.00 
60.00 

40.00 

o.oo 

·-o-•-oo 
o.oo 
o.oo 

. 0 .oo 

o.oo 

o.oo 659.94 10000.00 671.20 

·· o ~·oo 660.02 4520.0() 668.61 
o.oo 660.02 6970.00 669.87 
o.oo 660.02 7870.00 670.26 
o.oo 660.02 10800~00 671.37 

0 • QO 660 • 06 ./i-520.00 668.70 
40~d4 .. ·a.Ill>·-· ·- . 'b~Oo . 660, 06 . '6970~ oo 66f~97 ·• 
40.00 o.oo o.oo 660.06 7870,00 670.36 
40.00 o.oo o.oo 660.06 10800.00 671.48 

- - . -- ---- - -

40. 00 o.oo o.oo 660.10 4520.00 668.77 
40.00 o.oo o.oo 660.10 6970.00 670.04 
40.00 ---o.oo-· · -- cf• -oo -- · 660.10 7870,00 670.44 
40.00 o.oo o.oo 660.10 10800.00 671.59 

. 31;24 - -- - ·21: Oil o:·oo o.oo 660.12 ·4520.0·0 . ""668~ 87 
31.24 21.00 o.oo a.oo 660.12 6970.00 670.39 
31.24 21.00 o.oo o.oo 660.12 7870.00 670.92 
31;24 21.00 

- -- ·-o ~ o o--- -- .. 

o;oo 660;12 id800.oo '672~97 -

106.40 o.oo o.oo 660.22 4520.00 669.23 31.26 
3r·.26 
31.2b 
31.26 

106.40 0~00 o.oo 660.22 . 6970.0-0 670. 73··- -

31.28 
31.28 
31.28 
31.28 

·31.31 
31.31 
31.31 
31,31 

106.40 
106.40 

127.40 
127.40 
1"27~40""" . 
127.40 

·127.40 
127 .40 
127.40 
127.40 

o.oo 
o.oo 

o.oo 
o.oo 

. --o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 660.22 7870.00 671.~6 
o.oo 660.22 10800.00 673.16 

o.oo 660.35 4520.00 669.57 
o.oo 660.35 6970.00 671.14 

· · ·o .o-o -- "660-.35 7870.00. "671. 67 
o.oo 660.35 10000.00 673.51 

0~00. "" 660.48 4520.00 669.92 
o.oo 660.48 6970.00 671.74 
o.oo 660.48 7870.00 672.47 
o.oo 660.48 10800.00 674.53 

31.33 127.40 o.oo o.oo 660.61 4520.00 670.26 
--3T .JY --- ·r21.4'lr ·-- -·-o ~ oo-- ----· o;;n11- -·550·;·61 · 6970-•·oo - · 672. 21 

31.33 127.40 o.oo o.oo 660.61 7870.00 673.08 
31,33 121.40 o.oo o.oo 660.61 10900.00 67s.21 

' ~ .. ____ - ---- ·----- -----------------------. - .. -· 

-c-j, . '•· 

. 

-

l 057 

- • -BB 
l ,27 
1.39 

. 1.78 

.95 -- r •• -o 
1.s5 
2.03 

1.1s 
1.75 
l. 9.: 
2,29 

1.12 
1.54 
1.61 
l .29 

1.os 
1.55 
l .65 
l .65 

1.os 
l • Sb 
1.66 
1.69 

1.06 
1.38 
1.31 
1.12 

-· 

.20 

.. ~ 15 
.18 
.19 
·.21 

.10 
• 13 
.13 
.15 

.11 

.14 

.is 

.17 

.06 

.08 

.os 

.01 

.30 
··-.35 

.35 

.21 

.34 

.40 
-.41 
.35 

-.33 
• 37 
.35 
.29 

1.00 .34 
r~21· · --- • -34 
1.04 .30 

• 70 • 21 

-- . - - - - -

.. 

• 07 . 
• 11 
.13 
.11 

.06 

.11 

.13 

.19 

8021.23 

4019.19 
5840.19 
6469,04 
8444. 11 

4150.83 
· EioeJ:oi!. -
6752.90 
8865.70 

.16 4445.55 

.28 6597.25 
• -29 7307 • 10 
.21 9348,92 

. -- . 

8.59 2i4.15 
9.85 262.00 

10.24 263.05 
ii.3"s--- 266.05 

8.64 192.23 
9.91 zjr;f1 

10.30 238.24 
11.42 ~~_!_.22 

s.67 147.84 
9.94 238.67 

l O ~ 34 --- · 2s'r~4l 
11.49 328.21 

· a. 1s-· ·153. aiS 
10.21 254.32 
10.ao 219.02 

-·- --- - -. 

.oi --- 4439.33 -

.06 6493.13 

.09 7125.34 
~30 "8366.42 ·--12.05 387.54 

.01 4447.30 9.01 138.42 . - -
6569. 2(f - --- -l0,5l-- 203;46 ___ .oo 

.o4 

.29 

.oo 

.01 

.Ul -

.03 

.oo 

.os 

.10 
• 17 

.oo 
~02 
.03 
.04 

7269.46 11.04 216.53 
9121.90 12.94 261.32 -------- -

4463.62 
6634.07 
7342~55 
9218.86 

4471,16 
6528.53 
7041.33 
8358.75 

4476.08 
-6323.B3··· 

6604.26 
7206.08 

9.22 113.31 
10,79 199.32 
lT~""Jc ___ 223~2T-
13.16 255.54 

9.44 
ll.26 
l l .99 
14-. 05 

9.65 
11.66 
12.47 
14.60 

110.75 
267.03 
300.75 
312.72 ·- -

111.18 
35o~6T-· 
377.46 
524.92 

--------- ~----- --------------------------·- - --

•• ,. 
, .• 

~-. 
),,,,. 
" 

,-• 
-• 
-• 
• 
• 
• Iii . ' 

• 
•• 
• 
• 
• 
• 
• 

,, 



• It SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE CWSEL HV HL OLOSS QCH DEPTH TOPWID 
• NUMB EA LENGTH ROADWAY LOW CHORD GROUND ( CFS I 

31.43 510.00 o.oo o.oo 661.12 4520.oo 671.70 .9~ .,_- - -· · Jr ~4:r - --s rcr;; cro·--- ----o ;;-o ir- •·- -o·~·,ro !i61-:12·· -69·ro;;·o o ·-e.·13~;;·1hf · ·· - · - ·;90· · · 
-~- 31.43 510.00 o.oo o.oo 661.12 7870.00 674.34 .87 

- ____ 3_1 ! !+_3 ___ ~~ l_O_!. 0~ ··- __ 0. 0 o. __ ··•·- ~~-0 0 _____ 66 l !.1_2_ l ~8_0 0_ • 0 0 ____ ~_76_. 0 !.. • 6 7 

•• 

.1, 
~~ .:_: 

-
• .;-
\ ~- .. 

•-:.. 

31.56 
31.56 
3 r .s6 
31.56 

. SECTION 
NU"1!3ER 

25.191 
~5.191 
25.191 
25.191 

25.202 
25.202 
·2s. 202 
25.202 

25.2f4 
25.214 
25.214 
2-s.-214 

25.233 
- .!5.;233 -

25.233 
25.233 

25.243 
25.243 

--- 25.243 
25.243 

· 25.-251 
25.251 
25.251 

25.394 
25.394 .I _ 25.394 
25.394 

11 •----- . --- • - -· 

680.10 
680.10 

. 680.10 
680.10 

OfSCHAR8E 
CFS 

4630.000 
7140-.000 
8060.000 

11100.000 

4630.000 
7140.000 

. 8060.-000 . 
11100.000 

·.i.630.000 
7140.000 
8060.000 

·i1 roo. ·ooo 

4630.000 
7140.000 
8060.000 

11100.000 

4630.000 
7140.000 

. 8060.000 
11100.000 

- · 4530;-o·oo 
7140.000 
8060.000 

4630.000 
7140.000 
8060.000 

11100.000 

•L; 25.495 4630.000 
25.495 7140.000 

o.oo o.oo 661.80 4520.00 673.33 .87 
o.oo o.oo 661.80 6970.00 675.29 .60 
o.oo-··· · ,i-.oo· 661.ao· 7810.00 

.. -
675.19 .56 

o.oo o.oo 661.80 1oaoo.oo 677.13 .49 

c!WSEt.: 

624.520 
626.350 
626.870 
62,8.280 

tWSE(. - lfirF - CWSEL OIF'F CWSEL-WSELK 

··•-•-·······~--~-~----... , __ , 

625.053 
627.390 

EACH Q EACH SECTION 
0.000 0.000 
1;1fjo - 0.000 

.520 0.000 
1.410 0.000 

0.000 
2.337 

0.000 
0.000 
0.000 
0.000 

. 6Zff;; 116··- .... -- - - .-126 .. 

.533 
1.040 
1~246 
2.013 

0.000 
0.000 
0.000 
0.000 630.293 

6c!5.0'!i2 
627.631 
628.381 

· 6:ro·;; 636- -

625.171 
E,21 .sro 
628.573 
630.810 

625.274 
627.824 

2.111 

0.000 
2.538 

.750 
2.255 

0.000 
2-.639 

.763 
t?.296 - . 

--- ··.-0·39. 0. 000 
.241 0.000 
.265 0.000 

. ·-- ·• 343 .. ·-· - . o. 000 

.079 

.180 

.192 

.233 

0.000 
···o.ooo 

0.000 
0.000 

0.000 .102 0.000 
2.550 .014 0.000 · - · &2a.sar· - - --- .T63 ..... -·--· 0014- - ·- 0~ 000 

630.883 

---•52s-.634 ... 
628.607 
629.164 

626.185 
628.715 
629.268 
631.196 

626.348 
628.884 

2.296 .014 

·o-.ooo ··· · 
2.973 

.557 
1. 960-

0.000 
2~529 

.553 
!.927 

·-;;360 
.783 
.576 
~~.&. n 
•"-'"TV 

.5s1 

.100 
• 106 
.012 

.162 

.169 

0.000 

0.000 
0.000 
0.000 
n_nnn. 
v•vvv 

0.000 
0.000 
0.000 
0.000 

···--- - .. ., 

0.000 
0.000 

1.50 
1.16 
1.10 

.92 

·roPWiO 

76.725 
76.725 
76.725 
76.725 

.01 . 4323.87 

.OJ 50Slt.51 
• oj s2ai:f. 92 
.02 6032.44 

0.000 
0.000 
0.000 
0.000 

157.073 0.000 
163.999 -6.926 

. Iol·.;999·---·--· -6.926 
163.999 -6.926 

o;ooo 
-82.440 

11.53 
13.49 
13~99 
15.33 

63.000 

333.63 
523.09 
525~60 
532.51 

63.000 ·---- ·-·• 

63.000 
63.000 

60.000 
60.000 
60.000 -
60.000 

60.000 
60.000 

i4l.559 
223.999 
223.999 
223~999. -

-82.440 
-··.:a2.440 

_ .6.Q.._0.0_0 --- ----- ·------ _ . _. ·- _ 

115.696 
325.999 
325.999 
325.999 

89.499 
376.999 
376~999· 
376.999 

93.999 
777.571 
78l.<J99 
7A1_QQQ ....... , ,,,, , 

17Z.682 
re2.21s-
184.300 
191.565 

126.3oa 
133.046 

0.000 
-210.303 
-210.303 
-210.303 

0.000 
-2a1.soo 

·· -2a·1·.!:>oo 
-287.SOO 

·o.ooo 
-683.572 
-~00.000 

60.000 

102.000 
102.000 
102.000 
102.000 

s1.ooo 
s1.ooo 
5 i • 0 00 
s1.ooo 

--· ------·------·-·--- . 

44. ooo·---- ---- ·-- - --- · --
4•. ooo 
44. 00-0 

-688. 000 ·-·· .... 44~ 000 

0.000 755.000 
-9.533 755.ooo 

·- - .. - .. ------

-11.618 755.000 
-10.aa2 755.0QQ ----- -------- ---- - . --------

0.000 530.000 
-6.738 530.000 I} · z5.495- -- so5o.ooo ··· -- 521J~·'iso~·· ---- . 

0.000 
2.536 
··;566 .. .rsr- --- --··o. ooo - - - --

134 • 55(1 
.. 

.;8.242 -- ·530;; 000 -·· ·-- ----------

.ai·· 
•':'. 25.495 11100.000 6:H.390 

::: ·- ----··cs-;s10 ---'+63lf.oo·o·· --620~·4or·· ·-•t· I 25.510 7140.000 628.943 
•. 25.510 8060.000 629.514 

-- ·2s~s10 •-•11·roo.acro ·· -·o3r~°41ST-

1.941 

···o.o·oo · 
2.541 

.572 
. ,.953 

.195 

.os3· · 
• 059 
.065 

0.000 

. -- 0.000 
0.000 
0.000 

.. 0. O!Jll -·. ·-·-·· -•.-o7T-- ----

. . 

139.708 -13.400 530.000 

· 113.999· ·-o~ooo -- 76-.ooo··--------- -·--· ----•· 
113.999 -.ooo 76.000 
113.999 -.ooo 76.000 
113. 999 ·- ---- · - - • o·(i-o · •· · - - ·71:,. o·oo -- ---·--- ·- · · -- -

0.000 .384 0.000 113.999 0.000 14.000 

• 
:• ' . 

--• 
:.• 

.: . 
• 

:• ,~,. 
U·.'· j' I 

-• 
• 
• 
• 

··.• 
:e 

• 
•• 

ii\' 

• 
, . 

. -I: 

2s.512 
25.512 
25.512 

4630.000 
7140.000 
8060.000 

626.785 
-· 630;211-

631.211 
·3-;-i.33 -·- - ··-- - T ~-275-- 0.-00·0-- 113;999 ····· ·--· ;.; ~·o-o-o ·- - --·, 4. oo o ----· ---------- -- ·-- · ·--- -- ----- • 

• • 0994 1.697 0.000 113.999 -. oo o 14.ooo -·- --- • A rt.nn 



I 

• 
• 

•
.r-

• VI • 
e_: .•--

"' 
, ·Ill -
_1.:....:.1 
91.:-' 

- .I 

ei~, 
,-.--: 
,-•· 

• 

25.571 
25.571 
25.571 
25.571 

26.218 
26.218 

-a.188 
26.788 
26.788 
26.788 

27.048 
21.04a 
27 • 048 
27.048 

27.559 
27.559 

- -21 • 559-
27. 559 

. -27 .BSl 
27.851 
27.851 
2r.a51 · 

28.150 
28.150 
28.150 
28.150 

28.455 
28.455 
28.45-<3 
28.455 

. -

4630.000 
7140.000 
8060.000 

11100.000 

4630.000 
-- .. A A .. - ....... r1.-..v.uuu 
8060.000 

11100.000 

4630.000 
'71 An nnn 
• A"Tv•vuv 

so60.oocr 
11100.000 

-. -~~36'~ 60 ij ,. '' 
71.6.n.nnn • ..,,.v•vvv 

8060.000 

627.385 
630.813 
631.875 
635.133 

628.855 
~ ""'". ~·. ,_- -----
10.::u. • ..ll "tt 

632.289 
635.415 

629.294 , .. , C<D7 
'\,l...i ~ •-'U' 

- -- 632;;517 
635.558 

· ·, "3'6 ~lt't · 
"-':I?_ 1 ':11 ..., ___ _._., 

632.959 

0.000 
3.428 
l .,062 
3.259 

0.000 
------- ., .. :-•·.;_·r-,, .:.-.~,,, 

.974 
3.126 

0.000 ., ,. .... 
"". ~ ;T,J 

.929' 
3.042 

o~uoo 
1. a-.n 
,a, • .,. - V 

,B28 
. II I 00 ;()Q0 --- 63"5;'811 ------ --2.-,52-

4630.000 631.583 0.000 
7140.-000 - ---~32~910- 1.327 
8060.000 633.558 .649 

11100.000 636,091 2,532 .. ·- - . - . -- ---- --- - --- ----

4630.000 634.744 0.000 
7140.000 635.656 • 912 

- '8060.0(JO - - - 635. 1140-- - . -~284-
11100.000 637.368 1.429 

4630.000 637.337 - ·o.ooo 
7140.000 638.447 1.109 
8060.000 638.792 .345 

11100.1100 - . 639.826 -- 1.034 

4630.000 639.220 0.000 
-7140.000- ·- ----640;215'3" 1.043 
8060.000 640.595 .332 

11100.000 641.586 .991 
. -- -- -- --- . --

4630.000 641.742 0.000 
7140.000 642.508 .765 
8060.000" 642.764 .z~, 

11100.000 643.561 .797 

. ·-

'4630~000 .... __ 647~29"D_____ 0~000 -
7140.000 648.173 .884 

2;.032 aooo.ouo 646.444 .210 
c9;u3z·---i:1:100.ooo - ----64'9.-zzr·- · ----~7a3 

29.089 4630.000 647.763 0.000 
- - 29. oa9--· ·· ·n 40·.-crou- - -5--.0-~ 67B- · -- ·-- -- ---~-gi-s -----

-n ftnn '"'ft I!' ft A A ft LAn n, • _n, 
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671.600 .. 750.100· . 672.000 765.300 "672.400 780.600 
673.800 826.300 674.000 841.500 674.100 B56.700 
674.000 902.400 674.000 917.700 673.900 932.900 
676.100· 978.600 617.800 ·913;aoo· .. 679. 700 ... ·1009.100 

4.000 .050 198.000 .010 222.000 .035 
-

:31.557 21?~000 
0.000 
0.000 

1~e~oi>o 
0.000 

670.600 

211. ooo --·- ··-6so. loo ·-- -· 680• 100 6eo .1 oo 
0.000 

686.600 
610·.aoo 
661.800 
671.500 

- 101.000 
232.000 
211.000 
723.0oo . 674~2·0·0-- ·-

0.000 0.000 

·- 679~600 
662.900 
673.000 
685.ooo 

0.000 

- --- ~ -- ---------- --- ------

189.000 0.000 0.000 0.000 
43.000 670.700 __ 60.000 673.900 

109.ooo - ·61ij;fioo i90;01,o--·· - 664.60o 
243.000 663.100 2~1.000 663.000 
360.000 672.500 460.000 674.000 
760.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 

.uu u. I U .uuu 
52.300 680.100 69.700 

,, 
139.500 671.300 157.000 
226.800 670.900 244.200 
314.000 669.900 331.500 • 401.300 671.300 418.700 
488.500 •-·-673.300 ···-· ·506.ooo-··-·---·•--··-·--•--· -• · "]:. 

516.200 667.400 518. 700 ·• 
528.900 662.900 531.500 

- 541 ;1·0·0 - · -- 66Y.-1cro- - -·-544;200· ·-···-- - · · · - · 
554.500 661.900 557.000 
567.200 663.600 569.800 
sao.ooo 669.soo se·2.600 
643.SOO 672.500 658.700 
719.600 671.400 734.900 
19s.000 673~300 ·a1i.o·o·o 
872.000 674.000 B87.200 
948.lOO 675.500 963.400 

1024.300 687.300 10·39.60·0· 
.oso 760.000 0.000 

0.000 
0.000 

110.000 
222.000 
25ij.000 
560.000 

0.000 
0.000 

0.000 
0.000 

673.500 
664.200 
666.400 
673.200 

o. oo"o -
0.000 

0.000 
0.000 

160.000 
2i3. 000 ·- -· -
267.000 
660.000 

0.000 
0.000 

--- ··•---- ·-- -··-- -·-·---

-- --·---·-- ------·-------- -•---·-·-

.. -. 
• 

• 
I 

'• 
• 
• 
• 
• 
• If.I; . 

• 
• 
• 
• 
• 
• 
• 



• *oooooooo••ooooo•v•oopooooooooooo+oooooooooo 
• HEC2 VERSIOM UPDATED JAN 1976 

ERROR CORRECTIONS Olo02oOJ,04o05o06,07,08o09 
.- --MODIFlCli1IONS s2,s·3,-51t,55o56-;S·r;5·5•-· -· ... - __ ,._ 

• - 00000000000000000000000000000000000000000000 

11fM·-- _,. .. -- , --- - , - _,, ....... 
~;~; 

"- -11 

•· Ti? i: T3 

Jl . ,, 
,;-·,& Jc .i •',' 

Ii J, 

•- -

' 
., 

e!, 
' 

I. ' 

• I ~~ 
•i-

• 
1' 
' 

e( 

\ 
•1 
•1: 

SH!:LB't' l01<{NSHtP-J0B NO·. !5670-08 
100 YEAR FLOOD= 8060 CFS 
CLINTON RIVER MAIN BRANCH 

ICHECt< ING NINV IDIR 

-1. 4 • o. o. 
NPROF IPLOT PRF\IS XSECV 
--- ------------ ------------ --- -- - - -

J.ooo 0.000 ~1.000 0.000 

STRT 

0.000000 

XSECH 

0.000 

METRIC 

o.oo 

FN 

0.000 

1~·' ---- - - - - - - ----- ------- -- - - --- --------------------- - ·- -- ------- -- -- -- ---- -

··:1 
-I -

•: -~ ---- . 

l - _,, - -- -- - ------- -- ------- ----- ---------- -------- ------ ---

,,7 

I I 

HVINS 

o.o 

A-LLDC 

0.000 

Q WSEL FQ 

626.870 
-- -- - - - - --- --- - - - - -o. 0.000 

IBW CI-INIH ITRACE 

0.000 0.000 0.000 
- --- - -- -

------ ------------

-- ----------

---- -------------- ---------------

--- - ------ ------- ~--- ----------- ------

.. 

• 
• 
-• 

----- --- -· -U,·· 
' • 

., 
/: 1 ' 

7 ., • 

• 
• Hi ,, 

• 
• 

• 
• 
• 
• 
• U· , 

-·• 
- - --- - -- -- --- - ----- --- ----------- ---- -------------------

• 



• I''* • CCHV= .S00 CEHV= 
1490 NH CARD USED 

l. 001 o 
r.· ·-·· .. . .. ·- - . . ·--·------ -•·· ---·-- --- •· - - ----- ------------- •--· .. ---- •-·-·· -· --------
' ·;· 3265 DIVIDED FLOW 

I -
r -· Sl::CNO ...... DEl•TH -- cilSt::L.·•·· . ·cRIWS. 

•. 1 Q OLOB OC"i QROB 
: .. : TIME VL08 VCH VROB 
r:- · ·--- -sLOPf'.. - · ··xcc:iac- -----xccli ·-·· -XL6aR . _; 

WSELK 
ALOB 
XNL 
ITRXAL 

)r - 2s·.19, 
8060. 
o. oo, 

• 0 0262 :li 

··r:l;1r1 "626.e11 ·••· ·· ·o-;-oo · - ·626 .. a1"-

":, 

•· ~-. -~~ -~-
o. 

I~. 00 
63. 

00601. o. o. 
8.66 o.oo 0.000 

631. - 63;-- - ·- 0 

1490--NH c:"1UfD-U!iED- ....... ·-· - . 

3301 HV CHANGED MORE THAN HVINS 

EG-- .. - - HV - ----. 
ACH AROB 
XNCH XNR 
IDC I CONT 

628. O:l1 
931. 
.037' 

. o, 

l • -16 
o. 

0.000 
l 

·t=tL - -- --- . OLOSS 
VOL TWA 
IIITN F.LMIN 
CD°RAFI 10PWtO 

BANI( ELEV ··-
L.EFT /ilIGHT 

SSTA 
ENDST 

o.oo 
Clo 

0.0110 
0 • ll 0 

o. Oil° 
o. 

613.00 
76.72 

632.-40 
632.20 

651.00 
730.05 

• I. 
--- ------··-----··· . •·· ·---;-, ~-

• 
'' 

,1 • 

µI I 

• 
• 

' •,,- I 

-•Fi:,. 
---------------- ---- -

•-' ., .: 
• 

3470 ENCRO~CHMENT STATIONS= 
2s.20· 14.96 628.12 
8060, o. 6575, 

.oo .01 s.1& 
, 000631 -- 60, 601.··· -

14~0 NH CARD U~ED 

300.0 464.0 TYPE= 1 TARGET= 164.000 
o.oo -<f,;oi>" ·- 620;49,· .Ja .(17 .39 

1485. o. 1214. 392. .i. o. 
3.79 .040 .037 .040 .ooo 613.16 

60"~- --- · ~ · o, ---• -- ·1 ·· o.tnr-···16~.oo· -

625.76 
620.06 

300.00 
464~00 

e1· 
, 3470 ENCROACHMENT STATIONS= 300.0 :i24. 0 

o.,oo 
o. 

.040 

TYPE=: 
6?.8.60 

1286. 
.037' 

l TARGET= 224.000 

•: 
~:~. 

el·, 
!. 

ef 

.,-
• M~ .,. 
•· 
• 
• ,.~ 

2s.21 · l'i~06 · 62a~·:i1a · - - o.oo 
8060, o. 5278. 2782. 

.01 .01 4.10 3.06 
-.ooo39S ·60~- 601.·· · ·&o. 

141:JO T-IH CARD" u•;En 

3470 EN"CROACHME:NT STATIONS= 

VALLEY SECTION A 

25,2] 
8060. 

, 02· 
.000211 -

I 1•• 97 
o. 

.01 
ll l O. 

1490 NH CARO.USED 

628.5i7 
3869•. 
3.03 
l 02:;;-

3470 ENCROACH~ENT STATIONS= 
25,24 16.19 - 62a.s,9--·-
8060. o. 4761. 

• 02 .01 3.79 
• 000356, .... - 51 •.. -- ·51;;·-· 

SPECIAL BRIDGE 

300.0 

o.oo 
4191 • 

2.31 
90. 

318.0 
0 • Oil 

3299. 
1 .52 
sr. 

- 2 

626.0 

0.,00 
o. 

• Cl40 
2 

. -- 0 -•-

TYPE=: 

• 
628.oA, 

1276. 
.037 
.. 0 

695.0 TYPE= 
0.,00 - ""628. 71i 

o. 1254. 
0 Cl40 0 037 

-- ... ··- 0 ... .. 1l ---

.22 - · · .c:1:r- .oe 
910. ~•• o. 
.040 .ooo 613.32 
--1 o.oo ·224.00 

l TARGET= 

.11 
181'5. 

.040 
l . -

• 03 
10. 

.ooo 
o.c10 

320.000 

72 

• -OS 
1. 

613.60 
326.00 

l TARGET= 377.000 

-6.:!5 • 92 
620.22 

300.00 
524.00 

--620. 2Ir·--•·- --- --- ---------
620. so 

Joo.oo 
·· 626.oo· 

.-is -- .01 .04,· · ·621~z.o· ----
2115. 1.. 1. 620.50 
.01s .ooo 612.40 310.00 

---- ·1 . ··•· D•-CIO ···-377;00--·· 6Q'5~·oo ------· .... ·- -- ------· 

• 
-• 

-- - i 

"' ' 

,. 
• 
• -. 
• 
• 
• 
• 
• 

" . 
_I . 

:: . 
---------- ----- ---Ul 

•• 



.j 

.I 
" r. ·-

'' ei:-

,)..,. .. A.1'1. ' • 't.., ,( 

o.oo 1.90 

1490 NH CARD USED 
3280 CROSS SECTION 

DEPTH 
OLOB 

1..urw 
J.o • 

:uLt.n: 
o.oo 

25. 25 El(TENOEO 

. ,.; 
94.00 

.46 FEET 

CWSEL CRIWS WSELK EG 
QCH QROB ALOB ACH 

ti', ... 

o.oo 
t,AKt:. , 

964.10 

'l'ijtt, .. 

•1~· 
SECNO 
Q 
TIME 
SLOPE 

. VLOB -· llcH· --··--,IR-OEC ---· -x;;;c ---·--- -XNCH- ,_ -· 

HV 
AROB 
l<NR --

HL 
VOL 

--WTN 

I 

' 
l e1_-:: 
;~ 

.,;-
,· 
I I . 

.,-; 
I l'r«i" 

XLOBL XLCH XLOBR I TRIAL IOC 

PRESSURE ANO WEIR FLOW 

EGPRS 

630.74 

EGL WC H3 QWE[R 

628.73 1r.oa 3665. 

3470 ENCROACHMENT STATIONS= 31'1.0 

QpR 

4.l96. 

1100.0 TYPE== 

I CONT CORAR 

BAREA E:LLC 

964. 6,~5.So 

1 T AflGET= ·11~:-' 
B~t01l,E S'EcT!ON ·E1· 'AUBURN "ROAD OPSTR£AM FACE 

er 
25.25 16.76 624.16 o.oo ·- ·ao60. o. 3450~-- · -· 4o~o. 

•c .03 .oo 2.64 
.000110 44. 44. 

er 
. CCHV= .300 CEHV= 

', 1 ~- 1490 NH CARD 1JSED- . 
.700 

• I ., 
1 .,-

e1 
~ qc ., 

25.39 
8060. 

-··-.07 
.000415 

VALLEY SECTION C 

113.67 
o. 

· --o.oo 
806. 

629.27 
7675. 
4~54- · 
755. 

CCHV• .100 CEHV= .300 
1490 NH CARO USED 

3470 fNCROACH~ENT STATIONS= 

VALLEY SECTTON 01 

1.37 
44. 

o.oo 
385. 
I .62· 
636. 

900.0 

o.oo 
o. 

.oso 
2 

o.oo 
o. 

- ···.uso 
2 

1040.0 

629.2:3 
1308,. 

.o3ta 
I) 

629 • 51~ 
1654 .. 
.037 

() 

TYPE== 

.06 
3369. 

.050 
J 

.32 
237. 
-~oso 

1 

.49 
18. 

.ooo 
o.oo 

• 18 
7o. 

~000 
o.oo 

1 TARGET= 

.:,., 

~1.00 
t.L,.; U 

612.40 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 

EL,.;tm 
612.40 

- --··--------- -- ---·-- ---------- -- ---- -- --- _ ... -+-

·--E:L.MIN - -· SSTA -·---··· -· 
TOPWIO ENDST 

ELT'RO 

627'.00 

1a2.ooo 

73 

o.oo 
2. 

612.40 
782.00 

74 

.18 
9. 

. ·510.60 
184.30 

140.000 

1~ 

CLASS 

30.00 

621.40 
620.50 

318.00 
1100.00 

633.40 
6~:3.60 

572.45 
756.75 

- ----- -- -

-
• ~• 
-• ,, 

'_1• 
. j ·-• 
• j" ,,., II 

w 

•• 
• 
~ 

• 
• 
• 
• 
• 
• 

2s.5o 16.45 629.45 o.oo o.oo •

1 

---- ··•- •--•- AAA AAA----·• ·- -- -• •-•-- • 0,"\1 0 \II) ... :, • <!, • u .. 0.H ,0 :,u 
8060 ~ . --o-; ··19or;- 159; o. 1457 ,;- --- - - 57; ·91; 11·.-- 62:2. 00 

.10 o.oo 5.42 2.00 .oso 
• 000659 600. 530 • 460. 2 

• 03ir .050 .DOO 613.00 905.45 • 
------- ... .. - -- ...... -- ·-·- --u 

- ~- ---~ - --- .. ---- ---- - . -------- - ------ -----

.SOO CEHV= 1.000 •G CCHV= 
••--1490 1'1H CAF!D-USED ------ . ---- -·--- - -·--· -··· 

•C . --'' 

3470 ENCROACHMENT STATIONS= 
2s.s1 ·--1-i.~3r-· 6Z9;s1 -----
0060. o. 8060. 

.10 o.oo 6.05 
.001143 76. 76~ 

900.0 1014.0 TYPE= 
0 ~ iro . ·-•-- ·o • OD . 6-:.o • DU 

o. o. 1332. 
o.oo .050 .039 
76. -· · -··- - 2· ··-· ·· - ··o 

1 u.uu 
- --- - - ----

1 TAli!GET= 
--·· ;57 .-06 

0 • 93 • 
.oso .ooo 

1 0 • 00 

1.1 .. • :,:, 1u .. u.uu - - - - ·--

114.000 
.r2-·- 631,,50 
11. 1000010.00 

615.20 900,,00 
r14.oo··· ro1-.,.-oo -------- --·----- ------ - --- -- --------------- -- - ---- -

•• 
:.• 

• 
I I 



• SPECIAL BRIDGE 

WI SB XK XKOR 
• o.oo 1 .90 

.- 1490 lill•r CJ:Ro··o!>ED . -
•. : PRESSURE FLOW 

COFQ 
3.04 

ROLEN 
o.oo 

,-- . -- - - •---- ... -- . --· - --·- -· ... ----- - ---- .. --- •-----
'•II 

BWC 
114.00 

BWP 
o.oo 

8AREA 
948.60 

ss 
o.oo 

ELCHU 
615.20 

ELCHO 
615.20 

• u 

• - ----· .. ------ ~ - --- ---------. --- ----- ----- ------- ---- - ·1'1 

• 
_, _I 

i • . EGPRS EGI.WC H3 QWEIR QPR 

8060. 

BAREA ELLC ELTRD CLASS 

10.00 
•• ., 

---- --631 ;o4·--- -- 53.,.--01,· -~ mr· 
1 • • U • • 

,,, .-~., ...• .'. 3470 ENCROACHME~T STATIONS= 

o. 

900.0 1014.0 TYPE= 1 TAWGET= 

BRIDGE 5ECT10N E - CON .RAIL. RAILROAD UPSTREAM FACE 
-

1 ! : 

. , 
,., 2s.s1 16.01 631 • 21 w·-•- --· ee160. . .. I);· . . 80iHI. •. --;-, .11 o.oo 5.28 .. , 

.001138 14. 14. 
=' - - - - . - . 

1490 NH CAPD U~ED .
ij~. 

.,:; 3470 ENCROACHMENT STATIONS= 
25.57 16.68 631.87 
8060. 278f. - - 2746-. 

•· .13 1.89 s.21 
.000982 175. 312. 

• 1490 NH CARD USED 
SECNO' - DEPTH -··cwsEL · 

•• Q QLOB OCH 
TIME VLOB VCH 

o.oo o.oo 
. ... 0~ () . 
o.oo .090 
14. 2 

841.0 1305.0 
o.oo o.oo 

- -- - 2533. - - 1475~ 
1.02 .090 
175 0 2 

-- ·cRhlS ... 
WSELK 

QROB ALOB 
VROB XNL NJ- ~LOPE-- . XLOBL - XL.CH 

. . ---·-XLbBR ____ fTRIAL .. . 
.I 

•·=-= 

•: .I 
- ... 

3470 ENCROACI-IMENT 
25.63 17.ol 

-0060. 4546. 
.17 1.18 

• 000349 175. 

1490 NH CARD USED 
-·t!s.11 ·r1;r2 

B060. 5758. 
0 24 • 79 

-- --- --- ---- -

STATIONS= 533.o 
632. 19 o.oo 

1101. 1813. 
3.15 1.13 
312 • 175. 

- 632 ;2-g-·------·o. oo·· 
110s. 1197. 
2.03 • 73 

.000144 --- 22s.--- · ·--41lr~-- --·---zzs~ 

·:,:, · CCHV= - ·; 100 ·cEHV=·---- -.3U1J ____ - -----
-~ • 1490 NH CARD USED 

1400.0 
o.oo 

3"86T. 
.090 

2 

--- o;oo 
7323. 

.089 
? --

631.64 
1S26. 

.048 
0 

TYPE:c 
632.05 
.. "S28~ 

.048 
0 

EG 
ACH 
XNCH 
1o·c· 

TYPE• 
632.23 

540. 
• 048 

0 

·53~. '3r 
545. 
.048 
-- 0 

.43 1.56 . . o. 94~ 
.oso .ooo 

1 o.oo 

1 TARGET= 
• 18 .28 

-- -1394. --- . 107 ... 
.090 .ooo 

1 o.oo 

HV ---- - -- --H[ . -

AROB VOL 
XNH WTN 
ICONT .. CORAR 

l TARGET• 
.os 

·160T. 
.087 

1 

--·.02·•-. 
1636. 

.087 
1--

.12 
127. 
.ooo 
o.oo 

• os-
170. 
.ooo 

· ·o·. o·cr· 

- - VALLEY SECTION--F -------·· ·-··· -- -- - .... -- -

26.22 
8060. 

.76 

17.42 
·5771. 

.76 

632.52 
1076~ 

1 .93 

o.oo o.oo 
1213.-----T609~ 

• 71 .089 

632.53 
557~ - •· 
.048 

.02 
1'712~ 

.o87 

.23 
522. 
.ooo 

634.10 

114.000 

76 

o.oo 631.SO 
· · ·12. ·1 ofiooo ~ oo 
615.20 900.00 
114.00 1014.00 

- - - --- -~--------- - . - ~-- ----- ---- --- - - --

464.000 
.13 624.49 
13. 624~99 

615.19 l:141.oo 
464.00 1.305.00 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENOST 

-533.000 
.06 624.48 
16. 624.98 

615.18 533.00 
B14.14 1:147.14 

. - .02 .. 624.47 
21. 624.97 

615.17 91.77 
1256;20··1341.~6-

TT 

.oo 
.. 66. 
615.10 

624.40 
- 621+·.90--

09. 75 
-·- -- --- ------------------------------

-• 
I .. 

1:. 

• 
-,, ,, 
?• w, 
--·• 

! ..,. 
._ I 

• 
I 

- I 

;• ,. 
• 
• f,F, 'I 

• 
-• 

, •• ' 

• 
• 



• 

I I 

._; 

1490 NH CARD USED 

21.os 
8060. 

1.25 
.000583 

VALLEY SECTION G 

VALLEY SECTION H - - - --- ----- ----

10.06 633.56 
4940. 2562. 

1.56 3.52 .. 
1100. 1370. 

--- -- ~--- - - . 

o.oo o.oo 
559. 3157. 

.~2 .o62 
1250. 2 

I •18-···:·· 
ej_ 1490 NH CARD USED 

I 
VALLE'.'f SE'.CTlON I •· 27.56 10.24 635.94 o.oo o.oo 

. ' . 8060. 2620 • 5043. ··397~-- ·162a~ . ; 1.39 l .61 6.69 l 0 38 .093 
' .002817 2100. 2700. 2250. 3 

• ~I#,-- _1490 -~•H _ CARD USED -~ 
•• 

•.:.-

V6.LLEY SECTION J 

·21.a-s · · 
8060 • 

l 0 55 
- ;-0011a1 

12.99 
4435. 

l .34 
1350. 

638. 79 
2971. 

4.87 
1540 • -

-- o.oo 
654. 
1.17 

1450~ 

- - 0 • 00 
3319. 

.102 . -- 2 

V~LLEY SECTTON K 

28.15 
8060. 

1 .68 
.001056 

10.69 
5326. 

2.37 
1100. 

640.59 
2734. 

s-;16 
1580. 

o.oo o.oo 
o. 2250. 

• 01 .044 
1350. 3 

---- ------------
1490 NH CARD USED 

SECNO DEPTH CWSEL CRIWS WSELK 
a - ··in.oe - QCH - -~Q·Roa·· -----ALOB"-
TIME VLOA VCH VHOB XNL 
SLOPE XLOBL XLCH XLOBR I TRIAL 

633.64 
727. 
.041 

0 

636.39 
7S-4 ~-----
.047 

0 

638.-94-
61 o. 
.046 

. 0 

640.79 
530. 
.040 

0 

.09 
609. 
.100 

l 

.45 
·2a1. 
.100 

1 

.15 
561. 
.110 

1 

.20 
o. 

.090 
1 

EG HV 
-- ACH"-- --- ---Al<OB --

XNCH XNR 
IDC ICONT 

- ·v11LLEY-SECTTON7:. ______ ---- - - --- ---- ------- ---- -- -

28.46 
8060-. 

l .so 

9.46 
3808. 

l .82 

642.76 
3337~-
6.35 

o.oo o.oo 
··915.----- 2091~- -

1.01 .012 

643.05 
525. ---
• 045 

.29 
·•no.- · 

.131 

.62 
1022. 

.ooo 
o.oo 

2.64 
1207. 

.ooo 
o.oo 

2.!>l 
1321. 

.ooo 
o.oo 

l. 83 
1459. 

.ooo 
o.oo 

78 

79 

.01 
l '51. 

623.50 
970.71 

80 

.11 
197. 

625.TO 
867.51 

81 

630.?.0 
629.90 
41 0 02 

1061.73 

632.70 
f,32.70 

102.,;4 
970.45 

---~·o:r·-- 63,~ 30- -
226. 635.40 

625.80 43.24 
982.92 1026.16 

82 

• 01 636.40 
260. 640.50 

629.90 57 .19 
799.36 856.55 

HL OLOSS B~NK ELEV 

. . .. 

- - ------- ~--------· -- --

--- --- -- + - - --- -- -

·voL·-----·rwA-·-··t.:rrT/1:lIGHT - ----- ---
WTN ELM IN SSTA 
CORAR TOP~ID ENDST 

2.23 
- 156T. 

.ooo 

· · ··a3· ·-- · -

.03 
295. 

633.30 

640.90 
639.60"" 

123.27 

-- - ------------- ---------------- - ---------

J 

., 
•• 

:e 
Ill · 

I ,. 

• 
:e 

• fl I I 

• 
• 
• 
• 
• 
• 
• 
• I.I 

• 
• 
• 



• ,MU 

• 
1490 NH CARD USED 

3470 ENCROACHMENT STATIONS= .o 923.1 TYPE= l TARGET= 939.999 

• 
•• ,-r· ··· .. - · · --- · -- ---· lfti[LEY- ':>C:CTH)N_M ____ ·------ •-··sl+· · · ···· --..------... ··----- - ---- ·-- ·--- - --- - ----- ~ 

'i• •• 29.03 8.44 648.44 o.oo o.oo 
-~,- BO6cr. ··-·-·;221i-s. •-·-"3141·. --·-·2·008·.--- ··1·09s.· 

•::- 1.99 2.05 6.02 1.41 .019 
, .002021 2400. 3050. 1900. 4 
I··-··- .. --- - .. •----------·-----·--. , .. 
'' ,. 

~ CCHV= .soo CEHV• 
' ·jW 14,90 NH CARD IUSEO 

1,000 

~:~ 34,70 tNCROACHt.11:NT STATIONS= 
1· • 29009 8,84 648.96 -

210.0 -·o ~-o·o --
• . 8060 • ;2268. 3992. 

· . 2.01 2.26 6.11 
1

•

1

1• ~---·---·~oo-zo12·· 210~ · · ··· 302. 

1800. 
1.11 
220~ . . ,: 

". -1~.90· fl!H CARD .lf5"E'.D . . ,-
r . "-W 

il~ I 
3470 ENCROACHMENT STATIONS= 435 0 0 -~-,. 

1-· -
•• 
• -' Q~ • 

- •.. 

29, 1a 9.61 · 1:149~·91 ·o;·oo-· 
8060, 1998. 5260. 802. 
2.03 2.64 7.56 1.62 

;ocf2B"7o·· --· 3f5~- · · 453;·· · · ·l"3o. ··· 

1491 ~H CARD UsED-

3470 ENCROACHMENT STATIONS= 
2Y,2b lo,73 651.23 
8060. 790. 6883, 

2,04 2.66 8.86 
.003486 -~is. 453. 

1490 'IH CARD USED- .. 

710.0 
· o. o·o 

387. 
1.10 

- 330;· 

3••70 FNCROACHRENT STATIONS= 

VALLEY SECTION N 

895.0 

925.o 
o.oo 

1002. 
.073 

l? 

925.o 
··o.oo· · 

757. 
.075 

2 

975.0 
o.oo 
297. 
.078 

2 

100-S.O 

•
• 

29.32 
8060. 
2,05 

,003608 

11.68 
s1. 

2.94 

652.28 o.oo o.oo 
7950. 59. 17, 

'11, - ·210. 
9.42 4.34 .010 

- 3(l2-;-·--- '220~----·--- 2 

11,90 \IH CA,iD U5Eo···--· 

648.73 .29 5.68 .oo t:,44.60 
623 ;;- ··-·r4·67. -· ·· 1711,1. -··- - . 354~ - - .64S. 40 •·· -
• 040 

0 

TYPE= 
649~28 

653. 
.040 

b 

TYPE= 
65o;s2··- ·· 

696. 
.040 

0 

TYPE= 
652.29· .. 

777. 
.040 

o·· -

TY'PE= 

.un .ooo 
l o.oo 

1 TARGET= 
,32 ,52 

ll051. 1757 • 
.000 .ooo 

l 0~00 

1 TllRGET= 
-.-61 .9S 

177'6. 
• o,oo 
o.oo 

493. 
.090 

l 

l TARGET= 
1.05 · 1.33 
228. 1790. 
.100 .ooo 

l 0.00 

l TARGET• 

640.-00 
864.18 

715.000 
,03 

358. 
640, 12 
715~00 

490.000 
,29 

363. 
640,30 
490. o·o 

265.000 

58.90 
923.08 

645.40 
646.20 

210.00 
92's.oo . 

646.70 
647.40 

435.00 
<12S.oo 

····· ~ 4s-··--641. -.o 
366. 648.60 

640.50 710.00 
26s.oo ·915.oo 

110.001} 

AS 

6~3.64 1.36 1.05 .31 64a.ao 
844. 14 • 1797. 367. 649.50 
.040 .040 .ooo 640.60 895,00 -. -o - - .... l - - o.oo 110.00 ·· uro5.oo 

- - ----- ··- -- --

• 
•:•: 29,33 10.03 652.53 o.oo o.oo 654.30 .25 .41 661.60 J (----; 

8060, o. 8060. o. o. 754. 1798. 367. 661.60 L 

--- . ~·- -~ ------. --

---------- - - --

------ - ---- -

,. 
----i 

I ' 

'" I 
-

11e 
Ii• , • 

- - H l 

' ·• 
• 

'·,' • ' 

_-.1 • 

,:. 
I • 

• 
• If I 

,: . 

· 2. os · o. oo-· -·11r.·6a---•·-·· o-; oo --- -~ 070·•--· - • 040··-

l. 77 
o. 

.040 
1 

··• croo· --- 6,!i:2-. so ·- 900. 00 - . - - ___ ._..:c., ___________ _ ----------- ------- - --

• 
• 
• 
• 
• 
•• -~ , 004848 60. 60. 60. 2 0 

~ij)J _ NORMAL BRIDGE ,NRD= 4 MIN EL TRD= 661.60 M~X ELLC= 654.90 

29,33 10.03 652.53 o.oo o.oo 654.30 l. 77 

o .. oo 00.00 

., 00 • oo, 

980.00 

- --~-- ---- --------- ----- --- ---------·--·-----

-------· ------·-··----- ----···-
661.60 

• . ~ 

I I 



,. 

• 
• 

' • ' ~. \},j 

.003433 

SECNO 
Q 

UeuU 
1. 

1 • '"'"' 
l • 

DEPTH CWSEL 
QLOB QCH 

u. u 
1. 

_.,. .,, 
0 

CRIWS WSELK EG 

•' .=h •. 
0 

QROB ALOB ACH 

evJ11.. 

1 

HV HL 

• uu 
o.oo 

A~OB VOL 

'•'' ,,.;. .... ''UU • U 

aa.ao 980.0Q 

0LOSS BANK ELEV 
TWA LEFT/RIGHT 

• 
• ,,. . THIE . 

SLOPE 
. ·-vLos· ----· IICH - \/ROB _____ ---XNL _____ ---· ·xNc·H . ·- XNR·--- WTi•f ... ·-EL~iN-- .. ·sstA· -------- ------ -· -- ) 

XLOBL XLCH er 1-- - XLOBR ITRJAL IDC I CONT CORM~ TOPWIO ENDST 

•I . I 

I~ 

.--
-· 
" 

• 
e1:-· 

NORMAL BRIOGEtNRD= 4 MIN ELTRD= 661.60 M~X ELLC= 654.90 

BRIDGE SECTION O RYAN ROAD UPSTREAM FACE 

29.34 10.30 
8060. o. 
2.os 0~00 

0003147 37. 

1490 NH CARD U5ED 
29.34 10.31 
8060 •. o. 
2.os a.ao 

• ooS581l 1 • 

652,.80 
8060 • 
lQ.l!I 

37. 

652.81 
. - 8060~-

10.38 
1. 

o.oo 
o. 

o ;o,r· 
37. 

o.oo 
o. 

o.oo 
1. 

3301· !-IV CHANGED r-10RE THAN-HVl"l'.fS - - . ·-

3470 ENCROACHMENT STATIONS~-
29.36 11.77 654.44 
8060. 754. 6833. 

2.06 J.so · a.02· · 
.003500 66. 100. 

3470 ENCROACHMENT STATIONS= 
29 0 37 12 0 4T 655.ZT .. 
8060. 1405~ 5742. 

2.06 3.01 6.22 
.001897 ..... 44. 67~ 

1490 NH CA~D U~EO 

VALLEY' SECTION 

.... 844;0. 
o.oo 
473. 

... 2.59 
12. 

aoo.o 
. o·. DO 

913. 
2.22 

48. --

p 
- - .. -· - -----

29.82 12.02 657.12 o.oo 
8060. 4968. 1338. 1754. 

o.oo 
o. 

• 0:32 -
2 

o.oo 
o. 

.032 
0 

... 1062.0 
o.oo 
212. 

- -~ 060 
4 

1110.0 
·--o.oo 

467. 
.060 

3 

---- --
o.oo 

3791. 
2.41 · . ·1. '31 .. 2~69 - . 1 .-i 5 -- - - .056 

• 000342 1440. 2404 • 1630. 4 

654.48 
776. 
.o:Jz 

0 

654.48 
. 111 • 

.045 
0 

1.67 
o. 

.032 
1 

l .67 
-----o·. 

.032 
1 

.12 
1799. 

~ooo· 
o.oo 

.oo 
1799. 

.ooo 
o.oo 

.cs 
367. 

642~50 
00.00 

.oo 
3b1o 

642.50 
so.oo 

. 210.000· TY'PI:=· .. 
655.31 

852. 
.045 

l . TAHGl:'.T= 
• 87 .43 .40 

183. 1801. 368. 
---.o,o 

0 1 
.ooo - 642.67 
o.oo 218.00 

TYPE= 1 TARGET= 
655.67 • li-6 .16 

923 • 410. 1803. 
• tt45 .-G-74 .ooo 

0 l o. 00 

657.16 .04 1.28 
1949. 

.006 
o.oo 

496. 1530. 
·;u45·-- --.o7o 

0 1 
__ _./ 

310.000 
- .20 

368. 
6.42.14 
310.00 

87 

• 21 
397. 

·-645'; 10 
1275.90 

661.60 
661.60 

900.00 
900.00 

661.60 
661.60 

900.00 
980.00 

650.87 
651.57 

· ll44;o·o 
1062.00 

65'0;94 
651.64 

aoo.oo 
1110.00 

653.2C 
652.30 
74-;-gir· 

1350.89 

r) (5) 

ij-- -· - ----- ---- ------------ -- --------------- -
er-:-' CCHV= .100 CEHV= .300 

1490 NH CARD USED 
·30.04· -----9.91--· '657.61" ·-·o.oo ·o ~11 o 
8060. 894. 2703. 4463. 593. 

2.4B 1.51 5.92 2.15 .OTO 
·.002038· rso. 1130-; 900. -- . ---- 2· 

"657.83 - . ... 
• ;?3 

456. 2076. 
.045 .010 

0 "I 

. .62 
2036. 

• 008 
. --o.oo 

~-06 .. 654·; C/0 
420. 654.70 

647.70 379.06 
1098.18 ·1477~2~. 

- ------ --- ------~--- ------- ---- - ---

.. ---- .. ·--------------------------

,·• 
--- -- - ---

i : -• 
·• 
• 
• • • 

·Hi~·. 
- -- - - -- -

" • 
• 
• 
• 
• 

--• 

• 
• 

• 
• 
• 



• ·•• 
;. ,.,.u ,,11 c ... ><u u.:,Eu 

VALLEY SECTION Q 

659.65 o.oo o.oo 659.88 
2967. 4799~ 268. 491. 

~I. 

~+ 
~:_ 

30.25 
B060. 

2.Si' 
.002186 

9.35 
294. 
1. 10 
750. 

---&:-04·· · .. ·1.s'i------~11iii.. ···- · ·;o;;!r··-
1130. 900. 2 0 

1490 NH CARO US£0 
SEC NO DEPT>! 
Q . GLOB .. 
TIME VLOR 
SLOPE XL DBL 

30.49 8.77 

CWSEL 
QCH 
\/CH 
XLCt-1 

661.27 

CRIWS 
. .... GROB 

VROB 
XLOBR 

o.oo 

WSELK EG 
ALOB - ACH 
XNL XNCH 
!TRIAL IDC 

o.oo 661.39 ,.:_ __ -.. .; !!060. 325 •. 2442. s29·3,-·- 370. 526. 
2.66 .as 4.64 l .35 .100 .047 

,001686 750. 126S. 525 • ... ---------. :·1. li'!l·-11 
', '. 1 •• ' 

z 0 

--: . , 1490 NH CARD USED - -------- -

•·, 3470 ENCROACHMENT STATIONS= .o 1676.2 TYPE= 

,/Ul . I/ALLEY SECTH)lli _R ... •• 30.73 a.01 662.71 o.oo o.oo 662.81 
7870. 69'5, . ·-'1956~-- ·- 5'219. -- .- 196~. 4$5. 
2.76 .81 4.30 l.61 .100 • 050 

.002178 750. 1265. szs. 2 0 
- . ----------- - --- ... 

• CCHV:: 0300 CEHV= 0800 
1490 Nh-CA~D USED 

3470 ENCROACHMENT STATIONS= .o 
· o·~ oo 

1400.0 TYPE= 
o.o·o · 664.62 
813. 523. 
.100 .045 

... 

· · 3o .s·4 
7870. 
2.ao 

.003784 

.. '7~68 . '664-~28 .. 
1112. 3524. 

1.37 6. 74 
·400 • . .. 56tr.· 

3234. 
1,73 
'6'25. ·2 0 .. 

•· 

-~., . 

1490 NH CARD USED 

3470 ENCROACHMENT STATIONS= 

VALLEY SECTIONS 

.o 960.0 TYPE= 

· 30~ 94 
7810. 
z.az 

· · · ;oaJB74 

-- 7Jo0c .. 666.JZ .. ·· · o-;-oo---- o·;oo 66T.03 .. 
560. 
.040 

1624. 4798. 1448. 993. 
1.64 8,57 1.53 .109 

. -400. .... . 560; --- 625 ......... ·2 fj .. 

':;,~·r49ll NH CJiR!J\JSED·-----. --- ------ ·-· ·- --• --------· --· 
1:__! 

9[• 3470 ENCROACHMENT STATIONS= 841.0 1350.0 TVPE= r· - .. --·31 .os ----9.3s- --1:,5s.sr- · --~r.·ou· - ----,r.;oo · · 66CJ'.2B 
• - 1810. 99. 4875. 2896. 1 oa. S6o. 

.. 2.ss .92 a.11 2.40 .100 .oJ5 o• · 
0

002711 770. 7ltll, ... 530.; ·- '3'·---. - a· 

88 

2.05 .oo 656.70 
2109. 444. 657.20 

.23 
3051. 

·-:09-j -
1 

.. ·: oT ri.... 65·o. JO· ··· ·324; i o···- · ·-- -· o-,~ r 1 
O.OO 1205.0S 1609.15 · '-~ 

HV HL OLOSS BANI< ELEV 
AROB VOL r'1iiA. LEF'f/RIGHT 
XNR IIITN EUHN SSTA 
ICONT CORM< TOPIIIIO ENOST 

.12 l .so .01 659.00 
3909. 2111;· ... ~63 • 659-. l 0 

.100 .012 
l o.oo 

l TARGET= 

.10 
3233~ 

.100 
l 

1.42 
2238. 

.014 
o.oo 

1 TA:4GET= 
.34 1.62 

1870. 2289. 
.100 ,015 

1 o.oo 

l TARGET= 

652.50 
1578.ll 

.oo 
486. 

654.70 
1639.87 

1399.999 
.• 19 
sos. 

656,60 
1278.23 

90 

320,53 
1891:¼.64 

b6lo30 
. 661 ~00 

36.35 
lf>7f>.22 

661.70 
662.40 

121.77 
1400.D0 

..... 71 
947. 
.110 

'2.11 .. 
2324. 
.ol5 

.Jo 
518. 

658.30 
. .. 855~98 

. '6'62; 10 
663.90 

104.02 
960.00 ... ·r . o.oo 

1 TARGET= 509.000 
.. • ,r, · . 2 .·20 .. . ·;04 - . 664~'56 ___ . 

1204. 2357. 527. 664.76 
.oao .016 659.16 864.35 

s_ r tJ)_ 

--, ... 0.1>0 ·'485. 65 · T 350 ;oo - · --- · 

• ~ .· 'I 

• ---·-- ................ __.__ ___ ___._.,..... __ ----- ---~--.. ---..... 

. .:.·· 

·• 
:e 

• 
"' ,j~T:e 

.! 
• u I 

\ .• 
• 
• 
•• 
• 
• u, 'I' 

• 
• 

:e 
.J.' :_. 

• 



l . ~ ,.H ,1,,. KU U~t..lJ " 

3470 ENCROACHMENT STATIONS= 
31.16 9.84 669.47 

841.0 
o.oo 

2287. 
2.67 

1230.0 TYPE= 
o.oo 670.38 • 

•=-
7870. 174. 5409. 158. 594. 
2.87 1.10 9.10 .100 .035 

·.002142 ----i.-oo.-- --- 4oif. ---- - -·2ao. -- ---- ·-2 -- -------- -0- -

I 
3470 ENCROACHMENT SiAiiONS= 

--.--

31.20 
7870. 
2.87 

.002984 

10.10 
233. 
1.25 
21s. 

1490 NH CARP (f.;tcf 

,cj - 14':IO NH CA~D USED -
•r-:; SEC NO DEPTH 

669.96 
5949. 
9.69 
201i-. --

CWSEL 
QCH 

841.0 
---o;oo 
1688. 

1110.0 
o.oo 
11'!7. 

2.a2 .100 
145. l 

841.0 
o-.·1nf 

1448. 
2.87 

44. 

CRIWS 
QROB 

11so.o 
ci'.,oo · 
194. 
.100 

1 

WSELI< 
ALOB 

TVPE= 
671.09 

61•• 
.035 

0 

TYPE• 
611~34 

619. 
• 035 

0 

EG 
ACH - --: Q QLOF.I 

TIME -- - V(0R --- -vcH - vRoa---· XNL -- - - XNCH ---., __ 

~~ 
SLOPE Vt nru 

AL.\lnL XLCH 

3470 ENCROACH~ENT STATIONS= 
-- - -- --31.22 

• I-- 7870. 
~ - 2 .ea 

lo.24 
278 • 
1.38 

~· "'"" ITRIAL -~-I\L.VCn lUI., 

- ---- --~ - ---- - ----

841.0 1125.0 TYPE= - ·o~oo-- - ---o. 0-()- 671.66 
1123. 201. 624. 

2.93 .100 .035 
,-, - - .003348 - 65.- -

6T0;26-
6469. 
10.37 

------60 • - -- 44. - - --- - - -----

~: 
2 

,-__'., ~r490 NH -cA~--1Jc;Eo-· --• D 

.-;_ 
'I Mi 

•=--,_ 

3470 ENCROACHMENT STATIONS= 
31.23 10.30 - 6T0.36 
7870= 303. 6753. 
2.aa 1.45 10.74 

• 003553 42. - 40. 

841.0 
-o.oo 
814. 
3.02 

28 • 

-i-4g-o-NH CARD use;o- - -----·----------· - -- -

3265 DIVIDED FLOW 

3470 ENCHOACHMENT STATIONS= 

VALLEY SECTION T 

841.o 

1100.0 
o.oo 
,na_ 
I..V,.. • 

.100 
1 

-;--- ------:3-i.24----- l(Y iJ"t+ --
333. 

-&10. • -If- --66..,-; 1+-0 -- - o-.; oo- -
ac 7870. 
-:__ 2.aa 

' • D04103 
l .57 
-43. -

7307. 230. 212. 
11.52 2.78 .100 

40.- ·~29.---- --·-- 4 

0 

TYPE= 
671.92 

~~Q-
W'&..,,.. 

.035 
0 

TYPE= 

672.36-
bJS. 
.035 

---- -r1 

-

l TARGET:= 389.000 
.12 665.03 

531. 669.23 
.92 

858. 
.080 . ----i 

.98 
2370. 

.017 659.63 863.D5 
0.-00··- - 366-.95 -- 1230.00 

i TJIRGET= 
1.13 .53 
599. 2376. 
.oao .011 

l o.oo 

1 TAReET• 
' 1. 23 . . . ,, .• i 7 
sos. 2377. 
.oeo .011 

- 1 0 • 00 

HV HL 
AROB VOL 

-XNH WTN 
... ""'"""'' .. __ ..,, .. t<rt. 

l. 1..VN I 1..Ut'fAH'" 

-- ------

1 TARGET= 
l ~ ~\i .19 
383. 2379. 
.oeo .017 

l o.oo 

l TMtr;ET-= 
-- - 1~55 .13 

~7n_ .,'2.An 
Lo. '"'. 

~ ... ,..,,,..,. 
.oao .017 

1 o.oo 

l TARGET= 

329.000 
.17 

532. 
659.86 
307.68 

3{19.000 

665.26 
665.46 

862.32 
1110.00 

-. 08 ---· 665. 34 
532. 665.54 

659.94 862.12 
287.88 1150.00 -- - -

OLOSS 
TWA 
ELMIN 
TOPWiD 

2'34.000 

BANK ELEV 
LEFT/RIGHT 

SS1A -
ENOST 

• ft-- -665.42 ___ 
533. 

660.02 
263.0S 

2s~.ooo 
.13 

~33. 
660.06 
238.24 

-841.(l(l(l 

91 

665.62 
861.95 

112s;oo - - - - - -

665.66 
861. 76 

1100~-oo 

- - -- - -

• 
• - . -- - -- ------- ---- ---------- - - - --- - - - . ,, -.,. 

- ' 

~ii ' 
-'I _,_:'. 

•• -
I _. 

• ,,. 
1 __ ' 

• -----------
' 

- - -1 

• 1·• ---- '~! ... I I 

I~~ ,,_. 
-, 

--- - ---------------------- - --

: ". -

-- -- ·- --------- --- --- --- ----

. J 

• 
• 
•• 
• 
• . lJt!. , 

- - 1.92 
Ble 

.040 

--- -.115 ---.29---

23Ell. 533. 
665.50 --1--'lJ./ -----

666.'1'0 

:• 
-• - r -

.011 660.10 
0~00 -·- 257.-41 

861.68 
1195~-Zl • 



• U~· 

• 
3265 DIVIDED FLOW • 

• 3470 ENCROACHMENT STATIONS= 841.D 1~59.0 TYPE= 1 TARGET= -841.000 
·3r.2;. ··- ro;ao · 670~·92· ···-··o.-oo·· ·-·--o;oo ···1:,12·~-s.3··- ·1~·61 ·- ·;;o·a· · ·•- .og··· e.t,s·~s2··-- ------- ---- - - -- -·- - - ----- - -- _._,,. ______ --~- -- - ---- -

I I •. : 
! . 

1010. 414. 7125. 33U. 261. 668. 123. 2381. 533. 666.72 

I...;... -
2.8a 1.s9 10.67 2.68 .100 __ .035 .o4o .011 660.12 860.44 

- ·.003296 · - 2T. 2r. -----·-21.- --- · · 4 ·· - o··-···-·· ····r o.oo --- 21tJ~o2 · 12ol~e·8 ··-- ------- ---- -------~-- --------- - ----- - --- - . 

14110 NH CARD USED ... 
l •• l 

~ 
3470 ENCROACHMENT STATJONS= 784.6 

·--31·.20 11.04 - 611·.26·----·--o.oo 
1054.l TYPE" 1 TARGET= 269.500 

- o.oo 672.91 ··1.-6·5· -- ..... • 35 .04 
0

666.40 - -

•:c:. 
I. 

7870. 357. 7269. 244. 
2.88 1 0 53 10.70 3o93 

2:32. &79. 62. 2384. 534. 667.00 
.097 .035 .040 .017 6&0.22 802.90 

.003242 106. lOb. ·106. -- .. ·i 0 l o.oo 216.53 .. iiJi9~1t3 

- ----·----' - 1/J 

3470 ENCROACHMENT STATIONS= 734.9 997.6 T'fPE= 
o;;oo -67).33 

1 TARGET= 262.700 
. • 01 

535. 
660.35 
223.27 

661.40 --• 
667.40 

752.21 
975.49 

----- -----· - ---- --- -·- -

--
ei· -~ ei:. -. ., 

' •· 
I -~ .,-: 

' . 
' 

31.28 11;;32 --- 671.6T' 
7870. 249. 7343. 

2.89 1.38 10.68 
• oo31a2 · 121. · r21. 

1490 NH.CARO.UsEO 

·o.Olf 
278. 
3.82 
127" •. 

· 1;66 o'+i 
180. 687. 73. 2387. 
.095 .035 .040 .017 

--o· o 1 ·· ·· ·o;oo 

3470 ENCROACHMENT STATIONS= 685.1 
"Jr.31 11-.99 · 612;47 - ·o-.oo· 

1000.0 TYPE= 
···o.;oo · 673;;79 - ·-

1 TARG~T= 314.900 
r;31 - · ·--; 35 ---- -- • 1 o · · 668.40·· -

667.70 
699.25 

·To·o·o·; o o···--
7870. 210. 7041. 618. 112. 727. 

2.89 1.23 9.69 2.91 .093 .035 
• 002436 .. 127 • · 121 • . - -·127-. -- 3 - ···(j··-

"CCHV= .. • 100 CEHV= -
1490 NH CARD USED 

SEC NO DEPTH 
Q QLOB 
TIME VLOB 
SLOPE XLORl 

31t70 ENCROACHMENT 
31.33 12.47 
7870. 158. 

CWSEL 
··acw· -·· 

VCH 
XLCH 

STATIONS= -
673.08 

6604. 

CRIWS WSELK 
- OROS .... ALOB ----

VROB XNL 
XLOB~ !TRIAL 

635.3 1249.3 
o.oo o.oo 

1108. 139. 

EG 
ACH 
XNCH 
lDC 

T'fPE= 
674.ll 

747. 
- 2.89 -·•--·T~l3 --- - a.1J4 --· -- 2 .-ar·----- ~ oae- - · · · . ~037 

• 002236 127. 127. 127 • 2 0 

212. 2390. 535. 
.042 .017 660.48 

. 1 · o.oo 3·00. 75 

HV 
AROEI 
XNR 
tCONT 

HL 
... VOL-

WTN 
CORAR 

. 1 T4RGET= 
1.04 .30 
395. 2393. 

OLOSS BANK ELEV 
TW-A ·-i.:.EF'T /RIGHT 
ELM IN SSTA 
TOP~ID ENDST 

-635.300 
... 

.03 669.40 
536. 668.10 

. ;;-043 .... .-010 . 56"0.6T-- -6li-T~79 
1 o.oo 377.46 1025.25 

-~~ 1490 NH CARD USED 

------------------ -

---- ------- ------ ... ---

,, c,-:·--:3265" DI VIDEO rLow-· --------------- -- --- ----- ---------- .... ··•··· ---· ----- •-·. ---------- ----------·· ----- . --···--------------------

-

-~ - · ""3410 ENCFIOll"CRMEN, STA TIONS=-·--·uo.-z·- -Tcr3-..~e,··-TYPE= --- . ··r "TARGET=· . -.;.·436·;20·0·-- ---- -- --~- ---- ---- ------- ---- - ------ - - - -- -----

.i-;f 31.43 13.22 674.34 o.oo o.oo 67s.21 .a1 1.00 _.02 673.30 
- 7870. 3. 6236. 1631. 6. 750. 622. 2409. 541. 669.50 

,M~ 2.91 - .47 a.31 --2.62 ----- ;079·---- ---~1130··· ··--·.040 .ore· ·551~·12-- 449~69 --- - ---------------
nn?00~ s10. 510. 510. 2 o 1 o.oo 459.72 946.19 

• 
-_- . ' 
• 
• 
• .. u· . 

-: -• 

. -I 

• 
• 
• 
• 

: .• 
:: '. I • 

- ~ 

• 



• 1490 NH CARD USED 

3470 ENCROACH~ENT STATIONS= 189.0 760.0 TYPE= l TARGET= • VALLEY SECTION U - -- - - - -- --- ----- ----- -- - -- --------- - --------------- ---- -- ----I 

31.56 13.99 675.79 o.oo o.oo 
7870. o. 5289. 2581. o. 

- - - - 2 .-95--- --0-.-0-0-- ---1 .14- ---- 2. 1 •--- --~-019 __ _ 
• 001340 680 0 680. 68~. l 

,, 

I'/' 

~--.-
,d ,t I· ----"-'---.:_ 

676.34 .56 1.10 
741. 1204. 243S. 

--.037- - ----- .oso ----- ~019 -
0 1 o.oo 

-189.000 

92 

.03 678.60 
549. 671.SO 

-6-61. 80 -- -202 ~83 
525.60 728.42 

- -----·------------------ ------------- ----- ____ ......_ ____ _ 

---- ------ -- -- --------- ------- - ----- -- --- - - --

-- -------.: 
---

-~-I -
---
• 

•• • .-
. '-, 

1Bt •:-, 

•:: '. 

- --- ---------- - -------------- ----- ---- - ------------ -- - - ------ -- ----- ----- -- - - - -- - ------ - -- - - ----- -- -- -- ------------ - ---

- --- ---------- -- ----------------. --- ---------- - - --- - ---- - --- -- . ---- .. - --- - ---- - - -- --- ---- - - - --- ------- ----- ---------- --------- -----

-- --------------~----------

- --- - -

• 
• 
• 
• 
• 
• 

•• 
• 
• 
• 
• 
• 
• II- -

• 
• 

; . 
•• 
\e ,_ 
h-

:• 
• 



• 
• 

•• 

• 
' ' •· 

SUMMARY PRINTOUT FOR MULTIPLE PROFILES 

SECTION CHANNEL MIN EL OF MAX EL OF MIN EL 
NUMB'ER - -LENGTH ROADWAY ----.::ow· CHORD - -GROUND 

25.19 63.00 o.oo o.oo 613.00 
25.19 63.00 - o-;iro---- ·o ~ oo 613.00 
25.19 63.00 o.oo o.oo 613.00 
25.19 63.00 o.oo o.oo 613.00 

-•-- --- ----

"'"' -:>n "" "" n nn n nn .. ,~ ' .. L-Jer;..v '-''-'• U'V v•v.,,- v•vv ...... ,.,I ........ 

2s.20 60. 00 0.00 o.oo 613.16 
25.20 60.00 o;oo o.oo 

" 

613.16 
25.20 60.00 o.oo o.oo 613.16 

2s.21 &o. oo ·-o-;uo o.oo 61'3.32 
2s.21 &o.oo o.oo o.oo 613.32 
2s.21 60.00 o.oo o.oo 613.32 
25.21·--· 60.00 o-. 00 - o.oo 

.. 
613.32 

25.23 102.00 o.oo o.oo 613.60 
25.23 

--
1·02•00 o.oo ·--- ·o;-oo~- -6f3~6o 

25.23 102.00 o.oo o.oo 613.60 
25.23 102.00 o.oo o.oo 613.60 

---- - --
25.24 51. 00 o.oo o.oo 61?..40 
25.24 51.00 o.oo o.oo 612.40 

DISCHARGE CWSEL 
·-.(CFS)-... - .. _,_ 

4630.00 
1140.00 -
8060.00 

11100.00 

A.;i;.--.an nn 
..,.. .... ..,Ve V'V 

7140.00 
8060.00 

11100.00 

4630.00 
7140.00 
8060.00 

ffioo·. oo " 

4630.00 
7140~00 
8060.00 

11100.00 

4630.00 
7140.00 

624.52 
626.35 
626.87 
628.26 

~:>&::,_ nc;, 
'-"'L--•v~ 

r t,27.39 ,_ -

628.12 
630.29 

625.09 
627.63 
628.38 
630.64 

625.17 
627.81 
628.57 
630.1:17 

625.27 
&27.82 

HV HL OLOSS QCH DEPTH TOPWID 
-~T-- --~--------•-- --~~---- ~· --------

.5') 
1.00 
1.16 
1.11 

o.oo 
o.oo 
o.oo 
o.oo 

.21 .a6 
---="•.IL> .06 ·.30· --- .. - .01 

• 48 • 08 

o.oo 
o.oo 
o.oo 
o.oo 

.16 

.33 

.39 

.65 

4630.00 
7140 0 00 
8060.00 

11100.00 

't02Z,05 
5881.14 
6575.23 
as • 7.oo 

·;;32· --·-. 04 • O!i 4222.38 
4757.28 
5277.66 
6975.09 

.~l .03 .07 

.22 • 03 • 08 

.21 .03 .10 

.41 
-•-10 
.11 
.13 

.09 4572.45 

.os 3s11·.•o 

.os 3868.94 

.07 5036.80 

11.52 
lJ.35 
13.67 
15.28 

76.72 
76. 72 -
76.72 
76.72 

11.89 157.07 
14.23 164.00 
14.9& - fi,4.·00-
17.13 l64o00 

11.77 
14.31 
15.06 
17.32 

141.Sf> 
224.00 
224. 00 --- __ 
224.00 

11.57 115.70 
14.21 326.00 
14.97 326.00 
17.27 326.00 ---- - - . 

.37 

.14 
.04 
.01 

.02 4630.00 12.87 

.03 4336.24 15.42 •• .... 25.24 51.00 o.oo- · o .-cro 612.40 ____ 8'060 • 00 - 628.59 - . -- • l!:1 --- • 01 . -- - ;04 4760~64-- - -16.;P~ 

89.50 
377.00 

"377 • 0-0-- -.-
• 

• .• , .-
.~,- -

ei-; 
, ~ll ----~~. 
~-

' ' 

25.24 

25.25 
25.25 
25.25 

--- 25 .25 

25.39 
'25.39 
25.39 
25.39 

2s.so 
25.so 
2s.so 
2s.so 

51.00 

----- 44.(IO 
44.00 
44.00 

. 44.00 

o.oo 
62T,(l(i 
&21.00 
627.oo 

- --527 .oo· 

1ss.oo o.oo 
- ,ss.no------71.tJo 

755.00 o.oo 
755.00 o.oo 

530.00 o.oo 
530.00 o.oo 
530.00 o.oo 
530.GG A A A u.uu 

2s.sr-· ---70.00 · 0.-00 
2s.s1 76.oo o.oo 
25.51 76.oo o.oo 

• n· ftfl uavv 

o.oo 612.40 11100.00 

--·-a2s·;so- ·612.1+0 4630-~oo 
625.50 612.40 7140.00 
625.50 612.40 8060.00 

- 62S-;5ll ___ 6I2~·40 Tl 100. 00 

o.oo 610.60 4630.00 
----·o.-cro--· ·610.60 · 7140.00 · 

o.oo 610.60 8060.00 
o.oo 610.60 11100.00 

o.oo 
o.oo 
o·.1rn 
o.oo 

613.00 
613.00 
613.00 
613.0G 

4630.00 
7140.00 
8060.00 

, ... ft A AA 

1..1.,uu.uv 

-- ---o ~-oo - 615.ZO . 4630.00 
o.oo 615.20 7140.00 
o.oo 615.20 8060.00 

- -~n- Kn - - c,e- '"':11"1 'I--, 'JAft- l\l'l u.uu ~l.J•l:.U 4,._aiYVeVV 

630.88 

625.63 
628.61 
629.16 
631.12 

626,19 
6~8.?1 
629.27 
631.20 

626.35 
628.88 
629.45 
631.39 

-- 6?6. 4'0 
628.94 
629.51 -- C. "2T - r.T· 
Q.J& • ..,., 

2s.s1 14.oo 634.10 626.20 615.20 4630.00 626.78 
---51s.·20-~'T11to.oo ·- · 630.2'2 

615.20 8060.00 631.21 
615.20 11100.00 634.31 

- 2s.s1 ----.~-;oo--~6:r4;io- ·-526.20 
2s.s1 14.00 634.lO 626.20 
2s.s1 14.oo 634.10 626.20 

• i 7 

.. -. 3!:, 

.06 

.06 

.06 

.20 
· • 2a·- · 
.32 
• lt-3 

• 2t1 
.39 
... s 

~! ... .o, 
-~35 
.49 
.57 
--pc,---
•• 7 

.32 
;40 
.43 
.54 

• o i .04 6il9.20 18.48 377.00 

;14 o.oo--4630.00 - 13.2~ <J4.oo 
.70 o.oo 3208.10 
.49 o.oo 3449.82 
-. 13--- - ---o.oo- 4074.89 

.36 .04 4577.53 
-; 17 -- .15 - 681+5;;39 .. --
.18 .18 7674.78 
• 18 .26 10326.87 

.22 .02 4575.53 

.zs .o3 7008.36 

.27 .o4 7901.41 
~~ ~L 'I n.n.t. n. OL 

•"""' oUO 1, uo-,.1,1 • oo 

• os·-- ... .07 4630.00 
.06 .10 7140.00 
.06 • 12 8060.00 
"a - 1 a -, ' ',.-,.- '"' ovu .. ~ ,1.,&<&.VVeVV 

.35 o.oo 4630.00 

16.21 777.'57 
16.76 102.00 

·11r;T2 ·702.00--- .. ----- -

15.59 172.68 
11:s;1r·----T82.2z - ---
18.67 184.30 
20.60 191.5b 

13.35 126.31 
15.88 133.05 
lo.45 134.5!> - ---- -

,o .,,., 
.I.D•,;J? ' "" .. , 

I, J "7 • I ,I. 

11.21r- -- 114.0·0· 
13.74 114.00 
14.31 114.00 

- 'l!. '>'7 -- 'I ,A--tlr\ - --- ---.. \J. IC.. • .l..&.""Y"eV\# 

11.5a 114.00 
- I .ls 0~00 .. 1r 40 ~ 00-----i s·;-02-·--- 114~ ou-- .. -- - --

1.56 o.oo 8060.00 16.01 114.00 
2.59 o.oo 11100.00 19.11 114.00 

- -- - -- -- ---- -· - --- - . --- -- ---- ----- ----

• 
:_'._ 

•----------1 

- --- . . - -

' -i• 
-' -

--• 

-. •• 
• 
• 
• II 

• 
• 
• 
• 
•• 
• 
• 



• 
' "· SECTION CHANNEL MIN EL OF 
• NU~IBE:R LENGTH ROADWAY 

MAX EL OF MIN EL DISCHARGE CWSEL 
LOW CHORIJI GROUND (CF'S) 

25.57 312.00 
-;- - --- · 2s-;57 - 312-;.-oo · ·· 

~. 25.57 312.00 
,~ 25.57 312.00 

, ;" I 

•-=Ll . 
I 

" .-
ijl . •• 

25.63 
25.63 
25.63 
25.63 

312.00 
312.00 

. 312-. 00 -
312.00 

· 2s.11 · ·· 401.00 
25.71 401.00 
2s.11 401.00 

-~----· ·2s.1r 401·.oo 

~ \;_ I 1r-1l : , 
I --4';- __ J "" 

' ' .-
• ' "'11'· 
el: 

• 
• ' 
··tl~, 
•::-, 

2~.22 
<'!6.22. 
26.22 
26.22 

26.79 
26.79 
26. 79 .. 
26.79 

210~.oo 
2705~01) 
2705.00 
2705.00 

3010.00 
3010.00 
3010·.oo 
3010.00 

21.os 1310·.oo 
27.05 1370.00 
21.os 1J10.oo 
21.os ··· 1370.00 

27.56 
. 21. 56 
27.56 
27.56 

2100.00 
2700.00 
2100.00 
2100.00 

·-

1540.00 
1540.00 

o.oo o.oo 615.19 4630.00 627.38 
- -·0;1ro--· --·0;1110 ···-c.rs;19··--11iio.oo·-- "ir,Jo;tn 

o.oo o.oo 615.19 8060.00 631.87 
o.oo o.oo 615.19 11100.00 635.13 

o.oo 
o.oo ···· o·.·oo····· 
o.oo 

·-0.00-
0.00 
o.oo 
o.oo··· 
o.oo 

o.c,o 
O.CIO 
O~CIO 
o.uo 
0~00 
o.oo 
o.no 

. 0 • ()0 

o.l,.o 
o~oo ---- ·-i:r.ll'o 
o.oo 0 • ()0 
o.oo 0 .1)0 

... 

o. 00 0.1~0 
0 .oo 0 .1)0 
o. o·o · · ·0·;·130· 
o.oo 0 0 l~O 

615.18 4630.00 
615.18 7140.00 
6i5~ 1e--·e·0Ei'o·.oo 
615.18 11100.00 

628.63 
631.19 
632.19 
635.35 

. 615.17 
615.17 
615.17 
615.17 

4630-;;oo--•·;1,20 .a6 
7140.00 ,631.:H 
0060.00 632.29 

11100.oil- · 635.41 

fi.15.10 4630.90 629.29 
6l5~lo 7140.00 631 .59 
615.10 8060.00 632.52 
615.10 11100.00 635.S6 
- . 

620.50 4630.00 630.18 
620.so 7140.00 632.13 

··620.50 8060;00 - 632.96 
620.50 11100.00 635.81 

o~o-o· 0~100·- ··623.so · 46Jo;oo··- 631.sa· 
7140.00 632.91 
8060.00 633.56 

111 oo. oo-··· 636. 09 

o.oo o.oo 623.50 
o.oo o.oo 623.50 
o.oo o.oo 623.50 

o.oo 0 .,oo 
o.o·o ··-· o·. oo 
o.oo o.oo 
o.oo o.oo 

o.oo o.·oo 
o.oo o.oo 

625.70 4630.00 634.74 
62s.10 · 114·0.cfo 635.66··· 
625.70 8060.00 635.94 
625.70 11100.00 637.37 ------- ---- - --

21.05 
21.05 
27.85 
21.8s 

1540~00- ·· · · o-.uo· -- ·· cr.oo· 
625.80 
625.80 
625~ ll0 
625.80 

4630.00 
7140.00 
8060.00 

637.34 
638.45 
638.79 
639.83 •· 

• 
. •• 

,® •: 
a:-~-Jt. · -. -,.J' ,_ 

20.15 
28.15 
2a.1s 
28. TS 

lSit0.00 

1580.00 
1580.00 
1580.00 
1580.00 

o.oo 

o. ·oo 
o.oo 
o.oo 
0 .-oo 

o.oo 

o.oo··-529.90 
o.oo 629.90 
o.oo 629.90 
o.oo 6<'9.90 

11100.00 

4630.00 
7140.00 
8060.00 

11100.00 

28.46 1610.00 o.oo o.oo 633.30 4630.00 
·2s.4r,·--- l6Hr;oo -· --- -u;o-o··· · --o.-uo --liJJ_-30· ·1140;00· 
28.46 1610.00 O.OO 0 0 00 633 0 30 8060 0 00 
28.46 1610.00 o.oo o.oo 633.30 11100.00 

. 639.22 
640.26 
640.59 
641.59 

641.74 
. l,42. s-1 ··· 

642.76 
643.56 

HV HL OLOSS QCH DEPTH 70P'IHD 

.60 .37 2888.09 12.19 464.00 .69 
-.-21 ·-- .32···- .09· ·2601.06- ··- ·1s.6;f --tii;io.oo 
• lB 
.13 

.09 

.06 
• 0 !, 
.04 

.ol 

.02 

- ·:}f-
.• oi -;o2-· ... 

.02 

.01 

.18 

.08 

.06 

.o4 

• ff 
.10 
• 09 

--.66 

.40 

--- -

.28 

.21 

.36 

.1s 
;12 
.01 

.12 
.07 
.05 
.oJ 

.. 43 
~27 
.23 
.14 

l • 00 
.59 

. ·.48 
.27 

1~32 
.79 
.62 

··-
.30 

3.36 
.44 ,-.2~98 

• 45 
.34 

.14 

.15 
~ :rs 
.11 

.24 
• 20 
.20 
~20 

.Jo 
;29 
.29 
.21 

2.64 
1.48 

2.31 
2.47 

·""2·. 53 ·-
2. 21 

1.95 
1.05 
1.83 
l. 78 

2.57 
2;;31-•· 
2.23 
2.02 

.13 2746.47 16.68 46/t,. 00 

.20 3067.31 19.94 464,. 00 --- - ----- --- -- -- - -- - -- -·· --- - -----
.JO 1566.85 
.00 1664.83 
.06 1700.86 
.os 1863.50 

• 03- - 996·;-45 
.02 1079.67 
.02 1105.26 
.01. 1213.43 

13.45 791.85 
16.01 B0E,.83 
17~0-1--814,.14 
20.17 831'.34 

· · 13.69-- 12u!-;.·r3-· -
16. 14 1241:!o 46 
11.12 1256.20 

· 20;24_ ·13oc1.2a 

.oo 

.oo 

.oo 

.oo 

910.89 14.19 
1041~·0•3'· •-• 10.4-9-

121J.36 
l24"ir • 29 
126(1.40 
130:1.29 

1076.19 17.42 
1198.83 20.46 

.o5 

.02 
• 0 l. 
.01 

2005.99 
1944.25 
1918.SO 
1934.25 

• 01··-·2012.98 
.01 2464.70 
.01 2561.58 
.01-·2838~81 

9.68 1146.35 
11.63 1180.87 
i2.46. · 11915°.':;°6 
15.31 123B.51 

0. 08 · -9-61r~ 42 
9. 41 96'.7. 33 

10.06 971). 71 
12.59--98:3.89 

9.04 8310. 15 

- - -- ., - -- -- -

.o9 
• l 6 . 
.11 
.oa 

3608.41 
4·6a1.-97-
5042.63 
5660.96 

-- ·CJ.96-- ·· at.:1·~s1·--·-· -
10.24 86'7.51 
11.67 57·1.20 

-- - - -- --- - ---- ----- -- -

.OJ 

.OJ 
;oJ 
.02 

2193.43 
2770.16 

. 2970.98" 
3595.32 

.ol 2320.27 

.02 2626.13 

.01 2733.61 

.ol 3079.99 

.02 2621.25 
-· .• 03·- 31·12.2.r. ···- .. 

0 03 3337 0 08 
.02 3803.72 

11.54 9715.07 
12.65 981.29 
12.9'1- -·91J:2-;712·-··-·· -- --------
14. 0l 987.76 

9.32 770.84 
10.36 797.02 
10.69 799.36 
11.69 - 807.75 

8.44 
9~21 
9.46 

10.26 

1280.60 
·1409;0·3-
1423.91 
1430.19 

.... -·· - ---- -- ·-···· --•--·- ------··-··-··· ---------

iJ ! • 
·• 
• 
• 

=1• 

• 
• 

::,•1· 

. I 

·• ,li: ' ' 

• 
• 
, . 
• 

' ' ',;. 

• 
• 
• u:, ' ' 

• 
• ". ' I 

' I 

' 

'..'• 
----- - ----------------------------------- ------·------------ - / 

• 



• 
SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE 
NUMBER LENGTH ROADWAY LOW CHORD GROUND (CFS! 

29.03 3050.00 o.oo o.oo 640.00 4630.00 

CWSEL 

647.29 
r,, ·- · ·2~.03 · -·:1oso.oo-·•···---ir;oo-·· ·o;oo ·· ·&4·0~111'>' · 114·0":o·o 

-~I 29.03 3050.00 0.00 0.00 640.00 R060.00 
--648~ 11··-· -

,:~. __ .. _29_-_0_~ __ ~o?o•.c>~-- ___ o_.o_o_ ---~_.00 ______ 6_~_0_._~_o _ _l!lOo.oo ,p 

648.44 
649.23 

•• 
t' •.. 

.• i 
,-.. ,--
' ' 

29.09 
29.09 

. 29. 0~ 
29.09 

29.18 
29.18 
29.18 
29.18 

302.00 
302.00 
302.00 
302.00 

453.00 
453.00 
453.00 
453. oo· 

o.oo 
o.oo 

·,i.oo· 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo li~oo 

640.12 4630.00 
6411.12 7140.00 
640: 12 -··1fotio·.oo 
640.12 11100.00 

647.16 
648.68 
648.96 
649.79 

640.30 
640.30 
640.10 
640.30 

4630.00 648.60 
7140.0D 649.60 
8060.00 649.91 

11100. 00 650 ~-81 

HV HL OLOSS QCH DEPTH TOPWID 

.23 5.47 .01 2589.30 7.29 861.37 

.21·-- ···s;64 - ------·.oo ···3444·~31--·•--- a.11 .. --i:iEi·3:st · ·-- ---- ·- · 

.29 5.68 .oo 3746.74 8.44 864.18 

.34 5.72 .02 4714.76 9.23 866.05 
- ------ - --·-- -- - -- - --- - --- - --- --- -- -

.26 .47 .03 2758.96 7.64 715.00 

.3U .so .03 3672.39 a.s6 715.00 

.32 .s2 .03 3991.95 8~8it 715.00 

.:!18 .56 .04 5009.56 9.67 715.00 

.45 .84 .19 3486.66 1:1. 30 490.00 

.57 .92 .27 4802.96 9.30 it90.00 

.61 .95 .29 5259.95 9.61 490.00 

.74 i.02 .36 &709.74 10~51 490.00 

it269.88 9.19 265.00 

• 
• 

i'. ' . 

1'p!., 29.26 
29.26 
29.26 
29.26 

453.00 
4sj.oo 
453.00 
453.00 

o.,oo o.oo 640.50 
640.50 
640.50 
640.50 

4630.00 649.69 
7110.0o 650.~Y 
8060.00 651.23 

.67 1.09 .22 
------•--•-

• 
.I. ., . 

• :i 
_'._, 

•·: 

.-
1 • trn
e _: 

29.32 
29.32 
29.32 
29.32 

29;33 
29.33 
29.33 

--2g • 33 

29.33 
: . ,J. . 29.33 .: t 29.33 

29.33 
'I 

.,._-, 29.34 
_-, I) '\ 29.34 

. , ....., - '29.34 
• 29.34 -~ .;-

-~ 
lb-•-: 
,-

29.34 
29.34 
29.34 
2'1.34 

29.36 
- ---29.36 - . 

29.36 
29.36 

302.00 
302.00 
302.00 
302.00 

60;00·-
60.00 
60.00 
60.00 

1.00 
1.00 
1.00 
1.00 

37.00 
37.oo 
37;00 
37.00 

1.00 
1.00 
1.00 
1.00 

100.00 
·roo. oo 
100.00 
100.00 

·• · 1r;o1J- ... ·· o ~(10 · 
o.oo o.oo 
o.oo o.oo 

o.oo 
o.oo 
o;oo 
o.oo 

o.oo 
o.oo 
-o~·oo ·· 
o.oo 

640.60 
640.60 
640.611 
640.60 

11100.00 652.29 

4630.00 650.48 
7140.00 651.85 
il060. o u·-- ·e.s2. 20 

11100.00 653.52 

• 9'6 
1.05 
1.37 

.74 
l 0 19 
1.36 
1.93 

----··1~"1 ' 

.. 
1 .33 
1.48 -- ---- - - -

.79 

.98 
1.os·--· 
1 .23 

·--o-~o·o · ···· o~oo ·- ·5,2~so · -463tr.oo·· -650.65 · · _-91 -- ---- ;;11 
o.oo o.oo 642.50 7140.00 652.08 1.53 .23 
o.oo o.oo 642.50 8060.00 652.53 1.77 .25 
o~oo ---o;oo ·· - 642.so· 11roo.oo· -·6s3;a3~ --··2·.60 ·· -- ·.31 

661.60 654.90 
. 661.-50-·· 654.90 

661.60 654.90 
661.60 654.90 

661. 60 
661.60 
.661;60 
661,60 

654.90 
654.90 

--654.90 
654.90 

642.50 
.. 642.50 

642,50 
642.50 

642.50 
642.50 
642·.so 
642,50 

o·. oo 
o.oo 
o.oo 
o.oo 

0 • 00 ·- --64c • 'SO 
O.OO 642.SO 
o.oo 642.50 
o.oo 642.50 

4630.00 650.66 
-7140-;;oo·- ··652~o"' 
8060.00 652.53 

11100.00 653.83 

4630.00 
7140.00 
R06o.oo 

11100.00 

4630.00 
7140.00 
8060.00 

11100.00 

4630.00 

650.79 
652.31 
652.80 
654.33 

650;19 
652.31 
652.81 
654.33 

651.31 

.91 
r ~ s:; -
1.77 
2.59 

.Ba 
1.46 
r.e.1 
2.37 

.sa 
1.46 
1 .&7 
2.37 

1.10 

.oo 

.oo 

.oo 

.01 

.08 

.11 
• 12. 
• 15 

.oo 

.oo 

.oo 

.oo 

.s1 

----- -

o.oo 
·-0~00---

o.oo 642.67 
o·. ·o o·· · 642. 67 
o.oo 642.67 
o.oo 642.67 

7140.00 653~'51 -· --; 97 - • 4T----
0.00 
o.oo 

8060.00 
11100.00 

... -

654.44 .87 .43 
657.11 .74 .34 ------~--- .. 

_3g 6201.06 ·10;:i1· ·- 265.oo 
.45 6883.19 10.73 265.00 
.63 9076.10 11.79 265.00 

• 07 4608.73 9.88 110.00 
.24 7057,40 ll.25 110.00 
.31 7949~72 . 11 ~ 68 - 110.00 

... ----

.56 10885.41 12.92 110.00 

.17 46'.'.io;oo 1:1;1s ·ao-;;oo · · -- - ------- --

.34 7lltO.OO 9,58 BO.DO 

.41 8060.00 10.03 so.oo 
;;66 ffloo.oo ··y1-;33 . -

ao.-oo 
------ -

.oo 4630.00 a. 16 ao.oo 
·;oo "1140.00 

. - . ·9·; 59 -- ---•ao~o·o- ---- · 

.oo 8060,00 10.03 

.oo 11100.00 11.33 ---

.02 4630.00 a.29 

.04 7140.00 9.81 
• o5 · ao6o. o·o· ---- · 1 o: 30 
.Jl 11100.00 11.83 

.oo 4630.00 

.O~ 7140.00 

.oo 9060.00 

.oo 11100.00 

8.29 
9.81 

10.31 
11~-a3 

BO.DO 
ao.oo 

-- -- - - ----
BO.OD 
ao.oo 
ao.oo 
ao.oo 

1:10.00 
ao.oo 
BO.DO 
so.oo 

... -- --

.22 
,24 
• 40 
0 81 

4571.47 
6325~·42. ---

8.64 155.46 
·1o;a4·---2n1;cro· · -- ·· 

6832.69 
8541.66 

11.77 218.00 
14.44 218.00 

• 
• 

f~; •' 

• 
• 
• 

• 
• 
• 
•• - -----1~1 ', 

'.,I. 
;-·i 

-- -- - -- - - ----- --- -- --- - ------------------ ------- -- -- -- -·•-··· •··· ...... -- . --- . ---- -- --- ----·- ---- ------- - .. 

---' ... ·------------ --------- -- • 
• 



• ~ •• 
• SECTION CHANNEL M!N EL OF MAX EL OF MIN EL 

NUMBER LENGTH ROADWAY LOW CHORD GROUND 
D ! SCHA!~GE 

(CFS) 
CWSEL 

29.37 67.00 o.oo o.oo 642.74 
29.31 -6r~oo ---- tr;oo ___ --o;oo ___ --t.42-.1~ 

4630.00 652.40 
-7y4-o-.oci' --·6!'>/t,~-41-·· 

29.37 67.00 o.oo o.oo 642.74 

- i - ---
29.37 67.00 o.oo o.oo 642.74 

8060.00 655.21 
11100.00 ~57.73 

' I .-, 
: I ,-, - , 
' ' - '-·-

·I ··; 
i~ r· 

,f -~ 
:··· ' ' I --

1 

I ei' 

29.82 
rL 29.82 

29.8-Z 
29.82 

30.04 
30.04 
30.04 
30.-04 -

2404.00 
2404.00 
2404.00 
240't.00 

1130~00 
1130.00 
1130.00 
1130.00 

. : ., , ·1 30.25 l 130.00 
,- :1 :-:-r-,r ~- -~5:25-- ---iTJ o ~cHi' 
I .-, L 30.25 1130.00 

C 3o.25 1130.00 

' • I -ijJ 
•:J ' -

-~-

30.49 
30.49 
30.49 
30.49 

30.73 -
30.73 
30.73 
30.73 

30.134 
3o;B4 

•-- 30.84 
': i--- _ 30.84 .:~, 
• 
--· ., 

30.94 

J _ --,~- i~::: 
30.94 

31.08 
31.08 
31.08 
31 .08 

1265.00 
1265.00 
1265~ 00~ -- -
1265.00 

126s.-oo-
126s.oo 
1265.00 

--1265; 01) 

560.00 
560.00 
560.00 
560.00 

560.00 
560.00 

-- 560. oo-• -
560.00 

740.00 
740.00 
740.00 
740.00 

o.oo 
o.oo 
o.oa 
o.oo 

-o-~ o-o- --
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 

-,r.-oo -
o.oo 
o .o!f 
o.oo 
o.oo 
o.oo -

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
n "" v•vu 

o.oo 
o.oo 

- o-;-00-
0.00 

0 • Otl 
o.oo 
o.oo 
o.oo 
o.oo 
0~ 00 . 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

645.10 
645.10 
6'45;10 
645.10 

4630.00 
7)40.00 

- eo6c.oo 
11100.00 

647 ;7,r- -46~o~·oo · --
647. 70 7140.00 
647.70 8060.00 
1>47.10-11100-;uo 

650.30 4630.00 
6!o.3o · 1140.00 
650.30 8060.00 
650.30 11100.00 

652.50 4630.00 
652.50 7140.00 
652 0 5if 8060 0 00 
652.50 11100.00 

o ;.-1ro - 554;70 -· 4520-; oo 
o.oo 654.70 6970.00 
o.oo 654.70 7870.00 
o;.oo -- -·554. 10·-1osoo. oo -

o.oo 
o.oo~ 
o.oo 
o.oo 

o.oo 
n nft vevv 

656.60 
656.60 
656.60 
656.60 

658.30 
659.30 

4520.00 
6970.00 
7870.D0 

10800.00 

4520.00 
.:.a"?n nn 
U7'fUeVU 

--~;ou ·-- ·· -o--;oo-- - 658.30 1a10.oo 
o.oo o.oo 658.30 10800.00 

n '"' vevv 

o.oo 
o.oo 

o-.oo 
o.oc 
o.oo 
o.oo 

659.16 
659.16 

4520.00 
;:..a"7n RA 
'-",;rz vevv 

659.16 7870.00 
659.;16 10000.00 

31. It, 
--3r.16·---

400.00 o.oo o.oo 659.63 4520.00 
659~-63 - 6970. ocr·-
659.63 7870.00 
659.63 1oaoo.oo .-, 

31.16 
31.16 

400.0-ir ---- -o;oo~--- o.oo __ _ 
400.D0 OoOO O.OO 
400.D0 D.OO 0.00 

655.27 
656.58 
657.12 
659.06 

656.02 
657.15 
657.&l 
t5Q.JS 

658.72 
t.s-9.~2 
659.65 
660.58 

660.25 
661.02 
661.27 
662.0l 

661.71 
662.47 
662.71 
663.42 

663.32 
664.oS 
664.28 
664.96 

665.25 
666.07 
666.32 
667.05 

667.16 

668.51 
669.44 

667.95 
. 669 • l O - --
669.47 
670.49 

HV 

.57 
. ~~0---

.46 

.40 

.os 

.04 

.o4 

.o3 

HL 

.Jo 

.19 

.16 

.10 

2.os 
1.49 
1.28 
.79 

.99 

.73 

.62 

.40 

.21 

.23 
~l3 - -- ---· .36 

GCH DEPTH OLOSS 

.26 

.24 

.20 

.11 

4115.16 9.66 

TQPWID 

310.00 
310.00 
Jto.oo 
310.00 

·535,f:;73 ·- .. f[:;i,t-
5742.41 12.47 
6992.26 14.99 

- .26 ll4l.S4 
.23 1299.41 

~;21 - -1337 .83 
.is 1438.14 

• l l - 2'+34 ~-10 ··--
• o7 2693.83 
.06 2702.94 
.oJ 2653,09 

10.17 
11.48 
12.02 
13.96 

1265.23 
1272.83 
i275.90 
1287.19 

1f;32- -- 91"().04 
9.45 1072.53 
9.91 1098.18 

11 • 65 - f 198 • l t 

.21 2,48 .02 2212.96 
2774.87 
2967.23 
333D.91 

8.42 
9.12 
9.35 

1225.07 
1211.21 
1285.05 
1345.43 

.22 2.22 .oo 

.23 2.os .oo 

.20 1.28 .02 10.28 

.11 

.12 

.lie! 

.13 

.o9 

.10 

.10 
- - .-1 l 

.71 

.ao 

.s5 

.71 
• 76 
.92 

.61 ;a4 ----- -

.92 
1.14 

• , ft , ... o 
1.50 
1.35 

1.44 
1.42 
1.42 

-1.39 

1.67 
1.63 
1.62 
1.59 

l .97 
2.oa 
2~11 
2.19 

2.13 
2.20 
2.41 

.81 
~;94 
.98 

1.09 

.01 1765.32 

.01 2279.44 

.01 2441.60 

.01 2941.36 

7.75 1466.46 
a.s2 1ss9.16 - a-: 11~-·1s1a. i1 
9.51 1610.46 

;oo 
.oo 
.oo 

1403.-45 l ~-iJT-i 512.22~· 

·- ; 00 

.21 
- -- ~ 19 

.19 

.19 

• 19 
.27 
.3D 
.36 

.01 

.04 

.10 

.os 
-------~ ;11 

.12 
• 18 

1815.60 7.77 1639.50 
1955.73 0.01 1639.87 
2383. 11" ----- 11. 72 ___ 1640-.9-8 -· 

2670.39 
3~os.z,;, 
3523.~S 
4183.34 

3374.26 
4439.22 
479T.52 
589-0 .89 

3-21s;1s 
4450.2ft 
4875.14 
6179.66 

3458.44 
. 4911.34 -

5408.86 
6968.25 

6.72 1268.75 
r~45-~r21s;114-- ---
7 .6a 121a.23 
8.36 1283.75 

6.95 853.09 
1.11 855.29 

----i;;.0-2 -

a.1s 

a.oo 
9.03 
9.35 

10.28 

855.98 
8S7.96 

399.98 
'tb7.76 
485.65 
4-88. l 5 

s.32 301.10 
- -- 9~·47 -- --jt,!:,; 97 ··--------

9. 84 366.95 
10.86 369.71 

----- ---- ------ ----- - - ----- - -------------- - ------- --

• 
• i. 

• 
l_ •• 
-• 
--• 
• 
• 
• U, I,, 

•• 
• 
e 

• 
-• 
:- . 
• 
• 
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SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE CWSEL HV HL 
NUMBER LENGTH ROADWAY LOW CHORD GROUND <CFSl 

31.20 200.00 o.oo o.oo 659.86 4520.00 668.35 .74 .43 
31.20 
31.20 
31.20 

200 ~ oo --- ---~-o-.-o~· - --- -o:·oo ·-- ~-6s9 ~-s·tt·-·-69'10 ~u a - -669.51- 1 .·03 -~-Sl 
200.00 o.oo o.oo 659 0 86 7870.00 669.96 l.lJ .53 

.60 ~~o .• _~o ___ o.o~ ______ o.!oo __ i.S9!8~ __ 1_0000...!..o_o _____ 6_!l.!..03 _______ I.43 

31.21 
31.21 
31.21 
31.21 

3"!.22 
Jl.22 
31.22 
:n.22 
31.23 
31"~23 .. 
31.23 
31.23 

31.26 
JI-.26 
31.2b 
31.26 

31.28 
31.28 
31.28 
31.28 

31.31 
31.31 
31.31 
JI.JI 

60.00 
60.00 
60 • 00 -• --··· 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o-.oo 
o.oo 

659.94 4520.00 
659.94 6970.00 

-659;94·. 7870.00 
60.00 

60.00 
60.00 
60.00 
60.00 

40.00 40.oo· 
40.00 
40.00 

40.00 
40.00 
40.00 
40.00 

21 -.oo 
21.00 
21.00 
21.00 

106.40 
106.40 
106.40 
106.40 

127.40 
127.40 
1"27 ~40---
127.40 

127 .40 
127.40 
127.40 
127.40 

·-o-.·oo· 
o.oo 
o.oo 
o.oo .. 

o.oo 
. 0. 01)""' , . 

o.oo 
o.oo 

·• o~·oo 
o.oo 
o.oo 
o.oo 

o.oo 
'b~Oo 
o.oo 
o.oo 

659.94 10800.00 

660.02 
660.02 
660.02 
660.02 

€160.06 
66o.if6 
660.06 
660.06 

4520.00 
6970.00 
7870.00 

10800~00 

4520.00 
6~70.00 
7870.00 

10800.00 

o.oo o.oo 660.10 4520.00 
a.oo o.Go 660.10 6970.00 

·-·0.00 .. · ·-··o·;oo ·- · 660.10 7870.00 
o.oo o.oo 660.10 1osoo.oo 

o:·oo --- - o;oir - 660 .12 . 4520. (10 
660.12 6970.00 
660.12 7870.00 
660;12 io800.oo 

o.oo o.oo 
o.oo o.oo 

·· ·-o~oo____ 0.-00 

o.oo o.oo 
o·;oo o.oo 
0.00 o.oo 
0.00 o.oo 

o.oo o.oo 
o.oo o.oo 

--o. 00 ·- · · ·o. oo 
o.oo o.oo 

660.22 
660.22 
660.22 
660.22 

660.35 
660.35 

- 1,-r; o·. 35 
660.35 

o.oo 0~00 . ·- 660.48 
o.oo o.oo 660.48 
o.oo o.oo 660.48 
o.oo o.oo 660.48 

4520.00 
6<J7o. o·o 
7870.00 

10800.00 

4520.00 
6970.00 
7870.00 

10800.00 

4520.00 
6970.00 
7870.00 

10800.00 

668.48 
669.72 
670.11 
671.20 

668.61 
669.87 
670.26 
671.37 

668.70 
66i.97 . 
670.36 
671.48 

668.77 
670.04 
670.44 
671.59 

·-668 • 8 7 ---
670. 39 
670.92 
672~97 -

669.23 
670 • 73·-- . 
t,71 .~6 
673.16 

669.57 
671.14 
"671.67 
673.51 

669.92 
671.74 
672.47 
674.53 

31.33 127.40 o.oo o.oo 660.61 
·-31.33- ---·T21.41r-···- ·-o.oo-· -·-·0;1>1>- --550·;·61 

31.33 127.40 o.oo o.oo 660.61 
31.33 127.40 o.oo o.oo 660.61 

4520.00 670.26 
. 6970·;00 - "672.27 

7870.00 673.08 
lOB00.00 675.21 

.ao 
l .13 
l. 23,, 
1.57 

;ea 
1.21 
l .39 
1. 1·a· 

.95 
l.40 
1.55 
2.03 

.l~ 

.11 
·- .17 

.20 

~ 15 -
.is 
.19 
·• 21 

.10 

.13 

.13 

.15 
-- -- -- - ---
1.1s 
1. 75 
l. 92 
2.29 

. 1.12 
1.5• 
1 .61 
1.29 

.11 

.. 14 

.is 
• 17 

.06 

.oa 

.OB 

.01 

1.oa .3o 
1.55 ... -.35 
1.65 .35 
1.65 .27 

1.oa 
l 0 Sb 
1.66 
l.69 

1.06 
l • 38 
l .31 
1. 12 

1.oa 
T~21 · 
1.04 

.10 

·.33 
• 37 
.35 
.29 

.34 
-··--;·34 

• JO 
.21 

' liji,----- - --·· ------ --------------------- - .. -· __ : 

QCH DEPTH TOPWIO OLOSS 

• l 0 3750.82 8.49 252.82 
.• cc 
• ~ C, 

-s31fD-:os~ ---- 9.-11- · 3o6.6s·~-- --
.17 5948.58 10.10 307.68 

-~?3_ !:!l~•!l ____ _lJ.l! ___ 310.56 

.05 3866.95 8.54 235.93 

.07 5578.35 9.78 Z86.83 

.oe 6167.94 · 10;1r- 2Ei7.88 

.11 8021.23 11.26 290.82 

.01 4019.19 
. - ·a.s9· 

.11 

.13 

.11 

.06 

.11 

.13 
- • 1_~ 

5840.19 
6469.04 
8444.11 

4150.83 
6083;116 -
6752.90 
8865.70 

.16 4445.55 

.28 6597.25 
.-29 7307 • l 0 
.21 9348.92 

.01··•4439_33 -
006 6493.13 
.o9 7125.34 
~30 .8366.42 

.01 4447.30 
• oo· · 6569.2<:i 
.04 7269.46 
.29 9121.90 

.oo 4463.62 

.ol 6634.07 
• U l . 7342~55 
• OJ 9218.86 

• 00 4471.16 
.os 6528.53 
.10 7041.33 
• l 7 8358.75 

.00 4476.08 
~02 - 6323.83 ... 
• OJ 6604.26 
.04 7206.08 

214.15 
9.85 262.00 

l0.24 263.05 
11.Js-·· 266.05 

8064 192.23 
9.91 23T-;l7 

10.30 238.24 
11.42 241 .22 -·-- -----

a.67 147.84 
9.94 238.t,7 

lo~ 34 _____ 25 'r~4 l 
11.49 328.21 

·a. rs-- ·1s3.-a6 
10.21 254.32 
10.so 219.02 

--i 2·. 85 387 • 54 

9.01 
10.51 
11.04 
12.94 

9.22 
10.79 

138.42 
. 203~46 __ _ 

216.53 
261.32 

113.31 
199.32 

Tl ;3-z·--- Z2 3 ~2T -
13.16 255.54 

~.44 110.75 
11.26 267.03 
11.q9 30-0.75 
14·.os 312.72 

9.65 111.18 
lf.66 350.67 --
12.47 377.46 
14.60 524.92 

- ~- -- ---- ---

---- - -, 

• 
• ~-- - ! 

•• ,. 
·-• Ii'. 

Ji,. 

--• 
•• 
• 
• 
• 
• Iii C < 

• 
•• 
• 
• 
·• 
• 



• 
~- SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE CWSEL 

• NUMBER LENGTH ROADWAY LOW CHORD GROUND (CFSI 
31.43 510.00 o.oo o.oo 661.12 4520.00 671.70 

c - -- - J:f~4:r ----sro:oo ____ ----o;-oo-- ·-- -11·.·cnr !ie.f:-12-·-69·10;-oo --6·t3~~·s1f · - -
•--· 31.43 510.00 o.oo o.oo 661.12 7870.00 674.34 

- 31.43 510.00 o.oo 0 0 00 661 0 12 10800.00 676.0l 

31.56 
31.56 
3 r .s-6 
31.56 

680.10 
680.10 
680.10 
680.10 

o.oo o.oo 
o.oo o.oo 
o-.-o () --- - (f. o O. 
o.oo o.oo 

661.80 4520.00 
661.80 6970.00 
661.ao-· 7870.00 
661.8(1 10800.00 

673.33 
675.29 

-675.19 
677.13 

HV 

.9~ 
- ·• -90-

• B7 
.67 

.01 
• 60 
.56 
.49 • 

•• • OfSCHAR8E CWSE( -0-Irr 
EACH 0 

0.000 

- CMSEL DI,F CWSEL-WSELK 
EACH SECTION 

0.000 0.000 
0.000 0.000 

HL OLOSS QCH DEPTH TOPWID 

1.35 .01 4441.38 10.58 165.45 --·- ·-- -----
1.20···--· · ·--.03-·-5ess.31·- ··· 12:60 -·· 324.64 - ---
1.oe .oz 6235.57 13.22 459.72 
_ !_?.6 _ ·-·· _ ! O O _ 6924.._ 7~ _ _ _ _! 4 -!!!~ -- --~33 ---~4 _ -·-

1.50 
1.16 
1.10 
.92 

1'0PWJ0 

.01 4323.87 

.03 5054.51 
• (fj 5288-. 92 
.02 6032.44 

t .w. DIFF- - LENGTH 

11.53 
13.49 
13~99 
15.33 

63.000 

333.63 
523.09 
-525.60 
532.Sl 

. ------ ··--· 
63.000 

SECTION 
NU~BER 

25.191 
~5.191 
25.191 

CFS 
4630.000 
7140.olio 
8060 .. 000 

CWSEL 

624.520 
626.350 
626.870 
628.280 

0.000 
0.000 

o.uoo 76.725 

0.000 
0.000 
0.000 
0.000 

63.000 
63.000 ,.\-L.j '~,,,,.,1.,,,, 

1 J'' .-,, 

. -
e .-

25.191 

25.202 
25.202 --~~ .,n, 
-- .... v ... 

25.202 

2!:l.2f4 
25.214 

11100.000 
I 'I II 

4630.000 
7140.000 

11100.000 

.4630.000 
7140.000 

25.214 8060.000 
2-s;214 - -i:1roo.-ooo-

25.233 
- .!S.;233 -

25.233 
25.233 

25.243 
25.243 

4630.000 
7140.000 
8060.00Q 

11100.000 

\ ~- - - --- 25.243 

4630.000 
7140.000 
8060.000 

11100.000 •-:. 25.243 

625.053 0.000 .533 
1.040 
1 ~2't6 -
2.013 

627.390 2.337 
--• ,<.~4-- 1 I .. --- - ---- - -.,~ .. ----~-~A- ·•-¥ 

630.293 

6.!5. o c;,2 
627.631 
628.381 

-63_o_; 636. -

625.171 
E,-27 .810 
628.573 
630.870 

625.274 
627.824 

- - 62S~ser-
63o.ae3 

---•525.634 --
628.6(17 
629.164 

2.111 

0.000 
2.538 

.750 
--·2. 2ss 

0.000 
2~639 -- -

.763 
2.2~6 

-- - -·.-0-39 

.241 

.265 
··- -. 343-

• 079 
.180 
.192 
.233 

0.000 .102 
2.s5o .014 
- • T63- -- . -·--- ~014- - ·-

20296 .014 

-0-.000 --
2.973 

0.000 76.725 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
--0.000 

0.000 
0.000 

0.000 
0.000 
0~ 000 
0.000 

157.073 0.000 
163.999 -6.926 

-,... ~1.-_ .. a-ac·--~---- -6. _ a~i!t.. 4--.,,~ --.,~-
163.999 

i41.559 
223.999 
223.999 
223-. 999 

115.696 
32~.999 
325.999 
325.999 

69.499 
376.999 
376~999 
376.999 

0.-000 
-aZ.440 
-82#440 

---.:.a2.4•6 

0.000 
-210.303 
-210.303 
-210.303 

0.000 
-201.500 

- -20-r~:.Oif 
•287.500 

--0.000 
•683.572 
-688.000 

60.000 
60.000 
E,(f. 000-- --------- ------

&o.ooo 
-----60.000·- ·- -

60.000 

102.000 ----·i~o2.o-oo-- ---- -- ---- ---- ---- -
102.000 
102.000 

s1.ooo 
SI.ODD 
5 f • 0 00 
s1.ooo 

-·· ---··------------

·-- 7+4-.ooo _____ -----•-· -··----- -25.-251 
25.251 
2s.2s1 
2s.251 --

- · 453{T;-o-crn -
7140.000 
A060.000 

lTlO!T;;ooo- - --631.123 
.ss1 

1.960 

- -~"360 
.783 
.576 
~-Z40 

0.000 
0.000 
0.000 
0.000 

-93.999 
777.571 
781.999 
781.999 -688.000 --· -

44.000 

"· 00-0 
44~000 e-: 

25.394 4630.000 
25.394 7140.000 .I 25.394 8060.000 
25.394 11100.000 

I I M\J- ----- --- - - - -. - --· ------ -

626.185 
628.715 
629.268 
631.196 

0.000 
2.529 

.553 
1.927 

ei_: 25.495 4630.000 626.348 0.000 
25 0 495 7140 0 000 628 0884 2.536 

.ss1 0.000 172.682 

.100 0.000 re2.21s-

.10s 0.000 184.300 

.012 0.000 191.565 
------ ---

0 162 0.000 126 0 30a 
.169 0.000 133.046 1· 

ei:: 
25.495 - -- 8060.000 --- --621J~-<i50 ___ ----- --;566 -- .101- -------0.000 - -- -- I:34

0
551). 

25.495 11100.000 631.390 i.941 .195 0.000 

::" · - ----· · -zs; s1 o 
er, I 25.510 

I - 25.510 

-·-'+63ff.oo-o-- --620~-4or·- --
1140.000 628.943 
8060.000 629.514 

-- -- -,r. ·-----o.,:, L •'+0 I 

---0.000 
2.541 

.572 

~053· -
.o59 
.065 

- -- 0.0011-
0.000 
0.000 

- -----... ... ._ ... 
1.~:.,.., -- - -- ---- ~.-U7T-- ---- -• A A A-.t u.uuu 

0.000 .384 

139.708 

. 113.999-
113.999 
113.999 
113.999 

0.000 
-9.533 

-11.618 
-18.882 -- -- ------ ----

0.000 
-6.738 
.;8.242 

-i3.400 

- -0.000 
-.ooo 
-.ooo 

755.ooo 
1ss.ooo 
755.ooo 
,ss.ooo 

530.000 
530.000 

-- -530; 000 -·-
530. 000 

-- 76.000 -- ------- --

76.000 
76.000 

- ---· • - A-A"A , -- - - - -~,.. --... .,.. -- ----- -- - -- --.uuu ,o.uuu 

0.000 14.000 

• U,, 

---
. ·• 

! .• 

• 
• I. 

' -
'~' . ' 1·:·· 

-• 
• 
• 
• 
• 
:e 

• 
•• 

If~ . 

• 

25.512 
25.512 
25.512 

4630.000 
7140.000 
8060.000 

626.785 
--- 630~217 - -3-;-,.33 -·-- ·-·--r~·27s--

0.000 
0.-00-0-- -

113.999 
113;999 ·-- ---- - ~·o--o-o ·· - -·-,4 • 000 ----· ---·------ -- -- - ·--- ------- • 

• 631.211 • 994 1.697 0.000 113.999 -.ooo 14. 000 . ' 



• 
• 

25.571 
25.571 
25.571 
25.571 

4630.000 
7140.000 
8060.000 

11100.000 

627.385 
630.813 
631.875 
635.133 

0.000 
3.428 
1.062 
3.259 

.600 

.595 

.664 

.823 

0.000 
0.000 
0.000 
0.000 

463.999 
463.999 
463.999 
463.999 

0.000 
-.ooo 
-.ooo 
-.ooo 

312.000 
312.000 
312.000 
312.000 

• 
. 463ll.OOO ... 
7140.000 
8060.000 

·rn oo~-000-

--6ZJ;633 ..... ··-0.000 ----··-··1~24if. ··• -- ·o.ooo · 191.041· •··o.ooo -- -- ·31·2;0-00•-- ·· -- ·--- -- - ·- ·-- ·- --- --·-- · 

• 
25.706 
25. T06. 
25.706 
25.706 

26.218 
26.218 
26. 218 

4630. ooo 
· · '7140·.o·oo 

8060.000 
11100.000 

4630.000 
7140.000 
8060.000· 

6310191 2.559 .379 
632.186 .995 .311 

. ·-635.346. ---•- --·3.160- ·- -·- .2f3 .. 

628.855 0.000 
631.314 ··-· ·-·· -2~·459 
632.289 .974 
635.415 3.126 

629.294 
631.587 

.... 632~517 

0.000 
2.293 

.223 
.• 123 

.103 

.069 

• , 26.218 
'. .. -1" ,,.i11:J~, -'--· --..., 

11100.000 635.558 
.929 

l.042 

• 439 
.273 
~228 
.143 

. . . '"'' .::6. 788 · ·-7i~l6'~60ij ,. 
7140.000 
8060.000 

IlIOo;ooo-··-

't5'.lo~181-
632.131 
632.959 
53·5; lrl 1 ---- .. 

o~uoo 
1.950 

.887 

.544 

.443 
·;· 26.788 

-·. 

••-·· .-
•• 
' ~ij. . . •· _/; 

•• 

• VI 
• 

• .,._. 
.. 

. ,,._ -

eti 
• I . ~, 

,---: 
,-•· 

26.788 
26.78B 

.828 
.. 2. ~52 -

0.000 

·- • 253 

27.048 
27.048 
27.048 
27.048 

4630.000 
'7140.·ooo· 
8060.000 

631.583 
·-- 632~91.o · 

633.558 
636.091 

l. 327 . •· -
1.402 

-·.779 
.599 
.280 

27.559 
27.559 
27 • 559· 
27.559 

-27.851 
27.851 
27.851 
27.851 

28.150 
28.150 
28.150 
28.150 

28.455 
28.455 
28.455 
28.455 

11100.000 

4630.000 
7140.000 

- ·eo6o.ooo 
11100.000 

4630.000 
7140.000 
8060.000 

11100.uoo -

4630.000 
·7140.000· 
8060.000 

11100.000 

4630.000 
7140.000 
8060. 000 ·-

11100.000 

29.032 "4630~000 
29.032 7140.000 
29.032 8060.000 

634.744 
635.656 

- . -635.1140-- -
637.368 

63'7 .337 -
638.447 
638.792 
639.826 -· 

639.220 
- ----640 ;2153" 

640.595 
641.586 -- -- -- -- .. 

641.742 
642.508 
642.764 
643.561 

.... 647; 2110· -·-· 
648.173 
648.444 

.649 
2.532 

0.000 
.912 
;294· 

1.429 

0.000 
1 0 109 

.345 
1.034 

0.000 
1.043 

.332 

.991 

0.000 
.765 
.25T 
.797 

0. 000 .. 
.884 
.270 

3.161 
2.746 
2~3ar 
1.278 

- 2 • 594 
2.791 
2.052 
l ;"458 

1.883 
. ·1.;816 

1.803 
1.760 

2.522 
2.245 
2.169 
1.975 

-·5 ;547·--
5.666 
5.6ao 

Z9;03z · --·111 oo. ooo · ··--64"9;22,-- · ·- - -;783 · •-- · 5.665 ·· 

29.089 4630.000 647.763 0.000 
· 29.099-- -··n40·.-croll- - -67+a-;o70· ·-· -- -- ---~~15 ·----

29.009 8060.000 648.961 .284 
29.089 11100.000 649.787 .826 

.473 
.. ---· ;504 

.517 

.561 
-- - - ... ----- - ---- --- - - -------- -- -- ---- .. - - ------ .. --- - ---

29.175 4630.000 648.605 0.000 .842 
29.175 7140,000 649.597 .992 .919 
29.175 ·0060;000 649"".907 -- - ·-•· ~310·--- .. 

.946 
29.175 11100.000 650.811 .904 1.023 

o.oou 806.832 -14.985 312.000 
0.000 814.136 -22.289 312.000 
o~ ooo·- · -·- 837 .345- -45;4·99 ·312.000- . . .. 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0~000 
0.000 

0.000: 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

1212.731 
1242.459 
lc.'56.197 
1300.282 

1217.359 
1247.295 

--i 26·0·. 398 . 
1303.287 

0.000 
-29--,;'i2s 
-43.466 
-87.551 

0.000 
-29.936 
-43.039 
-85.929 

fi •-i',;34-3- 0 • 0 0-0 
1180.867 -34.519 
1195.560 -49.211 
12313;·s1T _____ -92. r6s 

960.41S 
967.332 
970.711 
983.887 

0.000 
-6.':H 7--

-10.296 
-23.472 

401.000 
401.000 
401.000 
401.000 

2705.000 
2705.000 
2705.000 
2705.ooo 

.lO lo. 000 
3010.000 
3010.000 
3oro.ooo -------- ··----·--· --- · •-

1310.000 
··1·3ro·;oo·o- -··•· · 

1370.000 
1370.000 

0.000 830.147 0.000 c7oo.ooo 
0.000 861.570 -31.423 2100.000 
o·;ooo -~ ----

867.514 -37;3&7 ·· - 2-roo;ooo ··· 
0.000 877.197 -47.050 2700.000 

·o.ooo 976.066 -
0.000 981.291 
0.000 982.918 
o;ooo 987.759 

0.000 770.841 
0.000 --797 • 0 20 ·- . 
0.000 799.36+ 
0.000 807.747 

0.000 12RO.S99 
0.000 1409.031 
0.000 1423.914. -
0.000 1430.192 

. --(i~ 000 
-5.22s 
-6.851 

-11.693" 

0.000 
-~6-;179 -
-28.523 
-36.905 

0.000 
-128.432 
-143.315 
-149.592 

- -o~ooo · · 861-.·375 · --· o;ooo 
0.000 863.522 -2.147 
0.000 864.176 -2.801 

-·-o;ooo ···--· - 1J60·~04s --'4.670 

·1540.000 
1540.000 
1540.000 

·- 1540.000 

15ao.ooo 
· ·1-.;so.1foo·· ·-----·· 

1580.000 
1580.0-00 

1610.000 
1610.000 
1610.000 
1610.000 

· 30so. ooo-----•··---------
3050. ooo 
30!50.000 

·"Jo5o. ooo-·· - - - ·· -··· - ··· 

• Ut 

-• 
··• 
• 
• 

..... ! • --- --1 

le;--• 

~-, . 
f.l'' . , ' .. 
~·: . 
• 

•• 
• 
• 

0.000 
·--0.000 ··-

714.999 
·-714 ;·999 
714.999 
714.999 

·• . - ·--·- . ~:~~~- --· --;~~:~~~ --·- ------···- - ··--- ·•····-- ... ·- f 
0.000 
0.000 

0.000 489.999 
0.000 489.999 
·o.001r · -·· ·4e9.99"9 · 
0.000 489.999 

-.ooo 302.000 : • 
-.ooo 302.000 
--- --- - ---- --- - - - -- --- -- --- ------ -------------

0.000 
-.ooo 

. -. 000 
-.ooo 

453.000 
453.000 
453~-oo·o---- ·----
453.ooo 

... I ,. 
• 



~lo;:,•£.""J. '. ~u• ',u \,f • .,.ci~,.· .u ' • 29.261 7140.000 650.868 1.173 

~ij 29.261 8060.000 6S1.233 .365 
' 29.261 11100.000 652.291 1.059 ., 

' 29.318 4630.000 650.481 0.000 

' 
·z9-_31s ---·-,1-4tr.ooo --· -·0--sr:as-r····-·- · 1~·jro ---~ 29.318 8060.000 652.279 .428 
29.318 11100.000 653.519 1.240 

- . --- . - -- - -- "'-a -~ -- -~= - - -- -----

I 
' I 

650.655 • I I 29.329 4630.000 0.000 
-~ I 29.329 7140.000 652.082 1.427 

29.329 .. 8116"<f~ 000 ... 652.528 ·• 446. -~ 29.329 11100.000 653.825 1.297 

,!~ 29.330 46lo.ooo 
. "650~ 659. - 0.000 

el: 29.330 7140.000 652.087 1.4,!9 
I ·' 

29.330 8060.000 652.535 .447 . 
29.330 11100.000 · · ·· 6--SJ-.;s"34-· 1.299 1 -· . •• 29.337 4630.000 650.789 0.000 

,J ~+ ',• I. .,,,,.,-...,..._._, :z-g;nr· 1140.600 , tl~~~3orJ · 1-.;'5"tto· "· ··: 29.337 8060.000 652.802 .493 
29.337 11100.000 654.325 1.523 

•: 29.338 4630.000 650.792 0.000 

'" .. 29.338 7140.000 652.314 1.s22 
. 29;338 ao6o ;o·oo ··· - 652-.808 ;494 

•1~·, 29.338 11100.000 654.333 1.525 

f ~ I 2'9;357-·-·· 4"630.000 ·-- 6'5r.:Joo · ·o. 0·00 - ·· · .! 29.357 7140.000 653.514 2.207 
29.357 8060.000 654.436 .922 

1 • , .,,o u.vu . 

1.210 0.000 
1.326 0.000 
1.481 0.000 

.786 0.000 
---~·1;103· ··o:oo·o ·· 
1.046 0.000 
1.221 0.000 

.114 0.000 

.231 0.000 

.2so 0.000 

.306 0.000 

.00·4 -- -- -
0.000 

.006 0.000 

.006 0.000 
• 00·9 0.000 

.130 0.000 

.2!2 o.o'oo 

.268 0.000 

.491 0.000 

.00'+ 0.000 

.oo5 0.000 
·• 006 

.. ----
0.000 

.001:1 0.000 

- .51~ -- 0.000 
1.200 0.000 
l.62B 0.000 

t:.\,,11' '. . 
264.999 
264.999 
264.999 

109.999 
··· io9.999 · 

109.999 
109.999 

80.000 
so.ooo 
80.000 
BO.ODO 

ao.ooo 
80.000 
ao.ooo 
,flo ;ooo 

so.ooo 
eo.Oi>G . 
so.ooo 
00.000 

ao.000 
~o.ooo 
80.ooo 
80.000 

155.460 
217.999 
217.999 

• o u· 
-.ooo 
-.ooo 
-.ooo 

0.000 
·.;-_ooo 
-.ooo 
-.ooo 

0.000 
0.000 

·0.000-
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
o-.0-0-0-
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

·o·.ooo 
-62.539 
-62.539 

't.:>.:loUUU 
453.000 
453.000 
453.000 

302.000 
--:;02;000·-

302.000 
302.000 

60.000 
60.000 
60.000 
60.000 

- ·1;000. 
1.000 
1.000 
1.000 

37.ooo 
3-7.000 
37.ooo 
37.000 

1.000 
1.000 
1 .·ooo· · · · ----- · 
1.000 

100.000 
100.000 
100.000 

·29.357 · 11101r;ooo--· - 657~ro·0--·--c.0n . ---- 2-. rT6 --- ... - - 0-.000 --· -21,;g99· ... -6c.!-5:J~ --·-roo~·ooo --·· -

29.370 4630.000 652.400 
-- 29.370· ·· -7r4o;ooo 654~413 

0.000 
. 2.017.. 

0.000 -- ---- -o.·obo · 
e1·- 29.370 0060.000 655.206 

~~ .... _ --~~-~10 111_00.o_o~ _ _ 657. 726 
.793 

2.520 

1.0~4 
.a·99 
.770 
.618 

0.000 
0.000 

.,~ 29.824 4630.000 655.274 
29.824 7140.000 656.582 

0.000 
1.308 

2.873 0.000 
2.169 

•. i 

--~ 
.-:-,_ 

29;az4 - ·-0060·.ooo·--· ··557.rr5· -··· 
29.824 11100.000 659.063 

30.038 
30.038 
30.038 
30.038 

4630.000 
714-0.000 
8060.000 

11100.000 

656. "0"21"" . -- . 
657.147 
657.607 
659.354 

·- .534 
1.947 

0.000 
1.121 

.459 
1.747 

30.252 4630.000 658.716 0.000 
· 30~252 -- · n40.ooo·· · - ··559;4·23-- · ··· · • 10a 

30.252 8060.000 659.649 .226 
30.252 11100.000 660.583 .934 

30.492 4630.000 660.255 0.000 
30.492 7140.000 661.020 .765 
·30~492--·- Btl60.000 ______ 661 ;-z57-------- · ;247· ···· 
30.492 11100.000 662.0ll .744 
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• 68350,00 42'-i,OO 0,00 o.oo ", 7H, 1 0 460,UO 6113,4'-, .21 1.12 ,00 }gq,t\,; ':>, 3S 109,23 • 613350,00 42'i,OO o.oo 0.10 <,7R,lll 740,UO oB3,9t'> .23 • il 'l ,04 ?."-2,59 ~. '36 1~9.26 
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• HYDRAULIC ANALYSIS 

Introduction 

The streams being studied are the Newland Drain and the Middle Branch of the Clinton 

River located in Shelby Township, Macomb County, Michigan. 

The study Jirnits for the Newland Druin are frorn its mouth at Chest11ut Like tu ;i 

point approximately 100 feet downstream of 25 Mile Road. The field survey was 

taken in February 1977. 

The study limits for the Middle Branch of the Clinton River extend from the Shelby

Macomb Township line to Chestnut Lake. This particular submittal includes the 

• portion of the Middle Branch from a section one foot away from the upstream face 

of southbound Disco Drive (M-53) to Chestnut Lake. The.date of the field survey 

is February, 1977. 

• 

The I 0-, 50-, JOO-, and 500-year flood frequency flows have been accepted by the 

Michigan Department of Natural Resources Oetters dated February 25, 1977 and 

April 5, 1977). 

The project manager for this analysis is William C. Rossow, P.E • 
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Method of Analysis 

Water surface profiles were computed by the HEC-2 standard step ... backwater com= 

puter program developed by the U.s; Army Corps of Engineers. 1 

The hydraulic model has been developed for the IOO-year flow. Each bridge section 

has been analyzed by the normal or special bridge routines using the guidelines 

specified in the HEC-2 Users Manual. 
1 

If an actual field-surveyed cross section was 

found to be located within the influence of a bridge constriction, the section was 

encroached as appropriate • 
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Starting Points 

The backwater curve for the Middle Branch of the Clinton River was begun irnrned

iately upstream of Disco Drive (M-53). The backwater curve for the Middle Branch 

of the Clinton River in Shelby Township extending frorn the Shelby - Macomb town-
) 

ship to Disco Drive has been previously submitted to the Michigan Department of Natural 

Rp,sotirre_s flP-ttPr of trr1nsmitt::i.l cfr1tpcf _711ly \ 1q77)_ ~Prtinn '5114h is rnmmnn tn hnth 

studies. The water surface elevations determined in the first study at Section .53JIHi 

have been used as starting water surface elevations in this analysis, 

For Newland Drain it was assumed that Chestnut Lake has a level surface from its 

outlet at the drop structures to the inlet for Newland Drain. With this assumption 

the starting water elevations for Newland Drain were taken from the stage dis

charge curve (Appendix B) for the Chestnut Lake drop structure. Since minimal 

storage results in the Lake, it was considered that at any moment inflow equals 

outflow • 
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Variables and Coefficients 

The roughness factors (Manning's "n") were established by comparing the photographs 

and descriptions found on pages 101 - 123 in Open Channel Hydraulics 2 by Ven Te 

Chow, with photographs and field inspection trips taken at every cross section. The 

"n" values were selected for summer conditions as this is the projected flood season. 

For Newland Drain, Channel "n" values ranged from .025 for a smooth--surface botto1n 

to .045 where the channel exhibits a rocky bottom strewn with debris, Bank slopes 

ranged from .03 to .09, depending on the amount of vegetation. Overbank "n" values 

ranged from .03 for light vegetation to .075 for an area with medium tree and under

growth type of vegetation. 

For the Middle Branch of the Clinton River, the following range of values was used 

for Manning's "n": 

Description 

1. Channel 

a • 

b. 

Sand and gravel bottom, clean stream 

with some meandering. 

Same as above, but moderate meandering 

and/or debris 

2. Fiood Plains 

a. 

b. 

c. 

d. 

Lawn Area 

Scattered brush, heavy weeds 

Light brush 

Medium to dense brush 

Manning's "n" 

.035 

.04 - .045 

.03 - .04 

.04 - .05 

.05 - .07 

.07 - .12 

The coefficient of contraction varied from 0.1 (reflecting a gradual change) to 0.5 

(used for abrupt changes). The coefficient of expansion ranged from 0.3 to 1.0 for 

gradual to abrupt changes, respectively. 

The total loss coeff,icient (XKOR) used when a bridge constriction experiences pressure 

flow or pressure and weir flow was calculated as outlined in Exhibit 2 of the HEC-2 

Users Manuai.
1 

The inlet coefficients were taken from tables published by the Bureau 

of Public Roads. 3 The weir discharge and submergence coefficients were taken from 

charts supplied by the Michigan Department of Natural Resources. 
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Synthetic Cross Sections 

Three types of synthetic cross sections were employed. The first type consists of 

the blending of two cross sections. The second type involves the repeating of a 

field measured cross section at different locations along the stream. For this case, 

the invert of the repeated section is adjusted to correspond to the straight line 

slope of the two cross sections that it is placed between. The third type of synthetic 

cross section involves the use of the Johnson&. Anderson, Inc., /\ VSEC computer 

program. The AVSE.C program develops an average cross section by averaging the 

elevations and stationing of the overbanks and channel of the two field - surveyed 

cross sections. 

Special Conditions 

MIDDLE BRANCH OF CLINTON RIVER 

At Chestnut Lake on the Middle Branch, due to the drop structures (See field notes 

in Appendix B) at the outlet of the lake it was necessary to investigate special situa

tions which HEC-2 is unable to handle. Initially considering the culverts as simple 

structures and with a given tail water, the resulting headwater elevations for various 

flows were calculated. Next the headwater necessary to produce a given flow (assum

ing that the flow passed through critical depth) was found for each drop structure • 
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A comparison was then made to find if the headwater from the culvert for a given 

iiow wouid affect the same flow over the brink of the drop structure. For the flows 

investigated, the reinforced concrete pipe's headwater had no effect on the Jake elevation 

necessary to pass the flow over the weir. The corrugated metal pipe did produce a 

sufficient headwater to cause a submergence effect at higher flows over the weir. 

At these higher flows, a reiterative solution was used to balance the submergence 

effect, flow over the weir and flow through the culvert. Once this was accomplished, 

the stage-discharge curves were drawn for each culvert, the roadway, and the combined 

flows. The graphs and supporting calculations are found in Appendix B. Values from 

the combined flow curve for a given flow were used for the Jake elevations as input 

on the X5 card. 

Sensitivity of Roughness Coefficients 

A backwater curve was run for the Middle Branch of the Clinton River varying only 

the roughness coefficients. A 20% increase in the roughness coefficients, produced 

an average increase in the water surface of 0.2 feet while a 20% decrease produced 

an average decrease in the water surface of 0.2 feet • 
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1008,00 
658,110 

o.oo 
1300,00 

o.oo 

1500,00 

659,80 

o.oo 
950,00 
658,40 
656,50 

10:16,00 
658,7 

658,60 

o.oo 

600,00 
657,30 
652.00 

1023.00 
657.90 

100.00 

200.00 

6!58,'IO 
0,00 

1013,uo 
658,110 

o.oo 

660.00 

659.90 

o.oo 
1000.00 · 

658.'10 
655,110 

ii00.00 

200,00 

o.oo 

100.00 
657,80 
655.40 

1028,0o .,._.., ....... 
b::> f • --,u 

659.00 

1100.00 

1016,00 
658.40 

300,00 

*******************LISTING OF TOP AND BOTTOM SECTIONS OF ORIFICE******************* 

1008,00 652.00 10i3,00 655.40 1016,00 656,10 1018,00 656,50 1023.00 655,110. 

1008,00 65i.OO 1013.00 652.60 10i6.00 650.30 1018.00 650.10 
51 • 
COORDINATES OF ORIFICE********************* 

1008.00 
1028.00 

652.00 1013,00 655.40 1016.00 
651,70 1023,00 650.70 1018,00 

-rous;oo -&s1.oo 1oui;.uu b52.oo 

ORIFICE AREA 74,0 WrTTED PERIMETER 

656,10 1018,00 
650,10 1016,00 

656,50 1023,00 
650,30 1013,00 

655.40 
652,60 

44,6 29,l/R**l,333 111,85',l 

658,70 

0,00 
1000.00 

658,40 
651,70 

1200.00 

658.00 

o.oo 

900,00 
658,110 
656.10 

1036,00 
658.20 

400.00 
9 

1016,00 
1056,00 



• 

• 

• 

t 

0 
0 
ru 
,--l 

0 
0 
Cl 
d 

(1 
Ll 
(0 

Cl 
Cl 
lD 

Cl 
Cl 
'\T 

CD 
-.J-
("') 

< 
G -~ 
u 
l~i_i 
V) 



·•·· .. ,,. 

·}·-'.'~t.·; 
' j."• 

' ·1. 

'\ll{ 
: ·,, 

. J .. 

. ~ ··\ 
. '· 

·'' . 
11..-,, 

• 

·,· • t. 

• 

• 

l .. \ 
\ 
\ " 
1 
I 

\ 

\ 
l 

·,. 

\ 
·, ' . ' ' ,, . 

,; ,' I 
., ·1,:·:/ .. 

' ' •·'. ' .. 

\ "" ' 

\ 
' -_s~.-~-~·:s 

·---~-------- -· 
'7 

I 
' I 
I 
' ! 
' I 
' ' 1 

l 
\ 
j 

I 

I 
.. 

I 
" 

.,,, ' ., I ... -~ '·' . 

I 
I 

I 
I 

I 0-0 ..., 
':'.i ..J) 

Cl 
Cl 
flJ 
r-1 

0 
0 
() 
•·l 

0 
D 
CD 

0 
0 
ID 

'· 

·, 

~ 

1-
0 
l,.lj 

.. V).,. 



• 

• 

• 
\ 

0 
n 

• 
• 

. .,, 

0 
0 
ru 
rl 

0 
0 
0 
.--j 

0 
0 
w 

0 u 
lD 

.. 
' tap 

,;~ ~ 

IS-,._ 

'1'--
\'-1 

< 
~ 

---l-
I.._) 

1.JJ 

V) 



• 

• \. 
t 

• 

0 
0 
fU 
,-I 

0 
0 
Cl 
,-I 

0 
Cl 
:J) 

(] 
(J 
LG 

\ 
' 



' 

I 
I 

I 

• • • 
JOB NAME: 51\:'.L?i'/ Tci:r\N·; \ 1 ,, i=1s JOB NO. I r:;c., 70 l c)B l " .- , ...J,,) I 

WATERCOURSE: M '\ t) DL 'E. ~ 1~ Pa.. tH: ~ CL I t,JTi • 1 ~ 11r: . CULVERT LOCATION: V /\1.l I,.• ·.~. : . ' ' \ '" '• , 

CULVERT DESCRIPTION: 1.'1·,,1 , / .. ' ' . 
J :,v ,' ;1,, BY /Ill jDATE-5-7'/·77 l 

; ',. ··, 
J,=i:,,/_;1;-, //, ,,//::I ,,; 

/· 
, · . .-. // 

,,,,,11 •.·; -· - . I EL. v· ' .. ,_ 
' 
✓ 

\UC" I C'l l"'\L~ror-,tnT1r.N· -:--, 
,,,, fA YY~ln LJC.,:>1.,rl II"' I IVI . /-1, 1/t' d ~ o a d ~,1n 1, 

',,f £>I ' '/ ~;r ', ,./~ ... / 

A = //c), I D= t-& 
WP= 

,-/ g '.:Ju, Ke= (), 7- J 
29.1 = /2 
R4/3 

0/1/'1 n =~-~2. 9 

,.. "Ll"'l 11 J\Tlr\f\.lt°" 
vH vUL..H I IVl',1.:) 

l\~lr'\ r,r\ll,.1~}11,...11.l"T"',.... 
Hl',IU \.,UIVIIVIC.l',11 ;:>. 

6 ;; .1 -·' 5 

t!._ 
EL. (,53. 7 

Sta. SB,\ ·t I' I I 

1/'L 
f :072.~_::1 ! __ '.:11;t_\·_c·._-r _1- __ ,o,1'rzc.J 1) 

5"" ! l,j-

X Vnl: ~ 
1 I c I 

V 1 ... t"' t_~ I -i Ii .... , ... -1- n L.. r, , L r_ I,. 

Xrc., r::_ I '} ,. 1 t ) \/ ,i,:'""'.l.) ,,.. ),/ 
) (; ; '., ~J..., 

' ., r I ( • :, ,- rJV✓/ 

\'r-cie- 2. "f B 

/,• -, 

~ -
EL 

.. 
' 

So= 

L= :-ii 

I Sta. ... 

corq-
11 ,.,, ' 

I' ' ' 

//,, 

' ' ' ,"/.:-},--' /1, ,1 /. ~· 

r 

I 

. ' 
! 

' . 

' ~-
l 

I 

' ' -·tt-

I 
( 

[ 

I 



~- Johnson & Anderson, Inc. ~ Consulting Engineers 

HYDR.IC STRUCTURAL DATA • 
P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Code No. Sro"l°J-O"",- I:,::, - 3.5") 

Job Name: - ' .. - By: C. i'-"\o \-',':'' R. t-\ t.) S.e. s 
~ --,:::.y,.,. - C,-.i '· ' J ' ,...._ - ~:_.. ?. s\--,\,y-·\,-

Date: 
, 

H ;J6k t)ro ,·,,\-, 
::, - :, -17 Feature: 

\ (")V-, C. 
b ., Water Course: 

'i:-10 r, r c__.\;.,_ •. r-v .. 
r, . 
h I\Jr,-

Remarks: ' , ,. r . . ,-; . 

" 
. . - , / 'I - - /. ~ t;~ 

. .. ,...-!-- . '' ' ·- - I - L,·· .. 

I,· I: • . . :·. ;,. '., . I, ' /·: J 
. . . . . -

Width of Piers: iv,; Pier Shape:. Iv 8, No. of Piers: t-..1R Area: 

Water Elevation: ' . . Length: --Z..&' Width of Deck: ::,~ Skew: s c::,~ .- .. 
FIELD SKETCH 

Profile View 
) 

Plan View 

!-1,"'~ 
I 1 

1 I 

~-
' 

V 
f Cc.,..,c... l - ... -2.4 
l ,~_ . ' f..;, C, .. Rel $\J .-\~ i:s. T I ' ' ---,. - -·-· - - ·- _J_ -:z.5' ' . 

' i ! 
! ' 

I 
'\/ 0 .. 'r. LJ,/ kr_ ' ' ' ----·- _________ ..., 

:ll':1 ,.r, Rd. 

I I 
i 

l 

/ 
' --r, ' 

-
'(~ 

c.. 



I 

I 

• RT 2E-.ao D • 0 0 f..F,c.00 o.oo 85.oo 662.30 o.oo 185.00 

9T 2!'15.00 f,1'-,2,70 o.oo 335,00 662,ao o.oo 362,00 662,90 
BT 6E,3.00 o.oo ,i;:>?.00 663,20 0,00 E,22. 00 663,50 0,00 
'H· c.on E,1'3 ~00 ;;~F».20 0,00 685.oo 61'-,6.20 658,0o-- 685,00 
'l T 709.00 666,20 F,l'-0.30 709,00 666.20 6,7,70 711. 00 666,20 
ri T 6&3.70 o.oo 77?.00 663.50 o.oo e22.oo 668,60 o.oo 
9T c.oo 922.00 f,l',5.30 o.oo 9!;7. 0 0 6f'..2,70 o.oo 100'!,00 
RT 1 • sE.oo 671,60 o.oo 1122,00 671, 110 o.oo 1222.00 669,80 

Gtl F,E,2,00 ~.oo F,F.2.30 Fi5,00 662,40 1A5,00 662,70· 285,00 
GR 661.30 3F.2,00 F,59,50 422,00 659,oo 522,00 659,30 622,00 
GR 65f,40 F,P,3.00 F.'i8, 00 685,00 654,90 f;A5,00 653,70 691,00 
GR 657;3c -- - 101, oo-·--- · 6~7.6o-- 705,00 657,70 709,00 658,lO- 711,00 
r;R 661.70 754.00 f,F,3.50 772.00 b68,6o 822.00 b68,70 86';!, 0 O 
GR F,F,2,70 9£\7,00 661\,60 1004,00 671,60 1058,00 671.40 1122,00 
*****************••LISTl~G OF TOP AND BOTTOM SECTIO~IS OF ORIFICE•****************** 

685.on -6se.oo 6.~5. oo· - 6hn. 30- 709,00 61'-0.30 709.00 F,57,70 - - -··--·- --- -- --

685.00 6~8.00 665.0G 6,4.90 691.00 6~3.70 695.00 h54.30 701.00 b57.30 
7os.oo 657.60 709.00 6s7.70 

************** LISTI~G OF COORDI~RTES OF OPIFICE********************* 

685.00 bSB,00 6n5.01 6F.r.30 709,00 61'-0,30 709.00 
101.00 657,30 f,95.08 6su,3o 691,0D 6~3.70 685,00 

f,57.70 
!;54,90 

UkIFICE /\llER llU.1 wrTT[ • PERIMETER 56,8 29,1/R**l,333 

705,00 657,60 
685.00 658.0C 

12,0779 

E,62.40 0, 0 0 

o.oo 422,00 
683.00 663,70 
E,66,20· 660,30 

0,00 71],00 
869,00 6f-8,70 
E,68,60 - o,oo 

0,00 

E,62,80 335,00 
E,6Q,70 671,00 
654,30 695,00 
660,60 722.00 
665,30 922,00 
669,80 1222,00 

- ---·-- - -

-· - --· -
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• • • 
WATERCOURSE: /lli,:1,:1/e bi-/,1,.~- 0 (' /,,/,:, {"/,,1,,,. ,,,_,,, CULVERT LOCATION: .fi'.,,.,,,, /· 

~. / • ' j 

CULVERT DESCRIPTION: ;fl.,!/,pl,,/.: //;·,,< BY/'/!-,' jDATE •',-,;:,-'. 1 ·.-j 

A= -5-/, •f 

WP=::Jf.5 

ti EL.6(}'/.I, 

D= 
"). ,; 

Ke= (),5 

,03/ 

EL. I,, '·· 

.... ~··············· 

EL __ _ 
So= -----

2:113= /::j.63/0{, Sta, ._1,,~' ! lsta, / n= t-____ R __ -_-_-_-_-_-_-_-___________________ ~--------~---~l--
CALCULATIONS ANO COMMENTS: 

., I ; 

11/,,:'/' 2 s /? - , , 

,., .:{,- 11, _, 1-lnJ,,-/r q, o' c _ tJ3 / 

XKDC-
\.' ,. I"', 

Xk' ()l" 

X l<Or::'. -

I ..t 

, ' 'f. l 1 I 
r1 L. 

I -I o,S ; , /'::,.-;fl){j 

/, 9'? 

'.; i 

') '':c.) 

' . , 
• • I 4 

/. , 

' 

. . 

I 
,I.· -

/ / I l..,. ! }J 

I' [ :l , 
i . 

I, ! 
~ ,_ I. 

I·, 
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~ ohnson & Anderson, /·1,. 
Consulting Engineers 

P. 0 Box 1166 2300 Oi.:ie Highway Pontiac, Michigan 48056 

Job Name: c._ I ·. ' 
,::;,,V"ie...\ o~ 

,:;;, 

STRUCTURAL DATA 
Covp) te/J 

z./z, /77 

Date: '2..-l"'\-"'\l I Feature: Cl---lf Water Course: \---\~ c..,\;J
0

.,,_ 

Remarks: 

Width of Piers: 1--l h Pier Shape: ls.J f-, 

Water Elevation: ,,., t -.:.-, " Length: 

l'r..i:uJ-e View 
I 

'? \ C>. Y'\ ) 
' I 

,,~, i l ' 
?'?~\ 

h-': 
I J. I 

I I I I ::j 
.---, 
~-J .. O.Yvr. 

11 
1..r...,,_ 

' 
' I ' 
' . ' 

' 
I I 

I 
! • 

I ]~ i 
I u. . 
' 

f 

) 
' . \ 

No. of Piers: l•.J R 

Width of Deck: 
. , 

FiELD SKETCH 

Area: ----

-, Skew: 

~ View 
Pro{;/e:. 
o,,_oo 

c; ::;·, C 

l 
N I 

----1-- - i-----,;-----------,. 
I\Jl 
' -
' y 

• 



1 f,245~ i 22 491,50 508,50 :'104,00 1,000 

T 20.on 0,00 61',9,80 a.au 100,no (,70,80 a.on 200.00 

T 255,00 669,50 o.oo 310,00 669,60 0,00 400,00 669,20 
T 670,50 0,00 489,10 672,60 o,on 491,50 672,60 665,50 
T 66':l, 10 500,00 672,60 670,00 504,25 672,60 669,20 508,50 
T 510,90 672,60 0,00 510.90 670,60 0,00 526,0(l 670,60 
T 669,70 o,oo 700,00 669,30 a.no 1100,00 6€,9, 50 0,00 
T 0,00 

~ f,b9,80 o.oo f,70,80 100,00 671,00 200,00 669,50 255,00 

' (,67,30 400,00 670,00 483,00 667,60 4119,lci 666,60 491,50 
·~ 665,00 495,75 61',4. 60 500,00 66'1,60 504,25 6(,11,60 508,50 ·~ 670,60 526,00 f,f,8,80 551,00 668,60 600,00 E'-f,7,80 700,00 
·, f,69,50 900,00 6f,9, 50 1000,00 
•••••*************LISTING OF TOP ANO BOTTOM SECTIONS OF ORIFICE••••••••••••••••••• 

191,50 b65,50 495,75 6f,9,10 500.00 670.00 504,25 f,69.20 508,50 664,60 

• 91,50 b66,6Q 491 0 50 665,50 495 0 75 665 0 00 500,00 664.60 504,25 664,60 
508,50 664,60 
~•••••••••••• LISTING OF COORDINATES OF ORIFICE********************* 

• 91,50 b65,50 
504,25 b64.60 

::JRIFICE AREA 

495,75 6F.9,10 
500,00 664,60 

500,00 
495,75 

59,9 ~ETTEO PERIMETER 

670,00 
6f,5,00 

504,25 
491,50 

669,20 
f,65,50 

37,5 29,1/R**l,333 

508,50 
491,50 

664,60 
665,50 

15,6406 

671, no 

0,00 
495,75 
672,60 

a.on 
1000.00 

667,80 
665,50 
665,40 
660,60 

• 
n,oo 

4119,10 
672,60 
6f,4,60 
600,nO 
6F.9,c,O 

310,nO 
491,50 
510,90 
000.00 
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41 

JOB NAME: SH1::.LB'/ TO~fl:; 1{1f' FIS . 
WATERCOURSE: tv'\H\Tll ~ BR,,..r,1c1\ CLJrtni,J R,vt,·· 
CULVERT DESCRIPTION: ;!/11 ;./·.iJ_ .. l, (A', <"' A 

,i.- r,,'J :, .' // i 

,. 
wJf .,,.-?,11 0; //11(1./1'/; L/5., ·r'o 

/1,,n/Jl 1 l t I 
WEIR DESCRIPTION: ·; ( 

,.,,.t'i~I'( /(1.-.l.(J/ t.1; I I 
5&' i;ol hrJ, '. ·I Ii / 

A= 19-2'. [) = b-5 
WP= 1/'], 9 Ke= o,</ 

29.1 = !J,2.f't;? 
11 = , 0"3 I 

R4l3 . 

CALCULt~TIONS AND COMMENTS: 
... j • / ,, ' 

I -,.,.,1 l 5 /1 , . 

/I;& ,1·.,i/./'t/,Jr q,rcJ~,o3/ 

XK0f! -
X1<0.i:' : 

Xl/o"' -r\ l\.. ~ 

2'1 I 1-~ f(" + -, ,.,, L i? 'I /3 

( ')2·,r-
il -t o .'-f- -t- r 1ir.z.r<-,,; J • Ds ,,, ::, a· 

X Ko C. --:. ?. 1 '/ 

• 
CULVERT 

BY ,{?r;,J 
,,~. f\. :J :· 

6~13. '7 

EL 6(, ·;. </ 

Sta. 1,dfl + 7'1 

• 
JOB N (). I I,.,, - I . I , ; I "·.) ,; I 

LOCATION: . .. (J. _, t'·1' '.. ~ ')/, _/ 

I DATE,,· .. ,,;- 77 I 
' ' EL. l ;t I ,', 

.~·· 
~ 

_EL., 
So=-l ' . 

,-,.,., 
L = ----2.. I 

I I St,•. ' : ·, 

car~ -
II~ s .,,,, C ,,, f ·) 

.,f,,,,., ,_; I - . :::: ~ ' / .1 ~,¥ <' ( I I 

../) l'rr') /., C 1/ . (' / 

~ . (.' () f. c·~ - l -U / 

. ' 
( 

!l 1 
( r r 

I J 
! ' 



• 

I 

~ohnson & Anderson, J-,.. 
Consulting Engineers 

P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: ')~,_\ \?,r ~ F-::- r 
\ vs p ~ 

HYDRAU. STRUCTURAL DATA 

By: 

C obi:9 BEU 

2./z1h, 

.- ' ~ . 
- . '• -;"· i) l,'\ C '( , : 
L '"'l'l~t·1r-.1-..- 1-'\ 

• 
Date: I Feature: C..f---' f ' ' Water Course: i'J ?-.:: c. '"L-I1-77 A.,,. c 1/\ r \ -· r . ..:. _._. ,., [.",.- \ -· ..... ·".)','" 1 .. ,..--

Remarks: 

Width of Piers: k\ /. Pier Shape: 
• ~ • I 

l·J F', No. of Piers: I J f... Area: 

,later Elevation: (,,(.,,1,(,, Length: 7-S.~ Width of Deck: So.::, Skew: 

FIELD SKETCH 

f! r'&l':i:l e View 1/'J , ~ View 
?\o...,', 0 

· 0 I -o_ I Pro-{'; / c. 

1 1 I ~ 
<'' I - ,-., 

~1/ ' I I -tS\'i, \\ -~l. \.. 

I l ~ ,~ ~;.t; •',:..-._ . I I I I I -,}1 .• .-.,,;i:.,. .. ..;;.,;. '"-- -1 

j \) 
/ 1 · _e? - . - - -

I ! 
' I I 

' ; 
' zs.S ' I .c- .... i.::..-

' i /, I I 
i C1 oo 

I -----5' 2. 4 ,.,.,', i ,. E..c . z.__. 
(<' I 

.1. ,1,cr - '. ,:.,:--

J, i -- J \. ,:_ 
,_ l 

I '1 ' ~,-II ' l, 
-1 ~ / 

~ 
,_ 

r .. \ ·:.;.,_ j 
' I 

' 
,: 11 i I 

' 

j 0 \.ASF -(. 
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l 

:J 

.;. 

'· 

C 

( 

( 

( 

r 

\... 

t 

( 

(. 

Xl 63821,00 1500,00 81,00 

'2.3~n I I ·,: .· "1 ·,;>' i•1 ·: 

',,,,, .. , 

BT 35,00 o.oo E,1\1,10 o.oo 100,00 680,20 o.oo 200.00 

.. 

BT 300,00 679,10 0,00 ti00,00 678,60 o,oo 500,00 ~77.90 
BT 677,60 0,00 700,00 677,10 o.oo 800,00 , .. ' 676,50 0,00 
8 I 0,00 984,00 676,10 0,00 1000,00 675,20 o,oo 1100,00 
BT 1200,00 E.74,00 0,00 1300,00 67li,60 0,00 1400,00 676,20 
BT 677.10 0,00 1497,10 679,10 0,00 1500,00 679,10 668,70 
Bl 668,70 1505,00 679,10 672,70 1510,00 679,10 673.70 15 
BT 1520,00 679,10 668.-00 1522,90 679,10 0,00 1522,90 677,00 
BT 676,70 0,00 1700,00 675,tiO o.oo 1770,00. 674,70 o.oo 

• 6 
BT 2200,00 672,70 o.oo 2300,00 672,50 o.oo 

'')f.'-:, .. 
GR 681,10 u.uu 6A0,20 100.00 6/9.40 200.00 679.10 300,00 
GR 677,90 500,00 677,60 600,00 677,10 700,00 676,50 aoo.oo 
GK 676,10 984,00 675,20 1000.00 674.70 1100.00 672,80 1200.00 

• 
GR 667,90 1505,tiO 6F,7,40 1505,tiO 667,tio 1510,00 667,90 1515.00 
GR 669,30 1522,90 672,90 1531,00 673,10 1600,00 673.70 1700,00 

GR 672,50 2300,00 
*******************LISTING OF TOP AND BOTT!1M SECTIONS OF ORIFICE******************* 

1500,00 668,70 1500,00 668,70 1505,00 672,70 1510.0_0 673,70 1515,00 672,50 

1500,00 674,70 1500,00 6E.A,70 1505,00 668,00 1505,40 667,90 1505,tiO 667,40 
• be h. • 

************** LISTING OF COORDINATES OF ORIFICE********************* 

1500,00 668,70 1500,00 
1520,00 668,00 1515,00 

668,70 1505,00 
6i:.7,90 1510,00 

672,70 1510.00 
667,40 1505,tiO 

E,73,70 1515,00 
667.40 1505.40 

672.50 
667,90 

• 679,40 > o.oo 

0,00 600,00 
900,00 i. 676,30 
67'+.70 o,oo 

o,oo 1497,10 
1500,00 679,10 

• 
o,oo 

1800,00 

,i,,,,;Jc,'\ 
·•:::::{Ji 

678,60 400.00 
676,30 900.00 
672.70 1300,00 

668,00 1520,00 
674.70 1770,00 



• • 1 • 

ORIFICE AREA 79.2 WETTED PERIMETER 43.9 29.l/R**l.333 13.2866 

---------------------~-------------------· 

I. 

- - ·----------------------------
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• • • 
NO. I I o \ I ' 

JOB NAME: s I.1,~u:iy 10t,0,J3i~ If• 1::-1 s JOB :S( 1(, , I ! -~' l 

WATERCOURSE: /v11•~~)':: i3iU1tJc1; CL'NT01J i~ ' 'J ~ ,) CULVERT LOCATION: 1--:,."-"' ., ... r:, 0L,-1/ ',,. :· :· i 1-1 . _ : ' 

CULVERT DESCRIPTION: /\AV L T1 DLf< Ttc A >l C'~ BY r_:·:11 !DATE J/1:;; /7"1 r 
MA•~ 1:·. lct.U- EL. 

' 

~-
- . ' 

WEIR DESCRIPTION: 
EL. ("74-4-

EL. ( ' 1 I 

A= D= So= C ; (, r' 

WP= 3 .. / 
, 

Ke= L= r 

29.1 _ I I Sta. 
' 

R4/3- n = . (l 3,(o Sta. G,G,'7 -f2·-:: '' ... ·-t .. 

CALCULATIONS AND COMMENTS: ' l 

- MA1J,.1,.Jc
1
5 n - [ i 

C ' f n : r03 X /:; .04 X GC. I 

r 

I', = . 0'3 I., 

... ... ... ... - -.. - . . . . - .... . - .. . - --···- ... ... -



, , 

- ~hnson & Anderson, Inc. 
~"1111111111111 Consulting Engineers 

HYDRAUL.STRUCTURAL DATA • P. 0. Box 1166 2300 Dixie Highway Pontiac. tl:1chigan 48056 
- .. r- _;:... ' - ' .\() :. -_,v_, '-

Job tiame: ~ \\ _,\-· r \, ..,, 
c.· -.- .,.. 

Date: r. C,. -\7 - ._) - ' ' 
' I Feature: K.c-· .. .- I .L 

Remarks: 

l~ id th ~· Piers: lJ I kJA t!o. of Piers: 

Water Elevation: I 
r '( = . '- Length: ':::!; .. L' Width of Deck: 

FIELD SKETCH 
..P.rof.i le View 

~i \ (. ·.~- L 
-~·,----- t 

\ 

By: C,, r-\ (q., .E. ~1 
R t 1

./".';::. C :: 

C d N s~-,"-c- :=---o e o. 

1-Ja ter Course: !·-'-
.__.., ',, - I : ~ . 

Area: 

Skew: 

-Plan View 
C ~ ., 
lr-01,1c 

I 1--. ~ ===Li L 
- -----------~1 _______ 1.--__ 1,--_____ _ 

: 1--i-------.-_-7 ___ .. 
f· - - ·-· . '. 

·1 ____ -·, 
·1 ---! 

1-- - ·- -· j ' t>' . r 
I 

____ ,.. •------~--! T'-,'-' $h,.....;,..CC(_ --- -- -- -- -- -----

::,\ ,0 

: 
' ; --- - ---~----: -- - ____ ... ____ ---1 ·---· -

' ·--·- -- - ... _____.. ... __.__, 
S. 

I 

' ,! ~l 
... ~(' t .... 

·' I 
I I ~! I .. 

' .. ' I 

I 1 

I ' I 
' i 

I 

7 
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• • • 
JOB NAME: SH i:Le,V TQ t,-)r-l .SH l P F15 JOB No. I. .. - I I I I• 

WATERCOURSE: MI DD
1

Li; f:iL,/~r-;(,q CL 1 NTOrJ ~- ~ ·~, ~~ ),; CULVERT LOCATION: <! 
. ~ l ' 

1 ·' ': i' 
; \ ... J " . 

CULVERT DESCRIPTION: //,,,, ~-
, 

✓ BY//,' !DATE s. ,.; /'-; I ., 

t1l'Jl1 Ji·"r; ;/ 
Mk UIS I:: LI r EL. i - ✓•·, 1,1 .II . ,, •. • • .1 Ir ",. ... , 

C\,17, (' 
~· .. ./ / 

L_·, 

WEIR DESCRIPTION: ~tfal /'ll~"r rl11r > _11 
'.Ji ½) ~;. r /,< 

£-I I .I I , ti EL. '.)/ :1 ~-•• F r 
.._/',\I;"~ 

EL ( 

A= }'1- )j D= 
,-;, (; 

So=- 1'1 I")( • 

WP= zi'.- h Ke = (J, 5" L = 4:o ! • 
':)Q I -• - -~• 

,Ot5 ! Sto. 
'--= = ';I ,;; "f!Z. n = Sta. 7 / 3 ~ '30 I i· ~ ' R4/3 ,· · ' 

:ALCULATIONS AND COMMENTS: ( 

/Jl,,.,, . ·J. ;- /I -

' .'/~. (' '/·,' '1· ,,,) I• ; 1r o2 5 

/. ' I .// 

:· / 
,, .. .-: ;1 L.. 

1./ . I, ;, 

1 ' ✓r>i , .. ,\--A,{/~\ -



1,- .,, 

lhnson & A.nderson, Inc. 
Consultin1~ Engineers 

HYDRAUL.STRUCTURAL DATA 

120~~ 

CO DE l) J~1;;/l 

-z/14/77 • 
. o. Box 1166 2300 Dixie Hiighway Pontiac, Michigan 48056 u.~- ~to 7 Code No. "SL,,-:10-0£ 

, !Job Name: S,,11:Lf:--" \ '-"-' ?- By: R 'µ_~,.Ee..., 

Date: 
'4 -71 

- ' I Feature: -z.. - S. o r.. I 14ater Course: ,J • C ~--1._...,.G,tvu··,, . _ _hA.B C..L,,.__rroof:-iUt:1..-
- -

Remarks: 
1-I"' "'' \2, \t Ll';; ~ t.....U ~ "'\ G..~ ~I\, t- F' t'.,,_i:-,., !:_-H ~~'*'',t_ 9'/"'! 0 P.,~·L·U ..... 

L) II.:, le, "_IL< r,., "' r: [)'°, r t; Cu. \,~r ~;,·re '\ t i:' b i\..J ~ - ',;)l, ;"_ft~, f!.r) 

Width of Piers: Pi er Shape: No. of Piers: Area: 

Water Elevation: & 7'.7 • g I Length: Width of Deck: Skew: 

FIELD SKETCI~ 

' , ,, 
C 1,,. 

1 
,_ ,-,--, 

Profile View 

5TC:( L 

~ (;.vtollO 
&•c 

----cf
i.-· :.... . , -_- . . ~ / ', ;:__;_ --) ,~--- "-.,; ) . s ,0-,,... - . . ,,-.-;c __,,,--/ 

' .' - t;_ t ~ J;,,g // 
-~-P 

-~---- ~'-----

V' 

N -- C 

SJ:! 12 L?,u 2 
- I 

I 

Plan View -
t' A Fl.0'7 

~-( i,' 
~~f: '': T°' 

I 
<'\c-.d 

-~--"~! -

>'---+--------<:_-,-- 1· X 
I I , 

..,__ L ~-~ ....;.,.:.:: -

r ' 
--<- ' " 

'-' .. 
'' ,., 
r- ' 

r: 
r 

, ,_' k.,t,1,-~ 1r 

' J 
I 

i 
I 

I I 



'(l 71291',0] 33 509,50 522,50 '> o. n n ~,0,00 1,0011 • • • 27,oo o,oo 707,30 o,oo 100.00 705,00 o,uo 200.00 702,70 n.oo 

n 300,00 700,40 o.oo 400,00 698,90 0,00 509,50 699,50 693,70 509,90 
n 699,50 695,70 510,70 699,50 696,50 512,00 699,50 696,80 513,30 699,50 
n 696,50 !'114,10 699.50 695,70 514.50 6')9,50 6.95,10 51.7,50 699,6{1 6 94, 70 
n ~,17,90 699,60 6CJ5,30 518,70 699,60 696,10 520,00 699,60 696,40 5?1 ,30 
n 699,bO 696,10 522,10 699,60 695,3n 522,50 699,60 6911,70 600,00 bCJ<J,110 
n o.oo 700,00 703,10 0,00 710,00 703,60 0,00 735,00 705,60 0,00 
H 765,00 708,90 0,00 800,00 709, liO 0,00 900,00 709,30 o.oo 1000.00 
H 1oe,40 o,oo 

' ;R 707,30 0,00 705,00 100,00 702,70 200.00 700,40 300,00 697,10 4 Oo, o 0 
;R 693,90 500,00 693,70 509,50 693,10 509.90 692,30 510,70 692,00 51~,00 
;I{ 692.30 513,30 (,CJ3,10 514,10 693,70 5111,50 695,30 5111,50 694,70 51 , 50 
;R 693,10 517,50 F.92,50 517,90 691,70 518.70 691,40 520,00 691,70 s21.:~o 
;R 692,50 522,10 693,10 522,50 694,70 522.50 695,90 600,00 697,00 631,00 
;R 700,70 670,00 702,80 700,00 703,60 110.00 705,60 735,00 708,90 76,!'i. o o 
;R 709,40 800,00 709,30 900,00 708,l!O 1000.00 
~******************LISTING OF TOP AND HOTTOM SECTIONS OF ORIFICE******************* . -

509,50 693,70 509,90 695,70 510,70 6CJ6,50 512,00 696,80 513,30 696,50 
514,10 695.70 514,50 695,10 517,50 691h 70 517,9() 695,30 518,70 696,10 
520,00 696,40 521,30 696,10 522,10 695,30 522,50 694,70 

509,50 693.70 509,90 693,10 510.70 6"92, 30 512,00 692,oo 513,30 692,30 
514.10 693,10 5111,50 693.70 514,50 695,30 517,50 694,70 517,50 693,10 
517,9n 692,50 518,70 691,70 520,00 6<11,40 521,30 691,70 522,10 692,50 
=>22,50 693,10 522.50 694,70. 

~-4r************ LTSTING OF COORDINATES OF ORIFICE********************* 

:,09,50 b93,70 509,90 695,70 510,70 6CJ6,50 512.00 696,80 513,30 696,50 
514,10 695,70 514,50 695,10 517,50 694,70 517,90 695,30 51A,70 696,10 
520,00 696,40 521,30 696,10 522,10 6CJ5,30 522,50 694,70 522.so 693,10 
:>22,10 692,50 521,30 691,70 520.00 691,40 518.70 691,70 517,90 6'32. 50 
517,5c 693,10 517,50 694,70 514,50 6CJ5,30 514,50 693,70 514,10 693.10 



• • • 
\ 

~13.30 &92,30 512,00 6q~,oo 510,10 &q2,30 509,90 693,10 so9,~o 693.70 

ORIFICE AHEA 37,8 WETTED PERIMETER 37,6 29,1/R**l,333 28,9712 
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• 
JOB NAME: SA.-/6',/ 1ow11sA,i>, FIS JOB NO. l561o Io~ 11 I 3'15 
WATERCOURSE: ✓ 1W 41 /4 "7 cl l>rf;?,~ CULVERT LOCATION: Zf ,1/;'/e jg .. d 
CULVERT DESCRIPTION: //2ree_ I. '1

11 

t <15
11 

BY !Fl/ I DATE 6 - I - '17 I 
lt'! 11 I-I/- .1?/0-I~ cr,r_) ,'!)to I ~C' l;,1 ?3 rh,/,.. ~// Jf14Y ,/5 ::U.. r: EL. :;'c."'¥ 'f 

i'Z </, I \:c'") f f V V L WEIR DESCRIPTION: ~yed rd.r/:v&u y;/j 
76 ~-I Jrt1,:,//;( / EL. ii?-</ 

EL:;'/~. y 
J.11 .,/ 0 r rz 

So= 
/7 A= {_()7, C D= 7,, (./ 

WP= 6,S. "/ Ke= ~-8 L= 7t 
29.1 = 15 6 ~& J 
R4/3 . I n = .&7 S 1 a. .:;:p-- -r (} 8' I I Sto. ?'Jl -f- 5 z._ 

CALCULATIONS ANO COMMENTS: 

- 1%~1117 ~ // - - (orq -
f=-,c?} I! ssu111e J/-:- /, 0 

/;, 1:1,, f . .., '/ rvn 

XJ<ol( - -1-/,,., /-l,r' ~ ( 
. '? /l. - - - ::, . - :;,~ - . OI? .:..-- . 

29. I z. l 't-<oR= I ./- k' e_ + l/4~£-e ~,/7 t/S-e I/:- /, , 
- , V 

'y k'or?. 
'<. .' . - I + 0, 8' + { 1s,r,c;6c) {,07;) f7c) - -

- Co,C.Q = j',oJ 
X/<or2 - z. 'l'ft./ -



Remarks: 
r,.' 

,..._) c:f, ... ~e 

Width of Piers: Pier Shape: 

Water Elevation: 
72.\ -~ 

Length: 

Profile View 

HYDRAU. :.iTRUCTURAL DATA 
"-::::-.J .~ 3 7 '::::l · • 

,' Code No. ';'To"7D·O~ 

,- I' ' ._. ,__,.. . r' 

' 
By: C., Ho.r-1c.1 o. M<-vo,-,o.\ 0 

12., No:.<- s. 
1 Water Course: "' oc:i\e. O'<'"-"'<-"'-

t'c• (., 1< •r 1::_r c.\,,....-\-ov-, ~iv<-v-
' s \..l ~· r..-: 1 ~ er.· ~ 

No. of Piers: Area: 

Width of Deck: Skew: A.s. hotc.d 
FIELD SKETCH I . 

·- 13{-' _v Plan View I / · ---------.:._ r_ IC _I-- I\' --,,.., _...-f- o-t C 0 .1;~ ~.---;r-r;-· -frf;-'----
-. --,--+,. -,n--l~-r1--==1t======--

I · ( ., I I I 

.--· 

l /(;-' I 
I I ' I I I . . 

-r--31_ -'/ I /-,~r 

' r 

( 

' 

I 
'I 

I I r 

T -' ~ '--""' 

I I 

Ld, 

,7/ 
-V 

t. 

/ -

·-

I 

! 
' 

I 
' 

. 



'lT 31.GO n.oo 7 :>F .• 'HJ o.oo 75.oo 7?6.70 o.oo 175,00 727.40 o.oo 

8T ?35.oo 725,40 o.oo 253,00 725.50 7?1,40 253,60 725.50 722,BO 255 0 00 
9T 725.50 723.AO ?'i7.00 725.50 7 24. 4 O 259.00 725.50 723,BO 260.40 725.50 
'1T -12?.ao ?61.00 7:>5.50 7;:>1,40 26'+. 00 7:>5.50 721.00 26".60 725.50 722.40 
"IT ;>66. 00 7?'>,50 7?3.40 2f,8,QU 725,50 7?'+.00 ?70,00 725.50 723.40 271.40 
'IT 7?5.5n 7?:>.40 ;>7?.0(1 725.50 7;>1,00 ?7'+.no 7?5,50 721,40 27'+.60 7:>5,50 
RT 122.00 ?7f'.- 0 00 7?5.60 723.80 21B.oo 7::>5.60 72'+.'+0 2so.oo 725.60 723.80 
l1 T 281.40 72'1,60 7;>2,80 ,co2,oo 725,60 7?1.'+0 375.00 12~.eo 0,00 475.00 
RT 726.llO o.oo 'i07,00 726,90 o,oo 575,00 729.00 n.oo 657.00 729.30 
RT o.ro 7~,7. 00 77.C ,60 0, 0 0 . 

GR 12F.i.o o.oo 7:>6,70 75.no 127,'+o 175.00 725,40 235.00 722.60 253,00 
GR -- 720 .? o- -- ---?53.00 719.40 --· 253.60 719.oo 255,00 718.Bo---- 257.00 719.oo- 259.00 
r: R 719.40 260,40 7?0.f\O 261,00 721.40 2f'.l,OO 721.00 264.00 719 0 80 264.00 
r,K 71'?.oo 21',4 ,60 718.E'-O 266.00 718,40 2G8.00 718.60 21c.oo 719.00 271.40 
GR 71 9. llO ?72.00 7:>l.00 272.00 721.40 274.00 720,20 2 74 , 0 0 719,40 27'+.60 
r,R 119.oo 276.00 71/l.80 278.00 119,oo 21'0.00 719.40 281.40 120.20 2A?, 0 0 
GR 721 0 /lO 2&?,00 7:>2.70 ~75.oo 725.90 475.00 726.90 507.00 729.00 575.00 
GR 729; 3 •--- 657,00 77,Q.60 757.oo ~ -- -- - - -- - ·----·-------

****:t***•*,.:*******.+.LISTir G OF TOP Ai'JO [J(JTTnM S[CT I o~,s OF nRIFICE******************* 

253,00 721,40 2,;3.60 7:>?, RO ?55.oo 7?3 0 1\Q 2,,1.00 124.40 259,00 723.BC 
260,40 722,80 261 0 00 7:>1,40 261..00 7?1.00 264,60 722.40 266.00 723.40 
26ff, on-· 724,0n 210.00 7:>:Z.. 40 :n1.4o 7:>2.40 212.00 721 0 00 274.00 - 721.40 
274.60 7:>?.llO :>7b.O~ 1;:;.~.~o ?711.00 7:>4.40 2flo.or 123.ao 21'1 .40 722.BO 
2(12.0(1 7?] .40 
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264.0~ 719.L10 2E'- 11. 60 71q 0 00 ;?66.0(1 718.60 2bP.OO 718.40 270,00 718 0 60 
271.40 719.00 272.00 71°,HO ?7?,IJO 7;:,1.00 21u. on 721.4(1 274.00 120.20 
274.6(1 71'3.40 276.0(J 71 a, 00 ;>78,00 718 0 /lO 2rrn.oo 719.0o 281.40 719.40 
2ii?.on 7?0.21) 2A?..nn 7:>J,.0 0 
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JOB NAME: S)p/bu 7owl? 5/2,'/) . Fl 5 JOB NO. l56,1o o~ I , 15?7 
WATERCOURSE: ✓ l()p,✓/!1l11/ 

1,!>rq,~ CULVERT LOCATION :r:;_a,.,,./ 7;-!/t11f' rf /,Jf'5./,,,.,, . .f'..f. 
CULVERT DESCRIPTION: /JtJ~r /'(11 '/;-,!}.,;:/ BY Rr1--1 !DATE 6-/- 7-1- I 
. .dr,tl;e EL. 

,!I I' .. 

/ ~ u1r1 r""'I r"'\ r r- r- n I r"'\ -r I r-. Pd. ~ I ,d / , • I/ VV C.I n UC.;)\..,l"U, I IUI~. ·;re; 1/ 1'()"1 1'rc.-t' ;?,;; ,A/! f-1.. 

1✓ £or j,,.;;/-(/ EL. 
EL 

A = D= So= 

WP= Ke= L= 
29.1 _ , o3 Sta. Sta. R4/3- n = 

CALCULATIONS AND COMMENTS: 

l/4c- z. ,~,dt;~ler '., - ti: dPJJ,1,.( 
I 

of 6, I /;pf 
// ;£- (','f>o 5;;, -f,,,cJ .1,,;,,1~r ~.OIZ. 

11 -k tf,,,,,,,,,, I :: , ~ j'5 

( </5 _!__:_035"t r_ ?_(£:0Y -~_2
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+- 2 (f 2.)y ,012 2. i 
. ) 1/, :?(Z.~,, X. c· z 

·- - -···--
/J-:. 6 </. 7" 

11 -:. . az99? - 0,3 - . 
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• Johnson & Anderson, Inc. HYDRAULIC STRUCTURAL DATA 
C0O1;l) i!,£.lJ 

-Z..{ ,4-/;7 
Consulting Engineers 

P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name:.,. 
"'f-11!1-P-. 

Date : -Z... _ 1 _ 
1 1 

Remarks: 

Width of Piers: Le 
Water Elevation: 

, 

F:r.s. 
Feature:.'· 

Woeo. 

Pier Shape: 12." D•,,. 

Length: 

~ :S, ~ 3; ~ 

No. of Piers: 

Width of Deck: 

FIELD SKETCH 
Profile View 

.. 
~ ... ---· " - -- - - -::m:::=:::-:::: .,..,.-:J:~:~;,.-_.::._~ -=.~ L ) - I_ 
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I I , 4 I 
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1
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0

.., f!,ut,"€ 

Area: 
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i APPENDIX B - CALCULATIONS AND GRAPHS FOR CHESTNUT LAKE 



' H:i II 

Pontiac, Michigan 48056 

HYDRAU. STRUCTURAL DATA O)l)f!) $1:.11 
'2./ 'i'/77 

' . 

/1-. 
/' ~ 
-·-------- ~ it 

Code No. 1::,t.,lo-DB- e,s. ~1'2.. 

.;Ill!: ';:., \-, ,._\ \;, i-- :!::..S 
By: -c., N o.p1e1 

l!,. N.o ._., <:. 
cl>ono\o 

'--' 
Feature: c_.,;::.c l«•i• cc:,"'1"1-0\ c.v.\"'-'""1~ Water Course: H \·oia. \C2. '6\"·a.'w'l.t..~ 

C.\,\,\o<,,, J<t'«.-
Remarks: -;i ... -:., l_::.• or- 'S er,·,-1 ~ j) • l , f Cr, l" ._.. [;. .,._,. 'O D Luf R 11N~r D /.2 • 

Width of Piers: -~ Pier Shap~ - I No. of Piers: -· I Area: 

Water Elevation:..J.!.l: ~ ...., L length: 1 

t,. 7 +' •• !Width of Deck: - I Skew: 
'710,~ 72.;, ,,.k.\"'\,,. 

D/~ FIELD SKETCH 
S .1~P•1 . 

c_yec..V\ ~• 

. T , ._., :~e op eru:t\, th ',,,,·~ -..,,1,1,. -.1\1"';>>.+I. 
" l:ln s e_ O • 11 0,C:., 

I . ' . IC,'- ~L- _- .. LI '7 
1
/co~L, · ~ :. · \-.:.:.:. 

I '#'_~ •~:~, ,,, ' - I I I I I ' \ l I ~ ' I ' I I l '- I ' I . I ~ i I 

I • .___ - . I " - I I I 

.. i ,<%-, I_ ... --..JI I "·' "-•-I-' I . 
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':,-Jr[ -iY r:1w'JSH] ,> 
(t-'f~T"llJf i_n,;c- 11UTL"T 
'-1ID•1!_~ ,,:rAr,.,ICH r,F r ..... c. CL J 1 ,JTtJ"\j .,...T 1;1-·~ 

GL.1 A ,1.:.-1 ,...·{!A ·1,,1 !l. Y 

3 0 ' '1 » [/,I) T"' 

f'JIJµHF--< OF 0'"\TNT,::,= 
c,rnrro,, rl Fi/ATIO•J 

n n 7 ") :, ,n ". -, ' J7et:..t• 

l ·IO,, .I 'J 71"1.t)O 
2 0 i) • 0 (1 728,20 
31J0.v0 72S.60 
<>00.0Q 72S.'l0 
:,'),J,Oll 72S.o0 
hlJO.rJn 7?S, l 0 
L... ,\ ,, n " ~"~ "n f-, ,JV• 'J 'J ' 1 --, • LI 'I 

wILH>-1 n, Rn,FlvlAY= Ju.no 
1-?()AI) SIJ..,FOCF:GflAVFL 

EL•. V n TI ON FLO.i Cl\ V 
FEET CFS 

7 ?-, • lo u.o o.o 
7>'i,20 a. b4 2,">,'ll 
725.3u 3.66 2. 54 IJ 

725.40 1 (I. 1 'I ?.',',>\ 

7?'J.5fi c 1. 1 2 2,c;7r, 
7;,r::,.6~ .37.?>J t.7YS 
7~~ 0 7 I] :,Y.51) 2.F,O<> 
7 ;,...; • >1 f; ,-,. y • -. ' 2,blh 
72'i,';() 133.3:, 2,5-J,' 
,,.,,~.fJ{J i...,..,_?.u 2.hr>7 
7? f, O 1 r, 271.l 1 c.o-,H 
721;.2[• 3,,,,. 61:o 2.h~~<..,1 
7?'1,30 "b2.YO c., 7 ,-> n 
7?':1.4 1J 573.9•J 2o74~ 
7?<;,c;o 6-15.0b 2. 7 7 'r' 
72"> 0 bO ~2b,34 2 0 ,~.., 

7?~. 7,, Ynb.rJ...., 2.~1 .... 

Tl7D "T !l T --1 A:"'t'A 
FEET SFT 

fJ. u • f, 
en. l. ,1 U 
q. l1 • 4. 0 u 
htl. Y.!/1 
Po. l h. ill 

I u 11. z....," I) l 
1 , :; • )h.,'J~1 

} h h • .,1_2.., 
-i () <-1, • l<+,-11 
l (I k. }fJ':'.2.i 

ll <'. ] Jr,. )4 

31 7. ]"'"· '" 
l?l • 1 9Y O ~ ,J 

,?S • 2.j("'e:I'+ 

'32'-. ?f'J4.-+~ 

.3 ~ '\. 2-11,,-,.,, 
33 l i' 3JUOJj 
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JOHNSON a ANDERSON, INC. 
CONSULTING ENGINEERS 

"y f, = ;, DATE : > . JOB DESCRIPTION ) '. -- '• · :.- . SHEET 
D ------ . ------ ___ .;.:_:..•..f------~:..------'--------

' ____ OF ___ _ 
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JOHNSON 6 ANDERSON, IN~ 
CONSULTING ENGINEERS 

BY ______ DATE ____ _::_ JOB DESCRIPTION--~.:.~ _______ _: ____ _:_~-------- SHEET _____ OF ___ _ 
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• 
CCHV= .100 CEHV= 
1490 NH CARO USED I 

). -- -- - . SECNO . -DEPT"1 

• 
. Q QLOB 
I TIM~ VLOA --~i SLOPE XLOBL 

It !1-1 

.300 

CWSEL -
QCH 
VCH 

- XLCr-1 

CRIWS 
QROB 
VHO~ 
XLOBR 

0
,." ' 3470 ENCROACH,.IENT STATIONS= 470.0 

i · ELE~CL= 622.70 ELENCR= 100000.00 

• ,,1 VALLEY SECTIOfll A 

.• ,: .,ij ., 
• 

I .! 
·, ., 

UM~ 
··,1,. 
. i1J 

'-, •. : 
I' 

• 
.;:-., ,; 

••· . l. '.·· 

•••• •. ,,! 
,,-

• 
'I e:,: 

31-15-0. 00 16.-70 623.6-0 o.oo 
2670. 370. 2165. 135. 
o.oo .74 2.91 1.57 

.000344 o. o. o. 

-CCttV= - - .300 CEHV= .50-0 
1490 NH CARO USED 

3470 ENCROACHMENT STATIONS= 531.8 
ELENCL= 623.00 ELENC~= 100000.00 
31835.00 15.59 623.69 

2670. 139 • 
• 01 .44 

.000366 es. 

SPECIAL BRIDGE: 

S8 XK 
o.oo 

XKOfl 
l. 1:17 

1490 MH CARD USED 
-PRESSURE AND WEIR ~LOW 

EGPRS 

624.ll 

EGLlolC 

623.75 

2531. 
2.14 
85. 

COFQ 
3.02 

H3 

o.oo 

o.oo 
a. -

o.oo 
85. 

ROLEN 
o.oo 

QWEIR 

253. 

3•70 ENCROACHMENT STATIONS= 531.8 
ELENCL= 623.00 ELENCl-l= 100000.00 

WS-ELK - - - EG 
ALOB ACH 
XNL XNCH 
ITRIAL IDC 

576.0 TYPE= 

623.60 623.71 
498. 743. 
.oso .048 

0 0 

600.0 TYPE= 

o.oo 623.75 
314. 
.oso 

2 

Bt'IC 
.. a.20 

QPR 

2399. 

1184. 
• 045 

0 

- --HV HL · - ·---OL0SS- -BA:,,;K-ELEV-
Ai-101:li IIOL 
XNK WTN 
IC-ONT- - CORAFI 

l TAl-lGE'.T:: 

• 11 o.oo 
€16. o. 

.0145 0.000 
1 o.oo 

1 TARGET= 

BWP 
o.oo 

BAREA 

696. 

., 07 
o • 

• Cl45 
l 

.03 
3. 

.035 
o.oo 

BARt:A 
6'}6.30 

ELLC 

621.20 

TWA 
ELM!N 
TOPIHO 

106.000 

3 l Ii 

o. 00 
o. 

606.<JO 
5-.5.09 

bl:!. 20•) 

.01 
l • 

608.10 
'528.32 

ss 
o.oo 

ELT~O 

623.30 

LF.FTIFIIGHT 
'55TA 
ENDST·· 

618·. 70 
619.00 
30.91 

576.00 

618.70 
l 00000.-00 

71.68 
oO!J.00 

ELCHU 
606.10 

CLASS 

30.00 

600.0 TYPE=· l TARGET= 6~.200 

l'' 

.i~c' 
uwb' 
e:' 

BRIDGE SECTION B ROMEO Pl-ANK--ROII.Ot- UP5'fRE:AM FACE 319 

o.oo 
1. 

608.10 
529.76 , . . ···,,.· 

,-· 
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,.:_ 

• 

311865.00 ll5.8B 623.98 
2670. 235. 2435. 

.02 .52 l .82 
.000315 30. 30. 

1•90 NH CARO USED 

VALLEY SECTION C 

o.oo o.oo 624.03 
o. 452. 1341. 

o.oo .050 • 045 
30. 2 0 

., 05 
-0 • 

.045 
3 

.21:l 
'+. 

.034 
o.oo 

•· . ' ~ 

320 
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1000-00.00 
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600.00 
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.100 -CEHV= -·- •. 31JO ---- -··. ·-------· ---··--·· - ------- -- --- I 
. - - - -· ·- - - -- - - . -... - - . .... , 

CARD USED I:. , ·1 
; 

VALLEY SECTION 0- 321 WM~ ef 
' -- -· . -··-

34140.00 13.47 624.37 o.oo o.oo 6-.!4.45 .01 .20 .01 620.SO • !"I : , 
-2671). 646. 1677. 347. 77 l-, - 628. 303. 100. 22. 619.60 ~•· .39 .84 2.67 1.14 .oao .049 .010 .036 610.90 178.86 

, . ~ . • 000321 10.20. 1120. 1090. 2 0 l 0 • O O 319.31 498.17 

·. ··~· • •• 1490 lllH CARO USED 
1'' SECNO DEPT!.l CWSEL CRIWS WSELK EG· · -·+!V- ttL OLOSS - 8-1iNf\ Et:EV--·· ·-•: Q QLOB OCH QROB ALOB ACH AROB VOL T1"'A LtFT/RlGHT • TI~E \ILO~ \ICH \IROB XNL XNCH XNfl WTN ~LMIN SSTA 
" SLOf'E XLOBL XLCH ~LOBR IT 1HAL IOC !CONT CORAfl TOP .. ro ENDST .»Mb .. --

:'.·:· • ·- _I ., VALLEY ',ECT •ON E 3Z<' 
"! •. 

MUa 35670.00 11.41 625.01 o.oo o.oo 625.l:l .12 .67 .01 618.10 . , 2540. 455. 1540. 545. 360. 445. 511 • 150. 33. 622.90 ,. 
.55 1. 27 3.46 1. 07 .070 .048 .010 .036 613.60 82.33 

• 000699 1-400. 1530. 1400 • 2 0 l -0.00 3·72.0T 45-4.41 - -- . - - ------

•· •• 1490 NH CARD VSEO - : WWk . ,- VALLEY SECTION F 323 • 
• 36750.00 9.98 6<'5.68 o.oo o.oo 6?5.74 .06 • 00 .01 622.70 •• 2540. 1510. 961. 69. 1077. 361). 112. l '!!4 • 42. ,,21.10 
ijWf .71 1.40 2.67 .62 • 052 • 046 .0':10 .036 -6lf,. 70 77 0 03 

I •· • 000460 1080. 1080 • 980. 2 0 l o.oo 424.71 502.34 • -- ---- --

•· CCHV= .300 CEHV= .100 • .l.490 NH C ARl.l USED 
- - --- ---- 1111 • 3470 ENCROACHMENT 5T~TIONS=< 320.0 578.0 TYPE=- 1 TA'-<r.ET= 2,13.000 • 37080.00 9.68 625.88 o.oo o.oo 626.15 • 26 .21 .14 ;,22.~0 

2541) 0 945. 1460. 135. 441. 2R4 0 11 ,} • 193. 45. 622.30 

• ,73 2.14 5.13 1.23 .060 .046 .075 .036 616.20 320.00 • .001111 330. 330. 330. 1 0 1 o.oo 249.57 56'l.57 
UM~ 

' •• 1490 "JH CARD USED •• 
3470 ENCROAC>-1'•11':NT STATIONS= 370.0 595.0 TYPE-= 1 TAtH;ET= -370.000 

,, ., :• .. , 37180.00 'l.71 626.0E, o.oo o.oo 626.39 .34 • 20 .o5 622.65 
" 2540. 815. 1582. 144. 289. 2a5. 112 •. 195. - 45. 622.45 'WM~ • .74 2.82 5.54 1. 28 .050 .047 .oao .036 616.35 370.00 • .002111 100. 100. 100. 2 0 1 o.oo 200.02 570.02 
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37280,00 
2540, 

,74 
,.002998 

r. - . -
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! 
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~·•,·· ·,11: l . . , 

14•~0 NH CARD 
.3:1349.00 

2540 • 
• 75 

,001405 

·' ;uc, ! JEO I I 014 & 

9,66 626.16 
682. 1747. 
4.58 a.is 
ao. 100. 

USED 
9.37 

o. 
o.oo 

>'19, 

•626.77 
2540. 

5,30 
69, 

o.oo 
111. 
2.18 
100. 

-0.00 
o. 

o.oo 
59, 

0,00 
149 • 
• 040 

2 

-0.00 
o. 

.040 
i' 

6,~6.96 
214. 
,038 

0 

6;21.21 
480 • 
• 040 
. - fl . 

e1:'i NOli'!MAL BRIDGE,>.JRD=l 7 MIN EL TRD= 628.20 MAX ELLC= 628.70 

'" 

:e: 
war. 
.1: 

' 

e: 
1 • 

37350,00 
2540. 

,7'5 
.001404 

9. :J.7 ·-- . .f,2~:f1 ----- - o, 00 
o. 7.540. a. 

o.oo '5.29 o.oo 
l. 1, l, 

0.-00 
o. 

,040 
0 

~:21 .,n 
4-80. 
• 040 

0 

NORMAL BRIOGE,NRD=l7 MI~ ELT"D= h2a.2n MA~ ELLC= 628,70 

• 80 
51. 

,060 
1 

.44 
o. 

.060 
l 

,4-4 
o. 

.060 
1 

. , BRIDGE SECTION H HAYES ROAD UPSTREAM FACE 
. I .,, 
WQU • . I 

•i-: 
J: .: 

•· ;:t 
. -- 1,-,., 

, .. ~.' '( 

.' ~" .• , 
' _i . . ;. 

I 

•·( 

3739-0.00 
2540. 

,75 
.001373 

'l.44 
o. 

o.oo 
40. 

14~- NH CARD UISEO 
SECNO DEPTH 
Q QLQ8 
TI~E VLOi'I 
SLOPE XLOBL 

37391.00 
2540, 

.75 
.002144 

l49U NH CMW 
37506.00 

2540, 
,76 

.003090 

9,44 
o. 

o.oo 
l. 

USED 
9,83 

1155, 
2.21 
115. 

626.84 
~540. 
5.26 

40. 

CWSEL 
QCH 
\/CH 
XLCH 

626.84 
2540. 
5.26 

1. 

627.33 
1242. 
s.62 
115. 

o.oo 
o, 

o.oo 
4-0. 

CRIWS 
GROB 
1/ROr:I 
XLOBR 

o.oo 
o. 

-O .. * 
1, 

o.oo 
143. 
l .27 
115. 

•·. 't1 14 90 NH CARD USED ,1~,: 
.(;I VALLEY SECTION I 

~I 

· ' - -- 318530-. 0-0 
.' '" 254 0. 

• .87 
~ ... ,001279 .•~- '·' 

11,08 
1308. 

1,76 
1024. 

629.48 
991. 
3.90 

1024. 

' 

0,00 
241, 
1.10 

1024. 

0 .oo
o. 

.040 
0 

II/SELK 
ALOB 
XNL 
!TRIAL 

o.oo 
o. 

• 040 
0 

o.oo 
522 • 
• 000 

2 

0,0-0 
742 • 
• 079 

2 

627.27 
483 • 
• 040 

0 

EG 
ACH 
XNCH 
IOC 

627.27 
48.3 • 
.050 

0 

6,27.61 
221. 
• 058 

0 

E,29,59- · 
254. 
,059 

0 

· • 43 
o. 

.060 
1 

H ,., 

AHOEi1 
XNH 
ICONT 

., 43 
o. 

• Ct60 
1 

.,28 
lll3 • 
• 090 

l 

,. 12 
2.18 • 
• 090 

l 

• 24 • 32 
196. 46. 
.0.36 616.SO 
o.oo 96.00 

• 14 .11 
197. 46 • 
,036 617.40 
o.oo 59,44 

.oo 
197 • 
,036 
o.oo 

.06 
198, 
• 0 36 
6 • 00· 

1-iL 
VOL 
t'ITN 
CORAR 

• 00 
196. 
,036 
o.oo 

,29 
199 • 
• 036 
o.oo 

.ou 
46. 

617.40 
59,44 

3?.5 

.·00 
46. 

617.40 
59,44 

flLOSS 
Tw~ 
El MIN 
TOP\1 ID 

.oo 
46. 

617.40 
59.44 

.os 
46. 

617.50 
281,04 

326 

622.20 
623.60 

•~94. 00 
:590,00 

lb32.40 
633.10 

!SlB.40 
577.84 

b32.~ 
633.10 

!518.40 
577.84 

ti3<'.40 
b33.ltJ 

511:l.40 
577,64 

!'!,:,'\II< ELEV 
LC::FT/~!(,HT 

SSTA 
ENOST 

632.40 
633.lV 

51-8.40 
577.84 

622.30 
625., 1{1 

90,23 
371,27 

- l.94 
224. 
,036 

- o.oo 

.os -
53. 

61B,40 
304,44--

023.20 
626.00 
86,32 

390.76 

• w~• • 
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-,......,., ~-., t'-• W 10 J C.Cli i • "" • lmM 
1490 NH CARD USED 

VALLEY SECTION J 

I,., 
39520.00 

)... -----. 2540 • 
10.47 
-2-19-. -

• 135 
1050 • 

630.67 
1526, 
4.32 
990. 

-- . 96 , •. ~' . 
• ) •

1
; .oouaa 

e: . 
" ;, .. , ·1 

' ' ,, . ' 
! ~ 

I' i:i; ', I • • ,I 

. . ' 
•••••• 

. ··-····.1· 
' ; ,' ,, 

1490 NH CARD USED 

3265 DIVIDED FLOW 

·40660.00 
2490. 
1.01 

.001385 

VALLEY SECTION K 

10 .41 ... ...l,l.z-.-l-1- .... 
395. 1145. 
l.18 4 0 89 

l-180. 1140. 

1 

- <>•1490 Ntt CARD USED 

• ,,1 

M"ij . . . ; 
' ' ' I ,,. 

' 

•. ,i 
·•· 

1,-' .,,., 
- - . ,I 

•· 
Uij' ., 

,, 
,, •. , .. 

' ' 

VALLEY SECTION L 

42160.00 
2490. 

l .20 
.001194 

9.03 
500. 
1.56 

1400. 

1490 NH CARD USED 

634.03 
1479. 
4.11 

1500. 

3470 ENCROACHMENT STATIONS= 

VALLEY SECTION M 

43220.00 
2490. 

1.28 
.002307 

0.10 
284. 
1.66 

1070. 

635.68 
1499. 
5, 19 

1060, 

• 
'I CCHV= .400 CEHV= 

. , 1490 l~H CAPO USED 
.1;00 

•••• M~U: 
·•·· ·-

• °', I .J. 

. •I 
,' 

3470 ENCROACHMENT STATIONS= 

VALLEY SECTJON i~ 

43980.00 
2490-. 
l. 31 

.002688 

9.78 
332. 
3.20 
120. 

637.48 
1987. 
1.21 
7bO. 

o.oo 
795.-
1. 01 
990. 

--o.oo 
950. 
l • 72 

1000. 

o.oo 
510. 
l .43 

1500. 

.o 

o.oo 
7tl6. 
1.1a 

1060. 

330.0 

o.oo 
110. 
2.02 
780. . :, 

I 
el'', 

\,I 
~IJJJ-. -

SECNO 
.Q 

TIME 
SLOPE 

DEPTH 
QLOB 
VLOA 
XLOBL 

CHSEL 
QCH 
VCH 
XLCH 

CRIWS 
QR-OB 
I/HOB 
XLOBR 

• 44092.00 9.52 637.72 o.oo 

o.oo 
·--258-. · 

.100 
3 

o.oo 
335 • 
• oao 

2 

0 • 100 
321. 
.0!55 

l 

1000.-0 

0 • ()0 

17:l • 
• o•;o 

2 

630.85 
354. 
• 048 

0 

632,30 
234 • 
• 046 

0 

634.~0 
360. 
0045 

0 

TYPE= 

635.95 
289. 
• 0"+6 

0 

465.0 TYPE= 

0 • Cl O 6 38 • l 5 

.18 
- .. · 785,· ... -

.100 
l 

.-l-9 
551, 
.011 

l 

.17 
357. 
,060 

1 

l .24 
254. 
.036 
o.oo 

1,44 
286 • 
• 036 
-0 • 0 0 

1.90 
323. 

-.035 
o.oo 

1 TM~Gl=T::: 

• 27 
397 • 
• 0-60 

1 

1.11 
346. 
.035--
o.oo 

l Tlll=IGET= 

10-'1,. 21-6.--· 
.67 
84, 

.055 
1 

l. 89 
357. 
,035 
o.oo 

.O~iO .043 
2 0 

WSELK 
ALO~ 
x~ 
!TRIAL 

o.oo 

EG 
- ACH 

XNCH 
IDC 

638.43 

HV 
AROB 
XNt<I 
ICONT 

.71 

HL 
ViOL 
wTN 
CORAH 

.24 

327 

• 02 629 .SCI 
-· ---62 • -- -· 628,. SI 0- -
620. 20 178 • 331 
'4.49 • 59 627. 921 

32l'< 

.oo 
73. 

621.70 
401!.94, 

3;,4 

.oo 
87. 

6 25. -0-0 
397.35 

999.999 

331 

629.90 
626.ln 
59.19 

469.4-4 

633,?0 
633.70 

532,22 
9?9.57 

.03 
97, 

6;>6,90 
422.02 

634.50 
634. 9,Q 

52-0.62 
'-J42 0 b4 

135-000 

331. 

• 32 
}Ol. 

627.70 
lld.35 

OLOSS 
TWA 
E"LMIN 
TOPWIO 

.03 

632.60 
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44R 0 35 
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SST/\ 
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[• ~ ' ' • 
a+so: ... 

1,32 
,001813 

o. ·=-ti)J'i 
o,oo 6,75 
102. 112. 

v. 
o.oo 
122, 

·Olf 
,050 

2 

·565; 
,032 

0 

J.,_ .NORMAl BRI OGE oNRO= -4 1•'1-N -EL-TRD=- 644.-30 -MAX- ELLC-= 63C!. 30-•. , 
f~1-·· i• ·' 

•·• 5; I,. .. " 

44093,00 
2490, . 

,001811 

o. 
" n n UeVU 

1. 

637.72 
2490. 

l • 

~IN ELTRD~ 

o.oo 
o. 

ncn 
• '11..IV 

0 

638.43 
369. 

0 

EL-LC;1 

I ij •44# 

·, 060 
1 

,71 
0-. 

n,:,n 
.vuv 

1 

,035 
o.oo 

101. 
628.20 

49.37 

644U60 
400,14 
449,51 

.oo .oo 644,~0 
3=>8 • 1 O 1. - -- - {>44·,,• -0 

o.oo 
62A.20 

49 • 3-'s 
4-00.14 
449.51 

- -SR~- S-fcCTI-ON--0- -SCHOENliERR ROAD UPSTREA1,1. FACE 33i' 
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628. 20 
49,41 
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,, 

•
I 
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1490 NH CARD 
-44128.00 

2490, 
1.32 

• 001643 

9.60 
0-. 

o. 00 
34. 

USEO 
9,60 

o. 
o.oo 

1. 

1490 NH CARO USED 

637.80 
?490. 

6.68 
34. 

637.80 
2490. 

6.68 
1 • 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 
44250,00 10.46 638,68 

2490, 1066, 1269. 
1.33 1,95 4,25 

.000861 122. 122. 

1490 NH CARD USE!} 

VALLEY SECTION P 

45230,00 
2490, 

i .41 
,001074 

11.21 
595. 
i.19 
960. 

639.61 
1460. 

4-.57 
980. 

1----·--

•= 
UWU' ,, . ,. 
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l4YO 

.100 CEHV= ,300 
NH CARD USED 

VALLEY SECTION Q 

o.oo 
-- -o~ 
o.oo 

34. 

o.oo 
o. 

o.oo 
l, 
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o.oo 
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1,29 
122. 

o.oo 
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1.34 
990. 

I 4(>590,00- 10.05 641.15 o.oo 
..;;. • .l~I :,AQn_ 
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1 

o.oo 
o. 

,050 
1 

,oo.o 
o.oo 
548. 
.050 

3 

o.oo 
499, 
.100 

2 

o.oo 
o. 

.100 
2 

63-'l.50 
313, 
,032 

0 
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313, 
.035 

0 

TYPE= 
638,dS 

299, 
.043 

0 

639.tJl 
320, 
.-044 

0 

641,48 
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.043 

0 

.69 
o. 

,060 
l 

.69 
o. 

.060 
l 

• (l 6 
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.035 
o.oo 

.oo 
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.035 
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.17 • 14 
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.-{j68 
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.oao 

l 
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o.oo 
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49.41 
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628.22 
257.74 
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.02 
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318.46 
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.04 
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1-88, OB 
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644.80 

400.13 
449,54 

b44o lO 
544.BO 

400,13 
449.54 

t,33.12 
634.52 
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4'>7,74 
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366.45 

644oBO
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191.37 
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JS AIU CP,hb 4!~ • ffiYM 
3265 DIVIDED FLOW 

I :ff SECNO DEPTH 
Q QLOB 

-1"-I-ME --VLOO-" r _ _._ --
SLOPE XLOBL ·.:,, ' 

.)12 
I 

C~ISEL. 
QCH 

- -I/CH 
XL.CH 

1: 
1·1·

1
- 1<' 3470 ENCROACHM·l::NT STATIONS= 

'' ', 

CRIWS 
QROB 
VROB 
XLOBR 

1.0 

·~ VALLEY SECTION R 

41i1 ,
1

1- . 4 7640. 00 11.31 643.0ll -0.00 
.• , I 2490. 122. 189~1. 469. 

1.11 6. 7'5 1.40 ,,, 

I-
WSELK EG HV HL OLOSS 
AL.OB ACl-t AROl3, VOL TWA 
XNL ltNCI+- - -- -XNR -- - l/1-T-N - ·· tl'l-lN 
IFlIAL IDC rcor-.1T CORAR TOPW'ID 
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33.:; 

o.oo 643.56 .55 2. 02 -• 07 
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•1 

BANI< ELEV 
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SST-A---------------
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76.90 · l 1. 55 
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.,;, 2490. 572. 1852'. 
1.66 1 .23 4.3:o 

Jr 
• 001390 1330 • 1360 • 

1~~ 
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- 149(1 NH CARO USED 

•'.- 3265 
uwa: --
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.001882 4lO. 425. 
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2 
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2 
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o.oo 
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•1;1 Uia:' -CCHII= .400 CEHII= 
• 1490 NH CARD USED 

.100 

10.78 647.48 
o. 1746. 

o.oo 5.43 
43-0 • 425. 

- ___ ., - " -----·----- ....... --· 

337 
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50114.00 
1910. 

1 • 73 
,.000898 

1 ,o. 62 
o. 

o.oo 
314. 

648.02 
1910. 
4.42 
264. 

o.oo 
o. 

o.oo 
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o.oo 
o. 
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2 

l!fl!J i I+& 

6,,a. 32 
432 • 
• 040 

0 

1£CltE1JJQ• 
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1 
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I' 
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,. 
I 

,..._ 111 
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• 

•
I 

' ' , I 
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1910. 

1.73 
.000897 

10.62 
o. 
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1. 

648.02 
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4. 4 2 

1. 

o.oo 
o. 

o.oo 
1. 

o.oo 
0.

.100 
0 
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! __ . -· ------- ·- -·--
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SECNO 
Q 

TIME 
SLOPE 
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QLOA 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCrl 

CRllrlS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
tTRIAL 

E i:; 
-- ---ACl-t 

XIIICH 
JDC 

NORMAL BRIDGE,t,JRD= 6 MIN E:LTRD= 6!:H.40 MA~ ELLC= 648.50 
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~~~-
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1-, 

.'/ 
" 
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I 
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BRIDGE SECTION U 
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l.73 

.000888 
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-o. 
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1490 Nh CARD USED 

648.05 
1910. 
4.41 

34. 

JEtriELL ROAO 

o.oo o.oo 
o. o. 
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34. 0 

OVERBANK AREA ASSUMED NON-EFFECTJVE,ELLEA= 

50150.00 
1910. 
1.73 

.000887 

1490 Nh-CARD 
50190.00 

1910. 
1.73 

.001956 

l0.65 
o·. 

o.oo 
1. 
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10.10 
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2 .-3S 

40. 

648.05 
1910. 

4 • ~• 1 
ll. 
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5.43 
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o. 

o.oo 
1. 

o.oo 
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o.oo -
o. 
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{I 

o.oo 
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1 
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433 • 
• 040 

0 

.30 
o. 
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l 
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434. 0 • 
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O l 
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0 

•. 32 
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1 
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•
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.- .. 
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129 • 
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2 
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0 

.. 17 
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1 
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o.oo 
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,034 
o.oo 
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134 • 
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TOPIHD 

33n 
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·134. 

637.40 
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• oo 
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637.40 
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,01 
134. 
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151.32 
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.06 
13-7-. 

637.30 
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12'+9.SO 

B1V1IK ELEV 
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1,200.00 
lc:!49.50 
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• MMM 
CCHV= .100 CEHV= .300 
1490 NH CARD USEO -~ VALLEY SECTION W 

' r-- --- -

•
-', '. 51950.00 

· '· lilOO • 
1.01 

• . .002633 
1'\ '.-:'-'"'-

9.42 
235. 
1 ,63 
960. 

650.72 
1220. 
4.64 · 

1090, 

CCHV= .400 CEHV= ,800 
1490 NH CARO USED 

3470 ENCROACHMENT STATIONS= 

o.oo 
345. 

-1.38 
1000. 

318.2 

·· -VALLEY ",ECTfON X 

,, 
' ..• · . .' 

' ,, .. ' 
.. 

UWK 
•• . ' . ,; 

. ' ,., 

53150,00 
1800. 
1.95 

,002620 

10,83 
228. 
l,82 

1200. 

1490 NH CARO USED 

3265 DIVIDED FLOW 

SECNO 
Q 

TIME 
SLOPE 

. 53204.00 
1800. 
1.95 

,009391 

DEPTH 
OL'.JB 
VLOB 
XL-OBL 

10,94 
a. 

o.oo 
54. 

3265 DIVIDED FLOW 

653,83 
1382. 
5,23 

1200. 

CWSEL 
QC,; 
VCH 
XLCH 

654,14 
1800, 
4.34 
54, 

0,00 
190, 
l. 98 

1150. 

CRIWS 
QROB 
VRO8 
XL-OBR 

o.oo 
o. 

o.oo 
54, 

o.oo 
144. 

.... 010 
1 

405, l 

0,00 
12s. 
• 120 

ic 

WSELK 
ALOB 
XNL 
ITRIAL 

0.0-0 
o. 

.120 
2 

650.96 .24 1.57 
501. 
.034 
o.oo 

263. 250. 
.053 .oao 

0 l 

TYPF.= 

654.17 
264. 
,056 

0 

£A 
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XNCH 
IDC 

~5+.43 
415, 
.102 

0 

1 TARGET= 

.34 3.13 
96. 517. 

• 090 • 034 
l 0,00 

. H\/ 
AHOB 
XN"I 
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.29 
o. 

,0<10 
l 

HL 
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wTN 
CORAtt 
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517. 
• 034 
o.oo 

• 
• NORMAL BRIDGE.NRD= 6 ~I~ ELTRD= 6b3,7D MIY ELLC= 6SQ,60 

53205,00 
1800. 
1,95 
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o. 11,00. 

o.oo 4,33 
1, l, 

3265 DIVIDED FLOW 
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1 ,95 
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o. 

o.oo 
1, 
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o. 

.120 
0 

654.43 
415, 
.030 

0 
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• i:''t 
o. 

.090 
l 

NORTH BOUND M-53 UPSTREAM FACE 
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o. 

o.oo 

o.oo 
o. 

.120 

654.49 
419, 
• 030 

,29 
o. 

.090 

.oo 
517. 
.034 
0,00 

.06 
518, 
.034 
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.02 
142. 

641. 3-0 
277.78 
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,09 
147, 

643,00 
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192.89 
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405,06 

B "''"' -E LE V 
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OLOSS 
TWA 
ELMIN 
TOP,lf!i} 
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.oo 
147. 

643.?0 
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34<' 

.oo 
147. 

643,20 
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i),C,4.00 
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664, -00 
663,70 
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• 3265 DIVIDED FLOW 

53256.00 11.01. 

e< 11'100 • o. 
1.95 o.oo 

uw!1 . • 001113 1. !,., 
I , -~ " ., • 

• ,.
1
' :3265 DIVIDED FLOW 

!1 .! '•a 

I . ,, 
' •• . MIW 

••· :,. ~ 

' t • 

.53294.00. 
1800. 
1.96 

.• 001100 

11.06 
o. 

o.oo 
:rn • 

3~65 OIVIDEO f'LOi 

6.54 • 2.1 
lflOO. 
4.2g 

1 •. 

654.26 
1800. 
4.27 
38. 

SJ!! 

o.oo 
o. 

o.oo 
.... 1 •. 

o.oo 
o. 

o.oo 
38, 

.. 

o.oo 
o. 

• 1;1!0 
. 0 

0 • 100 
10. 

.l?O 
0 

•654.49 
419. 
,030 

·O 

65 ..... 54 
422. 
,030 

0 

tf.. NORMAL RrlIOGE,NRO= 6 r~rN EL TRD= 663. 70 M~X ELLC= 659.61) 

•· 
e:: c 

II UUij •·· . :, 
• 
'-"''°: 
MIit 

53295.00 
1800. 
1.96 

.001100 

11.06 
o. 

o.oo 
1. 

3265 DIVIDED FLOW 

SECNO DEPTH 
Q !~I.Of:! 
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SLOPE XLOBL 
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1. 
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o. 

o.oo 
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CRIWS · 
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0 
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.030 

0 
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XNCH 
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RRIOGE SECTION Z SOUTH ROUND M-53 UPSTREAM FACE 

I •. { 
1•111, 

•C 
M~ 
• a 
. I 

,~ 

.: 
" 

• 
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11100. o. 1800. 
l.9o o.oo 4.23 

.001075 so. so. 

3265 DIVIDED FLOW 
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1800. o. 1800. 

1,96 o.oo 4.23 
,001074 l • 1. 
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o. I)• 426. o. 

o.oo .lPO ,030 , 090 
so. l 0 l 
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...• 0 Q .. 
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OoOO· 
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0 034 
o.oo 
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o.oo 
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11TN 
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51':I. 
.034 
o.oo 
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o.oo 

@t.@J 
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.oo 
147. 
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~oss 

§JI,.@ J 
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MMW SUMMARY PRINTOUT FOR MULTIPLE PROFILES • • ;- --"U DOLE: .R~AN-Cl1 -OF THE Cl I - - . ·- --- - ~ -- ' - . -- .. - - - _,_ -·- . ·•••-- L D. ••~• . ····-- --·-··- ·-·--... ,---~~--- ., . - '"" -~- -- ·- - - - . ; ' - -

&'.' c-.,, 
SECTION CHANNEL MIN EL OF MA 'l EL OF MIN EL OISCHARGE CWSEL HV HL OLOSS i'lCH • i::l>TH TOPWIO 

,. 
_•.·:I -NUMBER LENGTH- ROADWAY LOii CH-ORD GROUND (CFS) WP~ 

I ..•. ,- 31750.DO o.oo o.oo o.oo 606.90 1590.00 619.40 .11 o.oo o.oo 1578.95 12.so 93.33 ·• 31750.00 o.oo o.oo o.oo 606.~0 · 2340.00 <,22.60 • l-it t1.-00 &.oo- 2116.62 ·· 1s. 1<1 · l tt,. il-0 - . ·- - - --- -- - . -· . 

' C. i 31750.00 0,00 0,00 o.oo 606.90 2670.00 623.60 .lJ o,oo o.oo 2164.92 lo,.70 545,.09 • ,- {' 31750,00 0,00 o.oo o.oo 606,'10 3680.00 626.20 ,04 o.oo o.oo 1945.96 19.30 SS6,9l ,:2 •, ,' 

Ill"' . -- - -- --- - . - . . I 31835.oo fl5,00 0,00 o.oo 608.10 1590.00 619.S?. • l l .05 • 02 1590.00 l l. 4?. 65.80 , . . " 311135.oo 85.00 o.oo o.oo 608.10 2340.00 622.64 • 13 .04 .oo 2340.00 14.54 6!1.20 
I 31835.00 85.00 O,Ofl . o.oo 6-08.·10 ?.f>70.oo 623.69 .01 ,03 .01 2531.22 I!:i.59 52A .-32 ••-

j;, 3183S.oo 85.00 o.oo o.oo 608.10 3680.00 62b,26 .01 .01 .01 2366.08 18.16 540.75 :·,• 
31865.00 30.00 623.30 621.20 608.10 1590.00 61 ':i,-54 .11 .01 .oo 1590.00 11.44 65,80 .,u 

.,._, J:.: 
31865.00 30.00 623.30 621.20 608.10 2340.00 622.84 .13 .19 o.oo 2340.00 14.74 68.20 ••-: • H 31865.00 30.00 623.30 621.20 608.10 2670.00 623.98 .05 .28 o.oo 2434.91 l!:>.88 529.76 
31865.00 30,00 623.30 621 .-20 60"1. 10· -3~(h00· 626.3-1½-- .rn • 13 o.oo 2320 .-66 · 10.20 · 541.39 

.,:,: 
33020,00 1155.00 o.oo o.oo 610.20 15~0.00 620.10 • l 3 .57 .01 1251.50 9.90 294.29 ·-•· ~w~ 33020.00 1155,00 o.oo o.oo 610.20 2340.00 ~23.22 .04 .25 · .03 1102.47 13.02 363.14· •. , 33020.00 1155.00 o.oo o.oo 610.20 2670.00 624.20 ,03 .20 .oo 1119.89 14.00 382.85 • . ' 33020.00 1155,00 o.oo o.oo 610.20 3680.00 626.50 .03 .12 .01 1234.41 lb.30 403.67 

; •·· 34140.00 1120.00 o.oo o.oo 610.90 1590.00 620.80 .17 .12 .01 1446.18 9.90 279.73 ,. 
34140,00 1120.00 o.oo o.oo 610.-.0 2340.00 023.43 .09 .?5 .01 1604.26 12.53 308.93 

-34140.00 1120.00 o.oo o.oo 610.;.0 2670.00 624.37 .07 .20 .01 1676.85 13.47 319.31 .WW~ • ,34140,00 1120,00 o.oo o,oo 610.90 3660.00 626.61 .06 ,14 .01 194-6.92 15. 71 344.22 • 35670,00 1530,00 o.oo o.oo 613,"60 1340 .-00 .. 622.22 · .23 · 1.47 .02 1223.39 8,f:!2 - t1-t.9it .:. 35670.00 1530.00 o.oo o.oo 61~.60 2150,00 624.~0 ,15 • ~1 .02 1489.04 10,60 360.14 :• 3S670,00 1530.00 o.oo o.oo 613,60 2540.00 625.0l .12 ,67 .01 1540.30 11.41 372.07 
IINlr -35670.00 1510,00 o.oo o.oo 613,60 3570.00 627,06 ,Oo .46 .oo 1647.61 13.46 396.-78 

•.. !, 36750,00 1080,00 0,00 o.oo 615.70 1340.00 t,23.57 • 12 1.22 ,01 869.32 7.87 346.12 • 36750,00 1080,00 o.oo o.oo 615.70 2150,00 625,04 .01 ,75 .Ol 938,44 9,34 --408 ,-ft9 .• : 36750.00 1080,00 o.oo o.oo 615,70 2540.00 625.6>l .06 .60 .o l 961.14 9,98 424,71 ·-·-• 36750.00 1000.00 o.oo ·o.oo 615.70 3570,00 627.45 .04 .35 .oo 1001.77 11.75 459,50 

37080.00 330.00 o.oo o.oo 616,?0 1340.00 f.23.9A .36 .49 .17 1119.10 7. 7fl, 216.97 
¥M~ • • .37080.00 330, 00 o.oo o.oo 616.20 21~0.oo 625.29 .29 .32 ,16 1371.0') 9,09 239,39 

"171\Ql\ nn "'1"1:n _ nn n_nn n~nn ~1F...?n ::-i:;.An - 1\1\ ~:;>~_.A.A _,. ... --~-7 1 ,. 1- .ta.C::Q <lQ Q ,., .. ~✓~ a t;.7 
JO V1'-IV. UV ..E__.V.VV V • y"" ..... u ... ...,.&. ..,, ..... "' K.....,..,."."""' ..., ................. • <:~- • c;.. .. ~ 4--,.,.#~ ..... ,. .#'. •~"-,.' ,._..,.,.-1, 

• 37080.00 330,00 o.oo o.oo 616,20 3570.0Q 627.56 • l 9 ,16 .10 160~.54 11.36 255.13 • uu~ 37180.00 100.00 o.oo o.oo . 616.35 1340.00 024.23 .31:1 ,25 • Ol 1147.04 7.88 1·68,64 

•~·i 37180.00 100.00 o.oo o.oo 616.35 2150.00 625.4g ,35 .22 .04 1465,27 9.14 190.36 • 37180.00 100.00 o.oo o.oo 616.35 2540.00 626.06 .34 .?O .os 1581.78 9.71 200.02 - f•1 37180 • 00 10-0.00 ,0 • 00- o.oo 616,35 3570.0i> ·627.&7 • ?.7 · .13 · .{l6 17'33.-69 l l ·• 32 205. 01 

•b! 37280.00 100.00 o.oo o.oo 616.50 1340.00 624,41 .63 .26 .lB 1142.55 7,91 90,57 ;. 
1' 37280.00- · 100. 00 o.oo o.oo 616,50 2150.00 625.62 .11 .25 .29 1572.-64 9.12 · 96.0-0 II~, 

eel 37280.00 100.00 o.oo o.oo 616,50 2540,00 626,16 • !;10 .24 .32 1747.27 9.66 96.00 •• I..' 37280.00 100.00 o.oo o.oo 616.50 3570.00 627,10 .so • 18 .37 2124.25 11.20 96.00 
( ... 

ei: • . L. 
Uli -• • 



~--• • SECTION CHANNEL MIN EL Of MAX EL Of MIN IE:L DISCHARl'lE CWSEL HV HL OLOSS QCH DEPTH TOPW!D ~flM 

•• NUMBER LENGTH ROADIIIAY LOW CHORD GROUl~O <CF'S) • 37349.00 69.00 o.oo o.oo 617.40 1340.00 625.08 .19 .10 .13 1340.00 7.68 59.44 
J-----.37349 .•. o o .. 69.00 0-. 00 o.oo ----61.'7 .• 4-ll- - 2150.0-0 -626.28-- • 3b-·- • l<l-- .-12 2-1 s-0. oo- · - - a .-88 5-'il,-44----· - " ·-- . . : 37349.00 69. 00 o.oo o.oo 61 '7. 40 2540.00 626.77 .44 .14 • 11 2540.00 9.37 59.44 • 37349.00 69.00 o.oo o.oo 61"7.40 3570.00 6.:B.05 .64 .15 .os 3570.00 10.65 59.44 

M14WI !,, •. [ 37350.00 1 .oo 628.20 628.70 61'7.40 1340.00 625.08 .19 .oo .oo 1340.00 7.68 59.44 ,,~ 
37350.00 l. 0 0 628.20 628.70 61"7.40 2150.00 626.29 .35 .oo .oo 2150.00 a.a9 59.44 

' 37350.00 l .OO 628.20 628.70 61'7.40 2540,00 626-.77 ,44 .oo .oo i!'540o00 ~. 31 --· · -s~.-.tt4 

••• 37350.00 1 • 00 628.20 628.70 61'7 .40 3570.00 628.05 .04 .oo .oo 3510.00 10.65 59.44 :.• 'ci ·,, s '., . ' ' 
' 37390.00 40.00 628.20 628.70 617.40 1340.00 625. l l .19 .03 .--00 1340.00 1.11 59.44· ~ii 

i I 37390.00 40.00 628.20 628.70 61'7.40 2150.00 6?.6.34 .35 .05 .oo 2150.00 d.94 59.44 :• ··'". 37390.00 40.00 628.20 628.70 617.40 2540.00 626.84 .43 .06 .oo 2540.00 9.44 59.44 ., . 
. ,J.7390.00 617.40 3570 • OD 62!h-l4 - -- · · --.e3 .-01 .oo 3570.00 10.14 59.44 40-.-00 -628.20 628.70 

•• • . . 37391.00 1.00 o.oo o.oo 61'7.40 1340.00 625.12 .19 .oo .oo 1340.00 1.12 59.44 
i Ml.llf 37391.00 1.00 o.oo o.oo 617.40 2150.00 626.34 .35 -.ii O · .. -.-oo 2150.00 1:1.94 59.44 ·•:.J 37391.00 1.00 o.oo o. 0 0 617 .40 .?540.00 626.84 .43 .oo .oo 2!:140.00 9.44 59.44 • 37391.00 1.00 o.oo o.oo 1;17.40 3570.00 628.14 .63 .oo • 00 3570.00 10.74 59.44 

... - - - . - . ·- - '·---- -- "" - . -
' ., .. 

•< 37506.00 115.00 o.oo 0. 00 617.50 1340.00 625.29 .so .26 .22 1052.29 7.79 193.16 ··• 37506.00 11s.oo o.oo o.oo 617.50 21so.oo 626.64 .36 .30 • 00 1226.40 9.14 267.77 ,, 
. ' 37506.00 11s.oo o.oo o.oo 617.50 2540.00 627.33 o2d .2~ • OS 1241.82 9.83 21::1 l • 04 NW, 

., 1:1 37506.00 115.00 o.oo o.oo 617.50 3570.00 628.98 • 1 ',I .26 .13 1307.06 11.48 312.29 ,,. 
);. 

3853-0 • 0-0 1024.00 o.oo o.oo 618.40 1340 o-0·0 627.94 .10 2.13 .12 699.23 9.54 275.23 
•. ,. 38530.00 1024.00 o.oo o.oo 618.40 2150.00 629.04 .11 2.08 .01 903.69 10.64 296.09 :• . ,,,i 38530.00 1024.00 o.oo o.oo 618.40 2540.00 629.41'1 .lt 1 .94 .os 991.37 11.os 304.44 
IIU(I .. 3es30.-00 1024.00 o.oo o.oo 618.40 3570 • O·O 630.64 .13 1.se .02 1177.27 12.24 32-6.59 

• i''1 39520.00 990.00 o.oo 0 • 00 620.20 1340.00 629.03 .20 1.16 .03 1116.52 1:1.83 409.78 • '. 395-20.00 990.00 o. 0-0 o.o-o- 620.20 2150.00 · 630.21 .19 · 1 .22 • ilZ- 1408.46 10,;0l --· 444.tn· ' ... ' ..• 

•· 39520.00 990.00 o.oo o.oo 620.20 2540.00 630.67 .18 1.24 .02 1525.75 lU.47 449.59 • 39520.00 990.00 o.oo o.oo 620.?0 3570.00 631.HO .16 1.1'>1 .01 1788.07 11. 60 463.41 ·uu~ ' .·1 

-~.; 40660.00 1140.00 o.oo o.oo 621.70 1310.00 630.54 .23 1 .53 .01 887.41 tl.84 322.89 • 40660.00 1140.00 o.oo o.oo 621.70 2110.00 631.67 .20 1 .47 • 01 1077.16 9.97 385.16 
''i - 40660.00 1140.0-0 0 .oo 0 .-oo 621.70 249-0.-00 632 • 11 • 19 l .44 .oo 1145.09 10.41 -· --4-0-s.94 ;I 

-1#:'.'.: 40660.00 1140.00 o.oo o.oo 6i!' 1. 70 3500.00 633.11 .11 1.31 .oo 1281.27 11.41 450 • 04 • I 

••• ·••:- 1+2160.00 1500.00 o.oo o.oo &2s.oo 1310.00 632.62 .19 2.04 . ··• Oil- 1085.81 7 • t,2 324'.73 
(jf•.: 1 

42160.00 1500.00 o.oo o.oo 62"i.OO 2110.00 633.66 .17 1 • 9.:; .oo 1366.99 do66 384.04 • 42160.-00 1500.00 o.oo o.oo 625.00 2490.00 634.03 .17 1.90 .oo 1479.43 9.03 397.35 
42160000 1500.00 o.oo o.oo 6?.5.00 3500.00 634.88 .17 1.77 .oo 1745.Sl 9.88 425. 34 •• 43220.00 1060.00 o.oo o.oo 626.90 1310.00 634.3b .39 l .88 .06 1171.7:, 7.46 2':15.38 • 43220.00 1060.00 o.oo o.oo 626.~0 ~110.00 635.33 .30 l .·76 .o4 1414.04 ct.43 · 405.66 ~-·~~ 43220.00 1060.00 o.oo o.oo 626.90 2490.0·0 635.68 ·• 27 1.71 .03 1499. 18- a.1a ·~22. 02 i• e: .. i 43220.00 1060.00 o.oo o.oo 626.~0 3500.00 636.45 .24 1 .62 • 02 1699.10 9.55 458.81 

~~, 

I.'· ·:· '. (:: -• ~•u;I ,. ., 
:,( I .• 
·5~. 

1::e • ,'5~1 ,, 
1 --~ 

- ~. -~ . ~ - -.I ••••• ... "" ·•••-•t' ... >.~w+~•-•"<, .. _., .... ., _ _,._.,. __ ··---· 



• - - - ,. ~- SECTION CHANNEL MIN EL Of MAX EL Of MIN EL DISCHARGE CWSEL HV HL OLOSS QCH DEPTH TOPWIO 1• NUMBER LENGTH ROADWAY LOW CHORD GROUND (CFSI • ' ·--:· 43980.00 760.00 0.00 o.oo 627.70 1310.00 636.-0l .39 1.65 .oo 1188.60 8.31 97.94 
!,. -- -43980-. 00 - - T-61h00 0 .IHl o.oo- --~7.70· 2110-.00 - -~37,.l·O . ·-•- • '5&- - l;;S-3 ,,23 ·- -·'t-742.14----- · · <r. 4 0---· --t l ::t. il S-- . --, 

tJ,i, 43980.00 760.00 Q. 00 o.oo 627.70 2490.00 637.48 .67 1.89 .32 1987 • 18 9.78 118.35 :• 43980.00 760.00 o.oo o.oo 627.70 3500.00 638.31 .90 l .99 .s3 2596.67 10.61 129.83 
., .u•~ 

;·i•i·/& 
44092.00 112.00 o.oo o.oo 628.20 1310.00 636.29 .30 .14 .o4 1310.00 8.09 48.68 :,. 44092.00 112.00 o.oo o.oo 628.20 2110.00 637.34 .56 .21 • 01 21ro.oo 9.14 49.19 

" .. 44.092 .oo 112.00 o.oo o.oo 628.20 2~99.00 637.72 - .• 71 .24- .o3 2490.00 9.52 49:.-3-7 I ' -

c•'.' 44092.00 112.00 0 •. o 0 o.oo 628.20 3500.00 638.59 1.12 .33 .18 3500.00 l O .3<;1 49.78 I :• - - .I I 
~- ., •' . 

I.Mil- . - 44093.00 1.00 644.30 639.30 6?.8.20· 1310.00 636.29 .30 .oo .oo 1310.00 8.09 48.68 .:. 44093.00 1.00 644.30 639.30 62A.20 2110.00 637.34 .56 • 00 .oo 2110.00 9.14 49.19 ,,. 
44093.00 1.00 644.30 639.30 62B.20 2490.00 637.72 .71 .oo .oo 2490.00 9.52 49.31' '" 

· -44093.00 l • 0 0 - 644.-J.o. - -639.30 .. 6-28-.20---35-00.00 -_ 63-8.6-0 l.lc • 00 .oo 3500.00 l·o-.40 ··· --4•h7-S· -- · 
., ., 

44127.00 34.00 644.30 639.30 628.20 1310.00 636.32 .30 .03 .oo 1310.00 a.12 48.69 •• ; . 44127.00 34.00 644.30 639.30 628.20 2110.-00 637.40 .ss .os .oo 2110.00 '"• 20 49.22 :1 •H 44127.oo 34.00 644.30 639.30 62A.20 2490.00 637.so .69 .06 .01 2490.00 9.60 49.41 
44127.00 34.00 644.30 639.30 628.20 3500.00 638.74 1.09 .10 .ol 3S00.00 10.54 49.83 ,,: 

e:: 44128.00 1.00 o.oo o.oo 628.20 1310.00 636.33 .30 .oo .oo 1310.00 a.1J 48.69 .• ; 44128.00 1.00 o.oo o.oo 62R.20 2110.00 637.40 .ss .oo • 00 2110.00 9.20 49.22 -~u 44128.00 1.00 o.oo o.oo 628.20 2490.00 637.BO .69 .oo .oo 2490.00 9.60 49.41 -., 44128.00 1.00 o.oo o.oo 628.20 3500.00 631'1.76 1.01:1 .oo .oo 3S00.00 10.56 49.113 • . I , 
44250. 00 122.00 o.oo - 0.-00 6?.B.22 1310.00 636.40 -. 2!:I·· .13 .01 10511.92 8.26 221.21 ., 44250.00 122.00 o.oo o.oo 628.22 2110.00 638.0& • 1-, .14 • 15 1202.13 9 0 84 249.lb • 44250.00 122.00 o.oo o.oo 628.22 2490.00 638.68 .17 .14 .21 1269.26 lU.46 257.74 
44250.00 122.00 o.oo o.oo 628.22 3500.-00 640.20 .15 .14 .37 1427.32 11.98 ---21-8.&9- WM& .• : 45230.00 980.00 o.oo o.oo 628.40 1310.00 637.77 .21 1.18 • o3 1028.69 9.37 286.52 • ----45230 .oo 'lB0.00 o.oo o .~JO ">2fl.40 2110.00 639.{H, .21 1.00 • 0 ;> 1344.81 l 0-.-66--- 3Hl,.-18 --., 45230.00 980.00 o.oo o.oo 6?.R.40 2490.00 639.61 .20 .93 .02 1460.19 11.21 318.46 • 45230.00 9!ffi. 00 o.oo o.oo 628.40 3500.00 640.9b 0 l 8 • 77 .03 1706.85 12.56 332.14 

~lilU - . --·------

•··· 46590.00 1360,00 o.oo o.oo 631.10 1310.00 639.22 .23 l .4 7 .01 1238.65 a.12 134.95 • ' - ' 46590.00 1360.00 o.oo o.oo 631.10 2110.00 640.61 .Jo l. 62 • 03 1853.72 9.51 177.28 
46590.00 1360.00 o.oo o.oo 631,10 2490.0-0 641. 15 .33 1-.63 • 04 2117.27 10.-05 168,{)8 

• 4b590.0D 1360.00 o.oo o.oo 631.10 3500.00 642.40 .37 1.57 .06 2763.46 ll.3U 219.11 • 47640.00 1050.00 o.oo o.oo 631.70 1310.00 640.79 .65 1 .87 .13 1306.86 9.-(14 · 44.03- · till~ ' ' 1050.00 631.70 2.24 .18 • ' 47640.00 o.oo o.oo 2110.00 642.42 .92 2031.20 10.72 94.74 • ;) 47640.00 1050,00 o.oo o.oo 631. 70 24'l0.00 643.0l .ss 2.02 .07 1899.26 11.31 262.66 
47640.00 1050.00 o.oo o.oo 631.70 351Hl • 00 641-4 • 3?. .47 1,99 .03 2247,•H 12.62 3Ulo84 

l-1, :t· 49000.00 1360.00 o.oo o.oo 634.30 1310.00 643.93 .19 2.64 • os 1200.95 9.63 182.17 • 49-000.00 1360,00 o.oo o.oo 634.30 2110.-00 645.69 .18 2.65 .01 1630.78 .. 11. 59 196.t:ll 

e: 49000.00 1360.00 o.oo o.oo &34.30 2490.00 &46.03 .22 2.66 .o3 1852.17 11.73 251.75 • 49000.00 1360.00 o.oo o.oo 634,30 3500.00 647.22 .2s 2.66 .02 2337.74 1~.92 26S.20 

••;.,, :• 
. -- ---· 'ijl • 

r' ./' ,. 
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• , . • i.. SECTION CHANNEL MIN EL OF MAX. EL OF MIN El DISCH,V?GE CWSEL i;~ HL OLOSS QCH DEPTH TOPWID MMI • NUMBER LENGTH ROADWAY LOW CHORD GROUND (CF'S) • 49425.00 425,00 o.oo o.oo 635.SO 1310.00 644.52 .27 .64 .02 1262.67 9.02 171. 92 
,h-- --49425.00 425,00 ...... 0,-00 0. ().Q . 1'135, 50- 2110 •. JHI . -.f,46,+l · · ,.25 .-5'1' . · -.-0-2 · 1725.69·· · · 10-.91··- ·191.-73 ··· · . . - -. 

- . 49425.00 425,00 o.oo o.oo 635,50 2490.00 646.66 .?9 ,61:i .02 1956,10 11,16 238,03 ... -' 49425,00 425.00 o.oo o.oo 635,50 3500.00 647.90 .31 .12 .02 2446,11 12.40 259.73 ... 
Mij\ 49850.00 ' 4?.5.00 o.oo o.oo 636.10 1030.00 645.32 .32 ,83 .01 1030.00 8,62 41,72 :.• •· 49850,DO 425.00 o.oo o.oo 636.10 1660,00 647.10 ,45 ,84 .06 1652.74 10,40 54,61 .•. I. 

49850,00 · 425,00 o.oo o,oo 636,10 · l910,0-0 647,48 ··;,42 ... ,91 · ,04· 1746,08 · ·i-o. 7·e 1-08. 33 .11 
' ··•· 49850.00 425.00 o.oo o.oo 636. l 0 2760,00 648,72 , 12 ,E,2 .02 1397,59 12,62 281,5;3 :• i '<. 

50114-.00 264.00 o.oo o.oo 637 .40 1030,00 64S.a2 .H, - .28- .06 1030.00 1h42 --·· ·49.50 · : MMI i :.:'i 50114.00 264.00 o.oo o.oo 637.40 lE>E>0.00 E,47.73 .2& ,34 ,08 1660,00 10,33 49.SO :• 50114.00 264,00 o.oo o.oo 637.40 1910,00 648.02 .30 .37 ,05 1910,00 10.62 49,50 
" So ll4.00 637.40 64El.93 .s2 2760. DO - ll,53 49,SO ' -- -- 264, DO o.oo o.oo 276-0,00 .33 .-ca 

•'.:; 50115,00 1.00 bSl,40 648.SO 6i7,40 1030,00 645.M:' alb .oo .oo 1030.00 a.42 49.Sll • 11•11 50115.00 1, 0 0 651.40 648.50 637.40 1660,00 647.73 • ?.4 .oo .oo 1660,00 l0,33- -- 49.50- · 

. ,. '. 50ll5,00 1.00 651.40 648.50 637.40 1910,00 648.0? • 30 .oo • oo 1910.00 l0,6i:.' 49.50 , . 50115.oO 1.00 651.40 E,48.50 637.40 2760,0D 648,91 ,59 .oo .os 2760,00 11 ,51 49.50 
" -- ------ --------------- -- --- - - - --- --

.i,'. 50149.00 
,. 

34.00 651.40 64B.SO 637,40 1030,00 645.~4 .10 .02 .oo 1030.00 B,44 49,50 ~· 50149.00 ,4.00 651.40 E,48,50 637.40 1660.00 647.76 .?4 .03 .oo 16b0,00 lll,36 49.SO 

! ~· 
50149,00 34.00 651.40 648.50 637,40 1910.00 648.0':5 ,30 .o3 .oo 1~10.00 lu .-65 · - 4-9 .50 ,1llN 

•:""I 50149,00 34.00 651.40 648.50 637.40 2760,00 649,05 • 5':I .13 .oo 2760.00 11.65 49,50 i,• - I~ . --- 50150.00 l .oo (I • 0-0 (h0() 637.40 1030,00 645.tt4 103-0,0(} - · ·49,.5-0-• H, ,O·O • 0-0 it,44 •. ; 50150.00 1.00 o.oo o.oo 637.40 1660.00 647.76 • ?4 .oo .oo 1660.00 10,36 49,50 • 50150,00 1.00 o.oo o.oo 637.40 1910.00 64A,05 • 30 .oo .oo 1910,00 10,65 49,50 
UM~ ~0150.00 l ,00 o.oo o.oo 637,40 2760.00 649, 18 ,49· .oo .04 2760.00 ··1·1.1-s 49,50 

••• •-·:I 50190.00 40,00 o.oo o.oo E>37.40 1030.00 645.79 .48 .os .23 925,53 B,39 109.66 
5-0l9lh 00 40,00 o.oo 0 .-0-0 637.40 1660.-00 647.79 • 3-0 ,04 .04 l091't.~~ .... ·10.3-9 146·,92---· - · 

•t: 50190.00 40,00 o.oo o.oo t,]7,40 1910.00 648.10 • 32 .05 .o l 1205.75 10.10 151,32 •• 501':IO.OO 40,00 o.oo o.ou 637.40 2760.00 649,53 • 29 • 06 • II "I 1418.33 12,13 185,20 

:.,. WK! . ,: 50860.00 670.00 o.oo o.oo E,37.30 1030.00 647.30 • lE> 1.06 ,13 725.50 10.00 134.23 • 50860.00 670.00 o.oo 0,00 637.30 1660.00 648,82 ,16 ,84 • OE> 925.43 11.52 155,35 ,, 
. 50860 .oo 670,00 o.oo o.oo - 637.30 1910.00 649.20 , 17 · .a9 .06 1010.95 ll.90 167-.23 

:e~:~· 50860.00 670,00 o.oo 0,00 637.30 2760.00 b50.51 .18 ,83 ,04 lc33.7~ 13,21 226.50 • Uiill 51950.00 1090.00 o.oo o.oo 641,30 9AO.OO 649.00 .46 1,91 .09 9sn.oo- 1.10 44,66 

••• • 5l950,00 1090,00 o.oo o.oo 641,30 l570.00 6!:>0,32 .27 1,58 .n3 1162,Bl ',l,02 274,37 • 51950,00 1090,00 o.oo o.oo 641.30 1800,00 650.72 .24 1,57 .02 1220.10 9,42 277,78 
':>1950,00 1non.nn o.oo 0,00 f:>41,3-0 2610.-00 !:!51.'H • l~ 1,40 .oo 1407.36 1 !L~l · ;,<,<:; ~J.! ... --~--- ... ... .... '# - ·- .,_ ......... 

··•- 53150.00 1200.00 o.oo o.oo 643.00 9AO,OO 652.36 .19 2.99 , 11 817.43 9,36 86.86 • 531S0.00 1200.00 o.oo -0.00 643.00 1570,-00 653.45 .30 3. 14 .03 1228.83 10.45- 86,86 :ww1 • 53150.00 1200.00 o.oo o.oo E,43.00 1800.00 6!:>3.83 .34 3,13 ,08 1382.lB 10.83 86.86 r• " 53150.00 1200.00 o.oo o.oo 643,00 2610.00 654.91 .48 3.06 .24 1908,73 11.91 86,86 
I 

·•·" • ww~; .\ 
I, t• 
I - --- . -- - - -

et 
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1 · 
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SECTION CHANNEL MlN EL OF MAX 
NUMBER LENGTH ROADWAY LOW 

o.oo 
o.oo 
o.oo 
o.oo 

ll •, 
M~: .,i 

I : ,r:, 
•.. :! 

53204.00 54.00 
-53204 • .00 54. 00 
53204.00 54.00 
53204.00 54.00 

53205.00 
53205.00 
53205.00 
53205.oo 

53255.00 
53255.00 
53255.00 
53255.00 

53256.00 
53256.00 
53256. 00 
53256.00 

1.00 
1.00 
1.00. 
1.00 

50 • 00 
50. 00 
so. 00 
so.oo 

l. 00 
1. 00 
l. 00 
l. 00 

I -- .. 

••. 53294.00 
53294.00 

Ullf,1 ~~~=:: ~~ •• 
• :.1 

.,,cc 
wuw ., 

53295.00 
53295.00 
53295.00 
53295.00 

53345.00 
- 533-45. 00 

53345.00 
53345.00 

53346.DO 
53346.00 
53346.00 
53346.00 

38.00 
Jfl.00 
38.00 
38.00 

1.00 
l. 00 
1.00 
l. 0-0 

50.00 
so.oo 
so.oo 
so.oo 

1.00 
1.00 
1.00 
1. 0 0 

663.70 
663.70 
663.70 
663,70 

663.70 
663.70 
663,70 
663,70 

0 .o 0 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
0,00 
0,00 

663.70 
663.70 
663,70 
663,70 

663.70 
663.70 
663,70 
66J., 70 

o.oo 
o.oo 
o.oo 
o.oo 

EL OF MIN EL 
CHORD GROUND 

o.oo 643.20 
.0:.00- ·. -643.?.-0 
o.oo 643,20 
o.oo 643.20 

659,60 
659.60 
6!:.9,6-0 
f>S9.60 

659.60 
659.60 
659.60 
659.6-0 

o.oo 
-0.00 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

65q .6.o 
659.60 
659.60 
659,60 

659.60 
659.60 
659.60 
65-1.60 

o.oo 
o.oo 
o.oo 
o.oo 

643. 20 
643.20 
l',4J.20 
643.20 

643.20 
643.20 
643.20 

· 643.20 

643.20 
643.20 
643.20 
643.20 

6'>3.20 
643.20 
~43.20 
643.20 

643. 2-0 
643.20 
643.20 
643.20 

643.20 
643.?0 
643.20 
643.20 

643.20 
f,43.20 
643.20 
643.20 

DISCHARGE 
C Ct='S l 
980.00 

- 157-0. 00 · 
1000.00 
2610.00 

930.00 
1570.00 
1aoo.oo 
2610.0Q 

9-80.00 
1570.00 
l"I00.00 

-2!t10.oo 

980.00 
157-0.00· 
1800,00 
2610.00 

9'30 • 0 0 
1570.00 
1800.00 
2610.00 

980.00 
1570.00 
1000.00 
2&10.00 

980.00 
1570.00 
11:100.00 
2610.00 

980.00 
1570.00 
lEHIO o-00 
2610.00 

CWSEL 

652.58 
65,3.-74 ·-·-
654.14 
655.28 

652.58 
653.75 
654. 14 
6S5.28 

652.b2 
653.80 
654.21 
ti:155.37 

b52.62 
653. ljij 
654.21 
655.38 

652.65 
653.85 
6!:.4.26 
655.44 

652.65 
653.85 
654.26 
655.44 

652.6A 
653.90 
654.32 
f>55.53 

652.68 
653.<IO 
654.32 
f>SS.54 

HV 

.14 
• 25-
.29 
.44 

.14 

.25 

.29 
0 4ft 

.14· 

.25 

.29 
o 43 

.l4 

.25 

.29 
• 43 

.14 

.24 

.2H 

.43 

.14 

.24 

.21! 

.43-

o l 4 
• ;;>4 
• 2t-i 
.41 

.14 

.24 

.2~ 
,41 •· 

• •. '. 
SECTION 
"'lUf.lBER 
31750.000 
31750.000 
31750.000 
31750.000 

IJISCH/1.PGE cwSEL CWSEL DlFF 
E ~ CH rJ 

0.000 
3,200 
1.000 
?.600 

CWSEL DIFF- CWSEL-~SEL~ 

' ~--, •• 
• 

~' •r: •. ,,, 
~lilt • 

31835.000 
31835.000 
31835.000 
31835.000 

31865.llOO 
31865.000 
31865.000 
31865.000 

33020.000 
33020.000 
33020.000 
33020.000 

CFS 
1590.000 
2340.000 
2670.000 
3680,000 

1590.000 
2340.000 
2670,000 
3680.000 

1590.000 
2340.000 
2670.000 
36SO. 0-00 

1590,000 
2340.000 
2670.000 
3680.000 

61'1.400 
b22.600 
623.600 
62b.200 

619.522 
622.644 
623.686 
626.255 

619.536 
622.843 
623.983 

-626.382· 

620.098 
623.216 
624.203 
626.496 

0.000 
3.122 
1.04? 
2.570 

-0.000 
3.307 
1.141 
2.39g 

0.000 
3.117 

.988 
2.292 

Ell.CH SECTIOf\ 
0.000 
0 .ooo 
0.000 
0.000 

.122 

.044 

.086 

.055 

.014· 

.199 
,298 
.127 

.563 

.373 

.220 

.114 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
-0.000 
0.000 

-0.000 
0.000 
0.000 
0.00-0 

0.000 
0.000 
0.000 
0.000 

Hl QCH DEPTH TOP'NID 

.ls 

OLOSS 

.02 
---- -.-(I?. 

.02 

.02 

980.00 
l-5 70 .-O-o-
1800.00 
2610.00 

9.38 56.20 
---- • 22-

.24 

.32 

· --•-l-0-,54--- - ~.-s& ----- -
10.9" 62.04 
12.09 66.30 

.oo 

.oo 
• 00 
.oo 

.03 

.os 
• Of> 
• 1)1:> 

.oo 980.00 

.oo 1570.00 
· .-00- · · l 800 • 00 

.oo 2610.00 

.oo 

.oo 

.oo 
· -·- .. 00 

980.00 
1s10.oo 
1800.00 
2610. Oi)----

9o38 
10.55 
10.94· 
12,08 

9.42 
10,60 
11.01 

· 12.17 

.oo .oo 

.oo -·-- - .oo 
980.00 

1570.00 
1800.00 
2610.00 

9,42 
i0.60 
11.01 
12.18 

.oo .oo 

.oo .oo 

.02 .oo g.go.oo 
1570.00 
1800.00 
2610.00 

9.45 
10.65 
11.06 
12.24 

.04 .oo 

.04 .oo 

.06 .oo 

.oo 

.oo 

.oo 

.0-0 

.OJ 

.-0-s 

.us 

.01 

.oo 

.oo 

.-00-
• oo 

93.333 
106.0-00-
545.090 
556.908 

65.799 
66.200 

5213-317 
540.751 

-65.799 
68.200 

529.757 
541.394· 

294.289 
363.1-38 
382.855 
403.666 

• 00 
.oo 
.oo 
• 00-

• o o 
.oo 
.oo 
.oo 

.oo 

.oo 

.oo 

.oo 

9AO. 00 
1570.00 
1'100.00 
2610.00 

980.00 
1570.-00 
l&00.00 
2610.00 

980.00 
1570.00 
lR00.0-0 
2610.00 

-9 • 45 
10.65 
11.06 
12.24 

9.48 
·lo. 70 
11.12 
12.33 

9.48 
10.10 
11-12 
12.34 

T.>i, DIFF LE!'JGTH 

0.000 
-I?.667 

-451.757 
-463.575 

0.000 
-2.401 

-- -46;:>.516 
-474.95~ 

-0. 000 
-2.401 

-463,958 
--475.595 

0.000 
-68.849 
-68,566 

-109.377 

0.000 
0.000 
0.000 
0.000 

0s.ooo 
a5.ooo 

--- 0s.ooo 
0s.ooo 

30.-000 --·· -
30.000 
30.000 
30.000 

1155,000 
1155.000 -
1155.ooo 
1155.000 

56.21 
60.58 

- -62-.06 · 
66.33 

-56-. 34 
60,78 
62.2q 

· 66.67 

56,34 
60.78 
62.29 
66.67 

56.43 
1:10.•~3 
62.45-
66. 89 

56-. 43- -- -
60.9:l 
62.46 

. 6tr.90 

56.55 
-- --f,-J;-.-11 

62,68 
07.26 

56.55 
61.12 

-62-,69-
67. 27 

•• 
• ·I 

• 

• 
• 

• 
• :llMh •• 

, .• 
• 



• 
) 

34!40,000 
34140,000 
34140,000 
34140,000 

~---· 35670, 0.00-- -

I 
.,, 

',:~ 
:i '' 

";lr:;.,7n nnn 
.-.J~UIWltUUV 

35670,000 
35670. 000 -

36750,000 
-30750.00-0 
36750,000 
36150, 000 I·•' ,_' .•.. ::,_- 37080,000 
37080.000 

I
' 37080,000 
.• , ' 37080,000 

· .. w~~- 311ao.ooo 
- , 37180.000 
W ', 37180,000 

• • 

., 

li_W~I 
•. ,!_ 

A,i. 
--1 

• 
\.' d.W 

' ' ,, 
, •. , 
.; 

' 

e: 
- I 

['I 

:f -- ,~, 

- - - -3718-0 • 00-0 

37280,000 
37280,000 
37280,000 
37280,000 

37349,000 
37349,000 
37349,000 
37349,000 

- 37350,000 
37350,000 
37350,000 
37350,000 

37390,000 
37390,000 
37390,000 
37390,000 

37391,000 
37391,000 
37391.0-00 
37391,000 

37506,000 
37506,000 
-.,c""- nnn .,,Juuevuv 
37506,000 

38530,000 
38530.000 
-;a:Qt:;."":ln _ nnn 

I • r~· -
•

-,.'1 39520,000 
i,:_:I 39520.000 

____ 39520.000 

.J~-- ............ 
38530,000 

I •· - 39520.000 

1590.000 
2340,000 
2670,000 
3680,000 

1340,000 -
,?150.000 
2540,000 
3570 ,-000 

1340,000 
2150 • 00-0-
2540 ,000 
3570,000 

1'340.000 
2150,000 
2540,000 · 
3570.000 

1340,000 
2150,000 
2540,000 

- 3570.-0-0-0- -

1340,000 
2150,000 
2540,000 
3570,000 

1340,000 
2150,000 
2540,000 
3570,000 

1340, 000 
2150,000 
2540,000 
3570,000 

1340,000 
2150,000 
2540.000 
3570,000 

1340,000 
2150,000 
2540.000 
3570,000 

1340,000 
2150,000 
2540.000 
3570,000 

1340,000 
2150,000 
2540.000 
3570,000 

1340,000 
2150,000 
2540,000 
3570,000 

620,799 
623,433 
624,374 
626,614 

622,224- -- -

625,010 
627,063 

623,566 
625.038 
625,677 
627,449 

623,982 
625.293 
625.8cll3 
627,564 

624,229 
625,490 
626,056 

--627-.673 

624,409 
t>25,6la 
626,156 
627,696 

625,078 
626,285 
626,772 
628,053 

625,079 
626,286 
626,774 
62&,055 

625,114 
626.341 
b2b,837 
628,138 

625,115 
626,343 
L.,,J!. .-,-,,,n, 
ot::o.n~"jl 

628,143 

625,287 
626,643 
&..":>7 ":l":11 
""'"''•JJ,1, 
628,980 

627,943 
629,038 
629.475 
630,637 

629,026 
630,211 
630,675 
631,803 

0.000 
2,634 

,942 
2.239 

1.91B 
,809 

-2.052 

0.000 
1.472 

.639 
1.773 

0.000 
1.310 

.-590 
1,682 

0.000 
1,261 

,566 
1.617 

0.000 
1.20'> 

,538 
1,540 

0.000 
1,207 

,487 
1.281 

-0.00-0 
1.208 

,487 
l ,2tH 

0.000 
1.227 

.496 
1.301 

0.000 
1.227 

J • ...,. ,L 

.... .,,0 

1,304 

0.000 
1,357 

1,648 

0.000 
1,096 

.437 
1,162 

0.000 
1,185 

.464 
1,129 

• 701 
,217 
,171 
.118 

l.4,?6--
7,:,a .. "" ., 

1.342 
.!336 
,&66 
.387 

.416 

.254 

.206 
,115 

,,?47 
,198 
,174 
,109 

o lHO 
.127 
.100 
,023 

,66g 
.667 
,616 
.357 

.001 

.001 

.oot 

.002 

,036 
.oss 
.063 
,083 

.001 
,002 

ft n ~ .uur.: 
.oo~ 

• l 71 
,301 

l,.Q::, 
..... ,I(,.. 

.837 

2,656 
2,39!:> 
2.144 
1,658 

1,083 
1,173 
1,200 
1,166 

0.000 
0.000 
0.000 
0.000 

0 .o 00-
o. ooo 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
o. oou 
0.000 

0.000 
0.000 
0.000 
0.00-0 

0.000 
0,000 
0.000 
0,000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0,000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.00-0 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

279,730 
308,935 
319,308 
344,218 

.J.tt _ 1 .... ............ ,. __ 
372.072 
396,785 

346,120 
408.68-7 
4?4,1l3 
459.500 

216.969 
239.386 

·l:!49.-574 
255,133 

168,643 
190,364 
200,019 
2:os.ooq 

90,565 
95.999 
95,999 
95,999 

59,443 
59,443 
50,443 
59,443 

59,44"3 
54,443 
59,443 
59,443 

59,443 
59,443 
59.443 
59,443 

Cr'l .AA"3 
-:I..,. .... .,.~ 

59.443 

193,157 
267,774 
-:.A 1 114.h. 
J.,.,._,4 e V"T"T 

312.287 

275,228 
296.089 
304.445 
326,586 

409,776 
444,821 
449.588 
463,409 

0.000 
-29,204 
-39,578 
-64.488 

o.-00°""-
-1ea.230 
-200,172 
-224.885 

0.000 
· - -6.?.S-67 

-78.593 
-113,380 

0.000 
-22.417 
~32.~ 
-38.164 

D,000 
-21,721 
-31.377 

- -36,3f.7 

0.000 
-5,434 
-5.4~!4 
-5.434 

0,000 
0,000 
0,000 
0,000 

0.000 
0.000 
0.000 
0,000 

0,000 
-0.000 
0.000 
0.000 

0.000 
0.000 

0.000 

0.000 
-74,617 
-87.887 

-119.130 

0,000 
-20.661 
-29.217 
-51.358 

0.000 
-35,046 
-39,812 
-53,633 

1i20.ooo 
1120.000 
1120.000 
1120.000 

1s~o.oo-0-- -- ------ ---- ---- - --- - · · 
1530.000 
1530,000 
1530,000 

1080,000 
1oso.ooo 
1080,000 
1080,000 

330.000 
330.000 

-- 330. 000 
330,000 

100.000 
100.000 
100.000 

- 100.000 

100.000 
100.000 
100.000 
100.000 

69,000 
6C). 000 
6.:}, 0-00 
69,000 

1.000 
1,000 
1.000 
1,000 

40,000 
40.000-
40.000 
40,000 

1.000 
1.000 
1 nnn .L.uvu 
1.000 

11!:> ,000 
115,000 
11i:;;,_nnn 
,. A..,• V V., 

us.ooo 

1024,000 
1024,000 
1024.000 
1024,000 

990,000 
990.000 
990,000 
990.000 

• Q. • ' ;. 
• :• 
tl#i 
;e 

• -, 

" ,, • ' 

• 
• .. , --

• 
• 

, ..• 
' 

.-• 



• •Yw 
40660.000 
40660.000 
40660.000 

I
I ·• 42160.000 

,!'----- --42160.000 •< 42160.00D 
I, 42160.000 

I 
-' 43220.000 

•.I ~_._,./.' 43220.000 
; '. --43220.000 a.!, 43220.000 

• ~.LI 

I 
··~ 43980.000 

' • t !~~~g:g~~ 
---- 4-398-0 • 0-00 ., 

44092.000 

I 
44oq2.ooo 

.

.. • 44092.000 
44092.000 

--------·--

-· ,, 44093. 000 

I 
..,_, 44093.000 
Ull~I 44093.000 .I ·, 44093.000 ,.I ' !, 

- 44127 .ooo 
•
. ,.. 44127.000 

. '· 44127.000 

,., 

•• m,a ,.,: 
,, ' 

•·· ., 
••• 
ijj;~ 
e1, 

I .,,, 
-r 

' . . , 
•

I 
C ., 

uvi- -• 

-44127.000 

44128.000 
44128.00-0 
44121:1.000 
44121:1.000 

44250.000 
44250.000 
44250.000 
44250.000 

45230.000 
45230.000 
45230.000 
45230.000 

46590.000 
46590.000 
46590.000 
46590.000 

47640.000 
47640.000 
47640.000 
47640.000 

49000.000 
49000.000 
4~000.000 

. 49000.000 

49425.000 

• 
2110.000 
2490.000 
3500.000 

1310.000 
.. 2-110.000 ... 

2490.000 
3500.000 

1310.000 
2110.000 
2490.000 
3500.000 

13-10.00.0 
2110.000 
2490,000 
3500,000 

!3!0.000 
2110.000 
2490.000 
3500.000 

1310.000 
2110.000 
2490 ,-000 
3500.000 

1310,000 
2110.000 
2490.000 
3500.000 

1310.000 
2110.000 
2490,000 
3500.000 

1310,000 
2110.000 
2490.000 
3500.000 

1310.000 
2110.000 
2490.000 
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640.613 
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1. 091 
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.383 
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l. 358 
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HYDRAULIC ANAL YS!S 

Introduction 

The stream being studied is the Middle Branch of the Clinton River in Shelby Township, 
Macomb County, Michigan. The study limits are from the Shelby-Macomb Township 
line to Chestnut Lake at the upstieam end of the dvei. This particular submittal 
will include the stream to the upstream face of M-53. The date of field survey was 
January, 1977. 

The discharges were computed using a combination of gage analysis, the SCS TR 
20 Hydrology Program and the Unit Hydrograph - Infiltration Capacity Method developed 
by Dr. Ernest F. Brater. The 10-, 50-, 100-, and 500-year flood frequency flows used 
in this study have been accepted by the Michigan Department of Natural Resources 
(letter dated April 5, l 977). 

The Pro1ect Manager for this analysis is William C. Rossow, P. E. 

Method of Analysis 

Water-surface proflles were computed by the HEC-2 Standard Step-Backwater Computer 
Program developed by the U.S. Army Corps of Engineers.The hydraulic model was 
developed for the 100-year flow. The "Normal Bridge" Routine was used for bridge 
constrictions under low flow conditions for the JOO-year discharge. The "Special 
Bridge" Routine was used for bridge constrictions that experienced pressure flow 
for the JOO-year discharge. All bridge constrictions were inspected for inlet control. 

Valley sections upstream and downstream of culverts were located where full cross
section flow would be developed out of the influence of the bridge constriction. The 
criteria for placement of these sections were those outlined on pages 18-21 of the 
HEC Training Document No. 6 Ap~lication of HEC-2 Bridge Routines. Accordingly, 
the downstream section was place at a distance about four tunes the average length 
of the side constriction caused by the bridge abutment. The upstream section was 
pl--=irPrl ;:it ;:i rli,;;t;:inrP .-=ihrn1t r->q11:=d tn thP hrirlgP rnn<:.trirtinn_ If thP rlrt11rtl f1Plrl-<:.11rvPyPrl 

cross-section fell within this distance, this section was encroached as appropriate. 

Starting Point 

Profile computations for the Middle Branch were begun usrng the Macornb Gage, 
Just downstream of Romeo Plank Road. A stage discharge curve was drawn using 
data from the gage. To get starting water surfaces for flows greater than those recorded, 
the curve was extrapolated by eye. To check the adequacy of this method, the !00-
year flow was run from the gage to the Macomb-Shelby Township line at Hayes Road 
using the elevation determined frorn the extrapolated curve, along with a run started 
I½ feet higher and I½ feet lower. By the time the Township line was reached the 
lower two profiles had converged and the upper one was about .2 feet higher. Values 
from the stage discharge curve were used start the computations. 

1 l [ 

lxl' 
I 
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Variables and Coeff1c1ents 

The roughness factors (Manning's "n") for s111nrner conditions were established by 
comparing the photographs and descriptions found on pages 101 to 123 in Open-Channel 
Hydraulics, by Ven Te Chow, with photographs and field inspection trips taken at 
every cross-section. In general, the following range of values was used: 

Description Manning's 11
1111 

I. Channel 
a. 5and and gravel bottom, clean 

stream with some meandering. .035 
b. Sarne as above but moderate 

meandering and/or debris. .04 - .045 
c. Same as above but heavy debris. .05 

2. Flood Pl.;ins 
a. Lawn areas .03 .04 
b. Scattered brush, heavy weeds. .04 .05 
c. Light brush .05 .07 
d. Medium to dense brush .07 .12 

The proposed flood season for this portion of the Middle Branch is summer. The vari
ation of roughness was taken into account by use of the NH card with due cons1derat1on 
made of conditions existing upstream and downstream of the given section. 

The coeff1c1ent of contraction vaned from 0.l (reflecting a gradual change) to 0.4 
(used for abrupt changes). The coefficient of expansion ranged frorn 0.3 to 0.S for 
gradual to abrupt changes, respectively. 

The total los5 coeff1c1ent (XKOR) used in the HEC-2 "Special Bridge" Routine was 
determined as outlined rn Exhibit 2 of the HEC-2 Users Manual. ;the inlet coeff1c1cnts 
were taken frorn tables publlshed by the Bureau of Public Roads. 

For inlet·control, nomographs frorn the Bureau of Public Road/ were used. The weir 
discharge coeff1c1ents are taken frorn charts supplied by the Michigan Depa3tment 
of Natural Resources, as published by the U. 5. Department of the Interior. 

Synthetic Cross-Sections 

Synthetic cross-sections utilized rn the Hydraulic Analysis were developed rn three 
ways. The three methods used were blending of the two cross-sections, repet1t1on 
of a field-surveyed cross-section with appropriate invert and area adjustrnent, or inter
polating between two field surveyed cross-sections using the Johnson &: Anderson, 
Inc., AVSEC computer program. The AVSEC program develops an average cross-section 
by averaging the overbanks and channel of the two known cross-sections. 

Since inverts are known only at field sections, a straight line 1s assumed between these 
known points. 
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APPENDIX A 
SECNO TABLE 



SHELl:l'I' TOWNSHIP 
MIDnLE BRANCH OF 

.OJECT 1'1ANAGER 

FIELD 
SECTION 

A 

B 

C 

D .E 
F 

G 

H 

• 
I 

SECNO 

31750 

31835 

31865 

33020 

34140 

35670 

36750· 

37080 

37180 

37280 

373<t9 

37350 

37390 

37391 

37506 

38530 

FLOOD INSURANCE STUDY 
THl CLINTON RIVER J&A 
WILLIAM C, ROSSOW 

NO, 5670•08 

DESCRIPTION 

VALLEY SECTION A 
10- /\ND 50-YEAR ENCROACHMENTS DUE TO EXPANSION OF FLOW 
FOR LOW FLOW OR PRESSURE FLOW CONDITIONS, 100- ANO 500-
YEAR FLOwS HAVE WEYR FLOW ON LEFT SIDE 

BRIDGE SECTION B ROMEO PLANK ROAD DOWNSTREAM FACE 
RIGHT ENCROACHMENT DUE TO BRIDGE OPENING 
LEFT ENCROACHMENT DUE TO BRIDGE OPENING 
ENCROACHMENT ELEVATION ON LEFT SIDE FOR CONTINUITY 

BRIDGE SECTION B ROMEO PLANK ROAD UPSTREAM FACE 
RIGHT ENCROACHMENT QUE TO BRIDGE OPENING 
LEFT ENCROACHMENT DUE TO BRIDGE OPENING 
ENCROACHMENT ELEVATION ON LEFT SIDE FOR CONTINUITY 

VALLEY SECTION C 

VALLEY SECTION D 

VALLEY SECTION E 

VALLEY SECTION F 

VALLEY SECTION BLtND OF SECTIONS F AND G 
INVERT ADJUSTED 

LEFT ENCROACHMENT nUE TO EXPANSION OF FLOW 
RIGHT ENCROACHMENT DUE TO EXPANSION OF FLOW 

VALLEY SECTION 36950 REPEATED INVERT ADJUSTED 
LEFT ENCROACHMENT DUE TO EXPANSION OF FLOW 

VALLEY SECTION G 
RIGHT ENCROACHMENT DUE TO EXPANSION OF FLOW 
LEFT ENCROACHMENT DUE TO EXPANSION OF FLOW 

RRIOGE SECTION H RfLOCATEO GROUND POINTS ONLY 
SEcTIO~ SKEWED FOR PERPENDICULARITY TO MASS OF FLOW 

BRIDGE SECTION H HAYES R0/\0 DOWNSTREAM FACE 
SECTION SKEWED FOR PERPENDICULARITY TO MASS OF FLOW 

8RIDGE SECTION h µAYES ROAD UPSTREAM FACE 
SEcTIOtJ SKEWED FOR PERPENDICULARITY TO MASS OF FLOW 

BRIDGE SECTIOh 11 RfLOCATED GROUND POINTS ONLY 
SEcTION SKEWED FOR PERPENDicULaRITY TO MASS OF FLOW 

VALLEY SECTION I RrLOCATED INVERT ADJUSTED 

VALLEY SECTION I 



J 2 01, ~ f) V Cll ': Y ::,tCTr,-,,,, J 

K - •ii,<;() VALLEY ::,rcT1,11 K'. 

L 4 ~ 1-'"l l) JL\LLt.Y St CTI 'J'J L 

• ·;EC TI o:,, ':,K,: •EL) FO'l PE'<"F\J11[CtJLA'<[ TY TO M~SS OF FUJW 

4 ,2~1") VAI_L':Y ::,E CT FH-1 ·~ 
>< Jr,H T ErliC'"<OAC-,"F'JT flt.JE TO <-l[GH G'IOUNU 

N ,.,q~o VALLEY SECT !O'J N 
~ !Ji HT ENC>iOAC'-'MENT Dt.JE TO EXPANSION OF FLOW 
LEFT E 'iC c10 A C-11"E II/ T fJIJE To EXP~NS!O"I OF FLO,; 

4«,(IQ2 t<c1IflGE SECTION I) '<ELOCATEO GROUND POINTS ONLY 

440'13 tJ~IDGE SECTION () <;Ct-fOENHER'l ROAD oo .,1s rc-1EA" FACE. 

0 441~7 ··H<!tlGE SECTl0'1J 0 SCH()F~!HE><'l ROAD UPSTf<EAM FACE 

44]2'< o-' IflGE SECTTO'l () DFLOCATED G'IOUNO POINTS ONLY 

4425/J VALLEY SE.CT 10•1 "' 'lELllCATEIJ !~JVE·H ADJUSTED 
LEFT ENC'-<OAC.-iMENT DUE T0 CONT PACT ION OF FLO" 

p 45230 VALLEY SECTION p 

:, 41','itJO VALLE!' SECTIOII! I l 

" 4 7f.40 VALLEY SECT TO,~ .; • 10- AND 50-YEl\,-1 E 'IC PO I\ CH•~ ENT S DUE TO HI G<-1 Gi<OUNi1 

::, 44000 VALLEY SECTIOI\I s 
10- AND 50-YEA'l E"JCPOACH,•ENTS DUE ro HIGH GROUND 

494~5 VALLEY ::,ECTIO•~ c; clELOCATED INVERT AlJJUSTED 
10- ANt) -,O-YEAP ENCROACH•~EIHS DUE TO rlIG'i (HOU"4D 
SECTION ADDED DUE TO RAP[lJ Ct-11\NGE IN FL Ow 

T 49fl'i0 VALLE!' SECTION T 
10- I\ND :,O-Y[AR ENCROACH 1aENTS DUE TO HIGH GROUNI) 
LEFT ENCROI\CHMENT TO ELIMINATE LO•; GROUNO OF ALJ,JACEN 
TR I'-lUT ARY 

50114 i:lkIDGE SECTION lJ RELOCATE[) ,,POUND POINTS ONLY 

~o l 15 tlRIDGE SECTION u ,JE'1IELL ROAD DOWNSTREAM FACE 

u ~0144 tlRinGE SECTION IJ JEWELL >WAD UPSTRt:.AM FACE 

50150 :HHDGE SECTION lj qF'LO<:ATEfl GROUND POII\IT'i ONLY 

50190 VALLEY SECT[ON V l>f:LOCATEO INVERT ADJUSTED 

'->O'li'iO VALLtY SECTION V • ::il:CT[Of-< SKE<;ED FO'< Pt:RPENO[CULI\P[TY T0 MASS or rLUw 

"l'J-orl 'iALLEV SEC TI Oh ~ 



• 
~d204 

:i32/JS 

532'i'i 

:,32'i", 

C::: "".;I '.:>.-JI, 
_,_Jc._-.-+ 

:,3?-l'i 

L 53.14'i 

51]4f, 

• 

• 

VALLEY ':-ECT!O'-.J X 

SECT[O~ ~~E~ED FOJ PE'<PENO!CULAk!TY rn MASSO• FL~• 
"IGHT ENCROACHME"lT DUE TO EXPANSION OF FLOw 
LEFT ENChOACHMENT DUE TO EXPAN~ION OF FLO~ 

tlRIDGE SECTION y qELOCATEi"l GROUND POI"lTS O"lL Y 

"<HIDGE SECTIOi\J y NORTH ROUND M-53 DOt•NSTREAM FACE 

t<>-1 IDG£ SECT ro•i y '-IQ.> fH tl OLJ"-ID ·~-53 UPSTREAM FACE 

cHd DGE !:>ECT!OM y RELOCATED GROUND POPHS ONLY 

ML.. T r"!.t.! C" i;,._;;;;rTTf"IF,1 7 .:>c-1 nr II Tt:·n ,~uni 1~1ri on T f...lTC r\/\11 Y 
unLVUL -JL\..,llV'" ' ·•' L.V\..,,_. I l_l.J V"VV''ljl'J r V l .,. I ...J Vl"L I 

'"J>ilflGE SECTION z SOUTH POUND M-53 DOWNSTREA"' FACE 

t-f<I DGE SECTION z SOUTH BOUND 1.1-53 UPSTRFAM FACE 

tlR IDGE SECTION z "ELOCATF::D G'-IOUNO POINTS ONLY 
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• • • 
JOB NAME: 5H ~U3'/ To-wNsJJ JP F1s. JOB NO. I Sl7o otYI/ I 3 2.s-. 
WATERCOURSE: M IDDLF l3i<ANCJ;i CLJAIT01J RlvfJ< CULVERT LOCATION: /-I A '/Es i<OJ'lb 

CULVERT DESCRIPTION: BY BE!✓ !DATE (;, /24/77 I 
/vJIN V/s £LLC. EL. ~ C.~- 2 

'.'.,28 7 

/ ~,.=, 
WEIR DESCRIPTION: 

EL. C,17.4-

EL (,17 4 
A= O= So= c. o·c-o 

WP= Ke= L= 10 
29.1 _ ,032.4-

Sta. 373+90 I Sta. 3:/3-+S0 R4✓3- n = 

CALCULATIONS AND COMMENTS: 

-)YI I n-AN}J/rJC,S . J{ _ [o,.s-\ 15'-+ ,035 X ?c 
h - BS 

n = ,0324 



---'(\,\]\~Johnson & Anderson, J,,._ 
\2:J Consu ltmg Engmeers 

HYOR.!C STRUCTUitl\L DATA • 
P 0 Box 1166 2300 DIXle Highway Ponttac, Michigan 48056 

Code No. 

Job Name: 
S\-\e. LI:,/ 7·\JJP 

By: ,, 
"•· q '/ f-. ]_ - ' 

Date: D'kP..WN ' 10-2$-7(,, I Feature: Water Course:r,. 
l ' ~ V 'KA,I -; i~A'/[•-:, ·, ,l \~. I' I' 'I I"' ,- t' I t,,1=1~-Ct,,,, ,,,. I , 

Remarks: ,, 
t:J !1)(1~ l_.,1 {,)l'-,,r1 , ti Pc 11n -: M (\( f,,,, i:, L·,>, I ,l ( • ;) f II/.\ 1'17?.=-"i'.,t I l' \ ";. f\ 1 \ 1.J ' l ·1\ (' I , - t 

n \ ... ,---.-, L . ......--.,\...,, .. 
N\ ?-, g - U 'S.F ~ Iv\\'.,\()- V,. ~; . - N?, 1 i - t.:,,.~lT" ' ~A'-',\?. - i.,- rr . 

' . 
M~\3 b,S. · . MBl4 t>,s.r.. . 

Width of Piers: ---- Pier Shape: No. of Piers: Area: 

Water Elevation: t IS,:, Length: G:,8. 2,· Width of Deck: ':Jo"': :1 ~ : . Skew: 
','o'- \' \J f, Sri· :;,,,,i-1 

FIELD SKETCH 

Profi 1 e View :.,F! E'.. "!llah- 1t1·ew :' p.c' 

3A' 
z ', 

:f=.= .:_-:J I ~. II r.-=· -7'[--' . ·11 . 
11 LI ---- IL::-~ ·- . -- -- --- -1rtL 

To,-' c; f' \(c:,A.t) 2 ~ 
~, -tt l I i / ; I 

' ·- - ------- -- '/f ' • , AIL---

~ 'I!,'°, f 
7- ... -/ 

' I ,• 
I 

~ ' , _J / 

I' 
4.4. 

' C.ONC. 

~~ 
. , 

, 

// 

~.......____ .. -· . . ·- -- , 
_ _../ --·--- ------ -- .. --
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• • • 
JOB NAME: S i,J[;llly' TIJWNS!-ltP !::: J.'S. JOB NO. I S/,70 I 0/1 I / j]31-

, 
WATERCOURSE: Fv/ l))OlE :!,R~loC/.J CLINTON K/VfP. CULVERT LOCATION: scrlo~t.Jf/ERR RoAD 
CULVERT DESCRIPTION: BY 13 El-I !DATE t121-/71 I 

"11\X rJ/s ~1.L<:., EL. C.4-4-.3 
C:. 3'i-3 

/ ~·· ,c,.,., 
WEIR DESCRIPTION: 

EL.C:.2.!f.c.. 

El ~ZY.2. 

A= D= So= Cl-o-v-o 

WP= Ke= L= 31--
29.1 _ .(Js16" 
R4/3- n = Sta. 41-1 -127 I I St 0. 4-40-+C/ 3 

CALCULATIONS AND COMMENTS: 

-M,,.rJN1rll.
1
S n - ... ~ ';'-

\. _1. - -'r ,03~ Y S-5':J ,ol~x,~ 
n - L 7'.J 

fl - .o3 I~ -



'I\- Johnson & Anderson, Ii" ~ Con5ult1ng Engineers 

P 0 Box 1166 2300 D1x1c Htghway Pontiac, M1ch1gan 48056 

Job Name: '::a\\'i"L '6/ I ! I} u. 1:. T. 5. 
Date: L,,,- r• ,,: 11 : . .J- zs--1~, I Feature: S 

' . v. l 111 J : 

Remarks: ' ::_,,. ·1 1 " ' Gr· ,1 ·, l I •"- t J r) 

r:.i\., ( • 'J I : I l ct / 5 u S. F, I. f. . rt18 lb ( ,s r !i-. • 
-

Width of Piers: . -· Pier Shape: -
Water Elevation: Length: 5o 

' 
Profi 1-e-¥¼ ew 

./ , 

, 
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--·- I-~ 

A 
A I\', I= 

J 
·- -

I 
' ~ 

I 
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; I 
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u . " '" ( ' 
,, ,= 
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~ ' I· I 

"' l 1' ' " ~ Jo, ,,, 
cc 

l I le, "' , I i-" ·• n •- r 
' 

' ,, --
-

• 

HYDR.IC STRUCTURAL DATA C.9iH:l) BEN • 
0 <' 

Code No. _.:....:...· ·----

By: 1.J?. F'R.1., 'IT 

Water 
C \\0 f. I l \-\€(! R, ;2J ?,~.•;.-., Course:t,1 B CL 1J>OLE £.f.r,JCH- r, . .iro,1 (. I ,; l 

Al 8 17 Lf .•~, • r \ C I g R+• ~ /, \ 6 11 L+. . ""8 !.o U,5,, •· 0 2, i), s r=. 
: ' 

No. of Piers: - Area: 

Width of Deck: 34. z. - Skew: 9o' , 

FIELD SKETCH 

r- 'lan View \ -

I« . (/1 L,. ~: 
J 0,1 I ' I 

(, .,.e,, lo' b 
~ --------

? -~ ,_ __ ----- - ·-
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,__ 1-1--- -- --
,__ '-.- -- -- ' 
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"" 



• 

• 

• 

; \ I r 
r---t--'r+---~1

-- 1 
! I I --t 

I \i i 
! I 
I \ I 
! 
! ' 

- ---r--' 

I 

I I 

I 

t 

: 

-1 

.. 
0 

N 
'-,j) 

; 
;-· 

z 
CJ 

b 
Lu 
Vl 

, __ 

J-j 

,-

5 

--;:✓ 

-, 
3 

-~ 

-

-:!,-

-~ 



• • • 
JOB NAME: SHELBY TDI;J,AJ5N IP ,:; 5 JOB No.1 s-t.?o I of:( ! I b:,~-, 

WATERCOURSE: MlDDI..E i3RArJCH Ct...,1tJToAI RllliR. CULVERT LOCATION: JE'J\l i:LL ROAb 

CULVERT DESCRIPTION: BY B£1./ I DATE ?,/24/77 I 
M /1.X U /.5 C::U.C.. EL. (,~/ 4--0 

(,4&" .S-o 
~ MIN 8. i"R!) 

/ ~ WEIR DESCRIPTION: 
EL. <'a3 7 1/-o 

ELb37.4D 
A= D= So" CJ • ·n-u 

WP= Ke= L= 3' ,-
29.1 _ .03(,,/ S1o. 5 0 i -t <:-C, I 1s10. s-01-+ ,~ R4/3- n " 

CALCULATIONS AND COMMENTS: 

- f\11 A~:• ';i E'., 
1
5 

~ -
' 1, 

' a -h--=1 .o,s ... 1'.:> + l --1 2. .04-0 ,t.::,~ 

I 70 J L 

n -= .031.o I 



-~ohnson & Anderson, 11 .. 
Consulting Engineers 

HYDRA.C STRUCTURAL DATA C,or,tD i3t!J • 

P O Box 1166 2300 D1x1e Highway Pontiac, M1ch1gan 48056 Code No. -"o~. f_. __ _ 

Job Name: S\-l[t_P,)' T-wi' F 1 ,_ . By: T./2 P,e u 'IT 
Date: 1>r: 1-""': 1 C., •• r, Ii~ I Feature:~; t· ,ns l I Water Course =M,D~L.£ 8ei4NC//- C l,>JroM k, s/e.'1. k; C ,\· \ • l• ' ; 

Remarks: I ' ' 
., . 

\ . ' ' . MB?.7.- u.-s.F •. ,._,e, 2:, <L:;.:M824 R.t. ~ Ne, 2$ Lt . : f.,\~ 2~ t>.S. • ue,z7 D.S,F. 
, , 

Width of Piers: - Pier Shape: - No. of Piers: -- Area: 

Water Elevation: lo.,~~' l. Length: '} 5 ~ Width of Deck: 34.z - Skew: 9a' 
FIELD SKETCH 

• M 
Profi 1 e /Ji !W rr-N, P\~~ View\ 
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• • • 
JOB NAME: S"/-Jf.L8 1

/ TDV: /J'.)-:.J)? F1s JOB NO. I S:?:, 7P I O &' l / 13'12. 
34.3 

WATERCOURSE: MI DOLE (3RJ\ ,JC i.J C L//J TD ,J R111f[( CULVERT LOCATION: M-53 

CULVERT DESCRIPTION: BY BEJI !DATE t/z4-/77 1 
M1<)( L)/S. i:LL(., EL. Cf 3. 70 
l,S'I .t;,o ~••em.n 

WEIR DESCRIPTION: 
EL. C,li.3,,'2. 

El ~ f-3.2. 
A= D= So= 0. Ul)-() 

WP= Ke= L= 14-Q 

~= n = !03 07 Sto. '5'3 ~-'! 4 5' I I Sto. S's Z. -lo 0,5" R413 

CALCULATIONS AND COMMENTS: 

- [V/ p_ ;,1 ~~ 1 !'I 6 IS iJ - It 

~ ~ J ~ -[·o,S" ~ S'S'-+ .o4-u, <,o 
n - J!5 

n -- ,03 b; 



1 ···J~!Johnson & Anderson. 
Consulting Engineers 

Inc. • HYDRAULIC STRUCTURAL DATA 
Co 1le il BtJ.I • 

P O Box 1166 2300 D1x1e Highway Pontiac, M1ch1gan 48056 
Code No. St. 7t)-Oi/- 39 z.; :: 

·\ \ r • .. 
N"1tr' ri ''"' 

'' I Feature: 

Job Name: 
' ' ' 

' 
ff,11p~_l'_f' 

Date: ' I I 't .. I 

:_-;:-~TAJ !m,.N,J ,,.."1 -s:,;, 

By:<._-,~~,\\J\.5: '\ I ,,,,,<I,' 

water eourse: [fl \s ( L,...,, 1"" ,_J 
Remarks: 

/.I lk, ., u, . ..,., _ __;_ 
t ---

.... ,,..,4_t.,'4_ f ' 5t:..rr,J ,,-✓., /:..iy;.• Af,,. I i!.!'•,.,.,,._ C ;_, .. t,: 
; 

,,, 1·,•.,:,,,,, .... L.:°( ,-,J .A:~;_•1 8,_'il~L~ _-;;l', -~~/2t.t'5_7 I'._.!...:,::!~ - X,.:;.n;r.s /1/(.f-' 1p,,-,,._,-;-'.ut'J 

Width of Piers: 

Water Elevation: 

I . --

z. ?-, ' Pier Shape: 

&,.;.;,,; 
Length: 

Profile View 

I I ,,o 

' 
t .' 

_6 

' lq 

I I I 

No. of Piers: 

Width of Deck: 

FIELD SKETCH 

7_ 
4:r'.,., ~,.;,;1 

!,;°t' ... J"/V ')j ~ /41 
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Skew: 

Pl an \View 
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APPENDIX C 
MACOMBGAGESTAG~DISCHARGECURVE 
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IIIIIIIIIIIIII IIIIIII 
' OOBREAKOO 

a\ l"'r"II 11\ITV· 
I/ \..,VUl'I I I . 

2) STUDY NAME: 

3) WATERCOURSE: 

"' /I ....,,- -

~~ I uJ,P 

4) DOCUMENT TYPE: . --'----'(Y)_._.c~4,,__0 ____ _ 
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. OOBREAKOO 

1)COUNTY: 
' o V \ii _ 

2) STUDY NAME: 
01 n. "+--- ,r---· =ti~_, 

3) WATERCOURSE: 

llilliilliU ii 



J ,.--- ---- - . 

•• t-,-,r - ' ~• i =~ 
i •• 

'-" : ' -. - , , 

'" 

, " •. , 
,, 

• 
• 

• ., 
•• 
IJ!IW: 
:e 

$$$'6$$ 'Ii$ $$ 
$$ $$ $$ $$ 
$$ $$ $$ 

ff;$$$$$ $$$$$$$$ 
$$ 'I;$ $$ 
$$ $$ $$ 
$$ $$ $$ 

$$ $$ $$ $$ 
- - - - .$_$$,$$$,. _ __u, __ - .$,$.-

$$$$$$$$ $$$$$$$$ $$$$$ $ $$$$$$$$ $$$$$$ 
$$ $$ $$ $ $$ $$ $$ 
$$ $$ $$ $$$ $$ $$ $$ 

- $$$$$ $$ $$ $ $$ $$$$$$$ $$ $$ 
$$ $$ $$ $$ $$ $$ $$ $$ 
$$ $$ $$ $ $$ $$ $$ $$ 
$$ $$ $$$ $$ $!I, $$ $$ 
$$ $$ $$ $ $$ $$ $$ $$ $$ 
$$$$-$US-. ---$$$- - . ---- $- -$-$$-$-$--- - ·$-$!!,-$$$ -- -$$$$$$- - .. 

/i'1(JlTI PL€. PR.t;~/1..E l(JhJ 

• 
;.' I,-

- - . -- .. - . - . - ' -- . / t. ,_:;J ,.. - -- • ' ·-'-
I 

' • JM• 
- .. -- .. -- --- ·- -- - --- ----·----- - -- - .. - -- - --- - ------ •---· 

- -•· 
' • /,. 
• . . ., Ill~ --

•• 
' ·• I 

' ·• ,,. 
• ~IM~ • 
• 
• 
• ·1•1t • 
• ,. 

' 

• 
I i»k 
;.• 
' ·• 
• 



~0000•000~•~••00000*0000000000000000~000*0~0 

HEC2 VERSIO~ UPDATED JAN 1976 •• ERROR CORRECTIONS Ol,02,03,04,05,06,07,0B,09 
)!._J'1QDIJ"I CAT IONS 52-,.53,54, 55, 56, 57, 58 It: ~•~oooo*o~ooo~•o•o•o~~•*~•~••o*ooo•**§*~ooeo 

ijWM1 
l"'A I •.. 
, 11111(111' I 
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i~:·' 
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T3 

SHEl8Y TOWNSHIP•JOH NO. ~670•08 PROJECT MANAGER WlLLIAM C. RO/;So.i 
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10 tEAR FLOOD= 
MIDDLE BRANCH OF THE CLINTON RIVER 
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• • NIIM 
I CCHV= .100 C:EHV= .300 • 1490 NH CARO USED 

,] SECNO -DEPTH CWSEL - - CRIWS WSELK - - EG --HV HL - -- - -Ola0SS -BA'-'K -EL.EV- - " - - - ------ -~--- - ...... -,,.. -- -- -
' .: Q QLDB QCH QilOB ALOBI IICH Ai-108 VOL n,r. LF.FTlfllGHT • TIMt. vvm VCH VHOr.1 XNL J(NCH XNt< iHN ELM!N SSTA 

•w~I SLOPE XLOBL XLCr-1 XLOBR ITRIAL :rnc ICON-T - CORM-I: TOPWIO ENDST 

,,I-I • •• 3470 ENCROACHMENT STATIONS= 470.0 Si76. O TYPE= 1 TAi-lOE'.T:: 101,.000 • 0' 

ii ELE"ICL= ~2i:!. 70 ELENCR• 100000.00 

•. 1 

-- -- - Y~i 
VALLEY SECTIOfll A '3l1i •• ,, 

3115-o.oo H,. 70 623.6,0 o.oo 623.60 623.71 • l 1 o.o,o o.oo n18-. 70 .• ,: 2670. :17 0 • 2lf>b. 135. 4')10. 74 .3 • tl6 • o,. o. 619.00 • o.oo .74 2 • ':11 1.57 .o,so .048 .045 o.oo,o 61~6 • 'l>O 30.91 ·ii:~ .000344 o. o. o. 0 0 l 0 • o,o S,~S.09 576.00 ., -· -CCHV= - - .300 CEHV= .500 ---- - ----

• 1490 NH CARO USED :• 
I 

3470 ENCROACH~ENT STATIONS= 531.8 600.0 TYPE= l TARGET= bi~• 20•) l!Q~ 
.I EL.ENCL= 623.00 ELENC~• 100000.00 

'·•· 31835.00 15.59 623.6>9 o.oo o.oo 623.75 .07 • 013 .01 618.70 I 

2670. ll 39 • 2531. o. - 31,4. 1H~4. o • ::i. 1. 100000.-00 

•• .01 .44 2.14 o.oo • 0150 • 045 .045 • 03':> 61~s.10 71.68 • • 000366 as. 85,. as • 2 0 l o. 010 '5;~ ii. 32 b00.00 
UM~I 
• -,1-- ,; . 

i,J '-, SPECIAL BRIDGE - ---- ----- - -·- -- -

' •. , ::il3 XK )(KOR CCIFQ ROLEN Bt'IC BWP BAREA ss EL.CHU ELCH1=) , . ,, 
o.oo 1.1:17 31.02 o.oo t'tB.2.0 o.oo 6'}6.30 o.oo 606.10 608.HI -w~rn • 1490 NH CARD USED • -PRESSURE AND WEIR FLOW - ,_ - - -· ---- _ I 

;_ •. , • ·••1- EGPRS EGLWC H3 QWEIR QPR BARE'A ELLC EL T'~D CLASS .,! 
624.11 6,~3. 75 Cl• 00 253. ,- 2399. 696. 621.20 623.30 30.00 • 

• • 
e- _'I 

3470 ENCROACHMENT STATIONS= 531.8 600.0 TYPE=: - l TARGET= 61:l. 20 0 ,~M~ 
EL.ENCL= 623.00 EL.ENC~= 100000.00 :• ' ' ,, 

9RIOGE SECTION B ~OMEO Pl-ANK--ROll.!D UP5i'fRE:AM FACE 319 ' ' 

:~i 31865.oo, l!i.88 623.98 o.oo o .. oo 624.031 .ob . ,~~ o.oo blA.70 • ": 
2670. • ~35. 243~; • o. 4:>2. 1341. -0. ~•• 1. 100000.00 --- ------ - ·-- -., • 0 2~ .s2 l. E12 o.oo • <150 • 045i .045 .034 606 0 10 70.24 

,,(_ 
' .000315i 30. 3CI. 30. 2 o, 3 o.oo 529.76 600.00 

> ---- - - -------

•:-- 1490 NH CARO USED 
}. 

' .J ·~ ---- ---• VALLEY SECTION C 320 . . ' ~ . . - ' . ' . ' ... ,, ..... 



" . ' . - . - - ~- .... ~· . ,, " • 2670. 23. 1120 • 1527. 60 • 615. 1445. 52. 13. 620.00 •· .24 • 39 l.82 l. 06 .090 .044 .045 .037 610.20 115.48 

-~•w • 000118 984. 1155 • 984. 2 0 1 o.oo 382.85 498.33 • • ;_ -- -CCH V ::.. • l!Hl -Cfii\l= - --~J.Oo - ·-- -- - - -· ·-- ... ---- - . - ·-- ---- --- -- . ~ ------- - --- .} •~:, 1490 \IH CARD USED I;. 
; 

VALLEY SECTION 0- 321 WM• f . - - - .. •-! 34140.00 13.47 624.37 o.oo o.oo 6<!4.45 .01 .20 .01 620.50 • 'I ' 
267(). 646. 1677. 347. 771-. 628. 303. l Dtl • 22. 619.60 ~• .39 .84 2.67 1.14 .oso .o49 .010 .036 610.90 178.86 •• ~ • 000.321 1020. 1120. 1090 • 2 0 1 0.110 319.;31 498.17 

~~- -•1 1490 lllH CARO USED -i ' SECNO DEPT!-l CWSEL CRililS wSELK EG· · ·-1-!V ttl OLOSS 8 .;Nt- €t;€V·-·· --

e: Q OLOB QCH QROB ALOB ACH AROB VOL Tl'A L£FT/41GhT • TIME VLOi-:l VCH VHOl:I XNl XNCH XNR WTN F.:LMIN SSTA 
' SLOPE XLOBL XLCH XLOBI{ IT~IAL IDC ICONT COHAH TOP!"IO ENOST ·- .»Ma -··· • . I •. , VALLEY ',ECT •ON E 3Zt? ... 

MMM 35670.00 11.41 625.0l o.oo o.oo 625.1:l .12 .67 .01 618.10 

•· 2540. 455. 1540. 545. 360. 445. 511. 150. 33. b22.90 •• .55 1.27 3.46 1.01 .070 .048 .010 .036 613.60 82.33 
• 000699 1400. 1530. 1400 • 2 0 l -0.00 372.07 454.41 

• • 1490 NH CARO VSEO ;- WWN . ,- VALLEY SECTION r 323 • 
• 36750.00 9.98 6<'5.68 o.oo o.oo 6?5.74 0 06 .00 .01 62~.70 ·• 2540. 151 o. 9ol. 69. 1077. 361). 112. 1 !!4 • 42. 0,i?l.H, 
UUi , 71 1.40 2.67 .62 • 052 .046 .01:10 .oJ6 ~ll',.70 77.b.3 

ei ,000460 1080. 1080. 980. 2 D 1 o,oo 424.71 502.34 • 
•· CCHII= .300 CEHV:: • 100 • 1490 NH CAHO USED 

1111 • 3470 ENCROACHMENT STI\TIONS=< 320.0 578.0 TYPE= 1 TA'-<r.ET= 2,0.000 • 370BO.OO 'l,68 625.BB o.oo o.oo 626.15 .26 .27 .14 ;,22.'->f! 
2541}, 945. 1460. 135. 441. 2Fl4• 11,'l, 1"13. 45, ~22.3~ 

.73 2,14 5,13 l.23 .060 .046 ,075 ,036 616,20 320.00 -· •• • • 001777 330 • 330. 330. l 0 l o.oo l4':1.57 S6<l 0 :,7 
MW~· 

' •• 1490 "lH CARD U<;ED •• 
ENCl-101\C,-iM<:NT STATIONS= 370.0 595.0 TYPE: 1 TAtHiET= -370.000 " •. ,' 3470 :• 37180.00 <j, 71 t,26.06 o.oo o.oo 6<'.6. 39 .34 .20 ,05 o22,n5 ,, 

2540. 815. 1582. 144. 289. 2!15. 112,- 195. 45, 622.45 'WW• • .74 2.82 5,54 1.28 .oso .047 .oao .036 616.35 370.00 • • 002111 100 • 100. 100. 2 0 1 o.oo 200.02 !:i70.D2 

• 1490 NH CAHD USED • l~Mi', 
ENCROACHMENT STATIONS= 494.o 590.0 TYPE= l TARGET= 96.000 - 3470 • _, - - - a •• • • 
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' • J 

37280,00 
2540, 

.74 
,002998 

r,, -.,I 
•w~ 
• ·1 ,,I, 

i•L 

1490 NH CARD 
.3:J:349,00 

2540, 
.75 

.00140'5 

, ... -.... ,, - ......... 

9,66 
682, 
4,58 
ao. 

USED 
9.37 

o. 
o. 00 

iiCI, 

626.16 
1747. 
8.15 
100. 

-626.77 
2540. 

5,30 
(>9, 

o,oo 
111. 
2.10 
100. 

o.oo 
o. 

o,oo 
59, 

0,00 
149. 
,040 

?. 

0,00 
o. 

,040 
? 

626.96 
214, 
,03S 

0 

627.21 
480, 
.o4o 

- 0 

e/'i NORl<l~L BRIDGE,>.JRD=l 7 MIN EL TRD: 628.20 MAX ELLC= 628.70 :., 
Ulij 
•I'. 

' 

•• I 

37350,00 
2540. 

,75 
.001404 

9, '37 - -b2&-.:f1 ---- o. 00 
o. ?.540. o. 

0,00 5.29 o.oo 
1. 1. l, 

o.oo 
o. 

,040 
0 

~27.,Zl 
4-80. 
• 040 

0 

NORMAL BRIOGE,NR0:17 MI~ ELT"D= h28,20 MIi~ ELLC• h28.7U 

,80 
51. 

.060 
l 

.44 
o. 

,060 
l 

,44 
o. 

• 060 
l 

•·., BRIDGE SECTION H HAYES HOAD UPSTREAM FACE ., 
~WU • I ., .. 
. ' 

• 
• ,~l 

·- I,· ~••Ir 
~~ 

-•:,' .,. 
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•,t:-
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37390.00 
2540. 

,75 
.01)1373 

'l,44 
o. 

o.oo 
40, 

1490- N~ CARD -IJSEO 
SECNO DEPTH 
Q QL08 
TI~E VLOe! 
SLOPE XLOBL 

37391.00 
2'540, 

.75 
.002144 

149U NH CA,W 
37506.00 

2540, 
.76 

.003090 

9,44 
o. 

o.oo 
1, 

USED 
9.83 

1155. 
2.21 
115. .I' n 1490 NH CA~D USED 

626,84 
~540, 
5.26 
40. 

CWSEL 
QCH 
VCH 
XLCH 

626.84 
2540. 
5,26 

l, 

627,33 
1242, 
s.62 
115. 

o.oo 
o. 

0,00 
4-0. 

CRIWS 
QROB 
VAOd 
XLOBR 

o.oo 
o. 

-0-.~ 
1. 

o.oo 
143. 
1,27 
115. 

u~,-e i:'.I VALLEY SECTION I 
~I 

' · --38-530-, 0-0 

.' 2540. .87 
,001279 

•··· ' -

11,08 
1308. 

1.76 
1024. 

629.48-
991, 
:1,90 

1024. 

,, . 

o.oo 
241, 
1.10 

l 024. 

o.oo 
o. 

.040 
0 

WSELK 
ALM! 
XNL 
!TRIAL 

o.oo 
o. 

, 040 
0 

o,oo 
522. 
,080 

2 

0.0-0 
742. 
,079 

2 

627.27 
483, 
.040 

0 

Et; 
I\CH 
XNCH 
IDC 

627.27 
4A~ • 
• oso 

0 

627,61 
221. 
• 058 

0 

62().5()-
254, 
,059 

0 

.43 
o. 

,060 
1 

H •.' 
AHOB 
XNH 
ICONT 

.43 
o. 

.060 
l 

,28 
113. 
,090 

l 

, 12 
21a. 
,090 

l 

• 24 • 32 
196. 46, 
.0.36 616,50 
0,00 96,00 

,14 .11 
197, 46, 
.031:, 617.40 
o.oo 59.44 

.oo 
197 • 
, 0 36 
o.oo 

,06 
191:1. 
• 0 36 
0,00 

• OU 
46. 

617.4-0 
59,44 

3?.5 

.oo 
46. 

617.40 
5<t,44 

t:>22.20 
623.60 

494.00 
!:i90,00 

t,32,40 
633.10 

Slrl.40 
577.~4 

b32.40 
6 33 • I 0 

511:1.40 
577.84 

ti3<:'.40 
b33. ltl 

!:ill:!.40 
577.84 

HL 
VOL 
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TOPI/ID 

':3/,'>IK ELEV 
L C:FT /'-l l(1H T 

SSTA 
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.oo 
19lh 
, 0 36 
0,00 

,2q 
1 \19 • 
,036 
o.oo 

· l,94 
224. 
,OJ6 

.. -0. 00 

.oo 
46. 

617.40 
59,44 

,05 
46. 

617.SO 
281.04-

326 

.os 
53. 

618,40 
304.44-
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633.lU 

51-8,41} 
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v... ·-."" • 1490 NH CARD USED 

~M VALLEY SECTION J 
1,1, 

1.i 
39520.00 

).. · -· --- · 2540 • 
.96 

.001188 

10.47 
. 219-. 

• as 
1050 • 

630.67 
1526. 
4,J2 
990. 

e:, 
,, : I,, " I 

' ' 

?•: . ' -~ ••i 
·• " 
.I: 

1490 NH CARD USED 

3265 DIVIDED FLOW 

VALLEY SECTt0N K 

40660.00 
24'10. 

1.07 
.001385 

10 .41 
395. 
l.18 

l-180. 

- --632 .. 11- - .. -
1145. 
4.89 

1140. 

' ---1490 Ntt CARD USEO .,., 
MUij, · .: 

,, 
' .', 
" 
I 

•':i 
•· uu~ • 

-- . ."', 
' 

e'I 
I 

• M~U . 
•• 

' e/.J1 

,1 
,' 

VALLEY SECTION L 

42160.00 
2490. 

1.20 
.00119't 

9.03 
500. 
l.56 

1400. 

1490 NH CARO USED 

634.03 
1479. 
4.11 

1500. 

3470 ENCROACHMENT STATIONS= 

VALLEY SECTION M 

43220.00 
2490. 

l .28 
.002307 

a.1a 
284. 
1.66 

1070. 

CCHV= .400 CEHV= 
l49U ~H CAnD USED 

635.68 
1499. 
5.19 

1060. 

• i;o o 

3470 ENCROACHMENT STATIONS= 

VALLEY SECT]0N N 

43980.00 
2490. 

1.31 
.002688 

9.78 
. 332. 
3.20 
720, 

637.48 
1987. 
1.21 
7b0, 

o.oo 
795.-
1. o 1 
990. 

-o.oo 
GISO. 
l • 72 

1080, 

o.oo 
510. 
l .43 

1500. 

• 0-

o.oo 
7•J6. 
l,78 

1060. 

J.;o.o 

o.oo 
110. 
2.02 
780. 

• :> 

. l"•t · ·I• I .i 

SECN0 
Q 

TIME 
SLOPE 

DEPTH 
QLOB 
VLOR 
XLOBL 

Cl'1SEL 
QCH 
VCH 
XLCH 

CRIWS 
QROB 
VR0/3 
XL0BR 

~UU-- -., 
44092.00 9,52 637.72 o.oo 

o.oo 
-·· 258. · 

.100 
3 

o.oo 
335 • 
• 080 

2 

o.oo 
321 • 
• oss 

l 

1000.-0 

o.oo 
171 • 
• oso 

2 

630.85 
354 • 
• 048 

0 

632.30 
234 • 
• 046 

0 

634.cO 
360 • 
• 045 

0 

TYPF.= 

635.95 
289 • 
• 0"+€> 

0 

46!:i.O TYPE= 

.18 
1as. --·- -
.100 

l 

---- • l-9 
ss1 • 
• 011 

I 

.17 
3!:>7 • 
• 060 

l 

l. 24 
254 • 
• 036 
o.oo 

l • 44 
2B6 • 
• 036 
o.oo 

l. 90 
323 • 
• 035 
o.oo 

l T-Ofl6FTi:: 

.27 
397. 
• 060 

1 

l. 71 
346 • 
• 035-
o.oo 

l TARl,ET• 

o.oo 638.15 
lll-4.-·- - - 27-6.----

.67 
84. 

.oss 
1 

l. 89 
357 • 
• 035 
o.oo 

.050 .043 
2 0 

WSELK 
AL0B 
XNL 
ITRIAL 

o.oo 

EG 
ACH 
XNCI-I 
IDC 

638.43 

HV 
AROB 
XNNI 
IC0NT 

.71 

HL 
VOL 
WTN 
CORAH 

.24 

327 

.02 629.50 
-··-<>2. -·· 628-.80-

620.20 178.33 
<4,49.59 621.92 

32-" 

• oo 
73 • 

621.70 
401!.94 

3;,~ 

.oo 
87. 

625-.<H} 
397.35 

999.999 

331 

.03 
97. 

626.90 
422.02 

1,5.000 

331 

.32 
101. 

627.70 
lld.35 

6;,c;. 90 
626. l :1 
59.19 

469.44 

t:,33.?0 
633.70 

532.22 
9?9.57 

634.50 
b"34.9il 

152-0.62 
942.o4 

632.60 
t.34.-00 

330.00 
44R.35 

OL0SS 
TW/\ 
E"LMIN 
TOPwIO 

8,-\1\:K ELEV 
l.EFT /R lGtH 

SSTA 
ENDST 

, 03 ~-44 'ln 

• • 
• ,;w~t 
, . 
• 
•• 
•• •u • 
• 
• :• 

, W~h· 
:e 

• 
• 
• MM~ • 
• 
• 
:,e 
: ~U& • 
.:•: 



• • 
1,32 

.001813 

• o.oo 
102. 

_!:. - NORMAl BRI OGE oNRD= 4 ., 
14JJ"1· 

, •. 44093.00 
2490 • . 

1.32 
.001811 

o. 
o.oo 

1, 

- , .. ,., 
6.75 
112. 

t,!I.N EL,TRD= 

637,72 
2490. 
6.75 

1. 

To 

o.oo 
122. 

o.oo 
o. 

o.oo 
1 • 

• .oso 
2 

o.oo 
o. 

.050 
0 

- - . 
.032 

0 

638.43 
369. 
,032 

0 

~ORMAL BRIDGE•NRD= 4 "'IN ELTRD= 644.30 MAX ELLC= 63q.30 

-. 
·• 060 

1 

.71 
o. 

,060 
l 

... _,..,. 

.035 
o.oo 

,i. .... .i .. 

628.20 
49.37 

,00 .oo 
3=>/h 1 0 1. 
,035 62A.20 
o.oo 49.3-'s 

- ~R~- S-f.CTI-ON-0. -SCHOENHERR ROAD UPSTREA1>1- FACE 33i' 

,. 

> 

••• ' 
' . " ,, 

• 
• 1:: 

" 

44127.00 
2490. 

1.32 
.001762 

1490 NH CA><D 
-44128.DO 

2490. 
1.32 

.001643 

9.60 
o. 

o.oo 
34. 

USED 
9ot>O 

o. 
o.oo 

1. 

1490 NH CAAO USED 

637.f<O 
?490. 

6.68 
34. 

637.80 
2490. 

6.61'1 
1. 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 
44250.00 10.46 638.68 

2490. 1066. 1269. 
1.33 1.95 4.25 

.000861 122. 122. 

1490 NH CARD USEn 

VALLEY SECTION P 

45230.00 
24-iO. 

1 .41 
.001074 

11.21 
595. 
1.19 
960. 

639.61 
1460. 
4.57 
980. 

1------,. . " 
UWU' 

CCHV= .100 CEHV= .300 
1490 NH CARD USED 

,, . ,• 
I 4(>590.00-

- .,'" 2490. 
•r" 1.so d .....•. 00.134\1 ., 

VALLEY SECTION Q 

10.os 
o. 

o.oo 
1350. 

641.15 
2117. 

4.94 
l 3b-O • . 

o.oo 
o. 

o.oo 
34. 

o.oo 
o. 

o.oo 
l, 

200.0 
o.oo 
155. 
1.29 
122. 

o.oo 
435. 
1.34 
990. 

o.oo 
373. 
1.23 

1370. 

o.oo 
o. 

.oso 
1 

o.oo 
o. 

.050 
1 

,oo.o 
o.oo 
548. 
.oso 

3 

o.oo 
499. 
.100 

2 

o.oo 
o. 

.100 
2 

63-'1.S0 
373, 
.032 

0 

h3b,SO 
373. 
.035 

0 

TYPI:= 
631:1.135 

299 • 
.043 

0 

i,39.tll 
320. 
.044 

0 

641.48 
428. 
.043 

0 

.69 
o. 

.060 
1 

.69 
o. 

.060 
1 

.06 
359. 
.035 
o.oo 

.oo 
359. 
.035 
o.oo 

1 T~i'1Gt.T= 
.17 .14 

121.1. 361. 
.ass .o3s 

1 o.oo 

.~o 
32!:i. 
.{)68 

1 

·,33 
304. 
.oso 

l 

.93 
3!!4. 
.035 
o.oo 

1 • 63 
413. 
.035 
o.oo 

.01 
10?. 

628. 20 
49.41 

.oo 
10 2 • 

62A.20 
49.41 

-200.000 
.21 

102. 
628.22 
257.74 

333 

.02 
108. 

62&.40 
318.46 

334 

.04 
116. 

631.10 
1-88. OB 

• t •• , ·-· 

' •• ....-v 

400,14 
449,51 

644, :,\0 
{>44-,,• -0 

400.14 
449.51 

644.30 
644,1:10 

400.13 
449.54 

b44. iO 
'.'>44.BO 

400,13 
449.54 

t,JJ.12 
634.52 

200.00 
4'>7,74 

b37 0 20 
1,31.00 
47.~9 

:366.45 

{>44,RO· 
t,40,20 

191.37 
379,45-

T 
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'· 
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.. . . ' ·- ... '' ' .. • 3265 DIVIDED FLOW • ~ijM 
I :fj. SECNO DEPTH C~!SEL CRIWS WSELK EG HV HL OLOSS BANI< ELEV • Q QLOB QCH QROB ALOB ACh AROl:l VOL TWA LEFT/RlGHT 

;'--- ·~· -· -T-I-ME --VLOO · -VCH VROB XNL - XNCI+- XNR ltl-T-N ,;L'l-lN - SST-A-···· . - ' ... - - - - ·- -- --- - - -- - ---- ------------- - - . ,. -""' . SLOP£ XLOBL XLCh XLOBR IT''l111L IOC !CONT CORAl'l TOPIH!) ENOST ti)12 
I ' ,, 

iiM~ I, 
!•1• 3470 ENCROACHMl::NT STATIO!IIS= 1.0 400.0 TYPF.= 1 TARGET= 399.000 • I I' _, I 

" ' 

~-:I VALLEY SECTION R 3~.:; • • uw~,i 47640.00 11 • 31 643.01 o.oo o.oo 643.56 .55 2.02 ·• 07 t,39.40 -- -- - - ---

·••,I 2490. 122. 1899. 469. 104. 281. 335. 431. 122. 643.50 ·• - ,, L_ 1.55 1.11 6.75 1.40 .100 .048 .100 .0.35 631.70 76.90 
-- .00?960 10-40. 1050. 1040. 3 0- l·--- ---th 00··-· 26?.;,-6-6··· 343.53 .:: ·• I I 

I 1490 NH CARL) USED :· . " 3265 DIVIDED FLOW 
'" - - -- - - . --.: 3470 ENCROACHMENT !>TAT IONS= 1.0 '+so.o T'rPI:= l T11RGET= 44q.oou • uur. 

VALLEY SECTION 336 •• ,1 s • I 

1'ii 49000.00 11.73 646.03 o.oo o.oo 646.25 .22 2.66 .03 643 0 bO ... - - --
' .,., 2490. 572. 1852. 66 • 466. 430. 87. 457. 130. 646.10 ·• 1.66 1 .23 4.30 .76 .100 .054 .100 .034 634.30 32.91-1 ,. 

• 001390 1330 • 1360. 1390. 2 0 l O.ilO 251.75 c85.61:l· ~M~ ,,. .... ' 
,,.. 

w1-1 • 1) 
1490 NH CARO USED 

•• 3265 DIVIDED FLOW 
,. 

UfiU'. -.;, 
3470 ENCROACHMENT STATIONS= 1.0 450.0 TYPE= l T P.RGET= 44':>.000 • 49425. 00 11.16 646.66 o.oo o.oo 646.96 .29 .61¼ .02 t,44.Hfl 

•• 2490 • 488. 19!:>6. 46. 184. 4ul. 59. 46b. 132. 647,30 • - 1 • 69 1,27 4.87 .78 .100 • 054 .100 .034 635.50 31';.16 
• 001882 410. 425. 415 • 2 0 l o.oo 23A.03 282.93 MW• • • l4YO 1';H CAk{) U'-ED 

• -- 3470 ENCROACHMENT STATIONS= 1.0 1400.0 TYPE= l TAflGET= l i99. 000 -~U~. 
ASSUMED NON-EFFECTIVE,ELLEA= 647.60 ELREA= 645.20 ... OVE11BANK AREA ·• ' 'I - -- - - - - - ---- ----- ----- ,. 

~t 
VnLLEY '-ECTTON r 337 ::. • ,;i 

,, 
49850.00 1-0 • 78 6-47.48 o.oo o.oo Et47.90 .42 .91 .04 t,47.60 -- -- ·-- ·-•~11 r -

c'\ 1910. o. 1746. 164. o. 322. 133. 473. 134. 645.20 ,. -~ 1,71 0. 00 5.43 1.23 .100 .052 .100 .034 636.70 968.?0 ,. ~I 
L - • 00255i 4 3--0 • 425. 415. 2 0 .. -l o.oo 108.33 lOH,.53 I " •~i ··•· I UNa:' . CCH II= .400 CEHII= .700 ------ ---- - - - - - - -- -- - --

• 1490 NH CARO USED 
,J I -



• • ' ,-

... - ',... 

50114.00 
1910. 

1. 73 
• 00 0898 

- ' , ....... 

10.62 
o. 

o.oo 
314. 

648.02 
1910. 
4.42 
264. 

... .. J. .. - .... H -•' 

o.oo o.oo 
0 • 0 • 

o.oo .100 
204. 2 

.. - .. 

648.32 
'+32 • 
.040 

0 

,,.. ... f"• - I 

, 3 0 
o. 

.100 
l ., 

•Mk NORMAL BRIDGE • NRD= 6 MIN ELTRO= 651.40 MAX ELLC= 648.SO 

•
I' 

I ' ,, 
I 

I,' 
OVERBANK AREA A5SUMEO NON•EFFECTIVE,ELLEA= 

~•1.1 
., ,,: 
1~ ~- ~ 

·•k 
Uij' C e:, 

I , 
I' . 

'·· 
• 

I 
l;c 

50115.00 
l 91 o. 
1.73 

.000897 

SECNO 
Q 

TIME 
SLOPE 

10.62 
o. 

o.oo 
l • 

DEPTH 
QLOA 
VLOB 
XLOBL 

64A.02 
11-110. 
4.42 

l • 

CWSEL 
QCH 
VCH 
XLCH 

o.oo 
o. 

o.oo 
1. 

C'llWS 
QROB 
VROB 
XLOBR 

o.oo 
o. 

.100 
0 

WSELK 
ALOB 
XNI.. 
ITRJAL 

651.40 EL~EA= 

648.32' .30 
432. lh 
.040 .100 

EC, 
-- -·-ACH 

XNCH 
IDC 

0 l 

H\/ 
AHOB 
l\.NR 
!CONT 

NORMAL BRIDGE,NRD= 6 MIN ELlRD= 6!1.40 MA~ ELLC= 648.50 •. : 
OVERBANK AREA ASSUMEO NON•EFFECTIVE • ELLEA= 

e/. 
~~u 
e:; 

1-, . .:' ,. 
' 'I .I 
. ,, 

I ..,I-,, 

--•··· -·~ .•. , .,. 
' •. , •. , 

UWM' --

BRIDGE SECTI-ON U 

50149.00 
1910. 

1.73 
.oooaea 

10.65 
-o. 

o.oo 
34. 

1490 Nh CAHO USED 

648.05 
1910. 
4.41 

34. 

JEirJELL ROAO 

o.oo o.oo 
0. -o. 

o.oo .100 
34. 0 

OVERBANK AREA ASSUMED NON-EFFECTTVE,ELLEA= 

50150.00 
1910. 

1.73 
.000001 

1490 Nh-CARD 
50190.00 

1910. 
1.73 

.001956 

10.65 
o. 

o.oo 
1. 

U5ED 
10.10 
221. 
2 .-35 

40. 

648.05 
1910. 
4.41 

l • 

648.10 
1206. 
s.43 
40. 

o.oo 
o. 

o.oo 
1. 

o.oo 
483. 
2. 32 

40. 

o.o-o 
o. 

• l 00 
-0 

o.oo 
94. 

.070 
1 

_, 

•~·. 1490 
NH CARD USED 

VALLEY SECTION V 

•·.:. 
' 

j_ --•· . 

50860.00 
- . .1910 • 

1.19 
' ,000984 

11.90 
238. 
1 .84 
670 • 

649.20 
l O 11. 
4.10 

" ' '· 6 7'0' • · · " 

o.oo 
-661. 
2. 10 
64i?. · 

o.oo 
129. 
• 070 

2 

651.40 E:U•EA::; 

UPSTREAM FACE 

648.35 
433. 
• 040 

0 

.30 
o. 

.100 
l 

651. 40 EL"'E A=' 

Mi'l,35 .30 
434 • 0 • 
.040 .100 

0 1 

648.42 
222 • 
• -047 · 

0 

E,4~.37 
247 • 
• 048 

0 

• 32 
208 • 
.oso 

l 

.17 
315 • 
• oso 

l 

,. "1' ... -

.37 
4 ·rs • 
• 034 
o.oo 

i'>-Sl,71• 

.oo 
- 475, 

,034 
o.oo 

HL 
VOL 
IIITN 
CORAK 

65l.7i>-

.03 
476. 
,034 
o,oo 

651.71) 

.oo 
47b • 
• 034 
o.oo 

.os 
47b. 
,034 
o.oo 

.a9 
485, 
.034 
o.oo 

.os 
134, 

637.40 
49.50 

• oo 
134 • 

637.40 
49,50 

OLOSS 
TWA 
ELMIN 
TOPIHD 

33il· 

.oo 
134, 

637.40 
49,50 

.oo 
134, 

637.40 
4<1.50 

• 01 
134 • 

637,4-0 
151.32 

339 

.06 
13-7-. 

637.30 
167.23 

651.40 
651,70 

1200.00 
124'1.50 

651,40 
651.Tr• 

1200.00 
12 .. \1.50 

BA"li< ELEV 
LEFT/FII6ttT 

SSTA 
ENDST 

6:51.40 
~!il.7('> 

1200.00 
lc:?49.50 

t>";l.40 
651,70 

1.eoo.00 
l i:'4-<I: • 50 

643,70 
647.90 

3•=H•·• 06 
!:JO 7 .3ll 

643.1'>0 
64·7 .80 

J28.67 
495.90 

• YH • .... 1• 

'. . 
• I 

• : UIO • 
:·• 
-•• 
;:e 
•;,WWII 

.~ 

~· " , 
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• CCHV~ .100 CEHV= .300 
•ww 1490 NH CARD USED • VALLEY SECTION W 

' r----- -
• , ; s1~5o.oo 

· lflOO. 
9.42 
235, 
1.63 
960. 

650.72 
1220. 
4,64 

1090. 

o.oo 
345, 
1.38 

11 ~•I :::5 ' 

.uw . 
• i 

, I 

.1 
,, 
' 

••• 
I' 

•·uw~ • I . ,; 
' ,-, 

•1. 
I 

•· ~Wit • 

1,07 
,002633 1000. 

CCHV= • 400 CEHV= • 800 
1490 NH CARD USED 

3470 ENCROACHMENT STATIONS= 

-VALL£Y ~ECTfON X 

318,2 

53150,00 
1800, 

1 .95 
,002620 

:L0.03 
228. 
1,82 

1200, 

1490 NH CARD USED 

3265 DIVIDED FLO~ 

SECNO 
Q 
TIME 
SLOPE 

53204,00 
1800. 

1,95 
,009391 

DEPTH 
OL'.lB 
VI.OB 
Xl.OBL 

ll0,94 
o, 

o.oo 
54. 

3265 DIVIDEO FLOW 

653,83 
13B2. 
5,23 

1200. 

CWSEL 
QCn 
VCH 
XLCn 

654,14 
lBOU, 
4,34 
54. 

0,00 
190, 
l, 9A 

1150, 

CRIIIIS 
QROB 
VkOt:! 
XLOBR 

0,00 
o. 

o.oo 
54, 

0,00 
144, 
..010 

1 

405,1 

0,00 
125, 
.120 

? 

WSELK 
ALOB 
XNL 
!TRIAL 

0. -0-0 
o. 

.120 
i2 

650,96 ,24 1.57 
501, 
.034 
o.oo 

263, 250 • 
• 053 ,080 

0 1 

TYPF.= 

f.d4,l7 
264, 
,056 

0 

£,; 
ACH 
XNCH 
IDC 

~54',43 
415 • 
• 102 

0 

l TARGET= 

,34 3.13 
96. 517, 

.090 .034 
1 o.oo 

- HV 
AR'OB 
XNI\./ 
ICONT 

, 29 
o. 

,oqo 
l 

HL 
VOL 
wTN 
COtlA-H 

, 24 
517 • 
• Q .:14 
o.oo 

-• 
• 
•WUJ', 

NORMAL BRIDGE•NRD= 6 ~I~ ELTRD= 6b3,7U M~~ ELLC= 65Q.60 

,. ::1 

•f: -~I 
•I~ 
WUif .. • 

53205.00 
1800. 
1,95 

.001146 

llO,q4 654,14 
o. 11,00. 

o.oo 4.33 
1. 1. 

3265 DIVIDED FLOW 

NORMAL BRIDGE.NRD= 6 MIN ELTfiD= 

53255,00 
1000. 
1,95 

i!RIDGE SECTION Y 

l.1,01 -654,21 
o. 1800, 

o,oo 4,29 

o.oo 
o. 

o.oo 
1, 

0,0-0 
0, 

,11'0 
0 

654.43 
'>15, 
.030 

0 

663,70 MAX ELLC= 659,60 

. ,..., 
n. 

.090 
l 

NORTH SOUND M-53 UPSTfiEAM FACE 

0,00 
o. 

0,00 

0,00 
o. 

,120 

654,49 
419, 
.030 

,29 
o. 

,090 

,00 
51 7. 
,034 
o.oo 

• 06 
511B, 
,034 

340 

• 02 
142 • 

641 • 3-0 
277.78 

101.000 

:½41 

• oa 
147 • 

643.00 
86.86 

649.90 
649,40 

192.1:+9 
470.67 

64~.!:JO 
6'51. 411 

3111.~0 
405.06 

H~, I'{ £LEV 
t.EFT/<lIGHT 

5S T 11 

F.:1-,DST 

OLOSS 
H1A 
ELMIN 
TOPltit} 

• 02 
147 • 

643.20 
b2,04 

• oo 
147 • 

n43, ?O 
62.06 

34? 

,oo 
147. 

643,20 

664.00 
e,t,·~.70 

'>3Y,95 
:>07,15 

t,f,1;. 00 
663.70 

439,94 
:,G-7, 16 

064,00 
663,70 

439,84 
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• 
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3265 DIVIDED FLOW 
~w• 

I-~ • J. ___ ..53256 • ()0 _ 11.01 ., 654.21 - o.oo () • 00 -654,4,9 .2<i - -• 0 0-- .6'0 664,.-00 - ... ---- ------- -- - - -- --· 

It< !1'100. o. lfl00 0 o. o. 419. o. 518. 147. 661. 70 • l, 95 o.oo 4.29 o.oo .. 120 .030 ,090 .034 i',43. 20 439,83 

~Mr .OOllll?. l. 1. ... 1 •. 0 0 l 0,00 62.29--- !,-01'.29 
·1 • ! ,tlJ: 

I -- - • 

"' I, 
3265 DIVIDED FLOW 

Ii •• ' •• IO •.. i 
53294.00 11.06 654.26 0,00 o.oo 65'1-.54 • i?B • 04 · .oo 66'1,, 00 ··-~ •. " 1800. o. lf\DO. o. o. 422. o. 516. 14 7. 663.70 • 1.96 o.oo 4,27 o.oo ., 1 ?O .030 .090 .034 l',43 0 2'/) 43~,. 76 

,OOlUlO 36. 38. 3!!, 0 0 l o.oo 6~.45 51,i', 37 

•• • w~w 
••• 3265 DivIDEO FLni ,. 

: ' -- -- - - -- - --· - - --- -- ------ . - - ----- ----- ---- ------ ------------ ---- .. J t . - - -- - - - -- - - - -- --- . ------ . . -

••• NORMAL R~IOGE,NRD• 6 MTN ELTHD• 663.70 M-M ELLC= 659.61} •• 53295,00 11.06 654.26 o.oo o,oo 654,54 .t8 , 00 .oo o6a•. oo Mil• 

••• 180(). o. lAOO. o. o. 422. o. 518. 147. 663.70 • 1,96 0,00 4.27 o.oo ,, 120 , 030 .090 .034 643.cO 439,76 
.001100 1. 1. 1. -0 0 1 0,00 &c.46 !,07',38 ---- - - ---

·~:: • UUij 
3265 DIVIDED FLOW •••• ·• SECNO DEPTH C'.i5£l <CRIW5 WSE,L" -€5 HV . '1L f~0-55 B,.,,>« tLE I/ •. '., Q ill.()13 QCH tJHOB ALD8 ACH ,IIROB VOL lr•N ,~ LEFT/1J•IGHT 

-~ TI Ml: VLOI~ VCH 1VH0ti XNL. XNCH XNR wTN FL "1 IN SISTt,, 
~LOPE XLOBL XLCr< XLOSR I TH l AL IDC I CONT CORAH ,roP••! IO E,~os T .u~• 

•• • I 

·-•~· ,: NORMAL. HRIDGE,NRD= 6 MIN ELTRD= 663,70 Ml~ ELLC= 654,60 ··• ••• ·••· RRIOGE SECTION Z SOUTH ROUND ~-53 UPSTREAM FACE 343 • 53345, 00 11.12 654,32 o.oo o.oo 654.60 • 2tl .os .oo f:164,.00 

••• lAOO. o. 1800, o. o. 426. o. 51~. 147. 663.70 • I l,\ib o.oo 4.23 0,00 "1 ?O .030 ,090 .034 643.20 43':11
, 65 

,001075 so. so. so. l 0 l o.oo 6c,68 ":'>07', 50 , ijM~ ., 
tJ.1•· • " 

·t 3265 DIVIDED FLOW ,,. 
_M,1,. 53346,00 11,12 654.32 o.oo Cl• 00 654,60 .28 • 00 • (H) 664.00 - - - - - -- - - 1·. 

tJ 1'' 
1800, o. 1800. o. o. 426. o. 519. 147. 663.70 

1·,~ 1,96 0,00 4.23 o.oo ,.1 ?O .030 .090 ,034 643,20 439,. 65 I" 
.001074 l. 1. . l. 0 0 1 o.oo 62.6~ 507.5-0 -----•. : ·1 

··• ., 
~w~ 

•• 



• ., 
•~w SUMMARY PRINTOUT FOR MULTIPLE PROFILES • • r- -t>U ODLE .ARAN-CH -OF THE CL I - - --- • - --- - 4 ·- - - - - - _, --- --- -- - - - --- - ---- -•-·-- - --• - ' - ' -- - -- . - - - - - - -

""'' ·• ·l1-
1 

SECTION CHANNEL .,IIN EL OF M,~~ EL OF MIN EL DISCHARGE CWSEL HV HL OLOSS OCH Dl::PTl-1 TOPWIO 
.. - NUMBER LENGTH R:OADlo/AY U)w CHORD GROUND !CFS) ~p~ 

,, ;f.,: 31750,00 0,00 o.oo o.oo 606.90 1590.00 619.~,o ,17 o,oo o.oo 1578.95 12,50 93.33 • 31750,,00 o. o,o a.oo o.oo 6-06, 90 2340,00 622. i,o • l4 0 .-0 0 o.oo - 2ll6.62 lti.70 Ht-6• ~ - " --- -- --0.; 31750,,00 0,00 o.oo o.oo 606,'l() 2670.00 623.60 • 1 l o.oo o.oo 2164.92 lb.70 S'<,5.09 • I~ f 31750,.00 0,00 o.oo o,oo 606,9() 3680,00 626.?0 .04 o.oo 0,00 1945.96 19,30 5!,6.91 
•uw - - - - --- -. "' 31835,,00 AS,00 o.oo o.oo 60~.10 1590,00 619,Sc • 11 .05 .02 1590.00 11,4?, 65.80 ·• 3ltl3!:i,,OO 85,00 o.oo o.oo 60~.10 2340,00 622.64 .13 ,04 .oo 2340,00 14,54 6tl.20 

I 31835,,00 95, 00 0,00 o.oo 6-0 8, 10 ?.670.00 623,6':l ,07 ,03 .01 2531.22 1 !:,.59 52•A,. 32 --

.;. 31835,.oo 85,00 o.oo o.oo 608,1() 3680,00 626.26 .o 1 .01 .01 2366.0ti 11:l.16 54-0, 75 ·:• 
31865,.00 30.00 623,30 621.20 608,1() 1590,00 6l'ol,S4 .11 ,01 .oo 1590.00 11,44 65.80 NIH 

' I' 31865,.oa 30.00 b23,30 621.20 60A.10 2340,UO 622.H4 .13 ,19 o.oo 2340,00 14.74 68.20 •. , • H 31865.,00 30,00 623.30 621.20 608,10 2670.00 623,98 .05 ,28 o.oo 2434.91 lb,88 5219. 76 
31865.,00 30.00 623.30 621.20 601'1,HI -3630 • 8 0 626, 3-B--- .01 .13 0 • OD Z320o66 10.20 · 5 1·"1 .-39 ,, 

. ' .,, 
_, 

33020 .. 00 1155, 0 0 o.oo o.oo 610.20 1590,00 b2(),10 .13 ,57 .01 1251,56 ',1.90 294.i!9 -•· •.iw 33020 .. 00 1155,00 o.oo 0,00 610,20 2340,00 623,2!2 .(}4 .25 .03 1102.47 13,02 363.14 

••• 33020,.00 1155,00 o.oo o.oo 610.2CI 2t>70,00 624,2:0 .03 .20 .oo 1119.89 14.00 30,2. 85 • 33020,.00 1155,00 o.oo o.oo 610,2CI 3680,00 626,5,0 .03 • 12 .01 1234.41 16,30 403,67 

' •·· 34140,.00 1120.00 o.oo o.oo 610.9(1 1590,00 620, ~iO .17 .12 .01 1446.18 9.90 279.73 ·• 34140.,00 1120.00 0,00 o.oo 610,9(1 2340,00 0?3.,.,3 .09 ,?5 .01 1604.26 12.53 308.93 ., 
-34140,.00 1120,00 o.oo o.oo 610,9(1 2670,00 6.24. 3i7 .07 .20 .01 1676.85 13.47 -319-.31 .MW~ • ,,34140,. 00 1120 ,00 o.oo o.oo 610,9CI 3680.00 626,6,1 .06 .14 .01 1946.92 15.71 344.22 • 35670.,00 1530,00 0,00 o.oo 613 ,-f>Of 1340,-00 622.2!2 .23 1.47 .c-2 1223.39 13,f,2 - 11-t.,90 

•· 35670,.00 1530.00 o.oo o.oo 611,601 2150,00 624.'2'0 .lb .-n ,Or.' 1489,04 10.60 360.14 •• 3S67o .. oo 1530,00 o.oo o.oo 613.601 2540.00 e.25.01 .le .67 • 0 1 1540.30 11,41 372.07 
WNlt, .. 35670,.00 1510,00 o.oo o.oo 613,601 3570.00 &r.'7,06 .Ob .46 .oo 1647,61 13.46 3~6.-7~ 

e,! 36750.,00 1080,00 o.oo o.oo 615,70! 1340,00 623,57 .12 1.22 .01 869.32 1.81 346,12 • : I 
36750.,00 1080,00 o.oo 615,701 2150,00 6?5,04 ,07 .75 ,81 938.44 9.34 o.oo -40 fl ,-6-9---•~ 36750.,00 1080,00 0,00 o,oo 615. 701 2S40.00 625,6A • 0 o ,60 • o l 961.14 9.98 424, 71 • 36750.,00 1080,00 o.oo o.oo 615. 701 3570.00 627,45 .04 .35 .oo 1001.77 11.75 459,50 

37080,,00 330,00 o.oo 0 ,. 00 616,?01 1340.00 (,23.9A • 36 .49 ,17 1119.10 1.1P. 216.97 WM• •· • .37080.,00 330,00 o.oo 0,,00 616,20• 2150.00 625.29 .29 .32 .16 1371.0'> 9,09 239.39 
37080.,00 330,00 o.oo o,.oo 6lf.>,20• 2540,00 625,!H! ,?6 ,27 .14 1459,89 9,6P. 249.57 •- 3 7080 ., 00 330,00 o.oo o .. oo 616. 201 3570.00 627.56 ,19 .16 .10 160~.54 11,36 255,13 • MUij, 37180 .. 00 10-0.00 o.oo o .. oo 616,35i 1340,00 624.~3 ,38 .2!:> • 01 1147.04 7.88 168,64 .,,1 37180.,00 100.00 o.oo 0,. 0 0 616.35, 2150.00 625,4g .35 .22 .04 1465.27 9.14 190.36 • I " 
37160.,00 100,00 o.oo 0,, 00 616,351 2540.00 626.06 .34 .?O .os 1581,78 9,71 200.02 

I - 371SO,,OO 100.00 o. 00- 0,,00 616.35, 3570,00 627.67 .?1 .13 • {)6 1783.69 11.32 205.01 

r1 •• •"1 37280,00 100,00 o.oo 0,, 00 616,50 1340.00 624,41 .63 .26 ,18 114?.,55 7.91 90.57 
:-r-- 37280.,00 100,00 o.oo 0,,00 616,50 2150.00 625,62 .11 .25 .29 1572.64 9.12 96.-00 I!~~ • r 31280,, oo 100.00 o.oo 0,.00 616,50• 2540.00 626.16 • tlO .24 .32 1747.27 9.66 96.00 •• (', 37280,,00 100,00 0,00 0,.00 616,50 3570.00 627,70 .so ,18 .37 2124.25 11.20 96,00 
( 
1" • . '" 

u•i -• 



• • SECTION CHANNEL MIN EL Of MAX EL Of MIN EL DISCHARISE CWSEL HV HL OLOSS QCH DEPTH TOPW!D ~UM 

• NUMBER LENGTH ROADWAY LOW CHORD GRQUt,jD < CFS l • 37349.00 69.00 o.oo o.oo 617.40 1340.00 625.08 .19 .10 .13 1340.00 7.68 59.44 
~ ----.37349.00- -- 69.00 0-. 00 o.oo --617-.-4-0- 2150.00 -626.28-- • 3b- - • l<~-- ,·12 2150.00 - a.0A . -- 5-9 .-44·--·-., 37349.00 69.00 o.oo o.oo 617.40 2540.00 626.77 • 44 .14 • 11 2540.00 9.37 59.44 • MMWi-

37349.00 69.00 o.oo o.oo 617.40 3570.oo 6~8.05 .64 .15 .05 3570.00 10.65 59.44 
,,, 

•I'., 37350.00 l. 00 628.20 628.70 617.40 1340.00 625.08 .19 .oo .oo 1340.00 7.68 59.44 ,,~ 
37350.00 1.00 628.20 628.70 617.40 2150.00 626.29 .35 .oo .oo 2150,00 8.89 59.44 

I 

37350.00 1 .oo 628.20 {>2!1.70 617.40 2540.00 -62-6. 77 044 • 0-0 .oo 2540.00 9, 37 - ·59.44 

• ' 37350.00 1 • 00 628.20 628.70 617.40 3570.00 628.05 .64 .oo .oo 3570.00 10.65 59.44 ,,. 'c, , 
;a L J 

' 37390.00 40.00 628.20 628.70 617.40 1340.00 6-25.11 .19- .03 .oo 1340-.00 7.71 59.44 ~v., 
.!,.[ 37390.00 40.00 628.20 628.70 617.40 2150.00 626.34 .35 .as .oo 2150.00 d 0 94 59.44 :• 37390.00 40.00 628.20 628.70 617.40 2540.00 626.84 .43 .06 .oo 2540.00 9.44 59.44 ,, 

. -37390. 00 40"-0-0 -(,28.20 628.70 617.40 3570.0-0 62&-,-l-4 - -- · --.ft3 o-07 .oo 3570.00 10.74 59.44 ., 
37391.00 1.00 o.oo o.oo 617.40 1340.00 625.12 .19 .oo .oo 1340.00 1.12 59,44 •• 

MUlf 37391.00 1.00 o.oo o.oo 617.40 2150.00 626.34 .35 ·-.-{)0 .-oo 2150.00 c1.94 59.44 .,,I 37391.00 1.00 o.oo o.oo 617.40 ?540.00 626.84 .43 .oo .oo 2540.00 \1044 59.44 • 37391.00 1.00 o.oo o.oo 1;17.40 3570.00 628.14 • 63 .oo .oo 3570.00 10.74 59.44 
---- -------- - - . -- - - -. '., 37506.00 115.00 o.oo o.oo 617,50 1340,00 625.29 • so .26 .22 1052.29 7,79 193.16 , . 

37506.00 115.00 o.oo o.oo 617.50 2150.00 626.64 .36 .30 .oo 1226,40 -J.14 2,;1.11 " 

' ' 37506.00 115.00 o.oo o. 00 617,50 2540.00 627.33 .2d .2~ .os 1241.82 9.83 21:ll.04 NW) 
I' I .,I 

37506.00 115.00 o.oo o.oo 617.50 3570.00 628.98 • l 'ii • 26 .13 1307.06 11.48 312.29 ,.. 
,_ 

627.94 9.5-4 275.23 -3.SSJO.OO 1024.00 o.oo o.oo 618.40 1340,00 .10 -2.13 .12 699.23 ••• 38530.00 1024.00 o.oo o.oo 618.40 2150.00 629.04 .11 2. 08 .07 903.69 10.64 296.09 :• t ,.JI 38530.00 1024.00 o.oo o.oo 618.40 2540.00 629,48 • l £ l .94 .os 991.37 11.os 304.44 

llWJ,I - 3S530.-00 1024.00 0,00 o.oo 618.40 3570.00 630.64 .13 1.ss • 02 -1177.27 12.24 326-.5'} •. , 
39520.00 990.00 o.oo o.oo 620.20 1340.00 629.03 .20 1,16 .03 1116,52 B.83 409.78 • I _I 

'. 395-20.00 990.00 0. 0-0 0 • 0-0 620.20 2150,00 · t,30 .21 • 19 -- 1.22 • 112 l4<IB.46 10.01 · 444. B?-----

•· 395?0.00 990.00 o.oo o.oo 620.20 2540.00 630.67 .lB l. 24 .02 1525.75 lU.47 449.59 • 39520.00 990.00 o.oo o.oo 620.?0 3570,00 631.HO .16 l • l \I .01 1788.07 l 1 0 60 463.41 aui 
- I . ,,: 40660.00 1140.00 o.oo o.oo 621.70 1310,00 630.54 .23 1 .53 .01 887.41 13.84 322.89 • I 40660.00 1140.00 o.oo o.oo 621.70 2110.00 631.67 .20 1 .47 .01 1077.16 9.97 385.16 

I '·i 40660.00 1140.00 o.oo 0.-00 621,70 249-0.00 632. 11 .19 1 .44 .oo 1145.09 10.41 - -4-os. 94 
,, 

40660.00 1140.00 o.oo o.oo 621.70 3500.00 633.11 .17 1.31 .oo 1281.27 11.41 450,04 . I 1.: ... : .• 
111, 42160.00 1soo.oo o.oo o.oo 62s.oo 1310.00 632.62 .l~ 2.04 --·.00 1085.81 7,t,2 324.73 

re·,, 42160.00 1500.00 o.oo o.oo 02c;.oo 2110.00 633.66 .17 l • 9'> .oo 1366.99 d.66 384.04 • 42160.00 1soo.oo o.oo o.oo 625.00 2490.00 634.03 .17 1.90 .oo 1479.43 9.03 397.35 
4-2160.00 1500.00 o.oo o.oo 625 • 00 3500.00 634.88 .17 l.77 .oo 1745.Sl 9.88 425.34 

•• 43220.00 1060.00 o.oo o.oo 626.90 1310.00 634.3b .39 l • 88 .06 1171.7~ 7.46 295.38 • 
43220.00 1060.00 o.oo o.oo 626.90 <!110.00 635.33 .30 l .·76 .o4 1414.04 t:1 0 43 405.66 -~•1 '~~ 

43220.00 1060.00 o.oo o.oo 626.90 2490. o·o 635.68 ·• 27 1.71 .03 1499.18 8.78 422.02 

•:::i 43220,00 1060.00 o.oo o.oo 626.~0 3500.00 636.45 .24 l .62 .02 1699.10 9.55 458.81 i• 
I I. - - - - - - -.: ' (: ··• wuu;

1 . , • :,[_ - - ---------- - I,. . ::· I". ,, 
L ~-~ ~ - - -- . -

.I ... . " .. , ...... ., ... ~-·~---·- __ _., 
. .. ·-... .,.. ·---



• ,., 
~M SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE CWSEL HV HL OLOSS QCH DEPTH TOPW!O 

,f,lt NUMBER LENGTH ROADWAY LOW CHORD GROUND (CFSI •• 43980.00 760.00 o.oo o.oo 627.70 1310.00 636.0l .39 1.65 .oo 1188.60 8.31 97.94 
}!., -- -439SO-. 0 0 u,o .• 00 0 • 00· o.oo · 627. 70 21Hh00 -·637.1·0 ·-• • "ia- 1 .-83 .-23 · ·'t-742.14---· · ·9·.41}·--·---113-.0~ -, 

t:1, 43980.00 760.00 o.oo o.oo 627.70 2490.00 637.48 0 07 1 .89 .32 1987.18 9.78 l l8. 35 :• 43980.00 760.00 o.oo o.oo 627.70 3500.00 638.31 .90 1.99 .53 2596.67 10.61 129.83 

.,: .M~~ 44092.00 112.00 o.oo o.oo 628.20 1310.00 636.29 .30 .14 .04 1310.00 8.09 48.68 ,,. si ! • 44092.00 112.00 o.oo o.oo 628.20 2110.00 637.34 .56 .21 .01 21ro.oo 9.14 49.19 ' 44092.00 112.00 o.oo o.oo 628.20 2490.00 637.72 .71 .24 .03 2490.00 ~.52 49. 3-7 I ' -

0 .I I 
44092.00 112.00 o.oo o.oo 628.20 3500.00 638.59 1.12 .33 .18 3500.00 10 .J<;I 49.78 • .. ,, • • 

Mill- 44093.00 1.00 644.30 63'il.JO 6?.8 • 20· 1310.00 636.29 .30 .oo .oo 1310.01} a.o9 48.t.8 .,. 44093.00 1.00 644.30 639.30 6213.20 2110.00 637.34 .56 .oo .oo 2110.00 9.14 49.19 , .• 44093.00 1.00 644.30 639.30 628.20 2490.00 637.72 .71 .oo .oo 2490.00 9.52 49.3!, I" 

44093.00 1•00 644.30 - 639.JO, .. 628~20---3!'>-00.00 63'8.6-0 1. 1 le! • 00 • 00 3500.00 l0-.40 ... - -49. 7-S· · - · ' • 44127.00 34.00 644.30 639.30 628.20 1310.00 636.32 .30 .03 .oo 1310.00 !l.12 4B.b9 •• 
' 

44127,00 34.00 644.30 639.30 628.20 2110.-00 637.40 .55 .os • 00 2110.00 'i • 20 49,22 -Ji 
• f.c 

44127.oo 34.00 644.30 639.30 62A.20 2490.00 637.00 .b9 .06 .01 2490.00 9.60 49.41 • 44127.00 34.00 f,44.30 t,39.30 628.20 3500.00 638.74 1.09 • 10 .01 3500.00 10.54 49.B3 ,: .,.: 44128.00 1,00 o.oo o.oo 62A.20 1310.00 636.33 .30 .oo .oo 1310.00 8.13 4B.b9 .• , 44120.00 1.00 o.oo o.oo b2R.20 2110.00 637.40 ,55 .oo .oo 2110.00 9.20 49.22 
~~~ 44128,00 1.00 o.oo o.oo 628.20 2490.00 637.80 .69 .oo .oo 2490.00 9.60 49.41 •• 4412B.OO 1.00 o.oo o.oo 628.20 3500.00 631:l.76 1.01:1 .oo .oo 3500.00 10.56 49.113 • I 

' 44250.00 122.00 0,00 0.-00 628.22 1310.00 ~36.40 • 2H · .13 .01 105-0.92 8.26 221.21 • 44250.00 122.00 o.oo o.oo 62R.22 2110.00 6JB.Of> • 1 ',I .14 .15 1202.13 9.ii4 249.16 • 44250.00 122.00 o.oo o.oo 628,22 2490.00 638.68 .17 .14 .21 126'il.26 10.46 257.74 
44250.00 122.00 o.oo o.oo 628.22 3500.-00 f,40.20 .15 .14 .37 1427.32 11 • 98 ---2 7-8. &9- WllN .• : 45230.00 980,00 o.oo o.oo 628.40 1310.00 637.77 .21 1.18 .03 1028.69 9.37 286.52 • - -- . 452 30 • 0-0 qso.oo o.oo o.oo ">2R.40 2110.00 639.06 .21 l .oo- .-O? 1344.81 1-0-.66-- -- 31--0 .·la --••• 45230.00 qso,oo o.oo o,oo 6?.A.40 2490.00 639.61 • 20 • ':13 .02 14&0.19 11.21 318.46 • 45230.00 98-0. 00 o.oo o,oo 628,40 3500.00 640 0 9b .11; .77 .03 1706.85 12.56 332.14 MMU 

• 46590.00 1360,00 o.oo o.oo 631.10 1310.00 639.22 .23 1 .47 .01 1238.65 8 .12 134.95 • • I 46590.00 1360.00 o.oo o.oo 631.10 2110.00 640.61 .30 1 • 62 .o3 1853.72 9.51 177.28 
46590,00 1360,00 o.oo o.oo 631.10 249-0 • 0-0 641.15 .33 1,63 • 04 2117.27 10.-05 188.f!B • 40590.00 1360,00 o.oo o.oo 631.10 3500.00 642.40 .37 1.57 .06 2763.4b 11,30 219.11 • 47640.00 1050.00 -0.00 o.oo 631.70 1310.00 640.79 .65 1.87 .13 1306.86 9.-1)9 -44. o3- lr!M~ ' I 47640.00 1050.00 o.oo o.oo 631.70 2110.00 642.42 • 92 2.24 .18 2031.20 10.12 -.4.74 ., • i .I 47640.00 1050.00 o.oo o.oo 631.70 24qo.oo 643.0l ,55 2.02 • 01 1899.26 11.31 262.66 
47640.00 1050,00 0 • 00 0,00 631,70 3500. 0-0 &44.3?. .47 1.99 .03 2247.•H 12.&2 3Ul.84 I ,, 

• ••-' 4-.000.00 l V,0.00 o.oo o.oo 634.30 1310.00 643.93 .19 2.64 • os 1200,95 9.63 1B2.17 uu 4900-0,00 1360,00 o.oo 0. 0-0 634.30 2110.-00 645.89 .18 2.65 .01 1630.78 .. I 1 • 59 196.81 •· 49000.00 1360.00 o,oo o.oo 634.30 2490.00 646.03 .22 2.66 .03 1852.17 11.73 251.75 • 49000.00 1360.00 o.oo o.oo 634.30 3500.00 647.22 .25 2.66 .02 2337.74 lc.92 265.20 
.... 

••;-" ·• 
( ·UM~ .( • r. --•-- I . r ,. .I" 

·I uuit - ··- - - -· - ·-• I I 



• • SECTION CHANNEL MIN EL OF 
NUMBER LENGTH ROADWAY 

MAl'; 
LOW 

o.oo 
o.,oo 

49425.00 425,00 
h-- --49425.oo 425.oo -9: 1 49425~00 42S.OO 
·, 49425.00 425.00 ij~I 

•-; 
r•I· 

I 

•-·• ·-"I " 
' 

•

,••I 
,, I 

UMlf •-'" 

.:_:1· 
I, 

•< UM~ 
•::I 

J~• 

• 
-·· •. , 

I 

·•· ", Ulilll' 
'"' .. ~2 ., __ 

I 

I 
ei'· 

i; 

49850.00 
4-9850,00 
49850,00 
49850.00 

50114.00 
50ll4.00 
S0114.00 
so 114-.0-0 

so11s.oo 
50115,00 
so11s.oo 
50115.oo 

50149.00 
50149.DO 
50i49.00 
50149.00 

50150.00 
501s0.oo 
50150.00 
50150.00 

50190.00 
-5-0190. 0-0 
50190.00 
501~0.00 

50860.00 
!:>0860.00 
5086-0.0-0 
50860.00 

51950,00 
51950.00 
51950.!l!l 
51950,00 

53150,00 
53150.00 
53150.00 
53150.00 

• ' + ~ .. 

4?.5.00 
425.00 
4?.5,00 
425.00 

264.00 
2b4 • 00 
264.00 

----264,00 

1.00 
1. 0 0 
1.00 
l. 00 

14,00 
14.00 
34,00 
_'34, 00 

1. 00 
1,00 
1.00 
l .-00 

40,00 
4-0,00 
40.00 
40,00 

670.00 
670.00 
670.00 
670,00 

1090.00 
1090.00 
1090.!l!l 
1090,00 

1200.00 
1200.00 
1200,00 
1200.00 

o.oo 
o.oo 

0,00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

b51,40 
651 .40 
651.40 
651.40 

651,4-0 
651.4-0 
651 ,40 
651,40 

-0 • 0-0 
o.oo 
o.oo 
0,00 

o.oo 
o.oo 
o.oo 
0,00 

0,00 
o.oo 
n nn 
VaU'V 

o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
0,00 

EL OF 
CHORD 

o.oo 
0. 0-0 
o.oo 
o.oo 

o.oo 
o.oo 
0,00 
0,00 

o,oo 
o.oo 
o.oo 
0,00 

648,50 
648.50 
648.50 
64-8.50 

648.50 
648.50 
64-8,50 
648.50 

-0,0-0 
0,00 
o.oo 
o.oo 

0,00 
0.-00 
o.oo 
o.oo 

o.oo 
o.oo 
n nn v•vu 

o.oo 

o.oo 
o.oo 
o.oo 
-0,00 

o.oo 
-0.00 
o.oo 
o.oo 

DISCHARGE MIN EL 
GROUND 

635.50 
635. 50-
635, SO 
635,50 

636.10 
636,10 
636. 10 
6 36 •lo 

637.40 
637.40 
637.40 
637,40 

6'37,40 
637.40 
637.40 
637.40 

6"37.40 
637,40 
637.40 
637.40 

6?,7,40 
637.40 
617,40 
637.40 

637,40 
617 ,4-0 
03;.40 
637,40 

637,30 
637.30 

637,30 

641.JO 
641,30 
641.30 
&41. 30 

643,00 
64-3.00 
643,00 
643,00 

(CF'S) 
1310,00 
?llO.-OQ 
2490.00 
3500,00 

1030,00 
1660.00 
1910,00 
2760.00 

1030,00 
1&60.00 
1910,00 
~760,00 

1030,00 
1660,00 
1910.00 
2760,00 

1030.00 
1660,00 
1910,00 
2760,00 

1030.-00 
1660.00 
1910,00 
2760,00 

1030,00 
1660,00 
1910.00 
2760.00 

1030.00 
1660.00 
1910.00 
t760.00 

9RO ,00 
1570.00 
1800.00 
2610,00 

91lo.oo 
1570.00 
1800.00 
2610,00 

CWSEL 

644.52 
-646.4-l -
646,66 
647,90 

645,32 
647,10 
647.48 
648.72 

645.32 
647.73 
648.02 
64!'1.93 

645,rl;;> 
647,73 
h48,0? 
64-8.91 

645.84 
647.76 
648,0'5 
649,05 

645ott4 
647.76 
64A,05 
649,18 

645,79 
647.79 
64H.l0 
649,53 

64-7,30 
64-8.8;> 

b5 0 • !:> l 

649.00 
6:,0,32 
650.72 
t>51 0 'H 

6~2.JI; 
653.4-lj 
6!:>3.83 
654,91 

H~ 

,27 
-,.2!;> 
,?9 
,31 

.32 
,45 

--. 42' -
o l 2 

.16 
• i'4 
, 30 
.59 

.16 

.?4-
,30 
,59 

,lb 
• ?4 
,30 
,49-

.48 
, 3-0 
• 32 
• ,:>9 

,16 
,16 
.17 
.18 

.46 
,27 
• 2'+ 
• l cl 

,19 
,30 
.34 
,48 

HL OLOSS 

.64 • 02 

.-57 ---•-- - - ·;,·0-2 -

.61:1 ,02 
• 72 • 02 

.83 .01 
, 84 • D6 
.91-- 004-
,62 .o<! 

.28- .06 
,34 .oa 
, 37 , 05 
.33 .za 
.oo .oo 
.oo .oo 
oOO ,DO 
.oo .os 

.02 
,03 
.oJ 
.13 

.oo 

.oo 

.oo 

.oo 

.05 
,04 
.os 
.06 

l,06 
,84 
.89 
,83 

1.91 
1.sa 
l .57 
1,40 

2.99 
3,14 
3.13 
3,06 

.oo 

.oo 

.oo 

.oo 

• 0-0 
.oo 
.oo 
,04 

.23 
,04 
.01 
• l'\"I 

.13 
,06 ,., 
ouu 

,04 

• (>~ 

,03 
.02 
.oo 

,ll 
,03 
.oa 
,24 

QCH 

1262,67 
1725.89· 
1956.10 
2446.11 

1030,00 
1652,74 
174'>.08 
1397.59 

1030,00 
1660,00 
1910,00 
2760,01} 

1030.00 
1660.00 
1910,00 
2760,00 

1030.00 
1660,00 
1~10,1}0 
2760,00 

103-0,00 
1660.00 
1910.00 
2760,00 

DEPTH TOPWID 

9.02 171.92 
-l lh 91:---- -l·-91 .---73--- -
11,16 
12,40 

8.62 
10.40 
-10.7·8 
12,62 

B,42 ---
10,33 
10.62 
l l, o:;3 

b,42 
lo, 33-
10, 62 
11.51 

238,03 
259,73 

41 • 72 
54,61 

11)8. 33 
281.53 

49.50 
49,~0 
49.50 
49.50 

49.50 
49,!c.O 
49.So 
4-9.50 

B,44 49,5n 
lU,36 49,50 
111.6-S - 4-9,50 
11.65 49,50 

- 8,44 -49,50 
10.36 49,50 
10,65 49,50 
-11,78 49,50 

925.53 8.39 109066 
1091'1.~~ --·- -10.J-9 -- l4n-.92---·- ----
120s. ;s 
1418.33 

725,50 
925,43 

1010.95 
1233,7~ 

,;ar,.o& 
1162.81 
1220.10 
1407.36 

817,43 
1228,83 
1382.18 
1908,73 

1 o. ;o 
12,13 

10,00 
11,52 
ll.90-
13,21 

7,70 
'1,02 
9.42 

10.fJl -

9,36 
Ht,45 
l0.83 
11, 91 

151 • .3~ 
185,20 

134,23 
155,35 

44-,bb 
?.74.37 
277.78 
295. 3tl -

86,86 
86,86 
86.86 
86.86 

• 
I 

;,• 
I' 

' ,. 
, M~M-
· • --
•• 
•• ,,. 
,-

m1w 
l'e 

• I •• 

• 
• .. MW~ 1• I 

• 
·:• ,, 

, __ 
'lij/i -



•• ~IUI SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE CWSEL HV HL OLOSS QCH DEPTH TOP'ttID 
11A - NUMBER LENGTH ROADWAY LOW CHORD GROUND CCl"Sl • 53204.00 54.00 o.oo o.oo 643.20 980.00 652.58 .14 .15 .02 980.00 9.38 56.20 

c· -53,204 • .oo S4.00 o.oo 0.00- -643.?.-0 - 157-0.00 653.·74 · · .25- - - ·---.22· ···- ·.-02 1-5 7 0. -IHI- -- ·lo. 54-- - 6"&. '"5-6- --.. -- • • * -- - ~ - • r':., .•. ,: 53204.00 54.00 o.oo 643.20 1000.00 -~4 .02 ' o.oo 654. 14 .29 1aoo.oo 10.9 .. 62.04 ,. 
sJco4.oo 54.00 o.oo o.oo 643.20 2610.00 655.28 .44 .32 .02 2610.00 12.09 66.30 ' 

.,-: 53205.00 1.00 663.70 659.60 643.20 930.00 652.58 .14 .oo .oo 980.00 9 • .38 56.21 --~-• 53205.00 1.00 663.70 659.60 643.20 1570.00 653.75 .25 .oo .oo 1570.00 10,55 60.58 
53205.00 l. 00 663.70 6$9.6-0 - "'43.20 1800.00 654.14 .29 .oo .oo 1aoo.oo 10.94 - -62-.06 

LJ. f l 

53205.oo 1.00 663.70 659.60 643.20 2610.00 655.28 .44 .oo .oo 2610.00 12.0B 66.33 ,. 
U.MM. 53255.00 50.00 661. 70 659.60 643.20 9-80.00 652.b2 .14 .OJ .oo 980.00 .,, _ 42 -56. 34 

e.: 53255.00 so.oo 663.70 659.60 643.cO 1570.00 653.80 .25 .os .oo 1!:>70.00 10.60 60. '78 • 53<!55.00 50 .oo 663.70 659.60 643.20 1'300.00 654.21 .29 .Oh .oo 1800.00 11.01 62.2q 
j ·: 53255.00 so.oo 663.70 t>Sg .6-0 643.20 -2610.00 655.37 .43 .ut'I - -.oo 2610. o-o-·-- 12.17 6f>.67 

•·- 53256.00 l • 00 o.o 0 a.oo 643.20 980.00 652.62 .14 .oo .oo 980.00 9.42 56.34 • 53256.00 1.00 o.oo o.oo 643.?.0 1570.00 653.80 .~5 .oo --- - .oo 1570.00 l0.60 60.78 ,·r .: 53256.00 1.00 o.oo o.oo 643.20 1800.00 654.21 .29 .oo .oo 1800.00 11.01 62.29 
53256.00 1.00 o.oo o.oo 643.20 2610.00 655.38 .43 .oo .oo 2610.00 12.18 66.67 I 

; ~ - . - -· - --------~-· .,,_ 53294.00 38. 00 o.oo o.oo 643.20 980.00 652 .a':> .14 • O?. .oo 930.00 9.45 56.43 '.. 53294.00 Jti.oo o.oo o.oo 643.cO 1570.00 653.85 .~4 .04 .oo 1570.00 10.65 60. •,:;, 

UK~I 53294.00 38.00 o.oo o.oo f>43.20 1aoo.oo 654.26 .21:-1 .04 .oo 180-0 • 00 11.06 t.2.45 

•• 53294.00 38. 00 o.oo o.oo 643.20 2610.00 655.44 .43 .06 .oo 2610.00 12.24 66.89 • \ 
53295.00 1.00 663-. 70 65q.60 61+3.2-0 980.00 652.65 • l 'I- .oo .oo 9AO.OO -9.45 56-.43· .. -~ 53295.00 1.00 663.70 6511.60 643.20 1570.00 653.tsS .24 .oo .oo 1570.00 10.65 60.93 • 53295.00 1.00 663.70 659.60 643.20 1800.00 6!:>4.26 • 21! .oo .oo 11rno.oo 11.06 62.'+6 
53295.00 l • -0-0 663.70 659.60 643.20 2610.00 655.44 .43 • 0-0 .oo 2610.00 12.24 6-6-.-9-0 MM, .-.j 
53345.00 so.oo 663.70 659.60 643.20 980.00 652.6fl .14 .03 .oo 9so.oo 9.48 56.55 • - 53345.00 so.oo 663.70 · 659.60 643.?0 1570,00 653.90 • ?4- .-OS .oo 1570.00 10.10 -· •-M.-ll 

•· 53345.00 sa.oo 663.70 659.60 643.;>0 lB00.00 654.32 .2.t1c .us .ao lt>00.00 11.12 62.68 • I 53345.00 so.oo 663.70 65-l.60 643.20 2610.00 655.53 .41 .07 .uo 2010.00 12.33 07.26 
~-tt ' ,, 

53346.00 1.00 o.oo o.oo 643.20 980.00 652.68 .14 .oo .oo 980.00 9.48 56.55 . , • 53346.00 1.00 o.oo o.oo 643.20 1570.00 653.cio .24 .oo .oo 1570.00 10.10 61.12 
S3346.00 1.00 o.oo o.oo 643.20 18-00.-00 654.32 .28 .oo .oo lRoo.oo 11.12 · b2-.6g. 

• 53346.00 1.00 o.oo o.oo f,43.20 2610.00 655.54 .41 .oo .oo 2610.00 12.34 67.27 •• 
SECTION OISCH/\~GE cwSEL CWSEL DIFF CWSEL OIFF- CWSEL-WSEL~ TOPWID T.i.i. !JIFF LE"'-IGTH MM• • NU~BER CFS E~CH tJ EACH SECTIOI'. • 31750.000 1590.000 61~.400 0.000 0.000 0.000 93.333 0.000 0.000 
31750.000 2340.000 b22.b00 3.?00 0.000 0.000 106.000 -l?,n67 0.-000 

' 31750.000 2670.000 623.600 1.000 0.000 o.aoo 545.090 -451.757 0.000 •. , :• 
w•dt 

.H 750.000 36!:IU,OOO b26.200 ?.600 0.000 0.000 ss6.qoa -463.575 0.000 

31835.000 15~0.000 619.522 0.000 .122 0.000 65.799 0.000 85.000 ., 
31835.000 2340.000 622.644 3.122 .044 o.aoo 6B 0 200 -2.401 ss.ooo • 31835.000 2f.70,000 623.686 1.04? .oa6 c.ooo 528.317 ·- -46;>.5!8 85.000 

• 31835.000 3680.000 626.255 :?.570 .oss 0.000 540.751 -474.95,= as.coo • 
et· 

31865.-000 1590.000 619.536 0.000 .014 -0,000 .c.5.799 0.000 30 .i>-00 -- .tiM~ 
31865.000 2340.000 622.843 3.307 .199 0,000 68.200 -2.401 30.000 •• 

' [; 31865.000 2670.000 623.983 1,141 .298 0.000 529.757 -463.958 30.000 
31665.000 368-0, 00 0 -626.382 2.39q .121 0.000 541.394 - -475.595 30.000 

• 33020.000 1590.000 620.098 0.000 • !:>63 0.000 294.289 0.000 1155.00i) ... 
~wit: 33020.000 2340,000 623.216 3.117 .373 0.000 363.1-38 -~8.~49 1155.000 -

• 33020.000 2&70.000 624.203 .988 ,220 0.000 362.855 -88.566 1155.000 
33020.000 3680,000 626.496 2.292 .114 0.000 403.666 -109.377 1155 nnn 



• 34i40,000 1590,000 620,799 0.000 ,701 0.000 279,730 0.000 1i20.ooo • 34140,000 2340,000 623,433 2,634 ,217 0.000 308,935 -29,204 1120.000 
34140,000 2670,000 624,314 ,942 ,171 0.000 319,308 -3Y,578 1120.000 Q-

~- 34140,000 3680,000 626,614 2.239 .118 0.000 344,218 -64,488 1120.000 • ) 356.7 0. 00 0-- - 1340,000 622-,224- -- - 0. Q 00 1,4,?5 - 0.000 ---1-71-.900 - 0 .-000.- -1530,00-0-- -- - ------ ---- ---- - - ~---
' ------ - -- ' .,, 35670,000 2150.000 624.202 1.978 .769 0.000 360.136 -181;1.236 1530,000 ·• 35670.000 2540.000 625.010 ,809 .630 0.000 372.072 -200.172 11530,000 

UQi 35670.000 - 3570 .-000 627.063 -2 ,052 ,449 0.000 396.785 -224.885 1530.000 ,. 
36750.000 1340,000 623.566 0.000 1.342 0.000 346.120 0.000 1080,000 • 36750.000 2150.000 625,038 1.472 .836 0.000 408.68-7 - -62.S-67 1oao.ooo 

·• 36750,000 2540.000 625,677 .639 ,666 0.000 4?4,1t3 -78,593 1000.000 i. 
:i' 36150.000 3570,000 627.449 l. 773 .387 0.000 459.500 -113.3B0 10B0.000 

tl#i 
'" •.. , 37080.000 1340,000 623.982 0.000 .416 0.000 216,969 0.000 330.000 :• 37080.000 2150.000 625.293 1,310 ,25<t 0.000 239,386 -22.417 J3o.ooo 

37080.000 2540,000 625,8cll3 .-590 .206 0.0011 · l:!49.-574 ~32.~ 330.00-0 • : 37080.000 3570.000 627,564 1.68? .us 0.000 255,133 -38.164 330.000 • WijR, 37180,000 1340,000 624.229 0.000 • i?4 7 0.000 168.643 0.000 100.000 
-, .,: 37180,000 ?150,000 625,490 1,261 ,198 0.000 190,364 -21.721 100.000 -• I 37180,000 2540.000 626.056 ,566 • 174 0.000 200,019 -31.377 100.000 

' - - -3718-0 • 00-0 --627-.673 2:0S.009 
.. 

-3570.000- - 1,617 .109 0.00-0 - -36.3f>7 - 100.000 - - - - - -- - ---- -- ' ,, . : 
37280.000 1340,000 624.409 0,000 • lf>O 0,000 90.565 0.000 100.000 • ' 
37280,000 2150,000 625,618 1.209 .127 0.000 95,999 -S.434 100.000 w•~ • 37280,000 2540.000 626,156 ,538 .100 0.000 95.999 -5.4~!4 100.000 • 37280.000 3570,000 627,696 1.540 ,023 0.000 95.999 -5.434 100.000 

• 37349.000 1340.000 6?.5.078 0.000 .66g 0.000 59.443 0.000 69,000 • 37349.000 2150,000 626.285 1.207 ,667 0.000 59.443 0.000 6C)oOOO 

U_W~I 37349.000 25<t0,000 626.772 .487 .616 0.000 5g.443 0.000 69,0-00 •-! 37349.000 3570.000 628,053 1.281 ,357 0.000 59.443 0.000 69,000 ,. 
- 37350 .ooo 1340.000 625.079 ~>.00-0 .001 0.000 59.44'3 0.000 1. 00 0 - - - ---------- --- -.... 37350.000 2150.000 626,286 1,208 .001 0.000 "-4,443 0.000 1,000 • - I 37350,000 2540,000 626.774 ,487 .oo~ 0.000 59.443 0.000 1.000 

37350.000 3570,000 6?&.055 l .2tH .002 0.000 59,443 0.000 1.000 '~~~ 

• 37390.000 1340,000 625,114 0.000 .036 0.000 59,443 0.000 40,000 , . 
37390,000 2150.000 626.341 1.227 .ass 0.00-0 59,443 0.000 40.000-

,_ •.. 37390.000 2540,000 b2b,837 ,496 .063 0.000 ':19.443 0.000 40.000 • 37390.000 3570,000 628.138 1. 30 l ,083 0.000 59,443 0.000 40,000 
di . ,, 

37391.000 1340,000 625.115 0.000 .001 0.000 5c;i,443 0.000 1.000 • , •. 37391.000 2150.000 626.343 1,227 .002 0.000 59.443 0.000 1.000 
37391,0-00 2540.000 626,fl39 .496 .oo;, 0.000 59.443 0,000 1.000 

e: 37391.000 3570,000 628,143 1.304 .oo~ 0.000 59.443 0.000 1,000 • ' 37506.000 1340,000 625.287 0.000 .171 0.000 193,157 0.000 115.000 - -- - - -- - , MW~ 
e: 37506,000 2150.000 626.643 1.357 ,301 0.000 267,774 -74,617 115,000 :·• d 37506.000 2540,000 627.331 .688 ,492 0.000 281,044 -87.887 115,000 

37506,000 3570,000 628.980 1.648 .837 0.00-0 312.287 -119.130 us.ooo . - - - --

:f 38530.000 1340,000 627,943 0.000 2,656 0.000 275.228 0.000 1024.000 • ' 
38530.000 2150.000 629.038 l .096 2 • 39!:> 0.000 296.089 -20.861 1024.-000 . ~:: 38530,000 2540.000 629.475 .437 2. 144 0.000 304,445 -29,217 1024,000 • 38530,000 3570,000 630.637 1,162 1.658 0.000 326.586 -51,358 1024.000 

1" -
-, 1· 1 39520.000 1340.000 629.026 0.000 1,083 0.000 409.776 0.000 990.000 • •u 39520.000 2150,000 630.211 1,185 1.173 0.000 444.821 -35,046 990.000 

____ 39520.000 2540.000 630.675 .464 1.200 0.000 449.588 -39.812 990,000 -.:r f 
39520,000 3570,000 631,803 1,129 1.166 0.000 463.409 -53.633 990.000 

, . .,,,, .,,, "' .... '"' ,..,. "" , ""rn """ '"' ..... ' ...... "'" 



40660.000 
40660.000 
40660.000 

42160.000 
.!!.---- --42160.000 

···: 42160~000 
i, 42160.000 

43220.000 
43220.000 

--43220 • 000 
43220.000 

43980.000 
4391:!0.000 
43980.000 

---- 4398-0 • 0--0 0 

•• 
• 
•-· ijjiQI 
e1,.'

1 
!, •. ,_. 

-, 

-, 

,, ' 

-• 
• llU~ _, 
•1' 
•:--

' -,, 
•

I 
( . , 

u»i.-- -• 

44092.000 
44og2.ooo 
44092.01)0 
4409c.OOO 

44093.ooo 
44093. 000 
44093,000 
44093.000 

-44127.000 
44127.000 
44127.000 

-44127.ooo 

44128,000 
44128.00-0 
44120.000 
44121:!.000 

44250,000 
44250,000 
44250.000 
44250.000 

45230,000 
45230.000 
45230,000 
45230,000 

46590,000 
46590,000 
""'c;go _ ooo 
46590.000 

47640.000 
47640.000 
47640.0-00 
47640,000 

49000.000 
49000.000 
4~000.000 

.49000,000 

49425,000 

2110.000 
2490.000 
3500,000 

1310,000 
2.J,10,000 -
2490.000 
3500.000 

1310.000 
2110.000 
2490,000 
3500,000 

1310,000 
2110.000 
2490,000 
3500.000 

1310.000 
2110.000 
2490.000 
3500,000 

1310,000 
2110.000 
2490,-000 
3500.000 

1310,000 
2110.000 
2490,000 
3500.000 

1310.000 
2110.000 
... L f"\ ,\ ,.. ,.. A ~,q.-:,u,.uuu 
3500.000 

1310.000 
2110.000 
2490. 0-00 
3500,000 

1310,000 
2110.000 
2490,000 
3500,000 

i:no.ooo 
2110.000 
2490.000 
3500,000 

1310,000 
2110.000 
249-0.000 
3500.000 

1310,000 
2110.000 
2490.000 
3500.000 

1310.000 

631.672 
632,106 
633,114 

632.625 
--633,655 
634,033 
634,883 

634,359 
635.332 
635,677 
636,452 

636,012 
637,103 
637.483 
638,309 

636.?.87 
637.337 
b37 0 720 
638.594 

636,288 
b37,339 
637.722 
638.596 

636,324 
637,402 
637.801 
638.740 

636.325 
-637 .40-4 
037.ao:> 
638,760 

636.483 
638,060 
638.678 
640.201 

637,765 
639,058 
639,606 
640,964 

639,219 
640,613 
641.149 
642.397 

!>40,794 
042.424 
643,010 
644.317 

643.93-4 
645.887 
646,030 
647,224 

644.518 

1.135 
.433 

1,009 

0.000 
1.03() 

.378 

.8so 

0.000 
• 973 
• 34,5 
.775 

0.000 
1. 091 

,380 
,8?.6 

0.000 
l. 050 

,383 
.874 

0.000 
1,051 

,384 
.874 

0.-000 
1,078 

.399 
,939 

0.000 
1.079 

.401 
,955 

0.000 
1,577 

.618 

0.00-0 
1.293 

.547 
l • 358 

0.000 
1,394 

.516 
1,247 

0.000 
1. '130 

,'586 
1.307 

0,000 
1,953 

,143 
1,193 

0.000 

-~ ......... 
1.461 
1,431 
1,311 

2.088 
--l. 983 

1,927 
1.769 

1,735 
1.677 
lo644 
1.570 

1,652 
1.771 
1,800 
1,856 

.275 

.234 

.237 

.285 

.001 

.002 

.002 
• 002 

,036 
,064 
,07':l 
.144 

.001 

.002 

.003 

.O<'O 

1,441 

1.2s2 
,998 
,928 
,1b3 

1,454 
1,555 
1.544 
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HYDRAULIC ANAL YSlS 

Introduction 

The stream being studied is the Middle Branch of the Clinton River in Shelby Township, 
Macomb County, Michigan. The study limits are from the Shelby-Macomb Township 
Jine to Chestnut Lake at the upstream end of the river. This particular submittal 
will include the stream to the upstream face of M-53. The date of field survey was 
January, 1977. 

The discharges were computed using a combination of gage analysis, the SCS TR 
20 Hydrology Program and the Unit Hydrograph - Infiltration Capacity Method developed 
by Dr. Ernest F. Brater. The 10-, 50-, I 00-, and 500-year flood frequency flows used 
in this study have been accepted by the Michigan Department of Natural Resources 
(letter dated April 5, J 977). 

The Project Manager for this analysis is William C. Rossow, P. E. 

Method of Analysis 

Water-surface profiles were computed by the HEC-2 Standard Step-Backwater Computer 
Program developed by the U.S. Army Corps of Engineers.The hydraulic model was 
developed for the 100-year flow. The "Normal Bridge" Routine was used for bridge 
constrictions under low flow conditions for the JOO-year discharge. The "Special 
Bridge" Routine was used for bridge constrictions that experienced pressure flow 
for the 100-year discharge. All bridge constrictions were inspected for inlet control. 

Valley sections upstream and downstream of culverts were located where full cross
section flow would be developed out of the influence of the bridge constriction. The 
criteria for placement of these sections were those outlined on pages 18-21 of the 
HEC Training Document No. 6 Ap~lication of HEC-2 Bridge Routines. Accordingly, 
the downstream section was place at a distance about four tlrnes the average length 
of the side constriction caused bv the bridee abutment. The uostream section was J U - . - . - . - 1· - - - - . - -

placed at a .distance about equal to the bridge constriction. If the actual field-surveyed 
cross-section fell within this distance, this section was encroached as appropriate. 

Starting Point 

Pl"'nfiln rn..-Y"'ln11f-c:>.-t-innc fnr +ho 11.Air!Alo l'.l..-~n,.-.h ,uo.ro. hon11.-. .,,.;,...n +\,,..,. 11.A-.,-.,.,,.,.-,.J, r .... ,~...,_ 
... IV.LIIV .... Vlllt,.IULU~IVIIJ _j.Vl 1.11'- Ull'-IUL .... UlQ.11 ..... 11 .,.,<,;Cl~ u~5,u11 U.JoJ.110 l.11\::" l'YIC1\...VIIIU uuo-.::, 
just downstream of Romeo Plank Road. A stage discharge curve was drawn using 
data from the gage. To get starting water surfaces for flows greater than those recorded, 
the curve was extrapolated by eye. To check the adequacy of this method, the !00-
year flow was run from the gage to the Macomb-Shelby Township line at Hayes Road 
using the elevation determined from the extrapolated curve, aloni; with a run started 
I½ feet higher and I½ feet lower. By the time the Township line was reached the 
lower two profiles had converged and the upper one was about .2 feet higher. Values 
from the stage discharge curve were used s_tart the computations. 

7 
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Variables and Coefficients 

The roughness factors (Manning's "n") for su1nrner conditions were established by 
cornparing the photographs and descriptions found on pages 101 to 123 in Open-Channel 
Hydraulics, by Ven Te Chow, with photographs and field inspection trips taken at 
every cross-section. In general, the following range of values was used: 

Description Manning's 11 1111 

I. Channel 
a. Sand and gravel bottom, clean 

stream with sorne meandering. .035 
b. Sarne as above but moderate 

meandering and/or debris. .04 - .045 
c. Same as above but heavy debris. .05 

2. Flood Plains 
a. Lawn areas .03 .04 
b. Scattered brush, heavy weeds. .04 .05 
c. Light brush .05 .07 
d. Medium to dense brush .07 .12 

The proposed flood season for this portion of the Middle Branch is summer. The vari
ation of roughness was taken into account by use of the NH card with due consideration 
rnade of conditions existing upstream and downstream of the given section. 

The coefficient of contraction varied from O. l (reflecting a gradual change) to 0.4 
(used for abrupt changes). The coefficient of expansion ranged from 0.3 to 0.8 for 
gradual to abrupt changes, respectively. 

The total loss coefficient (XKOR) used in the HEC-2 "Special Bridge" Routine was 
determined as outlined in Exhibit 2 of the HEC-2 Users Manual. lhe inlet coefficients 
were taken from tables published by the Bureau of Publtc Roads. 

For inlet:control, nomographs frorn the Bureau of Public Road/ were used. The weir 
discharge coefficients are taken frorn charts supplied by the Michigan Depa3tment 
of Natural Resources, as published by the U.S. Department of the Intenor. 

Synthetic Cross-Sections 

Synthetic cross-sections utilized in the Hydraulic Analysis were developed in three 
ways. The three methods used were blending of the two cross-sections, repetition 
of a field-surveyed cross-section with appropriate invert and area adjustment, or inter
polating between two field surveyed cross-sections using the Johnson & Anderson, 
Inc., AVSEC computer program. The AVSEC program develops an average cross-section 
by averaging the overbanks and channel of the two known cross-sections. 

Since inverts are known only at field sections, a straight line is assumed between these 
known points • 
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APPENDIX A 
SECNO TABLE 



SHELl:l'I' TOWNSHIP 
..J:l.lDnLE BRANCrl OF 
.OJECT MANAGER 

FIELD 
SECTION 

A 

B 

C 

D .E 
F 

G 

H 

• 
I 

SECNO 

31750 

31835 

31865 

33020 

34140 

35670 

36750· 

37080 

37180 

37280 

373<t9 

37350 

37390 

37391 

37506 

38530 

FLOOD INSURANCE STUDY 
THE CLINTON RIVER J&A NO. 5670•08 
WILLIAM C. ROSSOW 

DESCRIPTION 

VALLEY SECTION A 
10- AND 50•YEAR ENCROACHMENTS DUE TO EXPANSION OF FLOW 
FOR LOW FLOW OR PRESSURE FLOW CONDITIONS, 100• ANO 500• 
YEAR FLOWS HAVE WEIR FLOW ON LEFi SIDE 

BRIDGE SECTION B ROMEO PLANK ROAD DOWNSTREAM FACE 
RIGHT ENCROACHMENT DUE TO BRIDGE OPENING 
LEFT ENCROACHMENT DUE TO BRIDGE OPENING 
ENCROACHMENT ELEVATION ON LEFT SIDE FOR CONTINUITY 

BRIDGE SECTION B ROMEO PLANK ROAD UPSfREAM ~ACl 
RIGHT ENCROACHMENT QUE TO BRIDGE OPENING 
LEFT ENCROACHMENT DUE TO BRIDGE OPENING 
ENCROACHMENT ELEVATION ON LEFT SIDE FDR CONTINUITY 

VALLEY SECTION C 

VALLEY SECTION 0 

VALLEY SECTION E 

VALLEY SECTION F 

VALLEY SECTION BL[ND OF SECTIONS F ANO G 
INVERT ADJUSTED 

LEFT ENCROACHMENT nUE TO EXPANSION OF FLOW 
RIGHT ENCROACHMENT DUE TO EXPANSION OF FLOW 

VALLEY SECTION 36950 REPEATED INVERT ADJUSTED 
LEFT ENCROACHMENT DUE TO EXPANSION OF FLOW 

VALLEY SECTION G 
RIGHT ENCROACHMENT DUE TO EXPANSION OF FLOW 
LEFT ENCROACHMENT [lUE TO EXPANSION OF FLOW 

ARIDGE SECTION H RfLOCATEO GROUND POINTS ONLY 
SEcTIO~ SKEWED FOR PERPENDICULARITY TO MASS OF FLOW 

RRIDGE SECTION H HAYES ROAD DOWNSTREAM FACE 
SECTION SKEWED FOR PERPENDICULARITY TO MASS OF FLOW 

BRIDGE SECTION h µAYES ROAD uPSTREAM FACE 
SEcTIOtJ SKEWED FOR PERPENDICULARITY TO MASS OF FLOW 

RRIDGE SECTIO~ 11 RfLOCATED GROUND POINTS ONLY 
SEcTION SKEWED FOR PERPENDICULARITY TO MASS OF FLOW 

VALLEY SECTION I RrLOcATED INVERT ADJUSTED 

VALLEY SECTION I 



J ~01,~f) V Cll ': Y ::,u: TI,-,,,, J 

K .,ii,<,() VALLEY ::,rCTI<li K'. 

L "-- -~ l "'-: l) J,L\LLt.Y Sl-CTI'.J'J L 

• ·:iECT Io:,, SK:: •EO FO'l PE-<"F ·\Ji/ I CtJL A'< IT Y TO IHSS l)F Fll)W 

4 P~/J VAI_L':Y ::iECTj{1<1 ·~ 
>< l';H T ENCHOAC,MF'JT flUE TO HIGH G'<OUNO 

N ,.1q~o >/ALLEY SECT!O'J N 
t,, [liHT ENCH()ACHM'::NT DUE TO EXPANSION OF FLOW 
LEFT E 'iC c10 4 C-11"E NT OIJE TO EXP~NS!ON OF FLO,; 

44f/Cl2 t<c1Il)GE SECTION I) '<ELOCATEO GROUND POINTS ONLY 

440'>3 tJ"'IDGE SECTION 0 <;Ct-fOENHER'l ROAD i)0•'15 TC/EA 14 FACE. 

0 <+41~7 '"ik!tlGE SECT!f)'II 0 SCH()F~!HE><'l POAD UPSTf<EAM FACE 

44]2'< o.; I nr;E SECTIO'l I) PFLOCATEO GHOUNO POINTS ONLY 

442'3/J VALLEY SE.CT!O'J N 'lELllCATEiJ INVE·H ADJUSTED 
LEFT ENC'<O.'\CHM[NT OUE Tl) CONTPACT!ON OF FLOw 

p 45230 VALLEY SECT TON p 

Q 41'i5'l0 ~ALLET' SECTION I l 

H 47A40 IIALLE:Y SECT TO•~ ., • 10- AND 50-YEl\>-1 E ,J(PO ACH•~EN TS DUE TO HI Gt-! G'<OUNil 

44000 VALLEY SECTIOI\I s 
10- AND 50-YEAR E"JCPOACH,•ENTS DUE TO HIGH GROUND 

4q4~5 VALLEY ::,EcTro•~ c; Rl:LOCATED INVERT AlJJUSTEO 
10- ANO -,Q-YEAP ENCROACH•~EIHS DUE TO t-fIG'i (HOUNO 
SECTION AOOEO DUI: TO ~AP[IJ CHANGE IN FL Ow 

T 49flSO vALLE T' SECTION T 
10- AND !:>O-YEAR E"ICROACH 1•ENTS DUE TO HIGH GROUNO 
LEFT ENCROACHMENT TO ELIMINATE LO\; GROUNn OF AL.J,JACEN 
TRIHUTARY 

50114 8RIOGE SECTION lJ Rl:LOCATED ,,POUND POINTS ONLY 

50 l 15 tlRIDGE SECTION u ,JE'•ELL ROAD DOWNSTREAM FACE 

u 50144 tlRinGE SECTION u .JEWELL ROI\D UPSTRl:AM FACE 

50150 :HHOGE SECTION IJ RFLOCATEO GROUND POJ!IITS ONLY 

SO)qo VALLEY SECTION V Rf:LOCATEO INvfRT AOJUSTF.D 

'>ORl',O vALLt:Y SECTION V • Sl:CT!Of-< SKE,;ED FO'l Pt:RPF.NO!t:ULAP!TY TO MASS Or rLOw 

-,19-;n vALLF.Y sEcrro,, ,i 
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">3l'i0 

~d204 

53205 

532'i'i 

':i32'i"i 

53zc,4 

':i3? '-l'i 

L 5334'i 

51346 

• 

• 

VALLEY SECT!UIIJ X 
SECT[OIIJ S~E~ED FO~ PEHPENO[CULAkTTY TOMASSO• FLU• 
"IGHT ENCROACHMEIIJT DUE TO EXPANSION OF FLO~ 
LEFT ENCROACHMENT DUE TO EXPAN~ION OF FLO~ 

tlRIOGE SECTIOIIJ y qELOCATEO GROUND POINTS ONLY 

HH[DGE SECTIOi\J y NORTH AOUNf) M-53 OOt•NSTREAM FACE 

H>-< I OGE SECT IO•i y '-!ORTH tlOUI\ID ·~-53 UPSTREAM FACE 

0>1IOGE SECTIOM y Rl:LOC~TED GROUND POPHS ONLY 

t:H<IDGE SEC TI Ohl 7 ""LOCATED GROUNI) P01"lTS ONLY 

'"!RiflGE SECTION z SOUTH POUND M-:,3 DOWNS T'lE f."1 FACE 

l::if<!DGE SECTION z SOUTH BOUND M-53 LJPSTRFAM FACE 

tlR IDGE SECTION z "ELOCATED G'-IOUNO POINTS ONLY 
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'" .... a.1 A•_.-• 

5H ~U3'/ To-wNsJJ JP F1s. jQB NO. I Sl7o otYI/ Is 2s-,JVC l'IA Mt.. 
, 

WATERCOURSE: MlDDLF l3i°?J.}Je,1.;i CL1AIT01J R lv.6'< CULVERT LOCATION: /-I A '/Es l<OJ'lb 

CULVERT DESCRIPTION: BY BE!✓ IDATE (;, /24/77 I 
/vJIN V/s £LLC. EL. ~c.~.2 

'.'.,28 7 
~•»£tTRfi L WEIR DESCRIPTION: 

EL. C,17.4-

El f(7.4 
A= O= So= c. o·c-o 

WP= Ke= L= 10 
29.1 _ ,032.4-
R4✓3- n = Sta. 373+90 Sta. 313-+S0 

CALCULATIONS AND COMMENTS: 

-)YI I n -AN}J/rJC,S ' t [015'"\ 15" + ,035 X ~C 

h = BS 
.......J 

n = ,0324 



--->;=\,!]\~Johnson & Anderson, J,1o_ 
~ Consulting Engineers 

HYOR.!C STRUCTUiUIL DATA • 
P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Code No. 

Job Name: 
S~f.L~Y 

By: ,, 
I 'i:O 7·\JJP. F.:L. -. ' ' . I 

Oa te: D\.ZP..WN ' 10-zs-7r,, I Feature: Water Course: ,.1,,,, 
l ' ~ V. 'KAH : l~A'/[•-:, ' .l \~. j • I' 'I 

,, t' I t,,} = , .... Cl •t '' ,.,. I ·. 

Remarks: \~, 1Dr1~ /_,i P.'. 11 n -; N\t,( fJI,\ ;:;. Lo, 1,l i'.\ '7'?_ ==- ·1 '., l vi·-;, r, I ti ( • ;) f II/,\ I . l ' \ ";. /\ 1 \ I.J ' 
l. :, \ {' ' I , ~ t 

n \ .... ,---.. , 1....r-.,c .... , .. NI'?-, CJ - U.'$.F : Iv\\'.,\()-- 0. . ~; . N?,I\· t.:,,.~lT" C ~-""'·''-· - L": rr - . 
' ; 

N\~\3 I).'$ . ·. MBl4 t>.s.r.. 
Width of Piers: ---- Pier Shape: No. of Piers: Area: 

Water Elevation: t 18,7 Length: G:,8. 2,' Width of Deck: %" : :I+. 2,. Skew: :;,.,,i-, 
','o'-'\' \J f: Sr1-· 

FIELD SKETCH 
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JOB NAME: S J-J!;l&-y' TIJWNS/-l/P !::: J.'S. JOB NO. I S/,70 I 0/1 I 1 1331-

WATERCOURSE: 
, 

fV/ l))OlE :!,RP.loC/.J CLINTON K/VfP. CULVERT LOCATION: sc1-lo£t-J/./ERR RoAD 
CULVERT DESCRIPTION: BY 13 El-I !DATE t,(24/71 j 

"1A..1- rJ/.s ~1..L<:, EL. C.9-4-. 3 
C:. 3'i-3 

~'" Sc-n<n / WEIR DESCRIPTION: 
EL. C:.2.!f- c.. 

Fl &2Ir". 2. 

A= D= So= CJ. 0-U-0 

WP= Ke= L= 31--
29.1 _ '()316" Sia. ·/A I I I Sia. 

AA ___ _, 

R4/3- fi = '+-'ff • 27 <f-</-0 -+ '1 .J 

CALCULATIONS AND COMMENTS: 

-M,,.rJN1rll.
1
S n - _... - \I'-

n _ \, o 1 ;-1.x_ i ~ + , oY::, r !).<;° I --j -L 7'.J 

fl - .o3 I~ -



JI\- Johnson & Anderson, h" ~ Consulting Engineers 

P, 0. Box 116G 2300 Dixie Highway Pontiac, Michi_gan 48056 

Job Name: '::a\\i' l G/ . ) ! ,}\.}. r:. T. 5, 

~ 

HYDR.IC STRUCTURAL DATA C.9iH:>) BEN • 
Code No. __ 0 .:.-0: ___ _ 

By: 1.1? . pg'-' 'IT 
Date: L, ... r, ,,,. : 1 : : :J- 25--ll, 

j Feature: Sc.i\or., >\-\€(! R ";2 cl t',R•,.~r Water Course:t,1 B CL , 
' ~ ... ! ~\ I J ', 
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Width of Piers: ·- -· Pier Shape: No. of - Piers: - Area: 
Water Elevation: Length: 5o Width of Deck: 34. z. ~ Skew: .9o. , 

. FIELD SKETCH 
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-~~ ··"··-· Sr-if.LB/ To!JJN5N IP ?1::, jQi3 NO. I 5"l7o I u&-' I / b:,e1>· vUO l'IIAMt.. 

WATERCOURSE: MlDDI..E i3RArJCH Cll"1ToAI RllliR. CULVERT LOCATION: JE'J\I i:LL ROAb 

CULVERT DESCRIPTION: BY B£1./ I DATE ?,/Z4/ry I 
M I\X u f5 Elle.. EL. (,~f.4-0 

l.4!"1. S-o 

/ :("'"-"'' WEIR DESCRIPTION: 
EL. G,37.4-o 

Fl 637.40 
A= D= So= CJ • ''.11?-u 

WP= Ke= L= '3 ' ,-
29.1 _ .03(,,( R4/3- n = Sto. S" o l -t <:-1 I 1s10. s-01-1-1~ 

CALCULATIONS AND COMMENTS: 

- f\/1 A ~: •· ' ; I (, 
1 
'., 

-~ -
' 1, 

l --J l h.:: ).01s;a.._ is- + .o4o ,r.::,~ 

L 7o 

n -= .o3Co I 



·m • ·<-J•r"A~· Johnson & Anderson, h .. 
Consulting Engineers 

STRUCTURAL DATA • 
P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 Code No. or- · 

Job Name: S\-l[t_P, )' T '->.li' F. l.'~. By: T.12 . Pe u 'IT 
f'l::..+ .... • "!',\°:~,\..>\! I ; 1 C' • r_! - Ii~ I Feature:~;,. ,JIE l I 

,, _ _L_,_ ,.. - . ··- - - - ' . A :"", 
UCI. \,C, i' ; wai;er t-ourse·M B C K ( ,\· \.JI.';_ • IDOL.I: €AN(//. !1r-Jro,1 I s/E:<: 

Remarks: 
I ; l' ., 

\ . \ ' . Ml'l-z.z.- u.-s.F. ·. M/32:, U.:;.: M824 R.t. . f>v\ e, 2 ':, Lt . : f,,\~ 2~ t>.S, • "\?,27 D,S,F. 
, , 

Width of Piers: - Pier Shape: - No. of Piers: -- Area: 

Water Elevation: lo.,~~, l. Length: 4'3,5~ Width of Deck: 34.z ~ Skew: 9o' 
FIELD SKETCH . ~l 
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JOB NAME: S /-1 E L 8 '/ TDV: rJ '.)":-n? F1:s JOB NO. I .Sb7P J oe- I/ 13q2 t 

343 
WATERCOURSE: VVf Jl)OLE (3RJ\ ,JC i.J C L//J TD ,J R111fr? CULVERT LOCATION: M-53 

CULVt.HT DESCRIPTION: BY BE/./ IDATE t/z4-/77 I 
M1'X L)/S. i:LLc., EL. Cf 3, 7o 
l,S'I. & o 

~:•• e,T,n 
WEIR DESCRIPTION: 

.. .', ... 
EL. t:,<;. 5 .. 1. 

Ff ~ f-3. z. 
A= D= So= 0 'U/)-{) 

WP= Ke= L= 14-Q 
.§:!. = n =- ,0307 Ct,. <"°~ ~ ~ ~ I:'""" Ct.. r? .. > J .,,,... ,-

- A P'2 R"'' _, 1v1u.-J~1T,.::, .;,,u . .:>.,;, '-- -r-v~ 

CALCULATIONS AND COMMENTS: 

I - fV/ A ;,1 ~~ 1 !'I 6 'S n- --, '1, [,OIS°~~ S°S"°-+ ,04-u'", (,l!J-
n= - J!S-

n :: ,03 b; 



• • 1 ···J~!Johnson & Anderson. Inc. HYDRAULIC STRUCTURAL DATA 

Consulting Engineers 

P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: ,. ,. 
1 r • I J 

·\ 

Date: ' . ', . "\. - I I .. I I Feature: N"1tr:· Tl•'"•· 
ff,,,,.,p~ l' (' 

Remarks: 
l';A',,,,:t.,'.(1 f 
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Width of Piers: z. p,' Pier Shape: 
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1) COUNTY: 

2) STUDY NAME: 

3) WATERCOURSE: 

. 4) DOCUMENT TYPE: . ~_,, Jjl,,, oflt:J-
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JOHNSON & ANDERSON, INC. 
Consulting Engineers 

P.O. Box 1066 • 2300 Dixie Highway 
Pontiac, Michigan 48056 

M~ 
.L"J.,L • 

Phone (313} 334.9901 

Daniel H. Morgan, Chief 
Flood Insurance Unit 
MDNR-Water Management Division 
5th Floor, Mason Building 
P.O. Box 30028 
Lansing, Michigan 48909 

GENTLEMEN: 

DATIi!: I JOB NO 
August 11, 1977 5670-08 
RE: 

Shelby Township Flood Insurance Study 

Hydraulic ,-,,.....,, ...... +- .,,_r-: ,....,...,.. 
~UllJ.pU L-Q.1.-.LUU.~ 

Newland Drain & Middle Branch Clinton Rh er 

If • nclos1n1s are not oa noted, ldrtdly notify us at on.-;:e. 
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• HYDRAULIC ANALYSIS 

Introduction 

The streams being studied are the Newland Drain and the Middle Branch of the Clinton 

River located in Shelby Township, Macomb County, Michigan. 

The study limits for the Newland Drain arc from its mouth at Che~t11ut L1k tu ,1 

point approximately 100 feet downstream of 25 Mile Road. The field survey was 

taken in February 1977. 

The study limits for the Middle Branch of the Clinton River extend from the Shelby

Macomb Township line to Chestnut Lake. This particular submittal includes the 

• portion of the Middle Branch from a section one foot away from the upstream face 

of southbound Disco Drive (M-53) to Chestnut Lake. The date of the field survey 

is February, 1977. 

• 

The l 0-, 50-, 100-, and 500-year flood frequency flows have been accepted by the 

Michigan Department of Natural Resources (letters dated February 25, 1977 and 

Apr ii 5, 1977). 

The proJect manager for ttus analysis is Wilham C. Rossow, P.E • 
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Method of Analysis 

Water surface profiles were computed by the HEC-2 standard step-backwater com-

' puter program developed by the U.S. Army Corps of Engineers. 
1 

The hydraulic model has been developed for the JOO-year flow. Each bridge section 

has been analyzed by the normal or special bridge routmes usmg the gu1delmes 

specified in the HEC-2 Users Manual. 1 If an actual field-surveyed cross section was 

found to be located within the influence of a bridge constriction, the section was 

encroached as appropriate • 
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Starting Points 

The backwater curve for the Middle Branch of the Chnton River was begun immed

iately upstream of Disco Drive (M-53). The backwater curve for the Middle Branch 

of the Clinton River m Shelby Township extending from the Shelby - Macomb town- I 
ship to Disco Drive has been previously submitted to the Michigan Department of Natural 

Resources (ietter oi transmittai dated Juiy 5, I 977i. Section 53346 is common to both 

studies. The water surface elevations determined in the first study at Sectwn .533 116 

have been used as starting water surface elevations in this analysis, 

For Newland Drain it was assumed that Chestnut Lake has a level surface from its 

outlet at the drop structures to the inlet for Newland Drain. With this assumption 

the starting water elevations for Newland Drain were taken from the stage dis

charge curve (Appendix B) for the Chestnut Lake drop structure. Smee mmimal 

storage results in the Lake, it was considered that at any moment inflow equals 

outfiow • 
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Variables and Coefficients 

The roughness factors (Manning's "n") were established by comparing the photographs 

and descriptions found on pages 101 - 123 in Open Channel Hydraulics 2 by Ven Te 

Chow, with photographs and field inspection trips taken at every cross section. The 

"n" values were selected for summer conditions as this is the projected flood season. 

For Newland Drain, Channel "n" values ranged from .025 for a smooth--surface bottom 

to .045 where the channel exhibits a rocky bottom strewn with debris. Bank slopes 

ranged from .03 to .09, depending on the amount of vegetation. Overbank "n" values 

ranged from .03 for light vegetation to .075 for an area with medium tree and under

growth type of vegetation. 

For the Mid die Branch of the Cimton River, the foiiowing range of vaiues was used 

for Manning's "n": 

Description 

1. Channel 

a • 

b. 

Sand and gravel bottom, clean stream 

with some meandering. 

Same as above, but moderate meandering 

and/or debris 

2. Flood Plains 

a. 

b. 

c. 
.. u. 

Lawn Area 

Scattered brush, heavy weeds 

Light brush 

Medium to dense brush 

.035 

.04 - .045 

.03 - .04 

.04 - .05 

.05 - .07 
,...., 1 ,..., 

.Vt - .lL. 

The coefficient of contraction varied from 0.1 (reflecting a gradual change) to 0.5 

(used for abrupt changes). The coefficient of expansion ranged from 0.3 to 1.0 for 

gradual to abrupt changes, respectively. 

The total loss coeff,icient (XKOR) used when a bridge constriction experiences pressure 

flow or pressure and weir flow was calculated as outlined in Exhibit 2 of the HEC-2 

Users ManuaJ.1 The inlet coefficients were taken from tables published by the Bureau 

of Public Roads. 3 The weir discharge and submergence coefficients were taken from 

charts supplied by the Michigan Department of Natural Resources. 
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Synthetic Cross Sections 

Three types of synthetic cross sections were employed. The first type consists of 

the blending of two cross sections. The second type involves the repeating of a 

field measured cross sect10n at different locations along the stream. For this case, 

the invert of the repeated section 1s adjusted to correspond to the straight line 

slope of the two cross sections that it is p!aced between .. The third type of synthetic 

cross section involves the use of the Johnson&. Anderson, Inc., /\ VSEC computer 

program. The AVSEC program develops an average cross section by averaging the 

elevations and stationing of the overbanks and channel of the two field - surveyed 

cross sections. 

Special Condi t1ons 

MIDDLE BRANCH OF CLINTON RIVER 

At Chestnut Lake on the Middle Branch, due to the drop structures (See field notes 

in Appendix B) at the outlet of the lake it was necessary to investigate special situa

tions which HEC-2 is unable to handle. Initially considering the culverts as simple 

structures and with a given tailwater, the resulting headwater elevations for various 

flows were calculated. Next the headwater necessary to produce a given flow (assum

ing that the flow passed through critical depth) was found for each drop structure. 
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A comparison was then made to find if the headwater from the culvert for a given 

flow would affect the same flow over the brink of the drop structure. For the flows 

investigated, the reinforced concrete pipe's headwater had no effect on the Jake elevation 

necessary to pass the flow over the weir. The corrugated metal pipe did produce a 

sufficient headwater to cause a submergence effect at higher flows over the weir. 

At these higher flows, a reiterative solution was used to balance the submergence 

effect, flow over the weir and flow through the culvert. Once this was accomplished, 

the stage-discharge curves were drawn for each culvert, the roadway, and the combined 

flows. The graphs and supporting calculations are found in Appendix B. Values from 

the combined flow curve for a given flow were used for the lake elevations as input 

on the X5 card. 

Sensitivity of Roughness Coefficients 

A backwater curve was run for the Middle Branch of the Clinton River varying only 

the roughness coefficients. A 20% increase in the roughness coefficients, produced 

an average increase in the water surface of 0.2 feet while a 2096 decrease produced 

an average decrease in the water surface of 0.2 feet • 
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• • • 
JOB NAME: 51\'.'.L\2,'/ "TO·✓\ N '; \ l ,, i=1:s JOB NO. I r;c,70 Ir-& I , ·-, I ...J,.) ! 

' 
WATERCOURSE: M \"t)i)\...1:.. ~1~P-.NCH C.L11,p-, N ~ I 1/:: · CULVERT LOCATION: Vr11 l I; I • ',! , I , : 

CULVERT DESCRIPTION: 1.':f·,~ ,/. I V. ;' ,, BY//// I DATE -5-7</- ?"! I ' . , 
j_" / _ II J ' // !''Ill , .. 

I ~· - ' _,,_,.~/J'. ,;r, I/ ~ ,//,•'l It/ .J f ·• • /f 6 ~~' s 
✓ 

I WEIR DESCRIPTION: H.1/t'd ro&rtt./n1, A/,f,A / 
% £,/ ~;~ ', ._/lj / EL. (,53, 7 

A = I/{;, I D= t, (, 

WP= 56,f Ke= (), 7- J 
29.1 = IZ 
R4/3 

07-;;;1 n :___::!?_ ~2. 9 Sta. S8 ,\ ·t /'I I 
CALCULATIONS AND COMMENTS: 

I -f n '/ 

Z. r.yB 

V·i 
: o 72. ~-:: ~-~-- '.:,/ ~t -~·. ?-_ S- _ f_ __ J!:I ~~- ~-~ ti') 

56,:; 

, 

i . I< . :, '1 ' 1 )/ () 53) . Sh' 

' 
·, , 

-Cl !;..' - (~ 
' L.. L... 

~ 
-' 

_El. 
.. 
' d' 

So= 
I 

I 

'.-J 8 ' L = ' 

St a. 
-:-:r-

. ' . ' 

f 
' 
I 

' 

corr;--
/ 1 ~.-, ' 

/ .. 
//,, 

I, ~, 

, 
(;,1/ ( 

{ 
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~~Johnson & Anderson, Inc. 
Consult,ng Engineers 

HYDR.IC STRUCTURAL DATA • 
P O Box 1166 2300 01x1e Highway Pontiac, M1ch1gan 48056 Code N c r ,~ o,;,, 1::,s j:,) 0. ~;;: . - - -

Job Name: - ' . C.t'-'in \--'<:'' 
' ~ By: R l......i; c::.i .Se. S 

-;;.•;-.. .. _ '~~1 ''' t-; 
-c P s'-"~·" 

Date: 
, ' 

::,-:,-T7 Feature: C'"'v-,c. 1n ., Water Course: H;~i\c. t:ro ,.,\~ 
'i:- 10 r, r C....\1r r-v- K i\Jr\-

Remarks: 
J 

, 

, I . ' /, 

,: . ,. , , - . ~: (~ -., . / - ~ 
I 

. ; ,-'· , ,, , .. 

1, .. ~ . . . :·. ),, ~ ,t. ,. ' J, • ,I . . 
•, . 

Width of Piers: 
1'-)~ 

Pier Shape:. 
"'-' H 

No. of Piers: t-1A Area: 

Water Elevation: . - Length: "2,c,' Width of Deck: . ::,~ Skew: 
- .. C) c:,o 

FIELD SKETCH 
Profile View Plan View 

I •~-. \ I , 
1 i 

( CoY\c.. 
j 

~-
, 

! "· 
. ' 

- ---?.A .... 9 ..,f ,. .. Rd ---, - ·- - l - S\J ,...[Cl r,...,. l 
b 

-- . . - I 

.J. -:z.B' ' 

I 
i 

' 
I \Jo_,-.. b,I k~_ 

' 
' 

•-- --- -----------' ' 

:a:1 
' "' Rd.. 

;. 
' 

\ 
I 

l 
/ 

' --r; ,' -
~~ 
~ 



Xl ~= ,..,,.:.e .ju fj I• :., • ll {J 

.5&41q • RT 2E-.ao D. 0 0 F..F,2.no 

9T 265.00 F,F..2,70 o.oo 
8T 663,no o.oo 'i??.OD 
'lT c,on E,1'3,00 .:;~h.20 
1T 709,00 F,66,20 F,l'-0.30 
'l T 663.7[1 o.oo 77?,00 
9T c.on 922,00 (,F,5.30 
RT lDSE.oo 671.60 o.oo 

GR ,;62.00 ~.oo ,;F..2.30 
GR bbl,30 3h2,00 h~9,50 
GR 65f,40 F..A3.00 F..'i8.00 
GR ":57;3r -- -701,00----- 6<;7

0
60 --

~R 661.70 754,00 ,;r,3.50 
GR F,62,70 907,00 66P..60 

1U'1.Ul.J 

o.oo 

335.oo 
b63.2D 

o.oo 
709,00 
663,50 

0,00 
1122.00 

F;5.00 
422.00 
685,00 
705,00 
772.00 

.JfJ..uO 

• 85.oo 

662,ao 
0,DO 

685,00 
666,20 

o.oo 
9v7.oo 
671, 110 

662,40 
659.00 
654,90 
657.70 
668,60 
671.60 

JUJ..UU • b.1., uu J.. u u u 

- - - - - ·--·~ - - - -

6(,2.30 o.oo 18!".00 

o.oo 362.00 6&2.90 
622.00 663.50 0,00 
6F,6,20 658. 00 -- 685.00 
6-.7.70 711. 00 6b6,20 
e22.oo 6E,8,60 o,oo 
662.70 o.oo 100'!.00 

o.oo 1222.00 669,80 

11'5,00 662.70 285.00 
522.00 659.30 622,00 
605,00 653,70 691 0 00 
709,00 658,lO-- 711,00 
822,00 668,70 869,00 

1058,00 671.40 1122.00 
********~********••LJST!~G OF TOP 

1004.00 
AND BOTTOM SECTJO~IS OF ORIFICE******************* 

685.on -6se.oo 

685,00 
705.00 

658.00 
657.60 

6.~s. oo· 6,:,n _30- 109, oo 

665.0~ 
709.00 

691.00 

61'-0.30 709.on 

6'>3,70 695.00 701.00 657.30 

************** LISTI~G OF coo~DI~I\TES OF orIFICE***•***************** 

685 0 00 b:i8,00 
701,00 657,30 

UkIFICE. /\llE/1 

7U'l.OO 
691.00 

11u.1 WrTT[ • PERIMETER 

6F-0.30 
6"3,70 

709.00 
685.00 

i'-,57.70 
654,90 

56.8 29,1/R**l,333 

705,00 
685.00 

657,bO 
658.0C 

12.0779 

__ , 
662.40 

o.oo 
683,00 
666,20· 

o,oo 
869,00 
668.60 -

o.oo 

662,80 
660.70 
654,30 
660.60 
665,30 
669,80 

o.oo 

422,00 
663,70 
660.30 
111.00 
6F,8.70 

o.oo 

335.00 
671.00 
695,00 
122.00 
922,00 

1222.00 
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• 
''rri 1 / ~ 

WATERCOURSE: 1'11clcl/e b,,-,1,1,-i of' -14 c/,,1.,,, 
CULVERT DESCRIPTION: lfl.,l-1,;:/,,/.: ,,,,. -,,< 

I 
011/.., •,, ,•,' ;;, I cJ ·' 

I , ,1/ 
-h:,rrr/-'--· --- ---

I , J 

WEIR DESCRIPTION: J;. -l, ., .,, , I .. ' .,, 3 2-- .1, I 

A:5/.-i' o= 
.c;,; 

-::,:1_5 WP :_-:>_7 __ _ Ke= 0,5 

2s.1 - 15- 6'h6 n = ,031 

• • 
JOB NO.\ 5t,;j,) I ,',' I I 

,,,_,, CULVERT LOCATION: ,(i'.,_,,,, _':/ :, 
BY /'fi-( jDATE •',-,;:,."·! 

/111/K IJ/5 .'~i'C 
6 71) ,-, 

' 

So= 

L= 

'" 
-?z_ 

EL 

' 

_,. , I; 

I : 

R 4/3 ----'----
1-------'-'---------------------------'-------------'-------'.-l-~ 

Sta. / ,' (I I Sta. 

CALCULATIONS AND COMMENTS: . ) ; 
Jt/ai~'.J'' ,,. ) ,: ,~-· -

I ( '. ' 'I ., 
/' -i,: /l'/1-/,i/,,-lr c;,n' C _tJ3I 

r, 

XKD;,___ -

Xit'l'C - . , . . . '7 __ : , l 
I ,.I r. ~ - £".'--, ,, 

I -I o.S -1 , 11.,_·,109 ·, ')'t·.·.:..) 

I. 9'? 

' . . 
I • 

' . 

, ,; ;• C 

/. -

c_;, }/ 

-r - l~ 
I' I 
. '- l 
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~ ohnson & Anderson, ]·1,. 
Consultrng Engineers 

P O Box 1166 2300 Du:1e Highway Pontiac, Michigan 48056 

Job Name: s \, e__\ '.,--, ,,_,__, p \==~ -' '-_, -
Date: 

'2..-1"'1-77 I Feature: ci--1f 
Remarks: 

Width of Piers: 
1-.l h Pier Shape: r-....J 'f-.. 

Water Elevation: (. - C' Length: r' - ' 
.-;._ I . 

,:;;, 

STRUCTURAL DATA 
Covp) te,I 

,_/21 /17 

By: C,' 
1
""' \:;' I I 

L.I...C10.<- ~v,r.·•o 

f\ '"<-in c_v\,J ,.,,. + Water Course: \--', e:, \ , I c.. 11"\'i.OV'\ 

No. of Piers: fJ A Area: -
Width of Deck: - - ' - Skew: c; c-' 

C 

. -
FIELD SKETCH 

l'r.m:i:J-e View ~ View 
I '? \ (>_ I') Pro{;/e:. ) 
I i;~ o,,_oo ,\ i ! I I 

! ,-.'-,_~' . ' I I r--J !Lo, , I i-- - . .. 
I I I I\Jl - I I 

I I I I ::j ' ' 
1....--t-: i, :,,' '·-1 ' f 

I I ..--, 

L>-r-
I .,_., ' -- I I ~ I ....;s;:- ,'\.J,0'{\'f, - -

11 
1,J, .. - i ........__,_-/- ~ --- - - -- - ---- -- -·r - -

' 
' I ' I . ' ! 
' 

I I 

I l.\SF 
} 

i 
' 

; j~ >--~--c=-
) 

' 0 
i -
' u. 
' 
' \ 
' 

• 
' 12.,v~~ 

-su .... \l"I r.r. 



1 f,245~ i 22 491,50 508,50 :'104,00 1,000 

T 20.on 0,00 61',9,80 a.au 100.00 (,70,80 a.on 200.00 

T 255.oo 6E,9,50 o.oo 310,00 669.60 o.oo 400.00 669,20 
T 670.50 o.oo 489.10 672,60 a.on 491,50 672,60 665,50 
r 66':l, 10 500.00 672,60 670.00 504,25 672,60 669.20 508,50 
r 510,90 672,60 0,00 510.90 670,60 0,00 526,0(l 670,60 
r f69,70 o,oo 700,00 669,30 a.no 1100,00 6€,9, 50 0,00 
r 0,00 

' f,(:,9,80 o.oo 670,80 100.00 671,00 200,00 669,bO 255,00 

' (,67,30 400.00 E,70,00 483,00 667,60 4119,10 666,60 491,50 
·~ 665,00 495,75 61',4. 60 500,00 664,60 504,25 6(,11,60 508,50 
'{ 670,60 526.00 f,f.8,80 551,00 668,60 600,00 E'-67,80 100.00 
·, f,69,50 900,00 669, 50 1000,00 
•••••*************LISTING OF TOP AND BOTTOM SECTIONS OF ORIFICE••••••••••••••••••• 

191,50 665,50 495,75 669,10 500.00 670,00 504,25 669.20 508,50 664,60 

• 91,50 666,60 491,50 665,50 495.75 665,00 500,00 664,60 504,25 664,60 
508,50 664,60 
~•*********** LISTING OF COORDINATES OF ORIFICE********************* 

• 91,50 c65,b0 
504,25 664,60 

::JRIFICE AREA 

495,75 
500,00 

669,10 
6E,4,6Q 

500,00 
495,75 

59,9 ~ETTED PERIMETER 

670,00 
665,00 

504.25 
491.50 

669,20 
665,50 

37,5 29,1/R**l,333 

508,50 
491,50 

664,60 
665,50 

15,6406 

• 
f,71, 00 n,oo 

o.oo 4119,10 
495,75 672,60 
672.60 664,60 

a.on 600,00 
1000.00 669,c,O 

667,80 310,00 
665,50 '191,50 
665,40 510,90 
660,60 000.00 
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• 
JOB NAME: SHE.LB'/ TO~ (l::,q 1 f' FIS . 
WATERCOURSE: tvi1f)lil ~ BRr,.r,\c1; CLJtlT!J/J RI VL" i·' 

CULVERT DESCRIPTION: l/1111 ·. i ;_ .. ;;, uf, (' A. 

•,l,'l',1 ',·'/Ii 
, 

I, ✓ ;/ j ,_..;_,;1,1, J; /l}/(l./1'/.; L/5 ., ·r',) 

li,,u/J I 1 I , I 
WEIR DESCRIPTION: ·1 I 

r,1 ,,I f't' / ( , / ( J / c.,1:11 
5&' .£(JI i,J, ,, ·IA / 

A= 19-2 D= t. 5 
WP= ~J-9 Ke= o,</ 

29.1 • IJ,Zf/,C ,0"3/ 
R413- n = 

CALCULATIONS AND COMMENTS: 

I -+ l<r + 

Ii 6 ,'-/-

20 I fl, L 
i? '-I 13 

,t- (l~,z):<.,,;)(Dsl)
2 
f;8 

• 
CULVERT 

BY (!r;,J 
/'~ K :J : 

6:/'~. '7 

EL 6(, '/. d 
I 

Sta. 1,, ~fl+ 7'1 

• 
JOB No.l I • , I - I 

l I ~ • , ; I ": _) ,; : 
LOCATION: 'I) 

' t .. 1 ' . 'I/, I . 

I DATE";·,"'/- 77 
: 

' ' EL. l :,. I ,·, 

~· 

EL. 
So= ' J 

L= 5'"?. 

l I Sta .. . 

Corr;· . 
II~ i .,,,. C Id f J 

-/4:;.,,, ,_-J I - . :::: / ., ·'.J'd" <' ( I ' 

../ j l'rr') /., C 1/ . (' / 

• • 

' 
( 

! !_ 
[ 

( r r 
I J ! . 



~ohnson & Anderson, J-,.. 
Consulting Engineers 

P O Box 1166 2300 D1x1e Highway Pontiac, M1ch1gan 48056 

Job Name: ')~,_\ \?,r ~ F-::- r 
\ vs p ~ 

HYDRAU. STRUCTURAL DATA 

By: 

C obi:!:) BEU 

2./z.1h, 

..:.. . t -Ii) t-·\ C '~ , 
L :,/,/\~t...,r--,.,-

1
,,.;,.:.. 

• 
Date: ' ' I Feature: C..f---' f " V ·. I•·-

' ' Water Course: I'--' p,, "L -11- 77 ~- '( (_ 1/\ r \ -· r, -_._. ,., [.",.- '. - ...... "")','" 

Remarks: 

Width of Piers: t,) /.; Pier Shape: I J f', No. of Piers: I J /.-. Area: 

,later Elevation: (,,(.,,7,(,, Length: 7-S.~ Width of Deck: So.:;, Skew: 

r"Trlrt C-1..fl":"T/"'II r 1 t L.. u .)l'\C.IL.n 

I! r'&l':i:l e View N , ~ View 
?\0-,,, 1 

. . · o_ I Pro-{'; / c 0 0 

I 1 j 
- ,., ,,. 

-~j,/;7 ' I I -tS\·i, \\ -~l. \.. ,,. 
\\ Y(I I \ §a' -~;.v-,; ".:~ I I I . I I -.A..--.,.;J:r . ..;;.,..,,._ I I )~-;-;;i 

\~ 
I - - - - . 

I j I 
I I 

' ; 
' zs.s ' J,c- .... \_.-

' i it: ' I 
i 0'400 

I _____s 2..4,.,;, I,. td z..-(<' I 

-~- "'I 
'-- ,:.,:--

.[. I ~-
J \. r~ 

,_ t 

I 'r ' 

~-,.J ' l, 
7 '::' I 
,_ 

I \ 
, 

~ : :.. ,_ r . -
' ' / ;i 

I 
I 
' 

\.ASF 

) ~ ) 
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~,1 63821,00 36 1500,00 1520,00 91,oo 31,00 t 81,0,u 1,000 

b3~71 I I , la , ,: 
BT 35,00 o.oo E,f\l,10 o,oo 100,00 680,20 o.oo 200.00 

.. 

BT 300,00 679,10 0,00 400,00 678,60 o,oo 500,00 ~77,90 
BT 677,60 0,00 700,00 677,10 o.oo 800,00 676.50 0,00 
8 I 0,00 984,00 676,10 0,00 1000,00 675,20 o,oo 1100,00 
BT 1200,00 E.74,00 0,00 1300,00 674,60 0,00 1400,00 676,20 
BT 677.10 0,00 1497,10 679,10 0,00 1500,00 679,10 668,70 
Bl 668,70 1505,00 F,79,10 672,70 1510,00 679,10 613.70 1515.00 
BT 1520,00 679,10 668.-00 1522,90 679,10 0,00 1522,90 677,00 
BT 676,70 0,00 1700,00 675,40 o.oo 1770,00. 674,70 o.oo 
Bl 0,00 1900,00 E.75,50 0,00 2000,00 67'+,00 o,oo 2100.00 
BT 2200,00 672,70 a.co 2300,00 672,50 o.oo 

,, 
GR 681,10 u.uu 6A0,20 100.00 6/9,'+0 200.00 679.10 300,00 
GR 677,90 500,00 677,60 600,00 677,10 700,00 676,50 800,00 
GK 676,10 984,00 (,75,20 1000.00 674,70 1100,00 672,80 1200,00 
GR 672,30 1'+00,00 67'+,60 1'+':H, 10 67'1. 70 1500,00 668.70 1500,00 
GR 667,90 1505,40 6F.7,40 1505,40 667,40 1510.00 667,90 1515.00 
GR 669,30 1522,90 672,90 1531,00 673,10 1600.00 673.70 1700,00 
GR 6/4,90 1!\00,00 675,50 1900,00 6 7'f,OO 2000,00 673.BO 2100,00 
GR 672,50 2300,00 
*******************LISTING OF TOP AND BOTT!1M SECTIONS OF ORIFICE******************* 

1500,00 668,70 1500,00 6(,8,70 1505,00 672,70 1510,0_0 673,70 1515,00 672.50 

1500,00 674,70 1500,00 6(,A,70 1505,00 668,00 1505,40 667,90 1505,40 667,40 
1510.00 667,'+o 1s1s.o• 6E,7,9o 1520.00 66a,oo 
************** LISTING OF cOORDifJATES OF ORIFICE********************* 

1500,00 668,70 1500,00 668,70 1505,00 672,70 1510.00 E,73,70 1515,00 672,50 
1520,00 668,00 1515,00 6;.7,90 1510,00 667,40 1505,40 667.40 1505,40 667,90 
1505,00 661:1,00 1500,00 bf,p.. I 0 1500.00 668.70 

--- -- ---- . 

• 6 79 .,.• o.oo 

0,00 600,00 
900,00 

' 
676,30 

67'+.70 o,oo 
o,oo 1497,10 

1500,00 679,10 
679,10 672,50 

o,oo 1600,00 
1800,00 674,90 

673,80 o,oo 

. 
'' 

678,60 400,00 
676,30 900,00 
672,70 1300,00 
668.00 1505.oO 
668,00 1520,00 
674.70 1770,00 
672,/0 2200,00 

- ·- .. 



• • 1 • 

WETTED PERIMETER 29.l/R**l.333 13.286& 
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I. 
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• • • 
NO. I sr 1(, I () \ I , I ' 

JOB NAME: s 1.1,~u?iy ,oi,0iJs1~ If• 1::-1 s JOB ; ! ., ' 

WATERCOURSE: /v11•~~)•:: i3iU1tJc1; CL'NT01J I<. ' v C ,) CULVERT LOCATION: 1,;,,,.,,, ., .. r,,-JL,-1/ ,,,. :·: i 1·1 . ' .. 

CULVERT DESCRIPTION: ,._, VL T1 DLII- Tt: A >l <.'~ BY r:·:11 IDATE ;/1-.;/7"1 I 
MA\'. /! • Lt.U- EL. 

' ~-- - ' 

WEIR DESCRIPTION: 
EL. ("74-4-

EL ( ' 1 I 

A= D= So= C ; (, r' 

WP= 3. I 
, 

Ke= L= r 

29.1 _ 
. (l 3,(o I I Sta. R4/3- n = Sta. G,G,'7 -f2·-:: '' ... -t 

CALCULATIONS AND COMMENTS: ' l 

- MA1.1,.1,.Jc
1
5 n - [ i ' ' f n : r~-3 )( /:; .04 X G-C. I 

r 

I', = . 0'3 I., 

.. . .. .. ... . ... .. .. .. . . .. .. . -



, , 

~,, ~hnson & Anderson, Inc. 
~"IIIIIIIIIIP" Consulting Engll'\eers 

HYDRAUL.STRUCTURAL DATA • P O Box 1166 2300 Dtx1e H1ghway Pontiac, tl.1ch1gan 48056 
' - ' -_.V_, (,,,..... C d N S(.., -,"' -C' ?-- -o e o. 

Job 1/arne: ~ · \\ 
~Y· r 1,~, 

Date: ,.., c. _
17 -- .._) .... 

\ I Feature: K- .- I .I \·later Course: ,._, 
-1 ,,, -, 

Remarks: 
\'' _, ... \.-, ~l \:-. , ·-

Width of Piers: P1 er Shape: 

Water Elevation: Length: -, I, -::"" .. c~ 

-P-rof.i 1 e View 
~,;c.. L 

--~,----- t 
\ 

No. of Piers: 

Width of Deck: 

FIELD SKETCH 

I." 
Area: 

Skew: 

-Plan View 
Fr oi,,..,::c. 

t-! i/ -~1 F------~-•-:=£:; L 
- ----------~---------+'---+! _____ _ 

I 

7 ·7i--------·· ; 1--i-------_- -- . . 1· - --· \ ----=--=---. _t·_ - __ :_-~_ ,_l.~_-__ -_·-_-_-__ .t_.1 
----' 

::,\ .a 

i 
i 

- ---~--~ - - 1 

' 
/1. 

' I ~l 
... -

.- I 
I L ~I I 

' ' - ' I 

I 1 

I ' I 
! 

f 
' 

11 
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• 
JOB NAME: SH !:Le,V TQt,_)r-lSHl P F15 

WATERCOURSE: MI DD,Li: j:,f.,/\,;(:( CL!NTti>J 1{1·,•·1' ' -· ' 

CULVERT DESCRIPTION: 1/.1~1 -s- , I . 

!1:Jf - ~"•, .,,1 .I, t . , ~ i Ir ('r // .. ,, / " 
,/ 

WEIR DESCRIPTION: ~""'✓ /"t:,11'/,,1,; 'I .,'' // slo 
;;::.; I ' I • 

~-I,.,". -I;~~ v' 

A = ·yy_ 'ii D= ,,-;F {; 

WP=z.'t:h Ke = 0,1: 

™ = ,;; ,_; ::;1z. 
R4/3 • · · ' n = .Oc.5 

:ALCULATIONS ANO COMMENTS: 

/J' 1 . 
/.,.,/r,'I r I/ f /! -

,, ;:; ( 
11: ~-} - () 2 5 

XKO 12-
, k - ..., . 
\ {,I I., I • I 

\ <or -- I ( ) )' ~( ) /. •· J,., f .~ 'ii. 77 /z_ I , ll 2 .__. /,:1 

1 ' ✓r0 i , . 
.\.-I',{/·\, -

• • 
JOB NO. I - I I' I 

CULVERT LOCATION: ~\. J j ',: / '
1 1 I, 

BY//·· !DATE :S- - ·,.; . r· I i I 
M"- UIS t:LI ( EL. ' t~r -:. {·, 

~· .. / 
L• 

EL. ''/ I -1 ~; F ,-

EL 
So= 'J 1·.i, ' 

L = ~() 

Sta, 713, ~'30 I - I Sto. I 

-(__'orr; · 
.; 

' 
I. , I ./ ( 

!,.', ,., ,,. .. , .- or~ · _ ,___ 

/):,: .,/.,.,, ,/I(" 1-/ I. ;, 

, 
-, -
'7 _l ~ 

I 

-1- 1' 

( 

j 

\.. 

( 

i 
l 



hnson & Anderson, Inc. • 
/ Box 1166 

Consulting Engineers 

2300 D1x1e Highway Pontiac, Michigan 48056 
Code No. "J l.,, t D- c:, C3. 

Job Name: c --,-
/ ~,.__lt::L~u \ V..'l 0. By: ~ 

l(. ' µ d'"',:,..F,C...., 

Date: 
7 

_ '4 _
71 I Feature: "Z.. _ S .o' C r.. 6 14ater Course: 1 ,, ,-L ,Ju,.- D H. \.". \.(\,_'fE'~lr v'\ ,Q ._... fA.rrc::,/,/ ~ ,.;_ F--

Remarks: 

Width of Piers: Pi er Shape: No. of Piers: Area: 

Water Elevation: & '7:::?. g Length: Width of Deck: Skew: 

FIELD SKETCH 

1 
l 

'·~ 
C 

'V 

,-
1"' ·

' I 

Profile View 

N C 

I t 

l 

Plan View -
f.- J. Flo"J 

~-( i.-

--:---,----'-! 
I I 

I I I 

,<..- --1·-·--,---.(-:·· r X 
' - >---' .,__ ---
... _ ~ -- - -r ,-· 

. --.( ~ 

'-' . -'. r -
r: 
r-

.., L 
I 

! 



'(l 712':Jl',0] 33 509,50 5??,50 '> o. n n r,o,oo 1,0011 • • • 27,00 o,oo 707,30 o,oo 100.00 705,00 o,oo 200.00 702,70 n.oo 

n 300,00 700,40 o.oo 400,00 698,90 0,00 509,50 699,50 693,70 509,90 
H 699,50 695,70 510,70 699,50 696,50 512,00 699,50 696,80 513,30 699,50 
n ,;96,50 ">14,10 699,50 695,70 514.50 6')9,50 695,10 51.7,50 699,6{1 694,70 
n ~,17,90 699,60 6CJ5,30 518,70 699,bO 696,10 520,00 699,bO f,96,40 5?1 ,30 
n 699,bO 696,10 522,10 699,60 695,3n 522,50 699,60 694,70 600,00 b99,/\0 
n 0,00 700,00 703,10 0,00 710,00 703,60 0,00 735,00 705,60 o.oo 
n 765, 00 708,90 o,oo 800,00 709, liO 0,00 900,00 709,30 0,00 1000.00 
H 1oe,40 o,oo 

' ;R 707,30 0,00 705,00 100,00 702,70 200,00 700,40 300,00 697,10 4 Do, o 0 
;R 6':l3,90 500,00 693,70 509,50 69?>,10 509,90 692,30 510,70 692,00 51~.oo 
;R 692,30 513,30 693,10 514,10 693,70 514,50 695,30 514,50 694,70 5 l , 50 
;R 693,10 517,50 F,92,50 517,90 691, 70 518,70 691,40 520,00 691,70 521,-~o 
;R 692,50 522,10 693,10 522,50 694,70 522,50 695,90 600,00 697,00 631,00 
;R 700,70 670,00 702,80 700,00 703,60 710,00 705,60 735,00 708,90 76,!'i, 0 0 
;R 709,40 800,00 709,30 900,00 708,l!O 1000,00 
~******************LISTING OF TOP AND AOTTOM SECTIONS OF ORIFICE******************* . -

509,50 693,70 509,90 695,70 510,70 696,50 512.00 696,80 513,30 696,50 
514,10 695,70 514,50 695,10 517,50 694,70 517,90 695,30 518,70 696,10 
520,00 69F.,40 521,30 696,10 522,10 695,30 522,50 694,70 

509,50 693,70 509,90 693,10 510,70 692,30 512,00 692,oo 513,30 692,30 
514.10 693.10 514,50 693,70 514,50 695,30 517,50 694,70 517,50 693,10 
517,9n 692,50 518,70 691,70 520,00 6<ll,40 521,30 691,70 522,10 692,50 
522,50 b93,10 522,50 694,70 

~-4r********** .. * LISTING OF COORDINATES OF ORIFICE********************* 

509,50 b93,70 509,90 695,70 510,70 6CJ6,50 512.00 696,80 513,?IO 696,50 
5lli,10 &95,70 511i,50 695, l 0 517,50 694,70 517,90 695,30 51A,70 696,10 
520,00 691',,ljQ 521,30 696,10 522,10 6CJ5,30 522,50 69li,7o 522,50 693,10 
522,10 6';l2, 50 521,30 691,70 520,00 691,40 518.70 691,70 517,90 6'32. 50 
517.5c 693,10 517,50 694,70 511i,50 6CJ5, ?,0 514,50 ,;93,70 514,10 693,10 



• • • 
\ 

"-
=>13.30 692,30 512,00 6q::,,oo 510,70 b"l2,30 509,90 693,10 50q,:,O 693. 70 

UHIFICE AHEA 37,8 WETTED PERIMETLR 37,6 29,1/R**l,333 28,9712 
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• 
JOB NAME: SA.-/6<1 1cJw11sA,';:,, FIS JOB NO. J561o Io~ I 1 I 3'15 
WATERCOURSE: ✓ .,1441/4,,cl />,,:,,~ CULVERT LOCATION: 2f ;1f;'/e Jg .. d 
CULVERT DESCRIPTION: //2ree_ t 7'' t </-5

11 
BY ,fFJ-/ I DATE 6 - I - '17 I 

,Yj I I 1-l-i'- ,-,/o-1~ ~,c,) l)ro r l'C /;,1 d .,{;,.,.. ./,:1/ Jf14 y ,/'5 :: u.. r: EL. :;'c."'¥ 't 
i1Z4-',.I pr/,V C .! 'T,i) I I v' V 

L_ ~ WEIR DESCRIPTION: ~yed rd .r tl:v & (I y;/J 
76' ;,£0-/ Jrt1,::,//;{ I EL. r/?- </ 

EL:;'/~. y 
A= /j,/, g D= -f",7 So= 0 

WP= 6,S. "/ Ke= ~-8 L= 7t 
29.1 = 15 6~&J 
R4/3 I n = • t) 7 S1 a . .:;z:Fl--- -r (} 8' I Sto. ?'Jl -f 5z._ 

CALCULATIONS ANO COMMENTS: 
N1 / 

- 11o/1'117 s // -
- (or4 -

f=-.t?} l!ssu111e J/-:. I, 0 

..;;, 1:1., f . ..,' I rvn 

- X J<oR - -1-/,, /1 
,_/ ,- I / '-- : £ :: . OI J ,:;..._ . . '? 

'>'-<oR = I+- k'e. + 
29, I z. l 

l/4~ ¼e ~,n t/S-e I/:- /, , 
- IV 

'y k'o~ :: I + 0,8' + { I 5 , (, q 6 G) (, o 7 )'"(7 l ) -/ . / . ' I 

- CoPQ = J',oJ 
X/<or2 -:: z. 'l'ft./ 



ohnson & Anderson, Inc. 
Consulting Engineers 

HYDRAU~ STRUCTURAL 

~~37S · 
DATA • P. 0 Box 1166 2300 D1x1e Highway Pontiac, Michigan 48056 

,' Code No. %'7D. 0~ 

Job Name: S~e..\ \._" \w,-, FTS By: C.' Ho.~ 'C?.1 o. M<-uo,-,o.\o 
12., No:. .. s. 

Date: ' • I Feature: Water Course: ,., o,t e. oro.""' c.. 'v-. 
'l.-7-17 C, 1-J ' Ee, ( I c_\,V\ OV"\ ~,v<.v-t' 1 \ I ' f lo-~'T""' 

Remarks: i?. r.· ' ~ 

\>....,..,, r,.' ·z.A-- t,fi ' I 'c \?1 ?_. ,: .,...", C' ~' 
,:::: '<. __, u ~• r...-: 1 ~ t;:.,1 ; ... ~ 

• 
r C"'• ~,. "':: 0" IL_'II ,::,-."l ft:_ ,,) C: F , ... ~ (" .. .,.. ~ I,:"°' "fir...!.: r.. . _._ 

Width of Piers: - Pier Shape: - No. of Piers: - Area: -
Water Elevation: 72..\~ Length: Width of Deck: Skew: fi..s. hotc.d 

FIELD SKETCH I 
' Profile View r 3-\

1 
,
11 Pl an View 1) · 

. --~ l-1c-l--1\'___. o-tcO 

I / - I -----r-fl -, 
I I I I 

e.d. s"-..-+a~ ~ -· ' I I 

I /~ l I I 

=:[!__ 8 0 I l \ I \'Y 
I I I . /· I '9 7 _I E)\ r-- I 

- I 
/ r. 

I I I I 
I ' ' 

- N / -- ~-/ 
I I I I 

I 
11\ ~ , I\• ~ l ' I -- !-d' --bl · · "'~ .,,._ '?S e 1 , ~ - ::. ,~ ? . /-, I ' 

,._, 

';:,' -7'1 -.1 )(. 7'-\ ('' ...... ...... 
I . I 

171 
I 

' 
I 

/ 
- ' \ <> 

.r E.. 

~ 

." / -
----



xl 

'lT 

8T 
9T 
'1T 
"·r • I 

GR 
GR --
r: R 
~K 

GR 
r,R 
GR 
GR 

/ 7 7 U t • I, I -• 
31,GO 

?35,no 
725,50 

-12?,cO 

7?5,5n 
722,00 
?81. 40 
726,llO 

o.ro 

721',UQ 
720.? •-
719.40 
71'?,0Q 
719,llQ 
719,00 
721,80 

::, 7 

o.oo 

7?5.40 
723,AO 
?61. DO 
7?1.50 
7??,40 
?7!'-,00 
72'1.60 

0,00 
7~,7.00 

o.oo 
.. --·-;,53,00 

260.40 
264 ,60 
?72,00 
271',,UQ 
2&2,00 

729; 30--- 657.00 

?~, 2 ,.Utl 

7;,f_ .40 

o.oo 
?'i1.00 
7?"i.5Q 
...,.,...".I l1 ri 
I _, .J • 'TU 

;>7,-,0(1 
7?5.60 
7?2,80 
'i07.00 
7'10.60 

7?6,70 
719.40 --
7?0,f'O 
718.E'-O 
7?1.00 
718,80 
7?2,10 
7"-0 ,60 

21•?.ou 

o.oo 

253.oo 
725.50 
7;>1,40 
2f:B.oo 
725,50 
723,80 
;;02.00 
726,90 

0. 0 0 

75.no 
253.60 
261,00 
266,00 
212.00 
278,00 
~75,oo 
757,00 

lb. 0 0 

' 75.on 

725.50 
724,40 
264,oo 

7?1.00 
21e.oo 
725,60 

a.on 

727,40 
719.oo 
721,40 
718,40 
721,40 
719,00 
725,S'O 

7b,l)U 

7?6,70 

7?1,40 
259,00 
7?5,50 
7?4.00 
?74,n • 
7;:>5,60 
7;>1.40 
575. 00 

175,00 
2'i5,00 
2f'. 1. 0 0 
2F,8,00 
274,00 
21'0,00 
475,00 

/6,UO 

o.oo 

253,60 
725.50 
121.00 
,.., -. .... t'\ ... ~,u.uu 
7?5.50 
724,40 
375.00 
729,QO 

725,40 

1.uoo 

175,00 

725,50 
723,80 
26",60 
72!:.50 
721,40 
260,00 
12~.eo 

n.oo 

235,00 
718.80-·-- 257,00 
721.00 264,00 
718,60 21c.oo 
720,20 274,00 
719,40 281,40 
726,90 507,00 

~ -- -- - - -- - ·---- -------

********:..*:,:****'t**•LISTir G OF TOP Ai'JO BCTTnM S[CTIO~·S OF nRIFICE******************* 

253,00 72],40 2"i3,6o 7'??, RO 255,oo 7?3 0 1\0 2'i7,oo 724,40 259.00 7?.3,80 
260.41) 722,80 2e,l,OO 7?1,40 264,00 7?1,00 264,60 722.40 266,00 723,40 
26ff. on- 724.on 270,00 7?:1.40 271,40 7?2,40 212.00 721.00 ;:>74,00 · 721.40 
274,60 7??,BO ?7b.0~ 1;:,~.~o 2711,00 7?4,40 2f\O,Or 723,BQ 21'1,40 722.80 
2(12,00 7?] ,40 

2::i3.0n 722,bO ;:,"'h~.uo 7;,ri.~1 n 253,bO 7]9,40 2c,s.on 119.oo 257,00 718,bO 

2:,'3. 00 7] 0 ,oo 2t.0,4Q 71q.40 2hl,00 1;,o.e.n 2~.1.00 121. • o 2£',4,00 121.00 

264,U~ 71'l,L10 21'- 11,60 71 Q. no ?66.0(1 718,60 2,_jr{.00 718,'+Q 27 0. 0 0 718,6(1 

271.40 719.00 272,00 71°,HO ?7?.IJO 7;,1.00 21u.oo 721,4[1 274.00 120.20 

274,60 71'3.40 ?76,0(J 71 °, 00 ?71'.,00 718,8[1 2r,n,on 719,0Q 281,40 719,40 

2ii?,0n 1;,n.211 2A?.nn 7'?1. 0 0 

**~:+••**"'~*-.** L TS TI Isl' OF r :lrl r, I , l r i II TES OF QRIFJ(E**~***:t*:t************ 

' 727,40 

722,80 
260,40 
725.5(1 
723.40 
274,60 
725.60 

o.oo 
657,00 

722,60 
719.oo· 
719,80 
719,00 
719,40 
720,20 
729,00 

o.oo 

255,00 
725.50 
722,40 
27i.40 
7;,5,50 
723.80 
475.00 
729,30 

253 • 0 0 
259.00 
264,00 
271,40 
274,60 
2A;>,Q0 
575.00 



·-...,....,. M ,,' . ~- -· . u r - .. ' ,.. ,.. . ,i:,. .,._ ~ • ll I., - . ' L ' . ..,, ,. , ,_ • u .:... - ..... , ... u ' ,_ ........ , 1.,, 

26 • .4.722.80 2hl,00 72] .40 264.00 7?1.00 ,,60 722,40 266,00 723,40 t 268,o 724,oo--- 210.00 ·7;,3~ II 0 271,110 7?2,110 ,oo 121,00 2711,00 721, 40---- -- - . 
2711.60 72?.80 276. • 0 7?'1.flO 278.00 7?11,110 o.oo 723.80 281,110 722,80 
2e2.on 721,110 2P2,00 12r,20 2~1.110 719,"0 2F,o,on 719,oo 278,00 718,80 

·21&.on 719.oo- 274,6~ 719,40 274.00 7''0,20 21q,oo 721,40 · 272,00 721,00 
272,00 7]9,80 ?7 l, 4 0 719.00 270.00 718./;(J 2(,f.,00 718,40 266,00 718,bO 
2c,4 ,6n 719,00 2h4.rJ0 719,i\O 2611, 00 7:>1.00 2(,1. oo 721,40 261,00 720,B0 
26 • ,4r 719,110 2~:9, 00 719,00 257,CO 718,/lO 255.00 719,oo 253,60 719,IIO· -· - . -

253,00 120.20 253, • n 7?] ,40 

·- --- - .. 

Of.IFICE AREA 104,f ~FTTEO P[RIM[l[R 15.6966 

,. f ... 
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JOB NAME: 5 ,,{, Ji, 1,/ /ow,15),',> . Fl 5 JOB N0.156,Po Io~ I, I 3' 11 
WATERCOURSE: 
-

✓ llfat✓lvl11/ 1?ci,~ CULVERT LOC AT 10 N :A).",.,,./ 7;.-:,,,,,,f' rf /,)p5./,,.-,, .<". -<'. 
CULVERT DESCRIPTION: tVood-,.,-, /'(3 I'//" /7,{)d BY Rr1-/ loATE &-/- rl- I 

ir,t/;<2 EL. 
-

/ ~ WEIR DESCRIPTION: ,g rl~wrl L ... ~~ 1 c· ;.✓,' If. ... ,_.' .... ~ 

~ 1✓ £(; I- j,,-,;;/-(/ EL. 

EL 
A = O= So= 

WP= Ke= L= 
?O I A '.2 I Sto. 
L.;J, I - , U7 
R4/3- n = Sto. 

CALCULATIONS AND COMMENTS: 

J/4c- l 
. . 

tfa /I,.( ;,,cltc~ler ~ 

o-f 6, I .;;pf 
~ /' (/r'U5U fdc:I -1,,;,,11~,,. -:. • OIZ. 

r; pr 

11 far ,: j,.,., ,,,, I :: . ~3§ 
//_ ) /~ 

/ </5-,( ,_o3S"t_-r Z(;:.2_)y ,o·z 2 +- z (f 2.)y .012 2.-/ 
• 2-

2' rz.. ~,, x. c · 2 
·--- --

/J-=- ( 6 <I. 7" / 

11 -:. . az 9CJ? - 0,3 - . 



•"-IP! 'b > ~»JlH~-Jl-u.l•me•111111mm1w• ~..m--rllliwemnree1111111---tr..,, ..,,a;:mm::::m,1 ,,.c z:55Iffttlt • • Johnson & Anderson, Inc. HYDRAULIC STRUCTURAL DATA 
C0O1;l) i!,£.lJ 

7../ ,4-/;7 
,,r ~ '--lt, Consulting Engineers 

,,- • P. 0 Box 1166 2300 Di>ie Highway Pontiac, M1ch1gan 48056 

Job Name:.,. 
,:,µl;'i_P.,u T,.._,,::,_ F:r.s. 

Date : -Z.. _ 
1 1 

_ 7 1 I Feature: . '· Woeo. 

Remarks: 

Width of Piers: . , 
1,0 

Pier Shape: 

Water Elevation: Length: 
7~ I..,,,~ 

FIELD 

Profile View 

·-- ... :-- :::e, V 

; 

......._ I ~, 
... 

' II 

~ :S. ~ 3; ~ 

No. of Piers: 

Width of Deck: 

SKETCH 

I 
l'-s\ . 

\ 
~II 

I I \ I I 
-l..:.. .'- ..:...-:-, 

I •, 

: I 
' 

' ' . ' 
' - +- ' -

' ' ,-. \ ' 
' '. 

' I 
I • 
I , 

---. 

. --

Code No, 'SL. 1 0 - 0 ~ 

Water Course: ~.I ,i'i, Cl..,,-..1ra,_, R,Ub'f.2 

Area: '~ -::, 

\ '+- Skew: 

. 

I 
'. . 

r ' t 
' 

w .z. 

-. 
' I 

' 
~ , 

) r'>,~ 
_) 1,-
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APPENDIX B - CALCULATIONS AND GRAPHS FOR CHESTNUT LAKE 

• 



' 1,,, 11 
C. 

,Amwn & Anderson. Inc. 
~ Consulting Engineers 

.11111 U.. ~ !00 Dixie Highway Pontiac, M1ch1gan 48056 

q1: I 

Remarks: .., • -"'ti~.,. 

Width of Piers: 

Water Elevation: ,11.'!. wl 

? I~. I. UJI;" 

Feature: 

Pier Shap~ 

length: 7 ~ ~ 7 4-1 

HYDRAU. STRUCTURAL DATA Co~ED $£~ 
"l./ 'i'/77 

'. 
c l«•i• co.,..1"'<' 0 1 c.v.\\/e. Water Course: 

r- .. _.,, lJ 

No. of Piers: _ Area: 

•• ,,.k.l, . .\,,. Width of Deck: - Skew: 

FIELD SKETCH 

//. 
-· ----- ~ it 

Code No. 1::,to lo-DB- e,s. ~ 1 '2.. 
c ono\o 

'' H\
0

0Q.1ct. \'"'O'M .. '°" 
C.\,\,\o"' 1<1'«.-

Profile View 1-rP, , 
Sc_yec..V\ ~t°!>c. 

7.':>'-..1."'!,'!,' -.,\l"'l>.-1-1. 
'<,c.~s e,0,11' o,<:., 

(,q:::; Plan View , 

" ~ "" ....._ 

~ 

I• \C,' ---1 Co~L. 

blo•k 
,-,-r::::::::,---:'f'i;:i_ c::n ·~· 11~· 

I--- -r-- ~ 

- -:t:=-
', ,, 

i -- ~ 

I'-

t~1' 

\
-" -- . -- -

I \ 

1:!!. I 
it 



s'"rt c;y r:iw is•n,, 
(t-'f ~T"llJf 1_n,;c:- 11UTL 0 T 
, .. qn,J!...-~ ,, >Ar,,1c1-1 (IF r ..... c. CL J1,JTIJ"'J .,...T 1/r- ~ 

GLJt /r-1_ ,... ·1A 1,,1!l_ Y • 3 0 1 ,_,.., [ /, () T --1 

f'JIJµhF--< OF 0'"\TNT::.= 
',TI\ Tl[,,. rl F1/ATI(),J 

~-~ ll'l.20 
l ·I tl,, .I 'J 7 1,; • 0 fJ 
200.0(• 72R,20 
31J0.ll•J 72'i.60 
400.08 72'i.90 
:,')•J,Oll 72'i.b0 
hl/0 • tJ r· P'i, l 0 
h :) 0 , 1 'l 1-,.,, un 

wILH>-1 ()" R(),\:")vll\Y= 30.110 
1-?()A () SIJ'-'FACF:G><AVC:-L 

EL•.VnTJON FLU•, CI\ V rn~ "T ,1 T --1 A•.Jt'A 
FEET CFS FEET SFT 

7 ?':,. 1 0 U. 0 o.o fl. u • f, 
7>'i,2G O.b4 2,",,'ll ,'(I. 1 • ,1 u 
72':i,30 3. (,(:, ?,54/J q. t, • 4.0u 
725.40 1 (I. 1 'I ?.',',>\ htl,, Y,,!/1 
7?'J,,5f, c 1. 1 c 2, c; 7r-, PO,, lf;,, ill 
7;,c;.6~ 37,?>J C,,7YS l u 11. z....," I) l 
7';!~.7'v :;,Y • 51) 2.F,04 1 , :; • )h.,'J~1 

7 ::> ._, • >1 f, r<Y,,-. 1 2 • b I fi lhh,, .,1 ,,2.., 
72'i.<;() 133.3-, 2,5-J,' -i () <-1, • /4,'1) 

7 ,,J'-1,, fJ{J l--1-i.?U 2. hr' 7 l(lk. l<J':',,21 

• 7? f, O 1 r, 271.11 C. h..,H JI;,. 131'. )4 

7~,;.2r, 3">c. bl:> 2 • h •~"-,1 31 7. ]">k, ,c 
7?'1.3~ <+o2.Y0 c.,7,''l l?l • 1 gy O,... ,J 

7';J':),,4'J 573.9•J 2,,74~ ,? c; • 2.j('. , .. 
7;,,;_c;o f,-15.0b 2 0 7 7-,, "32'-. ?f'J4,,-+~ 

7c'-> 0 bO ~?.b,34 2 o 7u--, .3 ":I, '\ • z~ 1. ,-,.., 
7 ?'::, 0 7 ,, Ynb • r-'...., 2 • .::q .... J ~' i' 3JUOJj 

• 
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JOHNSON a ANDERSON, INC. 
CONSULTING ENGINEERS 

BY {,-= ;, DATE : . . JOB DESCRIPTION f · · ..f. -· '• · : .- SHEET · OF ------ ------ ------ ------~-------------- ----- ----
-· ,. -....- -- I ~--17{.J /'•~ tll_~~~C!- ___ .:_i,_-:,-- _ _;__-'-..,:-:,__-:-_-::.-:-~-::_-::-------=o-" -- __________________ JOB NO:-~:; __ -:_;_;.. __ _ 

' . 

f --- - -
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-•--1----~--'--

' E.~ -:: 

--, -. . ,, 
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' ------ r--- -- -----------
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JOHNSON 6 ANDERSON, IN~ 
CONSULTING ENGINEERS 

. . 
BY ______ DATE ____ _::_ JOB DESCRIPTION--~.:~---------_----~-------- SHEET ____ - OF ___ _ 
SUBJECT ______________ ~_ •. __________________________________ JOB NO __________ _ 

1--- . ;--- ! I / ' -----. --• 

__ , --, -· ------·---1 :-----------~- L ... -

j i 
L_ : ~-r 
l : 
: 1 
I r ·. 
' ' i 

l 
~-i _L- ~ 

~-~~·-~---'---! 
: I 1 1 

! ! 

f---· 

' ' ----1 !._ 

Ir - - -- ~• 

: 

F
-- -- ·7 .... r:·· 

- - r·~ ..... . 
1 
' 

!--- ---, l" ! + 
------ - - I '-.:. j-

' ' • i -:- ,,.._ '-T-

' ' >----------J---· 
-- _.,. 

/ 
' ' 
/ . 

I 
t. 
I : '--------·-----···· ... 

!_ __ , \.__ , ... ! ' ..... __ j __ J ___ : 
_ _j_~-~-- : , _____ ;-:_:~----- ~--:!-=. -~ -:--~---/:~t~--t-~---:--. --- I ______ : ___ . ___ r·-- : ___________ ---, 

: ' I 

-L: ___ :_ -;_ -~L !-: -
1 

--------. _j ___ ~_ ·r--. __ : __ ~--l _ 

.... t ---

' 
·---- --,---

: ---------r--· 
' : 

----~---~--
: 

' • : · ' I · ' 1 -1- · ,- 1 -
-- ..--- ... _' .. ; .. ' ___ --------·-~- -- '-- '--- '_ ' - ___ ..,' - ;! • • __ ;:,_ ___ / __ _ 

> I ' : ' : : I 

- .;..- ~- -
J • - • -- • _ _....r ___ , __ _ 

-- -- ---f-

·J .. ;.:·.:=. i:=.-.-1;. ~:.L~i~=i .. f1 

. .'. Lj_~-:{~]~~- ·;J~ I· ..... J, 

. ,____ , l 

i i 1..:-1 , ll17 ~.v..t~~, :-- ·"" y.... ,:..~--t~·r'i'.:-'.): 
,.~, , ... ~ ... : ....... ;fa, S.llti.1i:;.=;,t::-"'.<::.~-··L.~-1c1,,. ·•-"s..~.-, -

.1: .. _~ ---.·. : ... ...... ; : ! ! i i"Jt,JI~/ .. ,~.. F' h,,i 
-- '- .i ____ - l -- ------- ___ ., __ _, " _J -.:i"U- ~ _.r-r_., 1 

t I - -----------~ -- I --:--- iA~~·~-t -------~---' 
l}P... i 23:I _ .. i rJ~-.J,~ ct,,L,f':).._ .. _: ... j . 
i I l ' : ' : -+-----------~--------...;...-______ _,_ _______ . 

q. s:. .... . !J2 .. ~·- .. -~ .. -•I.Q~<-:.t ..... : ...... L ....... ·-~--·--···-··· 

JJ.·. ~ ---.·-~:-.·--lLi.·.:s·l··-·--·i· i .. : ... : ....... : ... __ J ____ · ··· ···I· , ··:- '-..!---
-- i - ~ __ . _ _ __ .,.i 0~_LJ(J __ : __ ,: : ______ ---+-~--- ----: 
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- 1 ) __ COUNTY: ~D1u~W-O:n~7 h~--

2) STUDY NAME: £ch. Q 0Jnd' 1t.uf 

3)WATERCOURSE: NWA.AJfjitA1d L)d\~ 

4) DOC UM ENT TYPE: ~:j!.!_t ~~~ 
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• 
• HEC2 VEHSJO~ u~nlTED JA~ 1976 

E~ROR CnRRECTTn~~ Dl.U?,0),U4,v5,Uh,07,~B,0~ 
~ODIFICATIO~S ..,~,53,~4,~5,Sb,~7,Sd 
**~*********************1f*****************~·* 

• C 

1 
T2 

• T3 

S>iFLHY Tn.- ~SHIP 
10 YE I~ FL00'1 

. ~IE'•LA•~O f)R ~ l < 

.JJ TCHFrK • 0' 

• J2 NPROF 

1.000 • J3 I. llMl 
QT 4i,OQO 
"IC • O',O 
•~H '3 , 0 0 0 

l\l 77?00,0UO 
)(J 0.000 
GH 728,F,OO • Gt-I 71 fl. '30 0 
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15~ 

•I" (_ _____________ ···---

• 

o.oo 615.90 28.00 617.?0 
0,00 615,90 157,00 618~64' --
0,00 615,90 220,00 619,0R 
o.oo 615,90 421,00 620,03 

-- - -- -

0,00 616,00 28,00 617.32 
o.oo 616,00 157,00 61R,7,; 

-- 0 .-o 0 616.00 -- 2 2 0 • 0 0 . - 619 ;·zz. 
0,00 616,00 421.00 620.20 

o.oo 616-,30 ·2a.oo·--- 6l~;oo 
0,00 616. 30 157.00 6l'l, 73 
0,00 616,30 220.00 620,24 
0,00 616, 30 ---·421.-00-· 621;33 

622.00 616,30 28.00 618,00 
'622,00 61'6;30- - · 1:17~7l-o ___ -619, 74· 
622.00 61(,.30 
622.00 1',16, 30 

-- -- - --·-- -

622,00 616,30 
622,00 616,30 
622.00 ··r,n;.30 
622,00 616 • 30 

o,oo 1',16,30' 
0,00 616.30 
0,00 616,30 
0, 0 (f ,; 1-6~-]0 

o.oo 616,40 
0,-00 - - -616-. 1.-o 
o.oo 616,40 
o.oo 616,40 

??0,00 020,24 
421.00 621,34 

-· 

28,00 61A,O? 
157,00 619.7'l 
220.00 - - 620·;3;, 
421.00 

--
28,00 

157,00 
220.00 
42 r·. o o- ·-

28,00 
151 :ci-o 
220.00 
421.00 

621.!:>4 

618;0·2·. -·-
619,79 
620,35 
6c2. lll 

6111.20 
-·62·0 ;42-
621. 20 
623.47 - - -- --- -

.03 

.09 

.12 

.16 

.02 
• u ':I 
• 11 
• 1 !:, 

Ill l)~ 

• <t-3 
.60 

1.23 

.09 
• 4.c 
• F, u 

1 • :~:, 
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.<'J 

.24 
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• 12 
.14 
• 1:, 
.15 
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• 94 

t .. no 
I. 14 

.oo 
· • oo· 

.ou 
• 0 1 

,09 .01 
,41 ,OJ 
~5~ -- -- - --·;·04 

l,r.'tl ,o,; 

• 0 ',/ ~00 
• 41 .oo 
,Sb .oo 

--.Hb- - -.al 

• 0 l ,06 
• 0·3 • a·-, 
.02 ,04 
0 0 1 .02 

--

.on 

.ul 
0 0 1 
,01 

.oo 
,no 
;oo 
.oo 

.-• r 
• 14 
• 4',1 

l,OH 

• 0 0 
; 0 O - -
• 0 0 
• 1 2 

~A.00 
l~/.00 
219.47 
381.96 

2R.OO 
157,0U 
2]H,99 
378,91 

-~ 11 • ·o 11 
l"i7.oo 
2;~0. 00 
4;u; uo 

28.00 
l~l~ou 
2?0,00 
421.00 

,00 ,2A,OO 
.01 1137,00 

-.--01 2;~0;0-1i 
.o3 4;'-1,on 

;oo 
.oo 
• 0 1 
• 21 

,04 
•· 1 y 

.27 

.43 

;20;00 
1'57.00 
2;20.00 
4.2'1-.0IJ 

;211. 0 0 
1 '" ,.-. 4-4· 
177.29 
2•40.4':, 

----------- --

- -

1 • 3 ·) 
·2;14 
3. 11:l 
4,13 

1. 1?. 
2,79 

-3; 24 
't. 20 

l. 10 -
3.43 
J, ~4 
:, • 0 j 

1,70 
j, 44' 
,j O g.:!; 

;;, 04 

24,tl/ 
33. 11 
53.13 

107,02 

2'>.()", 
33,9:, 
5H.9':i 

109.1:l;; 

l0.3'l 
1 0 oh Q 

1 o. "a 
10.1:lO 

10.40 
10.•IO 
10.11a 
10.~o 

1. 72 10.42 
3,49 10.1:lO 
.,,02 10,RO 
:,,24 10.>io 

1.72 10.4~ 
3 •. 49 1 0, l:l 0 
4,,05 10.i;o 
':, ;)Ji:! - - - Tff~-t<lf 

1 •. ~o 2R,l'l 
4., 62 - i-oo·.b, 
4., 8 0 130. 79 
7., 07 190.59 -~- ~ - - -- --

;:1. 
" --~ 
'' 

- --- ·--- ;l,i • 
" ". JC 

-- I _______ ~(I 
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I 
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"' 
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' .,, • 
SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHAHGf 

_.1 NU _ MBER LENGTH ROADWAY LOW CHORD GROUND CCFSl 
Cl·1SEL "iV '-IL GLOSS QCH DEPT<-l 

1 • 1 3 
---· - j .-2 ;:,--, 1570,00 360,00 0,00 0,00 617,40 28,00 618.~3 .04 .15 • 01 28.00 .r--~~~~ :~~ --·--;-~~: ~~ ------ -~ ::- ----~: ~~- -- -~i-~:~~-- ~~6:~-i 

!'. ____ 1510.00_ ,n_o,oo__ _ o.o~----- o,oo -~-~7,,._o 421,uo 

.. 6 2 o:e,2--- .. ---- : Ut> - --- . • ? i 
621.34 .o~ .1~ 

-·- ---. 11 c - --1 'i€. '.H 
.02 2•J4, rs .) .,. 4 lt 

o.12 

•• ; 
•• 

'1·' 

' 
I 

SECTION 
NUMRER 

so;ooo 
50,000 
so.ooo 
50,000 

590,000 
590,000 
590,000 
5cio.ooo 

•· 690,000 
690,000 

"I----- 690,000 " 

•·· 690,000 
,-~-- - -- .. 

790.000 
790,000 
790,000 
-790,000 

I •·: 
e;n 

j2' 

• i,' 

865.000 
865,000 
865,000 
865,00U 

.,. 1141.000 

1
,. ______ 1141,_0

0
00 __ 

:" 1141,0 0 •> l l 4 l • 0 0 0 

• 
• 
•· 

" 

•1 
•-· 

I 

I 

·1-i42.ooo 
1142,000 
1142,000 

- -- --- 1T4"'z;·ooo 

1159,000 
·1159.000 

1159,000 
1154,000 

--- . 

1160,000 
1160,000 
115cr;ooo 
1160,000 

1210.000 
1210,000 
1210.000 

- -12ru.-ooo 

1570,000 

DISCHARGE 
CFS 
28,000 

157,000 
220.000 
421.000 

28.000 
-- -·1s1.ooo 

220.000 
421,000 . . -

21:1. 0 0 0 
157.000 
·220 ;ooo 
421,000 

--~" nnn co.vuu 
157,000 
220.000 
4·21. 00 0 

"'" nnn '-Vevu,, 

. 1'57 .-oo 0 
220.000 
421.000 

28.000 
157,0UO 
220.000 
421,000 

28;000 
157,000 
220.000 
421~ 0-00 

28.000 
rsr.ouo 
220.000 
421,000 ... 

21:1,000 
157,000 
220.-croo 
421,000 

28,000 
157,000 
220.000 
421,000 

21:1,000 

C\•SEL C\1SEL DIFF 
EACH 11 

613.132 ·o. ooo 
614,005 .872 
614,280 .275 
614,987 .-108 

616,768 0.000 -- 618. 105 . -- l, 3·37 
611:1,514 ,40R 
619,423 ,909 

617.oos 0.000 
618.394 1.389 
61B,Bl6 - -• 4-?.l -
619,749 ,933 

C. 1 ., 1 CIC\ n nnn 
0 1 I 11 .l ";1"';1 VeUUV 

618,643 l,445 
619,078 ,434 
620,033 ,'955 

hl7 -, l ,_ n_nnn 
V .&. I II_, A,._, '-'•vvv 

'618,793 I ,4T6 
619,238 ,446 
620.l'l7 ,959 

617.99!:l 0.000 
619,733 1•734 
620.240 

.. • s or·-- -
621,334 1,094 

618.001 0,000 
619,738 1,737 
620,241+ ,506 
621; 3·42 l. 098 -

618,017 0.000 
619.-789 - ·1 ;-771 
620,317 ,528 
621,537 1,221 

. - - ---

611:1,019 0,000 
619.793 1,774 
620.35! .559 
62c,177 1,825 

·510. l':IT o ;·ooo 
620,421 2,224 
621,197 • 776 
623,474 2,276 

623,:::>?. ,0,:: ,0':, .01 21,,os 

CWSEL DIFF CWSEL-~SEL~ 
EACH SECTION 

u. o·o o 
0,000 
0.000 
o ;o o o 

3,636 
·4. lo 1 
4,234 
4,43'i 

,237 
.289 

.. ~-Tb~ 
,32h 

1 n>:,-
o J. ?J 

.249 
,262 
.284 

.117 
• 149' 
,161 
,164 

.682 
,940 

·1·.001 
1.137 

.002 

.oo~ 
,004 
, 00-8 

.017 
-. OST 
,073 
• l i,,5 

.002 

.004 
.• -o 315 
• 63':I 

- .178 
,628 
.846 

1,297 

,335 

0.000 
0.000 
0.000 
0.000 

0.000 
-ii~oou 
o.oou 
0.000 

0.000 
0.000 
o; Ou u - . 
0.000 

0.000 
o.ouo 
o ;o·o..r~ -

o.nou 
-- O;lJOO 

0.000 
0.000 

Q,000 
0,1)00 
0. 000 
0.000 

0.000 
0.000 
0,000 
·o. ou o· 

0.000 
·o.ouo 

0.000 
o.ouu 

0.000 
0,000 
O. OilO 
o.aoo 

· - o·;ooo 
0,000 
0.000 
o. 000 

TOP~JI n 

17.-'191-· 
?"1. -;33 
?i'l. 1 l ':i 
32. UM 

?3,504 
"32,?9'.J-

3'i. 2~ 7 
90,841 

T ,\·,, OIFF 

o.oou 
-tt.6<t2 

-10.224 
-·1..:.248-· --

0.000 
--- -·:.:.1:1~ IH':> 

-11.753 
-h7,33f> 

23.905 0.000 
3?.753 -8.848 
34. :i'n- ... -·-r:,.-riio 
q1.ooa -1j,103 

?4., 870 
33.713 
53.114 

ll•7,0l7 

?{jii0"14 
·33, 945 
58.950 

109.H49 

10,3"1', 
lll. 7g9 
1 0. 749 
10.79 • 

lll,397 
10.794 
10.79,;i 
lll.799 

10,423 
10~'799". 
l0,7'14 
lo. 79,:i 

10.424 
10.799 

-1:! 0 H43 
-2"1,264 
-1:12.1.:..7 

UvOOO 
··:..8;<:f9r--

-33.d9b 
-84,7'l'::, 

-

u.ouo 
-.411 
·c.,411 
-,411 

·u.ooo 
-,402 
-,402 
-;4(f2' 

0.000 
- • 3 7:, 
- • !-7o 
-.376 

0.000 
-,375 

LENGT"! 

--:.,o. 001.! 
50.00U 
50,000 
so·-. oou 

540.000 
-i,4~0-, (J (i O. 

.. -

'>40,00U 
'::,40, 000 

100.000 
100.oou 
100;0-ou 
100,oau 

100.000 
100.000 
100·.ouo 

7':!.00V 
TS.000 
7'=>.000 
7'::,. 0 0 0 

27'>o00U 
27:::>,00U 
c7:::>. oou 
275,00U 

I,UJO 
1,000 
1.oou 
1 • u Ou 

17,000 
11.ollu 
17.00U 
17.IJOO 

l n-. 7q9 · · ·,;;, ~ 3 T5 ... ---· 

1.oou 
1.000 
1.o·oa--
1. aoo l ~. 74',1 

28.lfll:!. 
100.672 
130.71\6 

1 r,, n. """ 
?3.126 

- • J (-c, 

·-0.-000 
-72.483 

-102.~',l's 
-u-,2·~ ]LJT' 

"i0.000 
so.ooo 
so.ooo 

-·50. 00() 

3bU.OQIJ 

TOP•.HD 

23.13 
·-:,t,,i,,6- -

9n.3<+ 
165,43 

0 

·' 

• 
• 

I -, .• 
" 

' •• 
,, 
·1 ... 

'' 
- -·-i 

i· • 
' 

.; ". . ' 
, ' 'C. ,. 

., - I 

:.1 • 
j1l 
'"I 

--- :,/. 
4JI -

.....,-4'1 
,1·' 
' ' ••• •ui 

~! 

" 
;'1·· 
1:~·:
!:;1 . 1 ,,, 
:e 
.,1 

:'• 

·• 
' ----h -
!'.1. 

-·- -~;,! 
; 

'- -----·1510·.ou·u- ·-- 1~r.OffO 
618,532 
6<'Uab<'j -
621.336 

0,000 
·2.0·• 1 

.713 
- • 202 
. , 13g 

o.oou 
er <II o o u
o. oo o 

o.voo 
·-,.;TI~83T. - --360.,·uoo - - --- ·----

1Ao. DOD 

1::. 
-- -- ---- --- ----- ---- _b 

1570.000 220.000 
n n. n , 

':I,.. 0 ~t') _., 

9o'i.117 
1 ~ t:;" / ~.:: 

-73 • .::11 
-14? ~{)l..t 11-,0 on,1 
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DATA FOR LAST CROSS SECTI0~ 
PROFILE TYPE ENC TARGET TOP IODTH 

AREA-ACRES 
TOP WI0TH 
AREA-DI FF 

, l 0.000 0.000 .761 O.Ooo 0 

• 
• r,:----------~ ----o-.7TOll----·--u--;uuu--··--··---r;4~3=5-------.~6-~1~..,------------·-------·--··------------·-·-----·----·-·-·-·--------------r1,1 e1,: 3 0.000 0.000 1.921 1.166 :_ie 

!'. 1 
,. 0.000 ----~-•_oo~ _ 3 • .392 2,631 .,. 

I• I • '. ,' :1 
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I,-------------.... 
I., 

• ,--------------- - ------- --------., 

•::L ________ ---- ------ -----
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,, 

,I ,_ .,, .) 
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l--------------~-- --------------- ------- ---- ------ ---- --- --------- ---- - -------- -------- - ---- --- ---
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. -- ----1:'.: • 
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·-------::\ 
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,. . 
" _____ ,. 

----}. 
------ ___ ......,48 

" , .• 
- - -- --- ----- --- ___ .:;I 

" "i. -·1 
5CI 

" ',:. 
' ca --- ··161 
"'i • 

. ... ----· . :1 
::;1• 

- - -------------- --- --- -- - ______ /:I 

::;1 • 
I" ___ .7;: -----------· .... ------- -------
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• 7440.00 4.27 657.97 o.oo o.oo 658.09 .12 
465. 148. 194. 124. 157. 46. 131. 
l • l 7 .94 4.17 .94 • 100 .048 .100 _. .003574 1100. 1100. 1700. e, 0 l 

C 
r11 ''If"-~, • ..--._--••- ~ ~ ----. . . .... _. -~ - --- - ---- '• .. - - • --- -,, 

.:,1 l4YO NH CAkO USED 
' ' 

1:1 · V~LLEY SECTION •T 

l:!940.00 1.56 j,i 
, ---4-t,S.-· --- ·t-H'.h 

~ •· 1.32 1.68 
.011596 1200. 

--- -- -- --- ~--
q 

•::1 ____ 1_4~~E~~~~RD~:~e-. 

.• , '.I O (~LnB 
I TJlff VLOH I: St1)Pf /(lOBL 

! ' 
I ---- •• •-~-

" 

666.36 
126.·•· 
S.39 

1500. 
.. -----

· -CWSEL· 
,JCH 
VCH 

· XLCH· 

666.09 
--•·156. 

l .48 
1600. 

-- -- - - -

CRIWS 
,,Rob 
V><Otl 
XLOBrl 

• d~LLEY ~ECT!ON AU 

I .. 

•

1

·1 I 

• 
' • 
• "I 1- -." 
'·1 1!~· 

,~ii 

•I· 
., .. 1 

10440.0~ 
375. 
l.4o 

.. - .00294'> 

h .,. ------· 

l-W~ 
•. I 

(' 

• 

.:t • 15 674.75 o.no 
1s. 261. 9'1. 
.,n 3.Sil 2.34 

1500. 1500. 1500 • 

o.oo 666.51 
·- · l net-. · -·· 2·3.-

.100 • 040 
23 17 

WSELK · - -EG 
II.LOB ACH 
X'lL XNC>-l 
ITRI-Q.L IOC 

o.oo 
16. 

.050 
6 

(}74.91 
75. 

.042 
0 

.is 
105. 
.100 

- -H\/ 

AR013 
XNR 
ICONT 

l 

.16 
42. 

.oso 
l 

' 7.~6 
59. 

.040 
o.oo 

8.41 
69. 

.040 
o.oo 

HL 
VOL 
WTN 
CORAFl 

13.39 
75. 

.040 
o.oo 

.01 
41 • 

653.70 
336.99 

296 

.01 
so. 

664.80 
256.92 

frL1JSS· 
TWA 
£1 MIN 
T0F'·•/1O 

~97 

.ou 
56. 

671.00 
96.69 

655.70 
656.711 

390.41 
727.40 

664.HO 
61>4.l\O 

47?.79 
72~.72 

3,.MK E.LElf 
L[FT /'Uf,1-.T 

SSTA 
ENUST 

b73.9U 
672.60 

361.27 
457.Q6 

. - ··-, 

• lf 
·1. 

1_ • 

• ,,:,, 
I 
,: . 
• ·:. 
I' 
• 
• 
• 
' • 
• ; ' 

• 
I 
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CITY OF STERLING HEIGHTS 
CHRISSMAN DRAIN 
f'ROJECT MANAGE<! 

FIELD 
SECTION 

A 

C 

D 

E 

F 

G 

H 

SECNO 

40 

963 

964 

1525 

1545 

1575 

1605 

2620 

2640 

2810 

3091 

3168 

4020 

4173 

4217 

FLOOD INSURANCE STUDY 
J~A JOB NUMBER 5670-10 
WILLIAM ROSSOW 

DESCRIPTION 

BRIDGE SECTION A 
DOWNSTREA"I FACE 

BRIDGE SECTION A 
UPSTREAM FACE 

BRIDGE SECTION A 

STORM SEWER 

STORM SEWER 

SECTION rs LOCATED IMMEDIATELY Uf'STREAM 
OF DROP STRUCTURE 

BRIDGE SECTION B 
DOWNSTREAM FACE FENCE CROSSING CULVERT 
ENCROACHMENTS DUE TO LOW FLOW CONDITIONS 

qRIOGE SECTION B 
UPSTREAM FACE FENCE CROSSING CULVERT 
ENCROACHMENTS DUE TO LOW FLOW CONDITIONS 

BRIDGE SECTION C 
DOWNSTREAM FACE lB.5 MILE ROAO 
ENCROACHMENTS OUE TO LOW FLOW CONDITIONS 

BRIDGE SECTION C 
UPSTREAM FACE 18.5 MILE ROAD 
ENCROACHMENTS DUE TO LOW FLOW CONDITIONS 

BRIDGE SECTION D 
DOWNSTREAM FACE 

BRIDGE SECTION D 
UPSTREAM FACE 

VALLEY SECTION E 

BRIDGE SECTION F 

CONCRETE CULVERT 

CONCRETE CULVERT 

DOWNSTREAM FACE MOUND ROAD 
SECTION SKEWED FOR PERPENDICULARITY 
TO MASS OF FLOW 

BRIDGE SECTION F 
UPSTREAM FACE MOUND ROAD 
SECTION SKEWED FOR PERPENDICULARITY 
TO MASS OF FLOW 

VALLEY SECTION G 
ENCROACHMENTS DUE TO HOUSES 

8RIDGE SECTION H 
DOWNSTREAM FACE HANKS LANE DRIVE 
ENCROACHMENTS DUE TO HOUSES 

BRIDGE SECTION H 
UPSTREAM FACE HANKS LANE DRIVE 
ENCROACHMENTS DUE TO HOUSES 
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• GROUND POINTS RELOCATED • INVERT ADJUSTED 
ENCROACHMENTS DUE TO HOUSES • 4997 VALLEY SECTION I • GROUND POINTS RELOCATED 

• INVERT ADJUSTED • ENCROACHMENTS DUE TO HOUSES 

• 5057 VALLEY SECTION I • GROUND POTNTS RELOCATED 
INVERT ADJUSTED 

• ENCROACHMENTS DUE TO HOUSES • 5086 VALLEY SECTION I 

• GROUND POINTS RELOCATED • INVERT ADJUSTED 
ENCROACHMENTS DUE TO HOUSES 

• I 5115 VALLEY SECTION I • ENCROACHMENTS DUE TO HOUSES 

• 5165 BRIDGE SECTION J I • DOWNSTREA"1 FACE 19 MILE ROAD 

• ENCROACHMENTS DUE TO HOUSES :e 
J '--5205 BRTDGE SECTION J ' I • UPSTREAM FACE 19 MILE ROAD i• ENCROACHMENTS DUE TO HOUSES 

• 5286 BRIDGE SECTION K • GROUND POINTS RELOCATED 
INVERT ADJUSTED 
GROUND POINTS ONLY • RIGHT ENCROACHMENT DUE TO HIGH GROUND 

• 5386 BRIDGE SECTION K • GROUND POINTS RELOCATED 
RIGHT ENCROACHMENT DUE TO HIGH GROUND 

• 5486 BRIDGE SECTION K • GROUND POINTS RELOCATED 

• INVERT ADJUSTED • RIGHT ENCROACHMENT DUE TO HIGH GROUND 

• 5586 BRIDGE SECTION K , . 
GROUND POINTS RELOCATED 

I 
INVERT ADJUSTED ,, 

• 5686 BRIDGE SECTION K • DOWNSTREAM FACE DRIVEWAY CULVERT 

• K 5704 BRIDGE SECTION K • UPSTREAM FACE DRIVEWAY CULVERT 

• L 6295 VALLEY SECTION L • ENCROACHMENT DUE TO HIGH GROUND 

• 6748 AVSEC DEVELOPED FROM VALLEY SECTION L ·• ' ' AND VALLEY SECTION M ' 

• 7202 AV5EC DEVELOPED FROM VALLEY SECTION L 1 • 

AND VALLEY SECTION M 

• M 7655 VALLEY SECTION M • 
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N 

0 

7755 

7855 

7955 

8055 

8100 

'¾,i 

8158 

8622 

9165 

10495 

10545 

10595 

l 01'>45 

10695 

10745 

10800 

10838 

11182 

VALLEY SECTION M 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 

VALLEY SECTION M 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 

VALLEY SECTION M 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 

VALLEY SECTION M 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 

VALLEY SECTION M 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 

AVSEC DEVELOPED FROM VALLEY SECTION M 
AND VALLEY SECTION N 
ENCROACHMENTS DUE TO EXPANSION AND 
CONTRACTION OF FLOW 

AV5EC DEVELOPED FROM VALLEY SECTION M 
AND VALLEY SECTION N 
ENCROACHMENTS DUE TO EXPANSION AND 
CONTRACTION OF FLOW 

VALLEY SECTTON N 

VALLEY SECTION 0 

VALLEY SECTION 0 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 

VALLEY SECTION 0 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 

VALLEY SECTION 0 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 

VALLEY SECTION 0 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 

VALLEY SECTION 0 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 

VALLEY SECTION 0 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 

AVSEC DEVELOPED FROM VALLEY SECTION 0 
ANO VALLEY SECTION P 
ENCROACHMENTS DUE TO EXPANSION AND 
CONTRACTION OF FLOW 

AVSEC DEVELOPED FROM VALLEY SECTION 0 
AND VALLEY SECTION P 
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p 11525 

-4937 

99 

190 

500 

570 

CONTRACTION OF FLOW 

VALLEY SECTION P 

VALLEY SECTION I 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 
ISLAND PROBLEM CALCULATIONS BEGUN 

VALLEY SECTION I 
G~OUND POINTS RELOCATED 
INVERT ADJUSTED 
ENCROACHMENTS DUE TO HOUSES 

VALLEY SECTION I 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 
ENCROACHMENTS DUE TO HOUSES 

VALLEY SECTION I 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 

V~LLEY SECTION I 
GROUND POINTS RELOCATED 
INVl:.RT ADJUSTED 
INCLUDES ONLY THE GROUND POINTS INVOLVED 
IN THE ISLAND PROBLEM 
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CITY OF STERLING HEIGHTS 

CHRISSMAN DRAIN COLD CHANNEL) 

PROJECT MANAGER 

FIELD 
SECTIOl\j 

A 

B 

SECNO 

50 

590 

690 

790 

865 

1141 

1142 

1159 

1160 

1570 

FLOOD INSURANCE STUDY 

JmA JOB NUMBER 5670-10 

WILLIAM ROSSOW 

DESCRIPTION 

VALLEY SECTION A 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 

VALLEY SECTION A 
5EE TEXT FOR STARTING WATER SURFACE 
ELEVATIONS 

VALLEY SECTTON A 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 

VALLEY SECTION A 
GROUND POINTS RELOCATED 
11\JVERT ADJUSTED 

VALLEY SECTION A 
GqOUND POINTS RELOCATED 
INVERT ADJUSTED 

8RIDGE SECTION B 
GROUND POINTS RELOCATED 
ENCROACHMENTS DUE TO LOW FLOW 

BRIDGE SECTION 8 
ARANDONED CULVERT IN FIELD 
DOWNSTREAM FACE 
ENCROACHMENTS DUE TO LOW FLOW 

BRIDGE SECTION 8 
ABANDONED CULVERT IN FIELD 
UPSTREAM FACE 
ENCROACHMENTS DUE TO LOW FLOW 

BRIDGE SECTION 8 
GROUND POINTS RELOCATED 
ENCROACHMENTS DUE TO LOW FLOW 

VALLEY SECTION A 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 
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, GH t,37.800 0 0 000 ___ 637.dOO 36 0 300 637.900 72,600 63A,OOO lOA.~00 63d.OOO 145.300 '. 
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6 GR 645.200 995.000 645.500 1011.000 646.100 

80',1. /UO 
Al3,3UO 
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> 

• '
'_:I · cfR · · 6 4 6 • 2 o o 7 1 o • 4 o o· 

GR 646 0 000 716 0 000 
GR 647 0 700 721.500 
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• CCHV= .500 CEHV= 1. 000 
3 1490 NH CARO USED 

,, SECN0 DEPTH ewsrr---c,rrws-·-·w5ELK EG HV- •-([ ____ --lTT.-OS"S--~•K--[Cf:V 
e1,, (~ QL0fl iJCH (rn0H AL0R AC-I AR08 VOL T•A LEFTl4TbHT • t :c~~, :t~:, . :~ttt-- :~::, :-. }~~,., :~i"-___ - ;~~" wTN ELM IN SSTA 

--C-ORAK·---·-·roPIO/ID -----·-nrnsr ---
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1525,uo 6,fl4 623,34 o.uu o.oo 624.21 , 86 .13 • 8'; 62':J,40 • 360. 0. 360. 0. 0. 4fl. 0. ,I • 5. 100000,00 • ,31 o.oo 7,45 o.oo 0.000 ,039 , 06 U .040 616,50 996,00 
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035.20 

4.36 
-zoo.oo 

t::LCHU 
631.00 

BANi<: ELEV 
LEFT/~IGHT 

ELCHLl 
631.00 

SSTiC ------ -

ENDST 

CL11SS 

30.00 

o3~~6o 
635,20 

". ..-

,, 

" . 
" 

,, 

SC -ss\• 
"1 
"1 

'-•,· 1--, 
I 

'I 
:'1• 
''I 

j• 
-I •,;i 

1:1. 
I, 

---- -- - -·· ------- .Y 

• 



.u00/?3 l 8 • 1 ti. 18. 2 0 • 
I 

CCHV= .100 CEHV= , 300 

--• 1490 NH CARD USED 

• 'T -----,4Tlr-fN-C-1.ml\ CHM E ,g,--sTATTUI\IS .,- - .... ---z.-o !J ; 0 ...... - --Tl+O u-; U- . -rv,:,r £ ... 

.,: 
,I VALLEY SECTION L . ' 

., 

... 1 

6295.00 
217. 
1 .2·s 

• 001049 

2.01 
100. 

.59 
5'i0. 

1490 NH CARD USED 

3280 <::HOS_S _ S_E_C TI ON 

-- - •-- ----
. 

636.71 o.oo 
29. 87. 

i • 1 ti .64 
591, 800 • 

6748,00 EXTENDED 

1137.33 o.oo ' 6748,00 2,23 
!----------- - --------- ----- =>V, --- . . . 2·. 

•·· .,, 
... 

217. 1,6. 
1, 38 

,OOlt,41 

1 I, n f\ lllLJ l"'Anl"\ 
.L.,.'7U i.n \.,M,t";IJ 

3265 DIVIDED 

I I r-r-n 
U :,c..1J 

FLOW 

2. 01 .22 
453, 483. 

0,00 
172, 
,065 

2 

.53 

o,oo ·2,.-:r.- --
.010 

2 

636,72 
25, 

· ;oi'i o 
0 

- - -- -

FEET 

637.35 
30, 

.045 
0 

-· 

• 0 1 
137. 

. --~ tf6 o 
1 

-- -- -

.02 
4;. 

.010 
1 

7202,00."EXTE"NDEO. ·- • 25 FEET 

'I . 7202,00 

1,' . 1490 NH CAR.D 

•1, 
3265 DIVIDED 'll 

, '1 

• ·l ·- . 
,: 

•· 7655.00 - 217. 
... ·-i.63 

.1:: • 001347 
I,, 

• 7755.00 
217. 
1. 65 ... ., .002210 

·•, 

.1:. SECNO 

2,45 
152. 

,68 
493. 

U5Eo·· 

FL0W 

. 

638.05 
65, 

1,88 
4!::>4. 

VALLEY SECTION 

2,59 638.69 
141. 76. 
.7T · -· c·. oo 

493. 453. 

2,45 638.85 
131 • Bb, 

~·s2· ····-··2·;47. 
100. 100, 

DEPTH C'•,iS(L 
QL08 QCH t Q 

-- ----·Tnir· · · ...... VC07'f ..... - .. vcH·- .. 
SLOPE XLOBL XLCH 

o.oo 
o. 

, 06 
. .. 483. 

M 

o.oo 
0. 

o·. oo 
483 • 

o.oo 
o. 

cr.oo 
100. 

CHIWS 
QROtl 
VROB" ·-·-
XL08R 

0~00 
222. 
.065 

2 

o.oo 
200. 

-. 0-65 
1 

o.oo 
li',O, 

··.-065 

WSELK 
ALDA 

. X-NL .. 

2 

ITRI AL 

.. 
638,07 

.. . 
,O? 

3~. o. 
.045 ,070 

0 l 

638,72 ,03 
38. o. 

.042 -~"OTO. 

0 l 

6,B.89 ,04 
3!:>. o. 

··.04"1·-· .. -• 070. 
0 

EG 
AC'-1 

·-xNcH··-· 
IDC 

HV 
~ROI:! 

- - XNR ..... 

ICONT 

1 

.. 

o,oo 

,56 
34. 

;03,1 
o.oo 

,63 
38, 

,039 
0,00 

.7? 
41. 

,031.l 
o ;1ro 

.65 
44, 

·• 03<,i 
o.oo 

.17 
44. 

... 

• 0 39 . 
o.oo 

--il 
VOL 
wTN ... 

CORAK 

313 

.oo 
25. 

634:tl:f -
4A6.00 

-· . . . . 

.oo 

t:'Ou,00 

636,00 
636,40 

~26~54 --- .. 
1012,54 

636,60 
·31. ----- '-• ,; 31 • fO . 

63"i, 1 0 o.oo 
652.21 lO?C/,39 

--- --- -

... 
. ·• 0 0 b37,4.0 ----- -- - -

3A. f.38.00 
635.60 o,oo 
519. ,ro 1011 .1rn···· 

314 

.oo b3d,10 
43. 1,JA 0 HO 

636~10-· 6"53.77 
355.61 1201,64 

. . . --·-· 

.01 63 • ,40 
44. 6 N.10 

636.40" ··y25.14 
276.03 1201.16 

0LOS5 • A~K fLF.V 
TWA LEFT/~IAHT 

. EL~[N" . S"STA 
TOPWID ENDST 

.. 

.. 

. ... 

• 
• J -~--------- - -- - - --- -- .,....,, 

2:i -
- - -?·I 

I, 

::i• 
--::1 .,. 

,I 
1

.Jtil 

',' 
j3BJ • 

. /1-,, 

• 
.. I ,I 

,, . 
:• 

:··• 
I" ,,,1 

. , , ,, 



• 78!55.00 2.39 639.09 
217. 126. 91. 
1.66 .87 2.12 

• • 002772 1 0 0 • 100. 

• 

o.oo o.oo 
o. 144. 

o.oo .065 
100. 2 

639.14 
33. 

,. 041 
0 

.05 
o. 

• 070 
l 

.cs 
4=>. 

• 0 3-1 
o.oo 

.oo 
44. 

636.70 
269.71 

638.70 
63q.40 

931,25 
1200.96 

----- -• ----· 

0.00 D.OO A39.43 .o~ .t9 .oo 039,0o 
, 211. 12s. 9c. o. 140. 33. o. 4~. 4S. 6l9.70 

•1, 79'55.00 2.17 639.37 

•1:1-- .002~~~ 10~~ --'[~~ 
·----!J.-iru · ---;·o6s .. 1Fir--·-- -. OTO-----. 0·39·- - 037 ;uo -- --,,J>32·;·9T· -----

• I 

I •I• 80'55,00 
217. ~-- - - -- - r-

e ,'.I .003~:; 

?. • 3 0 
1 l 7. 

• 96 
100 • 

n39.70 
100, 

--3-.T7 

" 

•· I I 
I - . ·•, . ,, 

"' I , __ _ 

,, .I,, 

8100.00 
217, 

----r~10--·--
.004294 

100. 

2.28 639.88 
115. 1ot. 

; 98-- --·- 3.-28 -
4-5. 45. 

1490 NH CA~• USED 

,,;--··3·470 -ENCKlfA-CHME~lf S1ATIONS= 
I I •. "' 8l5A.OO 2.,31 640.11 
ii, 217. 112. 105. 
I. --- - - - - - T 71 . I rs -. - . 3 5 3 -

-~:: .005263 ;~~- 58: 
,, 

• 1490 NH CARD USED 

:~- ·3z.70 ENCRO~Ui'•IE'IT--STIITI01'fS=--· 
• ,: 8622,00 2., 14 641,64 

~ 217. 135. 48. 
,,. --- - -- -,~ 8<+ - - - --,,-6T --2~7 

e:,, .001933 4B,. 464, 

,, 

•· 1490 NH CARD USED 

,,r· -32 65--0 nrr DELJ TI Ol-l _____ . ... 
., 

1 oo. ?. o 1 o.oo 268.00 lc00.90 

---- ----- -- -------·· 

o.oo o.oo n39,78 • 013 .34 • 0 l 
o. 122. 32. o. 4S. 45. 

o·:-o-o ---- -. 065 - - ·- ·-,; o7+f- -------; 01 o ----·-: 0·39 -- 637 ~ 4il 

bi3q.40 
640.10 

·-y,4 b ·;le---
100. 2 0 1 o.oo 

... - - - - . - - - -------- - --

o.oo o.oo 639.96 .09 .19 
o. 1 1 8. 11. 0. 4:,. 

o ;·o·o- · ;o65 ----- .o4C- • 0·10-· ;039 
45. 2 0 1 o.oo 

992;0 .. I 30-8-;ff -- TYPE= 1- - ,A·R-GE T= -- -
o.oo o.oo 640.22 , 11 ,25 

o. 95. 30. c,. 46, 
--- ~-u1 .07ff -- -; 0 4"5 -- • 01'0 • 0 3'1 

59. 1 0 l o.oo 

--- - ------ --- ·----- -

77ff;lJ ··rz.3s;u- TYPE=-- I TlrRGIT= 
o.oo o.oo 641.66 .02 1.41 

34. 202. 23, 6i:'., 4d. 
·- ;54 ------ -;-01s- ··:·045 - -----.-o-;ro · ---; 039· 

500. 5 0 1 o.oo 

260.34 

.oo 
46. 

. - €37 • 60 
258.37 

12'.00.66 

0139.liO 
640.30 

.,,4-2·. 23 
12:00.59 

316 •· o on ---- -
• 0 1 639,RO 
46, 640,10 

637. ilO 992. 1)(1'- . -------- -

194.53 llH6.<i3 

- - -- -- ------- -

--5·50;000-·--------- - - ------- - -

.01 
50, 

- 63':l;so 
493.67 

t,41.':iO 
641.60 

-- rrti;ocr 
1,!71.f.7 

,, ------ ----·- --- -- -~rAl:.ITY SECTIOl\l N - - -- ----- - ---- ---·- -- ----------- - - ------ ---- -· . ---------·31s-· -- -· ---·-. -- -------- --., 
" •· "' C 

" .,, 
),· ,,, 

el,, 

9165.00 1.45 642.65 o.oo o.oo 642.66 
-----21T. ________ ;r.,-.------ n,;----- 125;·· ---- -u,1-•-- ------·-·1T;--

2.03 .52 1.60 .78 .010 .046 
.001955 500. 543. 520. 3 0 

1490 NH CAHO USED 

VALLEY SECTION O 

.01 1.00 .oo 
1·60-•- - - - -·-sr. -57; · 

.065 
1 

,039 641.20 
o.oo 715.87 

316 

t,43.30 
---61+3~0·0· 

'•62. 25 
1332.41 

- 1 CPi 9-S- .1nr---- ·1.;-60 · ·-·oz,.z;-. o-6-- · - - n. o o --- ·1J;-o-o·----oi.i.~ITT,---- --·.1rn·- --- ·r.,.o · --- ---~·oo ----15-z., • -so · ----- -
e, 211. .,,,_ 13. 120. lfll. 13. 231;. b3. 77, 043 0 60 

.065 .045 .010 .039 642.40 ~q4,43 

------·--· -

• 
• • 

I' 
1,1. 

-- --- - ---•-- 0 

,:1• 
. ··----~· 

'·:1• ,.,. 
1,1 

'"I ,· ",. 
" 

---- I;:. --+· 
J;'. 

--- ,,,: . 
- -- -7~1 

-

. ] 

'l-,. ·--- _', 
' 
'.'. 
' - -,,:, I~. 

-- --- J! ,, 
:• 

-- -- -- 1 ' 
I -
, . 
~·. ~,1 

)'i 
1:'. e 

---- ---- ---- ·, 

::1. 

---~. 
:~-1 
;•' 

I 
;,i. 
) 

-- -------;;! 

----------------·---- l':1 • --------- --t7 ,,. 
l;;J • 

L 2,77 ,.42 1.00 .54 
----.1nnr6ITTl------n-1rn-;-- -T331J. -- -i.-., ro. - ----3 ---- --- - ·o ·••-- 1 •·-·a :o-o · · ··ss:,. 3,.·-·c13T. 7i ----- ------------------·-·-------------

• 



:,ECNO DEPTH C" '.:>E:.L • Q QLOB QCH 
TIME VLOB VCl-t 

_JI 
SLOPE XLORL XLCH 

• 

c1-n .. s . SELK 
QfWB ALOB 
VROA XNL 
XLOBR I TRIAL 

EG 
ACH 
XNCH 
IDC 

H'V 
AROB 
XNR 
ICONT 

HL 
VOL 
WT"J 
CORAR 

OLOSS BANK ELEV 
TWA LEFT/RIGHT • O::LMIN SSTA 
TOPWID fN9ST 

.O. -;-rro- 643.h,..------------------ -------------

64. 7~. h43 0 9!1 

0 Q)g 642 0 70 627.Y4 
--o-. o o ----.;-o-r-.To7T2-,r;: 3-9 ---- --

1 o ~9 s. o o - -- · --1 -. 32- -- -6,.,.~ 22-·- · · o ; o o·- ---- - · n • o o ----i:,;..--,. :-2:r- · -- · .-o-,,- -- --- · -• r r·· ---·-:1ro----b ;.,.;;cm --
211. 51. 18 0 148. 84. 10. 156. 64. 7R. 644.10 

--------- --- - ----
____________ I" 

• ,. 
' al 
'I 10i. 

·.(10~9!~ i~-~- 1s~~-- . -5~~---" 0
·
6

~--------·-
0
-~~------ ._ri_?~_ -----i~~-~. --t:~~}g--r};~~t-0------------------ -------- ... -------

1!' 

1,, 
_ --------- 12 

: ,----1061+5-; O O". r;;-2s--6lt4 ;3ff- - -- - o • o er --- --··o ;-rro--5,;:,;:-;, "39 ·- ·-----·-; u 2 ----- -- -- -; 1 6 ;ou- ----5 4 i.-~-2 o-- ----
e:, 211. 

I·, 2. a 1 
47. 19. 151. 74. 10. 147. 64. 79. 644,30 
,63 2,01 1,03 .065 .044 ,070 ,039 641,10 646.38 

.,r- - -- ~-003643 so. ·~o-:--·---- - scf:- - -- - - -z - ·- --- - o -------r -- -- o ;·o o .. ·-4·r0. a2· 112s. '2 o·----., 
··-···------

«)' 

3265 DIVIDED Fl.O~ 

1-0-69-S .-o-o . -- -r-:-2_0 ____ -644, 60 
217. 37. 21. 
~ n~ 
CeOC 

- -;uirsff64 

,a 
oDO 

-- --i:;n. 
~ I, '7J c.. • .,.J 

- 50 .--- ·-

o.oo -- <r. ·o o-----644. 62-· 
158. 55. 9. 
' 

,,,, nLCc n ,t. I, 
.J. • LC • VOJ • ll -.,-,.. 

-·:io~ - 2· ·u·--

. -- . 
0 03 .. ,23 -----

• 0 ff ·044;50· 
130. 65. 80, 644.60 

II 7 n n. "ln LI. J ,. n <. "- 7 C: ... 
• U , V • V ...J':7 'CJ..,.J,.-,.V UJ, •.,JI -. 0~00 464.TT ·1 l22'~A:i .. 

-•--ro745 • -oo 
217. 

0,00 
l !:l3. 

· -. 25 ----·-·-;o-o ---6'44 .7u- ----- -----••• .. 7 ~·· 9. 141. b~. 80~ 644.BO 
2.84 .65 2 • 14 

'50 ;----
1.08 .065 ,044 0 070 ,0J9 A43,60 650,21 

' .. ,. -. OU7+265 - --- -~-- .. SU-, - --- -- ----·-r -.. · u-- - - - ---r· -----o~u-o ----4'7?+·;;-rz- 1r24~33- ·----•. , 
1
'.'.-- Tlfa-mr;-011-- -- -r~ 20--045.uo --- o .-iro-·-- --- -- o-~ !rn-· --67+5 .1rn - ·- - •;-rrz----- · ---·-.-z1 -. ,. 217. 45. 20. 152. 70. 9 • 144. 6S, 
,, 2.85 .64 2.08 1.06 .065 .044 .010 .039 

'" 
• 0·0395z------- ---so. --- - 55~- su. ·- -z -----o - - ,- ·11~·uo---· 

,,--- -T49IT7\IR 1:l\RU ·u5ED" ... - - .. ---- ------- - - -

' •"I "I ___ 3~6-~ _ _!?_l V_I D~D FL_OI~ __ ------ ·- ___ .,r . ,., 
-,, 3470 ENCKOACH"1ENT :,Tl\TIONS= 553.0 

,, ------ro-ff3e-;oo ---- ·-r;-2-T--€4-s.-2T ------ o·; oo--
• ,., 21 7 • 1 4 9 • 3 7 • 3 1 , 

• 2.86 1.23 2.85 .84 
,o • 0084'86 ··15; .. -- ··-·3g;--·- - --- 30. 

•-,, 

1068,0 TYPE= l TA~GET= 
-o-:·oo -----645727 --. 04· · ·• 19 
121. 13. 36 • 
.010 ,045 .o75 

--- · ·-c ·· ---·o----------r 
b5. 

.039 
· o·;oo 

.• O!! .. ·o44;9'0 ---------· 
81. 645,00 

643 0 80 b48.44 
47t,;z-i:;i--·rr24.TT ----

515.000 
-;·01-

Al. 
644.00 
'3Cf;,;17 

-- 644-; Ho·--

646, 30 
:,53,00 

. .. '1 g-.,--;;,-.:,- . 

J-·-1',<TDNH"Cl\RlJ-lJSE·o------ . -- ----- ----· --------------- --- --------- ----------------

•:· 3470 ENCROl\CH'1fNT STATIONS= 446.0 982,0 TYPE= 1 TARGET= 536,000 
,,, ·r11i:i2~01r ----- L56 ·1,45;-1J6 o.oo----------o.-1Yo·-- -64°o,i3i-l-- - - ;1Y2· · ·-r;bT ___ -------~l:lo--· b45'~-;ro-· -· 

.," 217, 181. 34 0 o. 1A7. 19, 0 0 bl. A3. 649.00 

t._ ____ :-oir~i 6~ 31'~1!- -~4:~ -- ·- ~ i ~~----~~~~ ---- -~E?~ .. -· ~~~ -·--i ~~-~-~~~ ;~~- --~~-;-~-- · ------------ ------- .. · · · 

••• ' -·------ - - - -- ------ ____ J,. 

-· --- ------

". " 
- -- ----~"• 

'J'' 
l3ala 
I

, .. 
"', 

- --- -- ---- _____ ___,,,' 
'I 

,.,' . 
k, 
I., ·-·-· - --- ---1, 
1-· 
(;. 

___________ I,,, 

-· ... --- -1::1. 
-- ---1~: 

'" ssi • 
i~g: -

-- --------- ~c, 

" , .• ,_ 
-- ----• -- -----•-- ----------· C,~I 

1t.sl 

i,.I • lf,J . .. --------· ----·-71:~ -·. 
__ : ______ ··- ----= ~ 1J. 

• 



1490 NH CA.RI) USED • 3265 DIVIDED FLOW 

• SECNO DEPTH Ct•SEL CRIWS 

• Q OLOB OCH QkOl:l 
,, n1:fE vCIY v C-Fr - - --v 1-i O ,,-

ei, SLOPE XLORL XLCH XLO!:lR 

'' I - ------------------------ -.I, 
• 
•· ,, 

11525.00 
217. 

-3 ~-06 
.001477 

VALLEY SECTTON P 

1. 66 
210. 

.. --. 80. --
333. 

6<+-7.~6 
7. 

.86 
343. 

• , 1490 NH CARO USED 

.lli 
" •·· 

• 
•· 
•· .,. 

>, ... 
,, 

" .,,! 
" 

' ' -111 

•. , ,, 
,,1-· ·-· ---

1 •·: 
(_ __ --

e 

o.oo 
a. 

o.oo 
316. 

WSELI< 
ALOB 

-----XNL -·-· .. 
!TRIAL 

o.oo 
264. 

·- - • 0-65 
5 

EG HV HL DLOSS 811.~K ELEV 
ACH AROl:l VOL TWA LEFT/qIGHT 
mt:1'1-- ---- · x,nr··---· · - -wTr,r --- -- -1:LJ:flN -ss-.11 _____________ -

IDC ICO~T COR•H TOP~tO ENnsT 

-------- - -- -- --

6'+7.57 .01 
a. o. 

--;·os2-- --:·010 
0 1 

-- --

,t,9 
69. 

; 0·39 
o.oo 

317 

.oo 
86. 

6-45 ;90 
401.89 

6<+- 7 • 60 
6Sl.AO 

--· -i'l8 ;·99·· ·- .. ---

613. 94 

---·------

• 
• 

•-- :,,.I ,,, 
' -pi. 

I" 

!-a' 

, -.}W 

'·, ,.,. 
__ : ~:: 

:~ . 
-- -- - -----··-- '1 

;;I e 
··I 

. . . ·- - -- - --- ] . 
-- ---·-· - - ---------· ·-· ----- --- . - ··- --------. ·-· --- - ---- _Li) 

e 



• 
START HHf:l COMP 

..• I _ -4937.000 4937.000 63451.154 634.512 
, SECNO DEPTH CwSEL CRIWS WSELK EG HV 
,-;--- -rr- -u)~ QCH- Qlsl)!:J- - ·-· --·ALriFC ____ ACH- - ·--A-.b-11 

e:.! TIME VU)~ VCH VHOl:3 XNL XNCH XNR I.I-· ____ 5_L,Q.P~ ___ )(LOF!_L _ XLCH _ ·-•· )(LO_i;-3. I TRIAL roe rcoNT 

•l•i 

• 
• 
• ' " I, - -

.. 

3470 .ENCROACH~ENT STATIONS= . 60.0 

5TART ISLAND PROBLE,'l -- ---

-4937.00 4.11 634 .51 
217. 145, 72. 

. - ---3·. 25· ·-. . -·. 59· 1 ~ 4 ;,· .... 

• 000471 600. 720. 

CCHV= .300 CEHV= .500 
3685 20 TRIALS USED WSEL,CwSEL 

7185 ~IN SPECIFIC ENERGY 

3720 ASSUMED CRITICAL DEPTH 

·sECNO 
Q 
f IME. 

--SLOPE --

DEPTH 
QL0'3 
VL!JR 

.. XUii3L ·-- . 

CWSEL 
OCH 
VCH 
Xt..:C 1-f . 

o.oo 
o. 

. 
• 21 

800 • 

c,nws-
1,l><OB 
V.-?OR 
XlOBR 

·c;so:o TYPE= 

o.oo 634.53 
245. 48. 

- • 04·5·-- ·-·-· ·• o,.:J · 
0 0 

WSELfC . 
ALOB 
XNL 
ITRIIIL 

EG 
ACH 
XNCH 
IDC 

.01 
2. 

..• 045 

H\/ 
AROIJ 
XNR 
ICONT 

l 

HL 
IJOL 

OLOSS BANK ELEV 
·-----.~ ·-c1:.l"T?<1rr.11 r-·---·••· 

\'/TN 
COAAr< 

.48 
73. 

.• 0 4 0 ·-
o. oo 

HL 
VOL 
WTI\J 
CORAK 

ELMIJ\I SSTA 
TOP<>IIO ENO ST 

490.000 

0.00 b33.80 
"11. 634,20 

610.z.o - - ·· 1,0.-ucr-·- - ---
36s.22 '+28.2? 

BAr.f'( l:LEV ·- ot.:oss 
HIA 
ELMIN 
TOPWIO . 

LEFT/RIGHT 
SSTA 
ENUsr·- -- · ·· - - · · · 

•·· •. : 3470 ENCROACHMENT STATIONS= 100.0 100.0 TYPE= 1 TARGET= 200.000 
o.oo 

. 92. 
634.20 
118.20 

• 
" 

• 
.. .i 

I" .,, 
' 

.," ,, 
•• 

99.00 .37 634,:,7 
54 • 

3.26 
• 015901 

6. 
o. 0 0 
100. 

3470 .. ENCROACHMENT 
190,00 .66 

54. o. 
·- - 3,29· o.oo 
,000733 91. 

. :,4. 
2.45 
100 • 

STATIONS= 
63,..86 

54. 
,90 
91. 

CCHV= ,300 CEHV= .':>00 

634,57 
o. 

o.oo 
100. 

. 100. 0 
o.oo 

o. 
o ~,ro· 

91. 

3280 CROSS SECTION 500.00 EXTENDED 

':>O O. O 0 .69 635.09 
- 5,.-~ --- ---·- ·n-.------ -·54.· 

3.47 o.oo ,47 
,000699 200. 310, 

o.oo 
o·. 

o.oo 
400. 

3280 CROSS SECTION 570,00 E(TENDED 
'._,_ _______ -~- --- ----- ~--

o.oo 634,67 
o. 22. 
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I SUMMARY PRINTOUT FOR MULTIPLE PROFILES -• ?-r--rou,.-.,-..-n A1'17)"Rlfpr- ---------------------------- ----
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SECTION CHANNEL MIN El OF MAX El OF MIN FL DISCHARGE CWSEL HV HL OLOSS QCH • NUMBER LENGTH ROADWAY LOW CHORD GROUND (CFS) 
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1 StCTION CH4NNEL MIN EL OF MAX EL OF MI~ EL DISCHARGE 

_.. NUMl:lER LENGTH ROAD~IAY LOW CHORD GROUND (CFS) 
OJSEL 
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631.00 
631.00 
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• • 
SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE CWSEL HV HL OLOSS OCH Dt:PT'-i TOPWID 

• NUMBER LENGTH ROAD~JAY LOW CHO'lD GROUND (CFS) • 
0 6748.00 453.00 0 0 00 0.00 635.10 133.00 637.15 .02 .72 ,00 46.d4 2.05 442.46 a 

r
,, 6148. 00 4c;37m,-- --0-;u·~u--~u-.-rro~o-~5~3~5·, rcr-nrr-;m,---o3r.·2--,----.~u-t:'. .TI -;1J~u--~5r:,;,r---,-;y,--·•535-;-ffo f,' 

e ,! 6748.00 4S,.oo o .oo o.oo 635.) o cl 1.00 637,::13 • De .63 • on ',<.1.2::1 c.?3 ,,52,21 ;le • l--;;::-::: --· ::~: :: -- -; : : :--: : : ~- ·--:-:·;~~~ - ::: : :: -:!:: :: -- .. ··-~ :-:-·-. : :: : : : ::-:·:-:- ---! ~:: --!::: :: ... ·---·----·--·- 1· :, 

·-· -- ·; ~i ~:·~-~ - · :~:: ~ ~ ---~ :-~t-· - t ~g-- · ~j~-: t~ -· · ~{; ~&·· -{~~ ;t~ · : ~ ~ : ; }- ----- ·-~~- t~ :· ~i------ --~-: i: · J1~: ~~ -- ··-·· · --- -------l: • 
, e, 1202.00 454.oo o.oo o.oo 615.60 3o5.oo 638.21 .02 .12 .oo 76.23 2.61 '• =><t,s-4 ;"le 

.l:, ~~~~:~g·- · :;;:gg · ··-g:~~ - g:g·g-·-·~;·:: !g · ~~~:·gg · :;:::i· ·· -· :~·r·-- - :::·-·•-· ·:~~ ··:~:~~----·- ~:;i ~:·!:;~ ·- --- ·t'.. 
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• • SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE CWSEL HV HL OLOSS llCH DE.PTrl TOPlvID 
NUM8ER LENGTH ROADWAY LOW CHORD GROUND (CFS) 

3 9165,00 541,00 0,00 o.oo 641.20 133,00 
;-,-, --,.,..,rr,-.~·u·--5~4~3~.~a~o~--7r. 0 0 0 ;mr---·-€1>1-.7-i:r--nrr.1ro~-~=~r 

e, 9165.oo 543,00 o.oo o.oo 641.20 211.00 
9165,00 541,00 o,oo o.oo 641.20 305.00 
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642,60 -·; IT I 1.02 
64c,b5 .01 1.00 
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'L 10495,oo 1330,00 o.oo o.oo 642.40 187,00 643,99 ,00 1.38 .oo 12.24 1,54 534.38 
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, ·--T04"95. ou···•-1T3ll ;o!T·· o ;oo· - · o. o u-- ·· n4Z;ti"cr-·· z17; oo ----oi..,.-: 01,·· ---· ·· --. 0·0-----1-;1+0 ------;;u-o -· --· r::r;..:r- --- ···r.-,-,1,- - ·-,:,3 ~ J,;--•--- -------
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• 11 .c 

.02 
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~20· --- ----·-;ur·-- zg-;gs-··--- 1;n<1 -- TTtT;o-4 

645 • 30 
r;-..-s-.-:m--· 
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.l • ,01 34.44 1.19 
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Hl6 • 62 
39?.17 

;. Fl----. --;irr----41+ • 5Z - -- -·1, 15" .. 4 U-4 ·;3,;:··-

133,00 646,68 ,01 l,'i7 
·187 ;o o ---··545; go- -- ---;·u2 ·· · · ···r. 59 · ·- ·· --· 
217,00 646,86 ,0<' l.'il 
305,00 647,02 .03 1.6'5 

.oo 24.16 
~·cro· - -·-:30·. 7,,----
• oo 34.30 
.oo 44.40 

1,3H 
T.50 
1,5b 
1,72 
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·· zro.-ag· 
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• • • 
SECTION CHANNEL MIN EL OF MAX EL OF ~IN EL DISCriARGE CWSEL HV HL OLOSS llCH DEPTH TOP\'JID • NUMBER LENGTH ROADWAY LOW CHORD GROUND (CFS) • , 11525.00 343.00 o.oo o.oo 645.90 133.00 647.34 .01 

:c.--1Ts-2~0---~-;-0"o--- - -i,.rru--------u-:llll----6-~90-- -rsT;1nr---b'+f;-44 _________ --;u1 -----
.65 .00 3.8~ 1,44 3'>5.Bb 
• hl:I .1ru----c;, 1i7----1-:-i-,i.;·----- ~W,~TT -~ ------- -------:.• 

e 1> 11525.00 343.00 o.oo o.oo 645.90 217.oo 647.~6 .IJl .69 .OO 7,11 1.6b 40l.H4 
'· 11525.00 343.00 o.oo o.oo 645.90 305.00 647.75 .01 .,u .oo 1n.s1 1.85 :,J0.'-12 

e :1 ____ -4937.oo 120.00 --~~;o-- -- -~---;~ 63-o-.~-o-- -~3;.oo 634.18 - -- - - .-02 
.58 o.oo 68.0~ 3.18 

-4937.00 720.00 0.00 0.00 630 0 40 187.00 b34 0 41 .02 .so o.oo 69.82 4.01 
--4937.o-o- --r2rJ.-oo- - - ---u-;1>0 ·-o~·oo ·63rJ;40··--·21 r .oo- ---634~~r - .or· - .48 --o.oo·---·11.-1,-·-----4.1i-

• -4937.oo 120.00 o.oo o.oo 610.40 J05.oo 634.80 .01 .42 o.oo 7~.29 4.40 

1 o o .-o-o-· 
100.00 
100.00 

-· - -er ;cro -- -- 99. _o_o_ 

99.00 
99.00 
<i9-. •o-·· - IiFf~Oo -

o.oo 
o.oo 
0 :-oo 

,,, 
~-

190.00 
l9o.o·o-- ----
190.00 
190.00 -------- --------

•·" 500.00 
;,, soo.oo 

91.00 
,11.00 
91.00 
en. 00 -------

o.oo -- o .-00 
o.oo 
o.oo 

·----·-- --
o.oo 
o.oo 

--- 0·;00-
0.00 
o.oo 
o.oo 

o.oo 
0~00 
o.oo 
o.oo -- ---· --
o.oo 
o.oo 

-634. 20 --1r; o o -
634.20 38.00 
634.20 54.00 

- 634. 20- -1Ts. iro 

634.20 1 7 • () 0 
634-. 20 3a:;-1i-o-
634.20 54.00 
634.20 115.oo 

- 63_4_; 43 
634.52 
634,57 
63-4-.83 --

634.65 
634. 7-8-
634,86 
635.04 -- -- --- -- - - ---- --- --------

614.40 11.00 634.84 
'>34.40 38.UO 634.',1',1 

• lf6--. 
.08 
.09 
0 0b 

.oo 
--. o" 1 

• 0 1 
.03 

.08 

.01 

.o-, 

.On 

• 1 :, 
,16 
• 18 
• 1 7 

.oo .1-i 
,oo .21 

·. 1- ----- soir.oo-- --
310.00 
110.00 
31 o-:-o 0 
310.00 

- 0. o-o - o.oo - ----634.40 -54. 0 0 635.09 .oo .22-

•' soo.oo 

•-

- -570;00 
570.00 
!:>70.00 

-- 570~00 

SECTION 
NU t.ffi E •C -

40.000 
40.000 

--10-.00 
10.00 
10.00 
TO-. 00 

DISCHARGE 
-- - CFS . 

•. -r- -- - '+TI • o o er -- -
40.000 

248.000 
23'>.000 
2-3 0 ~-OllTl 
215.000 

963 .-o-ou -- 248-;-()'1) 0 -

• 963.000 235.000 
963.000 230.000 

o.oo 

-o;-ocr
o.oo 
o.oo 
0. o-o 

o.oo 

o.oo 
o.oo 
o.oo 
0 .-oo 

ClvSEL 

616.700 
617.800 
6I8-.2ll0 
bl9.300 

- ---963~0-oo ------ 215--,;-crrro-------

623.024 
623.103 
623.128 
623-.178 •. " 

14; 

' --

• 
964.000 
964.000 
964.000 
964,000 

I ---

.,, 
,, 

1251.000 
1251.000 

- T25T.OOO 
1251.000 

- 152!:>.000-
1525.000 
1525.000 

-- -----is-25-. 000--

217.000 
-- - 3 1 0 • -0 O O - --

360.000 
510.000 

211.000 
310.000 

---Jc, o ;- o o o·--
51 o. o o o 

211.000 
310.000 
360.000 

---s ro ;-o cro 

623.051 
02·..;.106 
623.128 
623.179 

623.085 
623.171 

- -623.i::'14 ___ _ 

623.337 

623.1313 
623.270 
623,343 

-62..;. !>66--

•::
1 1545,000 217,000 623.187 

634.40 115.oo 635.35 • 0 l . 28 

634.50 -- 17.00 634.91-- .ou .06 -
634.50 38.00 63'>.0', .oo .06 
614.50 54.00 635. 1 S •VU • Oh 
634.50 --ris.oo ---635.41 --.01 ~-06 

CWSEL DIFF CWSEL DIFF CWSEL-WSELK 
EACH Q - - ---e:-r.-CH-·Sl:CTION - -

0.000 0.000 0.000 
1.100 0.000 0.000 
--; 4 o o --·o. o o o -- · - o. o-o o 
1.100 0.000 0.000 

0.000 
.079 
.025 
.-o so-- -

0.000 
• o-ss----
oO23 
• 050 

0.000 
.086 

- --.()43 - -

.124 

---- -0.000- ---- ---

.132 

.073 
- --------. 22·4 --- -

0.000 

b 0 3c'4 
~.303 
4.928 
3. ST!l --- -

.028 
-; o b-3 
.ooo 
.ooo 

.034 
,065 
• 08~- --
• 15!:I 

.053 

.099 

.129 
;2;, ,;j 

.049 

0.00'0 --
0.000 
0.000 

- --- o-.-o O O -

0.000 
0 .-o O 0 
0.000 
0.000 

0.000 
0.000 

-o ~-noo 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

TOP'1Jr) 

31. 41'! 7 
112.7'>7 

-----142.323' 
170.570 

13n.67l 
142.371 
142,825 
-r4J.a97 

144,157 
F+S-.114 
145.584 
146.69:, 

155,874 
157.432 

. p,-il: ti 6',1 -

160.514 

7. 9crsf -
7.'199 
7,999 
7.~99 

7.-JQy 
\'.:.1-____ ---r5-1+s;ooo ______ --310:-0-cro -- - - -623. 3-6-i+ - -- -- --- - --:1-11- - ----·;:o 9,. 0 • 0-0 0 1 ~-..,r99 -- -

• 1545.000 360.000 623.465 
154'>.000 510.000 624.212 

• 1 O l .122 0.000 7.999 
.747 .. 646 n nnn 7 QQLl 

0,00 l 7~-00 - .23-
o.oo 38.00 .32 
o.oo 54.00 .37 

.03 115.00 ~ f--3 

17.00 ,45 
31f. oo· • 58 
54,00 ,66 

.02 

.02 

.02 

.01 115.00 ,84 

l 7. 0 0 
38 0 00 

- -·- -- --

.oo 

.oo 
0 0-0 -54,00 ___ _ 

• O l 115,00 

• C 0 
.oo 
.oo 

I7. 0 ll -
3t' • 0 0 
54.00 

- -;;-ucr - -11s·.1ro-

T .1,. DIFF 

0.000 
-,:11.2>10 

"-ll0.836-
-139,083 

u-;-o o o 
-'>,6'-1'-/ 
-6.15l -_7;-c20 ____ -

O.DOO 
·-:'-1:,H 

-1.42'1 
-2,:,Jt; 

0.000 
-1.558 

---·-:;_2 .1 ,;i-, 

-

-4,660 

0-:000 
-.ooo 
-.ooo 

·:.-~udo 

0.000 
- ,;;-. 0-0-0 
-.ooo 
- 110n 

LENGTH 

40.00<l 
40,000 
-,.o-. irou --
40. ooo 

'It:'..;-. 000 
92J.OOO 
923,000 
92J;-oou-- --

1.000 
·1.Go0 
1.oou 
1.000 

287.000 
287.000 

- cfiY~ono -----
?.H7.•rno 

-274.000 
274.000 
2f4.000 

-/7 4; o 6 u 

20.010 
20·~0-00 
20.000 
?n nn ' 

- - -- -· 

352.0:J 
3h4.tl9 
foB.-22 
377. ','i, 

- --- 7 3 • t·f l 
10?.17 
118.20 
"f 4-?~.l-,.--

129.84 
139,20 
143,81 
1'>6,00 

229.-,7 
2J9.IJ8 
246-,20 
263,43 

i!2Fi. {2 
~36,66 
?L,?.tlA 

- -

261. ()2 ____ _ 

:.• - ---- :I. 
-- --- --- -- j ;i ' 
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-- -- -1:i\ 
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I' 
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I -• ' 
1575.000 
1575.000 
1575.000 
1575.000 

217.000 
310.000 
360.000 
510,000 

623.413 
623.862 
624.167 
62'3.179 

0.000 
• 449 
• 306 

1.012 

• 226 
0 49H 
.703 
.96 7 

~---,c6ru"'5,,.-, on-on-0-----------zTT."O~ --- ---•02T;458 _____ -o .-01ru-------- --- -_----0·4·6 -

.: . ; 1605,000 310,000 623.938 0 480 .07h 
:,, 1605.000 360.000 624.257 ,319 .090 
·,r·-----r6o5.-(flro~------5ro.o-oo ----6-25;875 ---1.618 .696 

el< 
l 

I .,._ . 
,, 

•· 
• .,. 

2620.000 
2620.000 
2620.000 
2620.000 

2640.000 
2640.000 
-2640-~ 000 
2640.000 

217.000 
·110.000 
360,000 
510,000 

217.000 
310.000 
360-~ 0 00 
510.000 

- ---- 2810.000 ··217:-o-o·o 
•. , 2810.000 310.000 

2810.000 360.000 
• 2010.000 510,000 ·--

e,,, 
3091.000 
30-91. 000 
3091,000 
3091.000 ., 3168.000 
3168.000 

• 
• 
• 

--- ---- - --3T68. 0 0 0 ----

3168.000 

-;;0-20 ;oo o 
4020.000 
4020.000 

-~----- --4020.000 

'"' 4173.000 
- --- "4173. o-oo 

4173.000 
4173.000 

"[ - --

•-· 4217.000 
4217.000 

., ·-4211.000· 
• . , 4217.000 

.:l·---- -- ·::;; :·~~ ~ 

217,000 
310,000 
360,000 
510,000 

217,000 
310.000 
360,0lJO 
510.000 

-- I 61; 0 0 0-
227.000 
265.000 
3T5.00D 

154.000 
--211.000 

250.000 
355.000 

154,000 
217,000 

···250-.-01rn 
355.000 

- - ·133.0IJO 
187.000 
211.000 

627.207 
628.361 
628.880 
629.733 

629.469 
629.719 
-629. 826--
630. l l 3 

629 .-595 
629.904 
630.041 
630. 399-

629. 971 
6"30.401 
630.590 
631.066 

632.475 
632.782 
632.-887 
633.111 

0.000 
·1 • 1 5·4 

.519 

.853 

0.000 
.250 
·;10-!f 
.2117 

3.748 
- --- -4. 423 

4.622 
3.858 

2.262 
1.358 

---- • 946-

.380 

o·.-000 --- ~i21 
.308 .185 
.137 .214 

--~ JSR -- ------ -~-2W, 

0.000 
.428 
, 189 
• 4 75 

0.000 
.307 

- - • 104 
.224 

.377 
• 49 7 
.550 
.667 

2.503 
2. 31:H 
2.296-
2,045 

-632;559··· ---------• ;oiro· - - .OFl3-
.105 
,122 
.177-

632.887 .328 
633.008 .121 
633.287 .279 

632.754 
633.098 
633.242 
633.582 

633.981 
634.171 
634.257 
634.494 

0.000 
.344 
• 144 
.340 

0.000 
• 1 91 

- -· • 0 86 - - --- . ---

• 237 

, 195 
- -.211 

.234 
,295 

1.227 
1.073 
1~015 

.912 

.203 

.238 

.254 

0.000 
0.000 
0,000 
0.000 

--- --- ·lJ ; 1J o o·-
o. o o o 
o.ouo 
0.000 

0.000 
0.000 
0.000 
0,000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
o.oou---

0.000 
0.000 
0,000 
0.000 

0.000 
o.ouo 
0.000 
0.000 

0.000 
0,000 
0,000 

·- -u. o o-u-- --

0.000 
0.000 
0,000 
o.noo 

0.000 
0.000 
0 .-o O 0 
0.000 

0.000 
0,000 
0.000 ··1 4937.000 

"' - 4-937. 0 0 0 --- -3os~ooo-·-

-631+. 1"84 
634,410 
634.512 
634.796 

o-. o-o 0 
• 226 
.102 
• 285- -- - - -- -·-;3 0-2 --- -- -- ·o ;-n oo 

.,,: 
'" >-

4997.000 
4997.000 
4997.000 
4997.000 

133,ooo 
187, 00_0 __ --

217. 000 
305.000 

• ,i ;~;~:~~~ ~~~:~~~ 
-.:J --- -----.:;-05T. 0 0 0 --- -----lb 3 ~ -o CfO - - --

-"'• 
5057.000 190.000 

634.232 
634.1+49. -
634.547 
634.824 

0.000 
-- ~216--- - - ---

.099 

.277 

634.299 0.000 
634.506 .207 
6J4~6-<rr ·------- ·-;096· 
634.865 .264 

0 04H 
~039 
.036 
.028 

.067 

.o,7 

.OS4 

.041 

0.000 
0 .-o O 0 
0.000 
0.000 

0,000 
0.000 

-o·;ooo 
0.000 

9.199 
9.199 
9,199 
9,199 

9.199 
9.199 
9 :1·99--

26. 254 
36.233 ,_ --
54.41::i 

148.326 

119.727 
147.148 
1S5,<i"T4 __ _ 

179.'>32 

81,021 
96.577 

105,053 
137~-y3~--

1,7_73/ 
91;746 

102.627 
194,813 

352.817 
361.fi·Hl 
367.401 
375.406 

12D.H'l"5 
127.297 
129.1',f,2 
135-. 1"42 

100.013 
10'5. (3d 
lOA.055 
113.1144 

120.547 
123,134 
1?4.615 
1?7,996 

0.000 
-.ooo 
-.oou 
-.ooo 

-.ooo 
-.ooo 

·:..-~-o-o o 

0.000 
-Y 0 47Y 

-2f..1Al 
-122.071 

0.000 
-27.422 
- 36-;-i4 ,, 
-">9.806 

0.000 
-l':>.556 
-24.031 
..:<,t,-; l:l ll 

0.000 
-.:.2..:.009 
-34,890 

-127.076 

o.uoo 
-10.tl7 3 
-14,:i85 
-22,589 

o.uo--u -
-6.412 
-tl.777 

-I4.2::i8 

0.000 
-:,.r,,:, 
-~.U4~ 

-13.831 

0.000 
-2.787 

---4.U6tl-
-7,449 

- o·; ffD (f 

-12.5'13 
-1 '-. Y27 

-352. 349 
3fl4.943 
368.277 

-377;-c,79 - -··:.;:z,:;. 23D ---

294.730 
359.393 
36?..535 
371,'l22 

?7Q.41l3 
35fi.132 

-36l~-T28 __ _ 

369.660 

0,000 
:..64~664 --
-67.805 
-77.192 

o.oou 
-76,l:l4Y 

- ---_;Hr,-1;45·-
-90, l 77 

30.000 
30.000 
30.000 
30.000 

30.000 
30.000 
30,000 

1015.000 
~ruls~odil 

101':>.00U 
101':>.00u 

20.000 
20.000 

--- ·;:,o.ooo 
20.oou 

170.000 
170.000 
170,000 
1 71.r;ooo-- --- · -

281.000 
281.000 
281.000 
281.000 

77.00ll 
77.000 
77,000 
77,000 

852,nou 
l:l52,00U 
'l':>2. oou 
-852. 0 ffO 

153.00U 
1'53.000 
153.000 
153 0 1J00 

44,00U 
44.000 

·44,000 --
44.000 

120.·oou 
720.00U 
720.00U 
720-,0-0D. -- --

60,000 
6 o. o o·o-
6 o. o o o 
60.000 

60,000 
00.000 

--- 60 .·o-uu~ -----------
60. o oo 
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• 
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• 
':>086.000 
5086.000 
5086.000 
:,086.000 

llo,000 
150,000 
163,000 
190.000 

G 5115.000 1160000 

63 ... 332 
634.529 
634.619 
634.874 

n.ooo 
.198 
.090 
.255 

0.000 

.033 

.024 

.018 

.009 

o,oou 254,02d 0.000 c<i.ooo 
0.000 328.321 -74.293 29,00U 
o.tioo 358,760 -104.732 29,000 

.) 
0.000 36o.fl4o -112.dlt:1 2':!.000 

0.000 202,729 0.000 29,000 • • SI 15. 000 l':W.7Hfll 
634.375 
634.S'~- --
634,646 
634.888 

• PIB 
.084 
.242 

-1r;vucr-·--,,73-_--4-...,--- -;.ToJ;,,,,.--·-7;,. u t,o-·----- -•------- --
• 511':i,OOO 163,000 

5115.000 190.000 ----- ----- -------
' 

• s 5165,000 116,000 634.519 
634.673 , 5165,000 150,000 

.'----·--s-155~000 ----- - Io3~onu- - - 534·; 735 - ---
•, 5165.000 190,000 634. 93 l 

. , 

,., 

.. -s2·05·;uo-o·---- 116·.ooo 
5205,000 150,000 
5205,000 163,000 

- ---- -- o"3 s; ·o J q 

635.170 
635.213 
"635·~·30·3 ----s-20-s·.ooo f90;·01ro---

•· . 5286.000 116,000 63':i.104 
:' · .. ----s-isi,·. ooo ----- -1so~ 0·1nr·-

• ,' 5286,000 163,000 
- -6 3·5·;2 5 0 -

635.297 
635.397 5286.000 190.000 

·•'° 5386.000 
116.000 
150,000 

635.276 
635.485 
635.5-58 
635,712 

,. 5386,000 
.,, ---- ---,,3 81>. o o·o -

e ,.
1 

5386. ooo 
n, 3; o·o·IT ---
19 o. o o o 

,-1 
I -

• ,-, 
--541l6; 0 0 IT-

5486.000 
5486.000 
5413"6.·ooo· -

- ·-·n6~ 001J -
150.000 
163.000 
1'90 ;oiro · ---

5580.000 116,000 
-- ·--ss86~-ooo- ·1scr. crocr· ----

635~7+14 
635.660 
6,5.745 
635.918 

•" 55Ro,OOO 163,000 
I, 5586,ooo 190.000 

635.544 
635-.SIT 
635.910 
636.093 I.. ----- ----- -- - --- --- - - -

I'"'' 

•'· 5686.000 116,000 635.674 
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CITY OF STERLING HEIGHTS 

GIBSON DRAIN 

PROJECT MANAGER 

FIELD 
SECTION 

8 

C 

D 

F 

G 

H 

A 

E 

SECNO 

33835 

35279 

35290 

35725 

36925 

37819 

-:)"10C1 
.JI U.J4 

39285 

39585 

39885 

40185 

41175 

FLOOD INSURANCE STUDY 

J~A JOB NUMBER 5670-10 

WILLIAM 1'lOSSOW 

DESCRIPTION 

VALLEY SECTION A 
LEFT ENCROACHMENT TO MODEL PROPER 
CONTINUITY OF FLOW 

BRIDGE SECTION B 
DOWNSTREAM FACE 

BRIDGE SECTION B 
UPSTREAM FACE 

VALLEY SECTION C 

VALLEY SECTION D 

FARM LANE BRIDGE 

FARM LANE BRIDGE 

BRIDGE SECTION E 18 MILE ROAD BRIDGE 
DOWNSTREAM FACE 
SECTION SKEWED FOR PERPENDICULARITY 
TO MASS OF FLOW 
ENCROACHMENTS DUE TO LOW FLOW CONDITIONS 

qRIDGE SECTION E 18 MILE ROAD RRTDGE 
UP<;TREAM FACE 
SECTION SKEWED FOR PERPENDICULARITY 
TO MASS OF FLOW 
ENCROACHMENTS DUE TO LOW FLOW CONDITIONS 

VALLEY SECTION F 

AVSEC FORMED FROM VALLEY SECTIONS 
F AND G 

AVSEC FORMED FROM VALLEY SECTIONS 
F AND G 

VALLEY SECTION G 

VALLEY SECTION H 
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CITY Of STERLING HEIGHTS 
PLUM BROOK 
PROJECT MANAGER 

FIELD 
SECTION 

A 

8 

C 

D 

E 

SECNO 

20 

875 

3080 

4680 

6200 

6254 

6279 

6420 

__. 6421 

G 

H 

I 

J 

K 

6448 

7325 

8475 

8858 

9240 

10875 

12280 

12308 

FLOOD INSURANCE STUDY 
J~A JOB NUMBER 5670-10 
WILLIAM C. ROSSOW 

DESCRIPTION 

VALLEY SECTION A 
GROUND POINTS RELOCATED 
!'/VERT ADJUSTED 
SEE TEXT FOR STARTING WATER SURFACE 
ELEVATIONS 

VALLEY SECTION A 
INVERT READJUSTED 

VALLEY SECTION B 

VALLEY SECTION C 
RIGHT ENCROACHMENT DUE TO APARTMENTS 

VALLEY SECTION D 

BRIDGE SECTION E 
SCHOENHERR ROAD DOWNSTREAM FACE 

BRIDGE SECTION E 
SCHOENHERR ROAD UPSTREAM FACE 

BRIDGE SECTION F 
GROUND POINTS RELOCATED 

BRIDGE SECTION f 
DAM AT GOLF COURSE 
DOlmSTREAM FACE 

BRIDGE SECTION F 
DAM AT GOLF COURSE 
UPSTREAM FACE 

RRIDGE SECTION F 
GROUND POINTS RELOCATED 

VALLEY SECTION G 

VALLEY SECTION H 
LEFT ENCROACHMENT DUE TO HOUSES 

AVSEC DEVELOPED FROM VALLEY SECTION H 
AND VALLEY SECTION I 

VALLEY SECTION I 
ENCROAC~MENTS DUE TO HOUSES 

VALLEY SECTION J 
ENCROACHMENTS DUE TO HOUSES 

VALLEY SECTION K 
ENCROACHMENTS DUE TO EXPANSION OF FLOW 

BRIDGE SECTION L 
DODGE PARK ROAD DOWNSTREAM FACE 
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• 
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• V 

• 
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12356 

13470 

14920 

17000' 

19025 

}9046 

19149 

19549 

19571 

20325 

21759 

21760 

2176! 

21836 

22628 

22952 

23202 

23275 

23384 

?3410 

_,,.,.. '.., . .,, '... .. ... - .., - .. - ., ... ... ,., ,. .. ... ... 

BRIDGE SECTION L 
DODGE PARK ROAD UPSTREAM FACE 
ENCROACHMENTS DUE TO LOW FLOW CONDITIONS 

VALLEY SECTION M 
LEFT ENCROACHMENT DUE TO HOUSES 

VALLEY SECTION N 
ENCROACHMENTS DUE TO HOUSES 

VALLEY SECTION 0 
ENCROACHMENTS DUE TO HOUSES 

VALLEY SECTION P 
ENCROACHMENTS ON 10 YEAR FLOOD DUE TO 
PRESSURE FLOW 

BRIDGE SECTION Q 
VAN DYKE ROAD DOWNSTREAM FACE 
ENCROACHMENTS ON 10 YEAR FLOOD DUE TO 
PRESSURE FLOW 

ARIDGE SECTION Q 

VAN DYKE ROAD UPSTREAM FACE 
ENCROACHMENTS ON 10 YEAR FLOOD DUE TO 
t'Kt::>:,uttt FLOW 

BRIDGE SECTION R 
DOWNSTREAM FACE 

BRIDGE SECTION R 
UPSTREAM FACE 

VALLEY SECTIONS 

VALLEY SECTION T 
GROUND POINTS RELOCATED 

VALLEY SECTION T 

VALLEY SECTION T 
GROUND POINTS RELOCATED 

VALLEY SECTION U 

AVSEC DEVELOPED FROM VALLEY SECTION U 
AND VALLEY SECTION V 

AVSEC DEVELOPED FROM VALLEY SECTION U 
AND VALLEY SECTION V 
ENCROACHMENTS DUE TO EXPANSION OF FLOW 

AVSEC DEVELOPED FROM VALLEY SECTION U 
AND VALLEY SECTION V 
ENCROACHMENTS DUE TO EXPANSION OF FLOW 

VALLEY SECTION V 
ENCROACHMENTS DUE TO EXPANSION OF FLOW 

BRIDGE SECTION W 
PENN CENTRAL RAILROAD DOWNSTREAM FACE 
ENCROACHMENTS DUE TO PRESSURE FLOW 

BRIDGE SECTION W 
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X 

y 

z 

AB 

AC 

AD 

AE 

AF 

AG 

AI 

AJ 

24050 

24665 

24693 

24757 

25435 

25560 

25565 

25570 

26765 

26891 

26947 

27975 

29270 

29440 

29460 

30470 

31350 

33025 

'- ,, ... - ' ... ~,.... ... -
ENCROACHMENTS DUE TO PRESSURE FLOW 

VALLEY SECTION X 
INVERT READJUSTED 
ENCROACHMENTS DUE TO HIGH GROUND 

VALLEY SECTION Y 
ENCROACHMENTS DUE TO EXPANSION OF FLOW 

BRJDGE SECTION Z 
18 MILE ROAD DOWNSTREAM FACE 
ENCROACHMENTS DUE TO PRESSURE FLOW 

BRTDGE SECTION Z 
18 MILE ROAD UPSTREAM FACE 
ENCROACHMENTS DUE TO PRESSURE FLOW 

VALLEY SECTION AA 
ENCROACHMENT USED TO MODEL PROPER 
CONTINUITY OF FLOW 

BRIDGE SECTION AB 
GROUND POINTS RELOCATED 

BRIDGE SECTION AB 

BRIDGE SECTION AB 
GROUND POINTS RELOCATED 

VALLEY SECTION AC 
ENCROACHMENTS DUE TO EXPANSION OF FLOW 

BRIDGE SECTION AD 
MOUND ROAD DOWNSTREAM FACE 
ENCROACHMENTS DUE TO PRESSURE FLOW 
SECTION SKEWED FOR PERPENDICULARITY 
TO MASS OF FLOW 

BRIDGE SECTION AD 
MOUND ROAD UPSTREAM FACE 
ENCROACHMENTS DUE TO PRESSURE FLOW 
SECTION SKEWED FOR PERPENDICULARITY 
TO MASS OF FLOW 

VALLEY SECTION AE 

VALLEY SECTION AF 

BRIDGE SECTION AG 
lR.S MILE ROAD DOWNSTREAM FACE 
SECTION SKEWED FOR PERPENDICULARITY 
TO MASS OF FLOW 

BRIDGE SECTION AG 
18.5 MILE ROAD UPSTREAM FACE 
SECTION SKEWED FOR PERPENDICULARITY 
TO MASS OF FLO~! 

VALLEY SECTION AH 
ENCROACHMENT USED TO DEFINE HOUSE LINE 

VALLEY SECTION AI 

VALLEY SECTION AJ 
ENCROACHMENTS ON 10 YEAR FLOOD DUE TO 
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33109 

AK 33143 

33675 

·- -,._, ,..., . -
BRIDGE SECTION AK 
RYAN ROAD DOWNSTREAM FACE 
ENCROACHMENTS ON 10 YEAR FLOOD DUE TO 
PRESSURE FLOW 

BRIDGE SECTION AK 
RYAN ROAD UPSTREAM FACE 
ENCROACHMENTS ON 10 YEAR FLOOD DUE TO 
PRESSURE FLOW 

VALLEY SECTION AJ 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 
SECTION IS LOCATED AT CONFLUENCE OF 
PLUM BROOK AT GIBSON DRAIN 
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~011..~-~ v,.., 

11.55 nOn.-7:i oklo.oo 12356.00 
2430. 

2, '-l9 
,ll003ti5 

o. 2430. o. 
.n1 2.es o.no 

CCHV= .300 CEHV= • :, 0 0 
1490 NH CARO USEO 

3470 ENCPOACrl~fNT ~TATIO'IS= 
12556,00 ll.'i9 b06.l:l9 

2430. 1110. 979. 
3.02 1.19 3,34 

.000708 ?~O. 200, 

3470 ENCI-IOACHMF'IT STn TI0•~:=
4 0, •••• 

3'-10 • 0 
o.oo 
120 • 

• :,4 
200. 

3.,io,,o 

V n LL E Y ?fJ,J'J. ~~~ ,, 
U} .---1,, 1 

13470,00 
2430. 

1, 1 ':i 

11.78 nU7 0 4M , 0,00 
11s1. '-144, 1~5. 

1.1':i 3,16 .~3 
.000622 800. 914. 1000. 

2430e 
3,30 

.0004H 
I.,3 

14'>0. 

,.,, ~ L- c... 
l".. l O:J 11 

2.112 
1450, 

.JOO 

3470 ENCtWACrl"'11:'IT STATIO,,S= " 
,fl .. _I'),~, 

" t! L L E Y ~ E_,C; !;;J ['\"\J.~~ 0 
'-' \ . ~ _,. ' 

,~ ' ' 
17000,00 

225_0. 
3.41 

.002082 

-I. R<, 
,-,q4, 
2,44 

20f\O, 

CCHV= .'>00 CEHV= 
1490 NH CARO U5EO 

60'-l,:,9 
1473. 

f, 0 7'3 
2080, 

1.000 

VALLEY SECTIQ1,j f> 

190?5.00 
2070. 
__ J .. ?_3 -

• o o l K44 

10.78 
l'i. 

_! ·- 14_ 
2000. 

Al3. 7ti 
ll:l74. 
4. tin 

2025, 

o.oo 
l 60 0 

• 99 
1450, 

2,0.0 

o.uo 
tL:l. 

1, 94 
2080. 

u.oo 
181. 
2 • 2_6 

1900, 

Rf)AI) 

o.oo 
o. 

• 0:, 0 
?. 

UPSTHE/-11>1 ,ACE 
l:>C .:',. i;; I ....... ~ ... 

1100.0 
0. 0 0 

111 7 • 
, 0 79 

;, 

1100.0 

1). 0 0 
1173. 

0 I) 7.., 

~ 

n.oo 
~, ' ... 

,il'">O 
~ 

Fi O 6 , 1H CJ I:/ • 1 3 • 11 
7'-:i'+. 
• 0:, l 
0.00 

>l">.l. n. 
.03:, .067 

0 4 

TYPt'= 
nUo.9':! 

2'1'+,_ 
,052 

0 

TYPE= 

:;, 6 .'. }'j._7 ' 
"""""...__$ r) ,,,~ 

nlJ7,:,S 
t!. '-)"J • 

• 0:,2 
0 

~,~ , 0, • 

,04? 
0 

• 0,, 
221. 
.100 

l 

• 0 c,, 
f\ OU• 
.O':Jl 
0, 0 0 

.01 .':J7 
252. •u2. 
.100 ,O:,l 

i O. 0 0 

• 11 

• U b 0 
l 

• I 5 
.... '7 .• 
MIOc, 

.u:>l 
0,00 

7?0,0 TYPE= 1 TARGET= 

o.oo 
2-<4, 
,06? 

2 

n.ou 
1 1 • 

. '"'" 2 

;:,•.-.(?}:' 
610.0'I 

219. 
0 04<!. 

0 

Al4,ll 
390. 
• JJ 4'-l 

(I 

.49 
43, 

,O!iU 
l 

• 33 
t< 0. 

,U30 
1 

l,b5 
915, 
.051 
o.oo 

,.,;., 
939. 
• u:, l 
o.oo 

266 

o.oo 
201. 

595.20 
'13,00 

-3'10.000 
• O 1 

202 • 
595,30 
503.83 

-3C/0,()00 

2b7 

.oo 
?12. 

595.70 
Sl3.5H 

2f.H 

.oz 
22,. 

'i98,40 
229.56 

470,000 

2n9 

, 11 
234. 

5'-19,70 
1'>5,99 

270 

.DR 
?42. 

603,00 
17n,03 

b04,60 
100000.00 

923.00 
loir,,oo 

bOl,60 
604,30 

390.00 
893.83 

b02,00 
604,70 

3,;0.00 
-;Q 3. Sl:l 

b03 0 30 
602.YO 

l t:,f\. l 7 
3'-)1.73 

603.?.0 
n04,f<O 

:,2'-J.89 
b95,88 

613.0D 
nl2,l0 

,!_:,4,31 
430.35 
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• 
• 
• 
• 
•• I 
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• 
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• 
e 

• 
• 
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• 
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• 

• 



• 1490 "JH CARD US':D ., 
HRil)Gf SECT I(ll'; (l VAN IJ YKE ROAD DO>.'NSTRE:AM FACE 

• 19046.00 l O .16 614,l)t:, o.oo o.no 614,22 .16 .u2 .09 613.20 • ' ,, ?070_. R. l_4Y0, ___ 71. 1 6. 6 1 3_. 7~. q 3SI • 242. 612.;; o __ ,- -, '--, ""- -, "" UM (\ -, '-, n.._n fl·:,, ... fl..., 1 ?03,.40 ~ll. ~. 7~ • _, D J _, ~ .,...,.. ....... L. , . " a - ' .J • .. .., ,.- -~ ..... -· .. • V ._, .S. _, ' ...... ..., • .U00493 ?1. 21. 21. 2 I) 1 o.oo 1'17.09 ~40,M2 

.I 1490 ~IH CARD LlSED • !' 
I SPECIAL tlRIDGE 

-' .i. • "'tl XK XKOR COF(J f-lOLEN -
lj ,,IC •Hit-' J:luREA ss ElCHU ELCHO 

o.oo 2,2H •· 3,04 o.oo ~?.00 o.oo 3':i7.~0 o.ou 603,90 603,90 • SECI\IO DEPTH c1.,•SEL CRiwS 11SF:Li< F:G HV HL OL,055 BANK ELEV .,, t,) <lU)'-l f.lCH flkOt1 AL()R A Crl A><Otl IIOL T "/ A LEFT/RIGHT • TI"lt: VL/H VCI-• Vf<OH X'JL X ,-JC•~ X"l'< 'JJ T1\I EL'1IN SSTA 
SL!WE )( l I) =JL XLC'1 Xl()H'l JTC/IAL rnc ICOI\T CORAK TOP••IO ENOST 

•· i. 
! I 

t'RE_$SJJRE ANO •ff IR FLO~I I 

• • EGPRS EGL•~r ,-..J 11'"•EIR () CJ 'l tl Ai-ff" F.LLC E.LT~O CLASS 

./.: 615.25 614.30 o.oo 227. 11-\43. 358. 612.00 614.50 30.00 • i' ' 
I • 

•· • ,, tlKT')GF SECTTO~ (J VAN OYKE q ()I\() LJP<;Tf-lEA"' FAC" 271 •. , 19149,00 11.25 614.H"iv o.oo o.oo 61':>.00 ,lb 0 7 '1 o.oo 612.70 • 2070. 97. 17J':>. 23d. 9b, ':>Ot,. 173. 9'+ l, 242. 612.20 
.:l, 'i4 l. '11 ~1111- 4J l • 3" 0 11.:l "> .040 • 0 3!'i • 0:, l 603,60 310.61 - ,000':,[>'< 101. [ I) J 0 i O 3. ? 4 o.oo 260,36 ':;,70097 -• 0 -

• l '>9U NH CARD U<;En • 
1--iRIDG.:: SF.Cii01-.! R i)Q~•,f\i', ii-<EAM i=' t\f'E •: • I 19~49._00 l~,'10 bl':>, ltJ o.oo I)" 0 ll 61':>, lH . ()"' "14 ,04 010 0 30 

2010. 7'15, 732, S43. 5 f] j. 242. 2\13. 949. 245. nl0,1:10 • 3 ,':>9 1.58 3,03 1. "IS • 0 3':> ,033 ,030 • 0:, 1 604,20 110,'12 ·• .,1\1\ )l.!.U J. f\ f\ 1. n n ,. n f\ C> n 1 n nn ~7 7 -::i-::i ;c C "" eVUI..IC.::JO "+UVe ""tVV ,p °"t"VU It' C. u ' Ve UV C:..IJo..J..J ..J<.Ju 8 r_..J 

" •. , • 1490 '\JH CARD U~Efl 

• ..1 c • c:-rT Al UOTnt::.i:- 1• --{_ 
~r1......, .L....,L- l.J" .&. LJ,._.L 

-1 
s~ XK ~o<nR COFO •OLEI\I ..J •IC ti :·P F:IARE~ c.S !:.LCHU ELCHO . , 0,00 l. 64 3.03 o.oo 4,00 o.ou l? • ':>", o.oo 6tl4,90 604.20 • ,, PRESSURE ANO ,uE IR FL0 1•' • • 

EGPRS EGl.•JC ., 3 q ''!::II-{ ,,o~ HAl<EA r:LLC ELTfm CLASS • • ' 
lJOH.49 6 1 ':,, 88 o.ou c04h, 33. 13. ou».90 bl0,10 30.0(1 

• 



• rl~IOGE ~ECTION R Uf'STRE,V~ Fl\(F 2! 71 A • 19:,71.00 10.31 filS.21 o.oo o.oo 61">.2':l • rn , Io o.oo 610,10 

·-· 2070. 1141, 100. 82 7. 'i,R O. 4 (J. 356. Y::>u, 245. 610.20 • 3.60 1. g7 2. 54 2.32 • ()3'-, .035 .030 ,05] 604,90 IOtl.82 
' .U00371 ?. 2. 22. .:'2. r --- -· ...... --· - - - - ,?_ 0 10 O,OQ ,!'!0.44 J!'IY,26 

• • CC>-iV= • JOO CF>~V= • :-, LI 0 
1490 NH CAR9 USEO • -~ 1'1641,00 10,46 6lS 0 2b o.oo o.oo 61'::>,32 .os .01 .01 t>ll,10 ,,,\' ,.. "fj' 2070. 'l44. 634, :,Y l , ~, l 2. .:' 12. 473. 9':J l. 246. 611,10 ,),,,, /J,g,i-, ~· <i' r'!ifl I 

'/ 3. l:'1 I. 18 2,74 l. 25 •· Jb U .oso ,060 .051 604,80 116,P.9 • • .000:,7'1 70. / 0. 70. ? 0 I a.on 'lt!S. 35 :002:.24 
., 

~ :.J r-~•; •· . . ie ;@.i ,,, ~ 
I/~ LL E Y S 'B,lf:t ~-J'."' ;'' ~ t~) c• :,~ 272 

,- - ,_ ,~~•In 
b. ~., .. ~~' ... 

I •1 " • 20325,CIO 11.16 bl:i,5'1 o.oo o.oo 61,.59 ,OJ .21 • 0 I 610,':>0 
2070. •HI O 0 :, 3 3. 6:,'l, l' 7 9 • ,?.S':l, 643, Y7'::>, 252, 610,::>0 

J. 7:> I. 13 2,07 1.02 ., Ob 0 0 0::il ,060 • 0 '=> l 604.20 111. /1 • • ,000.:'1:19 ",'!4. 6ts4. bBlt 0 2 0 l o.oo ,,22. 71 :,34-. 42 

• 1490 NH CARO U~l:O • 
VALLEY SECTION T ,~73A • • 21 75'1,00 7.75 615,',5 o,oo o.oo 6lti,U2 ,06 ,40 .02 blcl.20 

2070. 1040, 8 70. 160, f,"1k., 341, 11 i. lOcl. 26'j. 612.90 • 3. ~.:, ':) 1.,8 2. ~':, 1 • ";> 11 (}] u ,035 0 030 • U '=> l 601-1.20 ,?.57.21:l • ,00021,-, 14 14. 143<+. 1434, 2 0 1 0,00 3fi 7. 23 b2~,,51 

• • 1490 ~H CA~D USF.D 
!:>ECM) DEPT'-' C ·,5tL CHI\·:5 •tSf:LK fG H V HL OLOSS dAN,( ELF V • I) f,IL'78 ,-'CH lJHOtl ~Lr)~ ACH A>-<OH VOL T\·JA Ll:FT /·lIGHT • T !Mt VLn ~ VCH VHOtl X'IJl. XI\,(., )\ \/K Ht~ IELl'I\I SSTA 
SLOf'I: XLO>-IL XLCH XLOHR IT<~IAL roe !CONT CORAH TOPWIO ENOST • • 

21760.0U 4,RS 61';.g', o.uo o.oo nlo.U? , 0 7 .uo .oo bl3,20 • 2070. 1122. ~'4-4 0 2 0 4. r',',f', • 22.t!.. 113. 1 0 c 1 • 26".>. 612,90 • 3. 9':, 2.01 2.45 1 • ., 1 ,030 .035 .u:10 • o '=> l 611.10 ~57,27 
.0004•45 l • 1 • 1. 0 0 1 o.oo 367.24 b2i+.Sl • • 

I 14YO NH CARD USl:O 
e: 21161,00 '-!. 7b '11:,,',lf, o.oo o.oo 61':,.0? • 0 r, .oo .oo t,13.20 • 2070. ~,n. 10:>l. 136. •Fi"i'l. 423. 113, 10.:'l. i',f,",, 612,90 

' 3. '-15 l. 14 2. 4'-i 1. 21 .030 ,03', .U30 • 0-, 1 606.20 257.26 
•··I .000199 I • 1. 1 • 0 0 1 o.oo 367.25 b2·4,Sl • rdl 

• l<+'-10 ~H CAMU USl:0 • 
I VALLEY SECTIO< U 273 :. •:· 21836.00 9,97 61c;.97 o.oo o.oo "116. 05 ,01:l oO~ • 0 1 bl3.90 

2070. 4?. 11'-JC. 11 36 • 4,. 3lbo t,62. 1 Ot:3 0 266. 614.70 • :I. 96 ,94 2 • ts~ 1, 12 ,030 ,040 • o rn .0~1 606,00 256,7b • ._O_O_G34i'_ ___ 7",, 75. 7 ",. \J Q 1 o.oo 3'>3.Y'-1 bl 0 0 7<, 
..J . -
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•I, 
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• 
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• 1:· 

1· . 

• . , 
• '-· 

22628.00 
2070 • 

4.05 
• 000459 

1 ') • 0 6 
67. 

1.oti 
792. 

l 4Y·o· 'iH ·-i:A«O IJ<;En 

616,2b 
11~~. 
3.59 
7Y2. 

1470 ENC~OACH~F~T STaTIOhS= 
229~2.00 10.18 616.38 

2070. 179. 1~2!3. 
4.07 1.44 4.93 

0 UOO!l9t, 1 ;:> 4 • 32l~., 

1490 NH CARD U5FO 

3470 ENCRQACHMF~T STAT]O~S= 
23i02.00 l0.3b 6l6.S6 

2070. Jh9. 178~. 
4.0H ?.06 ~.7H 

,U01256 2.:;n. 2~,0 • 

CCHV= ,100 ~EHV= • 30 rJ 
l4YU N~ CAPO U<;En 

1470 ENC~OACH~ENT STAT]O,~S= 

VALLEY ~lCTION V 

23275.0iJ 
29_( O , 

4.09 
,,00236!3 

lo.,<,, 
>19. 

l. A9 
73. 

CCHV= .SUD CEHV: 
1440 NH CAHO U~ED 

3265 DIVIOEO FLO~ 

616.·~~ 
1"130, 
6.33 

73, 

1.000 

3470 ENCMO~CH~E~T STaTIONS= 

U • 0 1 
87>3. 
l. 3H 
792. 

61.0 
o.oo 
366. 
1.76 
3c<+. 

l:!8. i) 

o.oo 
116. 
l • n5 
2'::>0, 

9 ",. ll 

o.oo 
'::> l • 

1.,1 
73. 

700.0 

•J .oo 
!S?.. 

.CJ35 
2 

114,r/ 
(},/JO 
120. 
• 0 3"> 

1 

216.0 
o.oo 

>12. 
0 rJ 4 0 

0 

bl 6. 31:l 
.313 .. 
c, 03'1 

0 

TYLlf,: 
616,6 7 

310, 
0 03!5 

,n 

TYPf,: 
61(.01 

Ju9, 
, 0 l'", 

ID 

188,0 TYPl:i= 

0. 0 0 
470 

• a Foo 
2 

hl7 0 lH 
3 () ', 0 

,043 
0 

74<+.0 TYPE= 

.12 
637 • 
• 040 

1 

• ::n .02 
10'41. ' 272 • 
.u~l 606.?.0 
o.oo 398.1:lfl 

1 T~ ·l;,f:T= 
0 29 • 2 0 

209. 1047, 
.040 .u~l 

1 0 • U 0 

l TAflGET= 
,46 o<'6 
70. lQ:,l, 

,045 .O~l 
1 0. 0 0 

1 TA•~GET= 

.SH 
37, 

,070 
1 

• 1? 
10~1 • 

• os1 
o.oo 

l To1~GET= 

2c;3.ll00 
• 0 'l 

275 • 
606.20 
?53.00 

l,!8. 000 
• 01:l 

21f, • 
,,oFo.20 
l.28.00 

'l2,'l00 

274 

.04 
c7h, 

606.20 
92.00 

1+4. 000 

614,.30 
614.90 

1481.15 
:,41'.0J 

614-.50 
615.00 
6 l. O 0 

Jl4,. 00 

bl 1+.60 
615.00 
BEi.OD 

21t,.oo 

bl4.70 
615.10 
96,00 

!RB.DO 

BRIDGE ~ECT!ON • PENN CENTRAL RAIL~OAD UO~NST~EA~ FACE 

23384.00 
2010. 
4.09 

.,004210 

A0 43 
0. 

• ~2 
I 'iO • 

St>EC I AL ltlH I OGE 

Sci XK XKOH 
1.85 o.oo 

3265 9IVIDEO FLO~ 

c,EC~IQ 
Q 

TTMF 

DEPTH 
QLOR 
VI flR 

616.93 
2070. 

7 • t!4 

1 0"' • 

CUFO 
2.e2 

C·6E.L 
OCrl 
VCH 

o.oo 
0. 

o.oo 
5 0. 

H,)LEN 
o.oo 

C:HI11S 
OROt! 
llr<O':l 

o.oo 
0. 

.040 
c 

hl7.89 
26'+ • 
• o::is 

0 

4"!C 
44,00 

1·'SFLt< 
ALO • 
XNL 

FG 
ACri 
XNC'" 

1:j\•01-) 

o.oo 

,Y6 
o. 

.010 
1 

HV 
AHOtl 
X'JR 

.J4 
1o~t • 

• 0'::> 0 
o.oo 

l~<\KEA 
2-Jl',,20 

rlL 
VOL 
\H,1 

.37 
?7h 0 

60B,50 
4?.00 

S,., 
o.oo 

bl4.70 
lJOOOO.OO 

100.00 
744.00 

l:.LCHU 
608,.50 

JLOSS SAN~ FLEV 
TWA LEFT/RIGHT 
~LMI~ SSTA 

ELCHO 
60a.~;o 

.) 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
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• I .. 

• 
•· 
• 
•~: 
•• 

4f-

(c .•. 

P~iESSURE FLOW 

EGPkS 

bl8.34 

_EGL1IC 

617.8Y 

H3 

u.oo 

3-70 ENCROACHMFNT STATIONS= 
b.,:,:, . ~, .(, 

Q"IE IH 

0. 

700 0 0 

(l '" R 

i-'070. 

744.0 TYPt:= 

t!A_RE,~ 

,'96. 

l 

E:LLC 

t> 1 I, oO 

TARGET= 

l'!RIIJGF :iECTlrJf.'¼ PENN CENTRAL RAILROil) ~PSTREA1~ F,~CF 
_ bl. old td.i·•~ :;;'/.·,' 

9,04 617,54 o.oo o.oo 61!:l.3(" u ,79 ,~3410.00 1145 
2070. 0. 2070. 0. 0. 290. 0. 10'.>co 
4.09 ,02 7. l '> o.oo .040 ,035 • 0 7 0 ,0'>0 

,0031Yl 2A 0 c" • C6G 3 0 l 0 1• 0 0 

1490 NH CAPO USED 

3J~l HV CHINGED MORE THIN HVINS 

347U FNC~OACHMFMT STATI0,~5= '>rn.o ll4fl.O TYP>:'.= 1 Tr.."<GET= 
,13:i83 • 0 0 10.10 hl>l.80 o.oo o.oo 611::l.83 .03 .• 1 ;:, 

2070. R32, "i03. 734. 'i 1 0. 29'>. 86'1. 10~:,o. 
4.13 1 • 6 3 1.70 • ti', ,fl46 .OS5 .070 • 10:,0 

,UOO<:'H4 1 7 3. 173 0 l 7 3, 2 I) 1 n.on 

CCHV= ,JOO CEHV= •, 0 0 

3470 ENCROACHMENT STATIONS= _:>.,'\IJc~O llqO,ll TYPE= 1 T~Rr-WT= 
~ '" <,· .. 

VALLEY SECTIOtt, ~9'.) ·', , '? ' ,_, ~ ('\ 

~1
11. ~;=-,: / . ·,: >~ . 0:l I • ' 

.~4050.00 9.97 bl8.97 o.oo o.oo 619.00 • 0 3 • l 7 
2070. 692. 495. 882, 477. 2R2. 71:J7. 1011:JU. 

4.c4 l. 45 l. 7 b 1.12 ,050 .050 .050 .oso 
0 0002>:b 427, 4b7 0 l:J27 0 2 0 1 fJ,00 

1490 NH C•RD USED 

3470 ENCROACHMENT STATIONS= 744.0 '\OJ.GI TYPI:.= 1 TARGET= 
,On~ _i;-/ 

VALLEY SE:.CT!ON YJ 
(,(q~- ~,?.(), &(· 

;24665. 0 0 9.72 nl9.12 old o.oo o.oo ~1~.6·2--oTd .5U .J~ 
2070. R, 20'>1. 12. 3. .:i':>Y • 6. 10',IJ. 

4.27 ~.S6 5.71 1.9!:> ,Obu .046 ,U60 • 0::, (I 
.oo2s-54 7 fl O 0 bl~. SO O. ;, 0 1 o.uo 

CCHV= .500 CEHV= 1.000 
1490 NH CAkD USE • 

3470 FNC~OAC~~~NT STATIO•~S= 700.0 74">.0 TYPE= 1 T1lkt,t T= 
t1::· ··/;'1· 

~11Tf)GF SFCTIO"i I. ltl MlLE e10AO [?(),•;o,1ST-<EA~ F~CE:.. 
- - - - -- -- -- - - - - - - ~/e/."ii:J~ . 'l. o. '¼1,:1 
;,,41',0:l ,00 10.34 h 19. 34 c1(,-;; 0. 00 o.oo 61Y.71 0 38 'a O 3 

EL T,W 

621,AO 

44,000I 

?75 

0 • 0 Cl 
276, 

608.50 
42,00 

-530.000 
• 3 fl 

277,. 
608.50 
340.tl:; 

-530.000 

27h 

.oo 
2A3., 

609.00 
3>i4,5,~ 

59.llOO 

277 

D 2 1+ 
286,, 

60',1,4ID 
59,00 

45,000 

' .06 

CLASS 

10.00 

bl4,70 
100000.00 

100.00 
744.00 

bl5,20 
614.60 

:>49,1'13 
940,bH 

bl 5, 70 
615.10 

'>51.6'> 
936,16 

616.10 
617.10 

744,00 
1:JOJ, 00 

61 b, 1 0 

¥- n~~w SC'.<' :{< 01 , .. , .. . 
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4 0 2H 
.000!::>63 

• I) 1 
2A. 

0, 0 fl 
2 l:l. 

, S_f:E:CI_~l,. BRIU13E 
I " . , SH X'< 

o.oo 
X<OR 

I. 6b 
COFQ 

cl, 04 
.-lDLFI, 

o.uo 

• PRESSUHE FLOW 

• 
•· ,., 

... : 
. I --

•• 

EGPRS 

620.04 

EGI. ••IC ll '"EI P 

hl9.71 o.oo 

3470 ENCHOI\CHME~T ST•TIO~S= 
tfl= ,5'? .. 

700. 0 

.<'4 7_51.00 
2070. 

4.?.:l 
, 000_49'1 

HRIOGE 

10,F.9 
f1 • 

,'11 
,, 4 • 

1490 NH CAHU USED 
SECf\JO DE;>TH 
I.J f.lL 1'l 
TIMt. VL04 
SLOr'E XL09L 

SECTION 7- IH MILE 
62-0. 17,,,,{_,,_, . 

1:>14,6'-I o,&o.oo 
2070. 0. 

'+o/4 O,OQ 
b4,.. 6'to 

(l,1'-,EL 

•.l C,... 
VCH 
XLCti 

CK I •,S 
,JI-Wt! 
Vt<O>-, 
XLOtl.-l 

0. 

W •¥· 3470 f.:NCHOACHME•~T ~TIITIO,~ci= 360.0 
o.uo 

8 1. 
.76 
75, 

• 

•· 

,. ... " 
1· • \.. 

24d32,00 l0,q2 ~20.l? 
2000. 541. 1378, 
4.29 1,24 2,81 

0 0QOS68 7S, 7~. 

CC>iV= .300 <:EHV= ,')00 

3470 ENCMOACHME~T STATIONS= ..lbu. 0 

"~ -vALLEv ~ECT ro ~ -~~·"'X~ 
:.:;,~"'? ,¥t.:.A 

<'5435,00 
2000. 

9.38 ~20,.,~ o.oo 
495, 14~3. 52. 

J, j C. 
"To~J..J 

.o_o 1031 
l. R3 
825. 

1440 NH CARD USEO 
3280 c~oss SECTION 

25~60,00 
! 8':10, 
4,36 

.000369 

R 0 <,l 
l HR. 

• 9., 
1?5. 

., C. , 
,JO ..J~J 

60..l. 

A?.IJ • 7l 
14.,1:l. 

2,'7H 
le~. 

l II l H 
52!::>. 

E .X TE~tOED 

o.oo 
233. 
l • o 'l 
12">, 

, 14-0 
.? 

8,1•1( 

4':i, 00 

QPR 

20 70, 

.030 
0 

r:11,1P 

o.ou 

397, 

, 0 611 
l 

F.:LLC 

.O:,O 
o·. oo 

74':>.U TYPE= 1 TI\RGET= 

UPSTREAM FACE 
(G,2.(!l. 4~ 

o.oo 6?.o.o;.-'~ld .3s 
o. 

.040 
2 

.. S':Lr<: 
~L 0"< 
XNL 
ITRI AL 

'-,40, 0 
_o. ou 
419. 
.010 

2 

'+ 3 7, 
.030 

0 

EG 
ACH 
x,~c.; 
IDC 

TYPI:.= 
62U.2l 

4':11. 
.o~3 

0 

o. 
0 u 6() 

1 

HV 
ll><Ot'I 
)\~f< 

ICONT 

, 31 
10 ':14. 

• 0:, 0 
o.oo 

>-IL 
VOL 
,'JT~ 
CORi.R 

l T~RGEf= 
• 09 • 04 

107. 1O':l~. 
, 0tl5 , U:,0 

1 0. 0 0 

"-40,0 TYPE= 1 T ~.i=<GE T= 

o.ou 
271. 

(\" (\ 
O V JV 

2 

l 
~- . 0, \___._-?(: 

"'1'1•~_;,,.,,-,r,, L 

6? IJ • 7 3 • 15 
412. 44. 

nc..n ni;:;,n 
oV.JV c,V.JV 

0 1 

1. 71 FEET 

o.oo 
]9'1. 

,050 
2 

f.20,>;2 
49 i 0 

,040 
0 

• 11 
21 "-. 
• (J':,0 

1 

110,1. 

o.oo 

.u7 
1111. 

• 0:, 0 
o.oo 

60\1,00 
45.oo 

ss 
o.uo 

ELTRD 

621.30 

4':J.000 

278 

rno,oo 
745,00 

CLI.\SS 

10.00 

0 0 00 blb,10 
28A. 100000.00 

60',, Q() 

45,00 

OUlSS 
T t•J A 
':LMfN 
TOPrHD 

-3hO.OOO 
.13 

2Bn. 
609.30 
210,73 

-3h0.000 

<'79 

,03 
290. 

611.,?0 
192.28 

.01 
2YIJ. 

612.?0 
229,69 

100.00 
74'>, 00 

HANK ELEV 
LEFT/RIGHT 

SST/I 
ENDST 

bl!::>.30 
hl6,1O 

360. 0 0 
!::>70.73 

017,20 
6l'l 0 OO 

360.,00 
552.2H 

012.20 
612.20 

o.oo 
229,ti',1 

ELCHO 
f.09,00 

_,; ' I '' , 

• 
• 
• 
• 
• 
• 
• 
•• 
• 
• 

·• 

• 
• 
• 
• 
• 
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• 
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•• 
1490 NH CA~U USEO 
3280 CkOSS SECTION 2S':,65.0U EXTE~UFO l,f,ll FFET • 

1.• 
:l- ·--··· ........ i:l~<!D_GF. -~i:CI!ON /\tl • 279p 

'3 

I' 

41• ,I 

'' 
' 41• ! 

1-
41• ' 

41• 
__ ::i 

•-
4t" 

' 
I 

4t 1 

•t' 

4t 

4t 

41 

41 
' ' 

11 

11 "I -~ 
1· 

11·· 

11 
I·' 

111. 
~ ·-

25S65.00 'l.44 6211.bq o.oo o.oo 6~0.b"O .16 .un .Oc! bl,2.--u • IJ. 0 0 6~0,b"O .16 .un • 0 ~! bl,2.c;u 
l tNO • 101. 123(,. )':, 7. 14b 0 326. 201. 1 l 11, 
4.36 1. 55 3. n 1 • 7? • 0 'i 0 0 0•40 • 0 ', 0 ,0':>0 

.0009'l9 ',. c; ... ,; . 2 0 1 1).00 

1490 ,,ri CAHD IJSfD 
3280 CH05S SECTION 2':>570.00 E~TENDED , ">7 Fr:ET 

25570.,00 7.37 b20l,67 o.oo o.oo f,:>0,,87 .21 • 0 0 
Pl90. RA, lbbi:'.. 1 '+ C o qg, 427. 12?, 1111 • 

41136 0 R9 ~I O A9 1. 1 S • Q-, J • 0 4 0 ,050 , 0':>0 
,OOOifhS 5 • ., . ':,. ? () 1 o.oo 

1~90 NH CAHO USED 

3470 FNCHOACH~F~T $TATIONS=
1 

4':>7,0 ',Q 3,11 TYPE= 1 TuHr,f T= 
(1) ":"'.:J. '"_,.., , ,. 

VALLEY 5EC.T!ON.J).C ~ ? "') '} c-; '.) 
(.)(>L-;n ,~)-_, ,., ,.,.~~ ... -- o/ _, 

,...._:;:.,--~-, ' -~~) r.;, ..... U, ,-. 
26765,00 9,17 62Jl ,97 o.oo o.oo 622.44 .4f, l • 44 

1890. 2',. 111 b'>. 0. l ;> • J.1 '7" 0. 11 c ':> • 
4.4,:' .~o ~:, • -:, l 0 • Q 0 .010 ,044 ,050 .oso 

,0021i.,2 11 ..is. lll"i:,~ 11'7:o, 2 0 1 o.uo 

1490 NH CARD USED 

!301 HV CHANGE~ "<OMF TH6~ HVI~S 

3470 ENCHOACHMENT STATION:,= 
<Z.. ~ " .•• :1;~;-, 

736.8 7">8.9 TYPE= 1 T,IIRGET= 

t1RFl3E SECTJO'lj 'l,l).,;:'10U,,l) KOAD no ''NSTREA'·' f:A,~ii; 
__ :,---~--· e- ~.:-.1.:!J' , b 2.,..?, • · - - • · 

•• .,.. .. ....- 'I,,.- --:. .- ....._ t 

26t!91.00 ll , I':, 0 ,-, 2 ;2 • 0 0 '-· •. 0 • LI O I) , 0 0 ;, 2 1 0 4 6 1 
• " 1 • 4 6 Q ~?.: 

1890, 0" Hl':10, o. 0. 1 q,5. 0. 11 co. 
4,43 0 0 3 '4o70 0. Cl 0 • O;, 0 .060 .oso • 0:, 0 

.011028 l ,;'6,. 126~,,, 126. 2 0 l o.oo 

1490 Nh CA~U uqEn 

St-'ECIAL BHIDGE 

SB XI< Xi<OI~ COrP ilDLE'J Hl·C ti,: p ,iOt-<EB 

o.oo 1,74 3, 0 3 o.oo ~4.00 o.oo cl~.70 

SECNO DEPTH Ci'iSEL CRlwS I~ S':LK F. r, HV HL 
(,) QL09 UCH qROfJ ALOR ACH AROl:l VOL 
TI ~IE Vl.08 VCH VHOH XNL XIKH X"-11-1 1/JTN 
SLQ>f'f. XL'1"'L J<LCH ~L Otl •~ TTY!AL I ,)C !CONT CO~AH 

PRESSUHE FLO-~ 

c'½>U,1 614.20 
'>12.20 o.oo 
229. 6,! 229.62 

.03 bl3.30 
24041 613,30 

613. 30 1). 0 0 
;,25,,iq 225. 89 

146,000 

2RO 

• 1 .3 620.70 
29'i .• 624.:,0 

612.611 457 0 00 
97.90 ':>54,BO 

24,000 

lJ <"' 
,.!-at~~-' 

,50 b2D.70 
295, 100000.00 

612,40 73b 0 80 
22.10 75~.90 

S5 EL.CHU 
o.oo 61?.40 

OLOSS dMJK ELEV 
T rl I\ LEFT/1-l!C,HT 
ELMIN SSTA 
TOPl·'ID ENDST 

ELCHO 
f,12.40 

• 
• 
• 

I ·;· I 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
·• 
• 
• 
• 
• 



• EGPR~ FGL•C .... 3 Ll ,,F.. IH 1, "'l r:!ORF Q l'"LLC t.LTRO CLASS • 624.01 62,. 46 o.oo 0. 1 'l;Ll?. 219. f:,2?. )0 625.50 10.00 

• -• 
C -- -- --(;-· ---

3<t70 ENCflllACH"'f'~T STATTO"!~= 73n.9 7!:>o. "> T f Pf= 1 T 4f·hii'. T= 24.000 ., .. t:, :>..:~ .a~ ·• t1RiflGf SECT 1 :J.j,J 0JJ. B,_ -;i; o_u~1l) f,>O 1\1) UD'iT'-IFA•· FA~~ ,,1 "---, 2hl 
[ .... -~f-' 6 2 . .'f~;,, f ·i • ;, D :.} _..--,- ,-;> 

' • c'6947.00 10. 38 62?., ,,,, o.ao o.ou '-c'<t.Ol clc:11.23 • '>6 o.oo bZ0.70 
l 89 0. o. lR,,O. 0. o. c' 12. o. 11<'6. 29,. 1ouooo.oo 

4 .43 .oz 11. 91 o.ou • O"iO .060 .050 .0,:,0 612.40 736.AO • • ,008308 'i6 • ":>6~o '," . 3 0 1 o.oo 2?.10 75 ll. 9 0 
..... 

'l . " l<t90 NH CA'lD USl:D • " ! . -- - -- -
3301 HV CHA~GED IAQl~E THA;~ HV!'JS ,_, -- r~•,,. C fi .,--• ' -,, 

27267.00 12. 19 f-24,:,4 U. 10 n.110 6?.t+-flb? oa~ • c'4 ,36 61-..00 ~1r, ; t ~ \. :"'j ,• f) • ,~-ll • ,- ' ---:- "'} I. i, I: • ( --~ I i 

1890. 475. 605, 81 0. 7 f,F,. 321. 888. 1134, 297, fil9 0 70 • •· 4, 5 1 , 62 l.8F< • 'l 1 • 117 7 • o<; 0 .u7o • (J:, 0 612.40 330,35 
.0002nl 320, 32u. 320. 3 0 1 n.oo F,17.58 947.93 

• • 
I CCHV= .300 Ci:HV= .'>011" d, 
' 

A..,:.~ ...... , .. 
'" ··- VALLl:Y SECTTO,l-J •(\~? t?-~~i 2H2 • I ~-- . - .. _ -- .... /. 

I - l "-IC: \.,'I'-' 

27975.00 12.24 b24.7'> o.oo o.oo f,?4,7" ,O? .14 .oo 61'-l.10 le • 1f\40. sn. 4">b. f.H3. 7;14_ 3?3. k9H. 1 1 b':> • 3 On• 619.80 
't. 7 () .73 1 • 3d .47 .050 .~:iO o0':>0 ,050 612,':iO J27,t;H 

(' ,000149 ,,o. Rl:lO, 7 0 ti. 3 0 1 o.oo 1':,20.05 948,03 

•·· • _. ,, 
' '· 1490 Nt< CARD IJ'iEfJ •· • VALLl:Y SF:CTIO,-J AF 2ii3 

•!· 29270.00 9,96 62'i.06 o.oo o.oo 62':> 0 2R .21 0 42 , 1 0 b22 0 40 ' • I' - 11:l'IO. 212. 1126. ciJZ. ?01. 241. 31:;0. 1?07. 321, 622.20 
1 • 4.Hl 1.15 4obh 1.40 • 0'> 0 ,041 .060 • u :,0 61:i.10 102,41'1 . , ,001142 l ;>gc;. 12--J':> 0 1 z..,,-;. 2 IJ 1 o.oo 177.36 47-..84 • 

• CCHV= • :, 0 0 CEHV= 1.000 • ,., 1490 NH CARD IJ'if:f) 

•· tl" I •)GI: SECT IO,,J AG 1 d. !:l '1 ILE 'IOAD 110•·1,~SHff ~r,, FACE • 
29440.00 7,A3 625.33 o.oo n.oo 625 0 4fi .13 .15 • 0 't 622,40 • 18'10. 199. 6 4tl • 1:J't2. 215. 15':>. 400. 1210. 322, 622.10 • 4.83 l 0 R6 4,lH 2. 11 ,030 ,OJO .033 • u ':>O 617.SO 108,9A 

' :000074 1 70. ~ 1·· l 70. 1 7 0. 2 n l o.oo 348.04 <t57.oz •· --,, 

•··, SPECIAL BRIDGE • 
., St! XK XKOR COF":l -lOLF ~• 1-11•IC He P ><ll,-/J:'.~ ss t::LCHIJ ELC>-iO 
' :. ., o.oo 1.64 3.03 0 • 0 0 24. 0 0 0. U 0 l:>4.60 o.oo 617.':>0 617.50 

Pf<ESSURE ANO l~f:IR FLOL·I • 
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EGPR!:> QPR 

625.46 o.oo 1397. 

. 

MRil)",E SECTrn .... AG l':1,:> ,HLE -<011" U0 '>THEt11,1 FACt 

t::9460.00 
1890. 
4.83 

.000093 

Y.'lfl 
,, 1 l. 
1.06 
20. 

l49U M~ CAHO U~ED 
SECNO DEPTH 
(1 

rJME 
SL0f'E 

QL09 
VLO"l 
XLflilL 

f,,!_7,3K 

3hl, 
1.82 
2u. 

C1,1SE.L 
,1CH 
VCH 
"-LC'"' 

3470 ENCHOACH~E~T STATIONS= 

n.ou 
8'l'l, 
l. lb 

,: 0. 

Cr<I .tS 
OHOf-J 
Vf<OR 
XLOtH 

2:iO.O 

IJ!\LLl:Y SECTI:J," Al;,,, ·1"' ;;~, .. ~;:]~ 

12.45 ht::7.:,t; · "c'.•·10.o'l 30470.UO 
IB9u. 

4 .<.J4 

.U004Y7 

690. 
l • SU 
900. 

1490 Nh CA~O U~ED 

12ou. 
.i. us 

l O l O. 

VALL~Y SECTION AI 

31350,0U 
1851/, 

s_. o 2 
0001308 

.. 
1490 "111 C~R!i Ut..fn 

1'21:\,2:i 
7,-,7_ 
4,il 
n _i" nov. 

V~LLEY SECTTO~ ~J 

33025.00 
I 7 s.O. 
5,28 

• 000471 

9.88 
ll7. 
• 7':J 

?oon. 

6c'l,b>i 
632. 
J.02 

lhf:,, 

o. 
o.oo 
7'>0. 

u.oo 
3EI-J. 
1. 41 
",-:, n oov. 

o.uo 
1021. 

1.21 
1650 • 

0.011 

'i98. 
• 030 

1/SELK 
ALOq 
XNL 

2 

IT'~ I AL 

ht'7,41 
191:l. 
.030 

11 

EG 
AC>-i 
)(NCH 
IDC 

5'>3.0 TYPE= 

I) 0 00 
4h0 0 

.060 
2 

o.ou 
3,;.;. 
• o,;o 

o.oo 
l l 7. 
,()f,Q 

? 

6,, r .65 
394. 
.04h 

0 

o2H • .:!H 
1132. 
.049 

0 

6?9. f'j 
209. 
oO'+:? 

!J 

• 1490 NH CARO U5EO 

• 
i'", -
~ 8!--?JfJGE SECTIU•,J At<. KYAt'-J ~OA:) on·•1 N';THFA~ FAC£ 

J3109.ou 
1740. 
5.30 

,()00354 

SPECIAL ilRIDGE 

>l,72 
79. 
• 67 
"14. 

o2Y 0 72 
647. 
2.9? 

ti<;.. 

u.oo 
1013. 
l. 23 

H'+ • 

0,00 
119. 
• rl6 0 

c 

b2Y. f,>, 

222. 
• 035 

0 

.01 
77 3. 
,ll32 

4 

HV 
llkQtl 
)U\IR 

!CONT 

ELLC 

I. ~5 
121\J. 

• 0::.0 
o.oo 

HL 
VOL 
wTN 
CORAK 

l TARGET= 

O l I) 

o, 
.032 

1 

.I'-> 
276. 
.080 

l 

.01 
830. 
.04~ 

l 

• ()f, 

H2? 0 

,042 
1 

• 1 i, 
123:,. 

,0:,0 
o.oo 

1.33 
12',11. 

.u::,o 
o.uo 

.03 
12':I'+. 

• 0':JO 
o.oo 

ELTKD 

b26.10 

il,00 
322. 

617.50 
4lt\,4l 

0LOSS 
T di\ 

ELMl's 
TOPWIIJ 

-2:iU.000 

• 0 'I 
32R. 

615.10 
149.29 

,04 
3.32. 

262.41 

287 

.04 
34n. 

619.80 
440,7"> 

.oo 
347. 

621.00 
442,12 

CLASS 

.rn.oo 

022.40 
h22.10 
55.09 

<;73,50 

BANK ELEV 
LEFT/>lIGHT 

SST.II 
ENOST 

023.':>0 
628.0U 

25\l.OU 
::199.29 

o?.5.30 
&cs.30 
63,48 

626.40 
623.70 

328.72 
7b':l,4b 

6?6.4U 
624.20 

327. 'l!:I 
770.10 

- ~ r 

• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
•• 
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• 
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• 
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1
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•I 

"1 
' • 

•· t:1 

I " 

•• . , 
I '[ 

• I"' 
.: 

o.oo 2.21< 

PHESSUkE AND \·JEIP FL<Jl 1 

~-\3.iJRS_ . __ E_GL "1C 

632,17 ",29.7tl 

3.0J 

H3 

(J,00 

o.ao 

IJ·,1EIR 

,'00, 

3 0, 0 0 

QPR 

l::>34. 

o.oo 

tlAHEA 

c' l)g. 

20-i.20 

_ELLC 

r 2'-1. rn 

HPIO~F SECTION AK RYAN kOAn LJPSTHEA~ FACE 

33143,00 
174·1. 

5,31 
,000073 

1440 NH CAl:?0 
J3675,0U 

1740, 
5.41 

.• _u_o o 23H 

10,l'il 
127, 

,43 
34. 

US En 
10,17 

90, 
• '58 

", 3?. 

cc~v= .300 CEHV= 
1490 NH CARD USED 

"-31,t>l 
4[/, 
1 • ':, .3 

34. 

t,3l ,b7 
517. 
2,33 
532 • 

~ -:,U ll 

u.oo 
11 t;\6, 

,RO 
34. 

o.oo 
11J3. 

1,13 
':,J2. 

3470 ENCHOACHMFNT STATIONS= 500,U 

Ok A f "< 1,Ec;r,, GI>lS0,1 

VALLEY Sfo,C,Pi:H'~.,. 
:..:-:-, t) , _ ;:;:;-:---- .. ~ /" ~ 

~"'-- ... ~ r • • 
33tl3':!, OU 

1 4 71) • 
'i.44 

.000237 

1 l • 11 
'-,!'-12. 

1. 26 
2~0. 

1490 NH CA~0 lJSF.:1 
SEC,~0 OE;>T.; 
<J QLl19 
TIMt. VLOl3 
SLOPE XLORL 

t,31,71 
4o',lo 

;, • 16 
160. 

C1•1SEL 
(JCH 

VCH 
XL C>i 

o.uo 
9, 

• :, 0 

140 • 

CHI~S 
~HO~ 
VHOH 
KLOHR 

o.oo 
296, 
• l)f,I) 

1 

o.oo 
1., ':,. 
,060 

2 

1100.0 

o.oo 
7'l'\. 
,O':,Q 

1 

"•SFLK 
~Ln,i 
(NL 
ITRI AL 

631.62 
,?79 • 
.03ci 

0 

,; H • 71 
222. 
,040 

n 

.02 
1477 • 

• 042 
3 

,04 
1000. 
,043 

1 

1 • tl4 
l?.Yci. 

• 0 :>O 
o.oo 

.vo 
l.Ho. 

0 U':>O 
o.uo 

TYPE= 1 Tt\PGET= 

Cf>OSS St:CT I oi,s 

hq,·1::, 

217. 
,041 

0 

FG 
AC'i 
XNC ~ 
roe 

HV 

.u4 
1 H 0 

.u~o 
1 

/l >l 01:j 
X,~R 
ICONT 

.u4 
1121. 

• 0 e> 0 
o.oo 

,;L 
VOL 
,·:TN 
CORAH 

RPIDGF SECTION H FAP"'I LA'ff ><l<Il)<ll; 00,·1 ~s THEA•I FACE 

35279,00 
14 70_._ 
'\. "16 

,OOQU,-J7 

9 • 12 
1307. 

• 71:! 
1144, 

SPECIAL flRIDGF 

631,<,,2 
1 '+2. 
1 • (J \I 

1444, 

o.oo 
22. 
,4Y 

15-.4. 

o.oo 
1684, 

.1145 
2 

631.,n 
130. 
,040 

0 

• O l 
44. 

11 U4S 
1 

,16 
1360. 

,0':>0 
o.oo 

• SH XK X'<OH COFQ 
3,03 

HOLEN 
a.on 

H'•IC 
1.00 

H\•'P 
o.uu 

8Ao<EA 
•H.20 o.ou 1 • :it 

~ --

PWF~~UHE AND ~EIP FLOW 

o.oo 

EL THO 

b3 0 • '-' 0 

2RB 

o.oo 
34F.I. 

621.00 
497.12 

• 0?. 
353 • 

621.30 
454,9f! 

-500.000 

298 

,00 
3S5, 

6~0.60 
215.83 

OLOSS 
T •·IA 
EL'1I'IJ 
TOPO/ID 

• 01 
364 • 

622,HO 
'>84.64 

ss 
o.oo 
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" 33109,00 ~4.00 o.oo o.oo n?l 0 llO 1740.GO 'ic:9. 72 .Ob ,03 • 0 0 647.30 8.72 442.12 • 33109,00 '"1,00 u.oo O,,JO '1?1.110 ,'4b0.00 b3 0. ~ l • u ' • 0 • .oo 750.38 ':l,!:>1 463.83 • 

.:!3143,00 14, 0 0 h30.90 b2-.J.30 6?1.00 10130.00 b29 • ':11 • .:J!:, • ':i3 0,00 1080.00 8.91 30.00 • 33143.00 34. 0 0 f,30,90 62',I. 30 n?l.00 l:,70.00 631.2':l • 0 i:'. 1.79 o.oo 408.97 10.28 486.52 • 33143,00 14.00 b30,0Q 62,i.30 n?l.00 ,1740.00 6.H .bl .02 1.84 o.oo 427,22 10.61 497.12 

• .:S3!43,00 ,4. 0 0 n30.90 h2 • .31, ,~;,lo00 2'1'i0. 00 h.:S2,3h • 0 ,:' 1 • 8 1 o.oo 537.!:>5 11.36 521.03 • 33675,00 512,00 o.oo o.oo ',?J. JO 1U70,JO nJO,bl ,04 ,24 • 15 44 2 • i;j 7 ':I. 31 413.67 
33b75,00 53;>.00 o.oo o.oo '>21. 30 l..,n0.00 631. 34 • 0'1 ,07 .02 509.29 10.04 445.77 -- o.oo 6::il.o7 .02 517,lR 10.37 454.98 • 33675.00 532.00 o.oo h 21. 30 1740.00 .04 • 06 • 33675.00 532.00 o.oo o.oo 6?.l.30 i'<i:,0.00 f,3?,'14 ,04 .01 .02 603.on 11 • 14 476.48 

' .. 
e: I , '>' • o' 33d3'3. 00 1110.00 o.oo 0,00 F,?O, tiO .,10,ou t.:10 0 b7 , U 3 .04 .oo 337.01 10.01 208,71 

!,, 
.... . 
·'l)•'n~3s.oo lh0 0 00 o.oo o.oo '>20,bO lJ?u,oo 1'-Jl ,.:J"l 0 tl "t oOS .oo 439.2 • 10 • 7',1 213.61 

-./ 3383':>.00 160,00 o.oo o.oo h20,60 1470,UO h31,71 .04 .04 .oo 469.04 11 • 11 215.83 • 33i:!35.00 l'-0.00 o.oo o.oo 1120.60 2070.00 6.:J2. 4R • U b .os • 0 1 605.20 11.88 221.09 • 
3'3279,00 144'+,00 11.uo o.ou 6?? 0 RO •H0.00 f,30.1:<4 • n 1 .is • 0 1 112 • 69 b 0 04 457.08 • 3'5279,00 1444,00 0 ,. 0 I) o.oo S.?2 0 HO 1J20,UO f.31,tiO .01 • 1 7 • 01 135. ',15 ti. 8 0 476,45 , . 
"Jc:. .J-, a nn 1444000 n nn " (\ " "'.,., J (\ , ,. 7n ,, n ~., 1 .:., n 1 1 ,. n 1 , I, , 70 u 1 '.) 484a,64 ~.JC:..179UU VgUV VGVV '1 ,.- f' o "JV ..L-,. IV o, VV t,_lJ.Lct7,.- q \J ... U) .L ·~ • u. .L "I' .L • I 7 7., LL 

35279.00 1444,00 o.ou o.oo '>2?.flO 2070.UO 632.72 .01 • l '-1 • 0 1 173,27 Y,92 505.38 • • 35290.00 ll,00 6 2',o. 4 l) b2Y.2U 6??.80 ~10.00 631.8'1 .00 1.04 o.oo 88.29 9.08 483.a8 
3':>£'',10.00 1 l • 0 0 6t:''l 0 4U t,29.20 ',?2.~0 1320.UO tdc. f,> .01 l • 1 2 o.oo 110.42 9.92 S05,49 •· l~ ;,an nn lloOO ,___, ... 

'"' ... -u ?t, '- :>? .n 1 I, 711 nn L. .I:,) uCl n 1 1 n'l !L, oo 1 1 U fl .-l 1 " 1 ll 512.33 • - ...JJL.7Ve~•v ,._,,._,.-,. .... ;II.. '0 '-- V ' I - f 0 JU .1. "TI V 0 ·.,1 V .,...,,:_ 0 ., ., 0 V < .L e V r J,, .L •• , • u ,., J,, Ve.,_ ,. 

35290,00 I 1 • 0 0 6?9,40 62,i,,2U ',??.~0 ?.U70,li0 h33,7"1 • I) 1 1,03 o.oo 149.>!0 10,',16 532,Y7 . ,., 3572':i,OO 415.00 o.oo 0,00 "23.40 910.00 h31.Hfl • 1 0 .04 • 0 !:, 499.55 1:1. 48 256.11 • I .. 35725.00 415.00 o.oo 0,00 6?3,'10 1320.00 td2,73 .O':! 005 .04 5:,4.16 9,33 288.54 
I • 

. 
':1.60 29A 0 :,f3 ' 3:,725~00 41">,!JO o.oo Q,01) F:,23,40 1470,00 h33,00 9 0 tj • 0'5 ,04 574,38 

ei j',/25.00 4 35. 0 0 o.oo o.oo n?3,40 c07o.oo (:,.j3,7rl , 0 ti • 0., .04 67':i.55 10.38 327.53 • 
,' 36925.00 120'l.OO o.oo o.oo 624.50 910.00 632,"0 • 1:, .95 .03 571.20 8,30 293.77 • I 3b925.no 1200.00 u.oo o.oo 1124.:,0 1320,00 633,:>3 .13 .A2 .03 662,34 ',I. 03 311,09 • ·I 36925.00 12()0.00 u.oo o.oo b24.,:,0 1470.00 633.76 ,13 ,7',1 .U3 691.:58 9.26 316.78 

36':12!:>.00 1200.00 u.ou o.oo ',,'4.:,0 2070.00 634.:,3 • 13 .77 .02 812.83 10.03 335.13 • •1 37253.00 328,00 o.oo o.oo 6"5.'iO 'll0.00 b33,J7 .2~ .37 • 1 1 bJl.62 7.67 261.40 
37253,:JO 32R,OO o.oo o.oo ti?.5, ~O 1320.00 633,fl" .23 ,32 ,07 693.30 8.35 294.94 • •i 372',3,00 3?'-l,00 o.oo o.oo 6?5,50 1470.00 634.07 • 1 tl .31 0 c; 709.64 8,57 300,24 • ~ 

I 37253.00 32fl.,OO o.oo o.oo '>25.50 2070,00 634.f-l .16 .28 .03 787.73 9.31 317.93 

• • 
• SJ ·• 
• • ' '---- - + ++ -- ---- .. 



•p 

i\ • •·-
Sl:.CTIOI~ CHA~I\JFL MIN EL OF MAX EL OF MIN EL orc;cHnq,_;E OJSl:L '"v HL 0LOSS QCH DEPTH TOPl~ID • • NUMBER LE,~GTH ROADWAY LOw CHORD GR!JUI\JO (CFS) 

- - -~ 7(j_l_9__. U 0 o;,;1,_._o_u_ - o, O 9. o.oo 6?7.?0 9_10,00 6.34. 2':i • 2!:l l_,, 0 7 .02 __ 910,00 .. .... .J. 05_ ------ 33. •. 62 ' " J7t!l'l,OG 'i,;,;,Qo u.uo 0. ,] 0 h?7.~(' 1.vo.uo b.J,,. UO • t+ I 1., l:, .c1 1320,00 I, ~O 33,62 ' • .37819,')0 s,;,;,oo U,00 a" a r, f,'?7. ,'(I l<t70.00 6.;5,i'2 • :,5 1., l S ,J6 1470,00 8, 0 2 33,62 , . 
37!:ll'l,UO <,,;,;_. 00 o,oo o.oo ,; ?7, ?0 2070.JO h3'i.'IA ,R':1 1., 1 7 , 71 2070.00 l:l. 71:l 33,62 

! 

• 37851,00 12.00 636,21) 635,40 h?7,?IJ ':110.00 634.30 , 2 7 .os .oo 910,00 7,10 33,62 • 37d51,00 3;,, 0 0 636.20 6.;S.40 h?7,?U 1320,00 635,2S ,44 ·• 22 o.oo 1320,00 8,0S 33,62 
I' 37851,00 12.00 f:U6o?O l:JjS. t+O f,~7.?0 l47il,UO 63'>,'.:l~ • 5 I, , l 0 o.oo 1470.00 l:l. 31! 33.62 e; 37H51,00 32,00 63h 0 ?.0 635 • 40 n?7,?.0 2070,00 636.62 , 76 • '::i 1 o.oo 2010.00 ':i, 42 33.62 ,. 
k 38084,00 211.00 o.oo o.oo t',?1, 70 g10.oo 634.78 .01 .08 • 1 3 157,22 7,08 510.55 ., 

31:!084,00 2,1.ou o.oo o.oo t',?7. 70 1320.00 635.96 • o l ,06 ,21 174.lY d,26 543.21 • l111 _A.§ o 8_ 4 _. o o 213.00 o.oo OoOO F,?7.70 1470.00 fd6. 3 7 • t] 1 .06 ,24 180,30 8,67 568,77 
38084,0U 21,.00 o.oo . , o.oo "'27,70 ,'070 .uo 6J7 0 HO • -J 1 • 0 '.:l • 31:l 205,78 10.10 650,00 • 3"1cb5 0 00 ll2tll,OU U,00 o.oo f>l0,">0 410,llO t>J'>.?"1 • 1 'i • '1-4 o.oo 466.91 4,78 404.48 
3Y285,00 ll201,00 o.oo o.oo 6 rn. so 13?0.00 636,20 ,0',1 ,2d ,04 334,44 5,70 472,47 . , 39285.00 ll201,00 o.oo o.oo 6'30,50 1470.00 t,]f,. ',I'\ • () b .?4 • 0 ·3 306,46 6.08 482 • d6 • 3928'i,OO ll201,00 0,00 o.oo n10 • .,o ,.>U70,uO h] 7, ':13 ,03 ,l:, .01 274,05 7.43 520.34 

• 3'l .. D:,,OO ',0,00 o.oo o.uo ,-, ~ U O 7U -110.uo o.j~ 0 •:L4 • '<- ll • '0 0,00 550,d7 :, • 28 480.84 • 3'l335,0ll ',~ .oo o.ou J,00 'i10,7il 1 VIJ, ,1 U f,_jl) • 24 • t+ l ,l:, 0,00 651 • 6'.:l 5, ",4 566.27 
I 39335,00 S0,00 o.oo o.ou h<0,70 l<t70,UO 036,61 • r' u ,09 .07 54g,15 5,91 584,95 

, . .I" 39335.00 ',0,00 o.oo o.oo A-:l0,70 ?070.00 037.'-Jf, • u:, .03 • 0 1 401.43 7,26 638.59 

3\1385,00 so.oo u.oo J.oo ,;~o.'-1~ YlO,UU f,j(,,40 • 2 t'. • 1 tl ,05 '1-64,81 '.:l.50 563.06 . ,. 3"1385,00 :,0.00 u.ou o.ou ,;·,o,'-10 l3c0,llO t,:,6,71 ,<'l .21 ,U6 531,00 5,81 580,33 • 3Y385,00 '.'10. 00 0,0ll J,OU ,,,o. ',IQ l<t70,llo (-,j,;" 76 111 2.:s , 1 7 • 0 1 _5 71, 1 S s.a6 582.47 
r 393A5,00 50,00 0,00 o.oo h<O, '-!0 ':'U7U,OO 637,',19 .06 .04 .oo 425,ag 7,09 631.SO 

•·1 ,. 
39485.00 100.00 o.oo o.oo 1',11. 30 Yl0,00 636. t,,,o .2':I • 33 .04 504,44 ~.39 524.37 
394R5 0 00 lllll.00 o.ou o.oo n H. lU 13?0.UU td/ ,03 • c:, • 3'< ,02 562,22 :, , 7 3 576.92 'I •· 3'14A5,ll0 lOll,UU 0,00 o.oo f>:<1.30 l<t70 0 1JO b.;7,11 • ,c:, .37 • 0 1 588, ':17 5,91 580.57 • : ' 394d5,00 lll0.0U u.oo o.ou n 11. 30 ?u7o.oo tdd • l 0 .08 • 1 t'. .01 478,'1-4 6,80 bl8.98 

el' 3"1:>A5,00 100.00 o.oo o.oo f:lll,">0 '-110. 00 631.13 ,r.'O .31 ,03 44'l,04 S,53 566.30 • 39585.00 100.00 o.oo a.oo ,;11,no 1<20.llO 637.44 • 1" .33 .02 S20,l'l 5,84 5Bl.S9 
3Y:,R5,00 101.uo o.oo ~.oo n11,AO 1470.UO (1370:>3 0 1 ':II , 34 .02 !:>41. 5':l :i, 93 585.85 • 3s1:,fl5,00 1nn.oo 0,00 J.00 f-i-:ll .hO 2010.00 f,jJ,,::, .lu ,lb , 0 1 511.91 b,65 612.43 , . 

I 39885.00 300,00 o.oo o.oo 032 0 70 Yl0,00 637,99 • t+ l .97 • 11 571!,ll S,29 211.90 ., 39885,00 300.00 o.oo o.oo ">3? 0 10 1320,00 6..:IR,,H • '<-:, 1, 0 9 • 1 3 711.18 5,69 416.29 • -·! 39!:lA5,00 '300.00 0, 0 ll o.oo h,? 0 70 1410,UO t:>3!:l.~l • 4:, 1 • 11 • 1 3 746,82 5,81 536 • 41 
I .. , J9!:<fl5.00 30/l,OO o.oo J.oo ,:, V. 70 2u1u.uu rd • ,':fl • '<- () • !:< 1 • 1 5 842,04 6,21 661.91 e: • t+Olfl5,00 lllll.00 u.oo 11.0.1 An. 111 Ylll,UU h.j~,14 • cc. .90 • 0 6 474,28 S,44 248.60 

t+OlB5.00 'lllll,00 o.oo o.oo n'33,70 1320.00 6..:19,65 ,23 • "'7 .01 580,41:l S,95 271.47 • 40185,00 301l,OO o.oo J.ou f,13,70 lt+70,00 fi3':I, 79 0 r' t+ 1 • 0 0 .Ob 621,07 b, 09 277.57 • 40185,00 :l00.00 o.oo J,00 fi,::l, 70 2010.ou 'i40.17 ,31 1 • 1 '<- .03 788,80 6,47 372.91 

• • 
•· i. 
• 1 • 

~ 

• 



• • 
SECTION CHANNEL ~I~ fl OF ~,x tl JF MI~ t I_ OISCHIHGE C••SEL ..; ,/ r'L OLOSS QCH DEPTH TOPW[D • -• NUMt!ER LEdGTH "OM)w A Y L 'J•.'I CHO-'lD G" 1ll~'D {CFS) 

, 41175.oo gqo.oo 0. 0 0 o.oo ',l4.IO ~;> ~. 0 0 640. ,d • (16 1 • 4 '3 .os :369.62 _ 6. 7_3 ___ 66]_.,5 l r··- -41-17~:oo - - --cici0.oo (1. 0 0 a.on 6<4.10 lr:QIJ,00 b4 l. ?'-1 • p~ 1.41 .05 401. • 7 7. 19 A56 0 4l • e:• 41175. oa 44~. oo o.oo J.ou ">l4.!0 1.no. o o A.41 c ~ !:'. • t"i 4 l • J,; .on 407.::,9 7.32 865.03 
•1 41175.no 440,00 o.oo :J • 0 0 Fd4 0 10 lH'lO.oo 1,~l III YO • ('14 1. 3 "1 0 0A 441.'lc 7.AO 892.14 I,.-. ,._ SECTION DIS CH/1 '-lC,E Cl-1SEL C•~SFL DIFF ClvSEL DI FF c·,!SEL- ,~ELK TOf-11•1 JD T.w. D[FF LENGTH • I 

NUMHER CFS E ~CY Cl EACH SECT 10•" 
20.000 1"'40.0()U 59>1.HOO 0.'100 0,000 u.:>00 47(.,'jQ 0.000 0.000 • • 20.000 ??40.~00 601 0 400 ,.100 o.oou o.ouo l307,'l2b -•:l30. S"16 0.000 
20,000 2'i6U.OOO 602 0 001) ,7DO 0 0 JOU 0.000 131,-,, 34>:I -rl3"1.lld 0.000 
20.000 1500.000 603.200 0 bllO u.ooo 0.000 13?0.000 -842.770 0.000 r:e • 875.000 1540,000 ::,9tl.d75 0.000 0 0 7::, 0.000 j<,I.06H 0.000 tl55.000 j, I 

B7:i.OOO 2240. ai,o nOl.433 ~ o 'I'. 1-1, • () Jj 0.000 11">2.611) -741.:>42 85:i.OOO I , • R7:i.OOO cS6o.ooo 002.6.:!U 0,., ..J 7 .u3u u.ovo l30A.l4'> -447,078 855.001} • I R7':,,QOO v,00.000 b03.2-+0 "~ll • 041) 0.000 Lilc.,5Fd -'lc-4.:iOO ':155.000 .1·, 
3080.000 1470.000 599.113 0.000 .23>:I u.ooo 3h9 0 H',7 0.000 220:i.OOO • '' 3080.000 2150.000 602.041 2,'!?fl • 1 0 H 0.000 10 ">2 0 364 -6n2.:io7 2205.000 I , - - -
3080.000 2450.000 b02. 7c.', 0 f:> 'i3 ti ni.,,~ u.oou lOh':> 0 607 -67:i. 7ciO 220:,.000 • 30flO.OOO ,,so.nou f,03,.:lb/:, o':>41 o l 2t1 o.nuo 1078.034 _.,88.1'7 220:i,OOO • 
4680.000 1460,000 ':,,H 0 271 0,001) ,160 0.000 311.'<0.:l 0.000 1600.000 • 4680.000 ?130,000 602,lU'i ;, • M 32 ,Ob4 0.000 445,310 -133.407 1600.000 • 4680.000 24,o.ooo 602.7E>l .r,7n • OSb 0,000 4A4 0 '526 -172.624 1600.000 
46H0.000 ,cirn.ooo 60.:!.440 .6-;4 .074 U D 1J \JU c.11.on1 -20:,.104 lb00.000 . , • 6200,000 l4oU.OOU ">':1'>oC>U6 0.000 ,r!J3 U.JUO 4,i':, 0 7'iO u.ooo 1s20.ooo 
b200,000 2130.000 ':>02.186 ?.o>'? .o,,u o.ouo 1002.14!:l -506.399 1520.000 •· 6200.000 -:'430.000 602.tJ':,4 .66n .074 0.000 1164.0S',1 -66A.310 1520.000 • -, 6200.000 1130.000 603,540 • bYn .100 0.000 1373.26B -H77.5l',1 1520.000 

•· b254.U00 1460.000 ::,',/',. ':,",-l o.oou 0 0 ,,! o.ouo 44H 0 ':l,!7 0.000 54.000 • 625_4.00D ?130.0lJU 002.l<;J ;, • 6 ~,., .ou, o.ouu 10??.9 l<; -524,llJ 54.000 
6254.000 2430,000 602.HSq oAOLi 0 00'+ 0.000 1170.062 -671.235 54.000 • • 6254.000 1330,000 nO.:!.:i45 , b fl 7 0 0 0::, 0.000 1375,-H6 -877,089 54.000 

6279.000 1460.noo ',49. 741 0.1100 0 23.:! o.noo ,l?.?.04 0.000 25,000 • • b279,000 2130.000 602.2::>8 "•4h7 oUb-:> o.aoo 104tl.404 -'-,36,cOO 2:>.000 
627',1.000 ?430.000 ':>02,"111 on"JI .O':>c. 0.000 1177.:i!b -h6:>o3l2 25,000 
6279.000 3330.000 603.600 .6~',I .05':, o.ouo 1422.414 -"110.209 2s.oou • I • 6420.000 1460.000 ':,99,847 o.oou • 0 ',::, 0.000 51',. l>ll 0,000 141.000 
6420.000 2130.000 bU<:',27Y ?,4 l2 ., 02 L o.ouu 103:S.20':, -5i::0.02<+ 141.000 • • 6420.000 2430,000 bOc,'!27 ., t::,4H ,Ulb o.oou 1174.51-l',I -h':,'-1.s-O':l 141.000 
6420.000 <130.000 60.:!.61 f • t),;, 1 , u 1 rl o.ouo l4?Jl, T04 -"113.:ii::3 141.000 

. "I 

• •,.:1 6421.000 1460.000 59'> 0 l:i4 7 0.000 .oou o.oou 477.69',1 0.000 1.000 
6421.000 2130.000 t>02.27"1 ;,.432 .ooo 0.000 1031.046 -5':,3 • .:146 1. 0 0 0 ,-, 6421.000 2430.000 o1J2.'ol27 o ,;q.i~ 

0 /J O 0 0.1100 117.l. l'-13 -69':>. '+~.:l 1.000 
I • 

. ,, 6421.001) 3130,00U oll.:i"nl7 D h --i 1 .ooo o,uuu l4?3.'-,'i3 -"14':>. H:53 1.000 r 
'" ' -- 6447.000 1460.000 ':,'-l':1.H67 o.oou .020 o.oc,o 480.021:i 0.000 26,000 

• :::i 
6447,000 2130,000 602.32-l ?,4'>2 • 0::, J 0.000 lO':i0. • 76 -570.',149 26,000 .:.• 6447.000 ?430.000 602,<;73 c-643 ., 0"+-6 0.000 l lAl. 151 -701.1?4 26.000 
b447,000 .:!330.000 ,.,,JJ,h7ll 0,, --i •-i • 0 ':, j o.oc,o 1460. 1%2 -41<0 ,tlj':, 26.000 . ,, • 1~· _644_tl_~ 0 9 I) 14_60 0 'JO_IJ _ -,y:,.., lj~1 J 11 Go n ;1 0 I] h_j 0 • .1 u o c,lQ,-121 0.000 1.000 
644h.OOO 2130.00/J ':>02.336 ?,.,1)7 • 0 0 f o.oou 10:i'i,1:Sl -'i3c..430 1.000 • 6448.000 ?430.000 6•12,"177 ch'+ 1 0 0 o::, 0. 0-00 11,,2.144 -662.222 1.000 



• 732':>.ooo 1460.0f)Q 60u.do6 o.uoo .136 o. o·o u 450.lS:i 0.000 877.000 • 7325.000 2130.nno 6ll2.J71 2. -!<)', • 03:, 0,000 557.510 -107,JS:i 877,001) 
7325.000 2430,0110 503.00';> .':,34 ,U28 0.000 577.861 -127.706 877.000 

• 732':l.OOO 'l33U,000 ':>03, 107 , 7,11 .032 l1, 0 \JO F,()5,203 -155.048 877,000 • 
' . - - -
~ - --

8475.000 l4nO.ooo f.,\JU,4-lY ,i,onu ,432 o.noo 40"i.>J33 0.000 1150,000 

• d47':l.lJOO c130,011n nlJ2,41r. 1. ·II s- • l O 1 0,00\J ,;30.~44 -1<::4,cl o 1130,00U • l:!47':l.lJOO 2430.00U o0-1.0,l/ .6 l', C r: ~ 1 O,IJlill :i5'i,:i64 -l4Y,731 1150,00U 

•I: 8475.000 3330.000 o0$ 0 hUl • 714 ,01;4 0.300 615. 09'.:> -20':l.262 1150,000 

j• 
8858,000 0.000 I 1460.000 b00,62<.J 0,001) .132 277.~Hl 0,000 383.000_ 

" H85b.OOO ->130.000 602.514 1 0 M q4 o OLJ.c 0,0IJ\J 3,:iL>,484 -lOo,SOJ 31:!3.000 
.,,i d858,000 -'430. 01) 0 e>LU,l~l • ,-, II 7 • 0 'i4 0,000 45">,'l<'iO -177,b7') 383.000 • 88:ib.OOO 1130.oon bil3,o4l I> 7 ?('I , ll4 0 0,000 6n2,17'-J -3!:>4.l'l'-J 383.00_0 

' I , . ; ,1240.000 1460.000 600,')b,j 0,000 .33'7 o.oou 110.97!:l 0.000 382.000 , .• 
'1240.000 ?130.000 oll2.S'I'> l. 6213 .01;12 u.oou 2'i7 .61',', -146.687 382 • 0 O_O_ 
'1240,000 2430.100 b-J.:l 0 lt14 0-, --i8 oOt--_j u.ooo 304.l34 -l':13.3':>6 382.000 

•· ,124U.OOU 3330.~00 bO:l 0 '1t1-J • 1 ;,n • 0 t," o.ouu 349.5q4 -?38.607 31:!2.000 • 
el 

10875.000 l4b0 0 000 602. 7')2 0.000 1.1124 u.oou 26?.401 0.000 1635.000 
' 

1087':l.OOO 2130.000 b04.020 1,22'1 1. 4?4 o.ouo 306.632 -44.231 1635.000 I • 10_875.000 2430 0 000 004.457 ,437 l. 27 J u,ouo 322.213 -5Y.tl32 1635.000 
10'l7:i,OOO 1~1u.non nU:i, .:10 7 Cl~ ,r, 1. J~,:, 0 , 'l ll u 351.':>21 -'ll,120 lb3S,OOO . ,'' • 122RO,OOO 1460.000 e,04 0 l-i'> OoUO!l 1, h l O,tJOO ll~.'l'-J-; u.ooo 140:,.QQ\J 

I 
12280.000 2130.000 b0':> 0 4.:ll 1, 24Fi l • 4 1 1 0.000 113.999 -.ooo 1405.000 

•1·' 12280.000 2430 0 000 e,Q:,,H'7'> .4n4 l. 43'1 0 0 •)0ll 111.999 -.ooo 1405.000 1• 
12280.000 3130,000 t>Ub,'77 -I 1. 0 Hl l 0 6h6 o.auu 113,99'7 -.ooo 1405.000 
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145. 
2.76 
~o. 

643.SB 

400.0 
o.oo 

· 97. 
.sz 

100. 

CkIWS 
QROS 
VR08 
)ILOBR 

· .. -41}0. 0 
o.oo 
92. 
.62 

100. 

400.0 
·-o.oo 

87. 
• 13 

100. 

o.oo 
70. 

1.51 
350. 

o.oo 
o. 

·.11 
126. 

o.oo 
o. 

.01 
so. 

o.oo 
o. 

o.oo 
so. 

o.oo 

qoo.o TYPE= 
o.oo 642.73 
114. 56. 
.060 .040 
- -~---· -- 0 •.. 

900.0 
o.oo 
616. 
.060 

0 

WSELK 
ALOR 
XNL 
ITRIAL 

TYPE= 
642.75 

s2. · · 
.040 

EG 
ACri 
XNCH 
IDC 

0 

'-100-. 0 · 1"YPE= 
o.oo 642.78 
525. 4.:. 
.ObO .040 

0 0 

.:ioo.o 
o.oo 
442 • 
.060 

1 

o.oo 
zos. 
.060 

2 

o.oo 
449. 
.0441-

2 

o.oo 
3g5. 
.oso 

2 

o.oo 
346. 
.oso 

0 

o.oo 

TYPE::: 
b4.l 0 l32 

44. 
.040 

0 

643.25 
33. 

.040 
!l 

643.45 
sa. 

.o4? 
0 

643.50 
55. 

.042 
0 

64.:1.!:>6 
S3. 

.04? 
0 

643.65 
-n 

1 TARGET= 
.01 .01 

224# 
.060 

1 . 

l TAllGET= 
.01 .oi 

36. 
.040 
o.oo 

h14. 
.060 

l 

liV 
IIRDS 
XNR 
lCONT 

HL 
\IOL 
WTN 
CORM-! 

l T AFIGETe· · -
.01 .o;i 

149. 38. 
.060 .o,~o 

l O. oo 

1 T&RGET:: 
.02 • 04 

119. 40. 
.060 .040 

l 11.00 

.13 
46. 

.060 
l 

.03 
1. 

.oso 
l 

.04 
o. 

.oso 
1 

.os 
o. 

·.oso 
l 

.06 
n 

.37 
43. 

.040 
o.co 

.04 
45. 

.040 
o.oo 

.06 
4S. 

• 040· 
o.oo 

.oa 
4~, 

soo.ooo 
.oo 
18. 

636.10 
376. :l1l 

1:,00.000 
.oo 
19. 

&~i6.SO 
350.?<+ 

639.30 
636.50 

433.55 
i:W9.85 

039.70 
638.90 

't-4S.70 
'1"95.94 

0LOSS 
TWA 
l'.:LMIN 
TDP~IO 

8A,~~ ELEV 
Ll:F'T li;,IGHT 

SSTA 
ENDST 

·!>00.000 
.oo 
20. 

636.QO 
328.f:>5 

':100.000 
.oo 
21. 

637.30 
30~.04 

.06 
23. 

638.80 

.03 
24. 

639.40 
363.36 

.oo 
24. 

639.-60 
339.13 

.01 
:>S. 

639.ftO 
320.14 

.01 
25. 

t,40.10 
639.30 

457.70 
796.34 

()40.50 
639.70 

469.14 
777.19 

642.00 
641.20 

509.SS 
747.97 

1:141.30 
643.20 

447.40 
1no. 7& 

641.50 
643.40 

·41,J. a-2 
t:J02.94 

t,41.70 
643.60 

479.71 
., 9~. 1:l'i 

b41.YO 
643.80 

• 
·• 

• 
• 

• 
• 

• w 



• ~' J 1. _,., .:1.1.:i u • .u.~u • U· •~ • U t4'u • , •U 'W ,u.' · 'lll ob •· • 001828 so. so • so. ., ,_ 0 1 o.oo 308.07 799.67 • 1· 4390.00 3.•~B 643.68 o.oo o.o,a 643.76 .oa. .10 .01 642.10 • 0 
590. 411B. 172. o. ?.19. 48. o. 4b. ?S. 644.00 

0· -.81 1.-•so 3.54 o.oo .os1 .042 .oeo .040 640.20 502.17 ., .002433 so. 50. so. l 0 1 o.oo 297.33 79Q.50 I I • 

' I' 
., 

• ,I SECNO DEPTH CWSEL CtHWS WSELt< EG Hli HL OLOSS !BAl~K F.:LEV 
I! Q QLOB OCH OROB II.LOB ACH AROB llOL TWA LE1FT /RIGHT 

I ! - -----T Im:- -- Vt.ll'~ - - -v-c11- V!-101:l XNL XNCH XNH 111TN r.'.L MI l'4 SSTA ·-• SLOPE XLOBL XLCH XLOSR ITl'UAL 
i, 

IOC ICONT CORAR TO?~llO ENDST • It' ' . ·I 4440.00 3.40 643.80 o.oo 0 .o,o 643.90 .10 • 131 .01 o4E!.30 ,.1. 
,71 590. 410. 1130. o. 2601 

• 47. o. 47. 26. 644.20 
' I-------- -- -,,£2- -- 1 .,'H -3-.a-?.- --- - 0-.-0-0 -. 051 .042 .o-ao. .0401 "640.40 507.34 • • 002892 so • so. !>O. ?. 0 l 0 • 001 292.07 799.40 

• • 
.,::/ - ;~90.00 3,.35 643.95, o.oo 0 .c,o 644.06 .11 .H, .01 642.50 w 1••L _______ 5~~; 401. ld9. o. ?.4<t. 46 • o. 4 7,. 26. 644.40 

-1 "!,Ir 4.-09 ·-o.ou -.o:!il · • tr4? • 0--10 ;, 04() 640.60 '!:111.136 ,. . •. , .003Jf\5 50, so., so. 1 0 1 o.oo 287.43 799.31 I. 
Ill~,, 

4515.0iJ 3.23 644.0cl o.oo O.IJO 644.19 ,16 • 11~ .02 042.70 .I .,n! 
,) 590. 3,80. 210 .. o. 21:2. 44. o. 47 .• 2b 0 644.60 

--·- . -- .~s l • iso- 4 • 7•• · 0.-00 .0!51 .041 .oe.o .0410 640.80 521.23 ',', • • 00'>764 25. 25,, 25. 0 0 1 o.oo 277.90 799.13 • UM" . , 
VALLEY SECTION A~ 2',,3 • ,,c 

I ---- ------
' .,, 4540.00 3.27 644.17 o.oo o.oo 64'>.JO .14 • 11 .01 64?. .irn • 590. 388. 202 • o. ?.23. 45. o. 47. 26. b44.70 , .. .83 1.74 4.50 o.oo .os1 .042 .oso .040 640.90 517.95 

• 004213 25. 25. 25. 2 0 1 o.oo .?Bl.24 799.19 • ' - --- . -

• 1490 ~H CA~D U~ED • • bt~fl VALLEY SECTION AH 2Y4 .,, • ·1 5740.00 i•.14 650.14 o.oo o .. oo 650.331 .14 6. Ci 0 .03 t>49.lO 
·'1 

- ·-- ~90 • 40. · lJ<,t 0 411. ,:.! • - 30 • 127. 5;!. 33. 1:148020 

• • 931 :t.86 4. ~,7 3.23 .040 .os1 .u-.o • 0•t0 646.00 45F½.51 • • 006027' 1200. 1200. 1200. 6 Ct l 0 • 1)0 176.li':I 635.40 ~: -- - • •. :I CCHV= _ • 100 CE~V= • 3()0 
I,, -- --tt-9ir 1'lH- ·{, AiID ttSEO- -•. , 

V~LLEY SECTION AS 29':> • I • -- --- - -

' 
l>o 

7440.010 4.39 6511.'09 o.oo o.oo 658.21 .12 1.01 .01 b55.70 .!S3 530. 178. 20 ,,. • 148. 182. 48. 147. &4. 43. 656.70 I " -------J;c·-t,,.---··- ·c9ft . - 4.:25·· --- 1.-00 • 1111}··· --- • 04'9 • 100 - - ·,;040· 653. 70 · 386.1)3 15•1· • • 

• ,; .00357'7 1100. 1700. 1100. f, 0 l o.oo 344.52 73<1.54 :.• 
llliajf----·-, · ~~ -~~ rARf'I IISf.0 • 



., 
-11 

' ~, 

'1 •1·,1 

w LL...t.r 

0940.00 l .65 
530. 209. 
l .28 1. 75 

.011536 1200. 

1490 ~h CA~O USED 

!>C.J... I l Uu , , I 

666.45 666.15 
138. 102. 
5.s0 1.56 

1500. 1600. 

Iii~ : •i ,' VALLEY SECTION ~U 

lo-4-40 0 iHl- '3,. 92 '., 435. 25. 
1.41 1.04 

'" 
--- -.003028- -- 150-0. -•~· ii:, _____ . -- --- -- --

1" 
Ill·· 
n1J( - -
.ti" ,,I -------- - -- -

' 11•, 

" lti,,/ 
" --- --
' 

•I·· ,~, 
,-01 

,_ --- --1{ -----

t1,1':, 
" 

ll~-
111~' --~· 
•• 
--., 
Nt ,_, 

I ,,, __ , 

b7-4.92 
295. 
3.&tl 

1500 • 

o.oo 
116. 
?..49 

1500. 

o.oo 
120. 
.100 

17 

o.oo 
24. 

.oso 
6 

~ 1 ... 

' 666.•!>l • 16 a.39 .01 
2!;. 117. 75. 5.2. 

• o-~o .100 • 040 664.80 
17 1 o.oo 263.33 

297 

675.109 .17 8.47 .oo 
ao. 46. ai. 59. 

• 0,42 .050 .040 671.00 
0 l o.oo 104.98 

664.80 
664.80 

469.53 
732.86 

----E,73. 90 
67c.6u 

353.73 
458.72 

• w 
I' ,'. ,. 
e: 

.:,1 
~-
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,I • J SUMMARY ~RINTOUT FOR MULTIPLE PROFILES 

PL~·SROOK ~BOVE GIBSON 

SECTION CHANNEL MIN EL OF 
NUMBEH LENGTH ROAD~AY 

MA:<. EL OF 
LOlt CHORD 

10.00 
-•----10.00 

10.00 
10.00 

200.00 
200.00 

-200.e--0-
200.00 

lb0.00 
160.00 
v,o.oo 
H,0.00 

190.00 
190.00 
½9·0.00 · 
lY0.00 

~40.00 440.00 

•
1,:1 640.00 440.00 
' 640.00 440. 00 ,,. 
. -•-- --640 • (>i>-· - · -4-4-6 • 00 

• autt 
•1:'.! 

• 
•• 

.,, 
'· 

8 

740.00 
·740.-00 
740.00 
740.00 

l:!40.00 
340.00 
1:140.00 
840.00 

---aqo.oo 
<190.00 
890.D0 
890.00 

'140.00 
-940.00 
940.00 
':140.00 

1040.00 
1040.00 
1040.{H} 
1040.00 

1..i~n . 1140.00 '•!:'.! 1140.00 
, 1140.00 
'·L ___ - - -¼-l-40,00 ,, 

• 
.,I 

' 

1240.00 
1240.00 
1240.00 
1240.00 

, L. ---· ----- ·-. ,,, 
~yrf- -- -. -- --

100.00 
100.00 
100.00 
100.00 

100.00 
100.00 
100.00 
100.00 

.;o. oo 
.:;o. oo 
50.0D 
:iO • 00 

50.00 
s-o.oo 
so.oo 
50.00 

100.00 
100.00 
l 00. 0-0 
100.00 

100.00 
100.00 
100.00 
100.-00 

100.00 
100.00 
100.00 
100.00 

o.oo 
0.-0-0 
o.oo 
o.oo 
o.oo 
6.oo 

-o.oo. 
o.oo 

o.oo 
o.oo 
o.oo 
-0-.00-

0.00 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
0.-00 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
iJ .oo 

o.oo 
o.oo 
o-.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o. 0-0 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
0 .-0-6 

o.oo 
-ii.DO 
o.oo 
o.oo 

f,fii\l EL 
GROUND 

DISCHAl.'GE 
(C.f'S) 

621.50 
621 .'H~ 
621.50 
621 0 50 

621.60 
621.60 
6?.l.60 
621.60 

621.80 
6?1.80 
621.80 
&i?i. ~o 

622.4-0 
622.40 
622.40 
622.40 

622.90 
622.90 
622.90 
6;;>2.90 

623.20 
623.20 
6?.3.20 
623.20 

6?.3.40 
623.40 
623.40 
6?3.40 

623.90 
623.90 
6?3.90 
6?.3.90 

624.40 
6?.4.40 
624.40 

- --6;;>4. 40 

6?4.90 
624.90 
624.<iO 
624.90 

455.00 
t,60.00 
1so.oo 

1oso.oo 

455.00 
660.00 
740.0-0 

1050.00 

3AO.OO 
~50.00 
620.00 
88-0-.00 

380.LlO 
sso.oo 
620.00 
860.00 

380.00 
550.00 
620.00 
880.00 

3~0.00 
S50.00 
620.00 
aao.oo 
380.00 
550.00 
620.00 
aao.oo 

3~0.00 
sso.oo 
620.00 
B!10.00 

31'10.00 
550.00 
620.00 
s~o.oo 

380.00 
-550.00 
620.00 
000.00 

CWSEL 

629.48 
629.83 
629.98 
630.48 

629.48 
629.84 
629.99· 
630.4C,, 

629.50 
629.85 
630.0l 
630.51 

6~9.50 
62':I. 1:16 
630.0l 
630.52 

6~9.51 
629.87 
&30.02 
630.53 

629.-Sl 
629.1:17 
630.02 
630.53 

629.52 
629.88 
630.03 
b30.S4 

629.!:>6 
629.92 
630.07 
630.S7 

6<!9.67 
630.0~ 
630.16 
630.64 

630.07 
b30.JO 
b30.40 
630.79 

HII 

.oo 

.01 

.01 

.Dl 

.oo 

.01 

.01 

.01 

.oo 

.01 

.01 

.01 

• (J l 
.01 
.01 
.01 

.01 

.01 
• Gt! 
.o~ 

- .02 
.02 
.02 
.o3 

.02 

.oJ 

.oJ 

.03 

.06 

.os 

.os 

.os 

.20 

.13 

.11 

.09 

.30 

.~6 

.23 

.11 

HL 

o.oo 
o.oo 
o.oo 
o.oo 

.01 

.01 

.01 

.01 

.01 

.02 

.02 

.02 

.oo 

.oo 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.os 

.os 

.os 

.04 

.1~ 
• 14 
.12 
.0':1 

.45 

.34 

.30 

.19 

OLOSS 

o.oo 
o.oo 
o.oo 
o.oo 

.oo 

.oo 

.oo· 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.02 

.01 

.in 

.01 

.u1 

.04 

.03 

.02 

o.oo 
.06 
.06 
.04 

OCH 

53.39 
11.01 
78.03 
98. 'il0 

54.79 
72.5B 
78.-58 

100.57 

41:1.33 
63.31 
68.70 
1:17.24 

'59.23 
75.54 
Bl.OD 
99.68 

72.95 
90.31 
96.06 

114.50 

85.24 
102.42 
107.89 
126.47 

95.94 
112.43 
117.'SO 
135.23 

l3C/.51 
149.07 
151.75 
164.22 

216.43 
208.13 
205.08 
205.64-

248.10 
267.38 
265.40 
260.53 

OE.PTH 

7.98 
·· a.3,3 

11.46 
8.98 

7.88 
a.24 

· S-.39 
8.89 

1.10 
s.os 
8.21 
a.11 

1.10 
7.46 
7.61 
a.12 

6.61 
6.97 
1.12 
7.63 

6.31 
6.67 
b.82 
7.33 

6.12 
6.4B 
o.63 
7.14 

s.66 
6.02 
6.17 
b.67 

!:>.27 
5.62 
s.16 
6.24 

s.11 
5.40 
5.50 
5.89 

TOPliIO 

345.0?. 
355.10 
359.42 
373.83 

342.27 
352.42 
35•6. 76 · 
371.22 

336.84 
347.13 
351.51 
36b. 09-

3 ?4. t8 
3?9.95 
334.34 
348.94 

286.80 
306.71 
31!:>.lB 
334.72 

27fJ.43 
290.39 
298.86 
326.24 

259.83 
279.84 
288.Jl 
316.43 

236.24 
254.10 
262'.48 
290.14 

220.76 
235.00 
240.75 
266.60 

216.67 
225.83 
230.27 
l47.S6 

• • 
I 1, I ', 1 I ll 1 ·;, • • 

.I 
I ·!· ,., 

' ' ,:.i. 
I 

- ', ! 

• ,, 
J • 
• OfWI ,. 
•• 
• 

i 

• 
• 

• 
• 



' • . • SECTION CHA~NEL MIN El Of MAX EL Of Mil'l EL DISCHARGE CWSEL HV HL CLOSS QCH D£PTH TOPWIO i' i_l NUMBER LENGTH ROADWAY LOW CHORD GROUND CCFS) 
1340.00 100.00 o.oo o.oo 6?.9.40 3B0.00 630.65 .21 .46 .03 221.57 s.2s 220.04 • l 3-4¾-.--G-O · · ·-·l 0-0.--00·-• ···· 0.-00 - · 1h,OO· 6?5.40 sso.oo 630 0 80 .25· .so .oo 265.19 S.;4-0 226.10 -~o,· ' ' ' ' 1340.00 100.00 o.oo o.oo 6?&.40 020.00 630.86 .25 ,47 .01 277.27 5.46 228.70 :I• I: 
l:1!40.00 100.00 o.oo o.oo 625.40 aao.oo 6.31.13 .i:!!:i .37 .o4 300.24 !:i. 73 ;?39.36 .. 

1440.00 100.00 0 .oo o.oo 62'5 • 90 380.00 631.08 .30 .46 o.oo 246.47 5.18 216.86 ,. 
' 

1440.00 100.00 o.oo o.oo 6~5.90 550.00 631.30 .25 .49 .oo 265.-.17 s.40 226.00 , --··--l--lt4-lh1H>·· ----11>-o.-0-tr · o.oo .... o-. 00 625.90 6!!:0.00 631.37 .;25 .51 .oo 277.28 5.47 22a. 7Q 
".I, 1440.00 100.00 o,oo o.oo 6,?5 • 90 aao.oo 631.60 • ?.o .48 • 01 308.04 5.70 238,25 ,. 
' 

" 
,:I ½540.0-0 100 .oo o.oo- o.oo 6:~6.50 380.00 631.67 .30 .54 o.oo 248.19 5.17 216,66 r·W .,111 1540.00 100.00 0 .oo o.oo 626.50 sso.oo 631.tlJ .33 .56 o.oo 291.63 5.33 222.99 1540,0U 100.00 o.oo o.oo 6?.6.50 620.00 631.SO .32 .57 .OJ 300.74 s.4o 225.90 15-40.0-0 l~Hl.00 · o.oo ... ··o • 0 D 6;,>6.':iO - 880.00 632.13 .32 -. 56 .03 330.62 5.63 235.29 • 15B5.00 45.00 o.oo o.oo 626.90 380.00 631.95 .21 o lb .oJ 374.95 :..05 75.24 • I', l 5fl5. 0{) ·45.00 o.oo o.oo 6?.6. 90 550.00 632.03 .40 .24 • U4 537.79 5.13 84.45 
'" 1585.00 45.00 o.oo o.oo 626.90 620.00 632.08 .48 .26 • 08 602.36 5.18 89.·ra ; . I,/ 1585.oo 45.00 o.oo o.oo 626.90 ABO.DO 632.33 .12 .31 c.oo 816.24 5.43 117.35 ' I. .. . . .. - - ---
' o.oo 380.oo 631.95 ot:'4 .02 375.40 4.55 74.49 

.,, 1s..,o.oo s.oo o.oo 6?.7.40 .01 • 1590.00 s. 00 o.oo o.oo 6?7.40 sso.oo 63?.. 03 • 4,o .oc .o3 539o3b 4.63 83.17 1590.011 s.oo o.oo o.oo 1!,?7.40 620.00 632.07 .56 .03 .04 604.dO 4.67 88.18 
I ,lij r • 70 o.oo 799.16 !:i.05 125.67 .,, 1590.00 s.oo o.oo o.oo 627.40 880.00 &32.45 .03 

,.I 
.17 360.34 4.as 108.58 l:i91.00 1.00 630.30 629.30 627.40 380.00 632.25 .23 o.oo • 1591.00 1.00 630.30 629.30 627.40 sso.oo 632.45 .27 .23 o.oo 499.59 s.os 125.65 ,,. 

l:191.00 1.00 630.30 629.30 627.40 620.00 632.53 .Jo .21 o.oo 549.37 s.13 127.15 M!ij 1591.00- 1.00 630.30 629.30 627.40 ae-o.oo 632.84 .39 .09 o.oo 712.41 5.44 132.47 •· 1595.00 4.00 o.oo o.oo 626.90 380.00 632.30 .14 .01 .01 355.33 5.40 113.32 • ~r: -·- ·159-5.110 ... 4-,-00 o.oo o.oo · 626.9-0 55{).00 632.54 .21 • 0 l .02 479.60 5.54 127.33 
1595.00 4.00 o.oo o.oo 626 0

1l0 620.UO 632.65 .22 .01 .02 521.95 s. 75 129.19 • .1'· l 5':15. o o 4.00 o.oo o.oo 626.QO ~~o.oo 033.00 .27 .01 .04 660.76 bolO l35.l9 

•. , 1704.00 109.00 o.oo o.oo 628.50 380.00 632.44 .34 .24 • Ul 380.00 3.94 29.95 'lj 
1 1704.00 109.00 o.oo o.oo 628.50 550.00 632.71 .59 .36 .19 550.00 4.21 30.78 , · -~Flil4·.-0{) ··--- li}9.0--0-- {).00 o.oo 62-f!.SO 620.00 632.80 • 71 .40 .24 62il.OO 4.30 31.35 • 1704.00 109.00 o.oo o.oo 6.?8.50 aau.oo 033.~0 ,63 .40 o.oo 773.98 !:>. 0 0 171.02 • I 11:ns.oo 111.00 o.oo o.oo 626.40 380.00 632.'il5 • 64 • 6t, .is 380. 00 '+o55 ,a.16 

1815.00 111.00 o.oo o.oo 629.40 550.00 633.53 • 91 .97 .16 550.00 s.13 23.22 • Hll':i.00 111.00 o.oo o.oo 628.40 620.00 633.75 1.00 l. 1 O • 1<:, 619.92 5.35 29.96 ·-· · ·· HH 5.-0-0 - -111.0-0- o.oo -0. 0--0- 6:>8.40 aao.oo 634.62 .42 .10 o.oo 588.60 6.22 23~.44 ,. 

•· ld40.00 25.00 o.oo o.oo 6?8.60 380.00 633.15 .66 .21 .01 380.00 4.55 20.lH 
,. 

ld40.00 25.00 o.oo o.oo 628.60 550.00 633.1:10 .a9 .26 .oo 549.!;2 r,.20 33.18 'I" .I l!:140.00 25.00 o.oo o.oo 628.60 620.00 634.30 .76 .23 .01 597.60 5.70 88.0l 1840.00 25.00 o.oo o.oo 628.60 ~so.oo 634.91 • bU .is o.oo 686.Sl 6.31 254.74 ··I I . 

• • I • ·----- + - I 

I 
,, 

•I• ,,. ,. -~ 



• • 
J SECT101'1 CHl>NNE:L MIN EL OF MAX EL OF MIi~ EL DISCliARGE CWSl::L HIV HL OLOSS OCH DEPTH TOPWJD 

NUMBER LENGTH ROADWAY LOlil CHORD GROUND (CF"$! • 1915.00 75.00 o.oo o.oo 628.90 380.IJO 633.72 .54 .42 .o3 380.00 4.82 21.76 [;rr,-r, ,,. ¼9-l-S.-00- ·--· - 75 0-0 · - ---o.oo ---- -o-.oa ·6'2fl.90· S-50.00· 634.62 .sa .42 .09 528.16 s.12 96.SB· • 
• 1915.00 75.00 o.oo o.oo 6?A.90 620.00 635.10 .31 .30 .12 1HO. lt1 6.20 249.41 ,,. 

', 1915.00 75.00 o.oo o.oo 6?8.90 880.00 63'5.55 .31 .27 .09 575.07 6.65 ?.70.99 
,-- - ' - . -- :W , 

21.21 ., 2015.00 100.00 o.oo o.oo 629.50 380.00 634.21 .59 .s1 .02 380.00 4.71 

' 
2015.00 100.00 o.oa o.oo 629.50 550.00 635.07 .62 .46 .02 521.29 s.57 87.95 

, - ---- 2-&1 s .-o-o - -- ---1 oa-.-oo o.-oa-- o.oo - - 629.SO - - 620.00 635.35 .56 .35 ·• Hl 552.19 ~.as 148.46 .!• : ., 201:,.00 100.00 o.oo o.oo 6?.9.50 880.00 635.77 .56 .35 .12 657.32 6.27 275.16 
, 

78.a-8 · 1·:• 11, ,. ---- -· 2478-. 011 ---- -46:3 0 itO o.-o<l o.oo 63?..00 380.00 636.78 • !:16 2.53 .01 346.4!, 4.78 
,, 2478.00 463.00 o.oo o.oo 632.00 sso.oo 637,42 .41 2.09 .06 394.15 S.42 137.Sl 
i,, 2478.00 463.00 o.oo o.oo 63?..00 620.00 637,55 .42 2.00 .o4 411:l.59 5.55 149.14 

----2-4-79 -00 · ---- 4,<,3--.-00 o.oo o.oo 6J2.0O -aao.oo 638.-00 .38 1.~9 .as · 4BOo32 i::..oo t89.0l '3 • • •· 3140.00 603.00 o.oo o.oo (,35.60 380.00 639.14 .os 2.34 .14 115.94 4.14 224.48 • 3l4U.OO 6-63. 00 o.oo o.oo 635.60 550.00 640.03 .09 2.20 .10 140.11 4.43 247.47 ·I ••. 1 3140.00 663.00 o.oo o.oo 635.60 620.00 640.16 .o9 2.19 .10 147.03 4.56 256.10 
,,j_ _____ 2~~~-oo ____ 66J.oo o.oo o.oo 635.60 c100.oo 640.52 .10 2.16 .oa 1 73. 08 4.92 277.47 

---- '. 

• 3203.00 123.00 o.oo o.oo 6J5.70 380.00 640.-04 .04 .23 .01 56.BO 4.34 ~47.61 ·;. 
I 3263,0u 123.00 o.oo o.oa 635.70 550.00 t:,4Q • .j5 • 0 4 .25 .01 66.99 4.65 267.31 

l~ltl ::12b3,0ll 123,tlO o.oo o.oo 635. 70 620.00 640.47 .ns .2s .ol 70.28 '+.17 274 0 07 ., 

e::'.I 3263,00 123.00 o.oo o.oo &35.70 880.00 640.84 .os .r.!6 .01 i:12.93 5.14 296.57 i:;i• 
639.90 635.70 20.82 b. 7-8 382.05 

., 
3314.D0 51.00 t.1t2.oo 380,00 b42,41:1 .oo 2.41 o.oo - -- ---, I 

' 635.70 f:>'+2.65 2.2b o.oo 28.84 6,95 368.21 • 3314.00 51.00 642.00 639.90 550.00 .oo .,. 
3314,00 'il ,00 642.00 63'1_. 90 635.70 b20.00 64<!.72 .oo 2.20 o.oo 32.03 1.02 390.41 .. :;lfl •' 
::13l4,00 ':>l.00 642.00 63<,,.90 635.70 88·0 • uo c:,4?.'>11 .01 2.02 o.oo 43.50 1.21- 397. 1 '::> .,I 
3414.00 100.00 o.oo o.oo 1')36 • l O 380.00 64?..4& .oo .01 .oo 45.93 6.38 358.36 ·;,I 

··3414.00· 100.00 o.oo o-. 00 636,l-O 550.-00 t,4?..66 .01 · oOl'" .oo 6~.45 ·6.56 -- 371.47 - -- -,,, ' ' •. , 3414.DO 100.00 o.oo o.oo 636.10 -620. 00 ti4?..73 .01 .01 • oo 70.37 bo63 376.Jn • 3414,0U 100.00 o.oo o.oo 636.10 8150 • 00 642.92 • Ul .02 .oo 95.25 6. ~2 391.09 ,·, 3514.00 100.00 o.oo o.oo &36.SO 365.00 642.49 .oo .01 • oo 48.92 5.99 336.16 • I ,I 3514.00 100.00 o.oo o.oo 636.50 s20.oo 64Z.67 .01 .01 .oo 66.JU 6.17 346050 
-3514 .-oo 100.-00 o.oo o.oo ·636.50 590.00 642.74 .01 .02 .oo 73.94 6.24 350.24 

"' 100.00 o.oo o.oo 636.SO · b-40.00 64?.<,,S • Q,: .03 .oo 9'1.94 6 ... 5 36?.56 • .,,, ,514.00 

3t>l4.00 100.00 o.oo o.oo 636,'l!O 365.00 6fti?.50 .01 .01 .oo 55.13 !:i.bO 314.12 c11 '" 636.90 &42.6~ .ul 73.~6 s.79 324.77 o .. 3614,0U 100.00 o.oo o.oo 520.00 .02 .oo 
3614,0U 100.00 o.oo o.oo 636.90 590.00 642.76 .01 .02 .oo 82.19 s.a6 326.65 

,-l - -----3~14. oo lOl't.01} - o. oo-- - - -o.oo - 636,90 840-.-00 642.9tl -.02 .04 .oo 109.87 6.08 341.13 

ei:: 3714oll0 100.00 o.oo o.oo F,37.30 365.00 642,52 .01 .02 .oo 63.2\1 s.22 292.6:, ··:-• 
'f:1 3114,00 100.00 o.oo- -o.oo 637.30 520.'JO 642.72 .02 .03 .oo ~3.b2 !:, • 42 303.88 

1' ••• 3714.()0 100.00 o.oo o.oo 637 • .30 590.00 642.BO .oi .04 .oo 92.43 s.50 308.04 
I,_ 3714.00 100.00 o.oo o.oo (,J7.30 1:140.00 643.03 .03 .06 .oo 121.35 5.73 321,91 

le I. ---
' •. , ·1• 
I 

I, 

' •. , 
·J 

I I - - -~----. -
' '"I • • 

~~~ • 



• SECTION CHANNEL MIN EL OF MAX EL OF 
.-1 NUMBER LENGTH ROAO~AY 

J 4064,00 350,00 
' ,,..,,, .,,,-- ·-4&-64·,0-0 · · ~,;o.oo-a: 4064,oo 350.00 
· 4064.oo 3so.oo 

11111 · 
~· ., 

I' C. :i d' 

' 

4190,00 
4190,00 

·---. -4i-9"0.{H)- --
4-190, 00 

126.00 
126.00 
126.00 
l2b.OO 

LOW CHORD 
o.oo o.oo 

·0.,00 --· --i}.00 
o.oo o.oo 
o.oo o.oo 

o.oo 
o.oo 
0 • 00 
o.oo 

o.oo 
o.oo 

.. 0;,01) 

o.oo 
,c1--·-4240-,-00 -- 50,00 o.oo o.oo 

o.oo 
o.oo 
o. -o·o 

.,. 4240,00 50,00 o.oo 
"' 4240,00 so.oo o.oo 
,, 424·0-,.-()"0-·-- ·5tt; 1ffi ·- ·- · · - iJ". 00 

e-." 42~0.00 so.oo 

~:L...f __ ;i_r_~:-~--- __ Jf:i_~ 
•• 

nl 

•I,,' ,,. 
i,, ... 
' 

I. 

I' • ~---,J. 
,,, 

4340.00 
4340,00 
4340.00 
4340,00 

4390-. 00 
4390,00 
4390,00 
4390,00 

4440,00 
4440.00 
4440.00 
4440,00 

4490.00 
4490,00 

- 4490, 0 0 
4490,00 

-4515.00 
4515,00 
4515.00 

··--451'3,i)i) 

• 4540.00 
4540. 00 

• 
} 4540,00 

1 I 4540.00 I''-. ---- ---· -- ·--
" -· W:" •-· ., 
f --,,, .,c: 

I I 

' 
' 

so.oo 
so.oo 
·50.00 
50,00 

t;O,OO· 
50,00 
50,00 
50,00 

so.oo 
so.oo 
so.oo 
50,00 

so.oo 
50.00 
50,00 
so.oo 

25·.00 
25,00 
~5.oo 
25.00 

l5.00 
25 • Q 0 
25,00 
25,00 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 
ft ft ft u.uu 
o.oo 
o.oo 
o.oo 

u.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
0,00 
0 .oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
0,00 
0,00 
o.oo 
ii,00 
6,oo 
o.oo 
0,00 

o.oo 
o.oo 
o.oo 
o.oo 

-o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
0,00 

MIN EL DISCHARGE CWSEL 
<CfS) 

638,80 365,00 642.70 
---·63it.-eo ---s20.o-o·-- 643.0-0 

638,80 590,00 6~3.11 
638,80 840,00 64~.47 

63~.40 
639,40 
6~<l.40 
639 • 40 

63q,6o 
639.60 
61'il,60 
639, oo· 

r, J9, ~o 
639, go 
639,,30 
6J9.BD 

640,00 
640.00 
640.00 
640.00 

!,40,20 
640.20 
640,?0 
640,20 

640.40 
f>40,40 
640,40 
640,40 

&40.60 
640,60 
640,60 
640,60 

640.80 
640,80 
640,B0 
640,B0 

640.90 
646,90 
640,90 
640,90 

365,00 
520,00 
S90,0O 
840.00 

365,00 
!>20,00 
590,00 

· 8"40.00 

36:,,00 
s20.00 
590,00 
840,00 

365,00 
5~o.oo 
590,00 
040,00 

365.00 
520,00 
590,00 
1340,00 

365,00 
5?.0,00 
:,90.00 
1;40,00 

365.oo 
520.00 
590.00 
1140,UO 

365. 00 
520,00 
~90,00 
840,00 

365.00 
520,00 
590,00 
840,00 

643,02 
643,31 
643,4"3 
ti43,7a 

643,05 
643,35 
643,46 
"643. 'is"2 

643,10 
6~3.40 
643,S1 
643.87 

f.>o+3.l8 
643,47 
64J,5ll 
~4::1,93 

643.29 
643.57 
643,68 
644,0,i: 

643,43 
643,70 
643,80 
t,44.13 

b43.60 
643.~5 
64 3 ,95 
644,27 

643,93 
644,03 
644,34 

643.87 
644,0'3 
644,17 
b44,44 

HV 

.02 

.03 
• o::i 
,03 

.• 03 
.oJ 
,04 

- • 04 

• O!:i 
.o!:> 
• 05 
.05 

,07 
,Ob 
,Qt> 
,01:> 

.09 
,08 
.o~ 
.01:1 

.il 

.10 

.10 
,09 . ., .. .:, 
• 11 
• 11 
• 11 

,16 
,16 
, 14 

.14 
,14 
,14 
.14 

HL 

.25 
• 34··· 
• 37 
.49 

,17 
.17 
.17 
.11:1 

,04 
.04 
,04 

··.04 

,06 
.06 
• Ob 
,06 

,09 
.08 
.oa 
,07 

.12 
• 11 
• 10 
,09 

.is 
,14 
.13 
.12 -~ ,1.::, 

.16 
, 16 
,14 

.11 

.10 

.l~ 

.o<;· 

. , ,, 
0 A~ 

.11 

.11 

.10 

OLOSS 

,06 
· • 06-
• 06 
.os 

.03 
,03 
.03 
.o3 

.01 

.oo 

.oo 

.oo 

.01 

.01 

.01 

.01 

o!Jl 
.01 
.01 
.01 

.01 

.01 

.ol 

.01 

.01 

.01 

.01 

.01 

n, 
oUl 

.01 

.01 
,Ul 

,03 
.02 
.oz 
.u2 
.01 
.01 
.oo 

QCH 

131,75 
lSl.14 
160.75 
187,21 

95,06 
112.20 
llY,33 
142,57 

107,61 
124,14 
131,02 
153,95 

121.53 
131'1,64 
144.96 
166,90 

134,76 
151.36 
l!:>7.65 
179.76 

148,63 
lb4,54 
171,5~ 
191.04 

155.76 
173,17 
180,48 
Z03.32 

.. ,! ""II J. '":I 
J. or-. "9.:> 

181,42 
189,09 
211.45 

202.37 
209,59 
232,34 

192,17 
201,93 
232,94 

DEPTH 

3.90 
. -4.z-o· 

4.31 
<t,67 

3,62 
3.91 
4,()3 
4,38 

3,45 
3.75 
3,86 
4,22 

3,30 
3,60 
3,71 
4,07 

3,18 
3,47 
j,SS 
3.93 

3,09 
3,37 
3,48 
3.82 

3,03 
3,30 
3,40 
3,73 

~ nn 
.:>• UV 

3,25 
3,3!> 
3,67 

2.97 
3.18 
3,27 
3,54 

TOPWID 

206.34 
229,47--
238.42 
262.12 

311,64 
346.33 
363.36 
415,69 

295,88 
324,53 
339,13 
391,61 · 

283,7" 
308,38 
320,14 
368,24 

274.!>5 
297,24 
308,07 
34r3o43 

266,54 
28B,f,8 
297,33 
333.3] 

2&2.93 
283.77 
292,iH 
322,40 

2!59.d2 
279,50 
::C87,43 
316,!:i3 

251.ilS 
270,lb 
277,90 
303,42 

257.ti? 
274,47 
281,24 
303,07 

I ,, 

I;, 

I 
I • 

i. 
I 
I 

• 
• 
• 
I 
• 
• 

• 
• ,. 
' '.1..-.. .,. 

I 



• • :_1 SEIClION CHANNEL MIN EL DF MAI~ EL OF MHI EL DISCHM?GE CWSl;L HV HL OLOss; ClCH DE:PJrH TOPWID 
NUMBER LENGrH ROADWAY LOI~ CHORD GRC>UNC (CFS.) • 11 ! 

!i740.00 1,100.00 o.oo o.oo Ei46.00 .365,.oo 649.78 .17 5.93 .01 116.71 3. i'8 143.25 
····ii740.00- H!OO.OO o.oo o.oo · E,46.00 · 520'.00 650.04 .11:1 5.99 • 02' 13;~.62 4.04 167.72 ,,1i,1i, 

e! !~740 • 00 lc(00.00 o.oo o.oo Ei46.00 SllO.OO &SD.14 .1,;i 6000 • 03, 139.41 +.14 1'71:>oilQ • ' ' !5740.00 U!00.00 o.oo o.oo ~i46.00 a4o,.oo 650.43 .22 6.03 .04 16IL .07 '+ • 4•3 204.70 
I 

2'99.55 !lij •·i 7440.00 11•00.00 o.oo o.oo Ei53.70 3z5;.oo 657.66 .13 7.84 .oo 167.57 3. ~•6 

I· 7440.00 11•00.00 o.oo o.oo EiS.3. 70 465,.oo 657.97 .12 7 0 8b .01 19~1.74 4.217 J:36.99 
·-· · · ., ... 4 o.oo -· -:l-i' 0'0. 00 · .... 0.01>- 0 • 00 653-. 70 530.00 658.09 .12 7.87 .01 20~1. 02 4.319 3•~4.52 :• 7440.00 l i'00.00 o.oo o.oo ~,53. 70 750.00 658.45 .11 7.90 • Dl 23~•• 57 4.1'5 31&6.65 • ,,.:··· · BIJ40.00 ·l ~iOO. 00 o.o-o ·0.00 15,64.80 .325.oo 666.13 • 14, 8.4d .oo 99.06 1 • 313 2•Hl .sg, 

I'• I" g94ll.00 1soo.oo o.oo o.oo E,64.80 465.00 666.36 .15 i:i. 41 .01 126. 16 l .5,6 2!:,(>. 92 
,; e\lti.o.oo 1~;00.00 o.oo o.oo e,(;,4. a o 530.00 666.45 .16 8.39 .01 13€1. 32 1.6,5 2,;3. 33 
·· ·-·-··-/~94il.OO · 1~;00-.--00· ·· · · o.oo· -o·. o o ·· ·•- e,64. ao 15-0.00 666.72 .18 8.32 .02 171'.71 1.,;,2-· 2132.27 · ,, . • 11)440. 0 0 l5iOO. 00 o.oo o.oo 671.00 265.00 614.38 .13 '-'1.23 .oo 19!:i.88 3.318 ;r9. 13 • ,. 11,440 .t>O- l!:i00.00 o.oo o.oo 15,71.00 375.00 b74.1'5 .lb 8.39 .oo 261..31 3.75 96.69 I • 10440.00 l!:i00.00 o.oo o.oo 6171.00 435.oo 674.'il~ .17 8.47 .oo 294,.57 3.92 Ul4.IJR 

10440.00 15iOO.OO o.oo o.oo 15,71. 00 &10.00 675.34 .20 8.63 .oo 33.:! • 23 4.34 l,!b.38 
------- ---- ~· ,.I • SECTlUN DISCHI\PGE CWSEL. CwSE:L DIFI' CWSEL DIFF CWSEL-WSE.LK ·roPWlD r.w. DIFP" LENG'Th ·• NU'iBE>-l CF>' EACH! '.I EACli !iECTION ., 

~llij,I··· -· 10.000 455.000 629.480 0.000 0.000 o.oo,o 345.017 0.000 160.000 ." 10.000 660.000 629.830 .3~0 0.000 0. oo,o 355.lOl -10.oas 160.,000 I. 
" 

10.000 750.000 b2~>. 980 .150 0.000 0.000 359.424 -14,.,407 160,,000 
,. -· l O.EH>O- · · 10!Hl • 000 6-3(f • 480 .soo 0. 0-00 0.000 373.830 -2s.a1J 160,.000 

IJI ., 
200.000 455.000 62~1.485 0.000 .oos 0.000 342.273 0 • 10 00 190,.000 :e 

··200.000 660.il00 6,:91.831 .352 .001 0.000 352.417 -10.145 190 .. 000 ·W •· 200.000 740.000 629.988 .151 • DOB 0.000 356.761 -14.•1+88 190 .. 000 
!3J 200.000 1oso.ooo 6301 .489 .502 .oo9 0.000 371.~17 -28."~44 l 90.,000 

•I'- 6 .. 0.,000 380.000 b291
0 497 0.000 .01~ 0.000 336 • 8•4-D D • IJOO 440.,000 • 640.000 550.000 6291
0 855 .357 .Old 0.000 347.1;26 -10 •• ~86 440.,000 

~- · · · · · 640 ·oo-o-- 620.000 630,.001 .152 0 01':I 0 • 000 351.512 -1'+ .()72 440.,000 . . 
, 640 0 1DOO aao.ooo 630.514 .so1 .0~4 0.000 366.0188 -2i,, •. ~48 440.,000 • "I 38ih0-00 629•. 501} OoOOfr • IHl2 0.000 3l4.2Bl o.1JOO 100 .. 000 ···-· --·--1-4-0.-ooo -,, 

550.000 629'.85F.I .JSB 0.000 3?9.9,4& -1s.1,65 100.,000 •"I 740,000 .003 • 740.000 620.000 630.010 • l S?. .003 0.000 334.3•40 -.-fr.1)59 100 .. 000 ,,, 
0110.000 6~0.517 ,507 .004 0.000 348.9•4,4 -34.c,6,;1 100 .. 000 . IJPG ,I · 740 .,ooo •• 840o<DOO 380.000 629•.506 0.000 .OOb 0.000 28t>.8104 o. 1)00 100 .. 000 • ·I · ·-84·0 • ,000 - 550 • 000- 629•.86-S .359 -·.001 0.000 306.711 •11).908 100 .. 000 

" 840 • 1)00 620.000 630.018 .152 .007 0.000 315.1'77 -2s.:373 100,,000 • •· 8400l~OQ aao.ooo 630.525 .sos .ooa 0.000 334. 7:21 -4 7 .,,,17 100 .. 0011 
mWA. 

50.,000 
·I • 890. 1lOO 380.000 629'.511 0.000 .006 0.000 270.434 0.000 • 890. 1~00 550.000 629'.871 .360 .006 0.000 290.3'!H -19,957 50.,000 

:-- · - .... ··890 • 1)00- 620 .-000 630.1}24 .1c;2 .006 0.000 298. 81~3 ~2a.i.20 50.,000 

•• 890. 1)00 aeo.ooo 630.SJl .507 .oo& 0.000 326.?••4 -ss.,109 so •. ooo • 940 • i>-00 380.000 629.522 0.000 .011 0.000 i-!59. a:33 o.noo so •. 000 t' ., 940.1)00 550.000 629.883 .361 .011 0.000 279.8:39 -20.001 so •. ooo 
940.000 620.000 630.035 .152 .011 0.000 288.31)8 -21:1.••75 so.,ooo 

!:4L --- - · ·94-0·.1)iH1 ·-880 • 000 631}.541 .506 .010 1l.ooo 316.4:30 -56.S9H so.ooo • 1040.()00 380.000 629.559 0.000 .OJ& 0 • 0 o,o 236.237 0.000 100.000 
.,. ,, 

r l. 040.1)00 550.000 629.920 .361 .037 0.00>0 254.103 -17.066 100.000 
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,~- •· CITY OF STERLING HEIGHTS FLOOD INSURANCE STUDY 

• PLUM BROOK JlilA JOB NUMBER 5670-10 • PROJECT MANAGER WILLIAM ROSSOW 

• 1iv,n .IRooK • FIELD AdJoUIG 
SECTION SECNO DESCRIPTION 

• . • 10 VALLEY SECTION AL 6°'tP8.:J'@N i),lfA,-,v 
GROUND POINTS RELOCATED 

• INVERT ADJUSTED • ENCROACHMENTS USED TO DEFINE HIGH GROUND 
SEE TEXT FOR STARTING WATER SURFACE 

• ELEVATIONS •• 
200 VALLEY SECTION AL 

• GROUND POINTS RELOCATED • INVERT AD,JUSTED 
ENCROACHMENTS USED TO DEFINE HIGH GROUND 

• AL 640 VALLEY SECTION AL • 
INVERT READJUSTED 

• ENCROACHMENTS USED TO DEFINE HIGH GROUND • 
740 VALLEY SECTION AL 

• GROUND POINTS RELOCATED • INVERT ADJUSTED 

• 1340 VALLEY SECTION AL • GROUND POINTS RELOCATED 
INVERT ADJUSTED 

890 VALLEY SECTION AL • GROUND POINTS RELOCATED 

• INVERT ADJUSTED • 940 VALLEY SECTION AL 

• GROUND POINTS RELOCATED • INVERT ADJUSTED 

• 1040 VALLEY SECTION AL • GROUND POINTS RELOCATED 
INVERT ADJUSTED 

• 1140 VALLEY SECTION AL • GROUND POINTS RELOCATED 

• INVERT ADclUSTED • 1240 VI\LLEY SECTION AL 
le • GROUND POINTS RELOCATED 

INVERT ADJUSTED I 
I 

1340 VALLEY SECTION AL I • • GROUND POINTS RELOCATED 
I"IVERT ADJUSTED 

• 1440 VALLEY SECTION AL •• 
GROUND POINTS RELOCATED 

• INVERT ADJUSTED • 1540 VALLEY SECTION _AL 

• GROUND POINTS RELOCATED • INVERT ADJUSTED _\ 
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AM 

AN 

AO 

AP 

1585 

1590 

1591 

1595 

1704 

1815 

1840 

1915 

2015 

2478 

3140 

3263 

3314 

3414 

3514 

3614 

3714 

BRIDGE SECTION AM 
GROUND POINTS RELOCATED 

BRIDGE SECTION AM 
DOWNSTREAM FACE 

BRIDGE SECTION AM 
UPSTREAM FACE 

BRIDGE SECTION AM 
GROUND POINTS RELOCATED 

AVSEC DEVELOPED FROM GROUND POINTS OF 
BRIDGE SECTION AM AND VALLEY SECTION AN 

VALLEY SECTION AN 

AV5EC DEVELOPED FROM VALLEY SECTION AN 
AND VALLEY SECTION AO 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 

AVSEC DEVELOPED FROM VALLEY SECTION AN 
AND VALLEY SECTION AO 
INVERT READJUSTED 

AVSEC DEVELOPED FROM VALLEY SECTION AN 
AND VALLEY SECTION AO 

AVSEC DEVELOPED FROM VALLEY SECTION AN 
AND VALLEY SECTION AO 

VALLEY SECTION AO 
ENCROACHMENTS USED TO DEFINE HIGH GROUND 

BRTDGE SECTION AP 
19 MILE ROAD DOWNSTREAM FACE 
ENCROACHMENTS USED TO ELIMINATE NON 
EFFECTIVE FLOW AREA 

BRIDGE SECTION AP 
19 MILE ROAD UPSTREAM FACE 
ENCROACHMENTS USED TO ELIMINATE NON 
EFFECTIVE FLOW AREA 

VALLEY SECTION AO 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 
ENCROACHMENTS USED TO DEFINE HIGH GROUND 

VALLEY SECTION AO 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 
ENCROACHMENTS USED TO DEFINE HIGH GROUND 

VALLEY SECTION AO 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 
ENCROACHMENTS USED TO DEFINE HIGH GROUND 

VALLEY SECTION AO 
GROUND POINTS RELOCATED 
INVERT ADJUSTED 
ENCROACHMENTS USED TO DEFINE HIGH GROUND 
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• GROUND POINTS RELOCATED • INVERT ADJUSTED 
4190 VALLEY SECTION AQ 

• GROUND POINTS RELOCATED • If\lVERT ADJUSTED 

• 4240 VALLEY SECTION AQ , . GROUND POINTS RELOCATED 
INVERT ADJUSTED 

• 4290 VALLEY SECTION AQ • GROUND POINTS RELOCATED 

• JI\IVERT ADJUSTED • 4340 VI\LLEY SECTION AQ 

• GROUND POINTS RELOCI\TED 
, . II\IVE"RT ADJUSTED 

• 43qo VI\LLEY SECTION AQ • GROUND POINTS RELOCATED 
INVERT ADJUSTED i • 4440 VALLEY SECTION AQ 

I • 

' Gl'lOUND POII\ITS RELOCATED 

• INVERT ADJUSTED • 4490 VALLEY SECTION AQ 

• GROUND POINTS RELOCATED • INVERT ADJUSTED 

• 4515 VALLEY SECTION AQ • GROUND POINTS RELOCATED 
INVERT ADJUSTED 

AQ 4540 VO.LLEY SECTION AQ • II\IVERT REO.DJUSTED 

• AR 5740 VALLEY SE<,T ION AR • 
• AS 7440 VALLEY 'fCTION AS • AT 8940 VALLEY SECTION AT 

• AU 10440 V~LLEY SECTION AU • 
• • 
• • 
• • 
• • 
• • 
• • ,. • 
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HYDRAULIC ANALYSIS 

Introduction 

The watercourse being studied is the ~ed Run Drain. It is in Macomb County, 

Michigan and flows through the com~unities of Clfnton Township, Sterling Heights, 

and the City of Warren. The study limits included the entire Red Run Drain, from 

the confluence with the Clinton River to the enclosure at Dequindre Road, a distance 

of 8.0 river miles. The field survey was taken between December 1975 and October 

1976. 

The 10-, 50-, 100- and 500-year flood frequency flows used in this study have been 

approved by the Michigan Department of Natural Resources (Letter dated: April 5, 

1977). 

The project manager for this 9-nalysis is William C. Rossow, P.E. 

Method of Analysis 

Water surface profiles were computed by the HEC-2 standard step-backwater 

computer program developed by the U. S. Army Corps of Engineers.
1 

The hydraulic model was developed for the 100-year flood flow. The 100-year 

discharge caused all the bridges in this study to flow by pressure and weir flow. 

With this consideration, bridge computations used the "Special Bridge Routine" 

or in the case of high submeigence, the "Normal Bridge Routine. 112 

Variables and Coefficients 

The roughness factors (Manning's "n") were established by comparing the photographs 

and descriptions found on Pages IO I to 123 in Open-Channel Hydraulics by Ven 

Te Chow, with photographs and field inspection trips taken at every cross section. 

Because of recent channel improvements, the "n" values in the channel range 

from 0.025 to 0.03. The overbank "n" values range from 0.025 where there is 

mowed lawn or smooth bare earth, to 0.07 for an area of medium-dense brush • 

A consideration in the "n" value selections is that the 100-year flood ls expected 

during the summer season. 
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The contraction and expansion coefficients used between cross sections were 

0.1 and 0.3, respectively, which reflect gentle transition. The contraction and 

expansion coefficients used at bridges range from 0.3 and 0.5 to 0.5 and 1.0, depending 

on the sharpness of transition. 

The total loss coefficient (XKOR) used in the HEC-2 "Special Bridge Routine" 

was determined as outlined in Exhibit 2 of the HEC-2 Users Manual. The individual 

coefficients were taken from tables published by the Bureau of Public Roads. 

Starting Point 

Profile computations for the Red Run began at its confluence with the Clinton 
~ 

River. A stage-discharge relationship was determined for this area of the Clinton 

River. The flow in the Clinton River, corresponding to the time when the Red 

Run is at peak discharge, was used as a determination of starting elevation of 

- the Red Run. ~ lJSifi!:) TR-·2.0 pvo9reitil J hydt·ol1~t)/ 
~-'_p. C.()l?Sic.-/e,1 · rr~1,~f'!//t1Jlc, ✓A/414-1111 ()/Jq./7Jr' 

Synthetic Cross Sections 

Synthetic cross sections utilized in the hydraulic analysis were developed (in conjunc

tion with USGS topographic information) in two ways. The two methods used 

were; repetition of a field-surveyed cross section or interpolating between two 

field-surveyed cross sections using the Johnson & Anderson, Inc. AVSEC computer 

program. The AVSEC program develops an average cross section by averaging 

the overbanks and channel of the two field-surveyed cross sections. All cross 

_ sections and their origins are listed in the SECNO Table (Appendix A). Since inverts 

are known only at field surveyed sections, a straight line is assumed between these 

known points, with the inverts of synthetic cross sections adjusted accordingly. 

High Water Mark Evaluation 

The high water marks from the June 1968 post flood report5 by the U.S. Army 

Corps of Engineers (COE) along with the existing channel invert taken from the 

1970 Interm Survey Report6 by the COE are shown on the profile sheet for infor-

mational purposes. The value of the highwater marks are sornewhat questionabie 7 
due to continual changes in the basin geomorpholo_g,)'.,_ These changes include I 

construction of the Schoenherr Relief Drain, Sterli~g Relief Dr,ain, Henry yraham( 

I -) , / / I I /) /, ~-.. ' I " • , , ~ ) hv ,, -1y '- - • ~ _ . / ,.- l_-· , . 
/.'-' 
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Drain, the extension of the Twelve Towns Drain to Dequindre Road, the Fourteen 

Mile Road Bridge replacement, and various channel improvements. These modi

fications would tend to contribute to the instability of channel geometrics and 

to the changing hydraulic characteristics of the Red Run Drain • 
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LtFT E.NC>-IOoCrH£•\JT fltJF TO F.xP1\N:oION 
t{i1,11T '-"JCHl),-,CH"~ Nf Ptlf- TO ,,IJIL1)I,\J(, I_ l"'" 

v, LC ... _ -r .., 1- ,: 1 r O"' .~, 
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JOB NAME: Si,, l,,,q /4/qj! s. FI 5 JOB N0.!5'010 I /0 I / L·o.:;z. I 
WATERCOURSE: ✓1, ,/--, ,,,;( I: '.ll't / 0. . !,,a.,, CULVERT LOCATION: /,Jesf go~nd It l"/.le Koacl 

CULVERT DESCRIPTION: 3or c,,J/r1f'r-/ '!u; I-j ' BY !<Ff! !DATE f-'-/-97 I 
,"J;~,, ( ;-'Jr, -~-/r,cf "'clo~ i 6u/ 1 EL. 00?, </ 

I I ✓ 
, 11:h vjs tuc 

/ ~, 
t:. 7.e > 

WEIR DESCRIPTION: 'rcwf'd ,;-,:,oclwow :,1,// '"I? 
lo-I ✓ EL. 7'6/, 1" 

/.; ,f' ~ ,:/-IJ. 
EL 5'is I, 'f-

A= 23/F- '-I D = "20,0 So=--Q-
- , -..-, _, 

lff 
. 

WP= L/':J I, 1 Ke= Q,5 L=-

!!)3 = z. z7 22-- n = - oz,. Sta. // l-f; - J 5t0-//-foo 

CALCULATIONS AND COMMENTS: 

1 ' I 

- '""?, s; ~Pa'/' -CaF~ -
A1e 4 z cJ. 5 

I 
' p ~ 

z ~) l 

I/-= ( 28'0 < ,o!S -1 ;ro x.o:?_5 ,½ o,x . ., -
L , I'? 1/p/J -

- O/ 0 .., ) 
· 1/60 

1=- , ()/117 3 ~ , oz.. .J.),,,,,J; re _,5e 
-

Ii~ (),5 ! 

-XKof: - I . 
'Xl<n2-= I + n.<; -+ (? zt:;4z.)(. otC,5";)-z_(y3) CaF~ c. J, u2-
f' fl..,, - -- - , ~,, . .,,. ,,,, -;, - ., / ..... , 

)O\' o f2'. ::: /.555 
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JOB NAME: 5/,or/,~" 1/,,,q{i,;. Fis JOB N0.156 ?o I 10 I / I 
WATERCOURSE: 'JP{;; ?(/i }). ,, . 

yq•/1 CULVERT LOCATION: Easl '3,1,,,r.d 16 ;f;k ?,;eel 

CULVERT DESCRIPTION: ho')( ('1.1///t",-f '.// V. / "/> 3 BY Rr:1-1 jDATE 'g-tJ,-:p I 
011'1 ~ ( 7-,,.:,,1/,,:J PcirH' ) , a 0/, 0 EL. 603. L/ 

EL 1--C ~ E ?7;<:) / I ✓ 
. /, ... ,.; ,r ,J/5 l'/,'N 

L ~ WEIR DESCRIPTION: 76vl'tl ,oaclt&r;,1 -,,1 i .// L./ <' 
£ol 6~c.,;lf,( I EL. 58 2.. I 

-EL5~2, I 
A= 2/ Z I, I O= I?._, '1 So= 0 

WP= "IYt. -; 0,5 ~ 5 
. 

Ke= L = 

~!;3= 3. (p(,5'-/ n= o.o z_. Sta. /2+23 I jsta. //fffi) 

CALCULATIONS AND COMMENTS: 

-!f .-•'J/ :£ ~ ')" I 
-cOF~ -

I IJ ": 4? 1/-z. ,4ve Ax '2 ..,. 
(27oX.C!l5

2 +-- /[6 Y • oZ5) 
¼ fa.5 - ,0$ L , /7 IT=- J, = -

'/50 -:--A,?,,,. 

I/: ,o;?;;z :::z ,) z ~J,,re,h,e (J s I.:. 
-

- XKo!?- A-= Z. 

(3_6(.,$'-f) (.o/q6z.)l..('-/S) 7,oi.f XKol?.. -:- I f- 0,5 f CoF~: 

'x (oR. - /. 56 I -

--- ___ _.. .... -- -- ~ ......,.... .-
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APPENDIX B - FIELD SKETCHES AND CALCULATIONS FOR "XKOR" 

• 

• 



Inc. 

P O Box 1166 2300 Dh:.1e Highway Pontiac, M1ch1gan 4B056 

Job Name: I='. T _e.., . 

HYDRAU. STRUCTURAL DATA 
e,o JJf!> 10/11 /76 

Sei'l • 
Code No. ~2.- 2P6 

By:TR Tuu.'/1 

Date:"', , 
t,.<~fo·,,1,,Hj. I - , -, / 

\U•(.::,-(t.e, I Feature: UT\ c. f'.. 'Rd,, 6 R \\)(~;: Hater Course: Ret>r'RI.AIJ DR~ IIJ 

Remarks: 

l.l .: .l • t.. -" Piers: n~- .... C-h""'- nn • No. of Piers: Area: -V'II IUl.,.JJ UI - r It: I .,)IIOt,JC:o - IVtPNr 

Hater Elevation: , 
Length: Hidth of Deck: 25,'Z-- Skew: 5 ,:- E 5'87,3 5.c,r ,1<1,rc,,., :>K l'.TC H 

FIELD SKETCH 
Profile View 

~o • OO • o 
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JOB NAME: Sre.1::,t//4 /IT?.. Fi.g JOB N0.15670 I /0 I / lcbb 
WATERCOURSE: ife-b 7? I.J# CULVERT LOCATION: UT/c:A ?.oAb 
CULVERT DESCRIPTION: <!o//EldJT10,,/ ?,e,,i// ':- BY .ct74 !DATE 7MI. 7,/J77 I 
.L'?.r.-• WtrH L '1,YJc <?CJ/J,/e<>r1.,,./& i',-ER 59'=,.3 EL. S9gf:, 

"'1,A,(. <$lLC 

/ ~$<,~Kb - //,'.) v/,,✓:gJ(.L! -
V✓ EIR DESCRIPTION: t?1~2i KOAU ....&I 

EL 576.,9 t!Y FOOT ORQt,J.-! 
EL 576.9 

/.9,9'' A= /69.9 . .9 D= So= -o-
WP= .3 3_9.f Ke= 0.5 L= G!' 

29.1 = 3.1ov'3 n - o.ot' c:,,_ I() d !s10. /b5 R4i3 " - .JIU. /✓ 7 

CALCULATIONS AND COMMENTS: 

-./4-v#I/JJ ~ ;,. . -

~t, ,·• r' -CoFQ_-
,.t,., & P 

')~ .,.Ave. 
, 

Ii: -:.: 3 
t 19'5x O.OE'5 ' 

~ 
;(_ ;:;;- ( l.95x 0.015 + 

771~,;/ 2. .c 0,15 L =- e.9= D./ 
3'/D 

-··- /)r rJ">Oe /IO.,-. 
- , f{etr..C. I 1..,M,.'- V .,jC"' 

/,_ ,;;: o. t)/583 
;-I: 3 

e?I /(_ 'l - x ;(ofc -
C1FQ-= 3.0i X;( ot~ / t 1(1? +- ~#., ( 

v,1_ ~ - I , rri J:.. \ --'---- ::1 4IYl~fn 019B✓dJ(f.9J . 
l'I\U 1... ~ I --,.. \ v,..:, ) --.-- _.,., - . - ' - - / . . 

x,(oR.=- /. 53.9 



--- --......1. --

Xl 2•E. 53 800.00 965,80 29,00. 29,00 29,00 0,920 • -- - - - - -- -------------- ------- -- - ------- -------

:H 

RT 
-3T 
'lT 
'3T 
3T 
i3 T 
BT 
BT 
'1T 
"T 
'3T 
'lT 

GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
G~ 
GR 

<+2.uo a.co 

- - -- . ----- - - - --
?'00 0 00 i::.0:1.10 
f'Ol .40 o.nn 

- - -- -
0,00 797.00 

11on.oo f'03. ~o 
F 03,40 ')9':..'30 
i=9s.so F97. Oil ---
q25.oo 1"08. 00 
f0':',40 596,30 

- --
o.oo S813.l0 

lOBF.Oo f-04,10 
605,70 0,00 

0. GO- --- 1700, Oil-- -

f0,2.90 
E-0] .60 
591:,,40 
'i92,?0 
,:,77.60 
,;77,10 
L,L1l ,60 
'i9[•, 90 
592.10 
f'0~.30 
6CJ3.10 

o. no 
38 0, 0 0 
700,00 
1-00.no 
1"30,00 
875,00 
900,pO 

- --?53. 00 

981!,]0 
]_100,00 
H00,00 

602.90 

--- --
o.oo 

c;ro.oo 
<;99. 70 
"i 0 5.90 
1170,00 
F,0 3-. 30 
'i9f'.30 
973.00 
c;sCJ.60 

o.oo 
]4(,0,00 
f'[5,40 

,=,01.ao 
i;no.30 
5c6,lO 
c;'?l,00 
c;il'.-40 
577.50 
",f\?.30 
",C1] .:iO 

",94,30 
<'.05,40 
{,05,4CJ 

o.oo 100.00 601.BO 0,00 2uo.oo 602,BU 0,00 

-- -- -- -- --- - - - ----- -- -~ ------ --- - -------- ----
y,n.oo 601.60 o.oo 380,00 601,60 0,00 400,00 
6(11,(10 0,00 60n,1u 600,70 o,oo 100,00 600,10 

--- - - -797-.1-•-- i;o:1,3 •------ •-.-• -o---- ·a·c,-•-~oo ____ G-03·,-30 ---- 593-:·o •--0,00 
s;:;n.no 603,30 595,90 830,00 603,40 595,90 850,00 
603.?0 <;95,90 875, DO 603.10 595 0 90 877.20 603,10 ---- 592 .-4 0 90 0. 8 •--- -603.30 ----- 591. 7• ---913-. 0 0 -- 605.oo 

- -
596--:-36 

93E-. 00 609.80 596.30 943.00 610,30 596,30 953,00 
6(15,00 596,30 985,80 603,30 591.70 988,00 603,30 

r.o •- --1000.oo ____ E>oa-.2 • 0,00 lOc,0,00 60 o-~-70 o.oo 
11r, r • n c, 605.30 0,00 1200.00 6CJ5,40 0,00 1300,00 

605,60 0,00 1500,00 E,03,30 0,00 1600,00 603,10 
--- -

1800:00 
- -- ------- - ------- ----- ---- ---- - - --

o.oo 603,70 0,00 

100.~o 6•2.ao 200.00 603,10 3or.oo 601,60 350,00 
400,00 ___ -598,r.O ---500,00 
740.00 593,20 797,00 

597,60--
593,10 

5b5,00 ___ 597;36 ____ 600~00 -

797,10 593,00 800,00 
8Gb,OD 590,30 810,00 
b4!1.~0 58-• .tC ___ 850,00-
b77,20 595,90 877,20 
913,00 583,1G "~5.00 
973,00 591,50- 9B'i,80 

51':5,30 
577,3 •---
592,40 
5{<4,60 
591, 7 •-

,oon.no 595.oo 1045,00 60n,7o 
1200.no 605,70 1300,00 605,E,O 
l 7 I, 0 • U D --- - 6 0 3 , ic, - - 18 DO , 0 D - - - -- -- -

816,00 582,70 820,00 
111•-.oo -- 516--:.90- - a1r:-no 
897,00 591,70 900,80 
93E-,00 589,70 94,,00 
98!".80_ ~92,10- -- 98a:no 

1osn.oo 604,10 1o• A,oo 
140C,00 _ 603,30 1500,00 

••***~**'*'****•~*•LJSTJ~G OF TOP Ai·JO FOTTl"~1 SECTJD!iS C•F ORIFICE****************.,** 

BCJ0,00 593,00 &Do.co 595,90 s20,n • ~C".)5.'?0 630.00 595,90 850,00 595,90 
870,00 595,SO 875.00 59'i,90 e11.~o 5°5,90 arr.on 592,40 900,80 591,70 

596.30 
- - 596. 3-0-- -913,00 925,00 5C1F.,30 '33F.,n~ 5°6,3(1 94~.on 596,30 953,00 

973.00 5'ef..30 9A5.!,0 5q1. 70 

+ -- - --

soo~o•--593,00 eoo.oa 59?,20 eu6,ro 5°1,00 e10,oo 590,30 816,oo 585,30 



e:::co.oo •• 10 830.DO 577.80 840.0(l 578,40 85- ~,80,10 860,00 577,30 
870,00 ,90 875.DO 577.10 877,2(1 577,50 87 595,90 897,00 592,40 
9 o •-. eo- 591.70 900.80 5ii1·:60 -- 913.iif1- ·s.0 2 • 3 0--,,-2 5 • 0 n-- 5P.3,i.'o-936,00 584,60 - • ----
943.00 589,70 953.00 590.90 973.(ln 5"1,30 985,8n 591,50 985.80 591,70 

***,+.;t,.:+-•**~**** L TSTlr;~~ 'o~_COOR~J~AJE~ OF OP IFICE***'.t****-*-*_*_*_*_*_*_*_*_*_*_*_* ________ -----------

800.oo 
e1n.oo 
913.00 
973.00 
9'+3.oo·-
900 .eo 
870,00 
820.0rJ 
aoo.oo 

59~.oo 
59!" .. 90. 
59f,_30 
596,30 
5M9. ·fo--
591. 70 
57f-,90 
582.70 
=93.00 

ORIFICE AfiEA 

800.00 
875.no 
925.00 
9fl5.80 
93t'l.0a 
897.00 
850.0Q 
816.00 

5qc;_9n 
5gc;_90 
5qf,.30 
591 • 7 0 
c; r.i II c. n ..,,,-,. u u 

5'1:>.40 
577,30 
5'\'i,30 

82 • .nn 
877,20 
936,on 
<.?b~.Hn 
q::::,i;;;: nn _, ._. _,. \,; V 

877.20 
850,GO 
810,00 

'i"'5,90 830.0n 
5°5,';lo ·897, on 
5°6,30 943,on 
5c,1,50 973.on 
~,::,.~ 1 n--q;;. nn 
..J ........ v .,.L,__. ..... I> 

5"'5,90 
5P0,10 
5°0,30 

877,20 577,50 875,00 577.10 
oun,on 578.40 830,00 577.80 
ao·1,:oo --·s91.oo-· aoo.o·o-·-592~20 · 

-, 

~.4043 

- ----- - - --- -· ---- ---- ------------
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. ~ · ~~ Consulting Engineers · 

P O Box ll 66 2300 Dixie Highway Pontiac, M1ch1gan 48056 

HYDRA. STRUCTURAL DATA 
C o1)£.l) lb/tJ/71,,, ~. 

JO 
Code No. ,::>'?-- to 7. I <I-- Z o 8 

Job Name: C 1 ~~L1 c. J47,./£.n7'p, 
~I~ 1Tiri.t;i TU.J , ~- r-.5. By: T.'R, °PR.u.YT 

Date: bi< 
l',W.J- \O • (.•7C. I Feature: lo,,\!;. Te 0 t'R't.viV. S\<!1DGF 

Water Course: RE. t:, R\.-IN 't.>R /\ 11J . 

Remarks: ,a., P• -~N- ~ _,;-c; rr C/ .,,.,..,,. !:,Fi::,1:A'\--1,N P_f'iE 'M~,,.-.~ Co. s. no-:2(,') 1~59;; i'H,9 

- 11 1e<.-r Bo<AMD PH OlO ~ ,:-_3 D.s..i:c : F-4 D,S. ~ !="·S t..,(f: /:..(,, R.'q tJ • l=-7 u.s.·, t:-8 U,S.F' .(,,..., f-t.: ;.q ~.s.Ff,.~ Lt: 
, . ,. , , 

f~ST ,,..__ V tJ 1'I ?i\oi'o t i:-10 D,S ,r: ;r,M L+.: i:-11 tisi:.{\o"" E+.-.i:-n D.S.: F"-13 Leff: r:.,4- f,',,,h-1-. ~-15 u. s _., /:'- //, U,S. F. 

Width of Piers: 2.s' Pier Shape: Pt1,-r,...1 No. of Piers: J f,r,d 8"-M.:£ 'Area: 

Water Elevation: tea., Length: 1 e,,.s· w.e •• · ••. /85'€,f,,.,µ, Width of Deck: dD' ' eoT/.1 
Skew: s £e' .>Krc,., 
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JOB NAME: 

CULVERT DESCRIPTION: 

V✓ EIR DESCRIPTION: #AVe~ 

A = ?3/<'.3.1 
WP= ¢5T.7 

29.1 = .3_;353 c 
R 4/3 -~'---

Fi 

D = CO.O 

Ke= O.jZ 
n = o.ot 

CALCULATIONS AND COMMENTS: 

180 X O.Oc:."'5 i){ 
,<, ~ 0. 0 I ;9 '::J 3 

. ✓. "f (1 f ~ fl 

,J1rl./ 

- ,XI\OR. - , 

,x,col{: 1 +6y,;(3.3 ssi)(o 01953)('?"3) 

Xl(o~~ /, 75j 

. 
JOB NO. 5670 /0 

CULVERT LOCATION: ~r ~vJb /b 

DATE l-lo-71 
EL. (,Q,3. 'Y 

//id, f(>, 
Gol.7 

Mo'- e. 

EL. SB/.7 

Sta. IJ'-/3 

-('orq-

-rllE.iZEFOte~ cJJff 

A. ~0.5 

, 

C'o.cq = 3. ot 

So= - 0. 
L = --:f'.3:-:----~'-=---

Sta. //00 

o.o, -< 0.1::3 



- ---- -------· -~--·---· '·--~---- --·-----------~~ -· - ,, ... 

- -- J/. 1___ _.,. 1 0 
£6 781.50 969.00 

• 0 
o.oo o.oo 0,930 • 

GT 28.00 O.QO l'.03.40 o.oo 69.00 603.70 o,oo 169.00· 604,00 
--- -----

?69,n • ~o•i,3 • a.on 3.,9.00 604.50 o.oo 469.00 604.60 o,oo 
60<+.10 • .no ~~ 9 .oo 604.6• o.00_~169.00 604.30 o.oo 1ao.oo 

- o,no 1110.00 ~r11.10 'l.no 1-5·5·;,-nr 60li~to o.o-•---1a1-:-5o 608--;-Yo 
n25.20 ~oO.'lO l'.r,1.60 s1-,.20 607.no 601,40 925,20 607.50 ;01.10 
607.<+0 ~01.no q10.oo &01.uo o.no 97a,oo 604.30 o.oo 1069,00 

o.oo · --,oa9. • o----·-r.n4:10 u.oo 1100.00 6os.3o o,oo 120~.oo 605.40 
13or.oo l'.05.70 o.oo 1400.00 605,60 o,oo 1500.00 603.30 o,oo 

0,00 

569,00 
604,30 
601, 70 
969.00 
60:>i,10 

o.oo 
1600,00 

BT 
BT 
'3T 
ST 
BT 
8T 
3T 
BT E o ~-..!.. o _____ __11. _n_o __ 1:_?_ o_ o • o o 6._o::.s:c.:.•~1-=o'-----=o.., •. ..:ncco::....... ___________________________ _ 

---------------
GR 
GR 
GR 

602,90 n.no ~r?.10 69.oo 601,RO 1on.oo 602,50 169,00 602,80 2on,no 
60:'i,GO 269,nO ~03.10 300 0 00 601.?0 369,00 600.30 400.00 __ ~598,70 469,00 
,;9F.-.O-,•---c,oo-.r,o· -c., 0 i.,,[' 56-~=-0..:0 __ '.?37~°;,0 56'f,OO 596.70 6b9.00 596-:i-O 74•-.00-

~~ c9u,.,n 769,n • .,Q3.Ho 7~n.ao 601.70 781.50 598,60 782.50 597,90 78~.oo 
GR c92.9n roc.ro .,q,.? • 80",00 586.40 808,00 586.40 819,00 585,80 823,90 
GR--- f, • 1-. 60 F 23-. CJ •--601 ~-60 ___ 825 :20 to·i-."bo· -- 826-~5• --58'+, 80-- 826, 5o·--· s8r+-, 10--a2<i. oo· 
GR ~84,70 R39.00 .,P4.20 €4q,oo 584,40 859,00 584,60 86q.oo 584,dO 873.90 
GR 601.40 ~73.90 l'.01.40 875.20 601.40 876.50 582,80 876.50 582.60 879,00 
GR se1:-1-•--- Rfl 0 .oo .,P2.10 1199.oo 583,5G 9oq.oo 584,60 919.00 585-;'-lo--cJ2°3,9o 
GR FOl.10 923.9D ~r1.10 925,20 f,Ql.10 92h 0 50 586,90 926 0 50 586,60 930,00 
GR ~be.Pn S4l.OD 
GR "'94.~n ,oon.co 
GR f05.40 1~0G.00 
GR ~05.10 1700,CO 

e;qc;_oo· 

i::os. 10 

9h0,00 597.hO 9.;A.00 601,00 969.00 593,30 970,00 
1 0"5. 0 •---60 0. 1 0 1 0 h9·. 0-0-- 60'+·. 0 0-·-·1089.00-- - 605-:0 30- 1 ·100, O G 

13on.oo 605,60 1400,00 ,;03.30 1500,00 603.10 1600,nO 

*.-* • ._ •**• *" .-'i'-;--• *•*•LT 81 J h,G- (1F- TOP- -:1N-• f30 r,"nr1sECT I or<"~. OF-·oR IF I CE.--*·*-.*-****.,*****-**** 

7bl.50 

7cl.50 
80P.llfl 
826,50 
B59.00 
876.50--

oOl.7D A25.2'1 

oOl.70 752.5{1 
5f\1'-.40 1'<19,00-
601 .60 8<'1'.';0 
:>P.4.4D Rn9.00 
60T.-4•- 87is,5n 

601 .E,O 

SoA.f,O 
5R~ 0 40 
5R4.80 
5Au.,;o 
5R?

0
80-

9 2 5 • ? o· !', 01. 1 a· 9 6 9. 0 0 ~01,00 

788.r.n sn7,90 8D0.00 592,90 6D5,00 591,20 
R23.5n 5P5.AO 8?3-;9o 601.60 8~5.20 601.60 
829.Dn :,P4.70 A~9.Dn 5~4,7n 849,00 584.20 
873.90 :,n4,eo 873.90 f,Ol,40 875.20 601.'+0 
e19. on -- 5"2-. ,;o-·8" 0 ~ ,fo-sP·1-;10 ___ a99-:-·oo-·5a2-;1~0~----------



--- -· ------ --- . ----- --- ----- ---

601.10 
596.10 

781. 50 601.10 n25.20 601 .&o a75.?0 bnl,40 9?5.?0 ~01.10 969,00 &01,00 
9&F.on ~97.~n 9~n.n8 59~.,o 941.nn ~P3,A0 930.on 586,60 926.50 586.90 

- 92&·. so·· · <= o i--: fli- 92 5: 2 o - ·,5·0 ,- .- 1o-·923; si-o--.,n 1-; 1 o-··9?·:i~-9 ri·-· 5as-;4 0--919-:-00-s e,r;e-;o· 
909.00 583.50 n99.oo ss~.10 889.oo 5~1.10 879.on 5A2,6o 876,50 582,80 
876.5 • 601.40 875.20 601.40 873,90 6nl,40 873.9n 584,80 869,00 584,60 
859.00 - 5gr:.·40-· E\4 13"~-0o 5Au.20 - 83'3.o-n--5.o,1,f~70--e;,?--;on-5P.tf';7o -82"E;:s·o-·534-:so 

bOl .60 P.25.20 601.60 823.90 bnl,f,O 8?3,3n 
5Rf.40 Aos.oo 591,20 eoo.ao sq2,90 ?AP.on 

ses,80 
S97.9o 

81':l,00 
782,50 

586,40 
598,60 

• 
-------- -----

82f.S0 
BOR.00 
7El.50 -6G].70 ____ ----- ---------- -------- - ----------

-- ----------- •- ---- --- ------ ---------------------------------

Ofd!CIC'E /lflE~ ?31e.4 WFTTE• pERIMETER ~57.7 29.l/R**l,333 3,3532 
- -----------

----------- - -----

- - . ----- ---

--- --------- ---- ·- - - ----- -- ----------

--------- ----

---- -- -- --- . - .. -· -- --· -· -- -----



'--·•·.....---~-· _.._.___.__..t_____...,_._._ 
.L. ·---------.... ~---~ ... .. c• - ~-

JOEi NAME: ~~lids fir.~. JOB N0. ,5670 IC) I 1 icM 
WATERCOURSE: ,1~z:i 'lco.J CULVERT LOCATION: c"A'V° fu,/..,ll) 16-'ffi(.e Ab.,/l) 

C U L V E R T D E S C R I PT I O N : °&;;( ( 1u(. V'ec~r BY"k,rf !DATE -/-i'0-·77'.f 

M/rr'I-I '?A? .1L le(. Wt~ Jp '- Q ,4 ~ljj .3 °j)1€K'3. ~,o/.o EL. ,6o-3. </ :;:,.(~•-I i)o,he 'iJ e-o~c) ~:x: '-. e 
V✓ EIR DESCRIPTION: ~/.~b Kt.)A>-.. ulA✓ .,/,rp 

EL. 58f. / . 
c/3 F"OO-r '?.i?,:,A>. T~I ~ 

D= !_8.9 
_EL S:ge; 1 

A= elcl 1 So=- -o ... 
WP=4'/7.7 KEi = 0. 7 L= s!J. 

~!)3 = 3. 6b5¥ I --
n = o.oz S!o. ltt 3 Stci. //(jQ 

· c:.'._CULATIONS AND COMMENTS: 

- i,V~#( :s ,~ I' /f,4 1',lf /f. -

~(GPA ~)fe -C'oFQ· 

/( s, )_!. I 

..Aic. A. ~ C 1 

( c7D ~0.015 r -r l80t0.0(5. C ,11e/ ..d... 2. A.~ '- ,:, ~ :o.os .:::. 0. /5 -~ rsc 

//..~ O.D/..9be -r~ecJC.tfJOIT£ UJ€, 

,{,,. ~ 

- /1<.o ~ - r1 hi::, l-1 (!orQ-: 3.o.t/ 
1 C ~ 

X l(o ~ = /-+ <!?·. -:rJ (3. 6(;,'::i</),{o.01J<:,() (1~ 
-

. 
y Ko R. -=- I. 7(;; I 



BT 

BT 
BT 
0? 
" I 
I? r 
'3T 
flT 
3T 
9T 

GR 
GR 
GR 
t, 1\ 

GR 
GR 
GR 
GR 
GR 
GR 
GR 

-

27.CO 

--- - --- -- --
.?ll2.Qn 
f-03,60 

---- - ·-r.. n n 
0 24.5n 
€,0:7.40 

n.no 
1400,00 

605.10 

-------·. - --1- ----- --~----
62 7F2.00 967.00 o.oo 0,00 • ·---------- -- -------- ~ - ----- - --- ------- ------- ---

o.oo 604.20 

b03.60 o.oo 
n.oo ,;,,;,. on 

rR? :·no --- ,-~ -i ;:.,-· -
hll' • r U 

607.F.O ,;on.CJD 
n • fl o 9P.?.UO 

1100.no ,::,rc;.3o 
60'i.60 n.on 

a.no ·- --- -- - ---

,.., " r. u.uu e2.o.o eio4.oo o.oo 1a2.oo ---·-·--· ------. ----- ------·----------

- -•--------- --- ------·---

3A2.00 
6/J?-,50 

603,50 
o.no 

o.oo 
71\0,00 

41\2,00 
f,03.50 

603,60 
o.oo 

603.90 

0,00 
780.00 

n r.1 u. u' 

58:>. 01 
607,71 

·,,. ..... -. - ..... , ... ---a"\/1--,,,..----- c.,-,.~·-~,..,---- ·r·,.,,.,-·c.n-----c"Ji, 7n -c.n"J-c.n·--- rn,..· r:11 
MUJ.IIU O~"T.fU ov,.ou ouu.-"U Ol"T.•U '-'Uf.L.JV OUU.71 

9,::,1.no 607,60 f00.9o 970.00 6u7.6o o.oo 970.01 
&03.50 o.oo 10A2.oo 603.30 n.oo 1088,0o 604,11 
· -n~-o-• f200·~-oo -Ei • s-.i+o- - . o.-• o- --13 • r . •o- 6 • 5. 7 • --- --0.01 

1son.oo 603 0 60 n.oo 1600,00 603.60 o,oo 1700.n1 

--- ·--· - ------
F02.90 a.no ,::,02.00 82.00 601.so 100.00 602,60 182.00 602.ao 2on,n1 
,,03.00 ;,s2.on ,::,0,.10 3on.00 60o.so 382,00 6 •0.30 ___ 40o.oo __ 598,40,...._~482,n1 
.,9r.-on-- ·,,oo;no-···· c;G1.60--· -s6s·:c1ii 597.40 5s2.oo 596,60 682-~0o 5·96;10 740,01 
59~.oo 780.ro ,::,01.00 7M:>.no 597.10 7s3.00 596,40 769.00 591,70 ao9,01 
~90,90 PlCJ,00 c;PA.4n 

--·. "5"e 7 ;5 0-- E- 2 6 -;-rio ---'in 7 .-2°{)-
8?3,40 fD0,90 823,40 600,90 824,70~ __ 600,90 826,01 
8~'1?.(10 584,,>;0 842.00-· 584,10 -852.00 583~80 ___ 862,01 

58~ - 60 c7o,40 ,;no.so 873.40 600.90 874,70 600,90 87E,00 583,90 87~.ol 
K5?.5n p~?.ro c;~:>.7n 89?.nn 5a2.70 902.00 582,10 912.00 583,40 923.;,1 
,,00--;90-- 9;,~,.;,6 ---,::,nn-:90 - s·;,4.so-~00-:90 9?5,80 5117.-50 92s·:eo ssa:<i• --931:01 
~91.30 G39,nO c;g,::,,70 9h1.00 598,10 91',6,00 600,90 967,00 593,30 970,01 
'i9~.70 9A?,OO c;o4.30 1000.00 595.no 104s.oo i:,02.80 1oa2.oo E04.10 1os11.01 

GR ··-f.c~ ,30 11 ori,ro .. "-O'i,40 1:>00~~0·-- 605, 10·-- , 300 ;o •-- 605,60·-1400 ,oo ___ 603·, 30·- 15do, 01 
1700.00 GR ~03.10 lFOn.ro ,::,o~.10 

*•***~****•*•~~~***LI~T!~G OF TUP llr'JD_ f'~T_!rJM ~ECTIO~ S OF ORIFICE,,..,.*,,.*************_*_* _________ _ 

782.00 601.rio 624 .. 7 fl F<7'4.70 i=,00 ,90 967,00 600,90 
----. --- --

. --··--- -- ..... ·- --- ·- -- - ---- ---· ---- ---- ---------·-----
7112. 00 001.00 7rl3.oo 591.10 789.un 5°6,40 Au9,00 5°1.10 819,00 590,90 
823.4r 5~8.40 823.40 6on.QO 824.70 bn0,9G 8?f.UO b00,90 821',,00 587,50 
83?.0n .. 5i"'7:?a t,42,00 5,iu •. "30 A5:>.no 5F'4,10 11,;;,,6n 51'3,80 873,40-· 5113,60 .. 
873.40 60r.9o A74,70 6on.9o e7f.no ~no,9o 87E.on 5A3,9n 8e;,.oo 582,90 
89?.on 5A:>.70 902.00 5R?,70 91;,.oo 5A2.10 9?3.2n 5A3.4n 923,20 600.90 
924~50-600:so -9?5:P •-6Dn.90 925.~n 5A7,,o 9~1.on 588,9n 939,0o-·591,3no ____________ _ 



3 h l • r,.:., Se,. 7 ,1 

*"'*,.,,.,• * .. *,...._ l 
9rt-.0(1 :J9n.1r. 9(:,7.f,fl or0.'--10. 

T~Tlr,G (.,F rO(Jf'[Hl;lTtS nF i.JPIFIC[ ·•"**•*******·•*** • 
7b2.00 i::lJl.lifJ [)./4. 7•J h n n. --• 0 P74.7,l t,('lo. 0 n :-1?4.:)0 600 0 ':l0 9f,7.00 f'.'00,90 
':16F.o,, :_,on.1p Si,l.11' ')L1f-.. 7~1 SJ._'jO• f.11 :"l.:10 ... ::1,2-J.(1(1 •,P.B.9n 92ci,80 ~f)7,c,O 
':Jc~. ~: ft nrn.~'1 9~4,. r_, \; & il r • q 1.l ':_~.?3.,-'fl t-ino.cHJ 9??'.?n "L3.4n 91?.00 51',?.lr 
90;,.nc ::(?.?fl ,'-'.J;;.rn 7H/.7tJ Ac..';., • (l 'J :ir2.qtl 1ou.no ~,c..3.9n ll75,0li .:,oo,9n 
tJ74.7r or,o.90 pf ", • l..j ll 6nn."u p 7 ';{. • 4 l1 ~o .. :r;.;.,u ,1'-.?. on "I• 3. B n 852.0U 51\4.10 
54?.0~ 5P4.3("1 F • .iJ:;:.i • U,' 'ii\7.?Q Ct~~. j)(I ::Jc. 7. so R ,;:. • n n F00.9Q 624. 7U 600,9C 
uc::-.uo r,O0.sn f ;..':;; • IJ 'I tjn. .... ,.4n ,0 1 ~•Ci Ii '100.c~J B fl r~ • ~l 0 591.70 7f'CJ,00 5':'6,4r 
76."li. • n ~ Si 7 • 1 ri 7 ~.:-. 11 u 6(J1 • 11/J 

0 f< J F lC E /1 ,, [ r. ,,. J:;, 1 .1 .. 1rTTF 1; r[F l 1,liF T[r-' 4"7.7 29.1/f'*_.l,"333 :1.u:,54 
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- -; ~Johnson ; Ander;on, Inc. 
·.... - ::1 , Consulting Engineers 

STRUCTURAL DATA • ...::;, 
.. P. 0 Box 1166 2300 Dixie Highway Pontiac, M1ch1gan 48056 Code No. ~ ::>::, S-70 -<':l\-·lh'' . 

Job Name: ~ · l (' 
'),) o.. ·, '(",•. r-. - FT.$ - 'Pe.), R\...1....''"" 

By: C. N\o...•;, 1e1 
'--\,'v QT '3. \<.o.;.pa.,-

Date: 
\ ') - -7s Feature: \ '::, rn \ l?..d. \,;,Joe Water Course: ~, d t'. I?_. 

Remarks: ' ., 2 '2..S "-7 '2.8 "2. '1 
Ro\\ .:r \),. ":,. t:,S \,\SF t>S I= i'...f:, LB 

, ' 

Width of Piers:(c:i,ie.r-~ Pier Shape:d. '"-
5
'iJ11 · 

_:>-CC l(c,.' c:..'I'\ lj, \..,o-\,s No. of Piers: 3 Area: 

Water Elevation: 07 So . 2.1 Length: 18 4-. '? 1 Width of Deck: 4~.t) 

Profile View 

. I . I i 

C,0-.,C, l..;?•M? 
S \~r "- ~ - ID'!.!_\., 

-

FIELD SKETCH 

r) 

tJJ 

o_ 

. '-· 1 

N 

.\ 

• . l . 

i 

~, \}...)O .. I'(~\--

R "".,..· 

-r ., - 2"' J ttt,,..,. - -
4-~6 



... ~ - . - .. ..._ - ---~ -~---- _ ____, ..._ ----- ·-

JOB NAME: 3TcRc:.1h I-ITS. JOB NO. j 5670 /0 I/ le 
WATERCOURSE: /(c?.. ,'(()/f ' CULVERT LOCATION: /5 -//;Le /(-:;,[{::, 

CULVERT DESCRIPTION. B y 2, <1,// J DATE /-18- 77 I 
v✓-~ ,.,; 3 v/2,: c ') /.-/4 K./,lLtt. {€XTc//::,-vJ _...,.,. ::: , 1..: c .'.: ") ///./ L ,C . .- &:;o,1/ EL. f.CCJ.3 

'-

~M,~ 
-;;,,, 

/ 
, ~.!.,' 

/,-/; T/-1 3 °7);c:? '° ( l'o;,-Jn:;. C: 0-'< E) -~ 
V✓ EIR DESCRIPTION: ;::,,.4 v',1; b ;fo,,. i) .,_ /,1 :/ .c::.~.1 cl 

r;: 51' d (:t',A T,t/ EL. 
-·__J~r,1 

"' - 5ai</ 
I Fl , 

A = /67('., .0 D = /(:,,O So= -o-
WP= .3873

1 
Ke = o.7 L= 

5f, 
29.1 _ t/.13 {,J) (J oc Sto, ,9 .:;o/ I S!o, 8 3 5"'(') ~- n = rt ., ... .__._.,#' (' 

c:..:__cuLATIONS AND COMMENTS: 

-//411/lt!:1 ::-
,, " 

-Corq-
/( - , 

~~ (~:r•') Y~ 
.A v'c ;(~ 5 I 

7J.te,./ _fl.. : .2.. - o.o.9 < 0,/5 
~ l ½ L 5"1 

It..,-~ I {°5':J,X'O 016 ,l~KO.C(.5\ ~ 
_,,,_. ( 3.90 ) 

11/t.,fcro,?:c. L)~C: 

/,' [.,: ~-019!0 /2 =- 5 

- X!(Oi?..- Q h"-SI, t (;O ;:9 -- 3 05 
---' \ / 

- "\ / - ,;\ 
_ I fi:_y- ( fl 3i:;;9)(0 Ol5c0) ( ::ft} 

x(oR- -

.. ,.,,_ :;. - I 7P? 
;: fl..) ,'L - j, / -t-



Xl .co 
- -- - --

'.j r; , ?5.00 1010.ou 
---- 54 •---- 54, DO 54,00 U,870 ---- ---•----

r3 T ~ 7 • o a ,J. 0 0 bOu.uu o.ou 48,QO 604,70 o.oo __ 148, o_o _ F.,03,90 ---~ oo 

---
'3T .?'t8,Qf') (06.'JO a.on 64e.no 603,90 0, 0 0 448,00 601.90 0,00 473,00 
':lT ,-01, 20 o.oo 'i)'i.on &rn,9u n, n n 625, 00 t>O 1, 10 n.oo 725,00 _E,02_,30 

RT r· • 'J n r-2--s.nn h'l:'I. 7G c,. J 0 825,Q[l 607,30 F.,QQ,40 864,30 607,30 600,40 
FlT 0 7]. ?fl hU7.?.0 ',rJQ,;.>(J 915,00 io1,:,n 600,20 919,bO 607,30 600.20 9f'4. 80 
FlT ru7 • .,,o ,(:,Q:J.20 971.4,'.'1 bt,7,SO _ _600,40 101G,0C f,117,jO F.,Or,,50 1010.00 -- 6 ()_~ 7 0 

--- - - -- - - --------- --- - -- -
cl T r.6n lO?'i,O'J An3,90 o.no 1036,00 604,00 0,00 104.c\,OO 604,60 0, 0 0 
'lT ll4f,OO ~n.,.111 o.oo 124'i, 00 608,00 0,00 1348,00 608,80 0,00 1440,00 
i3 T t-o~.:-:io CJ • tJ 'J 

- -- --- - -- ------

Gil. E.OU,6(1 r, ,00 ~r4.7U ~s.nu <>04,70 4fl,OO 604,10 125,00 603,90 148,00 
GK .;03,90 2?5,00 603,90 ?48,(lQ - t,03,90 325.00 603,50 _____ 34e,oo __ 602,40 ___ 425_,oo -
Gfl ,r,1.·-,0 LjL.jC..ft() ,;r o. "o 473,0U 599,,; • 5::>5,00 598,90 54fl,00 597,10 625,00 
- ' - -, :-Yf.E=-O r-4°. nu ~, 0 5.3U 725,00 594,,r 74/1,00 5q5,eo 825,00 600,40 825,nO 
(,R L_')f,]~ 1•2:0.no ___ 'iqf ._H, ____ "3~.7G ~o ~. 7 n 1'!,_6,00 51'5,40 ~57. ciO _____ 5 El_'+, '±0 ____ 864, 30 

- -- E,-00 .-4 •---- - --- . ---5B-5, 90 GR f,f,4,30 ,;00.20 f71,30 5il6,?0 871,30 875,00 584,90 885,IJO 
r; '< r::o~.oo "9'i,OO 'iP5,20 905,00 5ll4,go 915,00 f-OQ,20 915,00 600,2G 919,80 
bH ~e::.10 q19,f'O 'i 0 'i, 7G 9,:5.00 535.'iO 935,00 SI.le,, 70 945,00 "i85,90 95~_.no 
GK c.,eb.~O 9 €--,--l • t~ 0 r,rio .2.u 964,GO 600,40 971,40 5118,10 971,40 588,10 9711,60 

GR "57,rO 1nG:'>.20 7n7_9c 1010.00 602.5G 1010,0G 603,jQ 1025,00 f,Q4,00 1 03i;,on 

GK (,0 4 ,6(1 104~.uo ,;ni.20 11?5.nJ 606,70 114e,oo f,Q7,70 12.:!:,00 A08,00 1 2 '±-~-• no 
GR l0 11 ,fO 132s.ou hOfl..l!O 134c•,.on 609,,?0 1425.00 609,30 1440,00 

*****t-'+:f."t::t • T-+'~+.*-t.t-.+LJS'TJi G OF T ,)P fl'!) C10Tlnf'" SECr!Oi,S OF GklFicE•~*****~*********** 

H25,0G ~U0.40 
9l•.rl • LGn,20 

de::~. G ,,., ~)sii:;.an 
657.~,l :JC~,• 4 0 

IJ7". on '.:lr-c;,9n 
91~.0(i e,00,<'0 
94"". ,J n S,'l":.70 

-

- -- - -- -- -
971,,,,. ,:~fP.10 

(,':.J4 .311 

q71.4G 

f'i? :--. • •) IJ 

P,'i4.31J 

t> ~~.O(., 
91½.~(I 
S lj ~ • 0 11 

s1e.t=~ 

sur .40 871 .~o 
t:, U ti • i.,; rJ 1 0 l O • D 0 

6Qn,'IO P2~.nc 
5 •~ !l • I; (1 ~tl4.30 
5~u.9o B'-'".,llO 
btJn.;>O c19.~o 
5H_C:..'3_U gr..,4.bO 

5fJ,h•10 1003,20 

bno.20 
"00,50 

S'18.10 
bnQ,40 
505,00 
5 11 5,10 
506,30 
5°7.RO 

91",Q[\ c,00.20 919,80 60C,2(l 

--- - ---- - ~ - ---

!l3f'. 7C c;ge,10 115(,,00 587,70 
{~71.30 (,00.2() t'71,30 5A6,2n 

- - ---- - ----s,o~.oo 585,2'1 915,00 584,90 
9?t-~.on ~PS.70 93'i,00 5e"i,5r 
9.C...4.50 1'-00 ,2_9 971.40 6~0.~_Q_ ___ --- - ---- -- ~-

10ic,. un 597,911 1010,00 602,50 



• s2s.oo 60o,4o s~4.3o 600,qo B71,3o 6~0.20 915,00 600,20 919,so 600,20 
964,80 600,20 971,40 &On,qO 1010,00 &00,50 1010,00 597,90 1003,20 597,80 

- -97fi. 60 5-sll. ro--971. 4-0--5111>. 1 o 9,·1. 4 o 6~-o. •rn 9i:,4. so i:,o-o. 20 964. so-=rs6~.=-3-c-,co---------------
955, o o 585,90 945,oo sn~.10 935,oo s~5.5o 92~.oo 585,70 919,80 585,lO 
919,80 600,20 915,00 600,20 915,00 5P4,90 90~.uo 585,20 895,00 585,UO 

·-a-as-;o o-5",f~9-o --e 75-: o·o- 5X~'91J""-871-:·3-o-s116 .20-011 :3·0- --600 ;2-o-8G"tr;3·o·-6"o·o-. 4·0-· 
864,30 se~.4o 857,so 5s~.r+o 856,oo 5~7.70 B3o,7o 596,lo 02s,oo 598,lo 
825,00 600,40 625,oo Gon,40 

ORIFICE j\REA 1676,0 WFTTED PERIMETER 4,1369 

-------- --------

I -----------------------1 



!" ~-i ~: 
,, // ~ 

Johnson & Anderson, Inc. 
Consulting Engineers 

(/ U,/C../<

HYDRA~C STRUCTURAL DATA • 
--- P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 Code No. S:=55· ?:> • 01 - BS.,,.1--

' Job Name: . I or 'Wo..r<'.:: .. .:"- FIS By: ~. 1-:-' ()..!-'\ e·/ e.. \.No...\ \::<:,f" c., ,._,, . i(os,i;.c,_...-

Date: \- G-ll.c Feature: Sc.1. \, R.6 . 8 I'"; ~ "· ::. Water Course: Re.d R..v-Y\ 0 ~V\ t-'r"''r 

Remarks: .:r,· L p.; \.l:5 r....::.~, I,:)"',\:" 1...:.\..; \.- (.i ,- ., 
~ n l \• "CS~ r. s 9. \ \ \? 

'<,. 
r 'JI:_::,_.:: ..... , ,.... ' I r, . ,, - , ) , 

' , - I • 
j \') 
l "'' 

Width of Piers: 4-~' '? Pier Shape: 0 No. of Piers: 2 Area: 

Water Elevation: 5'o"76 Length: \i..o\. s' Width of Deck: \0, -~' Skew: • 

FIELD SKETCH 
Profi 1 e View - Plan View 

t)( ----\..,, - I I L.. \ , '::, ----- I --• 
I - . ,,,J -

i - - . ""' ...::i - -
' -

~d, s-.~. ; ,')- •rv -/\~ ··· v .//\ -~ L /,i'l:I\<., /4i~, , /,, ,. 
' ' ' - ~;~ - . 

11 
' I I 

I ' I 

.L"'. 
' ✓ 

'\. ; , I.I' ~ ' J I '- I 

"' I I I 
I I I ( I I I 

'- S'\=>11L '"""0~ --L1..v-ia 
-r j- ,.., l,~ -"I\ J. I I I 

I 
V' v' - - . '" 0 ~ 

,_,_ I I I 
,.._, I I I I '2.:.--:1-'>\ ~ ... Cr.., . ·~ ' - r-J I 

' 
, 

-L 0 '-.D 

1- I I i,J - I I I 
I I I I I 
I I I I 

I 

w,s·. I I I 
' 

- ~- ["- • -;-
" 

' \ -:..:7 -
-i· - - ---'2,0.-1 i:--. 80. 'Q - ....., _;; ..... 

' Ii':::. 3 .l :o '\, 
----! 0/, S·· - " '+ . I 'f ' ' -.;a - -- ---- - -- --~ r- 'J \Y; \ ..Ip. y '0 '. i '! - -----... 

0 c" vo" 0 

\f 
-. 

u ✓; f. , -0 

2.-:::__,,. ; -- -- . ,e'7 \ 

'\.,\SF .' I ~ , -· / ,:.... . 
-



JOB NAME: _ Srr~1,,/a HrS. 

WATERCOURSE: Ket ('.Jtl 
CULVERT DESCRIPTION: 

V✓ EIR DESCRIPTION: ~~D 'KoAuv.b( 

o= /6.6 
I 

Ke= 0. S 

A = Cl9'c. 3 o , 
WP= ..%/.O, 

29.1 = ?.7455 
R4l3----

n = c,_o e 

CALCULATIONS AND COMMENTS: 

- }(1(0~- . ',, , 

X1(01? =- I+ o. 5+{?. 7✓6~(o,o cofB) (ct) 

tl(oR.= /, 5f5 

JOB NO. I 5670 I /0 I I I ,/ 

BY D<!.d I DATE /-/8-77 I 
MA/ L.C. =-'a.?..</ 

EL. 685.r/ 
/ 

EL585.¥ 
So= ~ 0-

I 
.:::>,;, I 

L=-~c~ •~-- .------~ 
ls10. 96 5✓ Sta. ~67b 

-Corq

~s.sv;11: 

--rµcrl: 

/I:= /.0' For? /.,0T/A<. ifu// 
I 

!I /.0 5 - - - - 0.015 < O.I '= - ee' · 

Tµ!/(eFOKe VS£: 

/1:/.0, 

(bFq= 30/ 



, ...... .__ ______ . 
L~- .------ ... .--.......... ___.__... __ ..-..........---l .._____.__..._,_ ... 

Xl • 4.00 42 802.00 959,50 • 00 22,00 22,UO 1.000 • 
BT 21, 00 o.ou 604,20 o,oo 33,0I) 604,10 o.uu l\JO,UU 6U4,0U 0,00 

·--- -· .. - --· -- ------ -

BT 200.00 603,60 o.oo 219.oo 603,20 o.oo 300.00 602.90 o,oo 400.00 
BT ~01.BO 0,00 500,00 601,40 0 0 00 600,00 601 0 50 0,00 700 0 00 603,00 

---;i,---~o-.~o~o P or. oo--i; n ti:. ,;;u-- -- •-;orro--.,,"u o-;-o o---., os-;e.-n-----o-; o o--so 2-; on-o--6os--.:e.n-o--~6 03. 3 o-
a1 e80.10 605,70 603,40 959,50 605,70 603,40 961.50 605,70 o.oo 961,50 
ar 605,20 o,oo 1000.00 604.90 o.oo 1035.00 604.90 o.oo 1100.00 606,90 

_ _,B,.1---,cn-1 -, 0"'_ ,r-Tl 5IT-;o-no---r6 u7--,:7rro---~ar,,o,-n-_ ----------------------------------

I 
I ~I 

GR 60~.~0 0,00 100,00 603,60 200,00 603.20 219,00 f.04,10 33,00 604.00 
--GR 6 o 1 • 6 u 3 o a-;-o-n-o---.. ~n------c-5 oo--;-on-0--5 9 9-;1 o e,1,o-;-0·.,,o--s:19-;2 n-o--,, a u-;-u-o-5,;9--;so 40u.u0 s-.,-a-. 30 

G R 59e.10 Poo.oo ao2.oo 598,ao Boa.oo 597,90 e10,oo F,03,~0 eoz,oo ~96,BO 
GR 593,40 820,00 830.00 587,20 840,00 586,BO 850,00 5A9,50 a2a,oo 589.30 

--- GR--:o-s--;--211---rI,o-;-:in-o--=s•1~9u--·a1rr.oo-- 5ss-.~s~,,--~e71,;-9 i;-03--;~o--- -a1e-. 9o 60-3--; .. o bBo. 10 
GR ~03,40 R82.50 5~5.60 882,50 585,40 890,00 586,20 900,00 586 0 20 910,00 
GR 586,30 92n,oo sA1.10 930,00 591.10 940,00 597.70 950.00 599.70 959,50 

--~G=R--~s,.,0"3,-.•4-on--~9=5"'9~.-·s~o---s9"9. Gu 9sr.so sur.s-o •no.~ o 603--;-7 o i-ooo--;oo so<+, 90 1 o !la-, o-o-
GR 606,90 1100,00 607,70 1150,00 
*****~******~******LIST!~G OF TOP ANO BOTTOM SECTIONS OF ORIFICE******************* 

802,0U 603,30 880.70 603,40 959,50 603,40 

ao2.ou ov3.30 eu2,oo s9a,80 eoa,oo 590.eo 810.00 597,90 820,00 593,40 
82e.oo ~c9.50 830,00 589,30 640,GO 5q1.20 8~0.00 586.80 860,DU 586,20 

--a-1i,-;-u o 585. <J1)-s/8--;-<o>-u----5as-;6-o--87 8 ;9u-603,t1-o-eeo--;-1-u----6--03.4-o--ae2-. 5V--60-3~ 4rr------------
B82, 5o 585,60 890,00 535,40 900,00 5~6.20 910,00 586.20 920,00 586,30 
930,00 581,10 940,00 591,10 950,00 5~1.10 959,50 599.10 959.50 so3.40 

- -,.,~-'f'""'""-*""-,,-m-1_--rsTIT,1;-o-r-c onKtJTTJ AT E"S--OP--~urn FI er.,,•-..-*•~-• .--.T,_,,...,.,,.-,,-• ..-.-.,-------------------

----,,-a*o 2 ;n_,..o-=c.,,0~3~.~3~u~-8~e "u-.... 1~0-so-y;,.o- - 9~9-;-5-o---E. n 3--;-tr0---9"'5"'9-• .,,,5~0--<-s 9<r.-to--9so • o o 5 'l r. 7 rr--------------
340,00 591.70 530,00 587,10 520,00 5~6.30 910,00 586.20 900.00 586.20 
890.00 585,40 882,50 5B5,60 882,50 6n3.40 8~0,70 603.40 878.90 603.40 

---e 10. 9 J s c.:: • 6 o e 1 o . o J 5cl s-;-<, o-8"6 o • o o 51' s--.: 2 o e :o o . o a s e~1nr;,,-o---5--e,7-:,-;:,'1'r"-------------



830,9.lia. 5€9,30 
802,. 598,80 

828,00 
8U2,00 

589,50 
603,30 

820,00 

ORIFICE Al<EA 2142,3 ~ETTEO PERIMETER 

---- --------------

, _______ ~· - ..,, ______ ,._~ ____ ,_, 

o"'3,<+o fj10.oo 597.90 eo0.oo 590,00 • 
364,0 29,1/R**l,333 2,7455 

- -------------------- ---------------------------------------



1 
I 

~ .:.,, ~· .. ~ .. 
, ~·. <\..\~.,:... 1 . 4o S • 

¼.. • Johnson &.-Ander.son,-Inc. -·····- , 
~' - Consulting Engmeers 

P. 0 Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name:,· I r 
-- ti_--t ,....T 

Remarks: I<,.,\_\,, 'K" 

\::, S \:... •:). v tU C /< 

1 HYDR~IC STRUCTURAL 

Width of Piers: Pier Shape: 0 3,";,' ~ No. of Piers: I 

DATA 

By: c' ,-. .. ;;, \-<.I 
,, 11,,,.,,00.....-

Water Course: "K .,~ 

Area: 

• 
v. Nc,tt 

Water Elevation: ::,1:,~.~c Length: I 43. 'o ( opev-,,;... ~) Width of Deck: "2.o,O Skew: N Ol"\C. 

FIELD SKETCH 

..,.. Plan. View l 1': -< Ii . _,-/~. --, 
T -.,-e:::; ... 

-

' . . .. : t ., 

. -. ..,, 

. 

. 



-~------- ----------' 

c• t• .~~ 

JOB NAME: S,7~R.t.1..J(!, Hrs. JOB NO.] 5J,7o I /0 / I I Y 
WATER COURSE: /(et::, Ju,,/ CULVE:RT LOCATION: /,/411~<:~.4,,./e KoAD 
CULVERT DESCRIPTION: BYU',r/ JD.~TE/-ib-77 I 

- - I - ~--~ EL. 606. / o,v,, i0H,.A« , £ ,m'AJ!uo,J o-- s:,"" .11.,_ u · w L ""- ,-,,,,1. « r,-, 

--:-- ----·-··- EL 5875 --------~ 
. -------::::------EL587. j 

So= -·O-

I V✓ ElR DESCRIPTION: PAv'cc /COA0 k/41Y 

~ @ e < ' -a :e.uo r!-l 
A= l'o3c'.<5 a 

, 
0 = 178' 

WP :.:35-"b_J ,, Ke= 0.6 

29.1 = c: 76/o n = o.oe 
R4/3 Sta. J.64/'18 l 

L = <,'? I 

I Sia. ~53 ,9(, I 
CA!...CULATIONS AND COMMENTS: 

Ju I •> 
- //A.,/KIN/1 -3 ,.,( - I 

11::: (8?;cr)c 
SP ,I ..l 

~ /c<D ,< 0.015'<- + ;?S J(CJ,o~s•\e: 
,f l- sf's ) 

-C'orq-

.Alt.r. A::: r' 
TH~..A.. .. 4~0.18 ·:;;,,-0. 1 5 

'- t'< 

-rHE,f€roit€ uSt:: 
/1.,;::. O.CltJt'3 

- X t(oR..-
y ,<o,c.:-· 11- o.b-1-(?. 7{.,10;( o.01:1t3) (' cc") 

,( 

<1oFq =- 3. D 7 <2 ;:~ o.l8 

X1(0J:. =- /.fo<f 



--- ------ - -- ___ ., -· ----- - ·--- ·---·-- --~--~- ... -~~---- ·~ .__ --~--~---
Xl • s.oo 35 177,00 323,80 

.00 22,00 22.uo 1.000 • ::1 11,' 
'" 

tJ l 15,00 o.oo 616,lC 0,00 100,00 -6-13.40 o.uo 124,UO 6U7,9U 0,00 
------- ___ £ ____ --- - - ----

------
BT 177.00 (-.06.70 0,00 177.00 607.50 605.10 256,20 607.60 605,30 259,70 
BT 607.50 605.20 323.llO 607,60 605.10 323,80 606.60 o.oo 327.00 606,80 
ST -- - r-; C ff 311. o•---- 606.40 o.oo- ·392.00---6 •6;3-0 --o.oo-- 400 ;o o 6 O 6--;5 - o ;·o o 
BT 5DQ.OO 606.10 0,00 600.00 607.20 o.oo 

- ----GR ___ 6T6·, TO o·; o •--~ r3·. 4 c,--- 1 o o-; u o 60T;90 ·2,r. D 0 6 o.;-; 7 Cl 1 77--;lJ 0 5·05-; l. 0 1 77;0 •-
GR 589,20 178,50 5A8,50 1A2,00 567,80 187,00 587,50 192,00 587,70 197.00 
GR 5B6,00 202.00 587,B0 207,00 5b7.£,0 217.00 587.60 227,00 588,00 237,(lO 
GR SBo.80 2'It7--;ffU 5"88, 0 0 256-;2"5 Gos-. 30 25~25 605",30 25<r;75 587, €,0 259.75· 
GR 588.40 262,00 se9,oO 267,00 592,40 277,00 593,20 287.00 592,10 291,00 
GR 593.80 297,00 F',00.90 317.00 602.50 321,00 605,10 323.80 604,90 327,00 

--- - GR-- f O-s--;-olJ . 1r.•o-- ,;06·;30--392-;-o o-- G06-;-5o 4 o o...-o o--6-o s...-i-o 51J'O-;OO 607,20 600-, oo-
***,. ****•:t._...,**~****LISTI ~tG OF TOP Al·JD fJOTTr"M SECTIO~:S OF OPIFICE******************* 

177,00 605,10 256,20 605,30 259,70 605,20 323,80 605.10 

-- 1-r,.- oo-----t,0£-;-10-i-11,-0-0---6·05-;-1-o- 11a-. so-- 51'9, 21)- lBr.u o-58B,;,o-- 1:wr-.oo--5a1-. ao--------------
192, oo 587,50 191.00 587.70 202,00 588,oo 201.00 587,Bo 211.00 587,60 
227,00 587,60 237,00 508,00 247,CO 588,80 256,25 588,00 256,25 605,30 

-- -- 2sg-. 1s-Go~o-2s9·; 1s- Sf.!7. ,;o· 262 ;oo - 5"8. 4·0·- 2i; T; oo- 589 • .;-o-·21T;o •---s92-,-qn------------
261. oo 593,20 291,00 59~.10 291.00 5°3,80 311,00 600,9o 321.00 602,50 
323,80 605,10 

'******"'******·*-· LrSTHJI, OF-cOORDJr-JA [[S OF OPIFJCE*** .. *"'********"'*****.,--------------------

- --r7T.7Jo-------.,os-:-rr,-zso.2 a 6 o '1':3•-?59-;-70---i; r-s-; 2 0~2 3. a a 60s-;t a 321. u-o-i;-oz-;srr-------~----
311. o o bU0,90 297,00 59~ 0 80 291,00 ~02,10 207,00 593,20 277,00 592,40 
267,0G 589,60 262.00 588,40 259,75 587.60 259,75 605.30 256,25 605,3C 

-----z-s~zs----"!:lcre-;-o--u--2"l+T;U--U---S-;,-~~ z-.3 7-;·o a-- 5 p.·B-;-rru-- 2 27·;-o-r-s-a-7-.-6TI---------zl7-;-D-u-s ~.-n-------------
2 o 1. o o 587,80 202,00 588,00 197,00 5A7.70 192,00 587,50 187,00 5B7.80 
182.UO 588,50 178,50 589.20 177,00 605.10 177.00 605,10 



. _. _____ ......,_ ... 

• • • ORIFICE AREA 2032.e WETTED PERIMETER 346 0 9 29.1/R**l,333 2,7610 

- --- - ---- ------ ----- -· 

. - --------------------------------------------------------

·- ··-··---------------

------ --------

----. ------- -- ----- -----

. -- --- ----- -------



,r2 .• 
~•Johnson & Anderson, Inc: 

Consulting Engineers 

)i?$~ 
HYDRAULIC.STRUCTURAL DATA ✓~ - • 

P.O. Box 1166 2300 Dixie Highway Pontiac, M1ch1gan 48056 
Code No. 6'"37.5-~-- 70 

Job Name: C. -rv _ / 
Date: 

-~- /C) - 7 C: 
Water Course: 

Remarks: 

Width of Piers: 3 ' Pier Shape: 
/<CU,•,-/ 

c::::.=::::,, No. of Piers: 4 Area: 

Water Elevation: Length: ~ ? 4 _
0 

Width of Deck: 
71,0 

Skew: 

FIELD SKETCH 
ProfiJ e View Plan View 

,----.---,-···,---r-7,·-·---,.-...,-,.-~,--,.....,--r-·1---·,,--,r---,--,-,,--.,..-,--,,-~,--~,-.,--r--r·~,-~, 

I 
J 

<- S.?.;-._~ 

,, 

) ! 
.,___..J__ / 



· ·· ~'-;~""°" & A-nd,,.,-,..ke~ll! (}RA,~t_STR U CT URA!,_ DAT A 
: A Consulting Engineers 

• 
P.O. Box 1166 2300 Dixie Highway Pontiac, M1ch1gan 48056 

.: Job· Name: V ~.r p By: 
' ' 

,, '...1. 

Date: .5-=-
~ 

Feature; I~ /!,,/!' M 
Water 

✓ 

Remarks: 

Width of Piers: Pier Shape: c: 
(? .,..,,.,~ 

::, No. of Piers: Area: 

Water Elevation: Length: .., -" 
4 ..... ,,,,o 

Width of Deck: 
'/, <7 

Skew: 

FIELD SKETCH 

Plan View 

-------
------

---- -----~ 
---



. . 
JOB NAME: {';ry oF ,/4,:~d 
WATERC0URSE:J:cb lru,;i 
CULVERT DESCRIPTION: 

,lo ;,),,,113 W,4LL S 

V✓ EIR DESCRIPTION: t3f V c Z) llo .._uidAI 
/00 FT. °i:JR.c-4uTJ./ 

A= .3,?33.7 CJ
1 

D= C0.-5 1 

WP= 56<.9 Ke= 0,5 
29.1 _ ?.8351 
R4l3- n = 

,... 
.__t.LCULATI0NS AND COMMENTS. 

· 4,wm~ ~ /~ ·:... ½ 
It.::: [ 365xo;~ + l..95xo.ors i] 

//~ 0,0l)OY 

-Xi(o,t -

,X1(01?.-= /. +0.5 +(?.8'3s:J{o.o,Yo:;) ('100) 

,.r .t(o,e, = I. '=,o3 

, . 
JOB NO. I 5555 j 70 I I I le' 

CULVERT LOCATION: /~-./IILE £oAO 
B,Y[fi/f !DATE l-?6·77 I 

(,07.0 EL. fQ7./ 
,,YA,!": t.,C. ~.,~, 
EL. Sd6.5 

EL 5Sb.5 
So= 

L= /00' 

Sta. / 7.3168 I ls1a. 17?68 

-(oFQ-

,{ .:e- 3 

(1oFQ= 3.ot/ 



------- - --------- . - -- ·---~ - --- ~--' --Xl •• oo 61 400.00 591,80 100. 100,0U 100.uu 1,000 • , 
' 

·ce.J :4~L 
i:sf 21.00 o.ou 613,30 o,oo 90,00 6U7,9U u.uu 2i5,UU bUb.40 ' ~ '" o.oo 

--- ------ ------- - --

BT ~00,00 E-07,10 0,00 325.00 607,60 0,00 350,00 608,20 0,00 375,00 
BT 60~.80 o.oo 400.00 608.80 0,00 400,00 611,80 606.10 438,50 612.10 
s,-·--ic-o~4o-- If 7~ ;4o - ·-,;nr. 1.-0- -60F-:-Ao--51T.~4--,o~- &12. 7o - - 607. oo ss-0~~5~0---6·12:-s'"o,----..,.6 0&-. 90-
BT 591.80 612,20 606,50 5~1.00 609,20 o.OO 600,80 609,30 0,00 623,30 
BT f08,60 0,00 64P,30 608,20 0,00 673,30 607,60 0,00 698,30 607,20 

. -- ff t. 0 O 723--;3 0 6 06, ~4=0-----,0---• ....,0•0=------------------------'---------.._::---

GR 613,30 C,00 £,07,90 30,no 606,40 275.00 607,10 300,00 
GR 60e.°20 350·:--1ro £,08,80 3· --,s--;-0 o 608,80 40·0:-00 596,80 40 o _-o·o 
GR 589.20 421.00 587,50 428.00 567,90· 435,00 588.00 437,00 
GR 606,40 438,50 606,40 440.00 588,10 440,00 588,00 441,90 

--G-R 5&<'.30 4 56. 0 0 :,PB.30 463,00 588,20 470,00 588,30 476.90 
SR E-06,80 478,40 £,06.80 479.90 588,00 479,90 588,20 491,00 
GR 587.00 505,00 51,6.50 509,90 586,50 511,90 E,07,00 511,90 

---G-R 607,00 514.90 586,E>O 51'+,90 586,70 519,00 587,70 526,00 
GR 581'.oo 540,00 588,00 5411,00 586,50 549,00 606,90 5'19,00 
GR 606,90 550,50 £,06,90 552,00 586,70 552.00 586,80 553,30 
GR <;87,40 568, OD 5P8,lo 575,00 591,90 582,00 596,60 591,80 
GR 609,30 E-00,80 ,:,oe.6u 623,30 £,08,20 640,30 607,60 673,30 
GR 60(,40 723,30 
**•*•*•*•****•****•lISTir!G OF HlP !>NO 130TTCMSECTIONS OF ORIFlcE*******•*****•***** 

-,:rGcJ:- •- •- 6C6.10 4 3e--;-so 606,40 4·7 e. 4 o 61l6,80 513.40 607,00 550, 50~6. 50 
591,80 606,50 

40 o. -u-u-Fna:-,ni--40~0 :,9 i;. ao 414. ~ o 5139. 2 o 
435,0G 587.90 437,oc sse.oo 457,uo o06.4o 
440,0Q 5tA,lO 441,90 5R~.uo 449,on 5A8,10 

421.00 589,20 42e.oo 587---;50 
43P.50 606,40 440,00 606,40 
456,00 ~88,30 463,00 588,30 

·. ~ 
''·1 

607,60 325,00 
51i9, 20 'llii:-•b--
E,06,'10 437,00 
588,10 4'19,00 
606,80 II 1""i,"-;· 90 ___ 

587,60· '191\,00 
607,00 513,40 
587,70 533,00 
606,90 550,50 
588,00 561,00 
609,20 591, 8-0--
607,20 691" • 30 

- 47"0,oo-s-ee·-;-zo--,.--1·6-~ 'To 58P. 3-o-4 T6.9•~ob, o o 
'179,90 588,00 491.00 58A,20 498,00 5A7,60 
511,90 586,50 511,30 607,00 513,40 607,00 

--519,uO 5~0 52b,0~0--5~A7,70 533,00 5-P7,70 

478,40 606,80 479---:-'30 606---;BO ____________ _ 

505,00 587,00 509,90 586,50 
514,90 607,00 514,90 586,60 
540,00 588,oo 54~4.-c-=--,no~o-•5~8~8~.~o~oi;------------------



549,00 5e6,5u 549,00 6Ub,50 550,~0 60b,9u 550,50 606.~o 552,00 
552,!A 5e6. 7o 5'53,30 586,80 561,00 51>8,oo .'l.Oo 587,40 575,00 

~1.90 s·•rr.-eo 596,60 s·91,80--6•9.20-
************** LISTING· OF COORDINATES OF ORIFICE********************* 

----------------·---

606,90 
588,10 

400,00 606,10 438,50 60~.40 478,'IO 6n6.BO 513.40 607,0o 550,50 606,90 
591,80 606,50 591.eo 59h,60 582,oo 5ql.9u 575,oo 5aa,10 56a.oo 587,40 

------
---------·-

---s 1or.oo-------s-11"n,""oo-s 53--;-3 -• -59 is: a·o--ss 2 • a o S"A b ;r•--5 s 2--:0 o 6 o 6--;-9o--s s--• .-s o-.;o-6-:-'3 o-----------
55 o. 5 o 606,90 549,00 60b,90 549,oo 51>6,50 544,0o 588.oo 540.00 588,oo 
533,00 587,70 526,00 5~7.70 519,00 5P6,7Q 514,90 586,60 514,90 607,00 

· --5r3.-40---bo1.-u•--s1r;qo --601-:00 --s11:-9·0- :lt=t6.50 ___ soc;.90 -s86.so -s • s. •0-5e7.on -·--------·-· 
498,08 587,60 491,03 58R,2G 479,90 5A8,00 47S,90 606,8Q 478,40 606,80 
476,90 606,80 476,90 5BR,30 470,00 5A8,20 463,00 588,30 456,00 588,3C 

---44':i,OO 5B1!,10 4If1-;50·-5i,1,,oo '140,00--5.08,10 440,00 606-:-40·-43a;s·o-6·•-6,-4-•--
437,00 606,4U 437,00 5811,00 435,00 5117,90 428,00 587,90 421,00 589,20 
414,00 589,20 400,00 596,80 4UO,OO 606,10 --------~----~---~---~--------------------------------------

ORIFICE AREi\ 323~,7 WETTED PERIMETER 562,9 29,1/R**l,333 2,8351 

,--------------------------------------------~-----· 

--------- --



,,- ~Johnson & Anderson, Inc . 
... ~ Consulting Engineers 

\ ··, • ,' 'L v' LUC:-/< 

HY~-I~ STRUCTURAL DAT~ 

P. 0 Box ll 66 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: c·L ..L r ,1,, o, \JJil-'l.iL'(i-.l \-.'!:S, By: 

Date: ' IF t " 11..-\f.o-lS ea ure: vAN i)yl<'i:, ~i<.11')C-,( Water Course: RED 

Width of Piers: 

Water E1evation: 

/-o,A. Pier Shape: 9 
S°;s,(:)7 Length: 

Profile View 

/03__. 

I 
3.0 

cg¢tlw.:D 

FIELD 

.l~~~n:q,1~4s6f~. 
1--:i:-"+-'~ ,~' . . , . . ' ·:.,.,.>- .. . •· • •. • • - d :Pi_ --..:.J: .. ·:·.·~·--:::-.·,-~-··L ___ :.~~• .. -::-,-: ·,:::-: .. ~-, ~1---

. - --. - ,~ 

No. of Piers: 

Width of Deck: 

SKETCH 

o+oo 

''-:• tJ . ~ r·, . 2.o" 
·:':-r"'<I---.,...:.._- /04- ------,---•:: 
. ·i--- 3&.75 ""r--1--z.,;.5- '1° , , '., -· 
~- Y.: i l ,j'Y, 

i:r~" ~ /r' 
' V.:l p£,KEt-i 

ii ~ ,~,,~· 
/ , ~r"r/'c'.I 

~ V '------.J..-'"'..-1,,,<..-✓ 

-. _.tJ 

+ 
------- .. ---- -· -

-:i a· - E.?,, 
Area: 

/05,1::> Skew: 
/\) 0 V'\ (!. 

t View I 
r"', A:,S,~ 
• i ; 

-. 

-· ., --- -

FlouJ 



-~ ~----·--

---·-·--· ---------------------------

JOB NAME: <!.rr/ OF J</41(ito/ 
WATERCOURSE: ;1 ec.a l(u,-/ 

CULVERT DESCRIPTION: 

V✓ EIR DESCRIPTION: hfv'co lio,,4i::,1AM/ 

I I 

A= /ell ll D = c'o.s 
WP= <?8.9.8 

1 

Ke= 0.5 
29. I = ,s( 30t.3 n = 0.0 C. 
R4l3----

CALCULATIONS AND COMMENTS: 

t/ .. / I /( " - ,,.J1,4,v,1hA1.:; s :,.( - I 

"' ( I T.5 /0.0/5 t: + 1/5 .(0. 0.?6 ~~ 
/l A t'YO ) 

It.~ 0.01.959 

-X,(oi(-

JOB No. I .5.J5-5 I 7o I / l c-c 
CULVERT LOCATION: J/4,,/ OYl(e 1?0All 
BY 0C1d I DATE 1-co-7 ;f 

EL 58.9.5 
EL 589 5 

Sa= - o---==----
Sta. <'6C C 5 I 

/06 / 
L=-~~- -----~ 

I Sta. ?5_315' 

-CorG?-

/t:iC.5 

c7oFQ"' 3. 0 ,j 

.:::: 0.15 



-- -·- - - ·-- --- ------ ___ ,.. _________ __..................__ 

Xl .22,00 38 500.00 604.00 11'00 106.00 106,00 1.000 • 'I 

dT 16,00 o.oo 1',l0,70 0,0() 87,00 610,40 0,00 187,00 610,10 0,00 
- -- ---- ---·---- - ·--··· -- --·- -

--------- -- ---- - --- ---------------------------- -
aT 2a1.oo i=,10.00 o.oo 3A7,00 610,70 0,00 404,00 610,40 0,00 500,00 
~T 611,50 o.oo ~oo.oo 6)4,70 607,80 538,80 614,80 607,90 565,20 614,80 

·--B,--·,;o,. go--·r-.o,r; Q ,,..-- i:.14. 10 - · r;r1. 80----·e,04. oo ··-- E-1r, 1~---0-.-o •--61s-; ocr-·-e,1 o. 1~-- - o. o c 
EJT f87,00 611,0U 0,00 7;>3,00 610,40 o.oo 800,00 6·10,20 o,oo 

• 

----i;R 1,nr.10 o.oo b'I' 0---;-4 o- --8 7-; O 0 610~ 10 lBT;-uo 61 n--;u-o 2a-,.--o o 
GR 610,40 404,QO 609.20 487.00 604.90 son.co 607,80 500,00 
SR 604,60 507.0Q 593,30 527,00 590,70 '535, 00 590,80 537,40 

---GR--fiOT;-90 53Er;-80 GoT; 90---54 o-.-~o -5 9-•--;· 4 0 s·ii-o. 20 5tl9-;-so--545-;-o o 
GR 589,90 555,00 590,00 560,00 590,20 563,80 607,90 563,80 
GR E,07,90 566,1',0 590,10 5F.6,60 590.30 570,00 591,20 575,00 

- ·-- G~ - f-•,.--1, 1,crrr;-0 i;o4; •o---6 • 4-;~o 609--;-3 6 11~--;--o 0 610--;-70 675--;-c.o 
r.R "10,40 723,00 609,20 787,00 609,E,O 800,00 
* ** * * * * * • * * * * • _. * • .- •LIST HI G OF TOP Ar,O BOTTOM SECT IOr.s OF ORIFICE******************* 

soo,oo 607,80 53e.eo 607,90 565,20 607,90 604,oo 607.ao 

500,00 604,90 soo.oo 607,80 sno.oo e,ns,5o 501,00 604,60 527,00 593,30 
535,00 590,70 5~7.40 590,80 537,UO 607,90 538,80 607,90 540,20 607,90 

61u.70 
605,50 
!',07,90 
s·e-<r,eo 
607,90 
605,10 
Fl 1, 00 

3s1;·00 
500.0J 
537.40 
sso;oo 
565.20 
604,00 
68T;rJIJ 

-- -- 51J (J.2 0--57:fo.71 0--511 s:-cn:,-s-P 0 : s n --5 so·; o o- 5 R 9--; B cr--55 :o; ~ ~ e 9-;-9 c,---s6Q· ;110--59 o-; 1l o-----------
563, 0 n 550.20 5~3.ro 601.90 ses.20 607,90 5Gf,6o 607,90 566,60 590,lo 
57n.or 590,30 575.oo 591.2n ~au.no &n5,10 604,0n 607,80 60~.oo 604,GO 

- ---.* .. *** **-., *.-.,.,,,-[TSTTr,ju • F-rOORDirJATEs- OF- OR IF'ICE**"' **•~-•-.. *~*** .. ****** _______________ _ 

ITTl,00 007 ,tlO 5 38. d 0 6 0 7 • g-c,-5.;5;;:,--o--·60T;9 •-b(Tlj , o 0 607,80 b U 4 , U-0-607--;-ff 
604,00 605,10 575,00 591,20 570,00 5°0,30 5(,F,. 60 590,lo 566,60 607,90 
565,20 607,90 563,eo 607,90 563,Fln 5"0.20 5Gn.on ~90.on 555,00 589,9C 

S-0; 00 589.EU 545.00 5RY.50 54 n--;-2 u-s 0 o··;-q •--5,;1;--;2l'--str7-;9 o s 3 "-;s-o-so,;9 
537.40 b07,90 537.40 590,80 53 5. (J 0 5° • .70 527,00 593,30 507,00 604,60 
soo.oo 605,50 500,00 607,80 500.00 E.01.eo 



' ...... _.., ______ ----------· 
' ~---------- ... 

• • • Ok7:FicE··i\f{EA ----- ·1211, 0 WFTTEO PERH,ETER -
------ -- --- ----- --+-- - ---·-

289,8 29.1/R**l,333 4,3DE.3 

-· " ___ ... -------------- . -- . --- ----------------------------------~--

------------------

----------- -----------------------

----------------



. . ~J~'J•~.~.l,u,. .. 
'0, :::. ,a-\...., v wc. e . .... , _ • 
HYDRAil'l!"!C STRUCTURAL DATA 

P. 0. Box 1166 2300 Dixie Highway Pontiac, Mrchtgan 48056 

Job Name: /'• 
c._ n· oF r.r. s. RE{) ~UN 

Date: 11...-\7-1 S 
Remarks: Ro\\, L 

Width of Piers: ,. es' 
Water Elevation: S~'Z..'~\ 

t:> .s 
l'Z.. 

Pi er Shape::JJ c < :, (:: 
II 

Length: // 4.<,, 

Profile View 

t._} (.•,) 

FIELD 

~-----,~~- ~~ 

No. of Piers: 

Width of Deck: 

SKETCH 

I 
; 

I 

I . 1 t, 11- -~ :, . 11~ 
=r1•·,• 1· '.<;_;_.:.,;::, ,...:._:. •_-l.' •· •. ;_,_ .. ·., 5.5< .. S, .:....,:. ,:..:._;'-,1\;~/{oAb 
-I,, • '•.••,. , .. ,'1'.•,. '-• .··I·' '•,'· l;.•·1 lJ' 
7,S' W. . ' . . - . . . 1 .. . ' \J, • ,,,;. . r · •• 1 

-rJ?•'''l r:2:i 1. 48 ..__,_,_, "' •t~-1 
J_, ,. J/o., ~ ------"'-lfr..,_- ,. 

bSF-

fl,'2 -, I I:, 
' .-

' , 
! / 

i . . I 

. . 
•' 4; 

Code No'.5.ft55· 70-!/-.,_,z6 

By: 
~· i 

Water Course: Re.. 

6 AO..., 

28--

I . 

Area:' 

Plan V ew J_J.. · ,, _ 9.Z 74.n "" - -Z7, "Z. 
: ~- ,~,, 

~-. ¾7;- (;OS o( -:: • '3S 
I--~.(.. 

-i_' 
~ r;~ 
7 : ,1c ( 

I ' 
I 



--~-- - -~-- __ _____. 
,. 

JOB NAME: C1T/ o;= ~RKc:# JOB No. I ~s.s I 7o I 1 l-e6 
WATERCOURSE: leh l?.,.Nl CULVERT LOCATION : be //n:,,/ (!.,11/fJr. 'bo 
CULVERT DESCRIPTION: BY "l»/ IDATE l-<'o-771 

,/c, Jtl;/)J,i/4lL Q. /Jf4,<. t. t'. -= b:>8- 7 EL. 6/.3. z 

~-✓- eaZ~ 

V✓ EIR DESCRIPTION: ~Ve-b ;?oAui-h/ 
P 31

1 

B!c.E-4DTII 
EL. .55(.)./ 

EL -5...st). / 
I , 

A= /3/7.9a D= 18.f, So= -o-
WP= <b.3.5 6.5 ~/ -Ke= L= 

29.1 = 3. ¥//3 
R4/3 n = o.oe Sta. c&:>31 I I SI a. <"8000 

AND 
.. . . . .. . -

CALCULATIONS COMMENTS: 

-h,,4,ef#li/.1 'S 1A ,,_ I -C'orQ-
~ ( /6:> XO. 015 z + /05 )(O.0c5 )°"E , 

I( <:"65 _Alie A.::.../ 

TH~# 
A. I o.o~ ..:::: o.15 - -11.:::: o. 01..95 8 z-::- .31 • 

TIIEf.ePO~~ use, 
- x1(oi(.-

-1-(3 o/"113)(0.01.953) (s 1) 
,t ~ / 

Xl(olc ~ /. +0.5 
CorG. =- 3.ot/ 

,r1(ott" I 54/'o 

. 



---------- - -~---·- ---
Xl .21'.00 30 179.00 291,00 .00 31.00 31.00 0.950 • 
BT 10.00 o.oo (,14. co o.oo 79.DO 613.60 o.oo 179,00 613.20 ,- 0,00 

------ ----- -- - - - -- - ---- - - ---- -----

:+;.,r;, -- ---------- --- -- - --- ~-- - ------
BT 179.00 fi14,10 606,70 243.00 614,10 608.60 291.00 6111.00 608.60 291.00 
aT 613,20 O.QO :173,CO 613,40 0,00 1;00.00 fl4.70 o.oo 1.16'<.00 615.5!' 
er- u-;-•u ---------- ------ - -- -------

GR 612,30 0,00 611,80 79.00 611.90 100.00 612.00 112.00 605.00 157.00 
GR -us--;-s c 179°;00 h""Ofo,70 1 ,cr;-oo 60 s-;-o 11,;;-o-•-- 5'3 3--; 1 21-u-;oo 59T;30 2ri; ~-o • 
GR 590,60 :>19.no 590.10 22'<. 00 590.20 229.00 590.40 234.00 590,10 241.50 
GR fOl'.60 ;,i.1 .50 608.60 243.00 608.60 244,50 590.10 244.50 590.40 24<;,00 
GR !:9tr;BU 2s4 ;o o -5<,1-;-5 o--~59-; u o 605~30 2e2-;-o 6os-.-30 29r,C>o 6 0-8-;-60 291.00 
GR fOf,50 ?91,00 1',Q9,80 300,00 613,40 373,00 614,70 400.00 615,50 1½64,00 
********~**********LlSTING OF TOP /IND eoTTOJl'J SECTIONS OF ORIFICE******************* -------------------------------------------------------

179.00 608.70 243.00 60e.60 291.DO 608 0 60 

179.00 605,60 
219.oo 590.60 

----:z4r.-5-o--i,oa.so 
2511.00 590.eo 
2'11.00 606.50 

179.00 bOA.70 179.00 605,00 
224,oo 59D.ln 229.on 5°0.20 
21f3"°;-0-•-60F~-244-;-5-•---608~60 
259,oo 5g1.5o 2a2.oo 605.30 

210.00 593.lQ 216,00 591.30 
234.00 590.40 241.50 590.10 
244. 5-U--5':'0-;-1-cr--2"9-;1)~9-•-;4·-n--------------
291.00 605,30 291.00 608.60 

---.7o;r_ o~CTB:7-•---?4-:'i;-uo-60-ir.-.; •-- 291. n o--50-8-;-61J-29r-;-on---6o-ir.so- 29i-. oo----.;os-; 3c;-----------
2s2. oo 605.30 2s9.oo 591.50 254.oo s 0 0.so 2119.00 590.40 244.50 590.10 
244.50 60e.6o 2113.oo &op,.60 241.50 6n8.60 2111.sn 590.10 234.00 590.40 

-----22 9-; •u~n-:.?-•---2 2-ii~ c •- 591'-:T•- 2 19; o o-~-:, o er.,; o-- 21-r. o 0-5 9 i-;3 a-21 o-;-oo-s 93-;l n-----------'-----
179.00 ~05.00 179.00 60A.70 179.00 &•8.70 

RIF ICE l,REA 3.411-...---------------



...... ~Johnson & Andarson, Inc. 
Consulting Engme~..,-s 

P. 0 Box 1166 2300 Dixie Highway Pontiac, M1ch1gan 48056 

Job Name: r.1:.s 

\::>~~ t/ w C, ,.:::. 

HYDRA~C STRUCTURAL DATA • 
Code No. 5SS S-7 0-o,-G!s'"Z.: 

...,__ s.,~ I~~ ..... or~ 
c:... r--1 0. p t. .,. . 

Date: l 
1-Z.-\ e,-lS Water Course: 2uf>J 

Remarks: .., ,r:,1,;; /),j( Eel,. LU ,:,,r2 n ., ,v 

\ ,\ I h 
.,, ' L.-

.) 

\ I 'Z. '1 )( \ b 1 "-'coo '\>,.,.._ 
Width of Piers: 

1'2'' 
Pier Shape: C) \'L'' ...... o ... l::> '9't>'it..S N f P. o. o , ers: 

,?.,, •• c.. i.l\e:c.. 7 Area: 

Water Elevation: ~ .... e 'no-res. Length: 
117' 

Width of Deck: /8 I 
Skew: 

FIELD SKETCH 
N Profile View usf': 

-=~----

I 



r 
lf' 

' I ... 

• 
r ... 
3 
;i .,. 

~ i t.: . 

i (.) 
C. ~-~-
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JOB NAME: (:/Ty' OF ;.t4R,?d JOB NO. J 555,S I 70 J I lea 
WATERCOURSE: ,{eZ> l(u,./ CULVERT LOCATION: ?e:,w &~ (' £0.S.3 I,,/ 11-

CULVERT DE SCRIPT I ON: K-AILK.O,,,tt\ 6?;'/x?e- BY ce,,f \DATE 1-31-77 I 
No ~,/~w'ALlg A'A.f. t.C,:- ~10,8 EL. 

bl3.I 

~;.,,-,nei '' 

/ WEIR DESCRIPTION: !.'i?AVc'- /C41Lla,A i) N11.,4g_r 
5.$,?.I 

18 ,cO:')T CJR.<=.AoTI-/ EL. 
EL SY?./ 

.JI:,,... r> I -"'°' 7~ 
A = l'f .;;o, 7 a D= lt:5,/ So= -o-

' 1 

WP= f5c./3, Ke = o.5 L= /8' 
29.1 _ b.<(3~ n = Q.018 Sia. cec/.13 I js1a. ?By~!:,_ R4/3-

CALCULATIONS AND COMMENTS: 

- /4,h/;1'6 
1

:!. 
1/C. "- le_ -CoFq-

t . j' 3<0,KO.ot5 +/.::D/O.CJ?S , 
' ' ' I{~ 

'1-50 .,Ate 4. :z I 
,{ I 

Tu~,./ z.:- - - 0.D6 <D,16 Id -

I/.~ 0 0/8</5 77-JtaR.cFDi°llf' O,S~ 

-.A',t'o,e- - 1-,.:=../ 
1! 

- X1(o"l..= I. +o.5 -r( b.f</c'IJ(O .01815) ( !BJ (o,.c-q =- 3. ot/ 

X',(o IC.,. /, 5 38 



-----··----- ------- . 

Xl 2e,oo 57 -•- - ----·----·- ·-

300,00 1117,00 0,00 o.oo 1.000 

·----·-- -------------·- -- ----- ------------------ -----------~---- -- -- - --~~ ----- - --- - -- .. ---

BT 

BT 
13T 

8.oo 

300,00 
613.lo 

o.oo 

613,40 
0,00 

615,UO 

610,80 
600,00 

0, 0 0 

343,00 
613,40 

i00,00 

61:'i,'-IO 
0,00 

GR 61 4 ,50 0,00 ~14,10 28,00 613,20 
GR 611.,o 228,00 610,10 294,00 607,60 
GR 6 •2:·2•-- 314-: ••- - 610,80-- -- 314,00 610,80 
GR 610,70 329,00 610,70 330,00 593,90 
GR 593,oo 340,00 592,40 343,oo 610.10 
GR- - 592,B0 ___ 350,00- 5"2,bQ ____ 358,00 ___ bl0,70 
GR 592,50 3b0,00 592,10 370,00 592,20 
GR 592,30 374,00 592,bO 380,00 592,30 
GR 611:1,6_6 ___ 388,oo 5"4·,-1:,0 3se;oo ____ 597,60 
GR 610,bO 403,00 603,30 403,00 607,50 
Gk 606,80 417,00 611,10 428,00 611,60 
GR 610,70 528,00 608,50 600,00 

bi4,40 o.oo 2uo.uu - -

610,70 417,00 613,20 

100.00 61'2,80 128,00 
300,00 610,80 300,00 
315. 0 o·- 601. 70 ___ 315,00 
330,00 593,10 334,00 
343,00 bl0,70 344,00 
358-. 0 o- 6io:1·0-··- 359,00 --
373,00 610,70 373,00 
385,00 593,80 387,00 - -·-
392,00 602·. 80 402,00 
411,00 608,90 417,00 
4 7]_,Jl 9 __ E:.l l, 20 ·--- ~(!_o_._oo 

*******************LISTING OF TOP ANO BOTTOM SECTIONS OF ORIFICE•****************** 

- -- -- - -- ---- - - --- ---
300,00 610,80 343,00 610.10 417,00 610,60 

-

300,00 607,60 300,00 610.80 300,00 609,20 314,00 E,02,20 314,00 610,8(' 
315,00 610,80 315,00 601,70 329,00 5°4,70 329,0Q 610,70 330,00 610,70 
330,0r' 593,90 334,00 59'1,10 337,00 593, l 0 34[•, DO ~93,00 343,00 592,40 -
31+3,00 610,70 344,00 610,70 31\1\ ,0(1 5'-'2,50 350,00 592,80 3'5A,00 592,&0 
358,00 E.10,70 359.00 61n,10 359,00 592,50 36(1,QO 592,50 370,00 592,10 
373,00 592.20 .373, 00. 610,70 3 74, 0 0 E,10,70· 374,00 592,30 380,00 592·, 60 
385,00 592.30 387,00 593,80 387,00 blO,eO 313f\,OQ 610,60 388,00 594,bO 
392.00 597.60 402,00 60?,eO 402,JO 610,60 403,GO 610.60 403,00 603,30 
411,00 607.50 417,00 60/l,90 1\17.00 E,10,60 1\17.00 E,06,80 

**********•**• --LISTH!G 0, COOf<D-HUITES OF ORIFICE********************* 

- - - - -3 •-o ·: o 6- ·e;·1-o • a •-34 ~ o o 6 io. Y•-- -417~00·- 610 ,6-0 417,00 E>10:&o 417~00 &·oe, 9·0-

------~-

• 
0,00 

610,60 500,00 

612,20 200.00 
609,20 300,00 
594,70 32~00 
593,10 337,00 
592,50 344,00 
592, so··-- 359:-oo· 
610,70 374,00 
610,60 387,00 
610,60 40~00 
610,60 417,00 
61 Q__, :?_O __ 528,0()_ 

----

-- -~-



--. 
41],00.07,50 
392,00 97,60 
3esyon. - sc;~_3a 
373,00 552.20 
358,00 610.10 
343,00 610.70 
330,00 593,50 
315.oo 010.eo 
300.00 610.eo 

403,00 
388,00 

. 33.0-,-0~-
370,00 
358,00 
3 1+3, 00 
330.00 
~,u nn 
.., ":_.' • V V 

- ·- ----
603,30 403,00 610,60 4.00 610,60 402,0U 
594,60 388,00 6]0,60 3 .oo 610,60 387,00 
59;:, ,-61f · 3-74, -01} - -S'l-2 ,· 3-0- ~ -3 7.,._ -. -fr&:: 6-1 & .-,1}-~37 3 ;·!ti} · 
59~.10 360,00 s 0 2,5o 359,oo 592,50 359,oo 
59~,60 350,0Q 5°2,eo 344,on 592,50 344,00 
59~,40 340,00 5°3,00 337,00 593,lo 334,00 
61n,10 329,00 610,70 329,00 594,70 315,00 

314.00 602.20 30D.OO 609.20 ~nn nn 
'w'-'V • vu 

602,80 
593,80 
610-, i'O 
610,70 
610,70 
593,10 
601,70 
610.00 

, ____ _,_ 

• . --------

OR IF I CE __ AkE ~--- _ 1438. 9 _WF::TTE_p p_ER I ME_TER_ __ 452 ,_8_ .. 29, 1/_R**l, 333 _______ 6, 2434 _________ _ 

----- ·-- --·- --- --- ---- - -- - ---- -----

--------- - ----------- ---------~--

·----~-- ---- ---- ----- ----

/ 
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son & Anderson, Inc. 
Consulting EngineerS 

,:::, ::, :> ~ ,/ 1h C, ,<. 

HYDRA.C STRUCTURAL DATA • 
P. 0. Box 11 'i; 300 Dixie Highway Pontiac, Michigan 48056 Code No. <oSSS ·i o-o I- &s ~ I 

' . 
Job Name: ·c---. 

. , ,,;;;; \s..).~- - ' 

Oa te: ' \"'t-1 lo-7 S IFeature:N,,, 1 H 1 "' t. ·1 
r,.,,,.\ O"-"" !J:\. f-i--,d ... ,., 

Water Course: o 
\'.-.-,;;1::, 

Remarks: 

1?,.,\} "1'' 

Width of Piers: Pier Shape: - No. of Piers: Area: --
Water Elevation: SC:,;,,Slo Length: Width of Deck: Skew: -

FIELD SKETCH 
Profile View ---~ 

; 
\, 

I -,-

'\ Plan View I ()k~ 

- Y~ ' I 

~ l_-fT1T J II 

-· · r1 I -
I 
; . 

--, ---7, r 
--, 

i 

' ' I I'\' 1-------, . L 
i i I I • --,---------,-------t--• ---------+--! I I II 

1 ........ -11 __ ~~-J~-n. _- .--_·_-_- ll ;~,· . 
~----r-___ -__ ·, c= )---
~ ; •·--- "' .. ·~ / ~ 

, . 

.r \ 
; 
I 

I • I 
SJ I' ,.. 

- ------c,,----

. ....,,_, ________ - -- --



• • • 
JOB NAME:C1rl OF W4:c;ru JOB N0. \ 55o5 70 I I \31 

rl' 
WATERCOURSE: A'eo 'R.u;,.1 CULVERT LO C A TIO N : .A'O()..vD ;fb.4 O - #oicr;.t aodH'.O 
CULVERT DESCRIPTION: BY 7::J:!/( \DATE 1-31-77 I 

/ I , I ._'{ /14,(. L, C" f:b9. b EL. 61-3. 7 
tVo W,✓VS' W,U.l. 

- -- -
····~-<b 

- --- - -- -- 7 
WEIR DESCRIPTION: i3tVeo 'KoAoidlY 

EL. 5,9C-¥ 
51 ' 2>RcAhTH 

ELS~~ .95✓.1 a' 
, 

A = O= 17.Z so- -n-

J 

-1 
I 

WP= 1'17. 3, 
Ke= 0-5 L =· 51, 

29.J _ c.W73 O,OC Sia. 31350 l Sia. 3/c~JJ R413- n = 

' CALCULATIONS AND COMMENTS: 

-,44,..,.t11N"'~s '1t''- fe. -CoFQ-

I 

,e::: [ 80x",01.5 z + 7o.ro.Oe5-z J Ave. A~c 
/50 A t? o.oc/ 0.15 

,).le,./ -- - =- ~ 
L - 5! 

A.~ o.oeot?.9 11/c I?. t:: ~i?. i:: O!!,t: ! 

-/l(o,e- h:::.. e 
/- .,,-~'\/,.,, ":,,.,o') t(.c,; ') /]_ -" - ~ ,-..,d 

//(_oR.: I.+ r(C,"-l''~lu.v<-v ., ,- , 1.:orl..>( ~ ..,,...., , 

Xl(o~: 1.55/ 



.. - --- --- ~..... ~- ,....._ ____ , ---·---· ........ -----· ---.... ----~ 

--Xl---.-O,-\JGf-----31--39-0, OU<---3&1 • 00f---.lu-0----1U-O .Ull---1-0 O •. u u---1 .• ouu------•=----,,--
-· . -- -· .. - -- -----. - ---- - -- ·-----

c!T 13,oo 50.00 616.60 o.oo 63,00 616,60 o.oo 163.oo 616,50 o.oo 

+ !11 ,_ 

---BT----263. o-n--- ,;15-; oo---- o. oer- - 26&. 00-----£13, 7n----- o-. oo------ 3o o-. oo-- 613--; 60--- o-. oo -- 30o--. oo 
c BT -f>-l'+-,-1-0· 61:t<t-;f>-1)-··-···"f.1 0 1)0-·- 61-4-~·.ttJ-· -£,1,9,tt 36-1·.o-o-- · · -613·,-70 ---- -··0-;00 · ---'ftl0.00 &13;,o····-

BT o,oo 440,00 613,80 o,oo 463,oo 614,10 o.oo 500,00 614,20 o.oo 

GR 6H,,Bo 0,00 616.60 50,00 616,60 1=3,00 616,50 163,00 615,00 263,00 
GR 613,70 261',,CO 5CJ 8, 9 0 300,00 609,60 300,00 597,50 300,00 594,00 310,00 

-GR 5')2-, 66 313.0 0 s-.2.Ge 315.-o o 592.-G 8 320-, 00 592-,·'• 0 32~.oo--592,40 336-, oo-
GR 592,40 335,00 5CJ2,60 3UO,OO 592,90 345,00 593,90 347,00 
GR 59£1,30 361,00 609,70 361,00 595,90 361,00 613,30 398,00 

-- GR--£1-3.80 44-6.-00 ,;1 <r,1-0 46-3-,-0 0 614.-?0 50 0 ,-00 14-. 2-0--523. 00 
GR 614,20 600,00 
******************•LISTI~G OF TOP AND BOTTOM SECTIONS OF ORIFICE******************* 

300,00 609,60 361,00 609,70 

300,00 598,90 300,00 609,60 300,00 597,50 310,00 594,00 313,00 592,60 
315,00 592,60 320,00 592,60 325,00 5CJ2,40 330,00 592,40 335,00 592,40 
340. -o o- 5%•-.-60---3 45-. -0-0- 5 CJ?. 50- 34 7. oo-·-593-,-90--3',0. o o-- 595 ,-4~61-. oo-- 5 98. 30 
361,00 609.70 361,00 5CJ5.90 

************** LTSTlNG OF COOR • Tr•ATES OF ORIFICE********************* 

300,00 609,60 361,00 609.70 361,00 609.70 361.00 598,30 350,00 595,40 

595,40 350,00 
613,30 400,00 
614-,-2 0-- 533--, O 0-

- --341-.0-(}--{)53.-90---3'!5.-0-0-59?.9&- 340,-0(l- !:> 0 2-. 60--335-. 0 0--592-. 41)-330. 0 0- 592-. 41.1--------------
325.00 ~92,40 320,00 592,60 315.00 592.60 313.00 592,60 310,00 594,00 
300.00 597,50 300.00 60CJ,60 300.00 609.60 

ORIFICE AREA 954,1 WETTED PERIMETER 147,3 29,l/R**l,333 2,4173 



I \'-:;-r ' .I· .J' 

~ 
hnson & Anderson, Inc. 

~ S:"'-.2.. vtUCIZ. 
HYDRA~C STRUCTURAL DATA • BS 

Sfl, -·· 

7j~,, 

/ 

"~ 

Consulting Engineers 

111)6 2300 D1x1e Highway Pontiac, Michigan 48056 
Code No.5555-70-0/- 32 

Job Na me: C. ~¾L I 

c..i. W c.9 \r ·re "' ~1::.s. B 
. ._._, ~--- ~ -y· -r.0 .,.,,__. c.,.,,.~,·-~ . • ~ -rK i.J. \/-r:- •......,i.1,.l..-=.,t .... ~,::'-r•:.. 

-, '-.~.- r·•~•• 

, .. ~-----L 'l(_--• .:.; ..... ,..,f"-, 7:.1.,.. .. 

Date: I-Z..-\~-75 Feature: Sc,..\-',, \i,.,,,.J, r1t;·,,·_')_ Bi'. 1 12 G.. ~ Water Course: -p \c ') 1< u 1\ / 

Remarks: l.\ PsTI'.;::~ ,.,_, "KP.1:.'-' >I::, - , I ..;9 .:..o"' ¼FC rr1;:i.,,,, Do1.o1v.;--c,-~r/l \\- :c. &€:A""S l"P.f.TZ/\LE'CL re i::b.~Su PP::rrr e,wx, 

v~~~"' ·." L. U',::J ; . .._.'.::l i 

? _a., --.:1, C 

•._). ~;>'t' I 

":>\ 

• I \ _, J \ 

""2 7_ ~l-:-.., 
\_ -l,, . 
-::,"' -l\.. 

. 

Width of Piers: Pi er Shape: No. of Piers: Area: 

water Elevation:S"'l,3.Sl.. Length: c:, 6 - Width of Deck: S.?..5 _,. Skew: 

FIELD SKETCH 

I '--

,i-;~ . ' ~' / , .... ' 
r, ~ • . , I 

/9 ~; .- -~-·_· '._:·: 
:;1-:•;_.-

,.,: t I 

. J>f'Oftle ,'v'._i.ew(, ~~-:,•I ... ~-
• ••• I - I • ·-

!~ : •• ! 1---=: ", 
-~ ••'A==! .... :-
:i:' 1·· 1 l --

) It ~ I ::. 
;i . ' , I·. I : - 1 

! ; 00 
0, 

, . I , ,-... .,_ • I _-
IS'' ·.~ 6' 

I -· ·1n- ui, !i' . ' ,. 
·-~ ·-1.,1 
.. V'\ -<~?1 
-f-,. ' • ' ,.,.-.J 

\ 
\ 

<::, I • ' I 
, I .. · ~ 

I ' ' ' . l 

I I I I; i ;"-( I "----...__ ' 
,, I \ I . iii ---......_, S' f • I . µ.._..J '\ I 

\\ i i ' - . ' ' - . ~ 

·' 

! I ~----::,. '-!: ""' , l -.. , ~ ~c r ~ ., '· I ~,-:.r 
- C "' ' ,.,_ ;~ •.• N \ ' . ~ ~ 

,-.

1

,· •• 1v, \\- I ~d 
/ . . " ' -· .,._ ,...,, - ,. . . . ~ ~ • . • ? " .,,,. .. .• • . r I"" ,, ,- I'- ..• 

' • • .. . ·' . . . . . I . . • • , . '. I·-.. ,.·. ., • • .. . - ,:-_, 'II. . . ·-.. . 

Pn an View 

.,{_ - ... 
~~ '" 

-' 'f" ·:;:;· ' ' ~ 
~ l 

~_,L I _-./-=--.-. __ :_•_ ~ I 
! - - - :=.f_ 

~ . ~ I~ ~ ~~\ ~ 
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e Al 
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• • 
JOB NAME: Cir/ OP i,/4 R '? e ,/ JOB NO. J 5555 j 70 I 1 J 3z 

WATERCOURSE: ..:t'e:o /(_v// CULVERT LOCATION: ..-1"ou~ l(O,..t!) - So,.,rl4 &11,/b 

CULVERT DESCRIPTION: BYWA" J DATE 1-31-77 I 
,,lo /Al✓.,/t1,,,l,4u .. (J /4.,.(..: b/0,9 EL. bl¥.;} 

~c,= / WEIR DESCRIPTION: 1?1v'e2) /(Q,4)\,,/,4y 
EL. 5;)c.j 

EL5_9?.5 , 1a.y· A = .,97~.8a D= So= -o-
WP= /50,.J' Ke = 6.5 L= 5c'.S" 

29.1 _ <J/l~b O,OZ. Sta. 31¥83 I I Sta. 3/r/30 R4/3- n = 

CALCULATIONS AND COMMENTS: 

-,,44,J~,/G 1S "A:•:.... ~ 
-CcFev-

,Ave: A.::: 3 
I 

[ 80,o. 0,,5 • + 1'> ,o.o" ' ] ! 
ll~ A <'. 0, 15 

1'50 ,7-1€,,/ z:::- O.Ob 

-rHci?e FOict; us t:: 
o.oeoe!l ,1, ::: 

,{"' 3 

('QFq "" 3. 0 <j 
-)(;(oK.-

X ,t'o,{':: /. -r-0.5 +-{ ?.9196)(0.DloeY) ( SZ. 5) 

X{o,f : I. 55 e 



---Xlt------ 0 o>-------....... 32,--~3 0 o-.-o of--36--0.- S 0-----10 t----.o-.il0----0-.0-0----'11~, 0 on------·----.,,--

--·- -------
BT 10.00 50.00 E,1(,.60 o.oo 63.()0 616.60 o.oo 163,00 616.50 0 • oo 

i't-,~-, ----~------·---- ---·--·-----

' BT 
aT 
BT 

:>63,oo--- i,;1s,oo--- · o.t10- 300.00- - 615.no • ·--· • o.oo---· 300.00 -- 615.30-- 610,90--- 360-,so 
~1s.30 f;l0.70 3f;0 0 50 615,oo o.oo 400.00 614,'30 o.oo 500.00 614,90 

o.oo 

GR 616,80 0,00 616 0 60 50.00 616,60 63.00 616.50 163.00 615,00 263,00 
GR 598,90 300,00 h10,90 300,00 599,40 300,00 599,30 305,00 596,90 30R,80 

- GR--594.30 30il-, 80"---593.frO 31-3-,00>--..,5920 !'.0t----,31-5·0·-00>--~592, 60c--320. 00--592. 50-----325, 0-0-
GR 592,80 330.00 ,92.80 335,00 593.00 340,00 593,20 345,00 593,30 349,00 
GR 594,20 351.60 ,96,ao 351.60 599,?0 355,40 599,20 36o.5o 610,10 360,50 

- GR--595,6o--3-60-.·50--·i;13.30--- 398.oo 6-l¼.-30 00.00 14·.10-- 463,oo-·-614,10-- 500,00-
GR 614,20 563,00 hl4.20 600,00 
******************•LISTING OF TOP AND B0TT0M SECTIONS OF ORIFICE******************* 

300,00 610,90 360,50 610,70 

300,00 598,90 300,00 610.90 300.00 599.40 305.00 599.30 
3oe.8o 5?4,3o 3J3.oo 593,oo 315.oo 5 9 2.60 3:>o.ao 592.Go 

- 330 ~ o o- 59:,·, 110--- 3 35 .o o- 59:>. -so-- 34 o. o o- 5°3-.-o o-3ti5. on-- 5CJ3. 2 o--
351. 60 594.20 3,1,60 Sq6,AO 355,40 5Q9.20 360,50 599.20 
3b0.50 595,60 

308.80 596.90 
325,00 592,5C 
34<:i,OO-·· ·593,3o------------
3G0,50 610,70 

********* *****-tT·ST-ING··OF- COOROHJ/l T ES··OF-OP IF ICE*******************••-----------------

- 300. oo -· 610.90--360. so-Gui. 10-· 360 .50--610 .-10- -·31:.0. 5-tl--599, 2-o-·355, 40- 599·. 2n-------------
351,60 596.so 351.60 594,20 349.oo 5°3,30 34~.oo 593.20 340.00 593,oo 
335.oo 59:>.80 330.00 sg~.eo 325.QO 592.50 3~r.oo 592.60 31s.oo 592.60 

·- 313 ;Oo-59.'l-;00-3il80 8{l-594,30-308.il0-5'l6,<J0-3-05-;·0Cr--599 ;·30-- 300; 00-- 599·,4o---------------
300, 00 610,90 300,00 6t0.90 



------------------- ----------- - ------------

------------------------------------------ - ---
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T-:S Y __,-r ✓ tU c. ,, 
\_'l\\. :--
~Johnson & Anderson, Inc. HYDRA~C STRUCTURAL DATA • 

Consulting Engineers 
P. 0. Box. 1166 2300 Du:1e Highway Pontiac, Michigan 48056 

Job Name: ' I 

. ~. 1:. . s . - ~ .. J e_"' '"' r~. - ' ' ' -... ,,... .... 
' ' ' : ~ j -, I ' • \1"'\ 

Date: I I Feature: ~oc"t\:,v ~J ~,,. I - l.,, -7 I_, 

Remarks: "'? \... ,,.\, ... : <; . '\),"' \ ; 
, .. __._::,' 1~,; 

' -'SP ~i'• 'P I . '2. <. : 
) ) . •' 

Width of Piers: - Pier Shape: No. of Piers: 

Water Elevation: 55.\.,D'l. 

'' 

!., 
) 

! ) 

I 

\ 

', 

' . 

? 
V' 
11 

' 

' 
f ' 

' \ ,s 

\ 

\ 

Length: 

... 

Width of Deck: 

FIELD SKETCH 

--. 
' ~---

'l> 
z. 

' 
c... 

Ill D 
s: ;:;. 

~ 

"" ~~ z_ "' . ;;! t . 

-U 
Code No S55S-7.?-~l-34 

• ( I I I I 

\~ater Course: ~'cD l<u,/ 

Area: 

Skew: -
Pl1n, ~iew. H 

~"CC) .. _ 

;._..J ·_:.:, :,__~_ h - ~ '. .. 
~:••· 

I "'"-
11/; 



~, • • • ·---- - -·· --- '" ·- . -------------

JOB NAME: C,ry Or J/4 ,,R&/ JOB NO. I 5555 70 I I I 3t 

J/,1 
WATERCOURSE: .{eb K.ud CULVERT LOCATION: r-oo,bcto:3€: 

CULVERT DESCRIPTION: BY~ ID A TE .F€e.c,1PT I 
A'o vh ,.Is w'~ ~ /'/4.I, t...e. :-(/c.9 EL. (:,I 3.0 

~,✓.artO / WEIR DESCRIPTION: 
EL. 5.,93.b 

EL -5-9.3.'-
1.9. ,,; , 

A= 1515.Jo' D= So= -o-
WP= e'c'3. b ' Ke= 0.5 L= 

5,. 
29.1 _ c:cT~e o.oe 

Sta. 33¥35 I Sta. 33</33 R413- n = 

CALCULATIONS AND COMMENTS: 

-/£1,1;/;,.;r!,'$, "11.'·- X - ('oFq-

[ . . J ( I ::::. 11ox-o.<:y5 +11oxo.Oe5 Aile, It.~ 3 
11. r?eo 

tHE-¥ ,lz .3 7 ----Ob 70./$ 

O .oeo6<'. 
1,_- ~- • 

/t ::t 
TH~ "?;EFOR..<!. t.J3ci 

- ,,( ,('c,,{'. - 7 ..A_: O.f,7 

/.-rO,S-r(f'.??¢t)(o.oEobe.) ('::)) 
(.. 

fl(OIC :- c'oFQ =- 3. 0.9 

X,(o..e~ /. '505 



-----_ _,..., ___ _.. -~,. _,__..~ -
Xl 34,00 31 372,00 47 1f,70 

~-0 
o.oo 0,00 1,000 • ~ • 

BT 11.00 o.oo 618,90 0,00 55,oo 618,60 o.oo 155,UO 617,20 o,oo 
-- --- ------ ------ -- -- - ---

·--------------- ---- ------ ------ ---
BT o.oo 372,00 

'
1
'' BT 

220.00 
!'.-13,50 

616,40 
612,90 

0,00 
474,70 
616~60 

273,00 
613,00 

o.ao 

615,90 
612,40 572,00 613,80 

613,10 
0,00 

612,50 
583,00 

424,00 
613,90 

-- '3T o-; OU --- ess-; DO -
________________ , ---

---- --------- -- - - -----------------------------------------

GR f18,90 0,00 618,60 55,00 617,20 155,00 616,40 220,00 616,00 255,00 
- -- GR---·6 r5-;9~• --~2~13-; o~--6T'r. 10---3 o·a-;c •---61. 3--;:ou~--~3.,.-s:-o'~--61-:o;u~o--... 351o~o o--sus-;-1""0--~31z.oo--

3R n12.so 372, o o 6]0.30 372.00 607,60 37A.OO 600.00 378.50 593.90 402.00 
GR 593,60 412,00 593,70 422,DO 593,70 424,00 593,90 432,00 593,90 442,00 

- - GR 59r.oo 4"-:o,-;oo---595-;3"0--4,r5-,-o~u--596·;ao--·449~-oo--59a--;·1~0-~4so-;-o~o--s,08,rno--47ir-;40--
GR 612,40 474,70 604,60 474,70 610,80 491,00 612,80 572,00 613,90 583,00 
GR 616,80 655,00 

- ---"**** .... * ... *"**"'""'*** *L:·IST ING- OF"- TOP-ANo-BOTTOM-sECTIO~•s-orOf{IF"·I [~*-****"**********"** 

--.312-;oo-1,i-2-;~4"24,o•-6r2-;90-1oir.-10--sl2-;4rr-------------------------------

372,00 bD6,70 372,00 612,50 312,00 6l0,3o 31~.oo 607,60 378,50 60o,oo 
'IO 2 ;·o o-- - !:rCJS;-9 o- 4;_ "2; 0 0-- 5 9 3 ;-6 O-'l 2270 0--~'" 3-;7 o- 4 2 4-;-0 0- "59 3--;7 0--4 3 2·; 01) -- 5 9 3--; 9 n--------------
442,00 59~.90 4 1f3,00 594,00 445,00 5°5,30 449,00 596,60 450,00 598,70 
474,40 608,10 474,70 612,40 474,70 604,60 

..-*..-*:+:***:t'"'.1- *:i:+:-:r I TS TING- CF"-COORD!EAT[S· OF QP IF!CE****************•*:tt*~--------------------

· -----::112-;o o--b-i2~ 50-424. ou- 612. 90· - i.74 ,-7e,- e,, 2 ,-40- -1114. 7c,-61.2-. 4 •- 471.t, 4o- e,oe-;-1-rt--- ----------
450, oo 598,70 449,00 59b,80 445,PO 5°5.30 443,00 594,00 442,00 593,90 
432,00 593,90 424,00 593,70 422,00 5e3,70 412,00 593,60 402,00 593,90 

- ---37 a: su-e, o·o·;o·o-3o/ a-; ocr- 6 Ii T, e; o- 372; -••- 6 l o ;3 cj--37 2 .- o er- 612:-s u· 312-;o 0--6T2-;-so--------------

ORIFICE AREA 1515,7 WETTED p[f{l~ETER 223,6 29,1/R**l.333 2,2742 



<t._ 

-:-- 11\\J .. 
· . · ~~Johnson & Jlnderson, Inc. 

Consulting Engineers 

\.:.--' - ,,;. V •:.V (,,,,," I -

HYDRA.C STRUCTURAL DATA -· ---- --- - -- - ~ -.-----·--- --------- --- - ·-- ----------- -
P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 Code No.5555-70-;/.37 

Job Name: ·, i ,.\-;:,~~,,,..__ ~ C..:,• ""' ' -._,_ 
:;;:- . "J:. ':::, 

',;::r.(!~.....,.._1 b.-,· 
By· I ·,.~.._,,. ..... , 

...... ~v, lo~ 
C ....... A\'•-e...'-( R. tv\'cr"....Q:.~ 

~. 't(-A._"'¥',fL C- ' -~ 
j,11 

Date: /-S-- ':,' Feature: ¥--'/A~1 t'.,\ _ ~11::,c.r Wate:r Course: R 't:. t:, U'N 

~,' 
Remarlks: Roll" p" 

Width of Piers: 3 -

Water Elevation: S°JS. 

r 
C' ,._ 
z. 

~ 
7'> 

"' :,. 

~ 

~ 
" h 

N 

~ :c: ' 
-"' -- -, " <> r. 
,..\H X .,. . 
~ CJ ~ 
"" -, J ... "' 

~ -
~ 

~ i~Jm 
~P~rrn 
H~ ~ 
~~ 
~ 

• 0 .,., ~ :I: 

1 ~ 
s. 

Pi ,~r Shape: 3,, S"<•;,i;R.E 

Length: / / t) / 

Io 11: 
·F 

No. of Piers: 

Width of Deck: 32..B,, 

Area: -
Skew: -

FIELD SKETCH 

\ 
0 

!>.) n I 

~~; 
:r:~ ;rt-' 
n. .,, -.. . . 
:); :. (',I" 

~ 

'.~ 
,I 

z. 
0 

~ 
,:: 

Plla_~}~e~ ,.~ ·:·•_;·.:· 
: ,:Z.1 

'[- .. 0- . 
;,I · ... , ... ' l~ 
.. , • - ~ • I t--.. ·Ni: • -- . •-1 

H 
-.7.'; -:--):".,-:,-; ·-:,.1 •,': 

i, ~ ' ._, I J." , r ·,. I I , • · · . !· 
:i I .! ,: ~ ~ I 

_,...._______.,-. 1 - t- I - - •- J .!Jl------....---
1 I . - I 

...i-,.,-~--:-. ,-"~! C 
I'. t . ;; · . .-~ . 

· 1 · I, f · r. · 1 r · f:: I ow , I • t · · 01 , • 

M' j <, 11 'j -D J -· • " :,.i • ' 

~· , , ~ r -- ""~ • l ..., I l .. ,. ·" 
~ 't:. ._ - .., .. ,, I 

<' -Z:- 0 l -- :·- ,. <;",-~' 
~ . I ~ ~- I ' 

::; 11 • ·:i : ,' ! 

D : ' - . j' ' 
I I · 

-~- '::1-::. - f 1- ,11 J
V " • --;-]1, . .r----- -

I , ,. I 
1 Ci\>1 I I ' . ~ .. 

r_ffi'. ,- !!>,.:;.. _ : ... : i~ :tl.-i 0+0 o - ----r-t-1P 
b I _-·· ~:-,..: : · +~~~ _. 1~ 

. I , ,. ~. 



, .. • • • 
JOB NAME: C11Tf OF WAie.Ru/ JOB NO.l 5555 l 70 I J I .3 7 

,'I, 
WATERCOURSE: Kcb Jtu..v' CULVERT LOCATION: ~ i1.v' :?o.4 ,~ 
CULVERT DESCRIPTION: BY bl!// I DATE e-1-77 l ,. 

~ J,/4 ,,/a WAL LS ~ .c.e =-t;.,s. .3 EL. 6/7.Y 

~""'""' 
. 

WEIR DESCRIPTION: IJllll~b Ko Al-, iJ.i .v 
EL. 5..95.I 1/0 FOoT 'B~e,4"t,rJJ 

EL595. I 
/~//. So' r?o. e, A= D= So= -o-

WP= ..Jcl.O' Ke = o.s L= 110· 
29.1 _ .3.726 o.oi 371?/ I lsra. 37088 R4/3- n = Sia. 

CALCULATIONS AND COMMENTS: 
. -(7oFQ-/,4 W/#, I ,, " - (4,y,, ✓,(/,5 A - 1t 

[ ; To xo 01::, .. .,. 13oxo.oes -z J ' Are. 1,.:: I ,t:::.-. 
3DD ,t I .:: 0./,5 

1t1c// -;:: =- IIO ,,. 0.01 

II. :I: O. OI.PJ6 
' 1IIE1'2€Foice f.J!]c! 

-Yl(o,e- )s.:/ 

/1(0R.: I. +-0. 5 +-( 3. 7.J3b){ 6.o;J96) ~{;10) CoFQ: 3.0 ✓ 
XK.of..., l,{:,bt/ 



~-----------~--... 

Xl .. 12 • 00 36 200.00 307.10 o.oo o.oo 1.000 

BT ____ ~_()_. o o~-- !:i_o ._QQ. __ 618. 30__ ___ _ o. o o ____ _!Q ~--~o-"-0 __ -=6-=1.c.1.:.._90 ________ o_. o o 200.00 618.00 -....:•,_,,. oo 

------- -------- ... ~ - ·-------- - -- ---·- -- - -·--- --,i-·· 

8T :.>oo.oo F,18.70 1',15.30 233,00 618.70 615.30 277,10 61e.10 615.30 307 • 10 
BT 618,_70_ , __ 1',15.30 ___ 307,10 618.00 o.oo ___ ,-- 379,p_o ___ 618,'+0 0 • o,o _ __ 450.00._._ _6_U1 0 60 
BT o.oo 

'f:'" I' 
[, '' 

GR 6.11_._5.Q o,oo E,_1_ E,_._9 0 44_. 0 0 6JJ,_._8 0 50.00 6.16 __ • '+ 0 79.00 616_. 60 1on.o_Q. 
GR 617.50 179.00 608.80 ;,oo.oo 615,30 200.00 611.50 200.00 611,30 204,00 
GR 599.00 :>30,00 i;15.30 230.00 615.30 233.00 5C:J7 • 50 233,00 595.50 240.00 
GR 5';15 • 50 :?45.00 'i~5.40 250.00 595,10 255.00 595.40 260,00 595.10 265,00 
GR 595.60 :>70.00 596.20 27'+,10 615.30 27'+.10 615.30 277,10 595,80 277,10 
GR 610.70 302.00 ,:,11.20 307.10 615.30. 307.10 608.70 307.10 617,80 329.00 
GR 618.40 379.00 618,60 450_.00 618.70 '+79.00 619.30 532.00 619_.80 579,00 ___ 

GR 620.00 600.00 
**~***************•LISTING OF TOP AND BOTTnM SECTIOMS OF ORIFlCE******************* 

200,00 615.30 233.00 61~.30 277.10 615.30 307.10 615.30 

- -----------------------------------------------------------200.oo 608 0 80 200,00 61~ 0 30 200.00 6tl,50 2ou.oo 611,30 230.00 599,oo 
230.00 615,30 233.00 6t'i.30 233.00 597.50 240.00 595,50 245.00 595.50 

__ 250, 00_ 595, 40 ___ 2_5~_. 0 0 5_95~10_260 ._0_0_~~5 ,__1:,0_2_,:,_5 • Q_Q_J;i_95. l_0_270, 0 0 __ 59_5_. 60 __ ---·--- --------
274.10 596.20 274,10 6l'i.30 277.10 615,30 277.10 595 0 80 302 0 00 610.70 
307.10 611,20 307,10 615.30 307.10 608,70 

_ *!************ LIST ING OF rOORDI~_A_!._E_S_QE__OR IF!CE•**************** --'-*-*-*-*------------------

_____ 200. 00_ 615 ,3_Q__23_3. 0Q_6L'i. 3Q__277, 1_0_615 ,_g_Q_~0-7. 10 61_5,_3,~_Q_7 ,_lO ___ f,15 ._3,0~------------
. 615,30 274,10 615.30 307,10 

274,10 
___ 2_2-0 ,_o o 

230,00 
200,00 

611,20 
591',20 
595,40 
615,30 
b15,30 

302,00 
270,00 
245,00 
230,00 

61n.10 
59"',60 
59'i,50 
599.00 

:?77,10 595,f\O 
265,oo 5q5,10 
2 '+ o ._o __ ,,o_-=5-"' 5, 5 o 
204,00 611,30 

277,10 
260,00 
233,00 
200.00 

595,'+0 255,00 595,10 
5 9 7, "'5-"'o _ _,,2-=3-=3 ,_Q_Q_____§ 1_5 ,_?:..,o'-----------------
611, 5 o 200,00 615.30 



....,l<t' 
,1;;,' 

---~- ~-------......__.., 1H-II 

ORIF~C'A-_R-_E_A __ --1-~-l~l-~-5-_~W.t.:-r~T...E ___ u ___ P~E~R-L~M-E.I-=-E~R---.-_.-_-...3-o~.2~-~-~~-2-~~--.4-I-R_*_~~--.--3-3~3---.--.. ~3-a~,~7~~~3-6c-:_-------~~-----,-r--
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1) COUNTY: 

2) STUDY NAME: 

3) WATERCOURSE: 

4) DOCUMENT TYPE: 

OO>IV3<i800 

1111 ~1111 1111111111111 11 · 



77777? ?77??7 PAGE 2 

BT 603 300 0 000 988 100 599 600 0 000 1000 000 600. 200 0 000 1080 000 600 700 
BT 0.000 1088 .000 604 100 0 000 1100 000 605 300 0 000 0 000 0 000 0 000 
GR 602.900 0.000 601. 800 100.000 602.800 200 000 603 100 300 000 601 600 350 000 
GR 601. 600 380.000 600 300 400.000 598 000 500 000 597,600 565 000 597 300 600 000 
GR 596.400 700 000 596 100 740 000 593 200 797.000 593 100 797 100 593 000 BOO 000 
GR 592 .200 800.000 591 000 806 000 590.300 810 000 585 300 816 000 582 700 820 000 
GR 577.800 830 000 578 400 840.000 580. 100 850 000 577,300 860 000 576 900 870 000 
GR 577,100 875,000 577 500 877 200 595 900 877 200 592 400 897 000 591 700 900 800 
GR 581,600 900. 800 582.300 913 000 583. 100 925 000 584 600 936 000 589 700 943 000 
GR 590.900 953 000 591 300 973 000 591 500 985 800 591. 700 985 800 592. 100 988 000 
GR 592. 100 988 100 594 300 1000 000 595 000 1045 000 600 700 1080 000 604 100 1088 000 
GR 605 300 1100.000 605 400 1200 000 605 700 1300 000 605 600 1400 000 603 300 1500 000 
GR 603 100 1600 000 605.400 1700 000 603 700 1800 000 0 000 0 000 0 000 0 000 

NC o. 150 0 150 0 030 0.000 0 000 0 000 0 000 0.000 0 000 0 000 
ET 0.000 6.100 8 100 8 100 8 100 600 000 1100 000 350 000 1100 000 0 000 
X 1 594 000 34 000 800 000 944.000 420 000 3B5 000 400 000 0 930 -2 930 0 000 
GR 602 900 0 000 601 800 100 000 602 800 200 000 603. 100 300 000 600 300 400 000 
GR 598.000 500 000 597 600 565,000 590 300 587 000 590 100 694 000 595 300 708.000 
GR 596. 100 740.000 593 000 800 000 586 400 820 000 584.400 830.000 583.900 840 000 
GR 583,700 860.000 583 100 880 000 583.400 900.000 583 700 910.000 586 500 921 000 
GR 588 800 926 000 589 300 938 000 592 500 944 000 594 300 1000 000 595 000 1045.000 
GR 604 100 1088 000 605 300 1100 000 605 400 1200 000 605 700 1300 000 605.600 1400 000 
GR 603.300 1500 000 603 100 1600 000 605 400 1700 000 603 700 1800 000 0.000 0 000 

QT 4 000 10060 000 14650 000 16040 000 21540 000 0 000 0 000 0.000 0 000 0 000 
NC 0 400 0 400 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0.000 
X 1 1039 000 34.000 800 000 944 000 465 000 430 000 445 000 0 930 0.000 0 000 
X3 0.000 0 000 0 000 760 000 0.000 1000 000 0.000 0 000 0 000 0 000 
GR 602 900 0 000 601 800 100 000 602.800 200 000 603. 100 300 000 600 300 400 000 
GR 598,000 500.000 597 600 565 000 590 300 587 000 590 100 694 000 595 300 708 000 
GR 596. 100 740.000 593.000 800 000 586,400 820 000 584 400 830 000 583.900 840 000 
GR 583.700 860 000 583 100 880.000 583.400 900 000 583 700 910 000 586 500 921 000 
GR 588 800 926,000 589 300 938 000 592.500 944. 000 594 300 1000 000 595 000 1045 000 
GR 604. 100 1088 000 605.300 1100 000 605.400 1200 000 605 700 1300.000 605 600 1400 000 
GR 603.300 1500.000 603. 100 1600.000 605 400 1700 000 603,700 1800.000 0 000 0 000 

16 MILE RD DS 
X1 1100.000 66.000 781 .500 969 000 61 000 61,000 61 000 0 930 0 000 0 000 
X3 10.000 0.000 0 000 450 000 0 000 1100 000 0 000 602. 400 602 400 0 000 
GR 602 900 0.000 602 100 69 000 601 800 100 000 602 500 169 000 602 800 200 000 
GR 603.000 269 000 603 100 300 000 601.200 369 000 600 300 400 000 598 700 469 000 
GR 598.000 500 000 597 600 565.000 597.600 569 000 596 700 669 000 596 100 740 000 
GR 594 600 769.000 593 BOO 780 000 601 700 781 500 598 600 782 500 597 900 788 000 
GR 592 900 800 000 591 200 805 000 586 400 808 000 586 400 819 000 585 800 823 900 
GR 601. 600 823.900 601 600 825.200 601. 600 826 500 584 BOO 826.500 584 700 829 000 
GR 584 700 839,000 584 200 849,000 584,400 859.000 584 600 869 .000 584.800 873 900 
GR 601. 400 873 900 601. 400 875,200 601. 400 876 500 582 BOO 876.500 582 600 879.000 
GR 581. 700 889.000 582. 100 899 000 583.500 909 000 584 600 919 000 585 400 923.900 
GR 601. 100 923,900 601 100 925,200 601 100 926.500 586 900 926 500 586 600 930.000 
GR 588,800 941 000 596 100 960.000 597 600 968 000 601 000 969.000 593.300 970.000 
GR 594,300 1000 000 595 000 1045 .000 600. 100 1069,000 604.000 1089 .000 605.300 1100 000 
GR 605.400 1200 000 605 700 1300 000 605.600 1400 000 603.300 1500.000 603 100 1600 000 
GR 605 100 1100.'ooo 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

•· ~ • • 



?.,, 
???77? 

I •• 

····~············••***********~•·············~···· HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 

····················~···••*••····················· 
C 
T1 REVISED PROFILES FOR RED RUN DRAIN BY MDNR 
T2 DISCHARGES COMPUTED BY MDNR USING SAM MODEL 
T3 RED RUN DRAIN 10 VEAR 

J1 !CHECK INQ NHIV !DIR STRT 

0. 2. 0. 0 0.000000 

J2 NPROF !PLOT PRFVS XSECV XSECH 

0 000 0 000 -1 000 0 000 0 000 

• 
I 

DMt Os 

METRIC HVINS Q 11/SEL FQ 

0.00 0 0 0 597 800 0.000 

FN ALLDC !Bill CHNIM !TRACE 

0.000 0 000 0 000 0 000 0 000 

J5 LPRNT NUMSEC ********REQUESTED SECTION NUMBERS•••••••+ 

0 000 0 000 0 000 0 000 0 000 0.000 0 000 0 000 0 000 0 000 

QT 4 000 10780 000 15910.000 17390.000 23340 000 0 000 0 000 0 000 0 000 
NC 0 040 0 040 0.030 0.300 0 500 0 000 0 000 0 000 0 000 
X1 165.000 53,000 800 000 985.800 0 000 0 000 0 000 0 920 0 000 
X3 0 000 0 000 0.000 300.000 0 000 1100 000 0 000 0 000 0 000 
GR 602 900 0 000 601 800 100.000 602 800 200 000 603 100 300 000 601 600 
GR 601 600 380 000 600 300 400.000 598 000 500 000 597 600 565 000 597 300 
GR 596 400 700 000 596. 100 740.000 593 200 797 000 593 100 797. 100 593 000 
GR 592 200 800 000 591 .000 806.000 590 300 810 000 585 300 816 000 582 700 
GR 577.800 830 000 578.400 840.000 580 100 850 000 577 300 860 000 576 900 
GR 577 100 875 000 577 500 877 200 595 900 877,200 592 400 897 000 591 700 
GR 581. GOO 900 800 582.300 913 000 583 100 925 000 584 600 936.000 589 700 
GR 590 900 953 000 591 300 973 000 591 500 985 eoo 591 700 985 800 592 100 
GR 592 100 988 100 594.300 1000.000 595 000 1045 000 600 700 1080 000 604 100 
GR 605 300 1100 000 605.400 1200.000 605 700 1300 000 605 600 1400 000 603 300 
GR 603. 100 1600 000 605 400 1700 000 603 700 1800 000 0 000 O 000 0 000 

SB 0.000 1 540 2 800 0.000 170.000 0 000 1389 000 0.000 576 900 
UTICA ROAD US FACE USGS STAGE GAGE 1981 HWM IS 601.7 

X1 194 000 53 000 800.000 985.800 29.000 29 000 29 000 0.920 0 000 
X2 0.000 0 000 1.000 596.300 599 600 0.000 0.000 0.000 0 920 
X3 0 000 0 000 0.000 300.000 0.000 1100.000 0 000 0 000 0 000 
BT 32 000 300 000 603. 100 0.000 350 000 601 200 0 000 380 000 601 200 
BT 400 000 601. 400 O 000 500 000 601.000 0.000 600.000 600. 700 0 000 
BT 600 100 0.000 797 000 599. 700 0 000 797. 100 603 300 0 000 800 000 
BT 593 000 800.000 603 300 595.900 820.000 603.300 595 900 830.000 603 400 
BT 850 000 603.400 595.900 870.000 603 200 595 900 875 000 603. 100 595 900 
BT 603 100 595.900 897 000 603 300 592 .400 900 BOO 603 300 591 700 913 000 
BT 596 300 925.000 608 000 596 300 936 000 609.800 596 300 943 000 610 300 
BT 953. 000 609.400 596 300 973 000 605.000 596 300 985 800 603 300 591 700 

PAGE 1. 
/ b/il> I I l5Z> I Si10 

0 000 
0 000 
0 000 
0.000 

350.000 
600 000 
800 000 
820 000 
870 000 
900 BOO 
948 000 
988 000 

1088 000 
1500 000 

0 000 

576 900 

0 000 
0 000 
0 000 
0 000 

700 000 
603 300 
595.900 
877.200 
605.000 
596 300 
988 000 



?????? ?????? PAGE 4 

SB 0.000 1 561 3 040 0.000 173 900 0 000 2121. 100 0.000 582. 100 582 100 
16 MILE RD us 

X1 1223.000 63.000 782.000 967.000 43 000 43 000 43 000 0.940 0 000 0.000 
X2 0.000 0.000 1 000 601 000 603 400 0.000 0 000 0 000 0 940 0.000 
X3 10.000 0.000 0.000 450.000 0.000 1100.000 0 000 603 400 603 400 0.000 
3T 17.000 0 000 603 300 0.000 482.000 603 400 0.000 582 000 603 600 0 000 
3T 682.000 603 500 0 000 780 000 603.500 0 000 780.000 607 700 0 000 782 000 
3T 607.700 601.000 824 700 607 600 600 900 847.700 607 600 600 900 924 500 607 600 
3T 600 900 967. 000 607 600 600 900 970 000 607 600 0 000 970 000 603 400 0 000 
BT 982 000 603 500 0 000 1082 000 603 300 0 000 1088 000 604 100 0 000 1100 000 
BT 605.300 0 000 0.000 0.000 0 000 0 000 0 000 0 000 0 000 0 000 
GR 602.900 0.000 602.000 82 000 601 800 100 000 602 600 182.000 602 800 200 000 
GR 603 .000 282.000 603. 100 300 000 600,800 382 000 600.300 400 000 599 100 450 000 
GR 598.400 482. 000 598 000 500 000 597.600 565 000 597.400 582 .000 596 600 682 000 
GR 596. 100 740 000 594 000 7BO 000 601.000 782 000 597. 100 783 000 596 400 789 000 
GR 591. 700 809 000 590. 900 819 000 588 400 823 400 600 900 823 400 600 900 824.700 
GR 600.900 826 000 587 500 826 000 587 200 832 000 584 300 842 000 584 100 852 000 
GR 583,800 862 000 583 600 a13 400 600 900 873 400 600.900 874 700 600 900 876 000 
GR 583 900 876 000 582.900 882 000 582 700 892 000 582 700 902 000 582 100 912 000 
GR 583 400 923 200 600 900 923,200 600 900 924 500 600 900 925.800 587 300 925 800 
GR 588 900 931.000 591.300 939 000 596 700 961 000 598 100 966 000 600 900 967. 000 
GR 593 300 970 000 593 700 982.000 594 300 1000 000 595 000 1045 000 602 800 1082 000 
GR 604 100 1088 000 605 300 1100 000 605 400 1200 000 605 700 1300 000 605 600 1400.000 
GR 603. 300 1500 000 603 100 1600.000 605 100 1700 000 0 000 0 000 0 000 0 000 

SC 0.040 0 040 0 025 0 300 0 500 0 000 0 000 0.000 0 000 0 000 
K1 1323.000 31 000 BOO 000 944 000 100 000 100 000 100 000 0 940 -o 950 0 000 
X3 0 000 0 000 0 000 350.000 0 000 1000 000 0 000 0 000 0 000 0 000 
GR 602 900 0 000 601 800 100 000 602 800 200 000 603 100 300 000 600 300 400.000 
GR 598 000 500.000 597 600 565.000 596 100 740 000 593 000 800 000 586 400 820 000 
GR 584.400 830.000 583.900 840 000 583 700 860 000 583 100 880 000 583 400 900 000 
GR 583. 700 910.000 586.500 921 000 588 800 926.000 589,300 938 000 592.500 944.000 
GR 594.300 1000 000 595 000 1045 000 604 100 1088 000 605 300 1100.000 605 400 1200.000 
GR 605,700 1300 000 605 600 1400.000 603 300 1500 000 603 100 1600 000 605 400 1700 000 
GR 603 700 1800 000 0 000 0 000 0 000 0 000 0.000 0 000 0 000 0 000 

NC 0. 110 0 060 0 025 0 100 0 300 0 000 0 000 0 000 0 000 0 000 
X1 2223.000 23 000 300.000 446 000 870 000 940 000 900 000 0 000 -0 440 0 000 
X3 0 000 0 000 0 000 0.000 0 000 600 000 0 000 0 000 0 000 0 000 
GR 615 500 0.000 615 300 100.000 613 000 200 000 611 500 222 .000 601 200 252 000 
GR 598 900 300.000 586 000 323 .000 585 200 330 000 584 600 340.000 584 800 360 000 
GR 584. 200 380.000 583 000 400 000 583 600 420 000 583 900 430 000 586 600 437.000 
GR 593. 700 446 000 594.600 463 000 607 000 503 000 607.700 600.000 608.200 700 000 
GR 608. 200 800 000 607 500 900 000 606 400 1000 000 0 000 0.000 0 000 0 000 

NC 0.040 0 040 0 025 0. 100 0 300 0 000 0.000 0 000 0 000 0 000 
X1 3180.000 0.000 0 000 0.000 925 000 995 000 957.000 0.000 0 440 0.000 
X3 0 000 0 000 0.000 0 000 0 000 600 000 0.000 0 000 0 000 0 000 
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SB 0.000 1,555 3 020 0 000 174 400 0 000 2318 400 0 000 581 700 581 700 
X1 1143 000 67 000 781 500 969 000 43.000 43 000 43 000 0 930 0 000 0 000 
X2 0 000 0 000 1 000 601 700 603 100 0 000 0 000 0 000 0 930 0 000 
X3 10 000 0 000 0 000 450 000 0.000 970 000 603 100 603 100 0 000 0 000 
BT 17 000 450 000 604 600 0.000 469 000 604 600 0 000 569 000 604 700 0 000 
BT 669.000 604,600 0 000 769 000 604 300 0.000 780 000 604 300 0 000 780 000 
BT 608 100 0 000 781 500 608 100 601. 700 825.200 608 000 601 600 875 200 607 800 
BT 601 400 925 200 607 500 601 100 969 000 607 400 601 000 970 000 607 400 0 000 
BT 970.000 604 300 0 000 1069 000 603 100 'J 000 1089.000 604 100 0 000 1100 000 
BT 605 300 0.000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
GR 602 900 0.000 602 100 69.000 601 BOO 100 000 602 500 169 000 602 BOO 200 000 
GR 603.000 269 000 603. 100 300 000 601 200 369 000 600 300 400 000 599 100 450 000 
GR 598 700 469 000 598.000 500.000 597 600 565 000 597 600 569 000 596 700 669 000 
GR 596 100 740 '.JOO 594.600 769 000 593.800 780 000 601 700 781 500 598 600 782 soo 
GR 597. 900 783 000 592.900 800 000 591 200 805 000 586 400 808 000 586 400 819 000 
GR 585 800 823 900 601.600 823 900 601 600 825 200 601 600 826.500 584 BOO 826 500 
GR 584 700 829 000 584.700 839 000 584 200 849 000 584 400 859 000 584 600 869 000 
GR 584.800 873.900 601 400 873 900 601 400 875. 200 601 400 876 500 582 800 876 500 
GR 582 600 879.000 58 t 700 889 000 582 100 899 000 583 500 909 000 584 600 919 000 
GR 585.400 923.900 601 100 923 900 601 1UO 925 200 601 100 926 500 586 900 926 500 
GR 586 600 930 000 588 BOO 941 000 596 100 960 000 597 600 968 000 601 000 969 000 
GR 593.300 970.000 594 300 1000 000 595 000 1045 000 600 100 1069 000 604 000 1089 000 
GR 605 300 1100 000 605 400 1200.000 605 700 1300 000 605 600 1400 000 603 300 1500 000 
GR 603 100 1600.000 605 100 1700 000 0 000 0 000 0 000 0 000 0 000 0 000 

X1 1150 000 :31 000 800 000 944.000 7 000 7 000 7 000 0 930 -1 320 0 000 
X3 0 000 0 000 0.000 780.000 0 000 980 000 0 000 603. 400 603 400 0 000 
GR 602 900 0 000 601.800 100 000 602 800 200.000 603 100 300 000 600 300 400 000 
GR 598,000 500 000 597 600 565 000 596 100 740 000 593 000 BOO 000 586 400 820 000 
GR 584 400 830 000 583 900 840 000 503 700 860 000 583 100 880 000 583 400 900 000 
GR 583 700 910.000 586 500 921 000 588 BOO 926 000 589 300 938 000 592 500 944 000 
GR 594,300 1000.000 595 000 1045 000 604 100 1088.000 605.300 1100 000 605 400 1200 000 
GR 605 700 1300.000 605 600 1400.000 603.300 1500 000 603 100 1600 000 605 400 1700 000 
GR 603 700 1800 000 0 000 0.000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 150 0 150 0 025 0.000 0 000 0 000 0 000 0 000 0 000 0 000 
X1 1180.000 62.000 782 000 967.000 30 000 30 000 30 000 0 940 0 000 0 000 
X3 10 000 0 000 0 000 450 000 0 000 1100 000 0 000 603 400 603 400 0 000 
GR 602.900 0.000 602.000 82.000 601. 800 100 000 602 600 182 000 602 800 200 000 
GR 603 000 282 000 603 100 300 000 600 BOO 382 000 600 300 400 000 598 400 482 000 
GR 598.000 500.000 597 .600 565 000 597,400 582 000 596 600 682 000 596 100 740 000 
GR 594,000 780.000 601 000 782 .ooo 597 100 783 000 596 400 789.000 591 700 809 000 
GR 590,900 819 000 588 400 823.400 600 900 823.400 600 900 824 700 600 900 826 000 
GR 587 500 826 000 587 200 832 .000 584 300 842 000 584 100 852 000 583 BOO 862 000 
GR 583.600 873 400 600.900 873.400 600.900 874.700 600.900 876 000 583 900 876 000 
GR 582.900 882. 000 582 700 892 000 582.700 902.000 582 100 912 000 583 400 923 200 
GR 600 900 923 200 600 900 924.500 600.900 925.800 587.300 925 BOO 588. 900 930 000 
GR 591 300 939 000 596.700 961 000 598 100 966 000 600 900 967 000 593 300 970.000 
GR 593. 700 982 000 594 300 1000.000 595 000 1045 000 602 800 1082 .000 604 100 1088 000 
GR 605 300 1100.000 605 400 1200.000 605 700 1300.000 605 600 1400 000 603 300 1500 000 
GR 603 100 1600.000 605 100 1700.000 0 000 0 000 0.000 0 000 0 000 0.000 



,., .. ,,,n,.,•, 

?????? ?????? PAGE 6 

BT 871.300 607.300 600.200 915.000 607.300 600 200 919 800 607 300 600 200 964 800 
BT 607 300 600.200 971 400 607.300 600 400 1010 000 607 300 600 500 1010 000 603 700 
BT 0 000 1025 000 603 900 0 000 1036 000 604.000 0 000 1048.000 604 600 0 000 
BT 1148 000 606 700 0 000 1248 000 608 000 0 000 1348 000 608 BOO 0 000 1440.000 
BT 609 300 0 000 0 000 0.000 0 000 0 000 0 000 0 000 0 000 0 000 
GR 604 600 0 000 604 700 25 000 604 700 48 000 604 100 125 000 603 900 148 000 
GR 603 900 225.000 603 900 248 000 603 900 325 000 603 900 348 000 602 400 425 000 
GR 601 900 448 000 600 200 473.000 599 600 525 000 598 900 548.000 597 100 625 000 
GR 596.600 648 000 595. 300 725 000 594 900 748 000 595 BOO 825 000 600 400 825 000 
GR 598, 100 825.000 598 too 830 700 587 700 856 000 5B5 400 B57 500 5B4 400 864 300 
GR 600.400 864.300 600 200 871 300 586 200 87 t 300 585 900 875 000 584 900 885 000 
GR 585 000 895 000 585 200 905.000 584 900 915 000 600 200 915 000 600 200 919 BOO 
GR 585 100 919.800 585 700 925 000 585 500 935,000 585 700 945 000 585 900 955 000 
GR 586 300 964.800 600 200 964 800 600 400 971 400 588 100 97 1 400 588 100 978 600 
GR 597.800 1003.200 597 900 1010 000 602 500 1010 000 603 300 1025 000 604 000 1036 000 
GR 604 600 1048 000 606. 200 1125.000 606 700 1148 000 607 700 1225.000 608 000 1248 000 
GR 608 600 1325.000 608.800 1348 000 609 200 1425 000 609 300 1440 000 0 000 0 000 

NC 0.035 0.030 0 025 0.000 0 000 0.000 0 000 0 000 0 000 0.000 
QT 4.000 10440.000 15320 000 16560 000 21140.000 0.000 0.000 0 000 0 000 0 000 
X 1 8494 000 28 000 900 000 1059.000 100.000 100 000 100 000 0 870 0 400 0 000 
X3 0 000 0.000 0 000 160 000 0 000 0 000 0 000 0 000 0 000 0 000 
GR 604 300 0.000 604 400 100 000 603.600 200 000 603 600 300.000 603 600 400 000 
GR 601.600 500 000 598 600 600 000 596.300 700 000 594 600 BOO 000 595 700 900 000 
GR 586 800 919 000 585 100 925 000 584.700 935 000 584 600 945 000 584 600 955 000 
GR 584 100 965 000 584 500 975 000 584 600 985 000 584 100 995 000 584 500 1005 000 
GR 584 500 1015.000 585 BOO 1025 000 602 000 1059 000 604 300 1100 000 606 400 1200 000 
GR 607 700 1300 000 608 500 1400 000 609 000 1500 000 0 000 0 000 0.000 0 000 

X 1 9594.000 28 000 860 000 1030 000 630 000 1520 000 1100 000 0 000 0 300 0 000 
X3 0.000 0.000 0 000 260 000 0 000 0 000 0 000 0.000 0 000 0 000 
GR 604.500 0.000 603 900 60.000 603 700 160 000 603 300 260.000 601. 300 360 000 
GR 599 200 460 000 598 000 560.000 598 800 660 000 598.900 760.000 597.800 860 000 
GR 594 000 871.000 590 300 878.000 588.900 889 000 586 900 893 .000 586 400 900 000 
GR 585.800 910.000 585 400 920.000 585. 500 930 000 585.400 940.000 585 .400 950.000 
GR 585 800 960.000 586 000 970.000 585 500 980 000 587.600 990.000 602 200 1030 000 
GR 603 400 1060.000 606 600 1160 000 608.200 1260 000 0.000 0 000 0 000 0 000 

X 1 9653.000 0.000 0 000 0 000 59 000 59 000 59 000 0 000 -0 300 0 000 
X3 0.000 0 000 0 000 260 000 0 000 1210 000 0.000 0 000 0 000 0 000 

NC 0.025 0.025 0 020 0 000 0 000 0.000 0 000 0 000 0 000 0 000 
X1 9654 000 42 .000 802.000 959 500 1 000 1 000 1 000 0 000 0 000 0 000 
X3 0 000 0.000 0 000 200 000 0 000 0 000 0 000 0 000 0 000 0 000 
BT 21.000 0 000 604 200 0 000 33 000 604 100 0 000 100.000 604 000 0 000 
BT 200 000 603.600 0.000 219.000 603 200 0 000 300 000 602.900 0.000 400 000 
BT 601 800 0.000 500.000 601.400 0.000 600 000 601. 500 0.000 700 000 603.000 
BT 0.000 800.000 604 900 0 000 800.000 605 600 0 000 802.000 605 600 603 300 
BT 880 700 605 700 603 400 959 500 605.700 603 400 961.500 605. 700 0 000 961. 500 
BT 605.200 0.000 1000 000 604 900 0.000 1038.000 604.900 0.000 1100 000 606 .900 
BT 0.000 1150 000 607 700 0.000 0 000 0 000 0.000 0 000 0 000 0 000 
GR 604.200 0.000 604 100 33.000 604 000 100 000 603 600 200.000 603.200 219 000 
GR 601 .600 300.000 599 500 400.000 598 300 500 000 599. 100 600 000 599 200 700 000 
GR 598. 100 800 000 603 300 802.000 598 800 802 000 598 BOO 808.000 597.900 810 000 

• • • 
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OT 4 000 9360 000 13680.000 14820 000 19310 000 0 000 0 000 0 000 0 000 0 000 
X1 5720 000 22 000 400 000 556 000 2600 000 2500 000 2540 000 0 000 0 000 0 000 
XJ 0 000 0.000 0 000 0 000 0 000 800 000 0 000 0 000 0 000 0 000 
GR 604 100 0.000 604 500 100 000 604 500 200 000 602 000 300.000 599 JOO 400 000 
GR 586.500 422 000 585 000 430 000 584.900 440 000 584 900 460 000 585 000 480 000 
GR 584 200 500 000 585.500 520 000 586 400 530.000 600 900 556 000 601 700 510 000 
GR 60-4.300 575 000 604. 100 600.000 604 300 700.000 606 700 700 000 ~no 100 800 000 ovo 
GR 606 800 900 000 GOG.JOO 920.000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 035 0 030 0.025 0.000 0.000 0 000 0 000 0 000 0 000 0 000 
X1 7470 000 28 000 900 000 1059 000 1830 000 1750.000 1110 000 0 000 0 000 0 000 
X3 0 000 0.000 0.000 420.000 0.000 0 000 0 000 0 000 0 000 0 000 
GR 604 JOO 0.000 604 400 100 000 603.600 200 000 603 600 300.000 603 600 400 000 
GR 601 600 500 000 598.600 600 000 596.300 700.000 594 600 800 000 595 700 900 000 
GR 586.800 919.000 585. 100 925.000 584 700 935 000 584 600 945 000 584 600 955 000 
GR 584 100 965 000 584 500 975 000 584 600 985 000 584 100 995 000 584 500 1005 000 
GR 584.500 1015.000 585 800 1025 000 602 000 1059 000 604 JOO 1100 000 606 400 1200 000 
GR 607 700 1300 000 608 500 1400 000 609 000 1500 000 0 000 0 000 0 000 0 000 

X1 8270 000 28 000 900 000 1059 000 800 000 840 000 760 000 0 870 0 JOO 0 000 
X3 0 000 0 000 0 000 150 000 0 000 0 000 0 000 0 000 0 000 0 000 
GR 604 300 0 000 604. 400 100.000 603 600 200 000 603 600 JOO 000 603 600 400 000 
GR 601 600 500.000 598 600 600 000 596 300 700 000 594 600 800 000 595 700 900 000 
GR 586 800 919 000 585 100 925 000 584 700 935 000 584 600 945 000 584 600 955 000 
GR 584 100 965 000 584.500 975 000 584 600 985 000 584 100 995 000 584 500 1005 000 
GR 584 500 1015 000 585 BOO 1025 000 602 000 1059 000 604 300 1100 000 606 400 1200 000 
GR 607 100 1300.000 608 500 1400 000 609 000 1500 000 0 000 0 000 0 000 0.000 

NC 0 000 0 000 0.000 0 JOO 0 500 0 000 0 000 0 000 0 000 0 000 
X1 8340.000 59 000 825 000 1010.000 70 000 10 000 70 000 0 870 0 000 0 000 
XJ 0 000 0 000 0 000 110.000 0 000 0 000 0 000 0 000 0 000 0 000 
GR 604.600 0 000 604 700 25 000 604 700 48 000 604 100 125 000 603 900 148 000 
GR 603 900 225 000 603 900 248 000 603 900 325 000 603 900 348 000 602 400 425 000 
GR 601. 900 448 000 600 200 473 000 599 600 525 000 598 900 548 000 597 100 625 000 
GR 596.600 648,000 595 300 725 000 594 900 748 000 595 800 825 000 607 300 825 000 
GR 598 100 825.000 598 100 830. 700 587 700 856 000 585.400 857 500 584 400 864 JOO 
GR 600.400 864,300 600 200 871 300 586.200 871 300 585 900 875 000 584 900 885 000 
GR 585 .000 895.000 585 200 905 000 584 900 915 000 600 200 915 000 600.200 919 800 
GR 585. 100 919.800 585 700 925.000 585 500 935 000 585 700 945 000 585 900 955 000 
GR 586 300 964 800 600 200 964 BOO 600 400 971 400 588 100 971. 400 588 100 978 600 
GR 597 800 1003 200 597 900 1010 000 602 500 1010 000 603 300 1025.000 604 000 1036 000 
GR 604 600 1048.000 606 200 1125.000 606 700 1148 000 607,700 1225 000 608 000 1248 000 
GR 608.600 1325 000 608. 800 1348.000 609 200 1425.000 609 300 1440 000 0 000 0 000 

SB 0.000 1 790 2 800 0.000 161 000 0 000 1680 000 0 000 584 400 584.400 
15 MILE RD us 

X1 8394 .000 59 000 825 000 1010 000 54 000 54 000 54 000 0 870 0 000 0 000 
X2 0.000 0 000 1.000 600 400 600 900 0 000 0 000 0 000 0 870 0 000 
X3 0 000 0 000 0 000 120 000 0 000 0 000 0 000 0 000 0 000 0 000 
BT 27.000 0 000 604.600 0 000 48 000 604 700 0 000 148 000 603 900 0 000 
BT 248 000 603.900 0 000 348 000 603 900 0 000 448 000 601 900 0 000 473 000 
BT 601. 200 0 000 525.000 600 900 0 000 625.000 601 100 0 000 725 000 602 300 
BT 0 000 825 000 603. 700 0 000 825 000 607. 300 600 400 864 300 607 300 600 400 
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NC 0.035 0.040 0.025 0 000 0.000 0.000 0 000 0 000 0 000 0.000 
OT 5 000 9210.000 13320 000 14260.000 17650.000 0 000 0 000 0 000 0 000 0.000 
X 1 16096.000 22 000 100 000 314 000 1200.000 1600 000 1300 000 0 000 0 300 0.000 
GR 615 800 0 000 613 100 100 000 599 300 133 000 598 000 160 000 594 000 188 .000 
GR 588.200 195 000 587 500 200 000 586.800 210 000 586 500 220 000 586 700 230 000 
GR 587.200 240 000 587 200 250 000 587 400 260 000 588 400 270.000 594 400 285 000 
GR 596.700 295 000 604 300 314 000 606 200 400 000 605.800 500 000 606 900 600 000 
GR 605 .900 660.000 630 000 660 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0.000 0.000 0 000 0.300 0 500 0 000 0 000 0 000 0 000 0 000 
X 1 16396.000 35 000 177 000 323,800 300.000 300.000 300 000 0 000 0 000 0 000 
GR 616 100 0.000 613 400 100 000 607.900 124 000 606 700 177 000 605 100 177 000 
GR 589 200 178. soc 588 500 182 000 587.800 187 000 587 500 192 000 587 700 197 000 
GR 588 000 202 000 587 800 207 000 587.600 217.000 587 600 227 000 588 000 237 000 
GR 588 800 247 000 588 000 256 250 605 300 256 250 605 300 259 750 587 600 259 750 
GR 588.400 262 000 589 600 267.000 592 400 277 000 593 200 281.000 592. 100 291 000 
GR 593.800 297.000 600 900 317 .000 602 500 321 000 605 100 323 800 604 900 327 000 
GR 606.000 377.000 606 300 392 .000 606 500 400 000 606. 100 500 000 607 200 600 000 

SB 0.000 1 .620 3 070 0 000 290.000 0 000 2030 000 0 000 587 500 587.500 
X1 16418 000 0 000 0 000 0 000 22 000 22 000 22 000 0 000 0 000 0 000 
X2 0 000 0 000 1 000 605,300 606. 100 0 000 0 000 0 000 0 000 0 000 
BT 16 000 0 000 616 100 0 000 100 000 613 400 0 000 124 000 607 900 0 000 
BT 177 000 606. 700 0 000 177.000 607 500 605 100 256 200 607 600 605 300 259 700 
BT 607.500 605.200 323 800 607 600 605 100 323 800 606 800 0 000 327 000 606 BOO 
BT 0.000 377.000 606 400 0 000 392 000 606 300 0 000 400.000 606 500 0 000 
BT 500.000 606. 100 0.000 600.000 607 200 0 000 750 000 601 200 0 000 0 000 

NC 0 028 0 030 0 025 0 000 0.000 0 000 0 000 0 000 0 000 0 000 
X 1 16768 000 23.000 204 000 332 000 400.000 300 000 350 000 0 000 0 300 0.000 
GR 609.600 0 000 607 400 55 .000 601. 300 155 000 597 400 204 000 588 BOO 227 000 
GR 587. 700 235.000 587 900 245.000 588 000 255 000 588 100 265 000 588 200 275 000 
GR 588.300 285 .000 588 400 295 000 588 500 305 000 588 .600 315 000 588 300 325 000 
GR 589.800 328 000 590.800 332.000 599.600 355 000 602 000 455 000 604 900 552.000 
GR 607.700 560.000 607 .400 573.000 630.000 573 .coo 0 000 0 000 0.000 0 000 

NC 0 025 0 028 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
X1 17168 000 41.000 375 000 474 400 600 000 100 000 400 000 0 000 0 000 0 000 
GR 610.400 0 000 609 600 25 000 607 000 so 000 598 100 75 000 596 600 100 000 
GR 596 soo 125 000 595 300 150.000 596 600 175 000 597.000 200 000 597 900 225 000 
GR 596.300 236.500 601 .800 246.000 601 BOO 250 000 602 000 275.000 601 400 300 000 
GR 600.900 325 000 599 200 350.000 598 200 375 000 592.700 382 000 590 700 383 400 
GR 589.400 385.500 588.900 389 000 588 .800 396 000 588.600 403 .000 589. 200 410 000 
GR 588.700 417 .000 588.800 424 000 588 700 431 000 588 500 438.000 588 000 445 000 
GR 588 600 452.000 588 800 458 300 590.100 459 700 591 000 460 400 593 500 464.600 
GR 597 100 468 100 599 100 474 400 600 900 488 900 602 400 513 900 604 000 533 500 
GR 606.000 588 900 0 000 0 000 0 000 0.000 0.000 0.000 0 000 0 000 
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GR 593.400 820 000 589 500 828 000 589 300 830 000 587 200 840 000 586 800 850 000 
GR 586 200 860 000 585 900 870 000 585 600 878 900 603 400 878 900 603 400 880 700 
GR 603 400 882 500 585 600 882 500 585 400 890 000 586 200 900 000 586 200 910 000 
GR 586.300 920.000 587 100 930.000 591. 700 940.000 597 700 950 000 599 700 959 500 
GR 603 400 959.500 599 600 961 500 602 500 970 000 603 700 1000 000 604 900 1038 000 
GR 606 .900 1100 000 607 700 1150 000 0 000 0 000 0 000 0 000 0 000 0 000 

X1 9676 000 0 000 0 000 0 000 22 000 22 000 22 000 0 000 0 000 0 000 
X2 0 000 0.000 0 000 0.000 0 000 0.000 1 000 0 000 0 000 0 000 
X3 0 000 0.000 0 000 200 000 0.000 0 000 0.000 0 000 0 000 0 000 

NC 0.035 0.040 0 025 0 000 0.000 0 000 0 000 0 000 0 000 0 000 
X1 9677 000 28.000 860 000 1030.000 1.000 1 000 1 000 0 000 0 000 0.000 
X3 0 000 0.000 0 000 280 000 0 000 1210 000 0.000 0 000 0.000 0 000 
GR 604 500 0.000 603 900 60 000 603 700 160 000 603 300 260 000 601 300 360.000 
GR 599 200 460 000 598 000 560 000 598 800 660 000 598 900 760 000 597 800 860 000 
GR 594.000 871 000 590.300 878 000 588,900 889 000 586 900 893 000 586 400 900 000 
GR 585 BOO 910 000 585 400 920 000 585 500 930 000 585 400 940 000 585 400 950 000 
GR 585 800 960 000 586 000 970 000 585 800 980 000 587 600 990 000 602 200 1030 000 
GR 603.400 1060.000 606,600 1160 000 608 200 1260 000 0 000 0 000 0 000 0 000 

X1 9777 000 0 000 0 000 0 000 100 000 100 000 100 000 0 000 0 050 0 000 
X3 0.000 0.000 0.000 250.000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 000 0 000 0 000 0.100 0.300 0.000 0 000 0 000 0 000 0 000 
X1 11596 000 34 000 812 000 1000 000 1975 000 1660 000 1819.000 0.000 0 300 0 000 
GR 612.500 0 000 612 100 100 000 611 600 200 000 611 000 300 000 609 900 400.000 
GR 609.600 500 000 609 800 600 000 608 300 100 000 601 100 800 000 607 300 812 000 
GR 593 300 844 000 587 200 852 000 586 900 860 000 587 100 870 000 587 100 880 000 
GR 587 000 890 000 587 000 900.000 586 900 910 000 586 800 920 000 586 BOO 930 000 
GR 586 100 940 000 586 400 950 000 586 700 957 000 589 400 960 000 597 000 975 000 
GR 600. 400 1000 000 603 600 1050 000 602 GOO 1100 000 602 300 1200 000 603 100 1300 000 
GR 603 500 1400 000 604 500 1428 000 606 900 1441 000 607 900 1500 000 0 000 0 000 

NC 0.045 0 045 0 025 0.000 0 000 0 000 0 000 0 000 0 000 0 000 
X1 13196 000 21 000 0.000 238.000 1320 000 1760 000 1600 000 0 000 0 300 0 000 
X3 0 000 0 000 0 000 0 000 0 000 538 000 0 000 0 000 0 000 0 000 
GR 610 600 0.000 604 300 22 .000 602 500 67.000 596 300 78 000 595 400 108.000 
GR 590.500 123 000 589 700 132 .000 587 500 138.000 587 000 148 000 586,500 158 000 
GR 586 200 168 000 585 900 178 000 585 900 188 000 585 400 198 000 585 200 208 000 
GR 587.000 219 000 593 100 229.000 585 600 238 000 598 000 263 000 604 400 329 000 
GR 604.500 338 000 604 100 438.000 605 200 538 000 605 500 638 000 605 900 738 000 
GR 606 700 838 .000 607 500 938 000 0.000 0.000 0 000 0.000 0 000 0.000 

NC 0 040 0.040 0 025 0 000 0.000 0.000 0 000 0 000 0 000 0 000 
X1 14796 000 33 000 0 000 300 000 1600 000 1600 000 1600 000 0 000 0 300 0 000 
GR 621 400 0 000 619 400 20.000 618 BOO 26.000 611.900 76 000 610 100 96 000 
GR 600 100 114 .000 598 600 125.000 591.300 142 000 587 700 146.000 587 400 150 000 
GR 587 000 160 000 587 000 170 000 587 100 180 000 587 000 190 000 587 300 200.000 
GR 587.300 210 000 587 400 220 000 587 600 230 000 587 900 236 000 589 BOO 240 000 
GR 590 800 245 000 595 000 258 000 598 200 263 000 603.900 212 000 612 BOO 300.000 
GR 616 300 380 000 615 200 400 000 614.400 500 000 613 300 600 000 613 300 100 000 
GR 610 BOO 800.000 611 200 900 000 608 700 960.000 0 000 0 000 0 000 0 000 
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GR 610 300 600 000 613 000 700.000 612 BOO BOO 000 612 700 900 000 0 000 0.000 

NC 0.030 0 040 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
X1 20219 000 32 000 0 000 328 000 1100 000 1000 000 1100 000 0.000 0 000 0 000 
GR 620. 700 0.000 605.600 41 000 600 700 128 000 593 300 166 000 592 400 184 000 
GR 589.900 188.000 588 300 194 000 588 500 198 000 588 100 208 000 588 200 218 000 
GR 587 BOO 228.000 588 000 238 000 587 700 248 000 588 BOO 258 000 589 600 268 000 
GR 590.100 271 000 590 BOO 288 000 606.900 328 000 609 500 428 000 608 600 462 000 
GR 598,700 488 000 607 200 528 000 603 500 589.0QQ 600 600 593 000 605 800 628 000 
GR 609 200 728.000 607 200 828 000 609 400 928.000 610 400 1028.000 611 700 1078 000 
GR 612 600 1128.000 6130 000 1228.000 0 000 0.000 0 000 0 000 0 000 0 000 

NC 0 028 0 040 0.025 0 000 0 000 0.000 0 000 0 000 0 000 0.000 
X1 21119 000 25.000 526 000 700.000 800.000 900.000 900.000 0 000 0.000 0 000 
GR 610 400 0.000 608 400 100.000 607 100 200 000 603 300 300.000 600 800 360 000 
GR 605 200 398 000 609 600 412 000 609 500 500 000 607 300 526 000 589 500 582 000 
GR 589 100 590 000 589 200 600 000 588 800 610.000 588 900 620 000 588 700 630 000 
GR 588 700 640 000 589.400 650 000 589 200 660 000 589 500 663.000 599 000 679 000 
GR 600 300 680 000 609 300 700 000 611 800 800 000 613 300 900.000 615 800 975 000 

NC 0.028 0.035 0 025 0.000 0 000 0 000 0 000 0 000 0 000 0 000 
X1 22069.000 22 000 99 000 300.000 BOO 000 900 000 950 000 0 000 0 000 0 000 
GR 630.300 0 000 607 400 0 000 609 500 99 000 604 600 120 000 602 800 144 000 
GR 599.600 149.000 599.400 156.000 592 300 175 000 590 000 176 000 589 200 180 000 
GR 588.800 190 000 588 200 200 000 588 400 210 000 588 600 220 000 589 500 230 000 
GR 590. 200 239.000 591 400 245 .000 594 000 249 000 596 000 268 000 608 300 300 000 
GR 611 600 400.000 612 900 470 000 0 000 0 000 0 000 0 000 0 000 0 000 

QT 4 000 8580.000 12280 000 13000 000 15610 000 0 000 0 000 0 000 0 000 0 000 
NC 0 028 0.028 0.025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
Xi 224i9 000 2i.000 374 000 500 000 400 000 250 000 350.000 0 000 0 000 0 000 
GR 599 900 0 000 599 300 100 000 599 200 180 000 601.300 200 000 604 500 300 000 
GR 601 800 374.000 589 700 391 000 588 200 400 000 588.200 410 000 588.500 420 000 
GR 588 700 430 000 589 200 440.000 589. 700 450.000 590.000 460.000 589 BOO 464.000 
GR 591. 700 467 000 603 800 500 000 604.300 521 000 608 900 541 000 611 500 600 000 
GR 613 900 700.000 0 000 0 000 0 000 0 000 0.000 0 000 0 000 0.000 

NC 0 028 0.028 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
X1 23319.000 24 000 567 000 700 000 800 000 875 000 900 000 0 000 0 000 0 000 
GR 610.200 0 000 610 400 100 000 607 200 200 000 606.500 300 000 609.800 400.000 
GR 612.300 488.000 611 800 500 000 607 500 541 000 606 600 567 000 602 200 587 000 
GR 589.900 601 .000 588.900 610 000 588,500 620.000 588 900 630 000 588 BOO 640 000 
GR 589. 100 650.000 589 200 660.000 588 900 670.000 591 BOO 678 000 602 200 700 000 
GR 602.400 726 000 606.600 750.000 608 900 BOO 000 610 500 900 000 0 000 0 000 

QT 4 000 6510 000 8680.000 8680.000 8680 000 0.000 0 000 0 000 0 000 0 000 
NC 0.030 0.028 0.025 0.000 0.000 0.000 0 000 0.000 0 000 0 000 
X1 23569.000 22 .000 526 000 700.000 150 000 300.000 250 000 O 000 0 000 0 000 
X3 0 000 0 000 0.000 0,000 0,000 750.000 0,000 0,000 0 000 0 000 
GR 609.600 0 000 609. 900 100 000 608 300 200 000 607 100 300 000 608. BOO 400 000 
GR 610 000 500 000 610 000 526 000 589 BOO 580.000 588 400 590 000 588 400 600 000 
GR 588,600 610 000 588 700 620.000 589. 100 630 000 589 400 640 000 589 600 645 000 
GR 590 300 647 000 600 800 669.000 602. 300 681.000 610 400 700 000 613 800 750 000 
GR 609.700 B00.000 613 600 875.000 0.000 0 000 0 000 0.000 0 000 0 000 

• • • 
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X1 17260 000 61 000 400 000 591 BOO 100.000 100 000 100 000 0 000 0 000 0 000 
GR 613 300 0.000 607 900 90 000 606 400 275 000 607 100 300 000 607 600 325 000 
GR 608 200 350 000 608 800 375 000 608 800 400 000 596 800 400 000 589 200 414 000 
GR 589 200 421 000 587 900 428.000 587.900 435 000 588 000 437 000 606 400 437 000 
GR 606 400 438.500 606 400 440 000 588 100 440 000 588 000 441 900 588 100 449 000 
GR 588 300 456 000 588 300 463.000 588 200 470 000 588 300 476.900 606 800 476 900 
GR 506.800 478 400 606 BOO 479 900 588 000 479 900 58B 200 491 000 587.600 498 000 
GR 587 000 505 000 586.500 509 900 586.500 511 900 607 000 511 900 607.000 513 400 
GR 607 000 514 900 586 600 514.900 586 700 519 000 587 700 526.000 587 700 533 000 
GR 588 000 540 000 588 000 544 000 586.500 549 000 606 900 549 000 606 900 550 500 
GR 606.900 550 500 606 900 552.000 586 700 552 000 586.800 553 300 588 000 561 000 
GR 587 400 568 000 588 100 575.000 591 900 582 000 596 600 591. 800 609 200 591 800 
GR 609.300 600 BOO 608.600 623 300 608 200 648 300 607 600 673 000 607. 200 698.300 
GR 606 400 723 300 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

SB 0 000 1.600 3 040 0 000 191 800 0 000 3230 000 0 000 586 500 586 500 
X1 17368 .000 0.000 0.000 0 000 100 000 100 000 100 000 0 000 0 000 0 000 
X2 0.000 0 000 i 000 607 000 607 iOO 0 000 0 000 0 000 0 000 0 000 
BT 21.000 0 000 613 300 0 000 90 000 607 900 0 000 275 000 606 400 0 000 
BT 300 000 607. 100 0.000 325 000 607 600 0 000 350 000 608 200 0 000 375 000 
BT 600 800 0.000 400 000 608 BOO 0 000 400 000 611 800 606 100 438 500 612 100 
BT 606 .400 478.400 612.400 606 800 513 400 612 700 607 000 550 500 612 500 606 900 
BT 591.800 612.200 606.500 591 800 609 200 0 000 600 800 609 300 0 000 623 000 
BT 608 600 0 000 648 300 608 200 0 000 673 300 607 600 0 000 698 300 607 200 
BT 0 000 723 300 606 400 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0.025 0.028 0.025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
X1 10244.000 90 000 249.000 387 200 150 000 1400 000 876 000 0 000 -o 900 0 000 
GR 612 300 0 000 612.000 8 500 6 11 600 17 100 610 900 25 700 609 900 3~ 300 
GR 607 500 42 900 605 500 51 .500 605 100 60 100 604 700 68.600 604.600 11 200 
GR 604 400 85 800 604 000 94 400 603 800 103 000 604 100 111 600 604 200 120 200 
GR 604 300 120. 700 604 400 137 300 604 500 145 900 604 000 154 500 606.300 163. 100 
GR 606.300 171 700 606 300 180 300 606 100 188 BOO 605 900 197 400 605 700 206 000 
GR 605 400 214 600 604 900 223 200 604 400 231 BOO 604 000 240 400 603 700 249 000 
GR 601 500 253.600 599 300 250 200 596 900 262 800 595 600 267 400 594 700 272 000 
GR 593.800 276.600 593 000 201. 200 592 200 285 800 591 BOO 290 400 591. 500 295 000 
GR 591.000 299.600 589 400 304 200 588 400 300 800 588 500 313.400 588 500 318 000 
GR 588.500 322 700 588.500 327 300 588 400 331 900 588 400 336 500 508 200 34 1 100 
GR 588.200 345 700 588 JOO 350,300 588 .400 354 900 588.500 359.500 588 500 3G4 100 
GR 590. 200 368 700 592 400 373 300 595.900 377.900 597 800 382 500 599 300 307 200 
GR 600.300 399 100 601. 200 411 000 602.200 422 900 602.700 434 800 603.000 446 700 
GR 603 300 458 600 603. 700 470.500 604 000 482 400 604 300 494 300 604 700 506 200 
GR 605 100 518 100 605 600 530 000 606 100 542.000 606 500 553 900 607 000 565 BOO 
GR 607.400 577 700 607 700 509 600 608. 100 601 500 608 400 613 400 608.800 625 300 
GR 608.800 637.200 608 900 649 100 608 900 661 000 609 000 672 900 609 000 684 900 
GR 609 100 696.800 609. 100 708.700 609 200 720.600 609 200 732 500 609 300 744 400 

NC 0.030 0 045 0 025 0 100 0 300 0 000 0 000 0 000 0 000 0 000 
X1 19119 .000 24.000 123 000 300 000 850 000 000.000 875 000 0 000 0.000 0 000 
GR 614 200 0 000 610 JQQ 100 000 609 200 123 OQO 596 200 160,000 592 400 192 QOO 
GR 588 600 195 000 500. 100 200 000 588 400 210.000 508 400 220 000 500.400 230 000 
GR 588.300 240 000 588.500 250.000 580 400 260.000 508.300 270.000 589,300 279 000 
GR 596.300 290.000 599.600 300.000 604.300 364.000 604 900 400 000 607 100 500 000 
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NC 0 030 0 040 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
X1 27150.000 22.000 149 000 243 000 200 000 300 000 250 000 0 000 0.000 0 000 
X3 0.000 0 000 0 000 0 000 0 000 37'5 QQQ Q QQQ Q QQQ Q QOQ 0 000 
GR 615 200 0.000 614 500 43 000 610 500 12 1 000 605 900 129 000 604 700 149 000 
GR 596,900 163.000 590 900 174 000 590 600 178 000 590 500 183 000 590 500 193 000 
GR 590,600 203 .000 590 500 213.000 590.800 216 000 604 600 243 000 608 900 294 000 
GR 610.700 304.000 605 100 325 000 604 500 333 000 605 300 337 000 611 500 352 000 
GR 611.200 410.000 630.300 410 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0.030 0 040 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
X1 27900.000 17.000 181.000 300.000 800.000 700 000 750.000 0 000 0 000 0.000 
GR 612 300 0.000 611 600 100 000 612 000 112.000 605.900 157 000 605 700 181 000 
GR 597 600 203 000 594 300 204 000 590 700 212 000 589,900 220 000 590 300 230 000 
GR 590 500 240 000 591 000 250 000 591. 200 255 000 595 800 262 .000 609 800 300 000 
GR 614 700 400 000 615 500 464 000 0.000 0 000 0 000 0 000 0 000 0 000 

NC 0 000 0 000 0 000 0 300 0 500 0 000 0 000 0 000 0 000 0 000 
X1 28000 000 30 000 179 000 291 000 100 000 100 000 100 000 0 950 0 000 0 000 
GR 612 300 0 000 611 BOO 79 000 611 900 100 000 612 000 112 000 605 .000 157 000 
GR 605 600 179.000 608. 700 179 000 605 000 179 000 593 100 210 000 591 300 216 000 
GR 590 600 219 000 590 100 224 000 590 200 229 000 590 400 234 000 591 100 241 500 
GR 608 600 241.500 608 600 243 000 608 600 244 500 590 100 244 500 590 400 249 000 
GR 590.800 254.000 591 500 259 000 605 300 282 000 605 300 291 000 608 600 291 000 
GR 606.500 291 000 609 BOO 300 000 613 400 373 000 61407 000 400 000 615 500 464 000 

SB 0.000 1 540 3 040 0.000 116 000 0 000 1320.000 0.000 590 100 590 100 
X1 28031. 000 30.000 179 000 291 000 31 000 31 000 31.000 0 950 0 000 0 000 
X2 0.000 0 000 1 000 608 700 613.200 0.000 0.000 0 000 0 950 0 000 
BT 10.000 0 000 614.000 0 000 79 000 613.600 0 000 179 000 613.200 0 000 
BT 179.000 614.100 608.700 243 .000 614 100 608 600 291 .000 614 000 608 600 291 000 
BT 613 200 0 000 373 000 613.400 0 000 400 000 614 700 0 000 464 000 615 500 
BT 0 000 0.000 0.000 0 000 0.000 0 000 0.000 0 000 0 000 0 000 
GR 612 300 0.000 6 I 1 BOO 79.000 611 900 100 000 612 000 112 .000 605 000 157.000 
GR 605 600 179 .000 608.700 179.000 605 000 179 000 593 100 210 000 591 300 216 000 
GR 590 600 219.000 590 100 224 .000 590.200 229 000 590 400 234 000 590 100 241 500 
GR 608 600 241.500 608 600 243 000 608.600 244 500 590 100 244,500 590 400 249 000 
GR 590,800 254 000 591,500 259.000 605 300 282 000 605 300 291 000 608 600 291 000 
GR 606 500 291.000 609 800 300 000 613.400 373 000 614 700 400 000 615 500 464 000 

NC 0.028 0 040 0.025 0.000 0 000 0 000 0 000 0 000 0 000 0 000 
X1 28331.000 19.000 266.000 400 000 300 000 300 000 300 000 0 000 0 000 0 000 
GR 614.100 0.000 612 800 100 000 611.900 200 000 610 100 266 000 596 800 298 000 

'GR 592 900 305 000 590 700 308 000 590 700 310 000 590 900 320.000 591 000 330 000 
GR 591 .000 340 000 591 000 350.000 591. 100 354 000 593 000 359 000 597 300 365 000 
GR 611.100 400 000 611.600 449,000 610 700 500 000 607 600 600 000 0 000 0 000 

X1 28431.000 57 000 300.000 417 000 100 000 100 000 100 000 0 000 0 000 0 000 
GR 614,500 0.000 614 100 28 000 613 200 100.000 612 800 128 000 612 200 200 000 
GR 611,900 228.000 610 100 294.000 607 600 300.000 610 800 300 000 609 200 300.000 
GR 602 200 314 000 610.800 314.000 610. BOO 315 000 601 700 315 000 594 700 329.000 
GR 610 700 329 000 610 700 330.000 593. 900 330 000 593 100 334 000 593 100 337 000 
GR 593 000 340.000 592 400 343 000 610 700 343 000 610 700 344 000 592 500 344 000 
GR 592 800 350 000 592 .600 358 000 610 700 358 000 610 700 359 000 592 500 359.000 

• • • 



?.? ?????? • PAGE 
,, • 

NC 0.028 0 025 0 025 0 100 0 300 0 000 0 000 0 000 0 000 0 000 
X1 24369.000 18.000 340 000 472 000 850 000 900 000 BOO 000 0 000 0 000 0 000 
X3 0.000 0.000 0 000 0 000 0 000 500 000 0 000 0 000 0 000 0 000 
GR 613.900 0 000 610 600 72 000 610 000 172 .000 609 100 272 000 605.500 344 000 
GR 594 900 366 000 590 400 371.000 589 400 381 000 588 900 391 000 588 900 401 000 
GR 589 000 411 000 589.600 421 000 589 BOO 431 000 590 400 435 000 593 600 438 000 
GR 609 500 472 000 613 700 572 000 614 900 646 000 0 000 0 000 0 000 0 000 

X1 25819.000 17 .000 500.000 627 000 1350.000 1500 000 1450 000 0 000 0 000 0 000 
X3 0.000 0.000 0 000 260.000 0 000 775 000 0 000 0 000 0 000 0 000 
GR 630.300 0 000 610 700 0.000 610 400 100 000 610 100 200 000 610 000 300 000 
GR 610.700 400 000 609 200 500 000 598.200 539 000 590 000 550 000 589 500 560 000 
GR 589,000 570 000 588,800 580.000 589 600 590 000 609 300 627 000 611 000 700 000 
GR 609 200 800 000 612 100 850 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 000 0.000 0 000 0 300 0 500 0 000 0 000 0 000 0 000 0 000 
X1 25919 000 38.000 500 000 604 000 100 000 100 000 100 000 0 000 0 000 0 000 
X3 0 000 0 000 0 000 287 000 0 000 750 000 0 000 0 000 0 000 0 000 
GR 610.700 D 000 610 400 87 .000 610. 100 187 000 610 000 287 000 610 700 387 000 
GR 610 400 404 000 609 200 087.000 604.900 500 000 607 800 500 000 605.500 500 000 
GR 604 600 507 000 593 300 527 000 590 700 535 000 590 800 537 400 607 900 537 400 
GR 607.900 538.800 607 900 540 200 590 400 540 200 589 500 545 000 589 800 550 000 
GR 589.900 555 .000 590 000 560 000 590 200 563 800 607 900 563 800 607 900 565 200 
GR 607.900 566.600 590 100 566 600 590 300 570.000 59 1 200 575 000 605 100 604 000 
GR 607.800 604.000 604 000 604.000 609 300 614.000 610 700 675 000 611 000 687 000 
GR 610 400 723 000 609 200 787 000 609 600 800 000 0 000 0 000 0 000 0 000 

SB 0.000 1 680 3 040 0 000 104 000 0 000 1220 000 0 000 589 500 589 500 
X1 26025.000 0 000 0 000 0 000 106 000 106 000 106 000 0 000 0 000 0 000 
X2 0 000 0 000 1 000 607 900 610 000 0 000 0 000 0 000 0 000 0 000 
X3 0 000 0 000 0 000 287 .000 0 000 750.000 0 000 0 000 0 000 0 000 
BT 14 000 287 000 610 000 0.000 387 000 610 700 0 000 404 000 610.400 0 000 
BT 500 000 611 500 0 000 500 000 614 700 607 800 538 800 614 800 607 900 565 200 
BT 614.800 607.900 604 000 614 700 607 800 604 000 611 700 0 000 675 000 610 700 
BT 0.(}0Q 687.000 611 000 0 000 723 (}OQ 610.400 0 000 750 000 610 300 0 000 
BT 800.000 610.300 0 000 0.000 0 000 0 000 0 000 0 000 0 000 0 000 

X1 26125.000 17 000 500 000 627 000 100 000 100 000 100 000 0 000 0 690 0 000 
X3 0.000 0 000 0 000 260 000 0 000 750 000 0 000 0 000 0.000 0 000 
GR 630.300 0.000 610.700 0 000 610 400 100 000 610.100 200.000 610 000 300 000 
GR 610 700 400.000 609 200 500.000 598. 200 539 000 590 000 550 000 589 500 560 000 
GR 589.000 570.000 588.BOO 580 000 589 600 590 000 609 300 627 000 611 000 700 000 
GR 609 200 800 000 612 100 850.000 0.000 0 000 0.000 0 000 0 000 0 000 

NC 0.030 0 040 0 028 0 100 0 300 0.000 0 000 0 000 0 000 0 000 
X1 26900.000 17 .000 178.000 292 000 800 000 725 000 775 000 0 000 0 000 0 000 
GR 615.400 0.000 614 000 92 000 613 000 138 .ooo 610 000 178 000 590 900 217 000 
GR 590 500 222.000 589 900 232.000 589.600 242 000 589 400 252 000 589 900 257 000 
GR 590. 500 262.000 590 BOO 263.000 608 BOO 292 000 609 700 392.000 610 700 492 000 
GR 610.900 552 000 630 300 552 000 0 000 0 000 0 000 0 000 0 000 0 000 
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X1 31199.000 14 000 300 000 435 000 700 000 700 000 725 000 0 000 0 000 0 000 
X3 0 000 0.000 0 000 0.000 0 000 480 000 0 000 0 000 0 000 0 000 
GR 616 900 0 000 616 600 100.000 616 500 200.000 615 000 300 000 593 300 350 000 
GR 592 500 355,000 592 500 360.000 592 200 370.000 592 500 380 000 593 200 390 000 
GR 593 500 393 000 613 300 435 000 614 100 500 000 614 200 600 000 0 000 0 000 

NC 0.000 0.000 0 000 0 300 0 500 0 000 0 000 0 000 0 000 0 000 
X1 31299.000 31.000 300 000 361 000 100 000 100.000 100 000 0 000 0 000 0 000 
X3 0 000 0 000 0.000 50 000 0 000 500 000 0 000 0 000 0 000 0 000 
GR 616 800 0.000 616.600 50 000 616 600 63 000 616 500 163 000 615 000 263 000 
GR 613 700 266 000 598 900 300 000 609 600 300 000 597 500 300.000 594 000 310 000 
GR 592 600 313 000 592 600 315 000 592 600 320 000 592 400 325.000 592 400 330 000 
GR 592 400 335.000 592 600 340 000 592 900 345.000 593,900 347 000 595 400 350 000 
GR 598 300 361 000 609,700 361 000 595 900 361 000 613 300 398 000 613 300 400 000 
GR 613.800 440 000 614.100 463 000 614.200 500 000 614 200 523 000 614 200 533 000 
GR 614.200 600 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

SB 0 000 1.550 3 040 0 000 61.000 0 000 954 000 0.000 592 400 592 400 
X 1 31350 000 0 000 0 000 0 000 51 000 51 000 51 000 0.000 0 000 0 000 
X2 0.000 0.000 1 000 609 600 613 700 0 000 0.000 0.000 0 000 0 000 
X3 0 000 0 000 0 000 50 000 0 000 500 000 0 000 0 000 0 000 0 000 
BT 13 000 50 000 616 600 0.000 63 000 616,600 0 000 163 .000 616 500 0 000 
BT 263 000 615 000 0.000 266.000 613 700 0 000 300 000 613.600 0 000 300 000 
BT 614.100 609.600 361 000 614.100 609. 700 361 000 613 700 0 000 400 000 613 700 
BT 0.000 440 000 613.800 0 000 463 000 614. 100 0 000 500.000 614 200 0 000 

X1 31430 000 32 000 300.000 360 500 80 000 80 000 80 000 0 000 0 000 0 000 
X3 0.000 0 000 0 000 50.000 0 000 500 000 0 000 0.000 0 000 0 000 
GR 616 800 0.000 616,600 50.000 616 600 63 000 616 500 163 000 615 000 263 000 
GR 598 900 300.000 610 900 300 000 599 400 300 000 599 300 305 000 596 900 308 800 
GR 594 300 308 800 593 000 313 000 592 600 315 000 592 600 320.000 592 500 325 000 
GR 592 800 330 000 592 800 335.000 593 000 340.000 593 200 345 000 593 300 349 000 
GR 594 200 351,600 596 800 351. 600 599 200 355 400 599 200 360.500 610 700 360 500 
GR 595.600 360.500 613.300 398 000 613 300 400 000 614. 100 463 000 614 100 soo 000 
GR 614.200 563.000 614. 200 600 000 0 000 0 000 0.000 0 000 0 000 0 000 

SB 0.000 1.550 3 040 0 000 61 .000 0 000 977 000 0 000 592 500 592 500 
X1 31483 000 0 000 0 000 0 000 53 000 53 000 53 000 0 000 0.000 0 000 
X2 0 000 0.000 1 000 610 900 614 900 0 000 0 000 0 000 0 000 0 000 
X3 0.000 0.000 0 000 50.000 0 000 500 000 0 000 0 000 0 000 0 000 
BT 11.000 50 000 616 600 0 000 63 000 616 600 0 000 163.000 616.500 0 000 
BT 263 000 615.000 0 000 300 000 615 000 0.000 300 000 615 300 610 900 360 500 
BT 615 300 610.700 360 500 615 000 0.000 400.000 614 900 0 000 500 000 614 900 
BT 0.000 700.000 615 000 0 000 0 000 0.000 0 000 0 000 0.000 0 000 

NC 0 025 0.035 0 025 0 000 0 000 0.000 0 000 0.000 0 000 0 000 
X1 31583.000 14 000 300 000 435.000 100.000 100.000 100 000 0.000 0 350 0 000 
X3 0 000 0.000 0 000 50 000 0.000 500 000 0 000 0 000 0 000 0 000 
GR 616 900 0 000 616 600 100.000 616 500 200 000 615 000 300.000 593 300 350 000 
GR 592 500 355.000 592 500 360 000 592 200 370 000 592 500 380 000 593 200 390 000 
GR 593 500 393 000 613. 300 435 000 614.100 500 000 614 200 600.000 0 000 0 000 

• • • 
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GR 592 500 360 000 592 100 370 000 592 200 373 000 610 700 373 000 610 700 374 000 
GK 592 300 374 coo en-, r.,nr.. 380.000 592 300 385 000 593.800 387 000 610 600 387 000 J;:;J,L ovv 

GR 610,600 388 000 594.600 388 000 597 600 392.000 602 800 402 000 610 600 402 000 
GR 610,600 403 000 603.300 403 000 607.500 411.000 608 900 417.000 610 600 417.000 
GR 606,800 417.000 611 100 428 000 611 600 477,000 611. 200 500 000 610 700 528 000 
GR 610 700 528.000 608 500 600 000 0 000 0 000 0 000 0 000 0.000 0 000 

SB 0 000 1. 540 3,040 0 000 117.000 0 000 1440 000 0.000 592 100 592 100 
X1 28449 000 0.000 0 000 0 000 18.000 18 000 18 000 0 000 0 000 0 000 
X2 0 000 0.000 1 000 610 800 613 100 0.000 0 000 0.000 0 000 0 000 
BT 8 000 0,000 615 000 0 000 100 000 614 400 0 000 200.000 613 900 0 000 
BT 300 000 613 400 610 800 343,000 613 400 610 700 417 000 613.200 610.600 500 000 
BT 613.100 0 000 600 000 613 400 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 028 0 040 0.025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
X1 28549.000 19 000 266.000 400 000 100 000 100 000 100 000 0 000 1 340 0 000 
GR 6 14. 100 0 000 612.800 100 000 611 900 200 000 610 100 266 000 596 BOO 298 000 
GR 592. 900 305.000 590. 700 308.000 590,700 310 000 590 900 320 000 591.000 330 000 
GR 591.000 340 000 591 000 350 000 591 100 354 000 593 000 359 000 597 300 365 000 
GR 611 100 400.000 611. 600 449 000 610.700 500 000 607 600 600.000 0 000 0 000 

NC 0 000 0 000 0 000 0 100 0 300 0 000 0 000 0 000 0 000 0 000 
X1 29749 000 20 000 494 000 700 000 1100 000 1150 000 1200 000 0 000 0 000 0 000 
X3 0.000 0.000 0 000 0.000 0 000 750 000 0 000 0 000 0.000 0 000 
GR 619 000 0.000 618 400 100 000 618 100 200 000 616 500 300 000 614 600 400 000 
GR 612.400 494.000 599 200 580 000 593 400 588 000 592 BOO 590 000 592 400 600 000 
GR 591.400 610 000 591 600 620.000 591 300 630 000 592 100 640 000 592 BOO 645 000 
GR 596.300 650 000 600 200 663 000 609 700 700 000 612 400 800 000 612 700 900 000 

X1 30474 000 90 000 397 000 567 500 700 000 700 000 725 000 0 000 -0 150 0 000 
GR 617.900 0 000 617 BOO 13 600 6 17 BOO 27 300 617 100 41 000 617 600 54 700 
GR 617,600 68 400 617 500 82 100 617,500 95 800 617 400 109.500 617 400 123 200 
GR 617,300 136 800 617 3CO 150 500 617 .300 164 200 617 100 177 900 617 000 191 600 
GR 616 800 205 300 616.700 219 000 616 500 232 700 616 400 246 000 616 200 260 100 
GR 616 000 273.700 615 BOO 287.400 615 500 301 100 615 300 314 BOO 615 000 328 500 
GR 614 800 342.200 614 500 355.900 614.200 369 600 613 900 383 300 613 700 397 000 
GR 612.100 402 600 610 GOO 408 300 609 100 414 000 607 600 419 700 606, 100 425 400 
GR 604 600 431.000 603 100 4 36 700 601 600 442 400 600 100 448. 100 598 600 453 000 
GR 597. 100 459.500 596 200 465 100 594 600 470 BOO 592 600 476.500 592 300 482 200 
GR 592. 100 487.900 591 900 493.600 592 000 499 200 592 100 504 900 592.300 510 600 
GR 593.000 516.300 594 500 522 000 597 600 527 700 599 700 533 300 601 700 539 000 
GR 603.700 544. 100 605.600 550 400 607 600 556 100 609 500 561 BOO 611.500 567 500 
GR 611. 600 573 500 611 . 700 579 600 611 800 585 700 611 900 591 800 612 100 597 900 
GR 612 200 604 000 612 300 610 000 612 400 616.100 612 600 622 200 612 700 628 300 
GR 612 800 634 400 612 900 640 400 613.000 646 500 613 100 652 600 613 200 658 700 
GR 613 200 664.800 613 200 670 900 613 200 676 900 613 300 683 000 613 300 689 100 
GR 613.300 695 200 613 300 701. 300 613 300 707. 400 613 300 713.400 613.300 719 500 
GR 613 300 725.600 613 400 7 31 700 613 400 737 800 613 400 743 900 613 400 750 000 
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GR 620 000 600 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

SB 0.000 1 660 2.800 0 000 107.000 0 000 1410.000 0.000 595 100 595 100 
X1 37121 000 0 000 0.000 0 000 33.000 33 000 33 000 0 000 0 000 0 000 
X2 0.000 0.000 1 000 615 300 617.900 0 000 0 000 0 000 0 000 0 000 
X3 0.000 0 000 0 000 50 000 0 000 450 000 0.000 0.000 0 000 0 000 
BT 10.000 50.000 618 300 0.000 100 000 617 900 0 000 200 000 618 000 0 000 
BT 200.000 618.700 615 300 233 000 618 700 615 300 277 100 618 700 615 300 307 100 
BT 618.700 615 300 307 100 618.000 0.000 379 000 618 400 0 000 450 000 618 600 
BT 0.000 0 000 0 000 0.000 0 000 0 000 0 000 0 000 0 000 Q 000 

X1 37221 .000 16 000 135 000 285.000 100.000 100.000 100 000 0 000 0 000 0 000 
X3 10 000 595 100 0.000 50.000 0 000 450 000 0 000 0 000 0 000 0 000 
GR 616.900 0 000 616 400 35 000 617 500 135 000 594 700 190.000 594 400 195 000 
GR 594.300 205.000 594 200 215 000 594.600 225 000 594 900 228 000 597 100 235 000 
GR 617 800 285 000 618 400 335.000 618 700 435 000 619 800 535 000 621 000 635 000 
GR 621. 500 735 000 0 000 0 000 O 000 0 000 0 000 0 000 0 000 0 000 

NC 0 025 0.035 0 025 0 100 0 300 0 000 0 000 0 000 0 000 0 000 
X1 39121.000 14 000 150 000 300 000 1900 000 1900 000 1900 000 0 000 0 000 0 000 
GR 625 500 0.000 623 600 100 000 620 400 150 000 595 700 216 000 595 200 230 000 
GR 595 500 240.000 596 000 250 000 599 000 253 000 616 100 300 000 617 400 325 000 
GR 623 700 340 000 625 000 400 000 625.200 500 000 626 400 600 000 0 000 0 000 

NC 0 025 0.025 0 025 0 000 0 000 0 000 0 000 0 000 Q 000 0 000 
X1 41121 000 17.000 245 000 475 000 2000 000 2000 000 2000 000 0 850 0 000 0 000 
GR 640 300 0.000 638 600 75.000 638 200 175 000 638 000 245 000 599 300 323 000 
GR 596.000 339.000 595 600 349 000 595 800 359 000 595 900 369 000 632 300 437 000 
GR 636 200 475 000 630 100 515.000 630. 100 575 000 629 200 675 000 628 500 775 000 
GR 626 600 875 .000 626 900 910 000 0.000 0 000 0 000 0 000 0 000 0 000 

NC 0 025 0 025 0 025 0 000 0 000 0.000 0 000 0 000 0 000 0 000 
X1 42521 000 26.000 360 000 600 000 1300.000 1550 000 1400 000 0 BOO 0 000 0 000 
GR 630 800 0 000 631 600 100 000 633 700 200 000 628 000 300 000 625 900 360 000 
GR 613 100 400 000 597 700 436.000 597 400 442 000 595 400 450 000 595 700 455.000 
GR 595.500 460.000 595 700 465 000 596. 100 470 000 596 300 475 000 e::ac -:inn A an nnn 

--'~'-' '"'VV -..uv vvv 
GR 596.300 485.000 596 800 492 .000 622 300 600 000 623 800 653 000 635 900 700 000 
GR 641.000 750.000 640 100 781 000 628 700 819 000 628 300 900 000 628 600 1000 000 
GR 629.800 1058.000 0.000 0 000 0.000 0 000 0 000 0 000 0 000 0 000 
EJ 0.000 0 000 0 000 0 000 0.000 0 000 0 000 0 000 0 000 0 000 

• • • 
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NC 0.000 0 000 0 000 0 100 0 300 0 000 0.000 0.000 0 000 0 000 
X 1 33333 000 15 000 355.000 491 000 1700 000 1800 000 1?50 000 0 000 0 000 0 000 
GR 618 900 0 000 618 GOO 55 000 617 200 155 000 616 000 255 000 613 500 355 000 
GR 594 300 403 000 593 600 405 000 593 400 415.000 593 600 425.000 533 .500 435 000 
GR 593 500 445 000 594 000 447 000 610 800 491 .000 612 800 555 000 616 800 655 000 

NC 0 000 0.000 0.000 0 300 0.500 0 000 0.000 0.000 0 000 r,. r,r,r,. 
V VVV 

X 1 33433 .000 31 000 372 000 474 100 100 000 100 000 100 000 0 000 0 000 0 000 
GR 618 900 0 000 618 600 55 000 617.200 155.000 616 400 220 000 616 000 255 000 
GR 615 900 273 000 614 700 308 000 613 500 355 000 613 000 356 000 606 700 372 000 
GR 612 500 372 000 610 300 372 000 607 600 378 000 600 000 378 500 593 900 402 000 
GR 593.600 412.000 593 700 422 000 593 700 424 000 593 900 432 000 593 900 442 000 
GR 594.000 443 000 595 300 445.000 596 800 449 000 598 700 450 000 608 100 474 400 
GR 612.400 474 700 604 600 474.700 610 BOO 491 000 612 800 5?2 000 613 900 583 000 
GR 616 BOO 655 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

SB 0 000 1 500 3.090 0 000 103.000 0 000 1520 000 0 000 593 600 593 600 
X1 33438 000 0.000 0.000 0 000 5 000 5 000 5 000 0 000 0 000 0 000 
X2 0.000 0.000 1 000 612.900 613 000 O 000 0 000 O 000 0 000 0 000 
BT 11 .ooo 0 000 618 900 0 000 55.000 618 600 0 000 155.000 617 200 0 000 
BT 220 000 616 400 0 000 273 000 615 900 0.000 372 000 613 100 612 500 424 000 
BT 613 500 612 900 474 700 613 000 612 400 572 000 613 800 0 000 583 000 613 900 
BT 0 000 655 000 616 BOO 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0.025 0.035 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
X 1 33538 000 15.000 355 000 491 000 100 000 100 000 100 000 0 000 0 190 0 000 
GR 618.900 0 000 618 600 55 000 617.200 155 000 616 000 255 000 613 500 355 000 
GR 594 300 403 000 593 600 405 000 593 400 415 000 593 600 425 000 593 500 435 000 
GR 593 soo 445 000 594 000 447 000 610 800 491 .000 612 BOO 555 000 616 BOO 655 000 

NC 0 000 0 000 0 000 0.100 0 300 0 000 0 000 0 000 0 000 0 000 
X1 34888.000 15.000 114 000 265 000 1400 000 1300 000 1350 000 0.000 0.000 0 000 
GR 614 700 0 000 614.800 65 .000 614 000 114.000 593 800 153.000 593 500 155 .000 
GR 593 800 165.000 594.000 175 000 594.300 185.000 594.500 195 000 601 400 208.000 
GR 616.000 265.000 617.300 365.000 621 300 465.000 620 600 490 000 621 200 515 000 

NC 0 025 0.035 0 025 0 000 0 006 0 000 0 000 0 000 0 000 0 000 
X1 37038 000 16 000 135.000 285 .ooo 2100 000 2200 000 2150 000 0 000 0 000 0 000 
GR 616 900 0.000 616.400 35.000 617.500 135 000 594 700 190.QOO 594 400 195 000 
GR 594. 300 205.000 594.200 215 000 594.600 225.000 594.900 228.000 597 100 235.000 
GR 617.800 285.000 618 400 335.000 618 700 435.000 619 BOO 535 000 621 000 635 000 
GR 621 500 735 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 000 0 000 0.000 0 300 0.500 0 000 0 000 0 000 0 000 0 000 
X1 37088.000 36.000 200.000 307 100 50.000 50 000 50 000 0 000 0.000 0 000 
X3 0 000 0.000 0.000 50 000 0.000 450 000 0 000 0 000 0 000 0 000 
GR 617.500 0.000 616 900 44 000 616 800 50.000 616 400 79.000 616 600 100 000 
GR 617 500 179 000 608 800 200.000 615 300 200 000 611.500 200 000 611 300 204 000 
GR 599.000 230 000 615 300 230 000 615.300 233 000 597 500 233 000 595 500 240 000 
GR 595.500 245 000 595.400 250 000 595 100 255 000 595 400 260 000 595 100 265 000 
GR 595.600 270 000 596. 200 274. 100 615 300 274. 100 615 300 277 100 595 800 277 100 
GR 610 700 302.000 611.200 307 100 615 300 307 100 608 700 307 100 617 800 329 000 
GR 618.400 379 000 618 600 450 000 618.700 479.000 619 300 532.000 619 BOO 579 000 



?????? ?????? 

SECNO DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

*SECNO 1039.000 

3470 ENCROACHMENT STATIONS= 
1039.00 15 98 

10060 32. 
0.05 0.17 

0.000276 465. 

*SECNO 1100 000 

3265 DIVIDED FLOW 

599 OB 
9973. 

5 51 
445 

3470 ENCROACHMENT STATIONS= 

CRIWS 
QROB 
VROB 
XLOBR 

706 8 
0 00 

55 
0 19 
430. 

418 5 

WSELK EG HV HL 
ALOB ACH AROB VOL 
XNL XNCH XNR WTN 
ITRI AL IDC I CONT CORAR 

930.0 TYPE= 1 TARGET= 
0.00 599 54 0 47 0. 10 
188. 1808 296 76 

0 400 0 025 0 400 0 000 
2 0 0 0.00 

1023.0 TYPE= TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 602 40 ELREA= 

16 MILE RO OS 
1100.00 17.47 599. 17 0.00 0.00 599 58 0 41 0 02 

10060. 0 10060. o. o. 1954. o. 79. 
0.06 0.00 5 15 0.00 0.000 0.025 0 000 0 000 

0.000506 61 61. 61 2 0 0 0 00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA 
0.00 1.56 3.02 0 00 174.40 0.00 2318.40 

*SECNO 1143 000 

6070,LOW FLOW BY NORMAL BRIDGE 

• LOSS 
TWA 
ELMIN 
TOPWID 

240 000 
0 11 

8 
583. 10 
223.20 

650 000 

602 40 

0 02 
9 

581 70 
165.86 

ss 
0 00 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENOST 

593 00 
592.50 

706 80 
930 00 

601. 70 
601 00 

727 55 
900 67 

ELCHU 
581 70 

EGPRS= 0 000 EGLWC= 599.583 ELLC= 60i 700 PCWSE= 599.172 ELTRD= 603. iOO 

3265 DIVIDED FLOW 

3370 NORMAL BRIOGE,NRD= 17 MIN ELTRD= 603 10 MAX ELLC= 601 70 

3470 ENCROACHMENT STATIONS= 418.5 902.1 TYPE= TARGET= 520 000 

• • 

PAGE 18 

ELCHO 
581. 70 

• 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLDSS BANK ELEV 
Q OLOB OCH QRDB ALD9 ACH ARDS VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELM IN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI AL !DC !CONT CDRAR TOPWID ENDST 

PROF 1 

:CHV= 0.300 CEHV= 0.500 
SECNO 165 000 

1470 ENCRDACHMEN1 S1A1IDNS= 276.0 1012 0 TYPE= 1 TARGET= 800 000 
165 00 20 90 597 BO 0 00 597 80 598 13 0 3J 0 00 0.00 593 00 
10780. 423. 9989 368 337 2106 215 0 0 591 70 

0 00 1. 26 4 74 1 71 0 040 0 030 0 040 0 ooo 576.90 489 90 
0.000416 0 0 0 0 0 0 0 00 487 32 977 22 

,PECIAL BRIDGE 

,B XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 1 54 2 80 0.00 170 00 0 00 1389.00 0 00 576 90 576 90 

'SECNO 194 .000 
'RESSURE FLOW 

EGPRS EGL WC HJ QWEIR QPR BAREA TRAPEZOID ELLC EL TRO 
AREA 

599. 24 598 13 0 00 0 10780 1389. 3298 596 30 599 60 

llJ7O tNCR0ACHMtNT ST Al IONS= 276 0 1012.0 fYPE= 1 TARGET= 800 000 
UTICA ROAD US FACE USGS STAGE GAGE 1981 HWM IS 601.7 

194 .00 22 11 599 01 0 00 0 00 599.24 0 23 1 11 0 00 593 00 
10780 841 9437. 502. 688. 2298 304. 2 0 591. 70 

0 00 1 22 4 . 1 1 1 .65 0 040 0 030 0 040 0 000 576 90 -419 69 
0.000279 29 ;;rn 29 2 0 0 0.00 564.35 984 04 

•SECNO 594 000 

1470 ENCROACHMENT STATIONS= 558 0 1023 0 TYPE= 1 TARGET= 500 000 
594 00 18 92 599.09 0 00 0 00 599 33 0 24 0 09 0 00 590 07 
10780 1021 9320. 439 1761 2203 866 40. 5 589 57 

0 03 0.58 4 23 0.51 0. 150 0 030 0 150 0 000 580 17 558 00 
0.000180 420. 400. 385 2 0 0 0 00 444.71 1002 71 



?????? ?????? 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENOST 

6070,LOW FLOW BY NORMAL BRIDGE 

EGPRS= 0.000 EGLWC= 599 707 ELLC= 601 .000 PCWSE= 599 245 EL TRO= 603 400 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE.NAO= 17 MIN ELTRD= 603 40 MAX ELLC= 601 00 

3470 ENCROACHMENT STATIONS= 423 0 1034 0 TYPE= TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 

16 MILE RD US 
1223 .00 

10060 
0.06 

0 000591 

17 17 
0. 

0.00 
43 

CCHV= 0.300 CEHV= 
*SECNO 1323 000 

599 27 
10060 

5.44 
43 

0 500 

3470 ENCROACHMENT STATIONS= 
1323.00 17.47 599,62 

10060 1306. 8205 
0 07 1.04 4 04 

0.000129 100. 100 

CCHV= 0. 100 CEHV= 
*SECNO 2223.000 

0 300 

3470 ENCROACHMENT STATIONS= 
2223 00 17.11 599 67 

10060. 2. 9909 
0 13 0.14 4.78 

0 000199 870. 900. 

• 

0 00 
0 

0 00 
43 

329 0 
0.00 
549 
1. 45 
100 

o.o 
0.00 
149, 
0,99 
940. 

0 00 
0 

0 000 
2 

940 0 
0.00 

1256 
0.040 

2 

600.0 
0 00 

15. 
0. 110 

2 

603 40 ELREA= 

599 73 
1849 
0.025 

0 

TYPE= 
599.83 

2030 
0.025 

0 

TYPE= 
600 02 

2073. 
0 025 

0 

0 46 
0 

0.000 
0 

0 03 
85. 

0 000 
-6 62 

1 TARGET= 
0 21 0 02 
378 91 

0.040 0 000 
0 0 00 

1 TARGET= 
0 35 0. 14 
150 152 

0 060 0 000 
0 0 00 

• 

650.000 

603.40 

0.00 
9 

582 10 
165 61 

650 000 
0.07 

10 
582 15 
573 14 

599 999 
0 04 

18. 
582 56 
205 96 

601 00 
600 90 

735 50 
908 43 

592 05 
591 55 

366 86 
940 00 

598 46 
593 26 

274.81 
480. 76 

PAGE 20 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
Q QLOB QCH QROB ALOB ACH AROB VOL 
TIME VLOB VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE.ELLEA= GO~ 10 ELREA= 

1143 00 17 47 599 17 
10060 0 10060 

0.06 0.00 5.45 
0.000524 43. 43 

*SECNO 1150 000 

3470 ENCROACHMENT STATIONS= 
1150.00 17 50 

10060 21 
0 06 0. 16 

0 000194 7 

•SECNO 11 BO 000 

3265 DIVIDED FLOW 

599 28 
9995 

4 97 
7. 

3470 ENCROACHMENT STATIONS= 

0 00 
0 

0 00 
43. 

725 4 
0 00 

44 
0 18 

7 

423 0 

0 00 599 63 0.46 0.02 
0 1845, 0 81 

0 000 0 025 0 000 0 000 
0 0 0 -108 91 

911 4 TYPE= 1 TARGET= 
0.00 599 66 0 38 0 00 
132 2012 252 81 

0 400 0 025 0 400 0 000 
2 0 0 0.00 

1034 0 TYPE= fARGET"' 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE.ELLEA= 603 40 ELREA= 

1180.00 17. 14 599. 24 0 00 0.00 599 71 0 46 0 01 
10060 0 10060 0 o. 1843, o. 83. 

0.06 0 00 5.46 0 00 0 000 0 025 0 000 0 000 
0 000598 30 30 30 2 0 0 0 00 

SPEC I AL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA 
0.00 1 56 3 04 0 00 173 90 0.00 2121 10 

•SECNO 1223 000 

• PAGE 19 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENOST 

601 00 

0 03 601 70 
9 601 00 

581 70 727 55 
165 86 900 67 

200.000 
0.02 591. 68 

9 591 18 
581 78 725 40 
186 00 911 40 

650 000 

603 40 

0 04 601. 00 
9 600 90 

582 10 735 50 
1G5 59 908.42 

ss ELCHU ELCHO 
0 00 582 10 582 10 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QL08 QCH QROB ALOB ACH ARDS VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN 8WC 8WP 8AREA ss ELCHU -ELCHO 
0.00 1 79 2.80 0 00 161 00 0 00 1680 00 0 00 584 40 584 40 

*SECNO 8394 000 
PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

601. 85 601. 17 0 00 288. 9041 1680 2576 600.40 600 90 

3470 ENCROACHMENT STATIONS= 104. 4 1252 8 TYPE= 1 TARGET= -120 000 
15 MILE RO us 

8394 00 17.24 601. 64 0 00 0 00 601. 79 0 15 0 62 0 00 595 80 
9360. 2756 6604. 0 1413 1891. 0 507 59 602 50 
0.56 1 95 3 49 0 00 0 035 0 025 0 000 0.000 584 40 393.09 

0 000250 54. 54 54 2 0 3 0 00 485 61 878.70 

*SECNO 8494.000 

3470 ENCROACHMENT STATIONS• 139.2 1305.0 TYPE• 1 TARGET• - 160 000 
8494.00 17. 12 601 62 0 00 0 00 601 85 0.23 0 02 0 04 596 10 

10440. 2317 8123 0 1458. 1911 . 0 515 60. 602 40 
0.57 1 59 4.25 0 00 0 035 0.025 0.000 0 000 584 50 445 99 

0 000162 100. 100. 100. 2 0 0 0 00 473 91 919 91 

*SECNO 9594 000 

3470 ENCROACHMENT STATIONS= 260 0 1260.0 TYPE= 1 TARGET• -260 000 
9594 00 16.09 601 79 0 00 0 00 602 03 0.25 0 18 0 01 598 10 

10440. 1480. 8960 0 1299. 2096 0 585 10 602.50 
0 64 1 14 4.28 0 00 0 035 0 025 0 000 0 000 585 70 350 65 

0.000186 630. 1100. 1520. 2 0 0 0 00 677 40 1028 05 

*SECNO 9653.000 

3470 ENCROACHMENT STATIONS= 260 0 1210. 0 TYPE= 1 TARGET" 950.000 

• • • 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TR I AL IOC !CONT CORM~ TDPWID ENDST 

CCHV= 0. 100 CEHV= 0 300 
•SECNO 3180.000 

3470 ENCROACHMENT STATIONS= 0 0 600 0 TYPE= 1 TARGET= 599 999 
3180.00 16 86 599 86 0 00 0.00 600 21 0 36 0 20 0 00 598 90 

10060. 3. 984? 210 10 2037 142 201 23 593 70 
0. 18 0 33 4 83 1 48 0 040 0 025 0 040 0 000 583 00 280 01 

0.000209 925. 957, 995 2 0 0 0 00 199 95 479 96 

*SECNO 5720.000 

3470 ENCROACHMENT STATIONS= 0 0 800.0 TYPE= 1 TARGET"' 799 999 
5720.00 16 22 600 42 0 00 0 00 600 75 0 34 0 54 0 00 599 30 

9360. 9. 9351 0 23 2005, 0 323 34 600 90 
0 33 0 37 4 66 0 00 0 040 0 025 0 000 0 000 584 20 358 66 

0 000216 2600 2540 2500 2 0 0 0 00 196 48 555 13 

*SECNO 7470.000 

3470 ENCROACHMENT STATIONS= 420 0 1500 0 TYPE= 1 TARGET= -420 000 
7470.00 16.78 600.88 o.oo 0 00 601 03 0 15 0 26 0.02 595.70 

9360 1941. 7419 0 1544. 2142. 0 438 49 602 .00 
0.49 1. 26 3.46 0.00 0 035 0 025 C 000 0.000 584. 10 524 14 

0.000109 1830. 1710. 1750 2 0 0 0 00 532 50 1056. 64 

*SECNO 8270 000 

3470 ENCROACHMENT STATIONS= 130 5 1305 0 TYPE= 1 TARGET= -150 000 
8270.00 16.53 600 93 o.oo 0 00 601 15 0.22 o. 10 0 02 596.00 

9360 1861 7499. 0. 1264 1830 0 498 58 602 30 
0 55 1. 47 4. 10 0.00 0 035 0 025 0 000 0.000 584,40 463 08 

0 000158 BOO 760 840 2 0 0 0 00 455 75 918 83 

CCHV= 0 300 CEHV= 0 500 
*SECNO 8340.000 

3470 ENCROACHMENT STATIONS= 95 7 1252 8 TYPE= 1 TARGET= -110 000 
8340 00 16 59 600.99 0.00 0 00 601.17 0.19 0.02 0 01 595 BO 

9360. 2494, 6866. 0 1203. 1786 0 503 59 602 50 
0.56 2.07 3 84 0.00 0 035 0 025 0 000 0 000 584 40 401 46 

0.000328 70 70 70. 2 0 0 0 00 477 24 878,70 
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SECNO 
Q 

TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLDBL 

*SECNO 9777.000 

CWSEL 
QCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
9777.00 16 63 602.08 

10440. 1820. 8620 
0 66 1 15 3. 94 

0.000151 100 100 

CCHV• 0 100 CEHV= 
•SECNO 11596.000 

11596 00 15.92 
10440 0. 

0 76 0.00 
0.000300 1975. 

•SECNO 13196 000 

0 300 

602.32 
10429. 

5 13 
1819. 

3470 ENCROACHMENT STATIONS• 
13196.00 

10440 
0.85 

0 000243 

*SECNO 14796 
14796.00 

10440 
0.93 

0 000316 

*SECNO 16096 
16096 00 

9210 
1 01 

0 000281 

11 31 
0. 

0 00 
1320 

000 
15.88 

0. 
0 00 

1600 

000 
16 90 

o. 
o.oo 

1200 

CCHV• 0. 300 CEHV• 
•~~C.NO 1h~~h 000 

• 

602.81 
10113 

4.83 
1600 

603 18 
10440. 

5 38 
1600 

603 70 
9210 

4.67 
1300 

0.500 

CRIWS 
QROB 
VROB 
XLOBR 

250.0 
0 00 

o. 
0 00 
100 

0.00 
11. 

0.56 
1660. 

0 0 
0 00 
327 
1.32 

1760 

0.00 
0. 

0 00 
1600 

0 00 
0 

0 00 
1600. 

WSELK 
ALOB 
XNL 
!TRIAL 

1260 0 
0 00 

1588. 
0.035 

0 

0 00 
o. 

0 000 
2 

EG 
ACH 
XNCH 
!DC 

TYPE= 
602. 28 

2186 
0 025 

0 

602 73 
2033 
0 025 

0 

538.0 TYPE• 
0.00 

o. 
0 000 

2 

0 00 
o. 

0.000 
2 

0 00 
o. 

0 000 
2 

603 16 
2095. 
0 025 

0 

603 64 
1939 
0.025 

0 

604 03 
1974 
0 025 

0 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
0 20 0 02 

0 600 
0.000 0 000 

0 0 00 

0 41 
20. 

0 040 
0 

0 38 
724. 

0 000 
0.00 

TARGET• 
0 35 
248 

0.045 
0 

0.45 
0 

0 000 
0 

0 34 
0. 

0.000 
0 

0.43 
805. 

0 000 
0.00 

0. 44 
884 

0.000 
0 00 

0 39 
943 

0 000 
0 00 

• 

OLOSS 
TWA 
ELMIN 
TOPWIO 

-250.000 
0 00 

73 
585. 45 
706 52 

0 06 
93. 

586 40 
201 20 

537 999 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

597 85 
602.25 

323 04 
1029 56 

607 GO 
GOO 70 

824 07 
1025 27 

0 Oii00000.30 
101 595 90 

585 50 66 71 
242 81 309 52 

0.03 
109 

587 30 
16 1 4 1 

0.01 
114 

586.80 
188 54 

621 70 
613 10 

108 99 
270. 40 

613 40 
604 60 

123.20 
311. 74 

PAGE 24 

• 
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SECNO DEPTH CWSEL CRIWS 
Q QLOB QCH QROB 
TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

9653.00 16 43 60i 83 0 00 
10440 1694 8746 0 

0 65 1 14 4 06 0 00 
0 000163 59 59 59 

•SECNO 9654 000 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRD= 21 MIN ELTRD= 

3470 ENCROACHMENT STATIONS= 
9654 00 16 31 

10440 14 
0 65 0 35 

0 000271 1. 

"'SECNO 9676 000 

3265 DIVIDED FLOW 

601 7 1 
10426. 

5 53 
1 

200 0 
0 00 

0 
0 00 

1 . 

• 
WSELK EG HV HL 
ALOB ACH AROB VOL 
XNL XNCH XNR WTN 
!TRIAL roe !CONT CORAR 

0 00 602 05 0.22 0 01 
1479 2154 0 590 
0.035 0 025 0 000 0 000 

2 0 0 0 00 

601 40 MAX ELLC= 603 40 

1150 0 TYPE: 1 TARGET= 
0 00 602 18 0 47 0.00 

39 1886 0 590 
0 025 0 020 0 000 0 000 

2 0 0 -1229 91 

3370 NORMAL BR!DGE,NRD= 21 MIN ELTRO= 601.40 MAX ELLC= 603 40 

3470 ENCROACHMENT STATIONS= 
9676.00 16 31 601 71 

10440 14 10426. 
0 GS O 36 5.53 

0 000271 22. 22. 

"'SECNO 9677.000 

3470 ENCROACHMENT STATIONS= 
9677.00 16 67 602 07 

10440. 1838. 8602 
0 65 1.15 3.93 

0.000149 1 1. 

200 0 
0 00 

0 
0 00 

22. 

280.0 
0 00 

0 
0 00 

1 

1150 0 
o.oo 

40 
0 025 

0 

1210 0 
0.00 

1605. 
0.035 

2 

TYPE= 
602 19 

1886. 
0 020 

0 

TYPE= 
602 27 

2191 
0 025 

0 

TARGET= 
0 47 0 01 

0 591. 
0 000 0.000 

0 -1231 47 

1 TARGET= 
0 20 0 00 

0 591 
0.000 0 000 

0 0 00 

OLOSS 
TWA 
ELMIN 
TOPWID 

0 Oi 
71 

585 40 
695. 73 

-200 000 
0 13 

71 
585 40 
667 96 

-200 000 
0.00 

72 
585 40 
668 23 

930 000 
0 08 

72 
585.40 
708 12 

BANK £LEV 
LEFT/RIGHT 

SSTA 
ENDST 

597 80 
602 20 

333 27 
1029 00 

603 30 
603 40 

294 6 f 
967 67 

603.30 
603. 40 

294 36 
967 69 

597 80 
602.20 

321 53 
1029 64 

• PAGE 23 
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SECNO DEPTH CWSEL CR!WS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWIO ENOST 

*SECNO 17268 000 

3265 DIVIDED FLOW 

17268 00 17. 73 604. 23 0 00 0 00 604.40 0 17 0 01 0 01 608 80 
9210 o. 9210 0. 0 2797 0 1011 . 122 609 20 

1 10 0 00 3 29 0 00 0 000 0 025 0 000 0 000 586 50 400 00 
0.000181 100 100 100 0 0 0 0 00 179 80 591 BO 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN awe BWP BAREA ss ELCHU 
0 00 1 60 3.04 0.00 191 80 0.00 3230 00 0 00 586 50 

*SECNO 17368.000 

6070,LOW fLOW BV NORMAL BRIDGE 

EGPRS= 0 000 EGLWC= 604 396 ELLC= 607 000 PCWSE= 604 227 ELTRD= 607 100 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRD= 21 MIN ELTRD= 607. 10 MAX ELLC= 607 00 

17368 .00 17.75 
9210 0 

1 11 0 00 
0.000192 100 

*SECNO 18244.000 

3265 DIVIDED FLOW 

18244.00 17 .05 
9210. 100. 

1 17 0.85 
0.000205 150 

CCHV= 0.100 CEHV= 

• 

604 25 
9210 

3 29 
100 

604 35 
8596 

4.67 
876 

0.300 

0 00 
0. 

0.00 
100 

0 00 
514. 
1. 65 

1400. 

0 00 
0 

0.000 

0 00 
118 

0 025 
2 

604 41 
2797 
0 025 

0 

604 67 
1840 
0 025 

0 

0 17 
0 

0 000 
0 

0 32 
311 

0.028 
0 

• 

0 02 
1018 
0 000 

0 00 

0 18 
1069 
0 000 

0 00 

0 00 
123. 

586 50 
179 BO 

0 OB 
128 

587.30 
406.55 

608 BO 
609. 20 

400 00 
591 80 

602 BO 
598. 40 
56 95 

521 58 

PAGE 26 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
0 QLOB QCH OROS ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITHIAL IDC !CONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

16396 00 16.26 603 76 0 00 0.00 604 16 0.39 0 09 0 03 606 70 
9210 0. 9210. 0 0 1831 0 956 115 605 10 

1 03 0 00 5 03 0.00 0.000 0 025 0 000 o.oco 587.50 177 13 
0 000349 300. 300 300. 2 0 0 0 OC 141 73 322 36 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 t 62 3 07 n nn 

V VV 290 00 0 00 2030 00 0 00 587 50 587 50 

*SECNO 16418.000 

6070,LOW FLOW BY NORMAL BRIDGE 

EGPRS= o ooo EGLWC= 604 156 ELLC= 605 300 PCWSE= 603 763 ELTRO= 606 100 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE.NRO= 16 MIN ELTRD= 606. 10 MAX ELLC= 605 30 

16418.00 16.27 603 77 o.oo 0 00 604 16 0 39 0 01 0.00 606 70 
9210 0 9210 o. 0 1831 0 9S7. 11 S 605. 10 

1 .03 0.00 5,03 0 00 0.000 0 025 0 000 0 000 587 50 177 13 
0.000349 22. 22 22. 0 0 0 0 00 141 73 322 36 

•sECNO 16768 000 
16768 00 16.03 604,03 0 00 0 00 604 28 0 25 0 08 0 04 597 70 

9210 407 7942 862. 263 1862 540 974 117 591 10 
i 05 i 54 4 26 1.60 0 028 0 025 0 030 0 000 588 00 11 5 11 

O OOC148 400 350 300. 2 0 0 0 00 397 88 512 98 

•SECNO 17168 000 
17168.00 16 22 604 22 0.00 0 00 604 37 o. 15 0 06 0.03 598 20 

9210 , 3961. 5073 176 1767 1389 146. 1004 122 599 10 
1 .09 2 24 3,65 1 21 0 025 0.025 0 028 0 ooc 588 00 57 BO 

0.000123 600. 400 100 2 0 0 0 00 481 86 539 66 



777?77 7?777? 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

*SECNO 23319.000 
23319.00 17 04 

8580 0 
1 50 0 00 

0 0002B4 800 

*SECNO 23569.000 

CWSEL 
QCH 
VCH 
XLCH 

605 54 
8381. 

5 20 
900 

3470 ENCROACHMENT STATIONS= 
23569 00 17 42 G05 82 

6510. 0. 6510. 
1.51 0 CO 3.6B 

0 000154 150 250 

CCHV= 0.100 CEHV= 
*SECNO 24369.000 

0 300 

3470 ENCROACHMENT STATIONS= 
24369.00 

6510 
1 56 

0 000224 

16,99 
0. 

0 27 
850. 

*SECNO 25819.000 

605 89 
6510 

4.48 
800 

3470 ENCROACHMENT STATIONS= 
25819.00 17.41 606 21 

6510. o. 6510 
1.64 0.00 5.50 

0 000399 1350, 1450 

CCHV= 0 300 CEHV= 0 500 
•SECNO 25919 000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 
25919.00 16.71 606.21 

6510. 3. 6501. 
f 64 1.00 6 16 

0.000972 100. 100. 

• 

CRIWS 
QROB 
VROB 
XLOBR 

0 00 
199 
1. 77 
875 

0.0 
0 00 

0 
0 00 
300 

0 0 
0 00 

0 
0 00 
900. 

260 0 
0 00 

0 
0 00 

1500 

287.0 
0 00 

6. 
1 41 
100. 

WSELK 
ALOB 
XNL 
!TRIAL 

0.00 
o. 

0.000 
2 

750 0 
0 00 

0. 
0 000 

2 

500.0 
0 00 

2 
0 028 

2 

775 0 
0 00 

0. 
0 000 

2 

750 0 
0.00 

3. 
0 028 

2 

EG 
ACH 
XNCH 
roe 

605 95 
1612 
0 025 

0 

TYPE= 
606 03 

1769 
0 025 

0 

TYPE• 
606 21 

1453. 
0 025 

0 

TYPE= 
606 68 

1183 
0 025 

0 

TYPE= 
606 80 

1055. 
0 025 

0 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

0 41 
113 

0 028 
0 

0 15 
134 1 
0 000 

0 00 

1 TARGET• 
0 21 0 05 

0. 135 1 
0 000 0 000 

0 0 00 

TARGET= 
0 31 0 15 

0 1380 
0.000 0 000 

0 0 00 

1 TARGET= 
0 47 0 43 

0. 1424 
0 000 0 000 

0 0 00 

1 TARGET= 
0 59 0 06 

5. 1427. 
0 025 0 000 

0 0.00 

• 

• LOSS 
TWA 
ELMIN 
TOPWIO 

0 08 
163 

588 50 
172 16 

749 999 
0 02 
164 

588 40 
152 07 

499.999 
0.03 
167. 

588 90 
128 17 

515.000 
0 05 
171 

588 80 
110 59 

463.000 
0.06 
171 

589 50 
106 52 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

606 60 
602 20 

571 80 
743 96 

610 00 
610 40 

537. 18 
689 25 

605, 50 
609 50 

336 12 
464 29 

609 20 
609 30 

510 61 
621 19 

604.90 
604 00 

496 05 
608 17 

PAGE 28 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWID ENDST 

*SECNO 19119.000 
19119.00 16 43 604.53 0.00 0 00 604.86 0 33 0 19 0 00 609 20 

9210. 0. 9056 154. 0 1955 166 1113 135 599 60 
1. 22 0 00 4 63 0 93 0 000 0 025 0 045 0 000 588 10 139 20 

0 000228 850 875 BOO 1 0 0 0 00 238 06 377 26 

*SECNO 20219.000 

3265 DIVIDED FLOW 

20219.00 17 20 604.90 0 00 0 00 605 09 0 18 0 22 0 01 620 70 
9210 0 9002 208 0 2595. 231 1175 14 2 606 90 

1 3 1 0 00 3 47 0 90 0 000 0 025 0.040 0 000 587 70 53 37 
0 000170 1100. 1100 1000 2 0 0 0 00 371 26 621 96 

"'SECNO 21119 000 

3265 DIVIDED FLOW 

21119 00 16.28 604 ,98 0 00 0 00 605 31 0 33 0 18 0 04 607.30 
9210 427 8783 0. 289. 1871. 0 1226 149. 609.30 

1.36 1 48 4 69 0 00 0 028 0 025 0 000 0 000 588 70 255 71 
0.000242 BOO 900. 900 2 0 0 0 00 297 53 690 41 

*SECNO 22069.000 
22069 00 17 00 605. 20 0.00 0 00 605 62 0 43 0.28 0 03 609.50 

9210 0. 9210. 0 0 1755 0 1268 154 608.30 
1 4 1 0 00 5.25 0 00 0 000 0 025 0 000 0 000 588 20 117.45 

0.000378 BOO 950 900 2 0 0 0 00 174 48 291 92 

*SECNO 22419.000 
3280 CROSS SECTION 22419 00 EXTENDED 5.68 FEET 

22419.00 17.38 605.58 0 00 0 00 605. 72 0 14 0.07 0 03 601, 80 
85BO. 272B 5826. 26 1660. 1684 36 1290. 157. 603 BO 

1 45 1 64 3.46 0.72 0 028 0.025 0 028 0 000 588 20 0 00 
0.000115 400 350 250. 2 0 0 0 00 526 58 526 5B 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL JDC ICONT CORAR TOPWIO ENDST 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= o.o 375.0 TYPE= 1 TARGET= 374 999 
27150.00 16 46 606 96 0 00 0 00 607 42 0 46 0 09 0 01 604 70 

6510. 42 6410 59. 34 1168 68. 1460 174 604 .60 
1 7 1 1. 23 5 49 0 86 0 030 0.025 0 040 0 000 590 50 127 16 

0.000325 200. 250 300 2 0 0 0 00 166 78 341 01 

"'SECNO 27900 000 
27900.00 17.36 607 26 0 00 0.00 607 67 0.41 0 25 o.oo 605 70 

6510 45 6465 0 42 1249 0 1483 177 609 80 
1. 75 1.09 5 18 0 00 0 030 0 025 0 000 0 000 589 90 146 99 

0.000335 800. 750. 700. 2 0 0 0.00 146 11 293 10 

CCHV= 0.300 CEHV= 0 500 
*SECNO 28000 000 

3265 DIVIDED FLOW 

28000.00 17. 18 607.28 0 00 0 00 607 73 0 46 0 04 0 02 605 60 
6510. 92 6418 0. 57. 1175. 1 1485 177 606 50 

1 75 1.60 5 46 0.36 0 030 0 025 0 040 0 000 590 10 135 21 
0.000545 100 100 100. 1 0 0 0 00 140 42 278 48 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1 54 3 04 0 00 116.00 0 00 1320 00 0 00 590 10 590 10 

*SECNO 28031 .000 

6070,LOW FLOW BV NORMAL BRIDGE 

EGPRS= 0 000 EGLWC= 607 732 ELLC= 608. 700 PCWSE= 601 211 ELTRO: 613.200 

3265 DIVIDED FLOW 

• • ·-
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWID ENOST 

SPECIAL BRIDGE 

SB XK XKOR CDFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1. 68 3 D4 D 00 104.00 0.00 1220 00 0 DO 589 50 589 50 

*SECNO 26025.000 

6070,LOW FLOW BY NORMAL BRIDGE 

EGPRS= 0.000 EGLWC= 606 797 ELLC= 607.900 PCWSE= 606. 208 ELTRO= 610 000 

3265 OIVIOEO FLOW 

3370 NORMAL BRIOGE,NRD= 14 MIN ELTRD= 610 00 MAX ELLC= 607 90 

3470 ENCROACHMENT STATIONS= 287 .o 750.0 TYPE: 1 TARGET= 463 000 
26025 00 16 82 606 32 0 00 0.00 606 90 0 58 0 10 0 00 604 90 

6510. 0 6510. 0 o. 1066 0 1429 17 f 604 00 
1. 65 0.00 6 11 0 00 0.000 0.025 0 000 0 000 589 50 495 71 

0 000953 106. ,ne ,ne " 0 0 -8 13 107 07 608 38 ,vv •vv < 

*SECNO 26125.000 

3470 ENCROACHMENT STATIONS= 260.0 750 0 TYPE= 1 TARGET= 490.000 
26125 00 16,99 606.48 0 DO 0 00 606 99 0 51 0 06 0 02 609.89 

6510 0. 6510, 0. 0 1137 o. 1432 172 609 99 
1 65 0 00 5 72 0 00 0 000 0 025 0 000 0 000 589 49 512 10 

0.000443 100. 100 100 2 0 0 0 00 108 30 620 40 

CCHV= 0.100 CEHV= 0 300 
*SECNO 26900.000 

26900 00 17.50 606.90 0 00 0.00 607 32 0 42 O 32 0 01 610 00 
6510 0. 6510, 0. 0 1249 0 1453 174 608.80 

1 69 0 00 5 21 0.00 0 000 0 028 0.000 0 000 589 40 184. 34 
0 000392 800 775. 725 2 0 0 0 00 104 59 288 93 

*SECNO 27150 000 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL roe rCoNT CORAR TOPWID ENDST 

28449 00 15 44 607 54 0 00 0 00 608 08 0 54 0 03 0 00 607 60 
6510 o. 6510 0 0 1100 1 1498 179 606 BO 

1 77 0 00 5 92 0 58 0 000 0 025 0 040 0 000 592 10 303 32 
0 001544 18. 18 18 2 0 0 0 00 102 73 418.89 

•SECNO 28549 000 
28549.00 15.67 607.71 0 00 0.00 608. 18 0 47 0 07 0 02 611, 44 

6510. 0 6510. 0. o. 1187 0 1501 179 612 44 
1. 78 0 00 5 49 0 00 0.000 0.025 0 000 0 000 592 04 275.00 

0 000402 100. 100 100 1 0 0 0 00 112 98 387,98 

CCHV= 0 100 CEHV= 0 300 
•SECNO 29749.000 

3470 ENCROACHMENT STATIONS= 0 0 750.0 TYPE= 1 TARGET= 749 999 
29749 00 17 02 608 32 0 00 0 00 608 56 0 25 0 37 0.02 612 40 

6510. 0 6510. 0 0. 1629 0 1540 183 609 70 
1 86 0 00 4 00 0.00 0 000 0 025 0 000 0 000 591 30 520 61 

0 000239 1100. 1200 1150 2 0 0 0 00 174.00 694 61 

*SECNO 30474.000 
30474 00 16. 71 608 46 0 00 0 00 608 77 0 31 0 18 0 02 613 55 

6510 o. 6510. 0 0 1459, 0 1565 186 611.35 
f. 91 0.00 4 46 0.00 0 000 0 025 0 000 0 000 591. 75 415 88 

0.000267 700. 725. 700 2 0 0 0 00 143 24 559 12 

*SECNO 31199.000 

3470 ENCROACHMENT STATIONS= 0 0 480 0 TYPE= 1 fARGET= 479 999 
31199.00 16 38 608. 58 0 00 0.00 609 04 0 46 0.23 0 05 615 00 

6510 0 6510 0. 0 1196 0 1587 188 613 30 
1 95 0 co 5 44 0 00 0 000 0 025 0.000 0 000 592.20 314 79 

0.000377 700. 725, 700 2 0 0 0 00 110 19 424.99 

CCHV 0 0.300 CEHV= 0.500 
*SECNO 31299.000 

3470 ENCROACHMENT STATIONS= 50 0 500.0 TYPE= 1 TARGET= 450 000 

• • -~ 
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SECNO 
Q 

TIME 
SLOPE 

?77??7 

DEPTH 
QLOB 
VLOB 
XLOBt. 

CWSEL 
QCH 
VCH 
XLCH 

CRIWS 
QRDB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

HV 
ARDS 
XNR 
!CONT 

• 
HL 
VOL 
WTN 
CORAR 

3370 NORMAL BRIDGE,NRD= 10 MIN ELTRD= 613.20 MAX ELLC= 608 70 

28031.00 
6510 

1 75 
0.000573 

17 19 
o. 

0 00 
31 . 

•SECNO 28331.000 
28331 00 16 83 

6510. 0 
1.77 0 00 

0 000299 300 

•SECNO 28431 000 

3265 DIVIDED FLOW 

28431 00 
6510. 

1. 77 
0 001554 

IS 41 
0. 

0.00 
100. 

;PECIAL BRIDGE 

;a XK XKOR 
o.oo 1. 54 

tSECNO 28449 000 

607. 29 
6510 

S 53 
31 

607 53 
6510 

4 92 
300 

607 SI 
6510. 

~.94 
100 

COFO 
3 04 

5070,LOW FLOW BV NORMAL BRIDGE 

0 00 
0 

0 00 
31 

0 00 
0 

0 00 
300 

0 00 
0 

0.57 
100. 

ROLEN 
0 00 

0 00 
0. 

0.000 
0 

o.oo 
0 

0 000 
2 

0 00 
0 

0 000 
2 

awe 

607 76 
1178 
0 025 

0 

607 91 
1323. 
0 025 

0 

608 OS 
\096 
0 025 

0 

117 .00 
BWP 

0 47 
0. 

0.000 
0 

0 38 
0 

0 000 
0 

0 55 
1 

0 040 
0 

0 02 
1486 
0 000 

-57 93 

0 12 
\495 
0 000 

0 00 

0 06 
1498 
0.000 

0 00 

BAREA 
0.00 1440 00 

OLOSS 
TWA 
ELMIN 
TOPW!D 

0 01 
178 

590. 10 
140 37 

0 03 
178 

590 70 
118 78 

0.09 
179 

592 10 
102 45 

ss 
0 00 

BANK ELEV 
LEFT/RIGHT 

SSH 
ENDST 

605.60 
606 50 

135 25 
278 46 

610 10 
611 10 

272 17 
390 96 

607 60 
606 80 

303 39 
418 81 

ELCHU 
592 10 

EGPRS= 0 000 EGLWC= 608 054 ELLC= 610 800 PCWSE= 607 506 ELTRO= 613.100 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRO= 8 MIN ELTRO= 6\3.10 MAX ELLC= 610 80 

1677 BRIDGE DECK DEFINITION ERROR AT STATIONS 417 00 428 00 

4t 
PAGE 31 

ELCHO 
592 \0 
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SECNO 
Q 
TIME 
SLOPE 

28449 00 
6510. 

1 77 
0 001544 

DEPTH 
QLOB 
VLOB 
XLOBL 

15 44 
0 

0 00 
18 

*SECNO 28549.000 
28549 00 15 67 

6510. 0 
1 78 0 00 

0.000402 100 

CCHV= 0.100 CEHV= 
*SECNO 29749.000 

CWSEL 
OCH 
VCH 
XLCH 

607 54 
6510 

5 92 
18 

607 71 
6510. 

5 49 
100. 

0.300 

3470 ENCROACHMENT STATIONS= 
29749.00 17.02 '608 32 

6510 0 6510 
1.86 0 00 4 00 

0.000239 1100. 1200 

*SECNO 30474 
30474.00 

6510 
1 91 

0 000267 

000 
16 71 

0 
0 00 
700. 

*SECNO 31199.000 

608 46 
6510 

4 46 
725 

3470 ENCROACHMENT STATIONS= 
31199 00 °16 38 608 58 

6510. 0 6510 
1 95 0 00 5 44 

0 000377 700 725. 

CCHV= 0.300 CEHV= 0 500 
*SECNO 31299 ODO 

3470 ENCROACHMENT STATIONS= 

• 

CRIWS 
QROB 
VROB 
XLOBR 

0 00 
0 

0 58 
18 

0 00 
0 

0 00 
100 

0 0 
0.00 

0 
0.00 

1150 

0 00 
0 

0 00 
700 

0.0 
0 00 

0 
0 00 
700 

50 0 

WSELK 
ALOB 
XNL 
!TRIAL 

0 00 
0 

0 000 
2 

0 00 
0 

o oqo 

750 0 
0 00 

0 
0.000 

2 

0 00 
0 

0.000 
2 

480 0 
0 00 

0 
0 000 

2 

EG 
ACH 
XNCH 
IDC 

608 08 
1100 
0 025 

0 

608 18 
1187 
0 025 

0 

TYPE= 
608 56 

1629 
0 025 

0 

608 77 
1459 
0 025 

0 

TYPE= 
609 04 

1196 
0 025 

0 

500 0 TYPE• 

HV 
AROB 
XNR 
!CONT 

0 54 
1. 

0.040 
0 

0 47 
0 

0 000 
0 

HL 
VOL 
WTN 
CORAR 

0 03 
1498 
0 000 

0 00 

0 07 
1501 
0 000 

0 00 

TARGET= 
0.25 0 37 

0 1540 
0 000 0.000 

0 0 00 

0 31 
0 

0 000 
0 

0 18 
1565 
0 000 

0 00 

1 TARGET= 
0 46 0 23 

0 1587. 
0.000 0 000 

0 0 00 

TARGET= 

• 

OLOSS 
TWA 
ELMIN 
TOPWID 

0 00 
179 

592. 10 
102.73 

0 02 
179 

592 04 
112 98 

749 999 
0 02 
183. 

591 30 
174 00 

0 02 
186. 

591. 75 
143 24 

479 999 
0 05 
188, 

592 20 
110 19 

450 000 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

607 60 
GOG.BO 

303 32 
418 89 

611 44 
612 44 

275 00 
387 98 

612 40 
609 70 

520 61 
694 61 

613 55 
611 35 

415 88 
559 12 

615 00 
613 30 

314 79 
424.99 

PAGE 32 

• 



?.? ?????? 

SECNO DEPTH CWSEL CRIWS 
Q QLOB QCH QROB 
TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

3370 NORMAL BRIDGE,NRD= 10 MIN ELTRD= 

28031 00 17. 19 
6510 0 

1. 75 0 00 
0 000573 31 

*SECNO 28331 000 
28331 00 16 83 

6510. o. 
1. 77 0.00 

0.000299 300. 

*SECNO 28431,000 

3265 DIVIDED FLOW 

28431.00 15 41 
6510 

1 77 
0 001554 

SPECIAL BRIDGE 

SB XK 
0 00 

0. 
0 00 
100 

XKOR 
1 54 

*SECNO 28449 000 

607 29 
6510 

5 53 
31 

607 53 
6510 

4.92 
300. 

607.51 
6510 

5 94 
100 

COFQ 
3.04 

6070,LOW FLOW BY NORMAL BRIDGE 

0 00 
0 

0 00 
31 

0 00 
0 

0 00 
300. 

0 00 
0 

0 57 
100 

ROLEN 
0.00 

• 
WSELK EG HV HL 
ALOB ACH AROB VOL 
XNL XNCH XNR WTN 
ITRI AL IDC !CONT CORAR 

613 20 MAX ELLC= 608 70 

0 00 607 76 0 47 0 02 
0 1178 0 1486 

0 000 0 025 0 000 0 000 
0 0 0 -57 93 

0 00 607 91 0.38 0 12 
0 1323 0 1495 

0.000 0 025 0.000 0 000 
2 0 0 0 00 

0.00 608 05 0 55 0 06 
0 1096 1 1498. 

0 000 0 025 0 040 0 000 
2 0 0 0 00 

BWC 
117 00 

BWP BAREA 
1440 00 0 00 

OLOSS 
TWA 
ELM IN 
l"OPWlD 

O 01 
178 

590 10 
140 37 

0 03 
178 

590 70 
118 78 

0 09 
179 

592 10 
102 45 

ss 
0 00 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENDST 

605 60 
606 50 

135 25 
278 46 

610 10 
611 10 

272 17 
390 96 

607 60 
606 BO 

303 39 
418 81 

ELCHU 
592 10 

EGPRS• 0 000 EGLWC• 608 054 ELLC• 610 800 PCWSE• 607 506 ELTRD= 613 100 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRD• 8 MIN ELTRD• 613 10 MAX ELLC• 610 80 

4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 417 00 428 00 

ELCHO 
592 10 

PAGE 

~t 
31 



?????? 

SECNO 
Q 
TIME 
SLOPE 

?????? 

OEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

6070,LOW FLOW BY NORMAL BRIDGE 

CRIWS 
QROB 
VROB 
XLDBR 

WSELK 
ALDB 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
!DC 

HV 
ARDS 
XNR 
ICDNT 

HL 
VOL 
WTN 
CORAR 

• LOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST 

EGPRS= 0 000 EGLWC= 609 472 ELLC= 610.900 PCWSE= 608 879 ELTRD= 614 900 

3370 NORMAL BRIDGE,NRD= 11 MIN ELTRD= 614 90 MAX ELLC= 610 90 

3470 ENCROACHMENT STATIONS= 
31483.00 16 27 608 77 

6510 0 6510 
1 96 0 00 7 62 

0 001181 53. 53 

*SECNO 31583.000 

3470 ENCROACHMENT STATIONS= 
31583 00 16 91 609 46 

6510 0. 6,10, 
1 96 0 00 5 18 

0 000330 100. 100 

CCHV= 0 100 CEHV= 
*SECNO 33333 000 

33333 00 16 67 
6510. 0. 

2 07 0.00 
0.000277 1700. 

CCHV= 0 300 CEHV= 
*SECNO 33433 000 

3265 DIVIDED FLOW 

33433 00 
6510. 

2 07 
0.000350 

• 

16.47 
18 

1, 22 
100 

0 300 

610 07 
6510 

4 73 
1750 

0 500 

610 07 
6445 

5. 16 
100 

50 0 
0.00 

0. 
0 00 

53. 

50 0 
0 00 

0 
0.00 
100 

0 00 
0 

o.oo 
1800 

0 00 
48 

1. 21 
100 

500 0 
0 00 

0 
0 000 

2 

500 0 
0 00 

0 
0 000 

2 

0 00 
0 

0.000 
2 

0 00 
14 

0.025 
2 

TYPE= 
609 68 

854. 
0.025 

0 

TYPE= 
609 88 

1256 
0 025 

0 

610 41 
1376. 
0 025 

0 

610 48 
1248 
0 025 

0 

1 TARGET= 
0 90 0 05 

0 1594 
0 000 0.000 

0 -295 92 

1 TARGET= 
0 42 0 06 

0 1597 
0 000 0 000 

0 0 00 

0 35 
o. 

0 000 
0 

0 41 
39 

0 035 
0 

0 53 
1650 
0.000 

0 00 

0 03 
1653 
0.000 

0 00 

• 

450 000 
0 15 
188 

592 50 
111 11 

450 000 
0 15 
189 

592 55 
112 55 

0 01 
193. 

593 40 
125 50 

0 03 
194 

593.60 
124 93 

598 90 
595.60 

277 31 
388.41 

615 35 
613 65 

313 56 
426 12 

613 50 
610 80 

363 58 
489 08 

606 70 
604 60 

363 45 
489 07 

PAGE 34 
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- -7 .... 7 ?????? -
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AR:OB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IQC !CONT CORAR TOPWIO ENDST 

31299 00 16. 16 608 56 0.00 0 00 609.15 0 59 0 05 0 07 598 90 
6510. 326 5759 425 107 888 171 1590 188 595 90 

1. 95 3 04 6 49 2 49 0 028 0.025 0 040 0 000 592 40 277 80 
0 000705 100 100 100. 2 0 0 0 00 110 13 387 93 

::,pt.t;lAL t:HOUl:it. 

SB XK XKOR COFQ ROLEN BWC BWP BAREA 55 ELCHU 
0 00 1 55 3 04 0 00 61 00 0 00 954 00 O 00 592 40 

*SECNO 31350,000 

6070,LOW FLOW BY NORMAL BRIDGE 

EGPRS= 0.000 EGL WC= 609 155 ELLC= 609 600 PCWSE"' 608.563 EL TOD= 613 700 

3370 NORMAL BRIOGE,NRD= 13 MIN EL TOD= 

3470 ENCROACHMENT STATIONS= 
31350 00 16 08 608 48 

6510 
1 .95 

0.001049 

0 
0.00 

51 

*SECNO 31430.000 

6510 
7 37 

51. 

3470 ENCROACHMENT STATIONS= 
31430.00 16 38 

6510 
1 96 

,.. ,..,..,....,-,n 
V VVV• IV 

SPECIAL BRIOGE 

SB XK 
0.00 

374 
3 26 -~ ov, 

X.KOR 
1. 55 

*SECNO 31483.000 

608 88 
5631. 

6 54 
80 

COFQ 
3.04 

50 0 
0 00 

0 
0 00 

51. 

50.0 
0 00 
505 
2 70 

80 

RDLEN 
0 00 

613 70 MAX ELLC= 609 60 

500 0 TYPE"' 1 TARGET= 
0 00 609 32 0 84 0 04 

0 883 0 1591 
0 000 0 025 0 000 0 000 

2 0 0 -273,70 

500 0 TYPE= 1 TARGET= 
0 00 609 47 0 59 0 07 
114 861 187 1593 

0 028 0 025 0 040 0 000 
2 0 0 0 00 

BWC 
61.00 

BWP BAREA 
977 00 0 00 

450 000 
0 13 
188 

592 40 
109 76 

450 000 
0 08 
188 

592 50 
111 57 

55 
0 00 

598 90 
595.90 

277 99 
387 75 

598 90 
595 60 

277 07 
388 63 

ELCHU 
592 50 

ELCHO 
592 40 

ELCHO 
592 50 

• PAGE 33 -



?777?7 ?????? 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TQPWIO ENDST 

CCHV= 0 300 CEHV= 0.500 
*SECNO 37088.000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 50.0 450 0 TYPE= 1 TARGET= 400 000 
37088 00 16 04 611 14 0.00 0 00 611 , 80 0 66 0 03 0 14 608 80 

6510 11 , 6490 9 7 992. 7. 1763 204 608. 70 
2 27 1 67 6.54 1 .23 0.025 0 025 0 035 0 000 595 10 194 35 

0 001101 50. 50 50 2 0 0 0.00 107 67 312.97 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU 
0 00 1,66 2 80 0 00 107 00 0 00 1410 00 0 00 595 10 

*SECNO 37121 000 

6070,LOW FLOW BY NORMAL BRIDGE 

EGPRS= 0 000 EGLWC= 611 . 803 ELLC= 615 300 PCWSE= 6 11 140 ELTRD= 617 900 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRD= 10 MIN ELTRD= 617 90 MAX ELLC= 615 30 

3470 ENCROACHMENT STATIONS= 
37 121 00 16 08 611. 18 

6510 0 6510 
2.28 0 00 6 54 

0 001080 33 33 

•SECNO 37221 000 

50 0 
0 00 

0 
0 00 

33. 

450 0 
0.00 

o. 
0 000 

2 

TYPE= 1 TARGET= 
611 84 0.66 0.04 

996 0 1764 
0 025 0 000 0.000 

0 0 -14.18 

3470 ENCROACHMENT STATIONS= 50.0 450.0 TYPE"' TARGET== 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 617 50 ELREA"' 

0 05 
1766 
0.000 

400 000 
0 00 
204 

595 10 
108 27 

400 000 

617 80 

37221.00 
6510. 

2.28 
0 000300 

16 50 
0 

0 00 
100 

611.60 
6510 

4.92 
100. 

0 00 
0 

o.oo 
100 

0.00 
0. 

0.000 
2 

611 98 
1324 
0 025 

0 

0.38 
0. 

0 000 
0 0 00 

0 09 
204 

595 10 
120 55 

• • 

608 BO 
608 70 

194 27 
313 06 

617.50 
617 .80 

149 48 
270 03 

PAGE 36 

ELCHO 
595 10 

• 



??. ?????? • PAGE 35. 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLDB QCH QROB ALDB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLDBL XLCH XLDBR ITRIAL JDC !CONT CDRAR TOPWJD ENDST 

SPECIAL BRIDGE 

SB XK XKOR COFO ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 1. 50 3 09 0.00 103 00 0.00 1520 00 0 DD 593 60 593 60 

*SECNO 33438.000 

60?0,LDW FLOW BY NORMAL BRIDGE 

EGPRS-= 0 000 EGL WC= 610 476 ELLC= 612 900 PCWSE= 610 066 ELTRO= 613 000 

3265 DIVIDED FLOW 

3370 NORMAL BRIDGE,NRO= 11 MIN ELTRO:: 613 00 MAX ELLC= 612 90 

4677 BRIDGE DECK DEFINITION ERROR AT STATIONS 474 70 491 00 
33438.00 16 47 610 07 0.00 0.00 610 48 0 41 D DO 0 00 606 70 

6510 18 6445 48 14 1248 39 1653 194 604 60 
2 07 1. 22 5. 16 1. 21 0 025 0 025 0 035 0 000 593 60 363 45 

0 000350 5 5 5 0 0 0 0 00 124 93 489 07 

..-,~rr-.,n .-::i:'.':lc;'.':IA nt)n 
33538 DO 16.58 610 1? 0 00 0 00 610 53 0 35 0 03 0 02 613 69 

6510 0 6510 0 0 1365 0 1656 194. 610 99 
2 DB 0.00 4.?? 0 00 0 000 0 025 0 000 0 000 593.59 363 79 

0.000283 100 100. 100 2 0 0 D 00 125.0? 488 86 

CCHV= 0 100 CEHV= 0 300 
*SECNO 34888 000 

34888 00 1? .06 610 56 0 00 0.00 610 95 0.39 0 41 0 01 614.00 
6510 0 6510. o. 0 1294. 0 1697 198 616.00 

2 15 0 00 5 03 0 DO D 000 0 025 0 000 O ODO 593 50 120.64 
0 000335 1400. 1350. 1300. 2 0 0 0 00 123 12 243.76 

•SECNO 37038.000 
37038.00 17.06 fi 11 . 26 0.00 0.00 611 .63 0 38 0.68 0 00 617 50 

6510. 0 6510 0. o. 1320 0 1762 204. 617 80 
2 27 0.00 4.93 0 00 0.000 0 025 0.000 0 000 594 20 150 06 

0.000299 2100. 2150 2200. 2 0 0 0 00 119.13 269 19 



?????? ?????? 

***•****•**************•************************** 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR -
MODIFICATION -

01,02,03,04,05,06 
50,51,52,53,54,55,56 

************************************************** 

T1 
T2 
T3 

J1 !CHECK !NO NINV IOIR STRT 

o. 3 0 0 0 000000 

J2 NPROF !PLOT PRFVS XSECV XSECH 

2 000 0 000 -t 000 0 000 0 000 

• 

PAGE 38 

METRIC HVINS 0 WSEL FQ 

0 00 0 0 0 599 300 0 000 

FN ALLDC !BW CHNIM !TRACE 

0 000 0 000 0 000 0 000 0 000 

• • 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWID ENOST 

CCH\I= 0 100 CEHV• 0 300 
*SECNO 39121 000 

39121 00 17 00 612 20 0 00 0 00 612 64 0 45 0 65 0 02 620 40 
6510 0 6510 0 0 1215 0 1822 210 616 10 

2 3B 0 00 5 36 0 00 0 000 0 025 0 000 0 000 595 20 171 91 
0 000388 1900 1900 1900 2 0 0 0 00 117 36 289 28 

•SECNO 41121 000 
41121 00 17 35 612 95 0 00 0 00 613.56 0 61 0 86 o as 638 00 

6510. 0 6510 0 0 1036 0 1873 214 636 20 
2 47 0 00 6 28 0 00 0 000 0.025 0 000 0 000 595.60 251. 17 

0 000486 2000 2000. 2000 2 0 0 0 00 89 55 340 72 

*SECNO 42521 000 
42521 00 18 34 613.74 0 00 0.00 614 03 0 29 0 44 0 03 625 90 

6510 0 6510 0 0 1511 0 1914 218 622 30 
2 56 0.00 4.31 0 00 0 000 0 025 0 000 0 000 595 40 318 39 

0 000219 1300 1400 1550 2 0 0 0 00 132 61 451 00 



?????? ?????? PAGE 40 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICOflH CORAR TOPWiD ENDST 

*SECNO 1039 000 

3470 ENCROACHMENT STATIONS= 706 8 930 0 TYPE= 1 TARGET= 240 000 
1039.00 18.38 601 48 0 00 599 08 602. 19 0 71 0 12 0 20 593 00 

14650 65 14479. 106 277. 2130 421 113 11 592 50 
0 05 0 23 6.80 0 25 0 400 0 025 0 400 0 000 583 10 706 80 

0.000337 465 445 430 2 0 0 0 00 223 20 930 00 

•SECNO 1100.000 

3470 ENCROACHMENT STATIONS= 418.5 1023 0 TYPE= 1 TARGET= 650 000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 602.40 ELREA= 602 40 

16 MILE RD OS 
1100.00 19 96 601 66 0 00 599 17 602 25 0.59 0.03 0 03 601 70 

14650 0 14650 0 0 2370 0 116 12 601.00 
0 05 0.00 6 18 0 00 0 000 0 025 0 000 0 000 581 70 726 81 

0.000637 61 61 61. 2 0 0 0.00 174 36 901 17 

SPECIAL BRIDGE 

SB XK XKDR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 1 56 3 02 0.00 174 40 0 00 2318 40 0.00 581 70 581 70 

*SECNO 1143.000 
PRESSURE FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

602.62 602 25 0 00 0 14650 2318 3488 601 70 603 10 

3470 ENCROACHMENT STATIONS= 418.5 902 1 TYPE= 1 TARGET= 520 000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 603 10 ELREA= 601 00 

1143.00 20.36 602.06 0.00 599. 17 602.62 0.56 0. 37 0 00 601 70 
14650. 0 14650 0 0 2440. 5 119 12 601 00 

0 05 0.00 6.00 0 04 0.000 0.025 0. 400 0.000 58 1 . 70 726 BO 
0 000578 43 43. 43. 2 0 0 0 00 175. 30 902 10 

• • • 



?.? ?????? • -
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
Q QLOB QCH QROB ALOB ACH AROB VOL 
TIME VLOB VCH VROB XNL XNCH XNR WTN 
SLOPE XLDBL XLCH XLOBR !TRIAL JDC !CONT CORAR 

kPROF 2 

:CHV= 0. 300 CEHV= 0 500 
k$ECNO 165.000 

)470 ENCROACHMENT STATIONS= 276 D 1012 0 TYPE= 1 TARGET= 
165,QO 22.40 599 30 0 00 599.30 599,76 0.46 0 00 
15910. 1390 13744 776. 782 2363 327 0 

0 00 1 78 5.82 2.37 0.040 0 030 0 040 0 000 
0 000537 0 0, o. 0 0 0 0.00 

)PECIAL BRIDGE 

;e XK XKOR COFQ ROLEN BWC BWP BAREA 
0.00 1, 54 2 80 0.00 170 00 0 00 1389 00 

kSECNO 194 000 
'RESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR 8AREA TRAPEZOJD 
AREA 

602 44 J99 77 DOD 1791. 14054 1389 3298 

3470 ENCROACHMENT STATIONS= 276.0 1012 0 TYPE= 1 TARGET= 
UTICA ~OAD US FACE USGS STAGE GAGE 1981 HWM IS 601 7 

194 00 24 60 
15910 2662. 

0 DO 1 68 
D 000264 29, 

kSECNO 594.000 
3280 CROSS SECTION 

601 50 0 00 
12188 1060 

4.47 2 07 
29 29 

594 00 EXTENDED 

l470 ENCROACHMENT STATIONS= 325 5 
594.00 21 39 601 56 0.00 
15910. 2453, 12693, 763, 

0.03 0.67 5 01 0 64 
0.000209 420. 400 385 

0 00 60i 75 0 25 i gg 
158 1 2724 513 3 
D 040 D 030 D 040 0 ODD 

2 D 2 D DD 

0 79 FEET 

1023 .0 TYPE= 1 TARGET= 
599.09 601 87 0 31 D 09 

3671, 2534 1188 60 
0. 150 0.030 0 150 0 000 

2 D D 0 DD 

PAGE 39 • 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST 

800 000 
0 00 593.00 

0. 591. 70 
576 90 408 00 
577 69 985 69 

ss ELCHU ELCHO 
0 00 576 90 576 90 

ELLC ELTRO 

596 30 599 60 

800 000 

0 00 593 00 
D 591 70 

576 90 351 04 
644 29 995 33 

750 ODO 
D 03 590.07 

7. 589.57 
580 17 325 50 
689 98 1015 48 



??7??? 777??? PAGE 42 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI AL !DC !CONT CORAR TOPW!D ENDST 

:CHV= 0,300 CEHV= 0,500 
·sEGNO 1323.000 
1280 CROSS SECTION 1323 DO EXTENDED 0, 40 FEET 

1470 ENCROACHMENT STATIONS= 329 0 940,0 TYPE= 1 TARGET= 650 000 
1323,00 21.00 603, 15 0 00 599 62 603 33 0 18 0 02 o, 12 592 05 

14650 3612, 10144. 894, i121. 2508 563 133 13 591 55 
0,06 1 32 4 04 1.59 0,040 0 025 0 040 0 000 582. 15 329 00 

0 000097 100, 100, 100 2 0 0 0 00 611 00 940 00 

:CHV= O. 100 GEHV= 0 300 
'SECNO 2223. 000 

1470 ENCROACHMENT STATIONS"'- 0 0 600 0 TYPE= 1 TARGET= 599 999 
2223 00 20 52 603,08 0 00 599 67 603 54 0,46 0 12 0 OB 598 46 

14650 74 14210 366 174. 2571, 288 223 22 593 26 
0. 11 0.43 5.53 1 21 0 110 0 025 0 060 0 000 582 56 245 25 

0 000200 870 900 940 2 0 0 0 00 246 52 491 77 

:cHV= 0 100 CEHV= 0 300 
'SEGNO 3180,000 

1470 ENCROACHMENT STATIONS= 0 0 600 0 TYPE= 1 TARGET= 599 999 
3180 00 20 28 603,28 0 00 599,86 603.73 0 45 0 19 0,00 598 90 

14650 182 13945 523 161 . 2537 277 289 27 593 70 
0, 16 1 13 5,50 1 89 0 040 0 025 0 040 0 000 583 00 245 93 

0,000201 925, 957 995 2 0 0 0 00 245.08 491.01 

SECNO 5720 000 

1470 ENCROACHMENT STATIONS= 0.0 800 0 TYPE= 1 TARGET= 799 999 
5720.00 19 63 603 83 0 00 600 42 604 24 0 41 0 51 0 00 599,30 

13680, 394 13249 37 386 2538 40, 463. 45, 600 90 
0 30 1 02 5,22 0 92 0 040 0 025 0 040 0 000 584 20 226 65 

0 000199 2600 2540 2500. 2 0 0 0,00 347 45 574. 10 

•SECNO 7470,000 

• • • 



?. ?????? • 
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENOST 

•SECNO 1150 000 

3470 ENCROACHMENT STATIONS= 725 4 911 4 TYPE,= 1 TARGET= 200 000 
1150.00 20 28 602.06 0.00 599 2B 602 63 0 57 0 00 0 01 591 68 

14650 36. 14535. 78 184 2386 345 119 12 591 18 
0.05 0 20 6 09 0 23 0 400 0 025 0 400 0 000 581 78 725 40 

0.000233 7, 7 7 0 0 0 0 00 186 00 911. 40 

*SECNO 1180 000 

3470 ENCROACHMENT STATIONS= 423 0 1034 0 TYPE= 1 TARGET= 650 000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 603 40 E LREA = 603 40 

1180 00 19.94 602 04 0 00 599 24 602 66 0 62 0 01 
14650 0 14650 0. 0 2316 0 121. 

0 05 0 00 6 32 0.00 0 000 0.025 0 000 0 000 
0.000657 30 30 30 2 0 0 0 00 

SPECIAL BRIDGE 

SB XK XKDR COFQ ROLEN BWC BWP BAREA 
0 00 1 56 3 04 0 00 173.90 0 00 2121 10 

*SECNO 1223 000 
PRESSURE FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID 
AREA 

603. 20 602 66 0 00 0 14650 2121. 3287, 

3470 ENCROACHMENT STATIONS= 423 0 1034.0 TYPE= TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 603.40 ELREA= 

16 MILE RD us 
1223 00 20.53 602.63 0.00 599.27 603. 20 0.57 0 54 

14650 0. 14650 0 0. 2421 0 123. 
0 06 0 00 6.05 0.00 0 000 0 025 0.000 0 000 

0.000567 43 43 43 2 0 0 0 00 

0 02 
12 

582 10 
173 90 

ss 
0 00 

ELLC 

601 00 

650 000 

603 40 

0 00 
12 

582 10 
173 90 

601 00 
600 90 

735 08 
908 98 

ELCHU 
582 10 

ELTRD 

603 40 

601.00 
600 90 

735 08 
908 98 

PAGE 41 • 

ELCHO 
582 10 



?????? ?????? PAGE 44 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC ICONT CORAR TOPWIO ENDST 

8394 00 20 52 604 92 0 00 601 64 605.04 0 13 0 45 0 00 595 80 
13680 5601. 8040 39. 2861 2419 47 752 82 602. 50 

0 55 1 96 3 32 0 83 0.035 0 025 0 030 0.000 584 40 104 40 
0 000164 54 54 54 2 0 4 0 00 820 72 925 12 

•SECNO 8494.000 

3470 ENCROACHMENT STATIONS• 139 2 1305 .o TYPE• 1 TARGET= -160 000 
8494 00 20 39 604 89 0.00 601 62 GOS, 10 0 21 0.01 0 04 596. 10 

15320. 5124 10164 33 2940 2363 49. 764 84 602 40 
0.56 1 74 4 30 0.67 0 035 0 025 0 030 0 000 584 so 139.20 

0 000127 100. 100 100 2 0 0 0.00 825 78 964 98 

*SECNO 9594 000 

3470 ENCROACHMENT STATIONS= 260 0 1260 0 TYPE= 1 TARGET= -260 000 
9594 00 19.34 605.04 0 00 601 79 GOS 22 0 18 0 12 0 01 598 10 

~ Cr:1'\I"'\ 4679 10580 62 3175 2650 87 874 gg 602 50 ''-'"'"'-V 
0 64 1.47 3 99 0 71 0.035 0 025 0.030 0 000 585 70 260 00 

0.000120 630 1100 1520 0 0 0 0 00 842. 19 1102 19 

•SECNO 9653.000 

3470 ENCROACHMENT STATIONS• 260.0 1210 0 TYPE= 1 TARGET= 950.000 
9653.00 19 67 605.07 0 00 601. 83 605.24 o. 16 0 01 0 00 597.80 

15320 4867. 10372 81 3367. 2704 112 882 100 602 20 
0.65 1 45 3 84 0 72 0 035 0 025 0 030 0 000 585 40 260.00 

0.000108 59 59. 59 2 0 0 0 00 852 21 1112 21 

•sECNO 9654.000 

3370 NORMAL BRIDGE,NRD= 21 MIN ELTRD= 601 40 MAX ELLC= 603 40 

3470 ENCROACHMENT STATIONS= 200.0 1150 0 TYPE= 1 TARGET= -200 000 
9654 00 19.57 604. 97 0.00 601. 71 605.33 o. 36 0 00 0 10 603 30 

15320 3871 11448 1. 1513. 2142 3. 882 100 603 40 
0.65 2.56 S 34 0 21 0.025 0 020 0.025 0.000 585 40 200.00 

0 000474 1 . 1 . 1 2 0 0 -1997 .18 840. 32 1040 32 

• • • 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL GLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR lTRIAL IDC !CONT CORAR TOPWIO ENDST 

3470 ENCROACHMENT STATIONS= 420.0 1500 0 TYPE= 1 TARGET= -420 000 
7470 00 20 25 604.35 0 00 600 88 604 48 0 13 0 21 0 03 595 70 

13680. 444&. 9210 24 3079 2693 49 640 66 602 00 
0 47 1.44 3.42 0 50 0 035 0.025 0 030 0 000 584 10 420 00 

0 000080 1830. 1710 1750 2 0 0 0 00 682 20 1102 20 

*SECNO 8270 000 

3470 ENCROACHMENT STATIONS= 130.S 1305 0 TYPE= 1 TARGET"' -150 000 
8270.00 19.98 604 38 0 00 600.93 604 57 0. 18 0 07 0.02 596 00 

13680 4383 9278 18 2678 2306 34 737 79 602 30 
0.54 1 64 4.02 0 54 0 035 0 025 0 030 0 000 584 40 4 .,I"\ i:;_I"\ ,, .. n.J vv 

0.000115 800 760 840 2 0 0 0 00 823 15 953 65 

CCHV= 0 300 CEHV= 0.500 
*SECNO 8340 000 

3470 ENCROACHMENT STATIONS= 95.7 1252 8 TYPE= 1 TARGET= - 110 000 
8340 00 20 05 604 45 0.00 600.99 604.59 0 14 0.01 0 01 595 80 

13680 5413 8243 24 2574 2343 30 745 81 602 50 
0.55 2 10 3.52 o. 81 0 035 0 025 0 030 0 000 584 40 95 70 

0 000199 70. 70 70 2 0 0 0 00 813 41 909 11 

SPECIAL BRIDGE 

SB XK XKOR C0FQ ROLEN BWC BWP BAREA 55 ELCHU ELCHO 
0 00 1. 79 2 80 0 00 161 00 0 00 1680 00 0 00 584 40 584 <'10 

*SECNO 8394.000 
PRESSURE AND WEIR FLOW 

EGPRS EGL WC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

606.29 604 59 0 00 5898 7784. 1680 2576 600 40 600 90 

3470 ENCROACHMENT STATIONS= 104 4 1252 8 TYPE= 1 TARGET= -120 000 
15 MILE RD us 



777777 ?77??7 

SECNO 
0 
TIME 
SLOPE 

DEPTH 
OLOB 
VLOB 
XLDBL 

*SECNO 14796 000 
14796 00 18 90 

15320 0 
0 92 

0 000352 
0.00 

1600 

•SECNO 16096.000 

3265 DIVIDED FLOW 

16096.00 
13320 

0 gg 
0 000254 

20 02 
0 

0.00 
1200 

CWSEL 
OCH 
VCH 
XLCH 

606 20 
15320 

6 27 
1600 

606.82 
13215 

5 12 
1300. 

CCHV= 0 300 CEHV= 0 500 
•SECNO 16396 000 

16396 00 19.35 606 85 
13320 0 13207 

1 00 0.15 5 80 
0 000375 300 300 

CRIWS 
OROS 
VROB 
XLOBR 

0 00 
0 

0.00 
1600 

0 00 
105 
0 54 

1600 

0 00 
113 
0 66 
300 

WSELK 
ALOB 
XNL 
!TRIAL 

603 18 
0. 

0 000 
2 

603 70 
0 

0.000 
2 

603 76 
1 

0 035 
2 

EG 
ACH 
XNCH 
!DC 

606.81 
2444 
0.025 

0 

607 22 
2580 
0 025 

0 

607 37 
2278 
0 025 

0 

SPECIAL BRIDGE 

SB XK 
0 00 

XKOR 
1 62 

COFO 
3 07 

ROLEN 
0.00 

BWC 
290.00 

*SECNO 16418 000 
3280 CROSS SECTION 16418 00 EXTENDED 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC 

607.93 G07.37 

16418.00 
13320. 

1.00 
0 000341 

• 

19 74 
2 

0 33 
22 

HJ 

0.00 

607.24 
13114. 

5 62 
22. 

OWEIR 

1397 

0.00 
204. 
o. 75 

22 

0 04 FEET 

OPR 

11915 

603.77 
6 

0 035 
2 

607.72 
2335. 
0 025 

0 

HV 
AROB 
XNR 
!CONT 

0 61 
0 

0 000 
0 

0 40 
195 

0 040 
0 

0. 52 
171 

0 040 
0 

HL 
VOL 
WTN 
CORAR 

0 50 
1347 
0 000 

0 00 

0 39 
14 26 
0 000 

0 00 

0 09 
1444. 
0 000 
0.00 

BWP 
0.00 

BAREA 
2030 00 

BAREA 

2030 

TRAPEZOID 
AREA 
5162 

0 48 
272 

0 040 
3 

0.35 
1445 
0 000 

0 00 

• 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TOPWID END ST 

0 06 
168 

587 30 
174. 73 

0 02 
179 

586.80 
486 30 

0 06 
182 

587.50 
397 96 

ss 
0.00 

ELLC 

605 30 

0.00 
182. 

587 50 
446 66 

621 70 
613 10 

103 56 
278 29 

613 40 
604 60 

115 74 
660 00 

606 70 
605 10 

170 33 
568 28 

ELCHU 
587 50 

ELTRD 

606 10 

606 70 
605.10 

153 34 
600 00 

ELCHO 
587 50 

PAGE 46 
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??.? 
SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

*SECNO 9676.000 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IOC 

HV 
AROB 
XNR 
ICONT 

• 
HL 
VOL 
WTN 
CORAR 

3370 NORMAL BRIOGE,NRO• 21 MIN ELTRO= 601 40 MAX ELLC= 603.40 

3470 ENCROACHMENT STATIONS= 
9676.00 19 59 604.99 

15320 3882 11437 
0 65 2 56 5 34 

a 000413 22 22 

*SECNO 9677 000 

3470 ENCROACHMENT STATIONS• 
9677 00 19 B4 605.24 

15320 4958 10293 
0.65 1.45 3 77 

0.000103 1 1 

*SECNO 9777.000 

3470 ENCROACHMENT STATIONS= 
9777.00 19.80 605 25 

15320 4970 102B3 
0 66 1 43 3.77 

0.000103 100. 100 

CCHV• 0 100 CEHV= 
*SE.CNO 11596.000 

11596 00 18.94 
15320 0 

o. 75 0.00 
0.000271 1975 

*SECNO 13196 000 

0.300 

605 34 
14308 

5.56 
1819 

3470 ENCROACHMENT STATIONS= 
13196.00 20 34 605.84 

15320 0 14251 
0 84 0 00 5 26 

0.000284 1320. 1600 

200 0 
0 00 

1 
0 23 

22 

280.0 
0.00 

69 
0 55 

1. 

250 0 
0 00 

67 
0 54 
100 

0 00 
1012 

1 07 
1660. 

0.0 
0 00 

1069 
1 47 

1760 

1150.0 
601 71 

1517 
0 025 

0 

1210 0 
602 07 

3428. 
0 035 

2 

1260 0 
602.08 

3472 
0 035 

1 

602 32 
0 

0 000 
2 

538 0 
602.81 

0 
0 000 

2 

TYPE= 
605 34 

2142 
0.020 

0 

TYPE= 
605 40 

2731 
0 025 

0 

TYPE= 
605 41 

2726 
0 025 

0 

605 79 
2576 
0 025 

0 

TYPE• 
606.24 

2712 
0 025 

0 

1 TARGET= 
0 36 0.01 

4 884 
0.025 0 000 

0 -1998 39 

1 TARGET• 
0 16 0 00 
126 884 

0 040 0.000 
0 0 00 

1 TARGET= 
0 16 0 01 
124 898 

0 040 0 000 
0 0 00 

0.45 
947 

0 040 
0 

0 29 
1108 
0.000 

0 00 

1 TARGET• 
0 40 0 45 
728 1239. 

0.045 0 000 
0 0 00 

OLOSS 
TWA 
ELMIN 
TOPWIO 

-200.000 
0 00 
100 

585 40 
840 52 

930 000 
0.06 
100 

585 40 
837 61 

-250 000 
0 00 
102 

585 45 
866 66 

0.09 
133 

586 40 
613 77 

537.999 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENOST 

603 30 
603 40 

200 00 
1040 52 

597 80 
602 20 

280 00 
111761 

597.85 
602 25 

250 00 
1116 66 

607 60 
600 70 

8 17. 16 
1430 93 

0 00100000.30 
155 595 90 

585.50 17 67 
520. 33 538 00 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
0 OLDS OCH OROS ALOS ACH ARDS VOL TWA LEFT/RIGHT 
TIME VLOS VCH VROS XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CDRAR TOP\11!0 ENDST 

EGPRS EGLWC H3 OWEIR OPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

608 19 607.99 0.00 858 12473 3230. 3932. 607 00 607 10 

17368 00 21 . 41 607.91 0 00 604.25 608 13 0 22 0 14 0 00 608 80 
13320 138 13153. 29 187. 3472 43 1537 193 609 20 

1 09 0. 74 3 79 0 67 0 025 0 025 0 028 0 000 586 50 89 76 
0 000208 100. 100. 100 2 0 4 0 00 503 38 723 30 

*SECNO 18244.000 
18244 00 20 75 608 05 0.00 604 35 608. 28 0 23 0 14 0 00 602 80 

13320 14 18 10071 1831 831 2352 999 1614 203 598 40 
1 15 1 7 1 4 28 1 83 0 025 0 025 0 028 0 000 587 30 37 71 

0 000124 150 876 1400, 2 0 0 0 00 629 08 666 79 

CCHV= 0 iOO CEHV= 0.300 
*SECNO 19119 000 

19119 00 20 00 608. 10 0 00 604 53 608 44 0 34 o. 13 0 04 609.20 
13320 0. 12415. 905. 0 2552. 745 1687 212 599 60 

1 2 1 0 00 4 86 1 21 0.000 0 025 0 045 0 000 588. 10 126 81 
0.000195 850. 875. 800 2 0 0 0 00 404 44 531 .25 

*SECNO 20219 000 

3265 DIVIDED FLOW 

20219 00 20 76 608 46 0 00 604 90 608.63 0 17 0 17 0 02 620 70 
13320 0 12394 926. 0 3616 970 1785 226 606.90 

1 30 0.00 3.43 0 96 0.000 0 025 0 040 0 000 587.70 33 25 
0.000120 1100 1100. 1000 2 0 0 0.00 718 17 BBS.OB 

*SECNO 21119 000 

3265 DIVIOED FLOW 

21119.00 19.81 608 51 0 00 604,98 608. 79 0 29 0 13 0 04 607 .30 
13320. 2026. 11294, 0 1029. 2456 0 1867. 238. 609 30 

1 36 1 97 4 60 0 00 0 028 0.025 0.000 0 000 588 70 94.75 
0 000184 BOO . 900. 900. 2 0 0 0 00 500.25 698,23 

• • • 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLDB QCH QRDB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

'SECNO 16768 000 
16768.00 19 65 607 65 0.00 604.03 607 86 0. 21 0 06 0 08 597.70 

13320 1199 9746 2375 692 2325 1321 1472 186 591 10 
1.03 1 73 4. 19 1.80 0 02B 0 025 0 030 0.000 588.00 55.87 

0 000106 400 350 300 2 0 0 0 00 503 12 558.99 

•SECNO 17 168. 000 
1280 CROSS SECTION 17168.00 EXTENDED 1 80 FEET 

17168 00 19 80 607 80 0 00 604.22 607 93 0 12 0 04 0 03 598 20 
13320 6771. 5849. 700 2924 1745 513. 1518 191 599. 10 

1 07 2 32 3 35 1 37 0 025 0 025 0 028 0 000 588 00 42 26 
0.000076 600 400 100 2 0 0 0 00 546 64 588 90 

'SECNO 17268 000 

1265 DIVIOED FLOW 

1280 CROSS SECTION 17268 00 EXTENDED 1 36 FEET 

17268 00 2 1 26 607. 76 0.00 604 23 607 99 0 23 0 01 0 05 608 80 
13320. 105 13194 21 15 1 3443 34 1528 192 609 20 

1.08 0.70 3.83 0 63 0 025 0.025 0 028 0 000 586 50 106 76 
0 000215 100 100 100 2 0 0 0 00 473 93 723 30 

;PECIAL BRIDGE 

iB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1 60 3 04 0.00 191.80 0.00 3230 00 0 00 586 50 586 50 

'SECNO 17368 000 

1265 DIVIDED FLOW 

1280 CROSS SECTION 17368 00 EXTENDED 1 5 1 FEET 

'RESSURE ANO WEIR FLOW 



?????? ?????? 

SECNO DEPTH CWSEL 
Q QLOB OCH 
TIME VLOB VCH 
SLOPE XLDBL XLCH 

•SECNO 24369 000 

3470 ENCROACHMENT STATIONS= 
24369.00 20 35 609. 25 

8680. 157 8523 
1.56 1 10 4 56 

0 000180 850 800 

*SECNO 25819.000 

3470 ENCROACHMENT STATIONS= 
25819 00 20.69 609 49 

8680 1 8679 
1 .63 0.26 5. 51 

0.000329 1350 t450 

CCHV= 0.300 CEHV= 0 500 
*SECNO 25919.000 

3470 ENCROACHMENT STATIONS= 
25919 00 19.99 

8680. 
1 64 

0 000771 

SPECIAL BRIDGE 

SB XK 
0.00 

73. 
2 11 
100. 

XKOR 
1.68 

*SECNO 26025.000 

3265 DIVIDED FLOW 

609.49 
8526. 

6 15 
100. 

COFQ 
3 04 

CRIWS 
OROB 
VROB 
XLOBR 

00 
0 00 

0. 
0 00 
900. 

260 0 
0 00 

0. 
0 22 

1500 

287 0 
0 00 

81 
2 80 
100 

ROLEN 
0.00 

3280 CROSS SECTION 26025 00 EXTENDED 

PRESSURE ANO WEIR FLOW 

• 

WSELI< EG 
ALOB ACH 
XNL XNCH 
!TRIAL IOC 

500 0 TYPE= 
605 89 609 57 

142. 1869 
0 028 0.025 

2 0 

775 0 TYPE= 
606 21 609 96 

3 1574 
0 028 0 025 

1 0 

750 0 TYPE= 
606.21 610 06 

34 1386 
0 028 0.025 

2 0 

BWC 
104 .00 

0 65 FEET 

HV HL 
AROB VOL 
XNR wrn 
!CONT CORAR 

1 TARGET= 
0 32 0 12 

0. 2099 
0 000 0 000 

0 0 00 

1 TARGET= 
0 47 0 34 

1 2158 
0 025 0 000 

0 0 00 

1 TARGET= 
0 58 0.05 

29 2162 
0.025 0 000 

0 0 00 

BWP 
0 00 

BAREA 
1220 00 

• 

OLOSS 
TWA 
ELMIN 
TOPWID 

499 999 
0 03 
268 

588.90 
216 60 

515 000 
0 05 
274 

588 80 
153 50 

463 000 
0 05 
274 

589 50 
154 83 

ss 
0 00 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENDST 

605 50 
609 50 

254 87 
471 47 

609 20 
609 30 

481 27 
634 77 

604 90 
604 00 

467 25 
622 OB 

ELCHU 
589,50 

ELCHO 
589 50 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL DLDSS BANK ELEV 
Q QLDB QCH QRDB ALDB ACH AROB VDL TWA LEFT /RIGHT 
TIME VLDB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC ICONT CORAR TDPWID ENDST 

*SECNO 22069 000 

3265 DIVIDED FLOW 

22069.00 20.40 608 60 0.00 605.20 609 08 0 48 0.23 0 06 609 50 
13320. 23 13297 0 34 2388 1 1929 246 608 30 

1.40 0.68 5.57 0.22 0 028 0 025 0 035 0 000 588 20 0 00 
0.000332 800 950 900 2 0 0 0 00 262 54 308 99 

*SECNO 22419.000 
~?Rn rDn~~ ~~rTTnM ??~io nn ~YT~Mn~n 9 15 FEET 

22419 00 20.85 609 05 0 00 605 58 609. 16 0 11 0 05 0 04 601 80 
12280 5320. 6782 178. 2958 2121 154 1962 249 603 80 

1 44 1.80 3 20 1 15 0.028 0 025 0.028 0 000 588 20 0 00 
0 000072 400 350 250 2 0 0 0 00 544 51 544 51 

*SECNO 23319 000 

3265 DIVIDED FLOW 

23319.00 20 45 608 95 0 00 605 54 609 36 0 41 0.10 0 09 606 .60 
12280 461. 11047 772 408 2062 340 2041 259 602 20 

1 49 1 13 5 36 2 27 0.028 0 025 0 028 0 000 588 so 145 32 
0 000227 800. 900 875 2 0 0 0 00 504 87 803 12 

*SECNO 23569 000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 0 0 750.0 TYPE= 1 TARGET= 749 999 
23569.00 20.82 609. 22 0.00 605.82 609. 42 0 20 0.04 0.02 610 00 

8680 201. 8479 0 312 2315 o. 2056. 261 610 40 
1.51 0.65 3.66 0.00 0.030 0.025 0 000 0 000 588 40 142 77 

0 000123 150 250 300 2 0 0 0 00 461 00 697 22 

CCHV= 0. 100 CEHV= 0 300 



7··p777 77??77 

SECNO 
Q 

TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

CCHV= 0 300 CEHV= 
•sECNO 28000 000 

28000 00 20 82 
8680. 535 

1 75 2 37 
0.000372 100. 

SPECIAL BRIDGE 

SB XK XKOR 
1. 54 0 00 

* SECNO 28031 000 
PRESSURE FLOW 

EGPRS EGL WC 

611.96 611.32 

28031.00 
8680 

1 76 
0 000312 

21 51 
615 
2 32 

31 

•~Fr.Nn ?R~~1.000 

CWSEL 
,OCH 
VCH 
XLCH 

0 500 

610 92 
8107. 

5.20 
100. 

COFQ 
3.04 

H3 

0.00 

611 6 1 
8003. 

4 89 
31 

CRIWS 
OROB 
VROB 
XLOBR 

0.00 
38 

1.06 
100 

ROLEN 
0 00 

OWE!R 

0.00 
62 

1 01 
31 

0 

3280 CROSS SECTION 28331 00 EXTENDED 

28331 00 
8680 

1.78 
0 000187 

21 .04 
31 

0 64 
300. 

*SECNO 28431 000 

611 74 
8392 

4.51 
300 

0 00 
257 
0 84 
300. 

3280 CROSS SECTION 28431.00 EXTENDED 

28431 00 
8680. 

1 78 
0 001029 

• 

19.62 
115 
1 75 
100. 

611 72 
8174 

5 24 
100 

0.00 
391. 
1. 69 
100 

WSELK 
ALOB 
XNL 
ITRIAL 

607 28 
225 

0 030 
0 

EG 
ACH 
XNCH 
roe 

611 32 
1560 
0 025 

0 

HV 
AROB 
XNR 
ICONT 

0 40 
36 

0 040 
0 

HL 
VOL 
WTf'J 
CORAR 

0.03 
2249 
0 000 

0 00 

BWC 
116 00 

8WP BAREA 
1320 00 

QPR 

8680 

607 29 
265 

0 030 
2 

611 96 
1635 
0.025 

0 

4 14 FEET 

607 53 
49 

0 028 
2 

612.04 
1862 
0.025 

0 

3 22 FEET 

607.51 
66 

0 028 
2 

612.13 
1560 
0.025 

0 

0 00 

BARE.A 

1320 

TOACJ:7nTn 

AREA 
2158 

0,35 
61 

0.040 
0 

0 31 
308 

0.040 
0 

0.40 
231 

0 040 
0 

0 64 
2251. 
0 000 
0.00 

0 07 
2265 
0 000 

0 00 

0.04 
2270 
0 000 

0 00 

• 

• LOSS BANK ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TOPWIO ENOST 

0 02 
286 

590.10 
193 91 

ss 
0 00 

ELLC 

608 70 

0 00 
286 

590. 10 
211 05 

0 01 
288 

590 70 
394 01 

0 05 
289. 

592. 10 
365 55 

605 60 
606 50 

112 92 
306.83 

ELCHU 
590 10 

ELTRO 

613 20 

605 60 
606. 50 

108.79 
319 84 

610 10 
6 11 10 

205 99 
600 00 

607 .60 
606 80 

234 45 
600 00 

ELCHO 
590 10 
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SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

EGPRS EGL WC 

610.81 610.06 

CWSEL 
QCH 
VCH 
XLCH 

H3 

0 00 

3470 ENCROACHMENT STATIONS= 
26025.00 20.76 610 26 

8680 
1 ,64 

0 000623 

137. 
1. 61 
106. 

*SECNO 26125 000 

8415. 
5.74 
106. 

3470 ENCROACHMENT STATIONS= 
26125.00 20.86 610 35 

8680. 3 8677 
1.65 0 35 5 43 

0 000314 100 100 

CCHV= 0 100 CEHV= 
•SECNO 26900 000 
26900.00 21.25 

8680. 1 
1 69 0 40 

0.000293 800. 

*SECNO 27150.000 

0 300 

610 65 
8551 

S 14 
775 

3470 ENCROACHMENT STATIONS= 
27150 00 20 23 610 73 

8680 
1 . 7 1 

0 000206 

*SECNO 27900 
27900.00 

8680 
1 75 

0.000223 

262. 
2 03 
200 

000 
21 01 

395 
1. 84 
BOO 

7925 
5.21 
250 

610.91 
8280. 

4,94 
750. 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICONT 

• 
HL 
VOL 
WTN 
CORAR 

•LOSS BANK ELEV 
TWA LEFT /RIGHT 
ELMIN SSTA 
TOPWIO END ST 

QWEIR 

163. 

QPR 

8511 

BARE A 

1220 

TRAPEZOID 
AREA 
1914 

ELLC 

607 90 

ELTRD 

610.00 

287 0 750 0 TYPE= 
0.00 606 32 610 76 
128 
2. 16 
106 

260 0 
0 00 

1. 
0 34 
100 

0 00 
128 
0 70 
725 

0.0 
0 00 
493 
1 . 31 
300 

0 00 
s 

0 38 
700 

85 
0 028 

2 

750 0 
606.48 

7. 
0 028 

2 

606 90 
3 

0 030 
2 

375 0 
606.96 

129. 
0,030 

0 

607 26 
215 

0.030 
0 

i4GG 
0 025 

0 

TYPE= 
610.81 

1597 
0 025 

0 

611 OS 
1664 
0 028 

0 

TYPE: 
6 11 11 

1522 
0 025 

0 

611. 28 
1675 
0 025 

0 

1 TARGET= 463 000 
0 50 0 69 0.00 

59. 
0 025 

2 

2i65 
0 000 

0 00 

1 TARGET= 
0 46 0.04 

3 2169 
0.025 0 000 

0 0 00 

0 40 
184 

0 040 
0 

0. 23 
2200 
0 000 

0 00 

TARGET= 
0 39 0 06 
377 2211 . 

0 040 0 000 
0 0 00 

0 36 
13 

0.040 
0 

0 16 
2245 
0 000 

0 00 

:275 
589 50 
297 01 

490 000 
0 01 
275 

589 49 
173 31 

0 01 
280 

589. 40 
317. 21 

374 999 
0 00 
281 

590 50 
233 44 

0 00 
285 

589 90 
202 67 

604 90 
b04.00 

287 00 
750 00 

609.89 
609 99 

469 22 
642 53 

610 00 
608 80 

169 39 
ll86 60 

604 70 
604 60 

116. 67 
350 12 

605 70 
609.80 

120 03 
322. 70 
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SECNO 
Q 
T[ME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

•SECNO 30474.000 
30474.00 20 99 

8680 0 
1 93 0 00 

0.000165 700. 

•SECNO 31199 000 

CWSEL 
OCH 
VCH 
XLCH 

612 74 
8657. 

4.06 
725 

3470 ENCROACHMENT STAT[ONS= 
31199.00 20 58 612 78 

8680. o. 8680 
1 97 0 00 5,11 

0 000258 700 725 

CCHV= 0 300 CEHV= 
"'SECNO 31299 000 

0 500 

3470 ENCROACHMENT 
31299.00 20.36 

8680. 733 
t. 98 3 32 

0 000476 100 

SPECIAL BRIDGE 

SB XK XKOR 

STATIONS= 
612 76 

7033 
6 15 
100 

COFQ 
0.00 1 55 3 04 

*SECNO 31350 000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 

614 76 613 27 0 00 

3470 ENCROACHMENT STATIONS= 
31350 00 21. 77 614 17 

8680. 840 6823 
1 98 3. 14 5 55 

0.000352 51 51. 

• 

CRIWS 
QROB 
VROB 
XLOBR 

0 00 
23 

0 45 
700. 

0 0 
0 00 

0 
0 00 
700 

50 0 
0 00 
913 
3.02 
100 

WSELK 
ALOB 
XNL 
IiRtAL 

608.46 
0 

0 000 
2 

480 0 
608 58 

0 
0 000 

2 

500 0 
608.56 

221 
0.028 

2 

EG 
ACH 
XNCH 
IDC 

612 99 
2130. 
0 025 

0 

TYPE"' 
613 18 

1698 
0 025 

0 

TYPE= 
613.27 

1144 
0 025 

0 

RDLEN BWC 
0 00 61 00 

QWE[R QPR 

405 8267. 

50.0 500 0 TYPE= 
0 00 608.48 614.57 

1017 268. 1230 
2 63 0 028 0 025 

51. 2 0 

BWP 

HV 
AROB 
XNR 
!CONT 

0 26 
51 

0 040 
0 

HL 
VOL 
WTN 
CDRAR 

0 11 
2377 
0 000 

0 00 

1 TARGET= 
0 41 0.15 

0 2409 
0 000 0 000 

0 0.00 

1 TARGET= 
0 50 0 03 
302 2413 

0.040 0 000 
0 0 00 

BAREA 
0 00 954 00 

BAREA TRAPEZOID 
AREA 

954 1049 

1 TARGET= 
0.40 1 30 
386 2415 

0.040 0 000 
2 0 00 

• 

OLOSS 
TWA 
ELM£N 
TOPWIO 

0 02 
301 

591 75 
239 70 

479 999 
0 04 
304 

592 20 
128 78 

450 000 
0 05 
304 

592 40 
128. 71 

ss 
0 00 

ELLC 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

613.55 
611. 35 

399.85 
639 55 

615 00 
613 30 

305 12 
433 89 

598.90 
595 90 

268 15 
396 86 

ELCHU 
592 40 

ELTRO 

609 60 613.70 

450 000 
0 00 598.90 
305 595 90 

592 40 264 92 
223 39 488 31 
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ELCHD 
592 40 
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SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

SPECIAL BRIDGE 

SB XK 
a oo 

XKOR 
1 54 

*SECNO 28449.000 

CWSEL 
OCH 
VCH 
XLCH 

COFQ 
3 04 

CRIWS 
QROB 
VROB 
XLOBR 

ROLEN 
0 00 

3280 CROSS SECTION 28449 00 EXTENDED 

PRESSURE FLOW 

EGPRS EGL WC H3 QWEiR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

BWC 
117 00 

3 75 FEET 

QPR 

612.59 612.13 0 00 0 8680 

28449 00 
8680 

1 78 
0.000847 

20 15 
203 
1. 87 

18. 

*SECNO 28549 000 

3265 DIVIDED FLOW 

612.25 
7909 

4 87 
18 

0 00 
568 
1. 73 

18 

3280 CROSS SECTION 28549.00 EXTENDED 

28549.00 
8680 

1 79 
0 000234 

20.24 
6. 

0.46 
100 

CCHV= 0 100 CEHV= 
*SECNO 29749.000 

612.28 
8527. 

4.86 
100 

0 300 

3470 ENCROACHMENT STATIONS= 
29749 00 21 38 612 68 

8680 0 8596. 
1 88 0 16 3 48 

0.000130 1100 1200 

0.00 
147 
0 81 
100. 

0 0 
0.00 

83. 
0 72 

1150 

607.54 
109 

0 028 
2 

612.59 
1622 
0 025 

a 

3 34 FEET 

607.71 
13 

0.028 
2 

750.0 
608 32 

2 
0 028 

2 

612 64 
1755. 
0 025 

0 

TYPE= 
612 87 

2469. 
0 025 

0 

BWP 

HV 
ARDS 
XNR 
!CONT 

• 
HL 
VOL 
WTN 
CORAR 

0 OC 
BAREA 

1440 00 

BAREA 

1440 

i i<Ai-'t.LUIO 

AREA 
2188 

0.34 
328 

a • 40 
0 

0.36 
181 

0 040 
0 

0 46 
2270 
0 000 

0 00 

0 04 
2275 
0.000 

0 00 

1 TARGET= 
0. 19 0 20 
115 2337 

0 040 0 000 
0 0 00 

• LOSS 
TWA 
ELMIN 
TOPWID 

ss 
0 00 

ELLC 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

ELCHU 
592 10 

ELTRD 

610 80 613 10 

0 00 
289 

592 10 
406 37 

0 01 
290 

592 04 
278 27 

749 999 
0 02 
297 

591 30 
267 90 

607 60 
606 80 

193 63 
600 00 

611 44 
612 44 

235 09 
600 00 

612.40 
609 70 

482 09 
750 00 

ELCHO 
592 10 
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SECNO OEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SL.OPE - XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPW!D ENDST 

CCHV= 0 100 CEHV= 0 300 
*SECNO 33333.000 

33333 00 22.37 615 77 0 00 610 07 615 99 0.22 0 23 0.01 613.50 
8680 71 8254 355. 103 2136 364 2521 318 610 80 

2. 13 0.69 3 86 0 97 0 025 0 025 0 035 0.000 593 40 264 30 
0.000115 1700 1750. 1800 2 0 0 O 00 364 90 629 19 

CCHV• 0 300 CEHV• 0 500 
"'SECNO 33433 000 

33433,00 22 17 615 77 0 00 610 07 616.01 0 25 0.01 0 01 606 70 
8680 272. 7700 707 193 1834 524 2527. 318 604 60 

2. 13 1 4 1 4 20 1 35 0 025 0 025 0 035 0 000 593 60 276 65 
0.000153 100. 100 100. 1 0 0 0.00 352.90 629 55 

SPECIAL BRIOGE 

SB XK XKOR COFQ ROLEN ewe BWP BAREA ss ELCHU ELCHO 
0 00 1.50 3.09 0 00 103 00 0 00 1520 00 0 00 593. 60 593 60 

*SECNO 33438.000 
PRESSURE ANO WEJR FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

616 53 616 01 0 00 2804 5933 1520. 1988. 612 90 613 00 

33438.00 22 28 615 88 0 00 610 07 616. 12 0 24 0 11 0 00 606 70 
8680 285. 7668. 727. 203 1845. 541 2527 318 604 60 

2. 13 1 40 4. 16 1 34 0 025 0 025 0 035 0 ODO 593 60 273.49 
0.000149 5 5. 5. 2 0 3 0 00 358 75 632 24 

•SECNO 33538 000 
33538 00 22.33 615.92 0.00 610 17 616 14 0 22 0 01 0 01 613 69 

8680 68. 8262 349 99. 2130 359 2533. 319 610.99 
2 14 0 69 3.88 0 97 0 025 0 025 0 035 0.000 593 59 265.86 

0.000116 100 100. 100 2 0 0 0 00 362 36 628.21 

• • • 
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SECNO DEPTH CWSEL CRIWS WSELI<. EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB AL08 ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMJN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL !DC !CONT CDRAR TOPWID ENOST 

*SECND 31430 000 
3280 CROSS SECTION 31430.00 EXTENDED 0 00 FEET 

3470 ENCROACHMENT STATIONS= 50.0 500 0 TYPE= 1 TARGET= 450 000 
31430 00 21 .69 614 19 0 00 608 88 614 61 0. 41 0 03 0 00 598 90 

8680 887 6660 1132. 269 1183 403 2419 305 595 60 
1 99 3 30 5 63 2. 81 0 028 0 025 0 040 0 000 592 50 264 84 

0 000413 80. 80 80 0 0 0 0 00 235 16 500 00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 1 55 3 04 0.00 61 00 0.00 977 00 0 00 592.50 592 50 

*SECNO 31483.000 
3280 CROSS SECTION 31483 00 EXTENDED 1 19 FEET 

PRESSURE AND ~EIR fLO~ 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

616.09 614.61 0 00 860 7768 977 1122 610 90 614 90 

3470 ENCROACHMENT STATIONS= 50 0 500 0 TYPE= 1 TARGET= 450 000 
31483 00 22.89 615.39 0 00 608 77 615 72 0 33 1. 11 0 00 598 90 

8680. 966 6397 1316. 317 1255 569 2421. 305 595 60 
1 99 3 05 5 10 2 32 0.028 0 025 0 040 0 000 592.50 237 02 

0.000313 53. 53 53. 2 0 2 0 00 262 98 500 00 

*SECNO 31583.000 
3280 CROSS SECTION 31583.00 EXTENDED 0 92 FEET 

3470 ENCROACHMENT STATIONS= 50.0 500.0 TYPE= 1 TARGET= 450.000 
31583.00 22 92 615 47 0.00 609 46 615.75 0 28 0 02 0 01 615 35 

8680. 0 8619 61 0. 2008 92 2426 306 613 65 
2 00 0 11 4 29 0.66 0 025 0 025 0 035 0 000 592 55 292 29 

0 000155 100. 100. 100 2 0 0 0 00 207. 71 500 00 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLDSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPW!D ENOST 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

617 32 616 80 0 00 0. 8680 1410 2161 615 30 617 90 

3470 ENCROACHMENT STATIONS= so 0 450 0 TYPE= 1 TARGET= 400 000 
37121.00 21 82 616 92 0.00 6 11 18 617 32 0 41 0 53 0 00 608 80 

8680 231. 8273 177 102. 1585 81. 2715 340 608 70 
2 37 2.26 5.22 2 18 0 025 0 025 0 035 0 ODO 595 10 50 00 

0.000515 33 33 33 2 0 0 0 00 224 20 326. B7 

*SECNO 37221 000 

3470 ENCROACHMENT STATIONS= so 0 450 0 TYPE= 1 TARGET= 400 000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 617 50 ELREA= 617 80 

37221 00 22 01 6 17 11 0 00 611 60 617.39 0 28 0.03 0 04 617 so 
8680 0 8680 0 0. 2062 0 2719. 340 617 BO 

2.38 0 00 4 21 0 00 0 000 0 025 0.000 0 000 595 10 135 95 
0 000160 100. 100. 100 2 0 0 0 00 147 40 283 34 

CCHV= 0 100 CEHV= 0.300 
*SECNO 39121.000 

39121 00 22.22 617 42 0 00 612 20 617 74 o. 32 0 34 0 01 620.40 
8680. 0 8672 B 0 1899 17 2806 347. 616 10 

2.50 o.oo 4 57 0.46 0.000 0 025 0 035 0 000 595,20 157.96 
0,000201 1900. 1900 1900 2 0 0 0 00 167 OB 325 05 

*SECNO 41121 000 
41121 00 22 18 617.78 0 00 612.95 618.29 O 51 0 49 0.06 638 00 

8680. o. 8680 0 0 1507 0 2885. 353 636 20 
2 59 0 00 5 76 0 00 0 000 0.025 0 000 0.000 595 60 242 89 

0 000312 2000 2000 2000 0 0 0 0 00 105 50 348 39 

*"Fr.Nn .d')t:;') 1 nnn 
42521.00 22 96 618 36 0.00 613 74 618 61 0 24 0 29 0.03 625.90 

8680. 0 8680 0. 0 2187 0 2944. 357. 622.30 
2 69 o.oo 3 97 0 00 0 000 0 025 0.000 0 000 595 40 306.84 

0 000146 1300. 1400. 1550 2 0 0 0 00 159 83 466 67 

• • • 
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SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC 

CCHV= 0 100 CEHV= 0 300 
*SECNO 34888.000 
3280 CROSS SECTION 34888 00 EXTENDED 1 37 FEET 

34888.00 22 57 616 07 
8680. 164 8516 

2.23 0.98 ,1 . 14 
0 000160 1400. 1350 

*SECNO 37038 000 

3265 DIVIDED FLOW 

37038 00 22.21 616 41 
8680 0 8680 

2 37 0.01 4,34 
0 000173 2100 2150. 

CCHV= 0 300 CEHV= 0.500 
•~tCNU 31088 000 

3470 ENCROACHMENT STATIONS= 
37088 00 21 25 

8680. 190 
2 37 2 76 

0.000595 50 

SPECIAL BRIDGE 

SB XK 
0.00 

XKOR 
1. 66 

*SECNO 37121,000 

3265 DIVIDED FLOW 

PRESSURE FLOW 

616 35 
8334 

5 47 
50 

CQFQ 
2 BO 

0 00 
0. 

0 06 
1300 

0 00 
0 

0 00 
2200 

50 0 
0.00 
156 
2 22 

50 

ROLEN 
0 00 

610 56 616 34 
168 2058 

0 025 0 025 
2 0 

611 26 616 70 
0 1998 

0 000 0 025 
2 0 

450 0 TYPE= 
611 14 616 BO 

69. 1524 
0 025 0 025 

2 0 

BWC 
107 00 

• 
HV HL 
AROB VOL 
XNR WTN 
!CONT CORAR 

0 26 0 18 
0. 2607 

0 035 0 000 
0 0 00 

0 29 0 36 
0 27 11 

0 000 0.000 
0 0 00 

1 TARGET= 
0 45 0 01 

70 2714 
0 035 0 000 

0 0 00 

BWP 
0 00 

BAREA 
1410 00 

OLOSS 
TWA 
ELMIN 
TOPWIO 

0 01 
329 

593. 50 
270 74 

0 01 
339 

594 20 
145 64 

400 000 
0 08 
339 

595 10 
143 72 

ss 
0.00 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENOST 

614 00 
616 00 

0 00 
270 74 

617 50 
617 BO 
34 29 

281, 64 

608 80 
608 70 

18 1 79 
325 50 

ELCHU 
595 10 

ELCHO 
595 10 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH ARDS VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI AL JDC ICONT CORAR TOPWID ENDST 

*PROF 3 

CCHV= 0.300 CEHV= 0 500 
*SECNO 165.000 

3470 ENCROACHMENT STATIONS= 276 0 1012 0 TYPE= 1 TARGET= 800 000 
165,00 22. 80 599 70 0,00 599.70 600 19 0 49 0 00 0 00 593 00 
17390 1767. 14715 908 916 2431 359 0 0 591 70 

0 00 1 93 6 05 2 53 0 040 0 030 0 040 0 000 576 90 392 00 
0.000560 0 0 0 0 0 0 0 00 595.95 987 95 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 1 54 2 BO 0 00 170 00 0 00 1389 00 0 00 576 90 576 90 

*SECNO 194 000 
PRESSURE AND WEIR FlOW 

EGPRS EGLWC H3 OWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

603 45 600. 19 0 00 3015 14333 1389 3298 596 30 599 60 

3470 ENCROACHMENT STATIONS= 276.0 1012 0 TYPE= 1 TARGET= 800.000 
UTICA ROAD US FACE USGS STAGE GAGE 1981 HWM IS 601 7 

194.00 25 08 601 98 0.00 0 00 602. 25 0.26 2 05 0 00 593 00 
17390 3199, 12976 1215 1782 2807 556. 3 0 591 70 

0 00 1. 80 4.62 2 19 0 040 0 030 0 040 0 000 576 90 310 21 
0.000270 29. 29 29 2 0 2 0 00 686 17 996 38 

*SECNO 594 000 
3280 CROSS SECTION 594.00 EXTENOEO 1 27 FEET 

3470 ENCROACHMENT STATIONS= 325 5 1023 0 TYPEc 1 TARGET-= 750 000 
594 00 2; 87 602 04 0 00 599 09 602.39 0.35 0 10 0 04 590.07 
17390. 2762 13765 863. 3872 2598. 1255 63 7 589 57 

O 03 0 71 5.30 0 69 0. 150 0 030 0.150 0.000 580 17 325 50 
0.000226 420. 400, 385. 2 0 0 0 00 694. 44 1019,94 

• • • 



7.7 ?????? 

················••*•****************************** 
DATED 1-JOV 76 UPDATED MAY 
01,02,03,04,05,06 

50,51,52,53,54,55,56 

HEC2 RELEASE 
ERROR CORR -
MODIFICATION -

1984 

•••••••••••••••••••••••••••••••••••••••••••••••••• 

T1 
T2 
T3 

J1 !CHECK INQ NINV !DIR STRT 

o. 4 0. o. 0 000000 

J2 NPROF IPLOT PRFVS XSECV XSECH 

3.000 0 000 -1 000 0 000 0 000 

• PAGE 59. 

METRIC HVINS Q WSEL FQ 

0 00 0.0 0 599 700 0 000 

FN ALLDC IBW CHNIM !TRACE 

0 000 0 000 0 000 0 000 0 000 



?????? 

SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CR!WS 
QROB 
VROB 
XLOBR 

*SECNO 1150 000 
3280 CROSS SECTION 1150 00 EXTENDED 

3470 ENCROACHMENT STATIONS= 725 4 
1150.00 20 92 602 70 0 00 

16040 4 1 15911 88 
0 05 0.21 6 44 o. 24 

0.000248 7 7 7 

*SECNO 1180.000 

3470 ENCROACHMENT STATIONS= 423 0 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
JDC 

0 32 FEET 

911 4 TYPE= 
599.28 603.34 

195 2471 
0 400 0 025 

1 0 

1034 0 TYPE= 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
0 64 0 00 
366 125 

0.400 0.000 
0 0 00 

1 TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 603.40 ELREA= 

1180 00 20 59 602 69 0.00 599.24 603 37 0 68 0.01 
16040 0 16040 0 0 2429. 0 127 

0.05 0.00 6 60 0 00 0.000 0 025 0 000 0 000 
0.000672 30 30 30 2 0 0 0 00 

~1-'l:.CiAL l:HHUlil:. 

SB XK XKDR COFQ ROLEN BWC BWP BAREA 
0 00 1.56 3 04 0 00 173 90 0 00 2121.10 

*SECNO 1223.000 
PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID 
AREA 

604 08 603,37 0.00 923 15093. 2121 . 3287 

3470 ENCROACHMENT STATIONS= 423 0 1034 0 TYPE= 1 TARGET= 
16 MILE RD us 

1223 00 21. 42 603.52 0 00 599.27 603 92 0 40 0 55 
16040. 1421. 13946. 674. 2013. 2575 829 131. 

0.05 0 71 5.42 0.81 0 150 0 025 0 150 0 000 
0 000418 43. 43 43 2 0 2 0 00 

• • 

OLOSS 
TWA 
ELMIN 
TOPWID 

200 000 
0 01 

12 
581 78 
186 00 

650 000 

603.40 

0 02 
12 

582 10 
173 90 

55 
0 00 

ELLC 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENDST 

591 68 
591 18 

725 40 
911.40 

601 00 
600 90 

735 08 
908 98 

ELCHU 
582 10 

ELTRD 

601 00 603 40 

650 000 

0 00 601.00 
13 600 90 

582 10 423 00 
597 21 1020 21 

PAGE 62 

ELCHO 
582 10 

• 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI AL IOC ICONT CORAR TOPWID ENDST 

"SECNO 1039 000 

3470 ENCROACHMENT STATIONS= 706 8 930 0 TYPE= 1 TARGET= 2~0 000 
1039.00 18 84 601. 94 0 00 599 08 602 74 0 80 0 13 0 23 593.00 

16040 74 15845 12 1. 294 2192 445 118 12 592 50 
0.05 0 25 7 23 0 27 0 400 0 025 0 400 0 000 583 10 706 80 

0.000367 465. 445 430. 2 0 0 0.00 223 20 930.00 

•SECNO 1100 000 

3470 ENCROACHMENT STATIONS= 418 5 1023.0 TYPE= 1 TARGET= 650 000 

3495 DVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 602 40 ELREA= 602 40 

16 MILE RD OS 
1100 00 20 45 602 15 0 00 599 17 602 81 0 66 0 03 0 04 601 70 

16040. 0 16040 0 0 2456 0 122 12 601 00 
0.05 0.00 6 53 0 00 0.000 0 025 0 000 0 000 581 70 726 80 

0 000678 61 61 61 2 0 0 0 00 174 38 901 17 

5PECIAL BRIDGE 

;s XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1 56 3 02 0 00 174 40 0.00 23 18 40 0 00 581 70 581. 70 

kSECNO 1143 000 
'RESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA fRAPEZOIO ELLC ELTRO 
AREA 

603.31 602 81 0 00 2 16143 2318 3488 601 70 603 10 

3470 ENCROACHMENT STATIONS= 418 5 902 1 TYPE= 1 TARGET= 520.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 603 10 ELREA= 601 00 

1143.00 21.01 602.71 0 00 599. 17 603.32 0 61 0 51 0 00 601 70 
16040. 0. 16040 o. o. 2553 5 124 12 601 .00 

0 05 0.00 6 28 0.04 0.000 0 025 0 400 0 000 581 . 70 726 BO 
0.000596 43. 43. 43. 3 0 2 0 00 175 30 902. 10 



?????? ???777 

SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLDB OCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC 

3470 ENCROACHMENT STATIONS= 420.0 1500 0 TYPE= 
7470 00 20 95 605.05 0 00 600.88 605. 18 

14820. 5094. 9671 55. 3416 2804 
0.46 1 49 3,45 0 60 0.035 0 025 

a 000011 1830 1710 1750 2 a 

*SECNO 8270 000 

3470 ENCROACHMENT STATIONS= 130,5 1305.0 TYPE= 
8270.00 20.69 605 09 0 00 600 93 605 26 

14820. 5106 9672 43 3135 2403 
0 53 i. 63 4 02 0 68 0 035 0 025 

0.000109 800. 760 840 2 0 

CCHV= 0.300 CEHV= a 500 
•SECNO 8340 000 

3470 ENCROACHMENT STATIONS= 95 7 1252 8 TYPE= 
8340 00 20 75 605 15 0.00 600 99 605 29 

14820 6229. 8538. 54 3011 2456 
0 54 2 07 3. 48 0.91 0 035 0 025 

a 000104 70 70. 70 2 a 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC 
0 00 1 79 2.80 0.00 161 00 

*SECNO 8394 000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR 

607 31 605 29 0 00 7632 7222 

3470 ENCROACHMENT STATIONS= 
15 MILE RO US 

• 

104.4 1252.B TYPE= 

PAGE 64 

HV HL • LOSS BANK ELEV 
AROB VOL TWA LEFT/RIGHT 
XNR WTN ELMIN SSTA 
ICONT CORAl~ TOPWID ENDST 

1 TARGET= -420 000 
0 13 0 20 0 03 595 70 

91 690. 81 602 00 
0 030 a ooo 584 10 420 00 

0 0 00 715 58 1135 58 

1 TARGET= -150.000 
0 18 0.07 0 01 596 00 

63 797 95 602 30 
0 030 0.000 584.40 130 50 

0 0.00 846.61 977 11 

1 TARGET= -110 000 
0 14 0 01 0 01 595 80 

59 806 96 602.50 
0 030 0 000 584 40 95,70 

a a oo 839 09 934 79 

BWP BAREA ss ELCHU ELCHO 
0.00 1680.00 a oo 584 40 584 40 

BAREA TRAPEZOID ELLC ELTRO 
AREA 

1680 2576. 600 40 600 90 

TARGET= -120.000 

• • 



?.? 

SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CCHV= 0 300 CEHV= 0.500 
*SECNO 1323.000 

CRIWS 
QROB 
VROB 
XLOBR 

3280 CROSS SECTION 1323 00 EXTENDED 

3470 ENCROACHMENT STATIONS= 
1323.00 21.65 603.80 

16040. 4236. 10817 
0 06 1 41 4 17 

0 OOOC99 100. 100 

CCHV= 0 100 CEHV= 0 300 
*SECNO 2223.000 

3470 ENCROACHMENT STATIONS= 
2223 00 21.15 603 71 

16040. 102 15508 
0.11 0.49 5 82 

0.000212 870 900 

CCHV= 0 100 CEHV= 
*SECNO 3180.000 

0 300 

3470 ENCROACHMENT STATIONS= 
3180 00 20.93 603 93 

16040 255. 15170 
0.15 1.29 5 76 

0 000211 925. 957 

*SECNO 5720 000 

3470 ENCROACHMENT STATIONS= 
5720.00 20 32 604 52 

14820 577 14177. 
0 29 1.12 5 36 

0.000199 2600 2540 

*SECNO 7470 000 

329.0 
0 00 
987 
1 65 
100 

0.0 
0 00 
430 
1 36 
940 

0.0 
0.00 
615 
2.00 
995 

0 0 
0 00 

66 
0 71 

2500 

WSELK 
ALOB 
XNL 
ITRI AL 

EG 
ACH 
XNCH 
lOC 

1 05 FEET 

940.0 
599 62 

3004 
0 040 

2 

600 0 
599 67 

209 
0 110 

2 

600 0 
599.86 

197 
0 040 

2 

800 0 
600.42 

516 
0.040 

2 

TYPE= 
604 00 

2596 
0.025 

0 

TYPE= 
604 22 

2663 
0 025 

0 

TYPE= 
604 42 

2632 
0 025 

0 

TYPE= 
604 95 

2645 
0 025 

0 

HV 
AROB 
XNR 
!CONT 

• 
HL 
VOL 
WTN 
CORAR 

1 TARGET= 
o. 19 0 02 
598 144. 

0 040 0 000 
0 0 00 

1 TARGET= 
0 51 0 13 
317 

0 060 
0 

240 
0 000 
0.00 

TARGET= 
0 49 0 20 
307. 310 

0.040 0 000 
0 0 00 

lARGET= 
0 43 0 52 

93. 496 
0 040 0 000 

0 0 00 

• LOSS 
TWA 
ELMIN 
TOPWID 

650.000 
0.06 

14. 
582 15 
611 00 

599 999 
0 10 

23 
582 56 
250 38 

599.999 
0 00 

28 
583 00 
249 05 

799 999 
0 01 

54 
584 20 
609 92 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENOST 

592 05 
591 55 

329 00 
940 00 

598 46 
593 26 

243 42 
493 80 

598.90 
593 70 

244 05 
493 10 

599.30 
600 90 
90 08 

700 00 

PAGE 63. 



777777 

SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLDB 
VLOB 
XLDBL 

CWSEL 
QCH 
VCH 
XLCH 

*SECNO 9676,000 

CRIWS 
QROB 
VRDB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

• LOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

3370 NORMAL BRIOGE,NRO= 21 MIN ELTRD= 601 40 MAX ELLC= 603 40 

3470 ENCROACHMENT STATIONS= 
9676 00 20 22 605 62 

16560 5425. 11084 
0.64 2 86 5.17 

0 000461 22 22 

*SECNO 9677.000 

3470 ENCROACHMENT STATIONS= 
9677 00 20.43 605.83 

16560 5688 10762 
0 64 1 51 3.80 

0.000100 1 1 

"'SECNO 9777.000 

3470 ENCROACHMENT STATIONS= 
9777 00 20 39 605 84 

16560. 
0.65 

0 000100 

5715 
1 49 
100 

CCHV= 0 100 CEHV= 
*SECNO 11596 000 

11596 00 19 52 
16560. o. 

0 75 0 00 
0 000267 1975. 

*SECNO 13196.000 

10738 
3 80 
100 

0 300 

605.92 
15099. 

5.63 
1819 

3470 ENCROACHMENT STATIONS= 
13196.00 20.90 606.40 

16560 0 15213 
0.84 0.00 5.36 

0 000282 1320 1600 

• 

200.0 
0 00 

52 
0 91 

22 

280.0 
0 00 
110. 
0.60 

1 

1150 0 
601 71 

1896 
0 025 

0 

1210 0 
602 07 

3768 
0 035 

2 

TYPE= 
605 94 

2142 
0.020 

0 

TYPE= 
605.99 

2830 
0 025 

0 

250 0 1260 0 TYPE= 
0 00 602 08 606 00 
107 
0 60 
100 

o.oo 
1461 
1. 22 

1660 

0.0 
0.00 

1347. 
1 50 

1760. 

3830 
0 035 

1 

602 32 
0 

0.000 
2 

538.0 
602 81 

o. 
0 000 

2 

2825 
0 025 

0 

606 37 
268 1 
0 025 

0 

TYPE= 
606 82 

2836 
0.025 

0 

TARGET= 
0 32 0 01 

57 957 
0 025 0 000 

0 -2103 34 

1 TARGET= 
0 16 0 00 
183 

0 040 
0 

957 
0 000 

0 00 

-200 000 
0 00 
117 

585. 40 
860 09 

930 000 
0.05 
117 

585 40 
855 94 

603 30 
603 40 

200.00 
1060 09 

597 BO 
602 20 

280 00 
1135 94 

1 TARGET= -250 000 
Q.16 001 000 597 85 
i80 

0 040 
0 

0 45 
1196 
0 040 

0 

972 
0 000 

0 00 

0 28 
1200 
0 000 

0 00 

1 TARGET= 
0 41 0.44 
896. 1344. 

0.045 0.000 
0 0 00 

• 

; i9 60:2 25 
585 45 250 00 
884 99 1134 99 

0 09 
150. 

586 40 
618 21 

537 999 

607 60 
600 70 

815 84 
1434 06 

0 00100000 30 
172 595 90 

585 50 15 71 
522 29 538 00 

PAGE 66 
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??.? ?????? • PAGE 65 • 
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q OLOB QCH QRDB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELM!N SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC ICONT CDRAR TOPWIO ENOST 

8394 00 21.1.d 605 54 0 00 601. 64 605 66 0 12 0 38 0 00 595 80 
14820. 6369 8378. 74. 3242 2519. 84. 813 97 602 50 

0 54 1 96 3 33 0.88 0 035 0.025 0 030 0 000 584 40 104 40 
0 000155 54. 54 54 2 0 4 0 00 846 75 951 15 

*SECNO 8494 000 

3470 ENCROACHMENT STATIONS= 139.2 13• 5 a TYPE= 1 TARGET= -160 000 
8494.00 21 01 605 51 0 00 601 62 605 72 0 20 0 01 a • 4 596 10 

16560 5884 10612 64 3340 2449 84 826 99 602 40 
0 55 1 76 4 33 0. 77 0.035 0 025 0 030 a ooo 584 50 139,20 

0.000123 100 100 100. 2 0 0 0 00 851 52 990 72 

*SECNO 9594 000 

3470 ENCROACHMENT STATIONS= 260.0 1260 a TYPE= 1 TARGET= -260 000 
9594.00 19 96 605 66 0.00 601 79 605 84 0. 18 0 11 0 01 598 10 

16560. 5438 11014 108 3544. 2754. 137 945. 115 602 50 
0 63 1 53 4 00 0. 79 0 035 0 025 0 030 a ooo 585 70 260.00 

0.000115 630 1100. 1520 0 0 0 a oo 861 39 1121 39 

•SECNO 9653 000 

3470 ENCROACHMENT STATIONS= 260.0 1210 0 TYPE= 1 TARGET= 950 000 
9653 00 20 29 605.69 0 00 601 83 605 85 0 16 0 01 o.oo 597.80 

16560. 5615. 10812 133. 3731 2807 167 954. 116 602 20 
0.64 1 51 3.85 0 79 0 035 0 025 0 030 0 000 585 40 260 00 

0.000104 59. 59 59 1 0 0 0 00 871 14 1131 14 

*SECNO 9654 000 

3370 NORMAL BRIDGE,NRO= 21 MIN ELTRO= 601.40 MAX ELLC= 603 40 

3470 ENCROACHMENT STATIONS= 200 0 1150 0 TYPE= 1 TARGF.T= -200.000 
9654 00 20 21 605 61 0 00 601 71 605 93 0. 32 0 00 0.00 603 30 

16560. 5388 11121 51. 1893 2142 56. 954 116 603. 40 
a 64 2 85 5 19 0 90 0 025 0.020 0 025 0 000 585 40 200 00 

a 000457 1. 1 1 2 0 0 -2102 55 859 93 1059 93 



??7??? ???7?7 PAGE 68 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR IHHAL IOC IC• Nf CORAR fOPWID ENDST 

*SECNO 16768 000 
16768 00 20. 17 608.17 0 00 604 03 608 39 0 22 0 06 0 09 597 70 

14260 1393. 10173. 2694 773 2392 1445 1595 205 591 10 
1 02 1 BO 4 25 1 86 0.028 0 025 0 030 0 000 588 00 43 12 

0 000105 400. 350 300 2 0 0 0 00 529.88 573 00 

*SECNO 17168.000 
3280 CROSS SECTION 1/168.00 EXTENDED 2.33 FEET 

17168.00 20 33 608 33 0.00 604 22 608 46 0 12 0 04 0 03 598 20 
14260 7351. 6090. 819 3100 1798. 573. 1643 210. 599 10 

1 06 2.37 3.39 1 43 0.025 0 025 0 028 0.000 588 00 37 19 
0.000075 600. 400. 100 2 0 0 0.00 551 . 7 1 588 90 

*SECNO 17268.000 

3265 DIVIDED FLOW 

3280 CROSS SECTION 17268.00 EXTENDED 1 89 FEET 

17268 .00 21.79 608. 29 0.00 604.23 608 52 0 23 0 01 0.06 608.80 
14260. 272. 13932 57. 284 3544. 70 1654 211. 609.20 

1 07 0.96 3.93 0 81 0.025 0 025 0 028 0.000 586 50 83 53 
0.000219 100 100 100. 2 0 0 0 00 542. 48 723 30 

SPECIAL BRIDGE 

SB XK XKDR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 1. 60 3 04 0 00 191 BO 0 00 3230 00 0 00 586 50 586 so 

*SECNO 17368 000 

3265 DIVIDED FLOW 

3280 CROSS SECTION 17368.00 EXTENDED 2.04 FEET 

PRESSURE AND WEIR FLOW 

• • • 



• 77???7 ?????? 

SECNO 
Q 

TIME 
SLOPE 

"'SECND 14796 
14796 00 

16560. 
0 91 

0.000369 

DEPTH 
OLOB 
VLOB 
XLOBL 

000 
19 44 

o. 
0 00 

1600. 

*SECNO 16096.000 
16096 00 20.61 

14260. 0. 
0 98 0 00 

0.000247 1200 

CWSEL 
OCH 
VCH 
XLCH 

606,74 
16560 

6 52 
1600 

607.41 
13991 

5 18 
1300 

GCHV= 0,300 CEHV= 0,500 
*SECNO 16396 000 

CRIWS 
QRD8 
VROB 
XLDBR 

0 00 
0 

0 00 
1600 

0 00 
269 
0 69 

1600 

3280 CROSS SECTION 16396 00 EXTENDED 

16396.00 
14260. 

0.99 
0.000371 

19 94 
5 

0 42 
300. 

SPECIAL BRIDGE 

607 44 
13971 . 

5,91 
300 

0 00 
284 
0 86 
300 

W5ELK 
ALDB 
XNL 
ITRI AL 

603 18 
0 

0 000 
2 

603. 70 
0 

0 000 
2 

EG 
ACH 
XNCH 
!DC 

607 40 
2540. 
0 025 

0 

607 82 
2699 
0 025 

0 

0 24 FEET 

603.76 
12 

0 035 
2 

607.97 
2365 
0 025 

0 

SB XK XKOR 
0 00 1 62 

COFO 
3 07 

ROLEN 
0 00 

BWC 
290 00 

*SECNO 16418 000 
3280 CROSS SECTION 16418 00 EXTENDED 

PRESSURE ANO WEIR FLO~ 

EGPR5 EGI.WC 

608.69 607.97 

16418 00 
14 260. 

O 99 
0 000343 

20.24 
12 

0 51 
22 

H3 

0 00 

607 74 
13860. 

5 75 
22 

QWEIR 

2796 

0 00 
388 
0.94 

22 

0 55 FEET 

QPR 

11450 

603. 77 
24 

0 035 
2 

608 24 
2410 
0 025 

0 

BWP 

HV 
ARDS 
XNR 
!CONT 

0,66 
0 

0.000 
0 

0 41 
391 

0 040 
0 

0 53 
329 

0 040 
0 

• 
HL 
VOL 
WTN 
CDRAR 

0 51 
1459, 

0.000 
0.00 

0.40 
1544 
0 000 

0 00 

0.09 
1564 
0 000 

0 00 

0 00 
BAREA 

2030 00 

BAREA TRAPEZOID 
AREA 

2030. 5162 

0 50 
412 

0 040 
3 

0 27 
1566 
0 000 

0 00 

DL055 
TWA 
ELMIN 
TOPWID 

0.07 
185 

587 30 
177 42 

0 03 
197 

586 80 
545 69 

0 06 
201 

587 50 
455 86 

55 
0 00 

BANK ELEV 
LEFT/RIGHT 

55TA 
ENDST 

621 70 
613. 10 

102 58 
280 00 

613 40 
604 60 

114 31 
660 00 

606 70 
605 10 

144 14 
600 00 

ELCHU 
587 50 

ELLC 

605 30 

ELTRD 

606. 10 

0 00 
201 

587 50 
469 17 

606 70 
605 10 

130 83 
600 00 

ELCHO 
587 50 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC ICDNT CORAR TOPWID ENDST 

21119 00 20. 33 609 03 0 00 604.98 609 32 0 29 0 13 0 03 607 30 
14260 2443. 118 17 0 12 11 2547 0 2019 263 609 30 

1 35 2 02 4 64 0.00 0 028 0 025 0 000 0 000 588 70 68 34 
0.000180 BOO 900 900 2 0 0 0 00 535 75 699 41 

•SECNO 22069.000 

3265 DIVIDED FLOW 

22069.00 20.91 609.11 0.00 605 20 609.61 0 50 0.22 0 06 609 50 
14260. 59 14197. 4 69. 2489 10 2086 271. 608.30 

1. 39 0.86 5 ?0 0.42 0 028 0.025 0 035 0,000 588 20 0,00 
0 000334 BOO 950 900. 2 0 0 0 00 304 24 324 45 

*SECNO 22419.000 
3280 CROSS SECTION 22419 00 EXTENDED 9 69 FEET 

22419,00 21 39 609 59 0 00 605 58 609 70 0 11 0 05 0 04 601 80 
13000. 5787. 6998. 215, 3158 2188 18 1 2120 275 603 BO 

1. 43 1. 83 3.20 1 19 0 028 0 025 0 028 0 000 588 20 0.00 
0.000069 400, 350 250, 2 0 0 0 00 556 64 556 64 

*SECNO 23319.000 

3265 DIVIDED FLOW 

23319,QO 20 99 609,49 Q,00 605 54 609 88 0 39 Q, 10 0 09 606 60 
13000. 703 11384 913 563 2134 404 2204 286 602 20 

1 48 1. 25 5 33 2 26 0 028 0 025 0 028 0 000 588 50 128 so 
0.000215 800 900 875 2 0 0 0 00 576 76 836 75 

*SECNO 23569 000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 0,0 750.0 TYPE= 1 TARGET= 749.999 
23569,00 21. 36 609. 76 0 00 605 82 609 94 o, 18 0 04 0 02 6!0.00 

8680. 349, 8331. 0 498 2408, o. 2221, 288. 610,40 
1.50 0 70 3,46 0,00 0 030 0 025 0 000 0 000 588,40 0.00 

0 000106 150 250. 300 2 0 0 o.oo 598 08 698 51 

• • • 



7?.7 ?????? 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

EGPRS EGL WC 

608 77 608 52 

17368 00 
14260 

1.08 
0 000211 

21 94 
331 
1 01 
100 

~SECNO 18244.000 

CWSEL 
OCH 
VCH 
XLCH 

HJ 

0 00 

608 44 
13860 

3,88 
100 

CRIWS 
OROB 
VROB 
XLOBR 

OWEIR 

1622 

0.00 
70 

0 85 
100 

3280 CROSS SECTION 18244.00 EXTENDED 

18244 00 
14260 

1 14 
0.000120 

21 28 
1708. 

1 . 8 1 
150. 

CCHV= 0.100 CEHV= 
*SECNO 19119.000 

19119 00 20.52 
14260 0 

1 19 0 00 
0 000197 850 

•SECNO 20219 000 

3265 OIV!OEO FLOW 

20219.00 
14260 

1.29 
0.000118 

21 29 
0. 

0.00 
1100. 

*SECNO 21119,000 

3265 DIVIDED FLOW 

608.58 
10415 

4. 29 
876 

0 300 

608 62 
13146 

4.97 
875. 

608.99 
13098 

3 47 
1100 

0 00 
2137, 

1 82 
1400 

0.00 
1 114 

1 28 
800. 

0 00 
1162 
0.95 

1000. 

WSELK 
AL08 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IOC 

HV 
AROB 
XNR 
!CONT 

• 
HL 
VOL 
WTN 
CORAR 

QPR 

12648 

BAREA 

3230 

TRAPEZOID 
AREA 
3932. 

604 25 
326. 

0 025 
2 

608 67 
3573. 
0 025 

0 

0 18 FEET 

604 35 
944 

0 025 
2 

604. 53 
0. 

0 000 
2 

604 90 
0 

0 000 
2 

608 81 
2426. 
0 025 

0 

608 98 
2643 
0 025 

0 

609 16 
3773. 
0 025 

0 

0 23 
83 

0 028 
4 

0 22 
1177 
0 028 

0 

0 36 
870 

0 045 
0 

0 17 
1220. 
0.040 

0 

0 15 
1663 
0 000 

0 00 

o. 13 
1746 
0 000 

0 00 

0 13 
1825 
0 000 

0 00 

0 16 
1930 
0 000 

0 00 

• LOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
Lt.I'" I /t<ll.:iHI 

SSTA 
ENOST 

ELLC 

607 00 

ELTRD 

607. 10 

0 00 
212 

586 50 
561 02 

0 00 
224 

587 JO 
708 61 

0 0d 
234 

588 10 
422 51 

0.02 
249 

587 70 
821 07 

608 BO 
609 20 
80 97 

723 30 

602 80 
598 40 
35 79 

744. 40 

609 20 
599 60 

125 01 
547.52 

620. 70 
606 90 
31. 81 

909 15 

• PAGE 69 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
0 OLOB OCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI AL roe !CONT CORAR TOPWIO ENOST 

SB XK XKOR C• FO ROLEN BWC BWP BAREA 55 ELCHU ELCHO 
0 00 1 68 3 04 0 00 104 .00 0 00 1220 00 0 00 5B9 50 5B9 50 

•SECNO 26025.000 

3265 DIVIDED FLOW 

3280 CROSS SECTION 26025 00 EXTENDED 1 12 FEET 

PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 OWE IR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

611 31 610. 51 0 00 52B 8195. 1220 1914 607 90 610 00 

3470 ENCROACHMENT STATIONS= 287.0 750.0 TYPE= 1 TA~GET= 463 000 
26025 00 21 22 610 72 0.00 606 32 611 16 0.44 0 65 0 00 604 90 

8680. 232 8259 1BB 164. 1514 103 233B 306 604 00 
1 64 1 42 5 45 1. 82 0 02B 0 025 0 025 0 000 589 50 287 00 

0 00053B 106 106 106 2 0 2 0 00 435 04 750.00 

•SECNO 26125 000 

3265 OIVIDEO FLOW 

3470 ENCROACHMENT STATIONS= 260 0 750.0 TYPE= 1 TARGET= 490 000 
26125 00 21. 29 610 78 0 00 606 48 611 . 20 0 43 0 04 0 00 609 89 

8680. 14 8659. 7. 30 1652 13 2342 307 609 99 
1.64 0.47 5 24 0 54 0.028 0 025 0 025 0 000 589 49 260 00 

0 000279 100 100 100 0 0 0 0 00 273 36 660 96 

CCHV= 0. 100 CEHV= 0.300 
•SECNO 26900.000 
26900.00 21. 65 611 05 0.00 606 90 611. 42 0 37 0 21 0.01 610 00 

8680. 4. 8467 209. 7. 1710. 279 2375 313 608 80 
1. 69 0.52 4 95 0 75 0 030 0.028 0.040 0.000 589 40 164 03 

0 000262 800 . 775 725. 2 0 0 0 00 387 97 552.00 

• • • 



1··? ?????? 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

CCHV= 0 100 CEHV= 
•SECNO 24369 000 

CWSEL 
QCH 
VCH 
XLCH 

0 300 

3410 ENCROACHMENT STATIONS= 
24369.00 

8680 
1 55 

0.000158 

20 89 
228. 
1 11 
850 

*SECNO 25819 000 

3265 DIVIDED FLOW 

609. 79 
8452 

4 36 
800 

3470 ENCROACHMENT STATIONS= 
25819.00 21.19 609.99 

8680 10 8664 
1 63 0.48 5.29 

0 000287 1350 1450. 

CCHV= 0 300 CEHV= 
*SECNO 25919 000 

3265 OIVIOEO FLOW 

0 500 

CRIWS 
QROB 
VROB 
XLOBR 

0 0 
0 00 

0 
0 21 
900 

260 0 
0 00 

6. 
0 45 

1500 

3280 CROSS SECTION 25919.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 
25919 00 20.48 609 98 

8680. 107. 8466 
1.63 1.80 5.89 

0.000672 100 100 

SPECIAL BRIDGE 

287 0 
0 00 
107. 
2 44 
100 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IOC 

500 0 TYPE= 
605.89 610 08 

206 1937. 
0 028 0 025 

2 0 

775 0 
606 21 

20 
0 028 

1 

TYPE= 
610 42 

1638 
0 025 

0 

0 38 FEET 

750 0 
606 21 

59 
0.028 

2 

TYPE= 
610 51 

1438 
0 025 

0 

HV 
AROB 
XNR 
ICONT 

• 
HL 
VOL 
WTN 
CORAR 

1 TARGET= 
0 29 0 10 

1. 2268 
0 025 0 000 

0 0 00 

1 TARGET= 
0 43 0 30 

13 2331. 
0 025 0 000 

0 0 00 

1 TARGET= 
0 53 0 04 

44 2334 
0 025 0 000 

0 0 00 

OLOSS 
TWA 
ELMIN 
TOPWIO 

499 999 
0 03 
297 

588 90 
283.51 

515 000 
0.04 
305 

588.80 
227 21 

463 000 
0 05 
306 

589 50 
216.00 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENOST 

605 50 
609 50 

195 38 
478 89 

609 20 
609 30 

447 73 
775 00 

604 90 
604 00 

432 71 
750 00 

• PAGE 71 
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SECNO DEPTH 
Q QLOB 
TIME VLOB 
SLOPE XLOBL 

•SECNO 28331.000 
3280 CROSS SECTION 

28331 00 21. 42 
8680 56 

1. 78 0.72 
0 000167 300 

*SECNO 28431 000 
3280 CROSS SECTION 

28431.00 20.02 
8680. 177 

1. 78 1 84 
0.000891 100 

SPECIAL BRIDGE 

SB XK 
0 00 

XKOR 
1 54 

*SECNO 28449.000 

CWSEL CRIWS 
QCH QROB 
VCH VROB 
XLCH XLOBR 

28331 00 EXTENDED 

612. 12 0.00 
8299 326. 

4 34 0 85 
300. 300 

28431 00 EXTENDED 

612 12 
7982. 

4 97 
100 

COFQ 
3,04 

0.00 
522 
1 72 
100 

ROLEN 
0.00 

3280 CROSS SECTION 28449 00 EXTENDED 

PRESSURE FLOW 

EGPRS EGL WC H3 QWEIR 

612.99 612 48 0.00 0 

28449 00 20.60 612.70 0 00 
8680 3 1 2 7646 122. 

1 78 1 85 4.57 1 77 
0 000712 18 18 18 

•SECNO 28549 000 

3265 DIVIDED FLOW 

• 

WSELK EG 
ALOB ACH 
XNL XNCH 
ITRIAL !DC 

4 52 FEET 

607 53 612. 40 
77 1914 

0.028 0.025 
2 0 

3,62 FEET 

607.51 612 48 
96 1607 

0.028 0 025 
2 0 

BWC 
117 00 

4 20 FEET 

QPR 

8680. 

607.54 612.99 
168 tb14. 

0 028 0 025 
2 0 

HV HL 
AROB VOL 
XNR WTN 
!CONT CORAR 

0 28 0.06 
385 2444. 

0 040 0.000 
0 0 00 

0 36 0 03 
303 2449 

0 040 0 000 
0 0 00 

BWP 
0.00 

BAREA 
1440.00 

BAREA 

1440 

TRAPEZOID 
AREA 
2188 

0 29 0 51 
409 2450 

0.040 0 000 
0 0 00 

• 

CLOSS BANK ELEV 
TWA LEFT /RIGHT 
ELMIN 
TOPWID 

0 01 
322 

590 70 
424 99 

0 04 
323 

592 10 
392 45 

ss 
0.00 

ELLC 

610 80 

o.oo 
323 

592. 10 
459 6? 

SSTA 
ENOST 

610 10 
611. 10 

175 02 
600 00 

607 60 
606 80 

207 55 
600 00 

ELCHU 
592 10 

ELTRD 

613 10 

607 60 
606 80 

140.33 
600 00 

ELCHO 
592 10 
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??,?? ?????? 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLDB 
XLDBL 

·SECND 27150 000 

CWSEL 
QCH 
VCH 
XLCH 

J470 ENCROACHMENT STATIONS= 
27150.00 20 62 611.12 

8680. 284 7845 
1.70 1 98 5.03 

0.000186 

'SECNO 27900 
27900 00 

8680 
1 75 

0.000203 

200 

000 
21 38 

434 
1 82 
800 

:CHV= 0 300 CEHV= 
•SECND 28000 000 
28000 00 21 19 

8680. 579 
1 75 2.35 

0 000337 100. 

)PECIAL BRIDGE 

)8 XK 
0.00 

XKOR 
1 54 

'SECNO 28031 .000 
>RESSURE FLOW 

EGPRS EGL WC 

250 

611 28 
8237 

4 79 
750 

0 500 

611. 29 
8051 

5 04 
100 

COFQ 
3 04 

H3 

CRIWS 
QROB 
VRD8 
XLDBR 

0 0 
0 00 
551 
1. 31 
300 

0 00 
10 

0.43 
700 

0.00 
50 

1.03 
100 

WSELK 
ALOB 
XNL 
I TRIAL 

375 0 
606 96 

143. 
0 030 

0 

607 26 
239 

0 030 
0 

607 28 
247. 

0 030 
0 

EG 
ACH 
XNCH 
!DC 

TYPE= 
611. 48 

1559 
0 025 

0 

611 62 
1719 
0 025 

0 

611 66 
1599 
0 025 

0 

ROLEN 
0.00 

BWC 
116 00 

QWEIR 

612 33 611.66 0 00 0 

QPR 

8680. 

28031 00 
8680. 

1 76 
0 000282 

21. 90 
664 
2 24 

31 

612 00 
7937 

4 73 
31 

0 00 
79 

0 99 
31 

607.29 
297. 

0.030 
2 

612.33 
1677, 
0 025 

0 

BWP 

HV 
AROB 
XNR 
ICDNT 

• 
HL 
VOL 
WTN 
CDRAR 

TARGET= 
0 36 0 06 
420 2387 

0 040 0 000 
0 0 00 

0 34 
23 

0 040 
0 

0 37 
49 

0 040 
0 

0 15 
2423 
0 000 

0 00 

0 03 
2427 
0 000 

0 00 

0 00 
BAREA 

1320 00 

BAREA 

1320 

TRAPEZOID 
AREA 
2158 

0 32 
80 

0 040 
0 

0.66 
2428 
0 000 

0 00 

CLOSS 
T'wA 
ELMIN 
TOPWID 

374 999 
0 00 
315 

590 50 
242 07 

0 00 
319 

589 90 
213 03 

0 02 
319. 

590 10 
203 27 

ss 
0 00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

604 70 
604 60 

109 00 
351 07 

605 70 
609.80 

117 27 
330 31 

605.60 
606 50 

110 66 
313 93 

ELCHU 
590 10 

ELLC 

608 70 

ELTRO 

613 20 

0 00 
319. 

590 10 
282 86 

605 60 
606 50 
44 58 

327 44 

ELCHO 
590 10 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLDBL XLCH XLOBR ITRIAL !DC !CONT CORAR TOPWIO ENDST 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC BWP BAREA ss ELCH\J ELCHD 
0 00 1 55 3.04 a oo 61 .00 0 00 954 00 0 00 592 40 592 40 

*SECNO 31350 000 
3280 CROSS SECTION 31350.00 EXTENOED 0.26 FEET 

PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

615 13 613 61 0 00 662 8028 954 1049 609.60 613 70 

3470 ENCROACHMENT STATIONS= 50 0 500.0 TYPE= 1 TARGET= 450 000 
31350 00 22.06 614 46 0.00 608 48 614 84 0 38 1. 23 0 00 598 90 

8680. 864 6763 1053 278 1248. 427 2601 341 595 90 
1.99 3.11 5 42 2 47 0 028 0 025 0 040 0 000 592 40 264 25 

0 000330 51 51 51 2 0 2 0.00 235 75 500 00 

*SECNO 31430 000 
3280 CROSS SECTION 31430 00 EXTENDED 0 29 FEET 

3470 ENCROACHMENT STATIONS= 50 0 500.0 TYPE= 1 TARGET= 450 000 
31430 00 21. 98 614 48 0 00 608 88 614 87 0 39 0.03 0 00 598 90 

8680. 905 6603 1172 279. 1200 443 2605 341 595 60 
1 99 3.24 5 50 2 64 0 028 0 025 0 040 0 000 592 50 264 17 

0.000387 80. 80 80 0 0 0 0 00 23"5 83 500 00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 1.55 3 04 0.00 61 00 0 00 977,00 0 00 592 50 592 50 

*SECNO 31483.000 
3280 CROSS SECTION 31483.00 EXTENOED 1 37 FEET 

• • • 



• ?????? 

SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

3280 CROSS SECTION 28549 00 EXTENDED 

28549 00 
8680. 

1. 79 
0 000208 

20.67 
17 

0.57 
100 

CCHV= 0 100 CEHV= 
•SECNO 29749 000 

612.71 
8462 

4 67 
100 

0 300 

0 00 
202 
0 84 
100 

3280 CROSS SECTION 29749 00 EXTENDED 

3470 ENCROACHMENT STATIONS= 
29749 00 21.77 613 07 

8680 3 8576 
1 89 0 28 3 36 

0 000116 1100 1200. 

*SECNO 30474.000 
30474 00 21 37 

8680 0 
1 94 0 00 

0 000151 700 

*SECNO 31199 000 

613. 12 
8638. 

3 94 
725 

3470 ENCROACHMENT STATIONS= 
31199.00 20 95 613 15 

8680. 0. 8680 
1.98 0 00 4,97 

0 000239 700. 725 

CCHV= 0.300 CEHV= 
*SECNO 31299.000 

0 500 

3470 ENCROACHMENT STATIONS= 
31299.00 20.74 613 14 

8680. 760. 6988 
1.99 3.26 5.99 

0 000440 100 100 

0 0 
0.00 
102. 
0 75 

1150. 

0 00 
42 

0.50 
700 

0 0 
0 00 

0 
0.00 
700. 

50 0 
0 00 
932 
2 95 
100. 

WSELK 
ALOB 
XNL 
ITRI AL 

EG 
ACH 
XNCH 
IDC 

3 77 FEET 

607 71 
30. 

0 028 
2 

613 04 
1813 
0 025 

0 

0.37 FEET 

750 0 
608 32 

10 
0.028 

2 

608 46 
0 

0 000 
2 

480 0 
608 58 

0 
0 000 

2 

500 0 
608 56 

233 
0.028 

2 

TYPE= 
613 24 

2549 
0.025 

0 

613 36 
2194 
0 025 

0 

TYPE= 
613 53 

1747 
0 025 

0 

TYPE= 
613.61 

1167 
0 025 

0 

HV 
AROB 
XNR 
!CONT 

0 33 
239 

0.040 
0 

• 
HL 
VOL 
WTN 
CORAR 

0 04 
2455 
0 000 

0 00 

TARGET= 
0 17 0 18 
135 2520 

0 040 0 000 
0 0 00 

0 24 
84 

0 040 
0 

0. 10 
2561 
0 000 

0 00 

TARGET= 
0 38 0 14 

0 2595 
0 000 0 000 

0 0.00 

TARGET= 
0 48 0 03 
316 2599 

0 040 0 000 
0 0 00 

• LOSS 
TWA 
ELMIN 
TOPWID 

0 02 
324 

592 04 
345 45 

749 999 
0 02 
332 

591 30 
284 49 

0 02 
337 

591. 75 
282 43 

479 999 
0 04 
340 

592 20 
130.43 

450 000 
0 05 
341 

592 40 
130 36 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

611. 44 
612. 44 

219 35 
600 00 

612 40 
609 70 

465 50 
750 00 

613 55 
611 35 

398 52 
680 95 

615 00 
613 30 

304 26 
434. 68 

598 90 
595 90 

267 30 
397 65 
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SECNO 
Q 

TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

SPECIAL BRIDGE 

SB XK 
0.00 

XKOR 
1 50 

CWSEL 
QCH 
VCH 
XLCH 

COFQ 
3 09 

*SECNO 33438 000 
PRESSURE AND WEIR FLOW 

EGPRS EGL WC 

616 69 616 17 

33438 00 
8680. 

2 14 
0 000143 

*SECNO 33538 
33538.00 

8680 
2. 15 

0000112 

22 43 
305. 
1. 39 

5. 

000 
22.48 

79 
0.70 
100. 

HJ 

0 00 

616 03 
7621. 
4. 10 

5 

616 07 
8233. 

3 83 
100. 

CCHV= 0 100 CEHV= 0 300 
*SECNO 34888 .000 

CRIWS 
QROB 
VROB 
XLOBR 

ROLEN 
0 00 

QWEIR 

2935 

0 00 
754 
1 34 

5 

0.00 
368 
0 97 
100 

3280 CROSS SECTION 34888 00 EXTENDED 

34888 00 
8680 

2.25 
0 000154 

22 72 
187 
1 01 

1400 

*SECND 37038 000 

3265 OIVIDED FLOW 

37038.00 
8680. 

2 38 
0 000169 

• 

22.34 
0 

o. 13 
2100 

616 22 
8493 

4 09 
1350 

616.54 
8680. 
4.30 

2150 

0 00 
0. 

0 12 
1300 

0 00 
0 

0.00 
2200 

WSELK 
ALOB 
XNL 
ITRI.AL 

EG 
ACH 
XNCH 
!DC 

HV 
ARDS 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

BWC 
103 00 

BWP 
0.00 

BA REA 
1520 00 

QPR 

5746 

610 07 
220 

0.025 
2 

610.17 
112 

0 025 
1 

616 27 
1861 
0 025 

0 

616 28 
2149 
0 025 

0 

1 52 FEET 

610 56 
184 

0 025 
2 

611. 26 
2 

0 025 
2 

616 47 
2079 
0 025 

0 

616,83 
2017 
0 025 

0 

BAREA 

1520 

TRAPEZOID 
AREA 
1988 

0 23 
565 

0 035 
4 

0 22 
378 

0 035 
0 

0 25 
2. 

0 035 
0 

o. 29 
o, 

0 000 
0 

0 10 
2715 
0 000 

0 00 

0 01 
2721 
0 000 

0 00 

0 18 
2797 
0 000 

0 00 

0,35 
2903. 
0 000 

0 00 

• 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID END ST 

ss 
0.00 

ELLC 

612 90 

0 00 
355 

593 GO 
383 85 

0 00 
356 

593 59 
371 30 

0 01 
366. 

593 50 
281 59 

0 01 
377 

594.20 
166,88 

ELCHU 
593 60 

ELTRD 

613.00 

606 70 
604 60 

252 11 
635 96 

613 69 
610 99 

260 35 
631 65 

614 00 
616 00 

0 00 
281 59 

617 so 
617.80 
25.32 

281. 95 

ELCHO 
593 GO 
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?.? 
SECNO 
0 
TIME 
SLOPE 

????'?? 

DEPTH 
OLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

PRESSURE ANO WEIR FLOW 

EGPRS EGL WC HJ 

CRIWS 
OROB 
VROB 
XLOBR 

OWEIR 

616 38 614 87 0 00 ii82 

3470 ENCROACHMENT STATIONS= 
314B3 00 23,07 615,57 

B6B0. 9B2. 6351 
2 00 2 9B 5 02 

0 000300 53 53 

*SECNO 31583.000 

50 0 
0 00 

1347 
2 27 

53. 

3280 CROSS SECTION 31583 00 EXTENOEO 

3470 ENCROACHMENT STATIONS= 
31583 00 23.09 615.64 

8680. 1 8607. 
2 00 0 20 4 24 

0 000149 100 100, 

CCHV= 0.100 CEHV= 
•SECNO 33333 000 

33333 00 22 53 
8680. 84 
2.14 071 

0.000110 1700 

CCHV= 0.300 CEHV= 
*SECNO 33433 000 

33433 00 22.33 
8680, 292 

2.14 1.40 
0.000147 100 

0.300 

615 93 
8219. 

3.81 
1750 

0 500 

615.93 
7651. 

4 13 
100. 

50 0 
0 00 

72. 
0 70 
100. 

0.00 
377. 
0 97 

1800 

0 00 
737 
1 34 
100. 

WSELK 
ALOB 
XNL 
!TRIAL 

QPR 

EG 
ACH 
XNCH 
!DC 

7453. 

500 0 
608 77 

330 
0.028 

2 

TYPE= 
615 88 

1265, 
0 025 

0 

1.09 FEET 

500 0 
609 46 

3, 
0.025 

2 

610,07 
118 

0.025 
2 

610 07 
209 

0 025 
1 

TYPE= 
615.92 

2031 
0 025 

0 

616 15 
2158 
0 025 

0 

616 17 
1851 
0 025 

0 

HV 
AROB 
XNR 
!CONT 

• 
HL 
VOL 
WTN 
CORAR 

BAREA TRAPEZOID 
AREA 

977 i i22 

1 TARGET= 
0 31 1 01 
594 2607 

C.040 0 000 
2 0 00 

t TARGET= 
0 28 0 02 
103 2612. 

O 035 0 000 
0 0 00 

0.21 
387 

0 035 
0 

0 24 
550. 

0 035 
0 

0 22 
2709. 
0.000 

0 00 

0.01 
2715 
0 000 

0 00 

.... , ....... ~ ,, .... ~ ... , ..... 
VLU~~ OAN~ CLCV 

TWA LEFT /RIGHT 
ELMIN SSTA 
TOPWIO ENO ST 

ELLC 

GiO 90 

450 000 
0 00 
342 

592.50 
275 01 

450.000 
0 01 
342 

592 55 
219 29 

0 01 
354 

593 40 
375 53 

0 01 
355 

593 60 
367 51 

ELTRD 

614.90 

598 90 
595.60 

224 98 
500 00 

615 35 
613,65 

280 71 
500 00 

613 50 
610 80 

257 75 
633.28 

606. 70 
604,60 

266 10 
633 61 
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' .. 
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENOST 

3470 ENCROACHMENT STATIONS= 241.0 795.9 TYPE= 4 TARGET= 0 016 
23569.00 21. 71 610 11 0.00 610 06 610 28 0 17 0 04 0 02 610 00 

8680. 351. 8329. o. 447 2468. o. 2144 2 11 610 40 
1. 49 0.19 3.37 0.01 0 030 0 025 0 028 0.000 588 40 241.02 

0.000099 150. 250 300 2 0 0 0 00 459.26 795 92 

CCHV= 0 100 CEHV= 0.300 
*SECNO 24369.0CO 

3470 ENCROACHMENT STATIONS= 0 0 500.0 TYPE= 1 TARGET: 499 999 
24369.00 21 .24 610.14 0.00 610.08 610 41 0 27 0 10 0 03 605.50 

8680 287. 8391. 2. 265. 1982. 5 2192 218 609 50 
1. 55 1.09 4.23 0 33 0.028 0.025 0 025 0.000 588 90 149 03 

0 000144 850. 800 900 2 0 0 0 00 338 16 487 19 

*SECNO 25819.000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 260.0 775.0 TYPE= 1 TARGET= 515.000 
25819.00 21 52 610. 32 0.00 6 10. 26 610 72 0 41 0.28 0 04 609 20 

8680 30. 8631. 19. 60. 1680 34 2259. 230 609 30 
1 63 0.50 5. 14 0.56 0 028 0.025 0.025 0 000 588.80 260 00 

0.000262 1350. 1450. 1500. 0 0 0 0.00 365 99 775.00 

CCHV= 0 300 CEHV= 0.500 
*SECNO 25919 oco 

3265 DIVIDED FLOW 

3280 CROSS SECTION 25919.00 EXTENDED 0 71 FEET 

3470 ENCROACHMENT STATIONS= 287.0 750 0 TYPE= 1 TARGET= 463,000 
25919.00 20.81 610.31 0.00 610.26 610.80 0.49 0.04 0.04 604 90 

8680. 145. 8401. 134 92 1472 64 2263. 231 604 .00 
1. 63 1. 57 5.71 2 . 11 0 028 0.025 0 025 0.000 589.50 287 00 

0.000612 100. 100 100. 2 0 0 0 00 315.27 750 00 



?????? ?7??77 

SECNO 
0 
TIME 
SLOPE 

DEPTH 
OLOB 
VLOB 
XLDBL 

SPECIAL BRIDGE 

SB XK XKOR 
0 00 1. 68 

*SECND 26025 000 

CWSEL 
OCH 
VCH 
XLCH 

COFO 
3.04 

CRIWS 
OROB 
VROB 
XLOBR 

ROLEN 
0.00 

3280 CROSS SECTION 26025 00 EXTENOEO 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 

611 . 63 611 . 55 o.oo 

3470 ENCROACHMENT STATIONS= 
26025.00 21.50 611.00 

8680 322. 8112 
1 64 1. 44 5 25 

0.000487 106. 106 

*SECNO 26125 000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT 
26125.00 21.54 

8680. 33 
1.64 0.51 

0.000260 100 

STATIONS= 
611. 03 

8632. 
5. 13 
100. 

CCHV= 0.100 CEHV= 0.300 
*SECNO 26900.000 

QWEIR 

842 

287.0 
0.00 
246. 
1 75 
106. 

260 0 
0.00 

15 
0.60 
100. 

WSELK 
ALOB 
XNL 
!TRIAL 

BWC 

EG 
ACH 
XNCH 
!DC 

104 00 

1.40 FEET 

QPR 

7890. 

750.0 
610 95 

224 
0.028 

2 

750 0 
610 99 

65 
0.028 

2 

TYPE= 
611 40 

1544. 
0.025 

0 

TYPE= 
611 44 

1684. 
0.025 

0 

BWP 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

BAREA 
0 00 1220 00 

BAREA TRAPEZOID 
AREA 

1220 1914. 

1 TARGET= 
0 40 0 60 
140 2267 

0 025 0 000 
2 0 00 

1 TARGET= 
0 41 0 03 

25 2271 
0 025 0.000 

0 0 00 

OLOSS 
TWA 
ELM IN 
TDPWID 

ss 
0 00 

ELLC 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

ELCHU 
589 50 

ELTRO 

607 90 610.00 

463 000 
0.00 
231 

589.50 
463 00 

490.000 
0 00 
232 

589 49 
350 99 

604 90 
604 00 

287 00 
750 00 

609.89 
609 99 

260.00 
750.00 

2800 NAT 01= 5509 87 WSEL= 611.25 ENC 01= 5509 87 WSEL= 611.35 RATIO= 0 0000 
611 35 NAT 01= 5588, RATIOS LOB,CH,~OB= 0 0008 0 9665 0.0326 WSEL= 

3470 ENCROACHMENT STATIONS= 
26900 00 21.88 611 28 

8680 o. 8515 
1,69 0.00 4.91 

0.000256 BOO. 775 

' .. • 

178.0 
0 00 
165 
0.96 
725. 

372 8 
6 11 . 25 

0. 
0.000 

2 

TYPE= 
611 64 

1736. 
0 028 

0 

4 TARGET= 
0 37 0 20 
171 2304 

0.040 0 000 
0 0 00 

• 

0 014 
0 00 
237 

589 40 
194 84 

610 00 
608.80 

178 00 
372 84 
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7.77 ?????? 

SECNO OEPTH CWSEL 
Q OLOB OCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

CCHV= 0.100 CEHV= 0.300 
*SECNO 19119.000 

CRIWS WSELK 
QROB ALOB 
VROB XNL 
XLOBR !TRIAL 

• EG HV HL OLOSS BANK ELEV 
ACH AROB VOL TWA LEFT /RIGHT 
XNCH XNR WTN ELMIN SSTA 
roe !CONT CORAR TOPWID ENOST 

2B00 NAT 01= 10644.51 WSEL= 609 01 ENC 01= 10644.51 WSEL= 609.11 RATIO= 0 0000 
609.11 NAT 01= 10770 RATIOS LOB.CH,ROB= 0 0000 0 9119 0.0B81 WSEL= 

3470 ENCROACHMENT STATIONS= 123.0 439 B TYPE= 4 TARGET= 0 012 
19119.00 20.95 609 05 0 00 609 01 609.39 0 34 0 12 0.04 609. 20 

14265. o. 13176 1089. 0 2118 762. 1748 169 599.60 
1 18 0 00 4.85 1 43 0 000 0.025 0 045 0.000 588. 10 123 53 

0 000182 850. 875 800 2 0 0 0.00 316.28 439.80 

•sECNO 20219.000 
2800 NAT 01= 13892.94 WSEL= 609 35 ENC Q1= 13892 94 WSEL= 
NAT 01= 14106. RATIO~ LOB,CH,ROB= 0.0000 0 9062 0 0938 WSEL= 

609 45 RATIO= 0 0000 
609 45 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 0 0 628.2 TYPE= 4 TARGET= 0 015 
20219.00 21 69 609.39 0 00 609.35 609. 55 o. 16 0 15 0 02 620 70 

14265 0. 13139. 1126. 0. 3893 1031 1852 180. 606.90 
1.27 o.oo 3 38 1 09 0 000 0 025 0 040 0 000 581 70 30 11 

0.000107 1100 1100 1000. 2 0 0 0.00 589 07 628. 16 

•sECNO 21119.000 
2800 NAT Q1= 11223.46 WSEL= 609 39 ENC 01= 11223.46 WSEL= 609 49 RATIO= 0 0000 

609 49 NAT 01= 11399 RATIOS LOB,CH,ROB= 0.1880 0.8120 0.0000 WSEL= 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 
21119.00 20.73 609.43 

14265. 2481. 11784 
1 33 2. 17 4. 50 

0.000164 800. 900 

•SECNO 22069.000 

209 5 
0.00 

0 
0 00 
900. 

700.0 
609 39 

1142 
0 028 

2 

TYPE= 
609 70 

2616 
0.025 

0 

4 TARGET= 
027 0.12 

0 1941 
0 000 0.000 

0 0 00 

0 015 
0 03 
190. 

588 70 
401 19 

607 30 
609 30 

209 46 
700 00 

2800 NAT 01= 8141.97 WSEL= 609.45 ENC Q1= 8183 69 WSEL= 
NAT Q1= 8252. RATIOS LOB,CH,ROB= 0 0073 0.9918 0 0009 WSEL= 

609.55 RATIO= -O 0051 
609.55 
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?????? ?????? 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 99 0 300 0 TYPE= 4 TARGET= 0 008 
22069.00 21. 29 609.49 0 00 609.45 609.97 0 4B 0 21 0 06 609 50 

14265. o. 14265. 0. 0. 2566 o. 2008 196 608.30 
1 38 0.00 5 56 0.00 0.000 0 025 0 000 0 000 588.20 99 03 

0 000311 ouv. 950 900. 2 0 0 0.00 200 97 300.00 

*SECNO 22419 000 
2800 NAT 01= 16358.19 WSEL= 609.90 ENC 01= 16358.19 WSEL= 610.00 RATIO= 0 0000 

610 00 NAT 01= 16587. RATIOS LOB,CH,ROB= 0.4535 0.5282 0 0183 WSEL= 
3280 CROSS SECTION 22419 00 EXTENDED 10 05 FEET 

3470 ENCROACHMENT STATIONS= 4 3 521. 3 TYPE= 4 TARGET= 0 014 
22419 00 21.75 609.95 0 00 609.90 610 06 0 10 

13000 5866. 6963 172 3250 2234 125 
1. 42 1.80 3 12 1.37 0.028 0.025 0 02B 

0 000064 400 350 250 2 0 0 

*C:l="rPJn -,-:i:-:i:<10 _f'lfV'I 

2800 NAT 01• 9322.09 WSEL= 609 81 ENC 01= 9322 09 WSEL= 
NAT 01= 9473 RATIOS LOB,CH,ROB= 0 0685 0.8552 0 0763 WSEL= 

3265 DIVIDED FLOW 

0 05 0 04 601 80 
2042 200 603.80 
0.000 588.20 4 32 

0 00 516 95 521 27 

609 91 RATIO= 0.0000 
609.91 

3470 ENCROACHMENT STATIONS= 19B.3 759.7 TYPE= 4 TARGET= 0.016 
23319.00 21. 35 609 85 0.00 609 81 610 23 0 37 

13000 781 11325 893 575 2182 354 
1 .47 1. 36 5. 19 2 52 0 028 0 025 0 028 

0 000198 800. 900 875 2 0 0 

*SECNO 23569.000 
2800 NAT 01= 8774 70 WSEL= 610.06 ENC 01= 8774.70 WSEL= 
NAT Q1= 8914 RATIOS LOB,CH,ROB= 0,0566 0 9433 0 0001 WSEL= 

3265 DIVIDED FLOW 

3280 CROSS SECTION 23569.00 EXTENDED 0.51 FEET 

0.09 0 08 606 60 
2128. 209 602 20 
0.000 588 50 198 26 

0 00 444 79 759 7i 

610 16 RATIO= 0.0000 
610 16 

'. • • 
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.?? 
?????? • ,. ' 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH OROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
~LOPE XLOBL XLCH XLOBR ITRI AL !DC !CONT CORAR TOPWID ENOST 

16418.00 20,76 608.26 0.00 608.23 608 69 0 43 0.69 0.00 606. 70 
14265, 0. 13610. 655 51. 2536. 554. 14B6. 143, 605. 10 

0.97 0.00 5.37 1. 18 0 035 0.025 0.040 0 000 5B7 50 122.43 
0.000381 22. 22 22. 2 0 3 0.00 477 57 600 00 

3700 BRIDGE STENCL• 177 00 STENCR• 385.74 
*SECNO 16768.000 
2800 NAT Q1• 14745.70 WSEL= 608.62 ENC Q1• 14745 70 WSEL= 
NAT 01= 14944 RATIOS LOB,CH,ROB= 0.1055 0 6953 0 1992 WSEL= 

608.72 RATIO= 0 0000 
608 72 

3470 ENCROACHMENT STATIONS• 102.9 537 8 TYPE: 4 TARGET= 0 013 
1676B.00 20.61 608 61 0.00 608.62 608 B1 0.20 

14265. 1415, 10090. 2760 722. 2448 1473 
1.00 1.96 4. 12 1. 87 0.028 0.025 0 030 

0.000096 400. 350 300 2 0 0 

*SECNO 17168.000 
2800 NAT 01• 17508 48 WSEL= 608.76 ENC 01= 17508.48 WSEL= 
NAT 01= 17754. RATIOS LOB,CH,ROB= 0 5220 0.4159 0 0621 WSEL= 

3280 CROSS SECTION 17168.00 EXTENDED 2 76 FEET 

0 06 0.07 597.70 
1517. 147 591 10 
0 000 588 00 102 89 
0.00 434 89 537.78 

608 86 RATIO• 0 0000 
608.86 

3470 ENCROACHMENT STATIONS= 62 7 559 3 TYPE= 4 TARGET• 0.014 
17168.00 20 76 608. 76 0 00 608 76 GOB 87 0 12 

14265 7433, 6043, 789 3179. 1840 524. 
1. 04 2. 34 3.28 1.50 0 025 0.025 0.028 

0.000068 600. 400 100 2 0 0 

•SECNO 17268.000 
~Huu NAI u1= 1u1~,.~~ WSEL= bVH,f4 ENC u1= i0i5i.29 WSEL= 
NAT 01= 10280. RATIOS LOB,CH,ROB= 0 0343 0 9580 0.0076 WSEL= 

3265 DIVIDED FLOW 

3280 CROSS SECTION 17268.00 EXTENDED 2.32 FEET 

0 03 0 03 598 20 
1566 151 599. 10 
0 000 588 00 62 67 

0 00 496,58 559 25 

608 82 RATIO= 0 0000 
608 82 

3470 ENCROACHMENT STATIONS= 169 2 673 5 TYPE= 4 TARGET= 0 012 
17268.00 22 22 608.72 0 00 608.72 608.94 0 22 0.01 0 05 608 80 

14265. 373, 13876, 16 309 3625. 29 1577 152. 609 20 
1.05 1. 21 3.B3 0.56 0 025 0 025 0.028 0 000 586 50 169 20 

0.000202 100. 100. 100 2 0 0 0 00 447 98 673 52 
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77?777 ?????? 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

SPECIAL BRIDGE 

SB XK 
0.00 

XKOR 
1 .60 

•SECNO 17368.000 

CWSEL 
QCH 
VCH 
XLCH 

COFQ 
3 04 

CR!WS 
QROB 
VROB 
XLOBR 

ROLEN 
0.00 

3700. BRIDGE STENCL= 169.20 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IOC 

BWC 
191 80 

HV 
AROB 
XNR 
!CONT 

BWP 
0.00 

STENCR= 673 52 

HL 
VOL 
WTN 
CORAR 

BAREA 
3230 00 

• LOSS 
TWA 
ELMIN 
TOPWID 

ss 
0.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

ELCHU 
586 50 

2800 NAT Q1= 10334. 44 WSEL= 608 
NAT Q1= 10469. RATIOS LOB.CH.ROB= 

86 ENC Q1= 10334 44 
0.0390 0 9522 0.0088 

WSEL= 
WSEL= 

608 96 
608.96 

RATIO= 0 0000 

3265 DIVIDED FLOW 

3280 CROSS SECTION 17368 00 EXTENDED 

PRESSURE AND WEIR FLOW 

EGPRS EGL WC HJ 

609 20 608.94 0 00 

3470 ENCROACHMENT STATIONS= 
17368 00 22.39 608 89 

14265, 430 13811 
1 06 1. 24 3 11 

0 000194 100. 100 

*SECNO 18244 000 

QWEIR 

1509 

169.2 
0.00 

24. 
0 62 
100 

608 

2 49 FEET 

QPR 

12769 

673 5 TYPE= 
86 609 10 

346 3659. 
0 025 0 025 

2 0 

BAREA 

3230 

0 

4 
0 

TRAPEZOID 
AREA 
3932 

TARGET= 
21 0 17 

39 1586 
028 0 000 

4 0 00 

ELLC 

607 .00 

0 013 
0.00 
153 

586 50 
482 09 

ELHm 

607 10 

608.80 
609 20 

169 20 
673 52 

2800 NAT 01= 13896.2B WSEL= 608 99 ENC Q1= 13896 28 WSEL= 
NAT 01= 14120. RATIOS LOB,CH,ROB= 0 1314 0 7061 0 1625 WSEL= 

609 09 RATIO= 0.0000 
609.09 

3280 CROSS SECTION 18244.00 EXTENDED O 61 FEET 

".IA-,1"\ ~ur,nnAr,uU~I.IT STATIONS= """ 589 6 TYPE" 4 TARGET= 0 OiG .:i .. ,v 1;;1'1'-'r'<UH ..... nl•ll;;l'I I ;:n:, • ., 

18244.00 21 12 609.02 0 00 608 99 609 23 0 21 o. 12 0 00 602 80 
14265, 1765. 10275, 2224. 961 2486. 1166 1669 161 . 598.40 

1 . 13 1 B4 4 13 1 91 0.025 0 025 0 028 0.000 587 30 59 27 
0 000108 150. 876 1400 1 0 0 0 00 530 33 589 60 

I •• I • • 

ELCHO 
586 50 
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7177 77777? • ,, . 
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLDB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWIO ENOST 

*SECNO 9777.000 
2800 NAT 01= 16532.49 WSEL= 605.83 ENC 01= 16532.49 WSEL= 
NAT 01= 17139. RATIOS LOB,CH,ROB= 0.3619 0.6315 0.0067 WSEL= 

3280 CROSS SECTION 9777 00 EXTENDED 1.27 FEET 

605 93 RATIO= 0 0000 
605.93 

3470 ENCROACHMENT STATIONS= 298 9 1030 0 TYPE= 4 TARGET= 0 035 
9777 00 20 37 605 82 

16560. 5706. 10854 
0 64 1 .55 3.85 

0.000106 100. 100. 

CCHV= 0.100 CEHV= 0.300 
*SECNO 11596.000 

0 00 605. 83 605.98 0 16 
0 3674. 2820 0 

0.00 0.035 0.025 0.000 
100 C C 0 

2800 NAT Q1= 10132.62 WSEL= 605.91 ENC 01= 10132 62 WSEL= 
NAT 01= 10284. RATIOS LOB,CH,ROB= 0.0000 0 9081 0 0919 WSEL= 

0.01 0 00 597 85 
931. 85 602.25 

0.000 585 45 298.93 
A AA ,., M ~ ,...,,,,... ,...,... 
V VV ,._,,,v, IVJV VV 

606 01 RATIO= 0 0000 
606 01 

3470 ENCROACHMENT STATIONS= 812.0 1321 .4 TYPE= 4 TARGET= 0 015 
11596 00 19.50 605 90 0.00 605 91 606.37 0 47 

16560. 0. 15323 1237. 0. 2678 961 
0 73 0.00 5.72 i. 29 0 000 0.025 0 040 

0.000276 1975 1819 1660 2 0 0 

*SECNO 13196 000 
2800 NAT 01= 9782 09 WSEL= 606.39 ENC 01= 9782 09 WSEL= 
NAT 01= 10021. RATIOS LOB,CH,ROB= 0 0000 0 9135 0.0865 WSEL= 

0.30 0.09 607.60 
1148 111. 600 70 
0 000 586,40 Bi5 89 

0 00 505 48 1321.38 

606.49 RATIO= 0.0000 
606 49 

3470 ENCROACHMENT STATIONS= 0.0 310. 8 TYPE= 4 TARGET= 0.024 
13196.00 20.89 606.39 0 00 606 39 

16560. 0 15502. 1058 0 
0.82 0.00 5.47 2 08 0.000 

0 000294 1320 1600 1760. 2 

*SECNO 14796 .000 
2800 NAT 01= 8615.92 WSEL= 606.74 ENC 
NAT 01= 8700 RATIOS LOB,CH,ROB= 0 0000 
14796 00 19.46 606.76 0 00 606.74 

16560. o. 16560 0 0. 
0.89 0.00 6 51 0 00 0 000 

0.000368 1600. 1600 1600. 2 

606 83 0. 44 
2833. SOB. 
0 025 0 045 

0 0 

01= 8699 92 WSEL= 
1 0000 0.0000 WSEL= 

607 42 0.66 
2543 0. 
0.025 0 000 

0 0 

0 46 0.00 610.90 
1278 126. 595 90 
0 000 585 50 15 74 

0.00 295 06 310 80 

606 84 RATIO= -O 0097 
606.84 

0.52 0.07 
1387 135 
0.000 587 30 
0.00 177.51 

621 70 
613 10 

102 55 
280 06 
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?????? 

SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

'SECND 16096 000 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALDB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

2800 NAT Q1= 9065 94 WSEL= 60? 41 ENC 01= 9065 94 WSEL= 
NAT 01= 9192. RATIOS LDB,CH,ROB= 0.0000 0.9789 0 0211 WSEL= 

607.51 RATIO= 0.0000 
607 51 

3470 ENCROACHMENT STATIONS= 
16096.00 20 62 607. 42 

14265. 0 14163. 
0.96 0 00 5.25 

0 000253 1200 1300. 

CCHV= 0.300 CEHV= 0 500 
*SECNO 16396.000 

100.0 357 
0 00 607.41 
102. o. 
1. 01 0 000 

1600. 2 

0 TYPE= 4 TARGET= 0 014 
607. 84 0 42 0.40 0 02 613 40 

2700 101 1467. 14 1 604 60 
0.025 0 040 0 000 586 80 114 30 

0 0 0.00 242 67 356 97 

2800 NAT Q1= 7406.33 WSEL= 607.44 ENC 01= 7406 33 WSEL= 
NAT Q1= 7502. RATIOS LDB,CH,ROB= 0.0005 0 9773 0.0222 WSEL= 

607 54 RATIO= 0 0000 
607 54 

3280 CROSS SECTION 16396.00 EXTENDED O 25 FEET 

3470 ENCROACHMENT STATIONS= 177 0 385.7 TYPE: 4 TARGET= 
16396 00 19.95 607 45 0.00 607.44 608 00 0 55 0.09 

14265. 0. 14130. 135 0 2366 120. 1485 
0 97 0.00 5 97 1 13 0.000 0.025 0 040 0 000 

0.000381 300. 300 300 2 0 0 0 00 

SPECIAL BRIDGE 

SB XK XKDR COFQ ROLEN BWC BWP BAREA 
0 00 1. 62 3.07 0 00 

•SECNO 16418.000 
3280 CROSS SECTION 16418 00 EXTENDED 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 

608.69 608 00 0 

3470 ENCROACHMENT STATIONS= 
ELENCL= 0 00 ELENCR= 

• 

00 

QWEIR 

177 0 
0 00 

o. 

290.00 0 00 2030 00 

1 06 FEET 

QPR BAREA TRAPEZOID 
AREA 

14244. 2030 5162. 

385 7 TYPE= 4 TARGET= 

• 

0.013 
0 06 606 70 
143 605. 10 

587 50 177.00 
208 74 385. 74 

ss ELCHU 
0.00 587 50 

ELLC ELTRD 

605 30 606. 10 

1 000 
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.. 
?.?? ?????? • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 

Q QL• B OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR [TRIAL IOC !CONT CORAR TOPWID ENDST 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU 
o.oo 1. 79 2 80 0 00 161.00 0 00 1680.00 0.00 584 40 

*SECNO 8394 .000 
PRESSURE AND WEIR FLDW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ElrnD 
AREA 

607. 34 605.87 0 00 7690 7180 1680 2576. 600 40 600.90 

3470 ENCROACHMENT STATIONS= 121.8 852 6 TYPE= 1 TA.RGET= 840 000 
15 MILE RO us 

8394.00 21 15 605.55 0 00 605.53 605.69 0 14 0.36 0 00 595.80 
14820. 7006. 7814. 0. 3224. 2227 0 779 68. 100000.00 

0.53 2 17 3.51 0 00 0.035 0 025 0 000 0 000 584.40 121 80 
0 000188 54. 54. 54. 2 0 4 0 00 730 80 852.60 

*SECND 8494.000 
2800 NAT 01= 14972.58 WSEL= 605 51 ENC 01= 14972 58 WSEL= 605 61 RATIO= 0 0000 

605 61 NAT 01= 15208. RATIOS LOB,CH,ROB= 0 3606 0.6352 0 0042 WSEL= 
3280 CROSS SECTION 8494 00 EXTENDED O 83 FEET 

3470 ENCROACHMENT STATIONS= 271. 5 921. 3 TYPE= 4 TARGET= 0.015 
8494.00 21 03 605.53 0 00 605 51 605. 74 0.21 

16560 5893. 10667 0 3155 2451 0 
0.54 1 87 4.35 0 00 0 035 0 025 0 000 

0 000127 100. 100 100 2 0 0 

*SECNO 9594 000 
2800 NAT Q1= 15427.24 WSEL= 605 65 ENC Q1= 15427 24 WSEL= 
NAT Q1= 15948. RATIOS LOB,CH,ROB= 0 3426 0.6506 0 0068 WSEL= 

3280 CROSS SECTION 9594.00 EXTENDED O 88 FEET 

0.02 0.04 596. 10 
792 70 602 40 

0 000 584 50 271 46 
0 00 649 87 921 33 

605 75 RATIO= 0.0000 
605 75 

3470 ENCROACHMENT STATIONS= 322.3 1030 0 TYPE= 4 TARGET= 0.033 
9594.00 19 98 605.68 0 00 605.65 605 86 0 18 0 12 0 01 598 10 

16560. 5427. 11133 0. 3385. 2757 0 905. 81. 602.50 
0.62 1.60 4.04 0 00 0 035 0.025 0.000 0 000 585 70 322 33 

0.000120 630. 1100. 1520 2 0 0 0 00 707 67 1030.00 
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-, 

777777 

SECNO 
Q 
TIME 
SLOPE 

777777 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

*SECNO 9653.000 
3280 CROSS SECTION 9653.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 
9653.00 20.32 605.72 

16560. 5638. 10786 
0 63 1.50 3.B3 

0 000102 59. 59. 

*SECNO 9654.000 

260.0 
0.00 
136 
0 79 

59. 

3700. BRIDGE STENCL= 260.00 
3280 CROSS SECTION 9654 00 EXTENDED 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

1.22 FEET 

1210.0 
605.68 

3756, 
0.035 

2 

TYPE= 
605 88 

2814 
0 025 

0 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
o. 16 0 01 
171 913 

0 030 0.000 
0 0 00 

STENCR= 1210 00 
1 47 FEET 

3370 NORMAL BRIDGE,NRD= 21 MIN ELTRD= 601 40 MAX ELLC= 603 40 

9654.00 
16560. 

0.63 
0.000448 

20 27 
6363 

2 73 
1 

*SECNO 9676. 000 
3280 CROSS SECTION 

605 67 
1013B 

4. 73 
1 

0 00 
59. 

0 94 
1 

9676.00 EXTENDED 

605.60 
2329. 
0 025 

2 

605.93 
2144 
0 020 

0 

1 51 FEET 

0 26 0 00 
62 913. 

O 025 0.000 
0 -2057 93 

3370 NORMAL BRIOGE,NRD= 21 MIN ELTRO= 601 40 MAX ELLC= 603 40 

9676 00 
16560 

0.63 
0.000524 

20 31 
7018. 

2 98 
22. 

*SECNO 9677.000 

605. 71 
9472. 

4.41 
22. 

3470 ENCROACHMENT STATIONS= 
9677 00 20 41 605 81 

16560. 5676 10776. 
0.63 1.51 3.B1 

0.000101 1. 1. 

• 

0 00 
70 

1 05 
22 

280.0 
0 00 
108. 
0 60 

1 . 

605 61 
2359. 
0 025 

0 

1210. 0 
605.82 

3756 
0.035 

2 

605 94 
2147. 
0 020 

0 

TYPE= 
605.97 

2827. 
0.025 

0 

0 23 
66 

0 025 
0 

0 01 
916 

0 000 
-2060 75 

TARGET= 
0 16 0 00 
181. 916 

0 040 0 000 
0 0 00 

• 

DLOSS 
TWA 
ELMIN 
TOPWIO 

950 000 
0 01 

82. 
585 40 
872 42 

0 05 
82. 

585 40 
1061 86 

0 01 
83 

585 40 
1063 03 

930 000 
0 02 

83, 
585 40 
855.24 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENOST 

597 .80 
602 20 

260 00 
1132 42 

603 30 
603 40 

0 00 
1061 86 

603 30 
603 40 

0 00 
1063 03 

597 80 
602 20 

280 00 
1135.24 
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.?? ?????? .. ' 

SECNO DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB VCH 
SLOPE XLDBL XLCH 

CCHV= 0,300 CEHV= 0.500 
*SECNO 1323.000 
3280 CROSS SECTION 1323.00 

3470 ENCROACHMENT STATIONS~ 
1323.00 21. 65 603.80 

16040. 4236. 10817. 
0 06 1. 41 4. 17 

0 000099 100 100. 

CCHV= 0.100 CEHV= 0 300 
*SECNO 2223 000 

CRIWS WSELK 
QROB ALOB 
VROB XNL 
XLOBR !TRIAL 

EXTENDED 1.05 

329.0 940 0 
0 00 0 00 
987. 3004. 
1.65 0.040 
100 2 

• EG HV HL CLOSS BANK ELEV 
ACH AROB VOL TWA LEFT /RIGHT 
XNCH XNR WTN ELM IN SSTA 
roe ICDNT CORAR TOPWID ENOST 

FEET 

TYPE= TARGET~ ccn nnn 
U.JV.VVV 

604 00 0 19 0 02 0 06 592 05 
2596 598. 144 14 591 55 
0 025 0.040 0.000 582 15 329.00 

0 0 0.00 611.00 940.00 

2800 NAT Q1= 11024.13 WSEL= 603 71 ENC Q1= 11024 13 WSEL= 603.81 RATIO= 0.0000 
603 81 NAT Q1= 11131. RATIOS LOB,CH,ROB= 0 0066 0 9664 0.0271 WSEL= 

3470 ENCROACHMENT STATIONS= 
2223.00 21.14 603.70 

16040 26. 15668. 
0 11 0. 46 5 89 

0 000216 870. 900. 

CCHV= 0. 100 CEHV= 0.300 
*SEC NO 3180.000 

2800 NAT Q1= 11047 32 WSEL= 
,_IAT n,- DATTn~ , nc ru 

288 7 
0 00 
346. 
1.49 
940 

603 
nno-.,,,. .. , ~·- 11161. "" I :LVJ L.VLJ, '-'' I, "v • -

3470 ENCROACHMENT STATIONS= 268.3 
3180 00 20 92 603.92 0 00 

16040. 181 15329. 530. 
0 15 1. 34 5 83 2. 18 

0.000215 925. 957. 995. 

*SECNO 5720.000 

470.6 
603.71 

56 
0 110 

2 

TYPE= 
604 22 

2662. 
0 025 

0 

93 ENC Q1= 11047 
I"\ r'\~CA 0 9448 n v,v ... , .. V 

472 8 TYPE= 
603 93 604 43 

135 2631 
0 040 0 025 

2 0 

4 TARGET= 
0.53 0.13 
23:3 238. 

0 060 0.000 
0 0 00 

0 010 
0 10 

22. 
582 56 
181 84 

32 WSEL= 604.03 RATIO= 
0387 WSEL"' ens 03 ov• 

4 TARGET= 0 010 
0 51 0. 21 0 00 
243 303 26 

0 040 0 000 583 00 
0 0 00 204.52 

598 46 
593 26 

288. 7 1 
470 55 

0 0000 

598 90 
593 70 

268.32 
472 .84 

2800 NAT Q1= 10517.95 WSEL= 604.52 ENC Q1= 10517.95 WSEL= 
NAT Q1= 10647. RATIOS LOB,CH,ROB= 0.0407 0.9543 0 0050 WSEL= 

604.62 RATIO= 0 0000 
604.62 

3470 ENCROACHMENT STATIONS= 303.2 556 0 TYPE= 4 TARGET= 0 012 
5720.00 20.34 604 54 0 00 604.52 604.98 0.44 0.54 0.01 599 30 

14820 498 14322. o. 380 2648 0 480. 40 600.90 
0.29 1 . 31 5 41 0.00 0.040 0 025 0 000 0.000 584 20 303.25 

0 000208 2600 2540. 2500 2 0 0 0.00 252 75 556.00 

PAGE 
4. 



?????? 

SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

•SECNO 7470 000 

CR!WS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

OLDSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TDPWID END ST 

2800 NAT Qt= 16881,93 WSEL= 605 05 ENC Qt= 16881.93 WSEL= 605.15 RATIO= 0 0000 
605 15 NAT Qt= 17396 RATIOS LOB,CH,ROB= 0 3567 0 6393 0 0040 WSEL= 

3280 CROSS SECTION 7470.00 EXTENDED O 78 FEET 

34?0 ENCROACHMENT STATIONS= 495.4 1059 0 TYPE= 4 TARGET= 0 030 
?4?0.00 20.98 605.08 0.00 605 05 605 22 o. 14 0 21 0.03 595 ?O 

14820 50?3, 9?4?. 0. 3233. 2809. o. 663 56 602 00 
0.46 f. 5? 3 4? 0.00 0 035 0 025 0 000 0.000 584 10 495 43 

0.000080 1830 1710. 1750 2 0 0 0 00 563 57 1059 00 

*SECNO 8270.000 
2800 NAT Q1= 14220.82 WSEL= 605.09 ENC 01= 14220.82 WSEL= 
NAT Qt= 14461. RATIOS LOB,CH,ROB= 0 3489 0.6479 0.0032 WSEL= 

605.19 RATIO= 0.0000 
605 19 

3280 CROSS SECTION 8270 00 EXTENDED O 52 FEET 

3470 ENCROACHMENT STATIONS= 
8270.00 20.72 605.12 

14820. 5073. 9747. 
0.52 t.79 405 

0 000112 800 760. 

CCHV= 0 300 CEHV= 0.500 
*SECND 8340.000 

385 7 
0.00 

0. 
0 00 
840 

2800 NAT Qt= 10904.25 WSEL= 605 
NAT Qt= 11131. RATIOS LOB,CH,ROB= 

3280 CROSS SECTION 8340 00 EXTENDED 

3470 ENCROACHMENT STATIONS= 323 7 
8340.00 20.78 605 18 0 00 

14820. 6175 8645. 0 
0.53 2.25 3 51 0 00 

0 000190 70 70. 70 

.. ' • 

921. 3 
605 09 

2839. 
0 035 

2 

TYPE= 
605 30 

2408, 
0.025 

0 

4 TARGET= 
0 18 0 07 

0 764. 
0 000 0 000 

0 0.00 

0 017 
0 01 

66 
584.40 
535 58 

15 ENC 01= 10904 25 
0.4248 0 5712 0.0039 

0 58 FEET 

WSEL= 
WSEL= 

605 25 
605 25 

RATIO= 

878 7 TYPE= 4 TARGET= 0 020 
605 15 605 33 0 14 0 01 0 01 

2739 2462. 0 772 67 
0 035 0.025 0 000 0 000 584.40 

2 0 0 0 00 555 04 

• 

596 00 
602.30 

385. 75 
921 33 

0 0000 

595,80 
602 50 

323.66 
87B 70 

PAGE 44 
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7.?? 77???? 

'' 
SECNO DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

*SECNO 1039.000 

3470 ENCROACHMENT STATIONS= 
1039 00 18.84 601 94 

16040 74. 15845. 

0 000367 
0.25 
465. 

*SECNO 1100 .000 

7.23 
445 

CRIWS WSELK 
QROB ALOB 
VROB XNL 
XLOBR !TRIAL 

706 8 930 
0.00 0 00 
121. 294. 
0.:27 0.400 
430 2 

• EG HV HL 
ACH AROB VOL 
XNCH XNR WTN 
IOC !CONT CORAR 

0 TYPE= TARGET• 
602.74 0 80 0 13 

2192. 445. 1 18 
0 025 0 400 0 000 

0 0 0.00 

3470 ENCROACHMENT STATIONS• 418.5 1023.0 HPE• TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 602.40 ELREA= 

16 MILE RO OS 
i i00.00 20 45 602 Hi 0.00 0.00 602.81 0.66 0.03 

16040 o. 16040. 0. 0. 2456 0. 122. 
0 05 o.oo 6 53 0 00 0.000 0.025 0.000 0.000 

0 000678 61. 61 61 2 0 0 0 00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA 
0 00 1. 56 3 02 0.00 174 40 0 00 2318 40 

*SECNO 1143 .000 
PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID 
AREA 

603.31 602.81 0.00 2. 16143 2318 3488 

3470 ENCROACHMENT STATIONS= 418.5 902 1 TYPE= TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 603. 10 ELREA= 

1143 00 21 01 602.71 0.00 0.00 603 32 0.61 0 51 
16040. 0 16040. 0. 0 2553 5 124. 

0 05 0,00 6.28 0.04 0 000 0 025 0 400 0.000 
0.000596 43, 43 43 3 0 2 0 00 

DLDSS 
TWA 
ELMIN 
TOPWIO 

240 000 
0 23 

12 
563 iO 
223.20 

650 000 

602.40 

0.04 
12 

581 70 
174 38 

55 
0 00 

ELLC 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENOST 

593.00 
592 50 

706.80 
930.00 

601 70 
601 00 

726.80 
901 17 

ELCHU 
581 70 

ELTRD 

601 70 603 10 

520 000 

601.00 

0 00 601 70 
12. 601. 00 

581 . 70 726.80 
175.30 902 10 

PAGE 41. 
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?????? ?????? PAGE 42 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLDSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VDL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLDPE XLOBL XLCH XLOBR !TRIAL JDC ICDNT CORAR TOPWID ENDST 

*SECNO 1150.000 
3280 CROSS SECTION 1150.00 EXTENDED 0 32 FEET 

3470 ENCROACHMENT STATIONS= 725.4 911 4 TYPE= 1 TARGET= 200 000 
1150 00 20 92 602. 70 0 00 0 00 603 34 0.64 0.00 0 01 591 . 68 

16040 41. 15911. 88 195 2471. 366 125. 12 591 18 
0.05 0.21 6.44 0 24 0.400 0 025 0.400 0.000 581. 78 725. 40 

0.000248 7 7. 7. 1 0 0 0 00 186 00 911 40 

*SECNO 1180.000 

3470 ENCROACHMENT STATIONS= 423.0 1034.0 TYPE= TARGET= 650 000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 603 40 ELREA= 603 40 

1180 00 20 59 602 69 0 00 0.00 603.37 0 68 0 01 0.02 601 00 
16040. 0 16040 o. 0 2429 0 127 12. 600 90 

0.05 0 00 6 60 0.00 0 000 0 025 0.000 0 000 582. 10 735 OB 
0 000672 30 30. 30. 2 0 0 0 00 173.90 908 98 

SPECIAL BRIDGE 

SB XK XKDR CDFQ RDLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 1 56 3 04 0 00 173. 90 0 00 2121 10 0 00 582 10 582 10 

•SECNO 1223.000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

604 08 603 37 0 00 923 15093 2121 3287 601 00 603 40 

3470 ENCROACHMENT STATIONS= 423.0 1034 0 TYPE= TARGET= 650.000 
16 MILE RO us 

1223 00 21. 42 603.52 0 00 0 00 603.92 0.40 0 55 0 00 601 00 
16040 1421. 13946 674 2013 2575 829 131 13 600 90 

0.05 0.71 5 42 0 81 0 150 0 025 0 150 0 000 582. 10 423.00 
0.000418 43. 43 43 2 0 2 0 00 597 21 1020 21 

,. • • 



T1 
T2 
T3 

J1 

J2 

?7??77 

HEC2 RELEASE 
ERROR CORR -
MODIFICATION -

OATEO NOV 76 UPDATED MAY 
01,02,03,04,05,06 

50,51,52,53,54,55,56 

100YR WITH FLOODWAY 

!CHECK INQ NINV !DIR 

o. 7. 0 0 

NPROF !PLOT PRFVS XSECV 

1984 

STRT 

0 000000 

XSECH 

15 000 0 000 -1.000 0 000 0.000 

• PAGE 

METRIC HVINS Q WSEL FQ 

0 00 o.o o. 599 700 0.000 

FN ALLDC IBW CHNIM !TRACE 

0 000 0 000 0 000 0 000 0 000 



?????? ?????? 

SECNO DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

•PROF 2 

CCHV= 0.300 CEHV= 0.500 
*SECNO 165.000 

3410 ENCROACHMENT STATIONS= 
165 00 22 80 
1?390. 1767 

0 00 1 93 
0.000560 0. 

SPECIAL BRIOGE 

SB XK XKOR 
0 00 1 .54 

599.70 
14715. 

6 05 
0. 

COFQ 
2 80 

*SECNO 194 000 
PRESSURE AND WEIR FLOW 

EGPRS EGL WC H3 

CRIWS 
QROB 
VROB 
XLOBR 

276 0 
0 00 
908 
2 53 

0 

ROLEN 
0.00 

603 45 600.19 0 00 

QWEIR 

3015 

3470 ENCROACHMENT STATIONS= 
UTICA ROAD US FACE 

194 00 
17390. 

0 00 
0.000270 

25.08 601.98 
3199. 12976 

1. BO 4 62 
29. 29 

276 0 
USGS 

0 00 
1215 

2 19 
29 

*SECNO 594.000 
3280 CROSS SECTION 594.QQ CAIC.NUCU 

3470 ENCROACHMENT STATIONS= 
594 00 21.87 602 04 
17390. 2762. 13765 

0.03 0.71 5.30 
0.000226 420. 400 

• 

325 5 
o.oo 
863 
0.69 
385. 

WSELK EG HV HL 
ALOB ACH AROB VOL 
XNL XNCH XNR WTN 
!TRIAL IOC !CONT CDRAR 

1012 .0 TYPE= 1 TARGET= 
599 70 600 19 0 49 0 00 

916. 2431 359 0. 
0 040 0 030 0 040 0 000 

0 0 0 0 00 

BWP BWC 
170 00 0 00 

BAREA 
1389 00 

QPR 

14333 

BAREA 

1389 

TRAPEZOID 
AREA 
3298 

1012.0 TYPE= 1 TARGET= 
STAGE GAGE 1981 HWM IS 601 7 

0 00 602.25 0 26 2 05 
1782. 2807 556 3. 
0 040 0 030 0 040 0 000 

2 0 2 0.00 

T.'2.7 FEET 

1023.0 
0 00 

3872 
0. 150 

2 

TYPE= 
602 39 

2598 
0.030 

0 

TARGET= 
0 35 0. 10 

1255 63 
0 150 0 000 

0 0 00 

• 

0LDSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN 
TOPWIO 

800 000 
0.00 

0 
5?6 90 
595 95 

ss 
0 00 

ELLC 

596 30 

800 000 

0 00 
o. 

576 90 
686 17 

750 000 
0 04 

7. 
580 17 
694 44 

SSTA 
ENDST 

593.00 
591 70 

392 00 
987 95 

EL.CHU 
576 90 

ELTRO 

599 60 

593 00 
591 70 

310 21 
996 38 

590 07 
589.57 

325 50 
1019 94 

ELCHD 
576 90 
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• 77 77777? • PAGE 37 • 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH ARDS VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLDBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

SPECIAL BRIDGE 

SB XK XKDR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
n nn 0.00 107.00 0.00 i4i0.00 0.00 594.90 595 iO v.~ 1.010 -'•DU 

*SECNO 37121 000 

3265 DIVIDED FLOW 

PRESSURE FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

617 52 616.79 0 00 0. 8680 1410. 2183 615 30 617.90 

3470 ENCROACHMENT STATIONS= 120 0 450.0 TYPE= TARGET= 330.000 
37121 00 22,02 617, 12 0 00 0.00 617.52 0 40 0.54 0 00 608.80 

8680. 228 8267. 185. 87 1607. 85. 2949. 387. 608 70 
2 42 2 61 5 15 2 16 0 025 0 025 0.035 0 000 595 10 120.00 

0 000491 33 33 33 2 0 0 0.00 173 10 327.36 

*SECND 37221 000 

3470 ENCROACHMENT STATIONS= 50 0 450.0 TYPE= TARGET: 400.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 617.50 ELREA= 617 BO 

37221.00 22.21 617 31 0 00 0.00 617.58 0.27 0 03 0 04 617.50 
8680. 0 8680. 0. 0 2092. 0 2954 387 617,80 

2.43 0.00 4 15 0.00 0.000 0 025 0 000 0.000 595 10 135 46 
0 000154 100. 100 100 2 0 0 0 00 148 36 283 82 

CCHV= o. 100 CEHV= 0.300 
*SECNO 39121.000 

39121.00 22. 41 617.61 0.00 0.00 617,92 0 31 0.33 0 01 620. 40 
8680 0 8669 11. 0. 1925 21 3042 394 616 10 

2.55 0.00 4.50 0 53 0.000 0 025 0 035 0 000 595.20 157,47 
0.000192 1900 1900. 1900 2 0 0 0 00 168 02 325.49 



?????? ?????? PAGE 38 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLDSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWIO ENOST 

'SECNO 41121.000 
41121 00 22 35 617 95 0 00 0.00 618 45 0.50 0 48 0 06 638 00 

8680 0. 8680. 0. 0 1526 0 3121. 400. 636. 20 
2.65 o.oo 5.69 0.00 0 000 0 025 0.000 0 000 595 60 242 60 

0.000302 2000 2000 2000 0 0 0 0 00 106 07 348 67 

•SECNO 42521 000 
42521.00 23. 12 618 52 0.00 0.00 618 76 0 24 0.28 0.03 625 90 

8680. 0. 8680 0 o. 2212 0 3182 405 622.30 
2.74 0 00 3.92 0 00 0.000 0 025 0.000 0.000 595 40 306 45 

0.000142 1300. 1400 1550. 2 0 0 0 00 160 73 467 19 

• • • 



• ?? 
?????? • PAGE 35 • 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BANK ELEV 
Q OLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLDBR !TRIAL IOC !CONT CORAR TOPWID ENOST 

*SECNO 31583.000 
3280 CROSS SECTION 31583.QO EXTENDED 1. 17 FEET 

3470 ENCROACHMENT STATIONS= 50.0 500 0 TYPE• TARGET= 450 000 
31583 00. 23. 17 615.72 0.00 0.00 615.99 0.27 0.02 0 01 615.35 

8680. 1 . 8601. 78 5. 2042 109. 2653 351 613 65 
2 04 0.23 4. 21 0 71 0.025 0.025 0.035 0.000 592 55 275.27 

0.000146 100. 100 100. 2 0 0 0 00 224 73 500 00 

CCHV• 0 100 CEHV= 0 300 
*SECNO 33333.000 
33333.00 22 61 616.01 0.00 0.00 616.22 0 21 0.22 0 01 613,50 

8680. 91 8202 387. 126 2168 398 2750 363 610.80 
2. 17 o. 72 3.78 0 97 0.025 0 025 0.035 0.000 593.40 254 32 

0.000108 1700. 1750 1800 2 0 0 0 00 380 89 635 21 

CCHV= 0.300 CEHV= 0.500 
*SECNO 33433.000 

JJ4JJ 00 22 4i GiG.Oi 0 00 0.00 GiG.:24 0. 23 O.Oi O.Oi 606.70 
8680. 302. 7b27 751. 218. 1859 562. 2756 364 604.60 

2. 18 1. 39 4. 10 1. 34 0.025 0 025 0 035 0 000 593 60 253.67 
0.000144 1oc. 100 100. 1 0 0 0 00 381 85 635.52 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 1 50 3.09 0.00 103.00 0 00 1520 00 0 00 593.60 593 60 

*SECNO 33438.000 
PRESSURE AND WEIR FLOW 

EGPRS EGLIIIC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

616 77 616.24 0.00 3008 5673. 1520 1988. 612 90 613 00 

33438 00 22.51 616. 11 0.00 0.00 616.33 0 23 0 09 0 00 606.70 
8680. 315 7598. 767. 229. 1868 576 2757. 364 604.60 

2. 18 38 4.07 33 0 025 0 025 0.035 0.000 593 60 245 77 
0.000140 5 5 5. 2 0 4 0 00 391 99 637 76 



777??7 ??77?7 

SECNO 
Q 
TIME 
SLDPE 

DEPTH 
QLDB 
VLDB 
XLOBL 

*SECNO 33538.000 
33538.00 22.55 

8680 85. 
2.19 0.71 

0 000110 100. 

CWSEL 
QCH 
VCH 
XLCH 

616 14 
8218. 

3 81 
100 

CCHV= 0.100 CEHV~ 0 300 
*SECNO 34888 000 

CRIWS 
QROB 
VROB 
XLOBR 

0.00 
378. 
0.97 
100. 

3280 CROSS SECTION 34888 00 EXTENDED 

34888.00 
8680. 

2.28 
0.000151 

22.78 
198 
1 03 

1400. 

*SECNO 37038.000 

3265 DIVIDED FLOW 

37038 .00 
8680. 

2.42 
0 000167 

22.40 
1 . 

0 17 
2100 

CCHV= 0.300 CEHV~ 
*SECNO 37088.000 

3265 DIVIDED FLOW 

616 28 
8481. 

4.06 
1350. 

616 60 
8679. 

4 28 
2150. 

0 500 

3470 ENCROACHMENT STATIONS= 
37088 00 21 44 616 54 

8680. 199 8318. 
2.42 2.69 5.39 

0 000567 50. 50 

• 

0 00 
0 

0 14 
1300 

0 00 
0. 

0 00 
2200 

50 0 
0 00 
163 
2 21 
50. 

WSELK 
ALDB 
XNL 
ITRI AL 

0.00 
119 

0 025 
1 

EG 
ACH 
XNCH 
IOC 

616.35 
2159. 
0.025 

0 

1.58 FEET 

0 00 
192 

0 025 
2 

0 00 
3 

0 025 
2 

450 0 
0.00 

74 
Q.025 

2 

616.53 
2089 
0.025 

0 

616 89 
2026 
0 025 

0 

TYPE= 
616,97 

1544 
0.025 

0 

HV 
AROB 
XNR 
!CONT 

0 21 
388 

0 035 
0 

0 25 
3 

0.035 
0 

0 29 
0 

0 000 
0 

HL 
VDL 
WTN 
CORAR 

0 01 
2763. 
0.000 
0.00 

0 17 
2839 
0 000 

0 00 

0 34 
2946 
0.000 

0 00 

1 TARGET= 
0 44 0 01 

74. 2948 
0 035 0 000 

0 0 00 

• 

DLDSS BANK ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TOPWID ENOST 

0.00 
365 

593 59 
375 97 

0.01 
375 

593 50 
286 84 

0 01 
386. 

594 20 
177 19 

400.000 
0 OB 
387. 

595 10 
169 35 

613 69 
610 99 

257 48 
633 45 

614 00 
616 00 
0.00 

286 84 

617.50 
617 80 
20 97 

282. 10 

608.80 
608.70 
68 91 

325 97 

PAGE 36 
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?????? 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

""SECNO 30474.000 

CWSEL 
QCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

3280 CROSS SECTION 30474 00 EXTENDED 

30474 00 
8680. 

1. 97 
0 000144 

21 56 
0. 

0 00 
700. 

*SECNO 31199.000 

613 31 
8625 

3.87 
725 

3470 ENCROACHMENT STATIONS: 
31199.00 21 14 613.34 

8680. o. 8680 
2.01 0 00 4 90 

0.000230 700. 725 

CCHV= 0.300 CEHV= 
*SECNO 31299.000 

0 500 

3470 ENCROACHMENT STATIONS= 
31299 00 20.92 613.32 

8680 773. 6965. 
2.02 3 24 5.91 

0.000423 100. 100. 

SPECIAL BRIDGE 

SB XK 
0.00 

XKOR 
1. 55 

•SECNO 31350.000 

COFQ 
3 04 

0.00 
55. 

0.48 
700. 

0.0 
0.00 

0. 
0.01 
700. 

50 0 
0 00 
941 
2.92 
100. 

ROLEN 
0 00 

3280 CROSS SECTION 31350 00 EXTENDED 

PRESSURE AND WEIR FLOW 

EGPRS EGL WC 

615.31 613.79 

HJ 

0 00 

OWEIR 

801 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

0.06 FEET 

0.00 
0 

0.000 
2 

480.0 
0.00 

0 
0 000 

2 

613 54 
2226 
0 025 

0 

TYPE= 
613 71 

177 1 . 
0.025 

0 

500.0 TYPE= 
0.00 613 79 
239. 1178. 

0 028 0.025 
2 0 

BWC 
61 00 

0 40 FEET 

QPR 

7897 

BWP 

HV 
AROB 
XNR 
!CONT 

• 
0 23 
114 . 

0 040 
0 

HL 
VOL 
WTN 
CORAR 

0.09 
2601 
0.000 

0.00 

1 TARGET= 
0 37 o. 13 

0. 2635, 
0 040 0 .000 

0 0.00 

1 TARGET= 
0 46 0 03 
323. 2639 

0 040 0 000 
0 0 00 

0 00 
BAREA 

954 00 

BAREA 

954 

TRAPEZOID 
AREA 
1049 

• LOSS 
TWA 
ELMIN 
TOPWID 

0 02 
345. 

591. 75 
352. 14 

479.999 
0 04 
349 

592 20 
134. 15 

450 000 
0 05 
349. 

592 40 
134 86 

ss 
0.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

613 55 
611 35 

397 86 
750.00 

615 00 
613.30 

303 83 
437 98 

598 90 
595 90 

266 87 
401. 73 

ELCHU 
592,40 

ELLC 

609 60 

ELTRD 

613.70 

ELCHO 
592 40 

PAGE 



777777 ?7???7 PAGE 34 

SECNO DEPTH CWSEL CR IWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CDRAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS"' 50 0 500 0 TYPE= 1 TARGET= 450.000 
31350 00 22 20 614.60 0.00 0.00 614 97 0 3? 1 18 0 00 598.90 

8680. 875. 6733. 1072. 283 1256 446 2641 349 595 90 
2.02 3.09 5 36 2 40 0 028 0 025 0.040 0 000 592 40 263 93 

0 000320 51 . 51 51 2 0 2 0.00 236 07 500 00 

*SECNO 31430.000 
3280 CROSS SECTION 31430 00 EXTENDED 0.43 FEET 

3470 ENCROACHMENT STATIONS= 50.0 500.0 TYPE= 1 TARGET= 450 000 
31430 00 22 12 614 62 0 00 0 00 615 00 0.38 0 03 0 00 598 90 

8680 913 6575 1192 284, 1208 462 2645 350 595 60 
2.03 3 21 5 44 2.58 0,028 0.025 0.040 0 000 592.50 263.85 

0.000375 80 BO BO 0 0 0 0 00 236. 14 500 00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 1 55 3 04 0 00 61 .00 0 00 977 00 0.00 592 50 592 50 

*SECNO 31483 000 
':!?An f"Dnc:.c:. C:.C"f'TTn"'-1 31483.00 i::-vTc-,.1nc-n 45 FEET 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTJm 
AREA 

616 52 615.00 0.00 1347 7292 977 1122 610 90 614.90 

3470 t:.N\.,KUA\.,Ml'lt:.N I :, I A I lUN::,= 50.0 500 0 TYPE= TARGET= 450 000 
31483.00 23. 15 615.65 0 00 0.00 615.96 0 31 0 96 0 00 598 90 

8680. 990. 6329. 1361. 336 1271. 606 2648 350 595.60 
2.03 2.94 4 98 2.25 0.028 0.025 0.040 0 000 592 50 219 34 

0 000294 53 53 53, 2 0 2 0 00 280 66 500 00 

• • • 



7.?? 777??7 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

CCHV= 0.300 CEHV= 
•SECNO 28000.000 

28000,00 21.38 
8680. 601. 

1.78 2.33 
0.000322 100. 

SPECIAL BRIDGE 

SB XK 
0 00 

XKOR 
1 54 

•SECNO 28031.000 
PRESSURE FLOW 

EGPRS EGL WC 

CWSEL 
OCH 
VCH 
XLCH 

0.500 

611 . 48 
8023 
4.96 
100. 

COFQ 
3.04 

CRIWS 
QROB 
VROB 
XLOBR 

0 00 
57 

1.02 
100. 

ROLEN 
0.00 

H3 QWEIR 

WSELK 
ALOB 
XNL 
ITRI AL 

o.oo 
258, 

0 030 
0 

EG 
ACH 
XNCH 
roe 

611 84 
1618 
0.025 

0 

BWC 
116.00 

612.51 611.83 0.00 0. 

QPR 

8680 

28031.00 
8680. 

1 78 
0.000268 

22. 10 
697. 
2. 15 

31. 

•~~r~n ?A~~1 000 

612 20 
7894, 
4.65 

31. 

0 00 
89 

0 99 
31 

3280 CROSS SECTION 28331 .00 EXTENDED 

28331.00 
8680. 

1 80 
0.000158 

21.62 
72 

0.74 
300. 

*SECNO 28431 000 

612 32 
8247 
4.25 
300 

0.00 
361 
0 85 
300. 

3280 CROSS SECTION 28431 00 EXTENDED 

28431.00 
8680. 

1.81 
0.000827 

20. 21 
216. 
1.87 
100. 

612 31 
7875. 
4,83 
100 

0.00 
589. 
1 74 
100. 

o.oo 
324, 

0 030 
2 

612 51 
1698 
0 025 

0 

4.72 FEET 

o.oo 
97 

0 028 
2 

612.58 
1939 
0.025 

0 

3 81 FEET 

o.oo 
116 

0 028 
2 

612.65 
1630. 
0 025 

0 

BWP 

• HV 
AROB 
XNR 
!CONT 

0.36 
56, 

0 040 
0 

HL 
VOL 
WTN 
CORAR 

0 02 
2463 
0.000 

0 00 

0 00 
BAREA 

1320 00 

BAREA TRAPEZOID 
AREA 

1320. 2158 

0.31 
90 

0 040 
0 

0 27 
424 

0 040 
0 

0.33 
339, 

0.040 
0 

0 68 
2464 
0.000 

0 00 

0 06 
2480 
0.000 
0.00 

0 03 
2485 
0 000 

0 00 

• LOSS 
TWA 
ELMIN 
TOPWIO 

0 01 
326 

590 10 
207 91 

ss 
0 00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

605.60 
606 50 

109 55 
317.46 

ELCHU 
590 10 

ELLC 

608 70 

ELTRD 

613 20 

0 00 
326 

590. 1D 
316.12 

0 01 
328 

590 70 
446.33 

0 03 
329. 

592 10 
413 73 

605 60 
606 so 
15 10 

331 . 22 

610 10 
611 10 

153 67 
600 00 

607 60 
606 80 

186 27 
600 00 

ELCHD 
590 10 
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SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

SPECIAL BRIDGE 

SB XK 
0.00 

XKOR 
1. 54 

•SECNO 28449.000 

CWSEL 
QCH 
VCH 
XLCH 

COFO 
3 04 

CRIWS 
OROB 
VROB 
XLOBR 

ROLEN 
0.00 

3280 CROSS SECTION 28449.00 EXTENDED 

PRESSURE AND WEIR FLOW 

EGPRS EGL WC H3 QWEIR 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IOC 

BWC 
117 00 

4.42 FEET 

BWP 

HV 
AROB 
XNR 
!CONT 

0 00 

HL 
VOL 
WTN 
CORAR 

BAREA 
1440 00 

613.18 612.65 0 00 3. 

QPR 

8682 

BAREA 

1440 

TRAPEZOID 
AREA 
2188 

28449.00 
8680. 

1. 81 
0.000653 

20 82 
378. 
1 .84 

18 

*SECNO 28549.000 

3265 OIVIOEO FLOW 

612 92 
7505. 

4. 42 
18. 

0.00 
797 
1 77 

18 

3280 CROSS SECTION 28549.00 EXTENDED 

28549 00 
8680 

1 82 
0 000196 

20.88 
25. 

0.61 
100. 

612 92 
8423 

4 57 
100 

CCHV= 0 100 CEHV= 0.300 
*SECNO 29749 .000 

0 00 
232 
0.84 
100 

3280 CROSS SECTION 29749.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 
29749.00 21 96 613.26 

8680. 5 8564. 
1.92 0.32 3.31 

0.000110 1100. 1200. 

,, ' • 

0 0 
0.00 
111 
0 77 

1150 

0.00 
205 

0.028 
2 

613 18 
1700 
0 025 

0 

3 98 FEET 

0.00 
40. 

0 028 
2 

613 24 
1841 
0 025 

0 

0 56 FEET 

750 0 
0 00 

16. 
0.028 

2 

TYPE= 
613.43 

2589. 
0 025 

0 

0 27 
449 

0 040 
2 

0.32 
277. 

0 040 
0 

0 54 
2486 
0 000 

0 00 

0 03 
2492 
0.000 

0 00 

1 TARGET= 
0.17 0 17 
144 2559. 

0.040 0.000 
0 0 00 

• 

OLOSS 
TWA 
ELMIN 
TOPWIO 

ss 
0.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

ELCHU 
592 10 

ELLC 

610 80 

ELTRO 

613 10 

0.00 
330 

592 10 
480 10 

0 02 
331. 

592 04 
386.00 

749,999 
0 01 
340 

591 30 
292 72 

607 60 
606 80 

119. 90 
600.00 

611 44 
612 44 

211 58 
600 00 

612.40 
609.70 

457.28 
750.00 

ELCHO 
592 10 
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SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

3470 ENCROACHMENT 
25819.00 21.46 

8680. 25. 
1.65 0.49 

0.000267 1350. 

CWSEL 
OCH 
VCH 
XLCH 

STATIONS= 
' 610 26 

8639. 
5. 17 

1450. 

CCHV= 0.300 CEHV= 
*SECNO 25919.000 

0 500 

3265 DIVIDED FLOW 

CRIWS 
OROS 
VROB 
XLOBR 

260.0 
0.00 

16. 
0.54 

1500 

3280 CROSS SECTION 25919.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 
25919.00 20 76 610 26 

8680. 137 8414 
1. 66 1 61 5 74 

0 000622 100. 100 

SPECIAL BRIDGE 

SB wXK Xl<OR 
0.00 1. 68 

•SECNO 26025.000 

3265 DIVIDED FLOW 

COFQ 
3.04 

287.0 
o.oo 
129. 
2. 16 
100 

RDLH.J 
0 00 

3280 CROSS SECTION 26025 00 EXTENDED 

PRESSURE AND WEIR FLOW 

WSELK 
ALOB 
XNL 
!TRIAL 

775.0 
0 00 

51 
0.028 

0 

EG 
ACH 
XNCH 
!DC 

TYPE= 
610 67 

1672. 
0.025 

0 

0 66 FEET 

750 0 
0.00 

85 
0 028 

2 

8WC 

TYPE=r 
610.75 

1466 
0.025 

0 

104.00 

1.35 FEET 

EGPRS EGL WC H3 

611.58 610.75 0 00 

OWEIR 

784. 

QPR 

7946 

3470 ENCROACHMENT STATIONS= 287 0 750.0 TYPE= 

8WP 

HV 
AROB 
XNR 
!CONT 

• HL 
VOL 
WTN 
CORAR 

TARGET= 
0 41 0 28 

30. 2364 
0 025 0.000 

0 0 00 

TARGET= 
0 50 0 04 

60 2368. 
0 025 0 000 

0 0 00 

0 00 
8AREA 

1220 00 

BARE A TRAPEZOID 
AREA 

1220. 1914 

TARGET= 

OLOSS 
TWA 
ELMIN 
TOPWID 

515 000 
0 04 
310 

588 80 
347.87 

463.000 
0.04 
311. 

589 50 
297 88 

ss 
0 00 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENDST 

609 20 
609.30 

260.00 
775 00 

604 90 
604.00 

287 00 
750.00 

ELCHU 
589.50 

ELLC 

607 90 

ELTRD 

610.00 

463.000 

PAGE 
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SECNO OEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
0 OLDS OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWIO ENOST 

26025 00 21. 45 610 95 0 00 0.00 611 36 0 41 0 61 0 00 604 90 
8680. 306. 8138. 235. 214. 1539 134 2372. 312. 604 00 

1 66 1. 43 5.29 1. 76 0 028 0 025 0 025 0.000 589 50 287.00 
0 000496 106. 106. 106. 2 0 2 0 00 458 48 750.00 

'SECNO 26125.000 

3265 DIVIDE• FLOW 

3470 ENCROACHMENT STATIONS= 260 0 750 0 TYPE= 1 TA.RGET= 490 000 
26125 00 21. 50 610 99 0 00 0 00 611 40 0 41 0.04 0.00 609.89 

8680 29 8638. 13 58 1678 23 2376. 313. 609.99 
1 67 0.50 5. 15 0 59 0.028 0 025 0 025 0.000 589,49 260.00 

0 000264 100 100. 100. 2 0 0 0 00 337.07 750 00 

CCHV= 0 100 CEHV= 0 300 
•SECNO 26900 000 
26900.00 21. 85 611. 25 0 00 0.00 611.60 0.36 0 20 0.01 610 00 

8680. 6. 8417. 258. 10. 1732 331 2410 319. 608.80 
1 72 0.57 4,86 0 78 0 030 0 028 0.040 0.000 589 40 161 38 

0.000248 800 775 725 2 0 0 0 00 390 62 552 00 

•SECNO 27150.000 

3470 ENCROACHMENT STATIONS= o.o 375 0 TYPE= TARGET= 374 999 
27150.00 20 81 611 31 0.00 0.00 611. 66 0 35 0 05 0.00 604 70 

8680. 296 7805 579 152 1578 441. 2422 321 604 60 
1. 73 1. 95 4 95 1. 31 0 030 0 025 0 040 0 000 590 50 105 19 

0.000177 200. 250 300 0 0 0 0.00 246 35 351 54 

•SECND 27900.000 
27900 00 21. 57 611 47 0.00 0 00 611 BO 0.33 0 14 0 00 605.70 

8680. 453 8214. 13. 250 1741 28. 2458 325 609 80 
1. 78 1 81 4 72 0.46 0 030 0 025 0 040 0 000 589.90 115 91 

0.000193 BOO. 750. 700 0 0 0 0.00 218 16 334.07 

., ' • • • 



7.7? 
SECNO 
Q 
TIME 
SLOPE 

77???? 

DEPTH 
OLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

*SECNO 18244.000 

CRIWS 
QROB 
VROB 
XLOBR 

3280 CROSS SECTION 18244.00 EXTENDED 

18244 00 
14260. 

1. 15 
0.000105 

21.69 
1842. 

1.79 
150 

CCHV= 0.100 CEHV= 
•SECNO 19119.000 

19119.00 20.91 
14260. o. 

1.20 0.00 
0.000179 850. 

*SECN0 20219.000 

3265 DIVIDED FLOW 

20219 00 
14260. 

1.30 
0.000105 

21 .65 
0 

0.00 
1100 

•SECNO 21119.000 

3265 DIVIDED FLOW 

21119 00 
14260. 

1.36 
0.000161 

20.69 
2630. 

1.96 
800. 

~SECNO 22069.000 

3265 DIVIDED FLOW 

22069.00 
14260. 

1 41 
0.000307 

21. 25 
92. 

0 93 
800 

608.99 
10136. 

4 08 
876. 

0.300 

609 01 
13033 

4 81 
875. 

609 35 
12963. 

3. 34 
1100 

609 39 
11630 

4.46 
900. 

609.45 
14158 

5.54 
950. 

0 00 
2281. 

1 73 
1400 

0.00 
1227. 

1. 27 
BOO. 

0 00 
1297 
0.91 

1000 

0 00 
0 

0 06 
900. 

0 00 
10. 

0 51 
900 

WSELK 
ALDB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

0.59 FEET 

0.00 
1031 
0 025 

2 

0.00 
0 

0.000 
2 

0 00 
0. 

0 000 
2 

0 00 
1345 
0.028 

2 

0.00 
99. 

0.028 
2 

609 19 
2482 
0.025 

0 

609.34 
2712 
0.025 

0 

609.51 
3881 
0 025 

0 

609.65 
2609 
0.025 

0 

609 92 
2557. 
0.025 

0 

HV 
ARDB 
XNR 
!CONT 

0.20 
1323 
0 028 

0 

0.33 
970. 

0.045 
0 

0 16 
1424. 
0 040 

0 

O 26 
0. 

0 040 
0 

0.47 
20 

0.035 
0 

• HL 
VOL 
WTN 
CORAR 

0.12 
1750. 
0 000 

0 00 

0.12 
1833. 
0.000 
0.00 

0 15 
1944. 
0 000 

0 00 

0. 11 
2038 
0.000 

0 00 

0 20 
2108 
0.000 

0 00 

• LOSS 
TWA 
ELMIN 
TOPWID 

0 00 
221 

587 30 
710 06 

0 04 
232 

588 .10 
436 18 

0 02 
248. 

587 70 
883 46 

0.03 
262. 

588 70 
563 35 

0 06 
271 

588 20 
332. 11 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

602 80 
598 40 
34,34 

744 40 

609.20 
599 60 

123 64 
559.82 

620 70 
606 90 
30.82 

925 72 

607 30 
609.30 
so 40 

703.68 

609 50 
608.30 
0.00 

334. 79 
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?????? 

SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

*SECNO 22419.000 

CRIWS 
QROB 
VROB 
XLDBR 

3280 CROSS SECTION 22419.00 EXTENDED 

22419 00 
13000 

1 45 
0 000063 

21 70 
5870. 

t. 79 
400. 

*SECNO 23319 000 

3265 DIVIDED FLOW 

23319 00 
13000 

1 50 
0.000194 

21. 31 
843 
t. 27 
800. 

*SECNO 23569 000 

609 90 
6898 

3 10 
350. 

609 81 
11184. 

5 14 
900 

0.00 
232. 
1. 16 
250. 

0 00 
973. 
2 15 
875 

3280 CROSS SECTION 23569 00 EXTENDED 

23569 00 
8680. 

1. 52 
0.000098 

21 66 
452. 
0 10 
150. 

CCHV= O 100 CEHV= 
*SECNO 24369.000 

610 06 
8228 
3.35 
250 

0 300 

3470 ENCROACHMENT STATIONS= 
24369.00 

8680. 
1 58 

0.000146 

21. 18 
276. 
1.09 
850. 

*SECNO 25819.000 

3265 DIVIDED FLOW 

• 

610.08 
8403. 

4.26 
BOO. 

0 00 
a 

0 00 
300 

n n v.v 
0 00 

t. 
0 31 
900 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

10 00 FEET 

0 00 
3275, 
0 028 

2 

0.00 
665 

0.028 
2 

610.00 
2228 
0 025 

0 

610 17 
2177. 
0.025 

0 

0.46 FEET 

0 00 
641 

0 030 
2 

610 22 
2459 
0.025 

0 

500 0 TYPE= 
0 00 
253 

0 028 
2 

610 35 
1974. 
0 025 

0 

HV 
AROB 
XNR 
!CONT 

0 10 
200 

0.028 
0 

0 36 
452, 

0 028 
0 

o. 17 
0 

0 000 
0 

HL 
VOL 
WTN 
CORAR 

0.04 
2143. 
0 000 

0 00 

0 09 
223 t. 
0 000 

0 00 

0 04 
2248. 
0 000 

0 00 

TARGET= 
0.27 

4. 
0 025 

0 

0 10 
2298. 
0 000 

0 00 

• 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENO ST 

0 04 
275 

588 20 
563 70 

0.08 
287 

588 50 
619.75 

0 02 
289. 

588 40 
699. 20 

499 999 
0 03 
299 

588 90 
326 81 

601 80 
603.80 

0 00 
563 70 

606.60 
602 20 

118. 45 
856.85 

610 00 
610 40 

0 00 
699. 20 

605.50 
609 so 

158 95 
485 77 
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, ' 
SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

*SECNO 16096.000 
16096 00 20.61 

14260. 0. 
0.97 0 00 

0.000247 1200 

CCHV= 0 300 CEHV= 
*SECNO 16396.000 

CWSEL 
QCH 
VCH 
XLCH 

607. 4 1 
13991 

5 18 
1300. 

0.500 

CRIWS 
QROB 
VROB 
XLOBR 

0.00 
269. 
0 69 

1600. 

3280 CROSS SECTION 16396 00 EXTENDED 

16396 .oo 
14260. 

0.99 
0.000371 

19.94 
5. 

0 42 
300. 

SPEC I AL BRIDGE 

607 44 
13971 

5.91 
300. 

0.00 
284 
0 86 
300 

WSELK 
ALOB 
XNL 
ITRI AL 

o.oo 
0 

0 000 
2 

EG 
ACH 
XNCH 
!DC 

607 .82 
2699 
0 025 

0 

0.24 FEET 

0 00 
12. 

0.035 
2 

601.91 
2365 
0 025 

0 

HV 
AROB 
XNR 
!CONT 

• 
0 41 
391 

0.040 
0 

0 53 
329 

0.040 
0 

HL 
VOL 
WTN 
CORAR 

0.40 
1538 
0 000 

0 00 

0.09 
1558. 
0 000 

0 00 

SB XK XKOR 
1. 62 

COFQ 
3.07 

ROLEN 
0.00 

BWC 
290.00 

BWP BAREA 
2030 00 0 00 

•SECNO 16418.000 
3280 CROSS SECTION 16418 00 EXTENDED 

PRESSURE AND WEIR FLOW 

EGPRS EGL WC 

608.68 607 97 

16418.00 
14260. 

0.99 
0.000302 

20 7'3 
35. 

0 70 
22 

*SECNO 16768.000 
16768.00 20,62 

14260. 1484 
1.02 1.75 

0.000094 400. 

H3 

0 00 

608.23 
13656. 

5.50 
22. 

608.62 
9961. 

4 07 
350 

QWEIR 

0. 

0 00 
570. 
1 04 
22. 

0 00 
2815. 

1. 81 
300 

1 03 FEET 

QPR 

14239, 

0.00 
50 

0 035 
2 

0.00 
847. 

0.028 
2 

608 68 
2481 
0 025 

0 

608 81 
2449. 
0 025 

0 

0 00 

BAR EA TRAPEZOID 
AREA 

2030. 5162 

0 45 
546. 

0 040 
3 

0. 19 
1552 
0 030 

0 

0 71 
1560 
0 000 

0 00 

0.05 
1591 
0 000 

0 00 

OLOSS 
TWA 
ELMIN 
TOPWIO 

0 03 
194 

586 80 
545.69 

0 06 
198 

587 so 
455 82 

ss 
0 00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

613 40 
604 60 

114 31 
660,00 

606 70 
605 10 

144.18 
600 00 

ELCHU 
587 so 

ELLC 

605 30 

ELTRD 

606. 10 

0 00 
198 

587 50 
477.44 

0.08 
202 

588 00 
540 93 

606 70 
605 10 

122 56 
GOO.OD 

597 70 
591. 10 
32 07 

573 00 

ELCHO 
587 50 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWIO ENDST 

*SECNO 17168.000 
3280 CROSS SECTION 17168.00 EXTENDED 2 76 FEET 

17168.00 20 76 608,76 0 00 0 00 608 87 0 11 0.03 0 02 598 20 
14260. 7426. 5960. 873. 3245. 1840. 622. 1641. 207. 599. 10 

1.06 2 29 3. 24 1 40 0 025 0 025 0.028 0 000 588 00 33 11 
0.000066 600. 400 100. 2 0 0 0 00 555 79 588 90 

*SECNO 17268.000 

3265 DIVIDED FLOW 

3280 CROSS SECTION 17268 00 EXTENDED 2 32 FEET 

17268 00 22.22 608. 72 0 00 0 00 608 93 0.21 0 01 0 05 608.80 
14260 445. 13717 98. 405. 3626. 109. 1653 208 609 20 

1 .07 1. 10 3.78 0.89 0.025 0.025 0 028 0.000 586 50 76.40 
O.Q00197 100 100 100. 2 0 0 0 00 590 65 723 30 

SPECIAL BRIDGE 

SB XK XKOR CDFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 1. 60 3.04 0.00 191 80 0 00 3230 00 0 00 586 50 586 50 

*SECNO 17368.000 

3265 DIVIDED FLOW 

3280 CROSS SECTION 17368.00 EXTENDED 2.46 FEET 

PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

609 20 608.93 0 00 2158 12112. 3230. 3932. 607 00 607 10 

17368.00 22.36 608 86 0 00 0 00 609 07 0 21 0 13 0 00 608 80 
14260. 509. 13637. 114 448 3653, 125. 1662. 210 609.20 

1 08 1. 13 3.73 0.92 0.025 0 025 0.028 0.000 586 50 74 04 
0 000190 100. 100 100 2 0 4 0 00 626.05 723.30 

' ' • • • 



?.?? ?????? • PAGE 23. 

' ' 
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLDB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

3280 CROSS SECTION 8494.00 EXTENDED 0 81 FEET 

8494 00 21 01 605.51 0.00 0.00 605.71 0 20 0.01 0.03 596 10 
16560 5912. 10584. 64 3452. 2448 83. 825 99 602. 40 

0.55 1. 71 4.32 0 77 0.035 0 025 0 030 0.000 584.50 0 00 
0.00012:2 iOO iOO. 100 2 0 0 0 00 990.48 990 48 

*SECNO 9594.000 

3470 ENCROACHMENT STA[IONS= 260.0 1260.0 TYPE= TARGET= -260 000 
9594 .00 19.95 605 65 0.00 0 00 605,83 0 18 0 1 1 0 01 598. 10 

16560 5430 11023. 107 3536. 2752 136. 945 116 602 50 
0 63 1. 54 4 .01 0 79 0 035 0 025 0 030 0.000 585 70 260 00 

0.000115 630 1100. 1520 2 0 0 0 00 860 97 1120.97 

*SECNO 9653.000 

3470 ENCROACHMENT STATIONS= 260.0 1210.0 TYPE= 1 TARGET= 950 000 
9653 00 20.28 605 68 0.00 0 00 605 84 0 16 0.01 0 00 597.80 

16560. 5510. 10SHL "" ".l'T-,C 2806. ,n 954 117. 602 20 '"'""-• ,;,1.-.J. 100. 

0 64 1. 51 3 86 0. 79 0 035 0.025 0 030 0 000 585.40 260 00 
0.000104 59. 59. 59. 1 0 0 0.00 870.85 1130 85 

*SECNO 9654.000 

3370 NORMAL BRIDGE. NRD= 21 MIN ELTRO= 601 40 MAX ELLC= 603 40 

3470 ENCROACHMENT STATIONS= 200.0 1150 0 TYPE= TARGET= -200.000 
9654.00 20.20 605 60 0 00 0 00 605 92 0 33 0.00 0 OB 603 30 

16560. 5329. 11182 . 49 1886. 2142 55 954 117 603 40 
0.64 2 83 5.22 0 89 0.025 0 020 0 025 0.000 585 40 200.00 

0 000452 1. 1 2 0 0 -2100 80 859.59 1059 59 

*SECNO 9676.000 

3370 NORMAL BRIOGE,NRO= 21 MIN ELTRD= 601. 40 MAX ELLC= 603 40 
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SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLDB 
VLDB 
XLDBL 

CWSEL 
QCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
9676 00 20.21 605 61 

16560. 5350. 11161 
0 64 2.83 5 21 

0 000453 22 22. 

•sECNO 9677 .000 

3470 ENCROACHMENT STATIONS= 
9677.00 20.42 605 82 

16560. 5685. 10766. 
0 64 1.51 3 81 

0 000100 1 1 

*SECNO 9777 .000 

3470 ENCROACHMENT STATIONS= 
9777.00 20.38 605.83 

16560. 5711 10742. 
0.65 1.49 380 

0 000100 100. 100. 

CCHV= 0.100 CEHV= 
*SECNO 11596.000 

11596 00 19 51 
16560. 0 

0 75 o.oo 
0.000267 1975 

*SECNO 13196.000 
13196 00 20 89 

16560. o. 
0.84 0 00 

0 000287 1320 

*SECNO 14796.000 
14796.00 19.44 

16560 0. 
0 90 o.oo 

0 000369 1600 

' ' • 

0 300 

605 91 
15103. 

5 63 
1819. 

606. 39 
15313. 

5 .40 
1600. 

606.74 
16560 

6.52 
1600. 

CRIWS 
QROB 
VROB 
XLOBR 

200.0 
0 00 

50. 
O.B9 

22 

280.0 
0 00 
109 
0 60 

1 

250.0 
0 00 
107 
0 60 
100 

0 00 
1457. 

1. 22 
1660 

0 00 
1247 

1 67 
1760. 

0.00 
0. 

0 00 
1600 

WSELK 
ALOB 
XNL 
!TRIAL 

1150 0 
0.00 

1890 
0 025 

0 

1210 0 
0.00 

3765 
0 035 

2 

1260.0 
0.00 

3825. 
0.035 

1 

0.00 
0. 

0 000 
2 

0 00 
0. 

0.000 
2 

0 00 
0 

0.000 
2 

EG 
ACH 
XNCH 
IDC 

TYPE= 
605 93 

2142 
0 020 

0 

TYPE= 
605 98 

2829 
0 025 

0 

TYPE= 
605 99 

2824. 
0 025 

0 

606 36 
2680 
0 025 

0 

606 81 
2833 
0 025 

0 

607 40 
2540 
0 025 

0 

HV 
ARDB 
XNR 
ICDNT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
0.32 0 01 

56. 957. 
0.025 0 000 

0 -2101 70 

TARGET= 
0 16 0 00 
182. 957. 

0.040 0 000 
0 0 00 

1 TARGET= 
0. 16 0.01 
179 972 

0 040 0 000 
0 0 00 

0 45 
1193 
0 040 

0 

0 42 
749 

0 045 
0 

0 66 
0 

0 000 
0 

0 28 
1200 
0 000 

0 00 

0 45 
1341 
0 000 

0 00 

0.52 
1453 
0.000 

0 00 

• 

DLOSS 
TWA 
ELMIN 
TOPWID 

-200 000 
0 00 
118 

585 40 
859 76 

930.000 
0 05 
118 

585 40 
855 74 

-250.000 
0.00 
120. 

585 45 
884 78 

0 09 
151. 

586 40 
618 17 

0 00 
17 1 

585 50 
422 25 

0 07 
182. 

587 30 
111 41 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

603 30 
603 40 

200 00 
1059 76 

597.80 
602 20 

280 00 
1135 74 

597.85 
602 25 

250 00 
1134.78 

607 60 
600 70 

815 86 
1434 02 

610 90 
595 90 
15 75 

438 00 

621 70 
613.10 

102 58 
280 00 

PAGE 24 

• 
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. , SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI AL IOC !CONT CORAR TOPWID ENOST 

CCHV= 0 300 CEHV= 0.500 
*SECNO 1323 000 
3280 CROSS SECTION 1323.00 EXTENDED 1 05 FEET 

3470 ENCROACHMENT STATIONS= 329.0 940.0 TYPE= 1 TARGET= 650 000 
1323 00 21 65 603.80 0.00 0.00 604 00 0 19 0.02 0 06 592 05 

16040 4236. 10817. 987. 3004. 2596 598 144. 14. 591 55 
0.06 1. 41 4. 17 1. 65 0 040 0.025 0 040 0 000 582 15 329 00 

0.000099 100. 100. 100 2 0 0 0 00 611 .00 940 00 

CCHV= 0.100 CEHV= 0 300 
*SECN0 2223 .000 

2223 00 21 15 603.71 0 00 0 00 604.22 0 51 0 13 0. 10 598 46 
16040 102. 15508 430 209. 2663 317 240. 23 593 26 

0. 11 0 49 5.82 1 36 0 110 0.025 0 060 0 000 582.56 243.42 
0 000212 870 900. 940 2 0 0 0 00 250.38 493.80 

CCHV= 0.100 CEHV= 0.300 
"'SECNO 3180 000 

3180.00 20.93 603.93 0 00 0.00 604 42 0.49 0,20 0.00 598.90 
16040. 255 15170. 615 197. 2632 307 310. 28 593.70 

0 15 1. 29 5,76 2.00 0.040 0.025 0 040 0 000 583 00 244.05 
0.000211 925. 957 995. 2 0 0 0 00 249 05 493. 10 

*SECNO 5720.000 
5720.00 20.32 604 52 0.00 0 00 604.95 0.43 0 52 0 01 599,30 

14820. 577. 14177 66 516. 2645. 93. 496 54. 600 90 
0.29 1. 12 5 36 0. 71 0 040 0.025 0 040 0 000 584 20 90 08 

0 000199 2600 2540. 2500 2 0 0 0.00 609.92 700 00 

*SECNO 7470 000 

3470 ENCROACHMENT STATIONS= 420.0 1500.0 TYPE= 1 TARGET= -420 000 
7470.00 20.95 605 05 0.00 0.00 605. 18 0. 13 0 20 0 03 595 70 

14820. 5094 9671. 55, 3416. 2804. 91 690. 81 602 00 
0.46 1. 49 3 45 0.60 0 035 0 025 0 030 0 000 584. 10 420 00 

0.000077 1830. 1710 1750 2 0 0 0,00 715.58 1135 58 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL roe !CONT CORAR TOPWIO ENOST 

*SECNO 8270 000 

3470 ENCROACHMENT STATIONS= 130 5 1305.0 TYPE= 1 TARGET= -150 000 
8270.00 20 69 605 09 0.00 0 00 605 26 0 18 0.07 0 01 596 00 

14820 5106. 9672. 43 3135 2403. 63 797, 95 602 30 
0 53 1. 63 4.02 0.68 0.035 0.025 0 030 0.000 584 40 130 50 

0.000109 800. 760. 840. 2 0 0 0 00 846.61 977 11 

CCHV= 0.300 CEHV= 0.500 
•SECNO 8340.000 

3470 ENCROACHMENT STATIONS= 130.5 1252.8 TYPE= 1 TARGET= -150.000 
8340.00 20 75 605 15 0 00 0 00 605 29 0.14 0.01 0.01 595 80 

14820. 6214. 8552 54 2972 2456 59 806 96. 602 50 
0.54 2 09 3 48 0 91 0 035 0 025 0 030 0 000 584 40 130 50 

0 000185 70 70 70. 2 0 0 0.00 804 23 934 73 

SPECIAL BRIDGE 

SB XK XKOR COFO ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1 79 2.80 0 00 161.00 0 00 1680 00 0.00 584 40 584 40 

*SECNO 8394. 000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

607 31 605 29 0 00 7630 7223 1689 2576 600 40 600 90 

3470 ENCROACHMENT STATIONS= 121 8 852 6 TYPE= TARGET= 840 000 
15 MILE RD us 

8394.00 21 . 13 605. 53 0 00 0 00 605 66 0 14 0 38 0 00 595 80 
14820 6991. 7829 0. 3208 2223. 0 812 97. 100000 00 

0.54 2. 18 3,52 0 00 0 035 0 025 0 000 0 000 584 40 121. 80 
0 .000190 54. 54 54 2 0 4 0.00 730 80 852 60 

•SECNO 8494 000 

.•. • • • 



• 
• ?? 

7??77? • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
Q QLOB QCH QROB ALOB ACH AROB VOL 
TIME VLOB VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR !TRIAL roe !CONT CORAR 

*SECND 1039. 000 

3470 ENCROACHMENT STATIONS= 706.8 930.0 TYPE= 1 TARGET= 
1039 00 18.84 GO 1 . 94 0 00 0.00 602.74 0.80 0 13 

16040. 74. 15845, 12 1. 294, 2192 445 118 
0.05 0 25 7. 23 o. 27 0.400 Q.025 0 400 0.000 

0.000367 465 445, 430 2 0 0 0 00 

•SECNO 1100. 000 

3470 ENCROACHMENT STATIONS= 418 5 1023.0 TYPE= TARGET= 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 602.40 ELREA= 

16 MILE RD DS 
1100.00 20.45 602. 15 0.00 0.00 602.81 0.66 0 03 

16040. 0. 16040 0 0. 2456 0 122 
0.05 0 00 6.53 0 00 0.000 0.025 0.000 0.000 

0 000678 61 61 61. 2 0 0 0 00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA 
0.00 1 56 3.02 0 00 174 40 0 00 2318 40 

*SECNO 1143.000 
PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID 
AREA 

603.31 602.81 0 00 2. 16143 2318 3488 

3470 ENCROACHMENT STATIONS= 418 5 902 1 TYPE= TARGET= 

OLOSS 
TWA 
ELM!N 
TOPWID 

240 000 
0. 23 

12. 
583. 10 
223 20 

650 000 

602 40 

0.04 
12 

581 . 70 
174 38 

ss 
0 00 

ELLC 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

593,00 
592 50 

706 80 
930 00 

601. 70 
601 ,00 

726 BO 
901 17 

ELCHU 
581 . 70 

ELTRO 

601 70 603 10 

520 000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 603 10 ELREA= 601 00 

1143.00 21 01 602.71 0.00 0 00 603.32 0.61 0 51 0 00 601 70 
16040, 0 16040 0 0 2553. 5. 124 12 601 00 

0.05 0.00 6. 28 0.04 0 000 0.025 0.400 0 000 581. 70 726 80 
0.000596 43, 43 43. 3 0 2 o.oo 175.30 902 10 

PAGE 19 • 

ELCHO 
581 70 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWID ENOST 

*SECNO 1150.000 
3280 CROSS SECTION 1150 00 EXTENDED 0.32 FEET 

3470 ENCROACHMENT STATIONS= 725 4 911. 4 TYPE= 1 TARGET:: 200.000 
1150.00 20 92 602 70 0 00 0 00 603 34 0.64 0.00 0.01 591 .68 

16040 41. 15911 88 195. 2471 366 125. 12. 591 . 18 
0.05 0 21 6,44 0.24 0.400 0.025 0 400 0.000 581 78 725.40 

0.000248 7. 7 7 1 0 0 0.00 186 00 911 40 

*SECNO 1180.000 

3470 ENCROACHMENT STAT IONS= 423.0 1034 0 TYPE:: TARGET= 650 000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA::: 603.40 ELREA::: 603 40 

1180 00 20.59 602 69 0.00 0 00 603 37 0 68 0 01 0.02 601 00 
16040. 0 16040 0 0. 2429. 0 127. 12. 600 90 

0 05 0.00 6 60 0 00 0 000 0 025 0 000 0 000 582 10 735 08 
0 000672 30 30 30. 2 0 0 0 00 173 90 908 98 

SPEC I AL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 1. 56 3.04 0 00 173 90 0 00 2121 10 0 00 582 10 582 10 

*SECNO 1223 000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEHl QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

604 08 603 37 0 00 923 15093 2121 3287 601 00 603 40 

3470 ENCROACHMENT STATIONS= 423 0 1034 .o TYPE= TARGET= 650 000 
16 MILE RD us 

1223.00 21. 42 603 52 0 00 0.00 603 92 0 40 0 55 0 00 601 00 
16040 1421 13946 674. 2013. 2575 829 131. 13. 600.90 

0.05 0.71 5 42 0 81 o. 150 0.025 0 150 0 000 582 10 423 00 
0 000418 43 43 . 43. 2 0 2 0 00 597 21 1020 21 

. . 
• • • 
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X1 37221 000 16 000 135.000 285 000 100 000 100.000 100 000 0 000 0 000 0 000 
X3 10.000 595 100 0.000 50 000 0 000 450 000 0 000 0 000 0 000 0 000 
GR 616.900 0.000 616 400 35.000 617 500 135.000 594 700 190 000 594.400 195 000 
GR 594 300 205.000 594 200 215.000 594 600 225 000 594 900 228 000 597 100 235 000 
GR 617.800 285.000 618.400 335.000 618 700 435.000 619 BOO 535 000 621 000 635 000 
GR 621. 500 735.000 0 000 0 000 0 000 0 000 0.000 0.000 0 000 0 000 

NC 0 025 0.035 0.025 0 100 0 300 0.000 0 000 0.000 0 000 0.000 
ET 0 000 0 000 0 000 0 000 0.000 0.000 1 400 0 000 0 000 0.000 
X1 39121 000 14 000 150.000 300.000 1900.000 1900.000 1900.000 0 000 0 000 0 000 
GR 625 500 0.000 623,600 100 000 620 400 150.000 595 700 216 000 595 200 230 000 
GR 595.500 240 000 596 000 250.000 599 000 253 000 616 100 300.000 617 400 325.000 
GR 623 700 340.000 625 000 400.000 625 200 500 000 626 400 600.000 0.000 0.000 

NC 0.025 0.025 0 025 0.000 0 000 0 000 0 000 0 000 0.000 0.000 
ET 0.000 0.000 0.000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
X1 41121 000 17 .000 245.000 475 000 2000 000 2000.000 2000 000 0 850 0 000 0.000 
GR 640 300 0.000 638.600 75 000 638 200 175 000 638 000 245 000 599 300 323 000 
GR 596.000 339 .000 595 600 349.000 595 BOO 359 000 595.900 369.000 632.300 437 000 
GR 636 200 475 000 630 100 515 000 630 100 575 000 629. 200 675 000 628 500 775.000 
GR 626 600 875 000 626 900 910.000 0.000 0 000 0.000 0.000 0 000 0.000 

NC 0.025 0 025 0 025 0,000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0.000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
X1 42521. 000 26.000 360.000 600 000 1300.000 1550.000 1400 000 0 800 0.000 0 000 
GR 630 BOO 0 000 631.600 100 000 633 700 200.000 628 ooo 300.000 625.900 360 000 
GR 613.100 400.000 597.700 436 000 597 400 442 000 595 400 450.000 595 700 455.000 
GR 595 500 460 000 595 700 465.000 596 100 470 000 596 300 475.000 596 300 480 000 
GR 596,300 485 000 596,800 492 000 622 300 600 000 623 800 653 000 635 900 700 000 
GR 641.000 750 000 640 100 781 000 628 700 819.000 628 300 900 000 628 600 1000.000 
GR 629.800 1058 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0.000 
EJ 0 000 0 000 0.000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH ARO0 VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI AL IOC !CONT CORAR TOPWIO ENOST 

*PROF 1 

CCHV= 0. 300 CEHV= 0.500 
*SECNO 165.000 

3470 ENCROACHMENT STATIONS= 276.0 1012 0 TYPE= 1 TARGET= 800 000 
165.00 22.80 599,70 0 00 599,70 600 19 O 49 0 00 0 00 593.00 
17390. 1767. 14715. 908 916. 2431. 359. 0. 0 591. 70 

0 00 1. 93 6 05 2 53 0 040 0 030 0 040 0 000 576 90 392 00 
0.000560 o. o. 0. 0 0 0 0 00 595.95 987 95 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN ewe BWP BAREA ss ELCHU ELCHD 
0.00 1 54 2 80 0 00 170 00 0 00 1389 00 0 00 576 90 576 90 

*SECNO 194 000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

603 45 600.19 0 00 3015 14333. 1389 3298 596 30 599 60 

3470 ENCROACHMENT STATIONS= 276 .0 1012 0 TYPE= TARGET= 800 000 
UTICA ROAD US FACE USGS STAGE GAGE 1981 HWM IS 601 7 

194 00 25 .08 601 98 0.00 0.00 602.25 0 26 2 05 o.oo 593 00 
17390. 3199. 12976. 1215 1782 2807 556 3. o. 591. 70 

0 00 1 80 4 62 2 19 0.040 0 030 0.040 0 000 576 90 310 21 
0 000270 29 29 29. 2 0 2 0.00 686. 17 996 38 

*SECNO 594.000 
3280 CROSS SECTION 594.00 EXTENDED 1. 27 FEET 

3470 ENCROACHMENT STATIONS= 325.5 1023 0 TYPE= 1 TARGET= 750.000 
594.00 21 87 602.04 0.00 0.00 602 .39 0 35 0. 10 0 04 590.07 
17390. 2762. 13765. 863. 3872 2598. i255. 63. 7. 589.57 

0.03 0 71 5 30 0 69 o. 150 0 030 0 150 0.000 580. 17 325 50 
0.000226 420 400 385. 2 0 0 0 00 694 44 1019 94 

I ' • • • 
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SB 0.000 1 550 3,040 0 000 61 000 0 000 954.000 0 000 592 400 592 400 
X 1 31350.000 0 000 0 000 0 000 51.000 51 000 51.000 0 000 0 000 0 000 
X2 0.000 0.000 1 000 609 600 613 700 0.000 0 000 0 000 0 000 0.000 
X3 0.000 0.000 0 000 50 000 0 000 500 obo 0 000 0 000 0.000 0 000 
BT 13 000 50.000 616 600 o ooo 63 000 616.600 0 000 163 000 616.500 0 000 
BT 263 000 615.000 0 000 266.000 613.700 0 000 300 000 613.600 0 000 300 000 
BT 614. 100 609.600 361 .000 614. 100 609. 700 361 .000 613,700 0.000 400 000 613 700 
BT 0.000 440.000 613 800 0 000 463 000 614 100 0.000 500 000 614 200 0 000 

V< ~-I A"'n l"\r\n .,,,.. nnn 
-:lll"\r,. "'"''"' 360 CM 80 000 80 000 so 000 0 000 0.000 0.000 ~, .., ,-.~v.vvv ~.£ vvv <JVV,VVV JVV 

X3 0.000 0.000 0 000 50 000 0 000 500.000 0 000 0.000 0.000 0.000 
GR 616,800 0 000 616 600 50 000 616 600 63 000 616 500 163.000 615 000 263 000 
GR 598.900 300.000 610.900 300.000 599.400 300 000 599 300 305 000 596 900 308 800 
GR 594.300 308 800 593 000 313.000 592 .600 315 000 592.600 320 000 592 500 325.000 
GR 592 800 330.000 592.800 335 000 593 .000 340 000 593 200 345 000 593 300 349 000 
GR 594.200 351.600 596 800 351.600 599.200 355 400 599.200 360 500 610 700 360.500 
GR 595.600 360 500 613 300 398 000 613 300 400.000 614 100 463 000 614.100 500 000 
GR 614,200 563.000 614.200 600.000 0 000 0.000 0 000 0.000 0 000 0.000 

SB 0 000 1,550 3 040 0 000 61 000 0 000 977,000 0.000 592 500 592 500 
X1 31483 000 0.000 0.000 0 000 b;:J 000 53 000 53 000 0 000 0 000 0 000 
X2 0.000 0.000 1 000 610 900 614.900 0 000 0 000 0 000 0.000 0 000 
X3 0.000 0 000 0 000 50.000 0.000 500.000 0.000 0 000 0 000 0 000 
BT 11.000 50 000 616 600 0.000 63 000 616 600 0 000 163 000 616.500 0 000 
BT 263.000 615,000 0.000 300 000 615 000 0 000 300.000 615 300 610 900 360.500 
BT 615.300 610 700 360 500 615 000 0 000 400 000 614 900 0 000 500 000 614 900 
BT o ooo 700.000 615.000 0.000 0 000 0.000 0 000 o ooo 0.000 0.000 

NC o 025 0.035 o 025 o 000 o 000 o 000 0 000 0 000 o ooo o ooo 
X1 31583.000 14,000 300 000 435 000 100 000 100 000 100 000 0 000 0 350 0 000 
X3 0.000 0.000 0.000 50 000 0.000 500 000 0.000 0.000 0 000 0.000 
GR 616.900 0 000 616 GOO 100 000 616 500 200 000 615 000 Joo ooo 593.300 350.000 
GR 592. 500 355.000 592 500 360 000 592 200 370 000 592 500 380.000 593.200 390 000 
GR 593. 500 393.000 613 300 435.000 614.100 500.000 614 200 600 000 0.000 0 000 

NC 0.000 0.000 0 000 0.100 0.300 o ooo 0.000 0.000 0 000 0 000 
ET n. nnn n nnn 0.000 0 000 0 000 0.000 1.400 0 000 0 000 0.000 v.vvv V VVV 

X1 33333.000 15,000 355 .000 491 000 1700.000 1800 000 1750.000 o ooo 0 000 0.000 
GR 618.900 o ooo 618.GOO 55.000 617 2.00 155 000 616 000 255.000 613 500 355.000 
GR 594,.300 403 000 593.600 405 000 593 400 415 000 593 600 425 000 593.500 435 000 
GR 593.500 445.000 594 000 447 .ooo 610.800 491 000 612 800 555 000 616 800 655 000 

NC 0 000 0.000 0 000 0 300 0.500 0.000 0.000 0.000 0 000 0 000 
ET 0.000 0.000 0 000 0 000 0.000 0.000 1 400 0.000 0.000 0 000 
X1 33433 000 31.000 372 .000 474 700 100 000 100 000 100 000 0 000 0.000 0.000 
GR 618.900 0 000 618.600 55.000 617 200 155 000 616 400 220.000 616 000 255 000 
GR 615.900 273.000 614.700 308 000 613 500 355 000 613,000 356 000 606 700 372 000 
GR 612.500 372.000 610.300 372.000 607 600 378 000 GOO 000 378 500 593 900 402 000 
GR 593.600 412.000 593 700 422 .000 593 700 424 000 593.900 432.000 593.900 442.000 
GR 594.000 443.000 595.300 445,000 596.800 449 000 598 700 450.000 608. 100 474 400 
GR 612 400 474.700 604 600 474.700 610.800 491 000 612 800 572.000 613.900 583.000 
GR 616,800 655,000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0.000 
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SB 0.000 1. 500 3 090 0.000 103 000 0 000 1520 000 0 000 593.600 593 600 
ET 0.000 0.000 0 000 0.000 0 000 0 000 1 410 0 000 0 000 0.000 
X 1 33438.000 0.000 0 000 0 000 5.000 5.000 5 000 0 000 0 000 0 000 
X2 0.000 0.000 1.000 612 900 613 000 0.000 0 000 0 000 0 000 0 000 
BT 11.000 0.000 618 900 0 000 55.000 618 600 0 000 155 000 617 200 0 000 
BT 220 000 616.400 0.000 273.000 615 900 0 000 372 000 613 100 612 500 424.000 
BT 613 500 612 .900 474 700 613 000 612 400 572 000 613.800 0 000 583 000 613.900 
BT 0 000 655.000 616.800 0 000 0 000 0.000 0.000 0 000 0.000 0 000 

NC 0.025 0.035 0.025 0 000 0 000 0.000 0 000 0.000 0.000 0 000 
ET 0.000 0.000 0 000 0.000 0.000 0 000 1.400 0.000 0.000 0.000 
X1 33538.000 15 .000 355.000 491 000 100 000 100 000 100 000 0 000 0.190 0 000 
GR 618.900 0.000 618.600 55.000 617 200 155 000 616 000 255 000 613.500 355 000 
GR 594.300 403 .000 593.600 405 000 593.400 415.000 593 600 425 000 593 500 435 000 
GR 593.500 445.000 594 000 447 000 610 800 491 .000 612 BOO 555.000 616 BOO 655.000 

NC 0.000 0.000 0.000 0 100 0 300 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0.000 0.000 0 000 0 000 0.000 1 400 0 000 0 000 0.000 
X1 34888 000 15.000 114 000 265 000 1400.000 1300 000 1350 000 0.000 0.000 0.000 
GR 614.700 0.000 614 BOO 65 000 614 000 114.000 593.800 153 000 593.500 155.000 
GR 593.800 165.000 594 000 175 000 594.300 185 000 594.500 195 000 601. 400 208.000 
GR 616 000 265 000 617 300 365 000 621 300 465 000 620 600 490 000 621 200 515.000 

NC 0.025 0 035 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0.000 0.000 0 000 0 000 0 000 0 000 0 000 0.000 0 000 0 000 
X1 37038.000 16 .000 135 000 285 000 2100 000 2200 000 2150 000 0 000 0 000 0 000 
GR GiG.900 0.000 6i6 400 35 000 617 500 135 000 594 700 i90 000 594 400 195.000 
GR 594.300 205 .000 594 200 215 000 594 600 225 000 594 900 228 000 597 100 235 000 
GR 617 .BOO 285 000 618 400 335 000 618 700 435 000 619 BOO 535 000 621 000 635 000 
GR 621.500 735. 000 0 000 0.000 0 000 0 000 0 000 0.000 0 000 0 000 

NC 0.000 0.000 0 000 0 300 0. 500 0 000 0.000 0 000 0 000 0 000 
X1 37088 000 36.000 200 000 307 100 50 000 50 000 50 000 0 000 0 000 0 000 
X3 0 000 0.000 0 000 50.000 0 000 450 000 0 000 0 000 0 000 0.000 
GR 617.500 0.000 616 900 44 000 616 BOO 50 000 616,400 79 000 616 600 100 000 
GR 617 500 179 000 608 BOO 200 000 615 300 200 000 611 500 200 000 611 300 204 000 
GR 599 000 230.000 615 300 230 000 615 300 233 000 597 500 233 000 595 500 240 000 
GR 595.500 245 .000 595 400 250 000 595. 100 255 000 595 400 260 000 595 100 265 000 
GR 595 600 270 000 596 200 274 100 615 300 274 100 615 300 277 100 595 BOO 277 100 
GR 610.700 302.000 611 200 307 100 615.300 307 100 608 700 307 100 617 800 329 000 
GR 618 400 379 000 618 600 450.000 618 700 479 000 619 300 532 000 619 BOO 579 000 
GR 620.000 600.000 0 000 0 000 0 000 0.000 0 000 0 000 0 000 0 000 

- SB 0.000 1 660 2 800 0 000 107 000 0.000 1410 000 0 000 ~ 595 100 
X1 37121.000 0.000 0 000 0 000 33 000 33.000 33 000 0 000 0 000 0.000 
X2 0.000 0.000 1 000 615 300 617 900 0 000 0.000 0.000 0 000 0 000 
X3 0.000 0.000 0 000 120.000 0 000 450 000 0 000 0.000 0 000 0 000 
BT 10.000 50.000 618 300 0 000 100 000 617 900 0 000 200.000 618 000 0 000 
BT 200.000 618.700 615 300 233.000 618.700 615.300 277 100 618.700 615.300 307 100 
BT 618.700 615.300 307 100 618.000 0 000 379 000 618.400 0.000 450.000 618.600 
BT 0.000 0.000 0.000 0 000 0.000 0 000 0 000 0 000 0:000 0 000 

• • • 
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SB 0 000 1.540 3 040 0 000 116 000 0 000 1320 000 0.000 590 100 590 100 
ET 0.000 0.000 0 000 0 000 0.000 0 000 1 410 0.000 0 000 0 000 
XI 2B031 000 30 000 179 000 291.000 31 000 31 000 31 000 0.950 0.000 0 000 
X2 0.000 0.000 1.000 608 700 613 200 0.000 0 000 0.000 0 950 0.000 
BT 10.000 0.000 614 000 0 000 79.000 613.600 0 000 179.000 613 200 0 000 
BT 179.000 614.100 608.700 243.000 614 100 608.600 291 000 614 000 608 600 291 000 
BT 613.200 0.000 373 000 613.400 0 000 400.000 614 700 0 000 464.000 615 500 
BT 0.000 0.000 0.000 0.000 0 000 0.000 0 000 0 000 0 000 0 000 
GR 612.300 0.000 611 800 79.000 611.900 100.000 612.000 112 000 605.000 157 000 
GR 605.600 179 .000 608.700 179.000 605.000 179.000 593. 100 210 000 591 300 216 000 
GR 590.600 219.000 590.100 224.000 590.200 229 .000 590.400 234 000 590 100 241 500 
GR 608.600 241 500 608.600 243.000 608.600 244 500 590. 100 244.500 590.400 249.000 
GR 590.800 254 000 591. 500 259.000 605 300 282 000 605 300 291.000 608 600 291.000 
GR 606.500 291 000 609 800 300 000 613.400 373 000 614 700 400.000 615_500 464 000 

NC Q.028 Q,040 0.025 0.000 Q OQQ 0.000 0 000 0 000 0.000 0 000 
ET 0.000 0.000 0 000 0 000 0 000 0.000 1 400 0 000 0 000 0.000 
X1 28331 .000 19.000 266.000 400 000 300.000 300 000 300.000 0.000 0 000 0 000 
GR 614.100 0.000 612 800 100.000 611.900 200 000 610 100 266 000 596.800 298.000 
GR 592 900 305.000 590 700 308 000 590. 700 310 000 590 900 320 000 591 000 330 000 
GR 591 000 340 000 591 .000 350 000 591.100 354.000 593.000 359.000 597.300 365.000 
GR 611.100 400.000 611 600 449.000 610 700 500 000 607 .600 600 000 0 000 0 000 

ET 0.000 0.000 0.000 0 000 0 000 0 000 1.400 0 000 0.000 0.000 
X1 28431 .000 57.000 300 000 417.000 100 000 100.000 100 000 0 000 0 000 0 000 
GR 614.500 0.000 614.100 28.000 613 200 100.000 612 BOO 128.000 612 200 200 000 
GR 611.900 228.000 610.100 294.000 607 600 300.000 610 800 300.000 609 200 300 000 
GR 602. 200 314.000 610 800 314.000 610.800 315 000 601 700 315.000 594,700 329 000 
GR 610.700 329.000 610 700 330.000 593. 900 330 000 593 100 334.000 593 100 337.000 
GR 593.000 340.000 592 400 343.000 610 700 343 000 610 700 344 000 592 500 344 000 
GR 592,800 350 000 592,600 358.000 610 700 358 000 610 700 359.000 592 500 359 000 
GR 592. 500 360 000 592. 100 370 000 592 200 373 000 610.700 373 000 610 700 374 000 
GR 592. 300 374.000 592.600 380.000 592 300 385 000 593 BOO 387 000 610 600 387 000 
GR 610 600 388 000 594 600 388.000 597 600 392 000 602 800 402 000 610 600 402 000 
GR 610 600 403 000 603. 300 403 000 607 500 4 11 000 608 900 417 000 610 600 417 000 
GR 606.800 417.000 611.100 428.000 611.600 477 000 611 200 500 000 610 700 528 000 
GR 610 700 528.000 608 500 600.000 0 000 0.000 0 000 0 000 0 000 0.000 

SB 0.000 1. 540 3.040 0.000 117 000 0.000 1440 000 0 000 592 100 592 100 
ET 0 000 0.000 0 000 0.000 0 000 0 000 1 410 0 000 0 000 0 000 
X1 28449 000 0.000 0 000 0.000 18.000 18.000 18 000 0 000 0 000 0.000 
X2 0 000 0.000 1 000 610.800 613 100 0.000 0 000 0 000 0.000 0.000 
BT 8 000 0.000 615 000 0.000 100 000 614 400 0 000 200 000 613 900 0 000 
BT 300 000 613.400 610.800 343 000 613.400 610 700 417.000 613 200 610 600 500.000 
BT 613 100 0.000 600.000 613.400 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0.028 0.040 0.025 0 000 0.000 0 000 0 000 0 000 0.000 0 000 
ET 0.000 0.000 0 000 0 000 0 000 0 000 1.400 0.000 0 000 0 000 
X1 28549.000 19.000 266 000 400.000 100.000 100.000 100.000 0.000 1 340 0 000 
GR 614.100 0.000 612 800 100.000 611.900 200 000 610 100 266 000 596,800 298.000 
GR 592 .900 305.000 590 700 308.000 590. 700 310.000 590 900 320 000 591 000 330 000 
GR 591.000 340.000 591 000 350.000 591.100 354 000 593 000 359 000 597.300 365 000 
GR 611 100 400 000 611 600 449.000 610.700 500 000 607 600 600 000 0 000 0.000 
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NC 0.000 0 000 0 000 0.100 0.300 0 000 0.000 0.000 0 000 0 000 
ET 0 000 0.000 0.000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
X1 29749.000 20.000 494 000 700.000 1100 000 1150 000 1200 000 0 000 0 000 0 000 
X3 0.000 0.000 0 000 0 000 0 000 750 000 0 000 0 000 0 000 0 000 
GR 619 000 0.000 618 400 100 000 618 100 200 000 616 500 300 000 614 600 400 000 
GR 612.400 494. 000 599 200 580 000 593 .400 588.000 592 800 590 000 592 400 600 000 
GR 591 400 610.000 591.600 620 000 591 300 630 000 592. 100 640 000 592 800 645 000 
GR 596 300 650.000 600 200 663.000 609. 700 700 000 612.400 800 000 612 700 900.000 

ET 0.000 0 000 0 000 0 000 0.000 0 000 400 0.000 0 000 0.000 
Xi 30474.000 90 000 397 000 567 500 /UO 000 700.000 725 000 0.000 -0 i50 0 000 
GR 617,900 0.000 617 800 13 600 617 800 27 300 617 700 41 000 617 600 54,700 
GR 617,600 68. 400 617 500 82 100 617 500 95 800 617 400 109 500 617 400 123 200 
GR 617 300 136. 800 617 300 150 500 617 300 164 200 617 100 177 900 617.000 191 .600 
GR 616 800 205.300 616 700 219 000 616.500 232 700 616 400 246 000 616.200 260 100 
GR 616,000 273. 700 615.800 287 400 615,500 301 100 615 300 314 800 615 000 328.500 
GR 614.800 342 200 614 500 355.900 614 200 369 600 613 900 383 300 613 700 397 000 
GR 612. 100 402 600 610 600 408.300 609. 100 414 000 607.600 4\9.700 606 100 425 400 
GR 604.600 431 .000 603 100 436.700 601.600 442.400 600 100 448 100 598 600 453.000 
GR 597. 100 459 500 596 200 465 100 594 600 470 800 592 600 476 500 592 300 482 200 
GR 592. 100 487.900 591. 900 493 600 592 000 499 200 592. 100 504 900 592 300 510.600 
GR 593.000 516.300 594 500 522.000 597.600 527. 700 599 700 533 300 601 700 539.000 
GR 603. 700 544.700 605.600 550 400 607 600 556 100 609 500 561 800 6 1 1 500 567.500 
GR 611 600 573 500 611. 700 579.600 611. BOO 585.700 611.900 591 800 612 100 597.900 
GR 612 200 604.000 612 300 610.000 612.400 616 100 612 600 622 200 612 700 628 300 
GR 612.800 634.400 612 900 640.400 613 000 646 500 613.100 652 600 613 200 658,700 
GR 613.200 664.800 613 200 670.900 613 200 676.900 613 300 683 000 613,300 689 100 
GR 613.300 695.200 613 300 701. 300 613.300 707 400 613 300 713 400 613.300 719 500 
GR 613.300 725.600 613.400 731. 700 613.400 737.800 613 400 743. 900 613 400 750.000 

ET 0.000 0.000 0 000 0 000 0 000 0 000 400 0 000 0 000 0 000 
X1 31199. coo 14.000 300 000 435 000 700 000 700 000 725.000 0 000 0.000 0 000 
X3 0 000 0 000 0.000 0 000 0 000 480 000 0 000 0.000 0 000 0.000 
GR 616.900 0 000 616 600 100.000 616 500 200 000 615 000 300 000 593 300 350 000 
GR 592.500 355.000 592 500 360 000 592 200 370 000 592 500 380 000 593,200 390 000 
GR 593 500 393.000 613 300 435 000 614.100 500 000 614.200 600.000 0,000 0.000 

NC 0 000 0.000 0 000 0 300 0 500 0 000 0 000 0.000 0 000 0.000 
X1 31299.000 31.000 300 000 361 000 100 000 100 000 100 000 0 000 0 000 0 000 
X3 0 000 0 000 0.000 50 000 0 000 500 000 0.000 0.000 0 000 0 000 
GR 616.800 0.000 616 600 50 000 616 600 63 000 616 500 163 000 615 000 263 000 
GR 613 700 266 000 598 900 300.000 609.600 300.000 597 500 300 000 594 000 310 000 
GR 592.600 313.000 592 600 315.000 592 600 320 000 592 400 325 000 59:2 400 330 000 
GR 592 400 335.000 592 600 340.000 '592 900 345.000 593 900 347 000 595 400 350 000 
GR 598.300 361.000 609 700 361 .000 595 900 361.000 613 300 398 000 613 300 400.000 
GR 613.800 440.000 614 100 463 .000 614.200 500 000 614 200 523 000 614 200 533.000 
GR 614.200 600.000 0.000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

• • • 
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NC 0.028 0 028 0 025 0.000 0.000 0 000 0 000 0 000 0 000 0.000 
ET 0.000 0.000 0 000 0 000 0 000 0 000 1 400 0 000 0.000 0 000 
X1 23319.000 24 .000 567 000 700 000 800.000 875 000 900 000 0 000 0.000 0.000 
GR 610. 200 0.000 610 400 100 000 607.200 200 000 606 500 300 000 609.800 400 000 
GR 612 300 488.000 611.800 500.000 607 500 541.000 606 600 567. 000 602 200 587.000 
GR 589 900 601 000 588 900 610 000 588 500 620 000 588,900 630 000 588 800 640 000 
GR 589. 100 650 000 589.200 660.000 588 900 670 000 591.800 678 000 602.200 700.000 
GR 602 400 726.000 606 600 750.000 608.900 800.000 610 500 900 000 0.000 0.000 

QT 5.000 6510.000 8680.000 8680.000 8680.000 0.000 8680 000 0 000 0 000 0.000 
NC 0 030 0.028 0 025 0.000 0.000 0 000 0 000 0 000 0 000 0 000 
ET 0.000 0.000 0 000 8. 100 0 000 0 000 1.400 0 000 750 000 0.000 
X1 23569.000 22.000 526 000 700 000 150 000 300 000 250.000 0 000 0 000 0.000 
GR 609.600 0 000 609 900 100 000 608 300 200.000 607. 100 300.000 608.800 400.000 
GR 610 000 500.000 610 000 526.000 589 800 580 000 588 400 590 000 588 .400 600 000 
GR 588.600 610 000 588. 700 620 000 589. 100 630 000 589 400 640 000 589.600 645 000 
GR 590.300 647 000 600 BOO 669.000 602 300 681 .000 610 400 700.000 613 BOO 750 000 
GR 609 700 BOO 000 613 600 875.000 0 000 0.000 0 000 0 000 0 000 0 000 

NC 0 028 0 025 0 025 0. 100 0.300 0 000 0 000 0 000 0 000 0.000 
ET 0 000 0.000 0 000 8. 100 0.000 0 000 1 400 0 000 500 000 0.000 
X1 24369.000 18 000 344 .000 472 000 850 000 900 000 BOO 000 0 000 0 000 0 000 
X3 0 000 0.000 0 000 0.000 0 000 500.000 0 000 0 000 0 000 0.000 
GR 613.900 0.000 610 600 72 000 610 000 172 000 609 100 272 000 605 500 344 000 
GR 594.900 3GG.OOO 590 400 371 000 i:, nr,. Ar,.r, 381 000 588 nnn "ln ~ r,r,.r,. 588 800 401 nnn 

.J0::3, '+VV ~vv ..:JU I ,VVV vvv 

GR 589 000 411.000 589 600 421 000 589,800 431 000 590 400 435.000 593 600 438 000 
GR 609. 500 472 000 613 700 572 000 614 900 646 000 0 000 0.000 0 000 0.000 

ET 0.000 0 000 0,000 0.000 0 000 0 000 400 O 000 0.000 0.000 
X1 25819 000 17 000 soo 000 627.000 1350 000 1500.000 1450 000 0 000 0 000 0 000 
XJ 0 000 0.000 0 000 260.000 0.000 775 000 0 000 0 ooo 0.000 0.000 
GR 630. 300 0.000 610 700 0.000 610 400 100 000 610 100 200 000 610 000 JOO 000 
GR 610.700 400.000 609. 200 500 000 598 200 539.000 590 000 550 000 589 500 560 000 
GR 589.000 570.000 588 800 580 000 589 600 590 000 609 JOO 627 000 611 000 700 000 
GR 609 200 800.000 612 100 850 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0.000 0 000 0 000 0 300 0 500 0 000 0 000 0 000 0 000 0.000 
X1 25919 000 38 000 500.000 604.000 100 000 100 000 100 000 0.000 O 000 0 000 
XJ 0 000 0 000 0 000 287 000 0.000 750 000 0 000 0 ooo 0 000 0 000 
GR 610 700 0.000 610 400 87.000 610. 100 187 000 610 000 287 000 610 700 387,000 
GR 610 400 404.000 609 200 487 000 604 900 500 000 607 BOO 500 000 605 500 500.000 
GR 604 600 507.000 593 JOO 527 000 590 700 535 000 590 BOO 537 400 607 900 537.400 
GR 607 .900 538.800 607 900 540. 200 590 400 540. 200 589 500 545.000 589 BOO 550 000 
GR 589.900 555.000 590 000 560.000 590.200 563 800 607.900 563 BOO 607.900 565.200 
GR 607.900 566.600 590 100 566 600 590. 300 570.000 591. 200 575 000 605. 100 604 000 
GR 607.800 604.000 604.000 604 000 609 300 614 000 610 700 675 000 611 000 687 000 
GR 610.400 723.000 609.200 787 000 609.600 BOO 000 0.000 0 000 0 000 0.000 
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SB 0.000 1 680 3 040 0 000 104 000 0 000 1220 000 0 000 589 500 589 500 
X1 26025 000 0.000 0 000 0 000 106.000 106 000 106 .ooo 0 000 0 000 0 000 
X2 0 000 0 000 1,000 607.900 610.000 0 000 0 000 0.000 0 000 0.000 
X3 0.000 0.000 0 000 287 000 0 000 750 000 0 000 0 000 0 000 0 000 
BT 14.000 287.000 610 000 0 000 387 000 610 7QQ Q 000 404 000 610 400 0 000 
BT 500.000 611 .500 0.000 500 000 614 700 607 800 538 800 614 800 607 .900 565 200 
BT 614 800 607 900 604.000 614 700 607 BOO 604 000 611 700 0 000 675 000 610 700 
BT 0 000 687 000 611.000 0 000 723 000 610 400 0 000 750 000 610 300 0 000 
BT 800 000 610,300 0.000 0 000 0.000 0 000 0 000 0 000 0 000 0.000 

X1 26125 000 17 000 500 000 627 000 100 000 100 000 100 000 0 000 0 690 0 000 
X3 0.000 0.000 0.000 260.000 0.000 750.000 0 000 0 000 0.000 0.000 
GR 630.300 0.000 610 700 0.000 610. 400 100.000 610. 100 200.000 610.000 300 000 
GR 610 700 400 000 609.200 500 000 598 200 539 000 590 000 550.000 589 500 560 000 
GR 589 000 570 000 588.800 580 000 589 600 590 000 609 300 627.000 611 000 700 000 
GR 609 200 800 000 612. 100 850.000 0.000 0 000 0.000 0.000 0 000 0 000 

NC 0.030 0 040 0.028 0.100 0 300 0.000 0 000 0.000 Q 000 0.000 
ET 0.000 0.000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0.000 
X1 26900.000 17.000 178.000 292.000 800 000 725 000 775 000 0 000 0 000 0 000 
GR 615.400 0.000 614 000 92.000 613 000 138 000 610 000 178 000 590 900 217 000 
GR 590.500 222.000 589 900 232 000 589.600 242.000 589 400 252 000 589 900 257.000 
GR 590 500 262 000 590 800 263 000 608 BOO 292 000 609 700 392 000 610 700 492.000 
GR 610.900 552.000 630.300 552.000 0 000 0.000 0 000 0 000 0 000 0.000 

NC 0.030 0 040 0.025 0.000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0.000 0.000 0 000 0.000 0.000 1.400 0 000 0 000 0 000 
X1 27150.000 22.000 149 000 243 .000 200 000 300 000 250 000 0.000 0 000 0 000 
X3 0.000 0.000 0.000 0.000 0 000 375 000 0 000 0 000 0 000 0 000 
GR 615.200 0.000 614 500 43 000 610 500 121 000 605 900 129 000 604.700 149 000 
GR 596.900 163.000 590 900 174 .000 590 600 178 000 590 500 183 000 590 500 193 000 
GR 590 .. 600 203.000 590.500 213 000 590 BOO 216 000 604 600 243 000 608 900 294,000 
GR 610 700 304 000 605 100 325 000 604 500 333 000 605 300 337 000 611 500 352 000 
GR 611 200 410.000 630.300 410 000 0 000 0 000 0 000 0.000 0 000 0 000 

NC 0 030 0.040 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0.000 0.000 0 000 0 000 0 000 0 000 400 0 000 0 000 0 000 
X1 27900.000 17.000 181 000 300.000 800 000 700 000 750.000 0 000 0 000 0 000 
GR 612.300 0.000 611 600 100.000 612.000 112.000 605 900 157 000 605. 700 181.000 
GR 597.600 203.000 594 300 204 000 590 700 212.000 589 900 220.000 590 300 230 000 
GR 590 500 240.000 591.000 250 000 591 200 255 000 595 800 262 000 609 800 300.000 
GR 614.700 400.000 615.500 464 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 000 0.000 0 000 0.300 0 500 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0.000 0 000 0.000 1 400 0 000 0 000 0.000 
X1 28000.000 30.000 179.000 291.000 100.000 100 000 100 000 0 950 0 000 0 000 
GR 612.300 0.000 611 800 79 000 611 900 100 000 612 000 112 000 605 000 157 000 
GR 605.600 179.000 608.700 179.000 605.000 179 000 593 100 210.000 591.300 216 000 
GR 590.600 219.000 590 100 224 000 590 200 229 000 590. 400 234 000 591.100 241 500 
GR 608.600 241.500 608.600 243.000 608.600 244 500 590. 100 244 500 590 400 249 000 
GR 590.800 254.000 591.500 259 000 605 300 282 .000 605 300 291 .000 608 600 291 000 
GR 606.500 291.000 609.800 300.000 613.400 373.000 61407.000 400 000 615 500 464.000 

• • • 
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GR 588.600 452 000 588.800 458 300 590 100 459 700 591.000 460 400 593 500 464 600 
GR 597. 100 468 100 599. 100 474.400 600 900 488.900 602 400 513 900 604.000 533.500 
GR GOG.COO 588.900 0.000 0 000 0 000 0 000 0 000 0.000 0 000 0.000 

ET 0.000 0.000 0.000 0.000 0.000 0 000 1.400 0 000 0 000 0.000 
X1 17268.000 61 000 400.000 591. 800 100 000 100 000 100 000 0 000 0 000 0 000 
GR 613 300 0.000 607.900 90 000 606 400 275.000 607. 100 300.000 607 .GOO 325 .coo 
GR 608 200 350.000 608 800 375 000 608.800 400 000 596 800 400 000 589 200 414.000 
GR 589.200 421.000 587 900 428.000 587 900 435.000 588 000 437.000 606 400 437 000 
GR 606 400 438.500 606 400 440 000 588 100 440.000 588 000 441.900 588 100 449.000 
GR 588.300 456 000 588 300 463 000 588.200 470 000 588 300 476 900 606 800 476.900 
GR 606 800 478 400 606.800 479.900 588 000 479.900 588 200 491.000 587 600 498.000 
GR 587 .ooo 505 000 586. 500 509 900 586 500 511.900 607 000 511 900 607 000 513.400 
GR 607 000 514 900 586 600 514.900 586 700 519 000 587.700 526.000 587 700 533 000 
GR 588 000 540.000 58B.OOO 544.000 5B6. 500 549 000 606 900 549 000 606.900 550.500 
GR 606 900 550.500 606 900 552 000 586 700 552 000 586.800 553.300 588 000 561 000 
GR 587. 400 568 000 588 100 575 000 591. 900 582.000 596.600 591 800 609 200 591.800 
GR 609 300 600.800 608.600 623 300 608. 200 648 300 607 600 673 000 607 200 698 300 
GR 606.400 723,300 0 000 0.000 0.000 0.000 0 000 0 000 0 000 0 000 

SB 0.000 1 600 3.040 0.000 191 800 0.000 3230 000 0.000 586 500 586 500 
ET 0.000 0.000 0.000 0 000 0 000 0 000 1 410 0 000 0 000 0 000 
X1 17368.000 0 000 0.000 0.000 100 000 100 000 100 000 0 000 0 000 0 000 
X2 0.000 0 000 1 000 607.000 607 100 0 000 0 000 0.000 0 000 0.000 
BT 21 000 0.000 613 300 0.000 90,000 607 900 0 000 275.000 606 400 0 000 
BT 300 000 607 .100 0 000 325.000 607 600 0 000 350 000 608 200 0 000 375.000 
BT 608 800 0.000 400 000 608.800 0 000 400 000 611 800 606 100 438 500 612.100 
BT 606.400 478 400 612 400 606 800 513 400 612.700 607 000 550 500 612 500 606.900 
BT 591.800 612.200 606 500 591 800 609 200 0 000 600, BOO 609 300 0 000 623.000 
BT 608.600 0 000 648 300 60B 200 0.000 673. 300 607 600 0 000 698 300 607 200 
BT 0 000 723 300 606 400 0.000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0.025 0.028 0 025 0.000 0.000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0.000 0 000 0 000 1 400 0 000 0 000 0 000 
X1 18244.000 90·000 249 000 387. 200 150 000 1400 000 876 000 0.000 -o 900 0.000 
GR 612.300 0 000 612 000 B.500 611.600 17 100 610 900 25.700 609 900 34.300 
GR 607. 500 42. 900 605 500 51 500 605 100 60 100 604 700 68 600 604.600 77. 200 
GR 604 400 85.800 604 000 94 400 603.800 103.000 604 100 111 600 604 200 120.200 
GR 604 300 128.700 604 400 137 300 604 500 145 900 604 000 154 500 606 300 163 100 
GR 606 300 17 1 700 606 300 180 300 606.100 188 800 605 900 197 400 605 700 206.000 
GR 605 .400 214 600 604 900 223 200 604. 400 231 800 604 000 240 400 603. 700 249 000 
GR 601.500 253 600 599.300 25B 200 596 900 262 800 595.600 267 400 594 700 272 000 
GR 593.800 276.600 593 000 281.200 592 200 285 800 591 800 290,400 591 500 295 000 
GR 591 000 299 600 589 400 304.200 588 400 308 BOO 588 500 313.400 588 500 318 000 
GR 588 500 322.700 588 500 327. 300 588 400 331 900 588.400 336.500 588 200 341. 100 
GR 588 200 345 700 588 300 350.300 588 400 354 900 588.500 359.500 588 500 364. 100 
GR 590 200 368 700 592.400 373.300 595 900 377 900 597.800 382 500 599 300 387 200 
GR 600 300 399 100 601 200 411.000 602 200 422 .900 602.700 434 BOO 603.000 446 700 
GR 603.300 458.600 603.700 470 500 604 000 482.400 604 300 494 300 604. 700 506.200 
GR 605 100 518.100 605 .600 530.000 606. 100 542.000 606 500 553 900 607 000 565.800 
GR 607 400 577 700 607 700 589,600 608. 100 601.500 608 .400 613.400 608 800 625 300 
GR 608.800 637 200 608 900 649. 100 608 900 661.000 609.000 672.900 609 000 684 900 
GR 609. 100 696.800 609 100 708.700 609. 200 720 600 609 200 732 500 609 300 744 400 
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NC 0 030 0 045 0.025 0. 100 0.300 0 000 0 000 0 000 0.000 0.000 
ET 0.000 0.000 0.000 0 000 0 000 0.000 1 400 0 000 0 000 0.000 
X1 19119.000 24 000 123 000 300 000 850 000 800 000 875 000 0 000 0 000 0.000 
GR 614.200 0 000 610.300 100 000 609 200 123 000 596 200 168 000 592 .400 192.000 
GR 588.600 195 000 588.100 200 000 588 400 210 000 588.400 220 000 588 400 230 000 
GR 588 300 240 000 588.500 250 000 588 400 260 000 588.300 270 000 589 300 279 000 
GR 596.300 290.000 599 600 300.000 604 300 364 000 604.900 400 000 607,100 500 000 
GR 610.300 600 .000 613 000 700.000 612 800 800 000 612 700 900.000 0 000 0 000 

NC 0 030 0.040 0 025 0.000 0 000 0 000 0 000 0 000 0 000 0.000 
ET 0 000 0.000 0 000 0.000 0 000 0 000 1.400 0.000 0 000 0.000 
X1 20219.000 32 000 0 000 328 000 1100.000 1000 000 1100 000 0.000 0 000 0 000 
GR 620.700 0.000 605.600 41 000 600 700 128 000 593 300 166 000 592,400 184.000 
GR 589 900 188.000 588.300 194.000 588 500 198 000 588. 100 208 000 588 200 218 000 
GR 587. 800 228.000 588.000 238 000 587 700 248 000 588 BOO 258 000 589 600 268.000 
GR 590. 100 271.000 590. 800 288 000 606.900 328 000 609 500 428.000 608 600 462.000 
GR 598 700 488.000 607.200 528.000 603 500 589 000 600 600 593 000 605 800 628.000 
GR 609 .200 728.000 607. 200 828 000 609 400 928 000 610.400 1028 000 611 700 1078.000 
GR 612.600 1128 000 6130.000 1228.000 0 000 0 000 0 000 0 000 0 000 0.000 

NC 0.028 0.040 0.025 0.000 0 000 0 000 0.000 0 000 0 000 0 000 
ET 0 000 0.000 0 000 0.000 0 000 0 000 1 400 0 000 0 000 0 000 
X1 21119.000 25.000 526 000 700.000 800 000 900.000 900 000 0 000 0.000 0 000 
GR 610 400 0.000 608.400 100 000 607. 100 200 000 603 300 300 000 600 BOO 360 000 
GR 605.200 398.000 609.600 412.000 609 500 500 000 607 300 526.000 589 500 582 000 
GR 589. 100 590.000 589 200 600 000 588 BOO 610 000 588 900 620.000 588 700 630 000 
GR 588. 700 640.000 589.400 650.000 589.200 660 000 589.500 663 000 599 000 679 000 
GR 600.300 680.000 609.300 700.000 611.800 800.000 613 300 900.000 615,800 975.000 

NC 0.028 0 035 0.025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0.000 
X1 22069 000 22.000 99 000 300.000 800 000 900 000 950.000 0 000 0 000 0.000 
GR 630 300 0.000 607 400 0.000 609 500 99.000 604.600 120 000 602 BOO 144 .000 
GR 599.600 149.000 599 400 156.000 592 300 175 000 590.000 176 000 589 200 180 000 
GR 588.800 190.000 588 200 200.000 588 400 210 000 588 600 220 000 589 500 230 000 
GR 590.200 239.000 591 400 245 000 594 000 249 000 596 000 268 000 608 300 300 000 
GR 611.600 400.000 612.900 470 000 0 000 0 000 0 000 0 000 0 000 0 000 

QT 5.000 8580 000 12280.000 13000 000 15610.000 0 000 13000 000 0.000 0 000 0 000 
NC 0.028 0.028 0.025 0.000 0.000 0 000 0 000 0 000 0 000 0 000 
ET 0.000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
X1 22419.000 21 000 374 000 500.000 400.000 250 000 350 000 0.000 0 000 0 000 
GR 599 900 0.000 599 300 100 000 599 200 180 000 601 300 200 000 604 500 300 000 
GR 601.800 374.000 589 700 391.000 588 200 400 000 588,200 410 000 588 500 420.000 
GR 588 700 430.000 589,200 440.000 589 700 450.000 590.000 460 000 589 BOO 464 000 
GR 591 700 467 .000 603 800 500.000 604 300 521 000 608.900 541 000 611.500 600.000 
GR 613 900 700.000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0.000 

'' • • ' 
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GR 598. 100 800.000 603 300 802.000 598 800 802.000 598 800 808 000 597. 900 810.000 
GR 593 400 820 000 589.500 828.000 589,300 830 000 587 200 840 000 586 800 850.000 
GR 586. 200 860 000 585. 900 870.000 585. 600 878 900 603.400 878 900 603 400 880. 700 
GR 603.400 882 500 585.600 882 500 585 400 890 000 586 200 900 000 586 200 910.000 
GR 586. 300 920 000 587. 100 930 000 591. 700 940.000 597,700 950 000 599 700 959 500 
GR 603.400 959,500 599 .600 961 500 602 500 970 000 603 700 1000.000 604 900 1038 000 
GR 606.900 1100.000 607 700 1150 000 0 000 0 000 0 000 0 000 0 000 0 000 

ET 0.000 0 000 0 000 8 100 0.000 0.000 1.400 200 000 0 000 0 000 
X1 9676 000 0 000 0.000 0.000 22,000 22.000 22.000 0 000 0.000 0.000 
X2 0.000 0 000 0 000 0 000 0.000 0.000 1 000 0 000 0.000 0.000 

NC 0.035 0.040 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
X1 9677.000 28 000 860 000 1030 000 1 000 1 000 1.000 0 000 0 000 0 000 
X3 0.000 0 000 0 000 280 000 0 000 1210.000 0.000 0.000 0 000 0.000 
GR 604 500 0.000 603.900 60 000 603 700 160.000 603 300 260.000 601 300 360.000 
GR 599 200 460 000 598 000 560 000 598 800 660 000 598 900 760 000 597 .800 860.000 
GR 594.000 871 000 590. 300 878.000 588.900 889,000 586 900 893 .000 586 400 900.000 
GR 585.800 910 000 585.400 920.000 585 500 930 000 585 400 940 000 585 400 950 000 
GR 585. 800 960.000 586 000 970.000 585 800 980 000 587 600 990 000 602 200 1030 000 
GR 603.400 1060 000 606 600 1160 000 608.200 1260.000 0 000 0.000 0 000 0.000 

ET 0.000 0.000 0 000 8 100 0.000 0 000 1.400 250 000 0 000 0 000 
X1 9777.000 0.000 0 000 0.000 100 000 100 000 100 000 0.000 0 050 0.000 

NC 0 000 0 000 0.000 0.100 0.300 0 000 0 000 0 000 0.000 0.000 
ET 0.000 0.000 0.000 0.000 0 000 0 000 1 400 0 000 0 000 0.000 
X 1 11596.000 34 000 812 000 1000.000 1975.000 1660.000 1819 000 0 000 0 300 0 000 
GR 612.500 0 000 612. 100 100.000 611 600 200 000 611.000 300 000 609.900 400 000 
GR 609.600 500.000 609.800 600 000 608.300 700.000 607 700 800 000 607 300 812 000 
GR 593.300 844.000 587 200 852 000 586 900 860.000 587. 100 870.000 587 100 880.000 
GR 587 000 890.000 587 000 900.000 586 900 910 000 586 800 920 000 586 800 930.000 
GR 586 100 940.000 586 400 950.000 586 700 957 000 589 400 960 000 597.000 975.000 
GR 600.400 1000.000 603.600 1050.000 602 600 1100 000 602 300 1200 000 603. 100 1300 000 
GR 603 .500 1400.000 604 500 1428 000 606 900 1441 000 607 900 1500 000 0.000 0.000 

NC 0.045 0.045 0 025 0 000 0 000 0 000 0 000 0 000 0.000 0 000 
ET 0.000 0.000 0 000 8. 100 0.000 0.000 1 .400 0 000 538 000 0.000 
X 1 13196 000 27 .000 0 000 238.000 1320.000 1760.000 1600.000 0.000 0 300 0 000 
GR 610.600 0.000 604 300 22 000 602 500 67.000 596.300 78 000 595 400 108.000 
GR 590 500 123 000 589.700 132.000 587,500 138 000 587.000 148 000 586 500 158 .000 
GR 586.200 168 000 585 900 178 .000 585 900 188 000 585 400 198 000 585 200 208.000 
GR 587 000 219.000 593. 100 229 000 595 600 238 000 598 000 263 000 604.400 329.000 
GR 604 500 338 000 604 100 438 000 605 200 538 000 605 500 638 000 605.900 738.000 
GR 606. 700 838 000 607 500 938 000 0 000 0 000 0.000 0 000 0 000 0.000 

NC 0 040 0 040 0.025 0 000 0.000 0.000 0.000 0 000 0 000 0 000 
ET 0.000 0 000 0.000 0.000 0 000 0 000 1 400 0.000 0 000 0 000 
X1 14796 000 33 000 0.000 300 000 1600 000 1600 000 1600 000 0 000 0.300 0 000 
GR 621.400 0 000 619,400 20.000 618 800 26 000 611 900 76.000 610.100 96.000 
GR 600 100 114 000 598 600 125 000 591 300 142 000 587 700 146 000 587 400 150.000 
GR 587.000 160.000 587.000 170.000 587. 100 180 000 587 000 190 000 587 300 200.000 
GR 587 300 210.000 587 400 220 000 587.600 230 000 587 900 236 000 589 800 240 000 
GR 590.800 245.000 595 000 258. 000 598 200 263 000 603 900 272 000 612 800 300.000 
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GR 616.300 380.000 615.200 400.000 614 400 500 000 613 300 600.000 613 300 700 000 
GR 610.800 800.000 611 200 900.000 608 700 960 000 0 000 0 000 0 000 0.000 

NC 0.035 0 040 0 025 0 000 0.000 0.000 0 000 0 000 0 000 0.000 
ET 0.000 0 000 0 000 0.000 0.000 0 000 1 400 0 000 0 000 0 000 
OT 5.000 9210 000 13320.000 14260.000 17650.000 0.000 14265 000 0 000 0 000 0.000 
X1 16096 000 22 000 100.000 314.000 1200.000 1600.000 1300 000 0 000 0 300 0 000 
GR 615 BOO 0.000 613.100 100 000 599.300 133 000 598.000 160.000 594 000 188 000 
GR 588 200 195 .000 587 500 200 000 586 BOO 210 000 586 500 220 000 586 700 230.000 
GR 587,200 240.000 587 200 250.000 587 400 260.000 588 400 270.000 594 400 285 000 
GR 596 .100 295 .000 604.300 314 000 606. 200 400 000 605 BOO 500.000 606 900 600 000 
GR 605 900 660.000 630.000 660 000 0 000 0 000 0 000 0.000 0.000 0 000 

NC 0.000 0.000 0 000 0 300 0 500 0 000 0 000 0 000 0 000 0 000 
ET 0.000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0.000 
X1 16396 000 35.000 177 .000 323 BOO 300 000 300 000 300.000 0 000 0 000 0.000 
GR 616.100 0 000 613 400 100 000 601 900 124.000 606 700 177 000 605 100 111 000 
GR 589 .200 178 500 588 500 182.000 581 BOO 181 000 581.500 192 000 581 100 191 000 
GR 588 000 202 000 587 800 201.000 581 600 217.000 587.600 227 000 588 000 231.000 
GR 588.800 241.000 588.000 256 250 605 300 256.250 605 300 259 150 587 600 259.150 
GR 588 400 262 000 589 600 261. 000 592 400 271 000 593 200 281 000 592 100 291 000 
GR 593,800 291.000 600.900 317.000 602 500 321 000 605. 100 323 BOO 604 900 327.000 
GR 606.000 371.000 606.300 392. 000 606 500 400.000 606 100 500 000 607 200 600.000 

SB 0 000 1 .620 3.070 0 000 290.000 0 000 2030 000 0.000 587 500 581.500 
ET 0 000 0.000 0.000 0.000 0.000 0.000 1. 410 0.000 0 000 0 000 
X1 16418 000 0.000 0 000 0 000 22.000 22 000 22 000 O.OQO 0.000 0 000 
X2 0 000 0.000 1 000 605 300 606 100 0 000 0.000 0.000 0 000 0 000 

ET 0 000 0.000 0 000 0.000 0 000 0 000 1 410 0 000 0 000 0 000 
BT 16 000 0 000 616 100 0 000 100 000 613 400 0.000 124 000 601.900 0.000 
BT 171 000 606 100 0 000 177.000 601 500 605 100 256 200 607 600 605 300 259. 100 
BT 607 500 605. 200 323 800 601.600 605 100 323 800 606 800 0 000 327 000 GOG.BOO 
BT 0 000 311 000 606.400 0.000 392 000 606.300 0 000 400 000 606.500 0.000 
BT 500.000 606 100 0 000 600 000 601 200 0 000 750 000 601 200 0 000 0 000 
NC 0 028 0.030 0.025 0.000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0.000 0.000 0.000 0.000 0 000 0 000 1 400 0 000 0 000 0.000 
X1 16768 000 23 000 204.000 332 000 400 000 300 000 350 000 0 000 0 300 0.000 

ET 0.000 0 000 0.000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
GR 609 600 0.000 601 400 55.000 601. 300 155 000 597 400 204 000 588 800 227 000 
GR 587 700 235 .ooo 587.900 245 000 588 000 255 000 588 100 265.000 588 200 275 000 
GR 588 300 285 .ooo 588 400 295 000 588 500 305 000 588 600 315.000 588 300 325 000 
GR 589. BOO 328 .000 590 800 332 000 599 600 355 000 602 000 455.000 604 900 552 000 
GR 607 700 560 000 607 400 573 000 630 000 573 000 0.000 0.000 0.000 0 000 
NC 0.025 0.028 0.025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0.000 0.000 0 000 0 000 0 000 0 000 1.400 0.000 0 000 0 000 
X1 17168.000 41 .000 315 000 474 400 600 000 100 000 400 000 0 000 0 000 0 000 
GR 610 400 0.000 609 600 25 000 601 000 50.000 598 100 15 000 596 600 100 000 
GR 596 500 125.000 595 300 150 000 596.600 175.000 591 000 200 000 591 900 225. 000 
GR 596.300 236 500 601 800 246.000 601 800 250 000 602.000 215 000 601 400 300.000 
GR 600.900 325.000 599.2.00 350.000 59B 200 315 000 592 100 382 000 590.100 3B3.400 
GR 589 .400 385.500 588 900 389.000 588 800 396 000 588 600 403 000 589.200 410 000 
GR 588.100 417 .ooo 588 800 424 .000 588 100 431 000 588.500 438 000 588 000 445.000 

,. • I 
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,, X1 3180 000 0 000 0.000 0 000 925 000 995.000 957.000 0 000 0 440 0.000 

QT 5,000 9360.000 13680.000 14820.000 19310.000 0.000 14820 000 0 000 0.000 0.000 
ET 0.000 0.000 0.000 8. 100 0 000 0.000 1 400 0.000 800 000 0 000 
X1 5720.000 22 000 400.000 556.000 2600 000 2500 000 2540 000 0 000 0 000 0 000 
GR 604.700 0.000 604 .500 100.000 604.500 200 000 602 000 300 000 599 300 400 000 
GR 586.500 422.000 585.000 430.000 584.900 440 000 584 900 460 000 585.000 480.000 
GR 584.200 500 000 585.500 520~000 586.400 530,000 600.900 556 000 601. 700 570 000 
GR 604.300 575.000 604. 100 600.000 604.300 700 000 606.700 700 000 608. 100 800.000 
GR 606.800 900.000 606 300 920.000 0.000 0.000 0 000 0.000 0 000 0 000 

NC 0 035 0.030 0 025 0.000 0 000 0.000 0 000 0.000 0 000 0.000 
ET 0.000 0 000 0 000 8 100 0.000 0.000 1 400 420.000 0 000 0.000 
X1 7470.000 28 000 900 000 1059.000 1830 000 1750.000 1710 000 0.000 0.000 0 000 
GR Cl"\A ""'"'" n nnn en• Ann .frv"\ nnn crv, cnn 200 000 603.600 -:inn nnn cn-::i CAA At'\I"\ rv'V'\ 

'-'V .. ,<J"-"J V,VVV vv ... -.vv IVV,VVV 'VV<J UVV uvv vvv '-'V._:, '-'VV -.vv,vvv 

GR 601. 600 500.000 598 600 600.000 596 300 700 000 594 600 800 000 595 700 900 000 
GR 586.800 919 000 585. 100 925 000 584 700 935 000 584.600 945.000 584.600 955.000 
GR 584.100 965 000 584 500 975.000 584.600 985 000 584. 100 995 000 584,500 1005 .000 
GR 584.500 1015.000 585 800 1025 000 602 000 1059.000 604.300 1100 000 606 400 1200.000 
GR 607.700 1300.000 608.500 1400.000 609.000 1500 000 0.000 0.000 0 000 0.000 

ET 0 000 0.000 0 000 8 100 0 000 0,000 1 400 150.000 0 000 0,000 
X1 8270 000 28.000 900 000 1059 .000 800 000 840.000 760.000 0 870 0 300 0 000 
GR 604 300 0.000 604 400 100.000 603.600 200.000 603 600 300 000 603.600 400 000 
GR 601 .600 500.000 598 600 600 000 596 300 700.000 594 600 800.000 595,700 900.000 
GR 586 800 919.000 585 100 925.000 584 700 935 000 584,600 945 000 584 600 955 000 
GR 584 100 965.000 584. 500 975.000 584 600 985.000 584 100 995 000 584. 500 1005 000 
GR 584,500 1015 .000 585.800 1025.000 602.000 1059 000 604 300 1100.000 606 400 1200.000 
GR 607. 700 1300.000 608 500 1400.000 609.000 1500 000 0 000 0 000 0 000 0 000 

NC 0.000 0 000 0 000 0 300 0.500 0 000 0 000 0.000 0 000 0 000 
ET 0.000 0.000 0 000 8 100 0 000 0 000 1 400 150.000 0 000 0 000 
X1 8340.000 59.000 825 000 1010 000 70 000 70.000 70 000 0.870 0 000 0.000 
GR 604 .600 0 000 604 700 25 000 604 700 48.000 604 100 125 000 603 900 148.000 
GR 603 900 225 000 603 900 248 000 603 900 325.000 603 900 348 000 602.400 425 000 
GR 60i .900 448.000 600 200 473 000 599 600 525.000 598 900 548 000 597. iOO 6:25 000 
GR 596.600 648 000 595 300 725 000 594 900 748.000 595 800 825 000 607.300 825.000 
GR t 598.100 825.000 598 100 830. 700 587.700 856 000 585 400 857 500 584 400 864.300 
GR 600.400 864 300 600 200 871. 300 586. 200 871 300 585 900 875.000 584 900 885.000 
GR 585 000 895 000 585. 200 905.000 584.900 915 000 600 200 915 000 600 200 919 BOO 
GR 585 100 919 800 585 700 925.000 585.500 935 000 585 700 945.000 585 900 955 000 
GR 586.300 964.800 600 200 964.800 600 400 971. 400 588 100 971.400 588 100 978,600 
GR 597.800 1003.200 597 900 1010 000 602 500 1010 000 603 300 1025 000 604 000 1036 000 
GR 604.600 '1048 .000 606 200 1125 000 606 700 1148.000 607 700 1225 000 608 000 1248 000 
GR 608.600 1325.000 608 800 1348 000 609 200 1425.000 609 300 1440 000 0.000 0 000 

SB 0 000 1. 790 2 BOO 0 000 161 000 0.000 1680 000 0 000 584 400 584 400 
15 MILE RD us 

X1 8394 000 59.000 825 000 1010.000 54.000 54 000 54 000 0 870 0 000 0.000 
X2 0.000 0 000 1 000 600 400 600 900 0.000 0 000 0.000 0 870 0.000 
X3 0 000 0.000 0 000 140 000 0 000 980 000 0.000 0.000 0 000 0.000 
BT 27.000 0 000 604 600 0 000 48.000 604 700 0 000 148 .000 603 900 0 000 
BT 248.000 603 900 0 000 348 000 603.900 0 000 448 000 601. 900 0.000 473 000 
BT 601. 200 0 000 525.000 600.900 0.000 625 000 601 100 0 000 725.000 602 300 
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BT 0.000 825 000 603.700 0.000 825 000 607.300 GOO. 400 864.300 607 300 600.400 
BT 871.300 607 300 600.200 915.000 607 300 600 200 919.800 607.300 600 200 964.800 
BT 607 300 600. 200 971. 400 607.300 600 400 1010 000 607 300 600 500 1010 000 603 700 
BT 0.000 1025.000 603 900 0 000 1036 000 604.000 0 000 1048.000 604 600 0.000 
BT 1148.000 606 700 0.000 1248.000 608 000 0 000 1348 000 608 800 0 000 1440.000 
BT 609 300 0.000 0 000 0 coo 0 000 0 000 0 000 0 000 0 000 0 000 
GR 604 600 0.000 604 700 25.000 604. 700 48 000 604 100 125 000 603.900 148 000 
GR 603 900 225 .000 603 900 248 000 603.900 325 000 603 900 348 000 602 400 425 000 
GR 601.900 448.000 600 200 473 000 599 600 525.000 598 900 548.000 597 100 625 000 
GR 596 600 648 000 595 300 725 000 594 900 748 000 595 800 825.000 600 400 825 000 
GR 598. 100 825 000 598.100 830 700 587 700 856.000 585 400 857.500 584 400 864 300 
GR 600.400 864 300 GOQ.200 871,300 586 200 871.300 585.900 875.000 584 900 885 000 
GR 585.000 895 000 585 200 905.000 584 900 915 000 600 200 915 000 600 200 919 BOO 
GR 585. 100 919.800 585.700 925.000 585,500 935 000 585 700 945 000 585.900 955.000 
GR 586 300 964,800 600 200 964,800 600 400 971 400 588 100 971 400 588 100 978 600 
GR 597 800 1003 200 597 900 1010.000 602 500 1010 000 603 300 1025 000 604 000 1036 000 
GR 604 600 1048 000 606 200 1125 000 606 700 1148 000 607 700 1225 000 608 000 1248.000 
GR 608 .600 1325.000 608 BOO 1348 000 609 200 1425.000 609 300 1440 000 0 000 0 000 

NC 0 035 0.030 0 025 0.000 0 000 0 000 0 000 0 000 () 000 0 000 
QT 5 000 10440.000 15320 000 16560.000 21140 000 0 000 16560.000 0 000 0 000 0.000 
ET 0 000 0.000 0.000 0 000 0 000 8 100 1 400 160 000 0 000 0.000 
X1 8494.000 28.000 900 000 1059.000 100.000 100.000 100 000 0 870 0 400 0.000 
GR 604.300 0 000 604.400 100 000 603 600 200.000 603 600 300 000 603 600 400.000 
GR 601.600 500 000 598,600 GOO.ODO 596 300 700.000 594 600 BOO.ODO 595 700 900.000 
GR 586 800 919 000 585. 100 925 000 584.700 935 000 584 600 945.000 584 600 955.000 
GR 584. iOO 965,000 584.500 975.000 584 .600 985.000 584 100 995 000 584 500 1005.000 
GR 584.500 1015 000 585.800 1025.000 602 000 1059 000 604 300 1100 000 606 400 1200 000 
GR 607 700 1300.000 608 500 1400 000 609 000 1500 000 0 000 0 000 0 000 0 000 

ET 0 000 0.000 0 000 8. 100 0 000 0 000 1.400 260 000 0 000 0 000 
X1 9594 000 28.000 860.000 1030 000 630 000 1520.000 1100 000 0 000 0 300 0 000 
GR 604 500 0.000 603 900 60 000 603 700 160 000 603 300 260.000 601. 300 360 000 
GR 599 200 460.000 598 000 560 000 598 BOO 660 000 598 900 760 000 597 800 860 000 
GR 594.000 871.000 590 300 878 000 588 900 889,000 586 900 893 000 586.400 900 000 
GR 585 800 910.000 585 400 920 000 585.500 930 000 585 400 940 000 585 400 950 000 
GR 585 .800 960.000 586 000 970.000 585 500 980 000 587.600 990 000 602 200 1030 000 
GR 603 400 1060.000 606 600 1160.000 608 200 1260 000 0 000 0 000 0 000 0 000 

X1 9653.000 0 000 0.000 0.000 59 000 59.000 59 000 0 000 -0 300 0 000 
X3 0 000 0.000 0 000 260.000 0 000 1210 000 0 000 0 000 0 000 0 000 

NC 0 025 0.025 0 020 0.000 0.000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0.000 0 000 8.100 0 000 0 000 1. 410 200 000 0 000 0 000 
X1 9654 000 42.000 802 000 959.500 1 000 1 000 1 000 0 000 0 000 0 000 
BT 21.000 0.000 604 200 0 000 33 000 604 100 0 000 100.000 604 000 0 000 
BT 200 000 603.600 0.000 219 000 603 200 0 000 300 000 602.900 0 000 400.000 
BT 601 800 0.000 500 000 601 400 0 000 600 000 601 500 0 000 700 000 603 000 
BT 0 000 B00.000 604 900 0 000 800 000 605 600 0 000 802 000 605 600 603. 300 
BT 880. 700 605.700 603 400 959 500 605 700 603 400 961 500 605.700 0 000 961.500 
BT 605 200 0.000 1000 000 604 900 0 000 1038 000 604 900 0 000 1100 000 606.900 
BT 0 000 1150.000 607. 700 0.000 0 000 0 000 0.000 0 000 0 000 0 000 
GR 604 200 0 000 604. 100 33.000 604 000 100.000 603 600 200.000 603 200 219 000 
GR 601.600 300.000 599.500 400.000 598.300 500 000 599 100 600 000 599 200 700 000 

;, • • 
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GR 588.800 941.000 596. 100 960 000 597.600 968.000 601 000 969 000 593 300 970 000 
GR 594.300 1000.000 595 000 1045.000 600 100 1069.000 604 000 1089 000 605 300 1100.000 
GR 605,400 1200.000 605 100 1300 000 605 600 1400 000 603 300 1500.000 603 100 1600 000 
GR 605. 100 1700 000 0 000 0 000 0.000 0 000 0 000 0.000 0.000 0 000 

SB 0 000 1.555 3.020 0.000 174.400 0 000 2318.400 0.000 581 700 581,700 
X1 1143,000 67 000 78 1 500 969,000 43 000 43,000 43 000 0.930 0 000 0.000 
X2 0 000 0 000 1.000 601 700 603. 100 0 000 0 000 0 000 0 930 0 000 
X3 10 000 0.000 0 000 450.000 0.000 970.000 603 .100 603 100 0 000 0 000 
BT 17 000 450.000 604. 600 0 000 469.000 604 600 0 000 569 QOQ 604 7QQ Q 000 
BT 669,000 604.600 0 000 769 000 604 300 0 000 780.000 604 300 0 000 780.000 
BT 608. 100 0.000 781.500 608. 100 601 700 825 200 608.000 601 600 875 200 607 800 
BT 601.400 925.200 607 500 601. 100 969 000 607 400 601 .000 970 000 607 400 0 000 
BT 970.000 604 .300 0.000 1069. 000 603 100 0 000 1089 000 604 100 0.000 1100.000 
BT 605.300 0.000 0 000 0 000 0 000 0.000 0.000 0.000 0.000 0.000 
GR 602.900 0 000 602 100 69.000 601 BOO 100.000 602 500 169.000 602 BOO 200.000 
GR 603.000 269.000 603 100 ~00 000 601 200 369 000 600 300 400.000 599 100 450.000 
GR 598.700 469 000 598 000 500 000 597 600 565 000 597 600 569.000 596 700 669 000 
GR 596. 100 740 000 594 600 769.000 593 800 780 000 601 700 781. 500 598 600 782 500 
GR 597.900 788 000 592.900 800 000 591 200 BOS 000 586 400 BOB.ODO 586 400 819,000 
GR 585 OM Cl"I~ Ont"\ ·~· 600 823 900 601 600 825 200 601 600 826 500 584 800 826 500 avv o,,:.~. ;;,vv vv' 

GR 584 700 829 000 584.700 839 000 584 200 849 000 584 .400 859 000 584 600 BG9 000 
GR 584 800 873,900 601.400 873 900 601. 400 875 200 601 400 876 500 582 BOO 876 500 
GR 582 GOO 879.000 581. 700 889 000 582 100 899 000 583 500 909 000 584,600 919 000 
GR 585.400 923.900 601 100 923.900 601 100 925 200 601 100 926 500 586.900 926 500 
GR 586.600 930.000 SBB BOO 941 000 596. 100 960 000 597 GOO 968.000 601 000 969.000 
GR 593.300 970.000 594 .300 1000.000 595.000 1045 000 600 100 1069 000 604 000 1089.000 
GR 605.300 1100 000 605.400 1200.000 605. 700 1300 000 605 600 1400 000 603 300 1500 000 
GR 603 100 1600.000 605 100 1700.000 0.000 0 000 0.000 0 000 0 000 0.000 

X1 1150.000 31.000 BOO 000 944.000 7.000 1.000 7 000 0 930 -1 320 0.000 
X3 0.000 0.000 0.000 780 000 0 000 980 000 0 000 603 400 603 400 0 000 
GR 602.900 0 000 601 800 100 000 602.800 200 000 603 .100 300 000 600 300 400 000 
GR 598.000 500 000 597 600 565 000 596 100 140 000 593 000 800 000 586 400 820 000 
GR 584.400 830.000 583. 900 840.000 583 700 860.000 583. 100 880.000 583.400 900.000 
GR 583. 700 910.000 586 500 921 000 588 BOO 926 000 589 300 938 000 592 500 944.000 
GR 594 300 1000 000 595.000 1045 000 604 100 1088 000 605. 300 1100.000 605 400 1200.000 
GR 605.700 1300 000 605.600 1400 000 603 300 1500.000 603 100 1600 000 605 400 1700.000 
GR 603. 700 1800 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 150 o. 150 0.025 0.000 0 000 0 000 0.000 0 000 0 000 0 000 
X1 1180.000 62.000 782.000 967. 000 30 000 30.000 30 000 0 940 0 000 0.000 
XJ iO 000 0 000 0.000 450.000 0.000 .... ,...,.. ,..,,,..,.,.. 0 000 ~I"\~ 400 CM 400 0 000 I IVV VVV avo WO 

GR 602 900 0.000 602.000 82. 000 601. 800 100 000 602.600 182 000 602 800 200.000 
GR 603 000 282.000 603. 100 300.000 GOO.BOO 382.000 600 300 400 000 598 400 482.000 
GR 598.000 500.000 597 600 565.000 597 400 582 000 596 600 682 000 596 100 740 000 
GR 594 000 780.000 601 000 782.000 597 100 783 000 596 400 789 000 591 700 809 000 
GR 590.900 819.000 588 400 823.400 600 900 823 400 600 900 824 700 600 900 826 000 
GR 587 500 826 000 587 200 832 000 584 300 842 000 584 100 852 000 583 800 862 000 
GR 583 600 873.400 600 900 873 400 600 900 874.700 600 900 876.000 583 900 876 000 
GR 582.900 882 000 582 700 892.000 582 700 902 000 582 100 912.000 583 400 923 200 
GR 600 900 923 200 GOO 900 924 500 600 900 925 800 587 300 925 BOO 588 900 930 000 
GR 591. 300 939.000 596.700 961 000 598 100 966 000 600 900 967.000 593 300 970 000 
GR 593.700 982 000 594 300 1000 000 595.000 1045 000 602 .BOO 1082 000 604 100 1088 000 
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GR 605.300 
GR 603. 100 

SB 0.000 

X1 1223 000 
X2 0.000 
X3 10.000 
BT 17.000 
BT 682 .000 
BT 607.700 
BT 600.900 
BT 982 .000 
BT 605.300 
GR 602 900 
GR 603 000 
GR 598 400 
GR 596. 100 
GR 591. 700 
GR 600 900 
GR 583.800 
GR 583 900 
GR 583. 400 
GR 588,900 
GR 593.300 
GR 604. 100 
GR 603. 300 

NC 0.040 
XI 1323 000 
X3 0.000 
GR 602.900 
GR 598.000 
GR 584,400 
GR 583 700 
GR 594 300 
GR 605 700 
GR 603 700 

NC o. 110 
ET 0.000 
X1 2223.000 
GR 615 500 
GR 598.900 
GR 584.200 
GR 593. 700 
GR 608.200 

NC 0.040 
ET 0.000 

,. • 

?????? 

1100 000 
1600 000 

1. 561 
16 MILE RD us 

63,000 
0.000 
0.000 
0.000 

603.500 
601.000 
967.000 
603.500 

0 000 
0 000 

282 000 
482.000 
740 000 
809.000 
826 000 
862 000 
876 000 
923.200 
931. 000 
970.000 

1088.000 
1500.000 

0.040 
31.000 
0.000 
0.000 

500.000 
830 000 
910 000 

1000 000 
1300.000 
1800.000 

0.060 
0.000 

23.000 
0.000 

300.000 
380.000 
446 .000 
800.000 

0.040 
0.000 

605.400 1200 000 605 700 
605. 100 1700.000 0 000 

3 040 0.000 173 900 

782 000 967 .000 43 000 
1 000 601 000 603 400 
0 000 450.000 0 000 

603.300 0.000 482 000 
0 000 780 000 603.500 

824 700 607.600 600 900 
607 .600 600 900 970 000 

0.000 1082 000 603 300 
0 000 0 000 0 000 

602 000 82 000 601 800 
603 100 300 000 GOO.BOO 
598 000 500.000 597 600 
594 000 780 000 601 000 
590 900 819 000 588,400 
587 500 826 000 587 200 
583 600 873 400 600 900 
582 900 882.000 582 700 
600 900 923. 200 600 900 
591 300 939.000 596 700 
593 700 982.000 594 300 
605,300 1100 000 605 .400 
603 100 1600 000 605 100 

0 025 0 300 0 500 
800 000 944 000 100.000 

0.000 350 000 0 000 
601 800 100 000 602.800 
597 600 565.000 596. 100 
583 900 840 000 583,700 
586 500 921 000 588 800 
595.000 1045 000 604. 100 
605 600 1400.000 603 300 

0 000 0.000 0 000 

0 025 0 100 0.300 
0 000 8 100 0 000 

300 000 446.000 870 000 
615 300 100 000 613 000 
586 000 323.000 585 200 
583 000 400.000 583 600 
594 600 463 000 607 000 
607.500 900 000 606.400 

0.025 0 100 0 300 
0.000 0.000 0.000 

PAGE 4 

1300 000 605 600 1400 000 603 300 1500 000 
0 000 0.000 0.000 0.000 0 000 

0 000 2121.100 0 000 582 100 582. 100 

43 000 43 000 0 940 0 000 0 000 
0 000 0.000 0 000 0.940 0 000 

1100 000 0.000 603 400 603 .400 0.000 
603 .400 0 000 582 000 603 600 0 000 

0.000 780 000 607. 700 0.000 782.000 
847.700 607 600 600 900 924 500 607.600 
607 600 0 000 970 000 603 400 0 000 

0 000 1088 000 604 100 0 000 1100 000 
0.000 0 000 0 000 0 000 0.000 

100 000 602 600 182 000 602 800 200 000 
382 000 600 300 400 000 599 100 450.000 
565.000 597 400 582 000 596.600 682.000 
782 000 597 100 783 000 596 400 789 000 
823 400 600.900 823 400 600 900 824 700 
832 000 584,300 842 000 584 100 852 000 
873 400 600 900 874 700 600 900 876.000 
892 000 582 700 902 000 582 100 912.000 
924 500 600.900 925 800 587 300 925.800 
961 .000 598. 100 966 000 600 900 967.000 

1000 000 595.000 1045 000 602 800 1082.000 
1200 000 605 700 1300 000 605.600 1400 000 
1700.000 0.000 0.000 0.000 0 000 

0 000 0.000 0 000 0 000 0.000 
100.000 100 000 0 940 -0 950 0 000 

1000.000 0 000 0 000 0 000 0 000 
200.000 603. 100 300 000 600 300 400 000 
740.000 593.000 800 000 586.400 820.000 
860 000 583 100 880 000 583 400 900.000 
926.000 589 300 938 000 592 500 944 000 

1088 000 605 300 1100 000 605 400 1200.000 
1500 000 603 100 1600 000 605. 400 1700 000 

0 000 0 000 0 000 0 000 0 000 

0.000 0 000 0.000 0 000 0.000 
0 000 1 400 0 000 600.000 0 000 

940 000 900 000 0 000 -0 440 0 000 
200.000 611 500 222 000 601 200 252 000 
330 000 584.600 340 000 584 800 360 000 
420 000 583.900 430 000 586 600 437 000 
503 000 607 700 600 000 608 200 700 000 

1000 000 0.000 0 000 0.000 0 000 

0.000 0.000 0 000 0 000 0.000 
8 100 1.400 0.000 600.000 0 000 

• 
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HEC2 RELEASE DATED NDV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51.52,53,54,55,56 

······•****••·························~·~········· 
C 
T1 REVISED PROFILES FOR RED RUN DRAIN BY MDNR 
T2 DISCHARGES COMPUTED BY MDNR USING SAM MODEL 
T3 RED RUN DRAIN 100-YEAR NATURAL 

INQ IDIR SHH J1 !CHECK 

0. 4 

!PLOT 

0.000 

NINV 

a. o. a 000000 

U2 NPROF 

a ooo 

PRFVS 

-1.000 

XSECV 

a ooo 

U3 VARIABLE CODES FOR SUMMARY PRINTOUT 

a ooo 0.000 

XSECH 

a ooo 

0 000 

METRIC 

a oo 

FN 

0 000 

0 000 

• 

HVINS 

0.0 

AL LDC 

0 000 

0.000 

0 

IBW 

0 000 

0 000 

WSEL 

599 700 

CHNIM 

0.000 

0.000 

fQ 

0.000 

!TRACE 

0 000 

0 000 150.000 

J5 LPRNT 

0.000 

200 000 

NUMSEC 

0.000 

*~******REQUESTED SECTION NUMBERS******** 

QT 
NC 
X1 
X3 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

SB 

X1 
X2 
X3 
BT 
BT 
BT 
BT 

5.000 
0 040 

165 000 
0.000 

602 900 
601 600 
596 400 
592.200 
577 800 
577 100 
581.600 
590.900 
592. 100 
605.300 
603. 100 

0.000 

194 000 
0.000 
a ooo 

32 000 
400 000 
600. 100 
593.000 

10780.000 
0 040 

53 000 
0.000 
0.000 

380 000 
700 000 
800 000 
830 000 
875 000 
900 800 
953 000 
988 100 

1100 000 
1600.000 

1. 540 
UTICA ROAD US 

53 .000 
0.000 
0.000 

300.000 
601. 400 

0.000 
800.000 

0.000 

15910 000 
0.030 

800 000 
0 000 

601 800 

0 000 0 000 0.000 

600 300 
596. 100 
591.000 
578. 400 
577.500 
582.300 
591 300 
594.300 
605 400 
605.400 

2 800 

17390.000 
a 300 

985 800 
300 000 
100 000 
400 000 
740 000 
806.000 
840.000 
877 200 
913.000 
973 000 

1000.000 
1200.000 
1700.000 

FACE USGS 
0.000 

STAGE GAGE 
985 800 
596,300 
300 000 

800 000 
1 000 
0 000 

603 100 
0 000 

797 000 
603 300 

0.000 
500 000 
599.700 
595 900 

23340 000 
0 500 
0 000 
0.000 

602 BOO 
598 000 
593 200 
590 300 
580 100 
595 900 
583 100 
591 500 
595 000 
605.700 
603. 700 

170 000 
1981 HWM 
29 000 

599 600 
0 000 

350 000 
601 000 

0.000 
820.000 

0 000 

a ooo 
a ooo 
0 000 

1100 000 
200 000 
500.000 
797.000 
810.000 
850 000 
877 200 
925 000 
985 BOO 

1045 000 
1300 000 
1800 .000 

0.000 
IS 601. 7 

29 000 
0 000 

1100 000 
601.200 

0 000 
797 100 
603.300 

0 000 

17390 000 
0 000 
0 000 
0.000 

603 100 
597 600 
593 100 
585.300 
577 300 
592 400 
584 600 
591 700 
600 700 
605.600 

0 000 

1389.000 

29 000 
0 000 
0 000 
0 000 

600 000 
603 300 
595 900 

0 000 

0 000 
0 000 
0 920 
0.000 

300 000 
565 000 
797 100 
816.000 
860.000 
897.000 
936.000 
985.800 

1080 000 
1400 000 

0 000 

0.000 

0.920 
0.000 
a ooo 

380 000 
600.100 

0 000 
830 000 

0.000 

0 000 
0 000 
0 000 
0 000 

601 600 
597.300 
593 000 
582 700 
576.900 
591 700 
589.700 
592. 100 
604 100 
603 300 

0 000 

576.900 

0.000 
0 920 
0 000 

601 200 
0 000 

800.000 
603. 400 

PAGE 

0.000 
0 000 
0.000 
0 000 

350 000 
,..,,...,.., ,...,..,,.., 
ovv.vvv 
800 000 
820.000 
870.000 
900 800 
948.000 
988 000 

1088.000 
1500 000 

0 000 

576,900 

0.000 
0.000 
0.000 
0.000 

700.000 
603 .300 
595 900 
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BT B50.000 603.400 595 900 870.000 603 200 595 900 875 000 603. 100 595 900 877 200 
BT 603. 100 595.900 897 000 603 300 592 400 900.800 603. 300 591. 700 913 000 605.000 
BT 596.300 925 .000 608.000 596.300 936.000 609 800 596 300 943.000 610 300 596.300 
BT 953.000 609 400 596 300 973 000 605.000 596 300 985 800 603.300 591 700 988.000 
BT 603 300 0 000 988 100 599.600 0 000 1000 000 600 200 0.000 1080.000 600 700 
BT 0.000 1088 000 604.100 0 000 1100 000 605 300 0 000 0.000 0.000 0 000 
GR 602 900 0.000 601 800 100 000 602.800 200 000 603 100 300.000 601 600 350.000 
GR 601 600 380.000 600 300 400 000 598.000 500 000 597.600 565 000 597 300 600.000 
GR 596 400 700.000 596 100 740 000 593 200 797.000 593 100 797. 100 593.000 800.000 
GR 592.200 800.000 591 .000 806 000 590 300 810.000 585.300 816.000 582 700 820.000 
GR 577 800 830. 000 578.400 840 000 580 100 B50.000 577 300 B60.000 576 900 870.000 
GR 577 .100 875.000 577. 500 877.200 595 900 877.200 592 400 897.000 591 700 900 BOO 
GR 581.600 900.800 582.300 913 000 583 100 925.000 584 600 936 000 589 700 943.000 
GR 590 900 953.000 591 300 973 000 591 500 985 800 591 700 985 800 592 100 988 000 
GR 592. 100 988. 100 594 300 1000 000 595.000 1045 000 600. 700 1080 000 604 100 1088 .000 
GR 605 300 1100.000 605.400 1200 000 605 700 1300.000 605 .600 1400 000 603 300 1500 000 
GR 603. 100 1600.000 605.400 1700.000 603. 700 1800 000 0.000 0 000 0 000 0 000 

NC o. 150 0. 150 0 030 0.000 0.000 0 000 0.000 0.000 0 000 0 000 
X1 594.000 34. 000 800 000 944.000 420 000 385 000 400.000 0 930 -2 930 0 000 
X3 0.000 0.000 0 000 350.000 0 000 1100 000 0 000 0 000 0 000 0 000 
GR 602.900 0.000 601. 800 100.000 602 800 200 000 603.100 300 000 600 300 400 000 
GR 598 000 500 000 597 600 565 000 590 300 587.000 590 100 694 000 595 300 708.000 
GR 596. 100 740 000 593 000 800.000 586 400 820.000 584 400 830 000 583 900 840.000 
GR 583.700 860 000 583 100 880 000 583 400 900 000 583 700 910 000 586.500 921 000 
GR 588 800 926.000 589 300 938 000 592 500 944 000 594 300 1000 000 595 000 1045.000 
GR ~nA <nn 1088.000 605 300 1100.000 605 400 1200 000 605 700 1300 000 605 600 14UU 000 ov~ ,vv 

GR 603 300 1500. 000 603 100 1600 000 605 400 1700 000 603 700 1800 000 0.000 0 000 

QT 5 000 10060.000 14650 000 16040 000 21540 000 0 000 16040 000 0.000 0.000 0 000 
NC 0 400 0.400 0 025 0.000 0 000 0 000 0 000 0.000 0 000 0 000 
X 1 1039 000 34 .000 800 000 944 000 465 000 430.000 445 000 0 930 0 000 0.000 
X3 0 000 0.000 0 000 760 000 0 000 1000.000 0 000 0 000 O 000 0 000 
GR 602 900 0.000 601 .800 100.000 602 800 200.000 603 100 300.000 600 300 400 000 
GR 598.000 500 000 597.600 565.000 590 300 587 000 590 100 694 000 595 300 708 000 
GR 596. 100 740.000 593 000 800 000 586 400 820.000 584 400 830 000 583 900 840 000 
GR 583.700 860.000 583. 100 880.000 583 400 900.000 583 700 910 000 586 500 921 000 
GR 588.800 926 000 589.300 938 .000 592 500 944 000 594 300 1000 000 595 000 1045 000 
GR 604. 100 1088 000 605 300 1100 000 605 400 1200 000 605. 700 1300 000 605 600 1400 000 
GR 603.300 1500.000 603 100 1600.000 605 400 1700 000 603 700 1800 000 0 000 0 000 

16 MILE RO OS 
X1 1100.000 66.000 781.500 969.000 61 000 61 .000 61.000 0 930 0 000 0 000 
X3 10 000 0 000 0 000 450.000 0 000 1100 000 0 000 602.400 602 400 0 000 
GR 602 900 0.000 602 100 69 000 601 800 100 000 602.500 169 000 602 800 200 000 
GR 603 000 269.000 603 100 300 000 601.200 369 000 600 300 400 000 598 700 469 000 
GR 598 000 500 000 597 600 565.000 597 600 569 000 596 700 669 000 596. 100 740 000 
GR 594 600 769 .000 593 800 780 000 601 700 781.500 598 600 782 500 597 900 788 000 
GR 592.900 800 000 591 200 805 000 586.400 808 000 586 400 819 000 585 800 823 900 
GR 601 600 823.900 601 600 825.200 601 600 826 500 584.800 826 500 584 700 829 000 
GR 584 700 839 .000 584 200 849.000 584 400 859 000 584 600 869.000 584 800 873 900 
GR 601.400 873.900 601. 400 875 200 601. 400 876 500 582.800 876 500 582 600 879 000 
GR 581. 700 889.000 582.100 899 000 583 500 909.000 584 600 919 000 585 400 923 900 
GR 601. 100 923.900 601. 100 925. 200 601 100 926 500 586 900 926 500 586 600 930 000 

• 
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SECNO Q CWSEL OIFWSP OIFWSX OIFKWS TOPWID XLCH 

31299 000 6510.00 608 56 0.00 -0 02 0 00 110 13 100 00 
31299 000 8680 00 612.76 4 20 -0.02 4 20 128. 71 100 00 
31299 000 8680 00 613 14 0 37 -0 02 4.57 130.36 100 00 
31299 000 8680 00 614 16 1.03 -o 01 5 60 221 41 100 00 

31350,000 6510 00 608.48 0.00 -0 OB 0 00 109 76 51 00 
31350 000 8680 00 614 17 5 69 1.40 5 69 223 39 51 00 
31350 000 8680 00 614 46 0 29 1 32 5 98 235 75 51 .00 
31350 000 8680 00 615 20 0.74 1 04 6 72 250 47 51 00 

31430 000 6510.00 608 88 0.00 0 40 0 00 111. 57 BO 00 
31430.000 8680 00 614.19 5 32 0.03 5 32 235 16 80 00 
31430.000 8680.00 614.48 0 29 0 02 5 60 235 83 80 00 
31430 000 8680 00 615 22 0 74 0 02 6 34 252 15 80 00 

31483 000 6510 00 608 77 0 00 -0 10 0 00 111 11 53 00 
31483 000 8680 00 615 39 6 6 1 1 20 6 6 1 262,98 53 00 
31483 000 8680.00 615 57 0 18 1 09 6 80 275 01 53 00 
31483.000 8680 00 616 01 0.44 0. 79 7 24 304 57 53 00 

31583 000 6510.00 609 46 0 00 0 69 0 00 112 55 100 00 
31583.000 8680.00 615 47 6 00 0 08 6 00 207 7 1 100 00 
31583.000 8680 00 615 64 0 17 0.07 6 18 219 29 100 00 
31583 000 8680.00 616 07 0 43 0.05 6 61 247 79 100 00 

33333 000 6510 00 610.07 0.00 0 61 0.00 125 so 1750 00 
33333 .000 8680.00 615 77 5 70 0.30 5.70 364.90 1750.00 
33333.000 8680.00 615 93 0 16 0.29 5.87 375.53 1750 00 
33333 000 8680.00 616.34 0.40 0.27 Ej.27 416 39 1750 00 

33433.000 6510 00 610.07 0 00 -0 00 0 00 124.93 100 00 
33433.000 8680 00 615 77 5, 70 0 00 5 70 352 90 100.00 
33433 000 8680.00 615 93 0 16 0 00 5 87 367.51 100 00 
33433 000 8680 00 616 34 0 4 1 0.00 6 27 418 62 100 00 

• 33438.000 6510 00 610 07 0.00 0 00 0 00 124 93 5 00 
33438 000 8680 00 615 88 5 82 0 11 5 82 358,75 5 00 
33438 000 8680.00 616 03 0. 15 0 10 5 97 383 85 5.00 
3343B ,000 8680 00 616 .42 0.38 0 08 6 35 426 80 5 00 

33538 000 6510 00 610 17 0.00 0. 11 0.00 125 07 100 00 
33538 000 8680.00 615,92 5,75 0 04 5,75 362 36 100 00 
33538.000 8680.00 616 07 0 15 0 03 5.89 371 30 100 00 
33538.000 8680 00 616 44 0 38 0 03 6 27 406 66 100 00 

34888 000 6510 00 610 56 0 00 0 39 0 00 123 12 1350 00 
34888.000 8680 00 616 07 5 5 1 0 16 5 51 270 74 1350 00 
34888 000 8680 00 616 22 0 14 0 15 5 66 281 59 1350 00 
34888 000 8680 00 616 58 0 36 0 13 6 02 309. 42 1350 00 
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SECND Q CWSEL DIFWSP DIFWSX DIFKWS T0PW[D XLCH 

37038.000 6510.00 611 26 0 00 0 70 0.00 f 19. 13 2150 00 
37038 000 8680.00 616 4 1 5 15 0.34 5 15 145 64 2150 00 
37038 000 86B0 00 616 54 0 13 0 32 5 28 166 88 2150 00 
37038 .000 8680 00 616 87 0.33 0 29 5 61 221 74 2150 00 

37088 000 6510 00 611 14 0 00 -0 12 0 00 107 67 50 00 
37088 000 8680 00 616 35 5 21 -0 06 5 21 143 72 50 00 
37088 000 8680 00 616 48 0 13 -0 06 5 34 157 84 50 00 
37088 000 8680.00 616 81 0 34 -o 06 5 67 214 57 50 00 

37121.000 6510.00 611 18 0 00 0 04 0 00 108.27 33 00 
37121.000 8680.00 616.92 5 74 0.57 5 74 224 20 33 00 
37121.000 8680 00 617 06 0 14 0 58 5 88 237 24 33 00 
37121 000 8680 00 617.42 0 36 0 61 6 25 270 97 33 00 

37221 .000 6510.00 611 60 0 00 0.43 0 00 120 55 100 00 
37221 000 8680 00 617,11 5 51 0 20 5 51 147 40 100 00 
37221 000 8680.00 617 25 o. 13 0 19 5 64 148.04 100.00 
37221 .000 8680. 00 617 b9 0 34 0.17 5.99 234.50 100 00 

39121.000 6510.00 612 20 0 00 0 60 0 00 117 36 1900 00 
39121.000 8680.00 617 42 5 22 0 31 5 22 167 08 1900 00 
39121.000 8680.00 617 54 0. 12 0 30 5 35 167.71 1900 00 
39121.000 8680 00 617 87 O 32 0 27 5 67 169.34 1900 00 

4 1 121 000 6510 00 612 95 0.00 0 75 0 00 89,55 2000 00 
4 1121 000 8680 00 617 78 4.83 0 36 4 83 105 50 2000 00 
4 1121 000 8680.00 617 89 0. 11 0 35 4 95 105.88 2000 00 
4 1121 000 8680.00 618 19 0 29 0 32 5 24 106 86 2000 00 

42521.000 6510.00 613 74 o.oo 0.80 0 00 132 61 1400 00 
42521.000 8680 00 618.36 4,62 0.59 4 62 159 83 1400.00 
42521 .000 8680,00 618 47 0. 10 0 57 4 72 160 43 1400 00 
42521.000 8680 00 618 74 0 27 0.55 4 99 162 01 1400 00 

' \ )' 
I • 
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SECNO Q CWSEL D!FWSP DIFWSX DIFKWS TOPWIO XLCH 

22419 000 8580.00 605 58 0 DO 0 39 0 00 526.58 350 00 
22419 000 12280.00 609 05 3 47 0 46 3 47 544.51 350 00 
22419.000 13000.00 609 59 0.53 0 48 4 01 556 64 350 00 
22419 000 15610.00 611 42 1. 83 0 53 5 83 598 09 350 00 

23319 000 8580.00 605 54 0.00 -0 04 0 00 172. 16 900 00 
233.19 ,000 12280 00 608 95 3,41 -o, 10 3 4 1 504 87 900 00 
23319.000 13000,00 609 49 0 54 -o 10 3 ,94 576 76 900.00 
23319,000 15610.00 611 35 1 86 -0 06 5 8 1 850 35 900 00 

23569.000 6510,00 605 82 0 00 0 27 0 00 152 07 250 00 
23569.000 8680,00 609,22 3 40 0, 27 3 40 461 ,00 250 00 
23569.000 8680 00 609 76 0 55 0 28 3.95 598 08 250 00 
23569 000 8680 00 6 11 61 1. 85 0.26 5.79 717 82 250 00 

24369 000 6510.00 605 89 0 00 0 08 0 00 128 17 800 00 
24369 000 8680 00 609 25 3 36 0 04 3 36 216 60 BOO 00 
24369 000 8680 00 609 79 0 54 0 03 3 90 283 51 BOO 00 
24369 000 8680.00 611 61 82 -0 00 5 71 450 00 800 00 

25819 000 6510 00 606 21 0 00 0 31 0 00 110 59 1450 00 
25819 000 8680 00 609 49 3. 28 0 24 3 28 153.50 1450 00 
25819,000 8680.00 609.99 0.50 0 20 3 78 227.21 1450 00 
25819.000 8680.00 611 73 1. 74 0 12 5.52 515.00 1450 00 

25919 000 6510.00 606 21 0.00 -0 00 0 00 106,52 100 00 
25919 000 8680.00 609 49 3. 28 -o 01 3 28 154,83 100 00 
25919 000 8680.00 609 98 0.50 -0.00 3 78 216,00 100.00 
259i9 000 8680 00 6 ii 74 i. 75 0 Oi 5 53 463.00 iOO 00 

26025 000 6510 00 606 32 0 00 o. 11 0 00 107 07 106 00 
26025.000 8680 00 610 26 3 93 0 77 3.93 297 01 106 00 
26025.000 8680 00 610 72 0 46 0 74 4.40 435 04 106 00 
26025.000 8680 00 612 11 1 39 0 37 5.79 463 00 106 00 

26125.000 6510.00 606 48 0 00 o. 15 0 00 108,JO 100 00 
26125.000 8680.00 610 35 3 87 0.09 3 87 173 31 100 00 
26125.000 8680,00 610 78 0,43 0 06 4 30 273 36 100 00 
26125 000 8680.00 612. 11 1. 33 0 00 5 64 490 00 100 00 

26900.000 6510.00 606.90 0 00 0.42 0 00 104 59 775 00 
26900 000 8680.00 610 65 3 75 0 29 3,75 317 21 775 00 
26900 000 8680.00 611 05 0 40 0 27 4 15 387.97 775 00 
26900.000 8680.00 612 29 1. 24 0 18 5 39 404 62 775 00 

27150.000 6510.00 606 96 0.00 0 06 0 00 166 78 250.00 
27150 000 8680 00 610 73 3 77 0.08 3, 77 233 44 250 00 
27150.000 8680 00 611 12 0.39 0 07 4 16 242 07 250 00 
27150.000 8680 00 612 32 1. 21 0 04 5 37 289 77 250.00 
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SECNO Q CWSEL DIFWSP OIFWSX DIFKWS T0PWI0 XLCH 

27900 000 6510 00 607 26 0 00 0 30 0 00 146. 11 750 00 
27900 000 8680.00 610 91 3 65 0. 19 3.65 202 67 750 00 
27900 000 8680.00 6 11 28 0 37 0 17 4 03 213 ,03 750 00 
27900 000 8680.00 612 44 1 16 0 12 5 19 353.99 750 00 

28000 000 6510 00 607 28 0 00 0 02 0 00 140 42 100 00 
28000 000 8680 00 610 92 3.65 0 01 3 65 193 91 100 00 
28000 000 8680 00 611 29 0 37 0 01 4 02 203 27 100 00 
28000 000 8680.00 612 45 1 16 0 01 5 17 336 17 100 00 

28031 000 6510.00 607 29 o.oo 0 01 0 00 140 37 31 00 
28031 .000 8680 00 6 11 6 1 4 32 0 68 4 32 2 11 05 31.00 
28031 .000 8680 00 612 00 0 39 0 71 4 72 282 86 31 00 
28031 000 8680.00 613 24 23 0 79 5 95 351 21 31 00 

28331 .000 6510 00 607 53 0 00 0 25 0 00 11 8 78 300 00 
28331. 000 8680 00 611 74 4 20 0 13 4 20 394 01 300 00 
28331 000 8680.00 612 12 o. 39 0 12 4.59 424 99 300 00 
28331 000 8680 00 613 33 1. 21 0 10 5 80 541 04 300 00 

28431 ,000 6510.00 607 51 0 00 -0 03 0 00 102 45 100 00 
28431 000 8680 00 611 72 4 22 -0 01 4 22 365 55 100.00 
28431 000 8680 00 612 12 0 39 -0.01 4 61 392 45 100 00 
28431 000 8680 00 613 35 1 23 0 01 5 84 511 95 100 00 

* 28449.000 6510 00 607.54 0 00 0 03 0 00 102 73 18.00 
28449 000 8680.00 612 25 4 71 0 53 4 71 406 37 18 00 
28449,000 8680.00 612 70 0 44 0 58 5 16 459 67 18 00 
28449 000 8680 00 613 88 1 19 0 54 6 35 554 75 18 00 

28549 000 6510.00 607 7 1 0 00 o. 17 0 00 11 2 98 100 00 
28549.000 8680.00 612 28 4 57 0 03 4 57 278.27 too 00 
28549.000 8680.00 612.71 0 43 0 02 5 00 345 45 100 00 
28549.000 8680.00 613 87 1 16 -0 01 6 16 470 31 100 00 

29749 000 6510 00 608 32 0 00 0 61 0 00 174 00 1200 00 
29749 .000 8680.00 612 68 4.36 0 40 4 36 267 90 1200 00 
29749 .000 8680.00 613 07 0 39 0 35 4 75 284 49 1200 00 
29749.000 8680 00 614 13 1 06 0 25 5 8 1 329 80 1200 00 

30474 000 6510.00 608 46 0 00 o. 14 0 00 143 24 725 00 
30474 000 8680 00 612 74 4 28 0 06 4 28 239 70 725 00 
30474 000 8680 00 613 12 0 38 0 05 4 66 282 43 725 00 
30474 .000 8680.00 614 16 1 05 0 03 5.71 385 50 725 00 

31199.000 6510.00 608 58 0 00 o. 12 0 00 110 19 725 00 
31199 000 8680 00 612 78 4 20 0.04 4 20 128,78 725 00 
31199 000 8680.00 613 15 0 37 0.04 4 57 130 43 725.00 
31199.000 8680.00 614. 17 1.02 0.01 5 60 178.10 725 00 

• • • 
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SECN0 Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

9653 000 10440.00 601 .83 0.00 0 05 o oo 695 73 59 00 
9653 000 15320.00 605.07 3.24 0.03 3.24 852 21 59 00 
9653.000 16560 00 605.69 0.62 0 03 3 85 87 1. 14 59 00 
9653.000 21140 00 607.95 2.26 0.02 6. 11 950 00 59 00 

9654.000 10440 00 601. 71 0 00 -0 13 0 00 667 96 00 
9654.000 15320 00 604 97 3.27 -0. 10 3 27 840 32 00 
9654 000 16560 00 605 61 0.63 -0 OB 3 90 859 93 00 
9654.000 21140 00 607 93 2 32 -0 02 6 22 950 00 00 

9676.000 10440.00 601 71 o.oo 0.01 o 00 668.23 22 00 
9676.000 15320 00 604 99 3. 27 0 01 3 27 840.52 22 00 
9676 000 16560 00 605 62 0 63 0 01 3 91 860.09 22 00 
9676.000 21140 00 607 93 2.32 0.01 6 22 950 00 22 00 

9677 000 10440,00 602.07 0 00 0 36 0 00 708 12 00 
9677 000 15320.00 605 24 3 18 0 26 3 18 837 61 00 
9677 000 16560 00 605 83 0 59 o 21 3 76 855 94 00 
9677 000 21140,00 607 99 2 16 0 05 5.92 930 00 00 

9777.000 10440 00 602 08 0.00 0 01 0 00 706 52 100 00 
9777 000 15320 00 605 25 3. 17 0 01 3 17 Bfi6.66 100 00 
9777 000 16560.00 605 84 0.59 0 01 3,76 884.99 100 00 
9777 000 2114000 608 00 2 16 0 01 5 92 994 75 100 00 

11596.000 10440 00 602 32 o.oo 0 24 0 00 201 20 1819 00 
11596.000 15320 00 605 34 3.02 0 09 3 02 613.77 1819 00 
11596 000 16560.00 605 92 0.58 0 08 3 60 618.21 1819 00 
11596.000 21140 00 608 05 2 13 0 05 5 73 698 63 1819 00 

13196 000 10440 00 602 81 0 00 0.49 0 00 242 81 1600 00 
13196.000 15320.00 605 84 3 03 0 50 3 .03 520 33 1600 00 
13196 000 16560 00 606 40 0 56 0 48 3.59 522 29 1600 00 
13196 000 21140 00 608.45 2 05 0 40 5 64 529.44 1600 00 

14796 000 10440 00 603 18 0 00 0 37 0 00 161 4 1 1600 00 
14796.000 15320.00 606 20 3s01 0 36 3 01 174 73 1600 00 
14796 000 16560 00 606 74 0 54 0 34 3.56 177 42 1600 00 
14796 000 21140.00 608 70 1. 95 0 25 5.51 187 OB 1600 00 

16096 000 9210 00 603 70 0.00 o 51 0 00 188 54 1300 00 
16096 000 13320 00 606 82 3, 12 0 62 3 12 486. 30 1300 00 
16096 000 14260 00 607 41 0 60 0 67 3 72 545 69 1300 00 
16096.000 17650 00 609 57 2. 16 0.87 5 87 550 84 1300 00 

16396 000 9210 00 603 76 0.00 0 07 0.00 14 1 73 300 00 
16396 000 13320 00 606 85 3.09 0 04 3 09 397 96 300 00 
16396 000 14260 00 607 44 0 59 0 03 3 68 455 86 300 00 
16396 000 17650 00 609 58 2. 14 0 01 5 82 483 35 300 00 
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SECNO Q CWSEL DIFWSP DI FWSX DIFKWS TOPWID XLCH 

16418.000 9210 00 603. 77 0.00 0 01 0 00 14 1 73 22 00 
16418.000 13320 00 607.24 3 46 o. 38 3 46 446 66 22 00 
16418.000 14260 00 607 74 0 51 0 JO J 97 469 17 22 00 
16418 000 17650 00 609.61 1.86 0.02 5 83 483 45 22 00 

16768 000 9210.00 604 03 0 00 0.26 0 00 397 88 350 00 
16768 000 13320.00 607.65 3 61 0.41 3 61 503 12 350 00 
16768 000 14260 00 608 17 0.53 0 43 4 14 529 88 350 00 
16768.000 17650 00 610 04 1, 87 0 44 6 01 573 00 350 00 

17168.000 9210.00 604 22 0 00 0 19 0 00 481 86 400.00 
17168 000 13320 00 607 80 3.58 0 16 3 58 546 64 400 00 
17168 000 14260.00 608 33 0 53 0 16 4. 11 551 7 1 400 00 
17168 000 17650 00 610 19 1 86 0. 15 5.97 582 46 400 00 

17268.000 9210.00 604.23 0.00 o.oo 0.00 179 BO 100 00 
17268.000 13320.00 607 76 3.54 -0 04 ~ 54 473 93 100 00 
17268.000 14260 00 608 29 0.52 -0 04 4 06 542 48 100.00 
17268 000 17650 00 610 15 1 87 -0 04 5 93 670 87 100 00 

17368 000 9210 00 604 25 0 00 0 02 0 00 179 80 100 00 
17368 000 13320.00 607.91 3 67 o. 15 3 67 503 38 100.00 
17368 000 14260 00 608 44 0.53 0 15 4 20 561 02 100.00 
17368 000 17650. 00 610 32 1 88 0 17 6 08 673 67 100 00 

18244.000 9210 00 604 35 0 00 0 10 0 00 406 55 876 00 
18244 .000 13320 00 608.05 3 70 0 13 3 70 629 OB 876 00 
18244 000 14260 00 608 58 0 53 0 14 4 24 708 61 876 00 
18244 000 17650 00 610 47 1 88 0 14 6 12 724 54 876 00 

19119 000 9210.00 604 53 0 00 0 18 O 00 238 06 875 00 
19119 000 13320 00 608 10 3.57 0.05 3,57 404 44 875.00 
19119 000 14260 00 608 62 0.52 0 04 4 09 422 51 875.00 
19119.000 17650.00 610 45 1 83 -0 01 5 93 509 68 875 00 

20219.000 9210 00 604 90 0 00 0 37 0 00 371 26 1100 00 
20219 000 13320 00 608 46 3 55 0,36 3 55 718 17 1100 00 
20219 000 14260 00 608 99 0 SJ 0 36 4 08 821 07 1100 00 
20219 000 17650 00 610 84 1 86 0 39 5 94 1018 28 1100 00 

21119 000 9210 00 604 98 0.00 0 08 0 00 297 SJ 900 00 
21119 000 13320 00 608 51 J 52 0.05 J 52 500 25 900.00 
2 1119 000 14260.00 609 OJ 0 53 0 05 4 OS 535 75 900.00 
21119 000 17650 00 610 BB 1. 85 0.04 5.90 763 27 900 00 

22069.000 9210.00 605 20 0 00 0 21 0.00 174 48 950 00 
22069 000 13320.00 608 60 J 40 0 09 J 40 262.54 950 00 
22069 000 14260 00 609 11 0 51 0 07 3 91 304.24 950 00 
22069 000 17650 00 610 89 1. 78 o.oo 5.69 378 JS 950 00 

,. • • -- • 
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RED RUN DRAIN 10 

SUMMARY PRINTOUT TABLE 150 

SECNO Q CWSEL DJFWSP DJFWSX DIFKWS TOPWID XLCH 

165.000 10780 00 597 80 0.00 0 00 0 00 487 32 0 00 
165.000 15910 00 599.30 1. 50 0 00 0 00 577 69 0 00 
165 .000 17390 00 599.70 0.40 0 00 0 .00 595 95 0 00 
165,000 23340.00 601 60 1.90 0 00 0 00 645 95 0 00 

194 000 10780 00 599 01 0 00 1 21 0 00 564 35 29 00 
194.000 15910.00 601 50 2.49 2.20 0 00 644 29 29.00 
194 000 17390 00 601. 98 0 49 2. 28 0.00 686 17 29 00 
194 000 23340 00 603 74 1. 75 2. 14 0 00 7 24. 18 29 00 

594 000 10780 00 599 09 0.00 0 08 0 00 444 71 400 00 
594 .ooo 15910.00 601 56 2. 47 0 06 2 47 689 98 400 00 
594 000 17390 00 602 04 0 48 0.06 2 95 694.44 400 00 
594 000 23340 00 603,76 1 72 0 02 4.67 697.50 400 00 

1039 000 10060 00 599 08 0 00 -0 02 0 00 223 20 445 00 
1039 000 14650 00 601 48 2 40 -0 08 2 40 223 20 445 00 
1039.000 16040 00 601 , 94 0.46 -0 10 2 86 223 20 445 00 
1039.000 21540 00 603 58 1 64 -o 19 4 50 223 20 445 00 

1100.000 10060 00 599 17 0.00 0 10 0 00 165 86 61 00 
1100.000 14650.00 601 .66 2.48 0. 18 2 48 174 36 61 .00 
1100 000 16040 00 602. 15 0.49 0 21 2 98 174 38 61.00 
1100.000 21540 00 604. 15 2.00 0 57 4 98 595 45 61 00 

1143.000 10060 00 599. 17 0.00 -0.00 0.00 165.86 43 00 
1143.000 14650.00 602 06 2 89 0.40 2 89 175.30 43 00 
1143 000 16040 00 602 71 0 65 0 56 3.54 175 30 43 00 
1143 000 21540, 00 605 11 2 40 0 96 5 94 862 ,27 .a 3 00 

1150 000 10060 00 599 28 0 00 0 11 0 00 186 00 7 00 
1150 000 14650 00 602 06 2.78 -o 00 2 78 186 00 7 .00 
1150 000 16040.00 602 70 0 64 -0 01 3 42 186 00 7 00 
1150 000 21540 00 605 01 2.32 -0 10 5 14 186 00 7.00 

1180 000 10060.00 599 24 0.00 -0 03 0.00 165 59 30.00 
1180.000 14650.00 602 04 2 80 -0 01 2.80 173 90 30 00 
1180 000 16040 00 602 69 0 65 -0 01 3.45 173 90 30 00 
1180 000 21540 00 605 55 2 86 0.53 6.30 611 00 30 00 

1223 000 10060.00 599 27 0.00 0 03 0 00 165 61 43 00 
1223.000 14650 00 602 63 3 36 0 59 3.36 173 90 43 00 
1223.000 16040.00 603 52 0 89 0 83 4 25 597 21 43 00 
1223 000 11540.00 605 69 2 17 0 15 6 42 6 11 00 43 00 
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1323 000 10060.00 599 62 0.00 0 35 0 00 573 14 100 00 
1323 000 14650.00 603. 15 3.53 0 52 3 53 6 11 00 100 00 
1323 000 16040 00 603 80 0 65 0 28 4 18 611 00 100 00 
1323 .000 21540.00 606.06 2 26 0 37 6 44 6 11 00 100 00 

2223 .000 10060 00 599.67 0 00 0 05 0 00 205.96 900 00 
2223 .000 14650.00 603 08 3 41 -0.07 3 41 246,52 900 00 
2223 000 16040 00 603 7 1 0 63 -0 10 4 04 250 38 900 00 
2223 .000 21540 00 605 86 2 16 -o 20 6 20 263 62 900 00 

3180 000 10060 00 599 86 0 00 0 19 0 00 199 95 957 00 
3180.000 14650.00 603 28 3.43 0.21 3.43 245.08 957 00 
3180 000 16040 00 603 93 0 65 0.22 4 07 249 05 957 00 
3180.000 21540 00 606 16 2 23 0.30 6 31 262.76 957.00 

5720.000 9360 00 600.42 o.oo 0 56 0 00 196.48 2540.00 
5720.000 13680 00 603 83 3 42 0 55 3 42 347 45 2540 00 
5720.000 14820 00 604.52 0 69 0 59 4 10 609 92 2540 00 
5720.000 19310 00 606 95 2 43 0 79 6 54 718 15 2540 00 

7470.000 9360 00 600.88 0.00 0 46 0 00 532,50 1710 00 
7470 000 13680 00 604 35 3 47 0 51 3 47 682 20 1710 00 
7470 000 14820,00 605 05 0. 70 0.53 4. 17 715 58 1710.00 
7470 000 19310 00 607 46 2 41 0 51 6 58 861 56 1710 00 

/0210 000 9360 00 600 93 0 00 0 06 0 00 455 75 760 00 
' 8270 000 13680.00 604 38 3 45 0.04 3 45 823 15 760 00 I 

8270 000 14820.00 605.09 0 70 0.04 4 15 846 61 760 00 

l 8270.000 19310.00 607 50 2.42 0.04 6.57 967 19 760.00 

8340.000 9360.00 600 99 0 00 0 05 0 00 477.24 70 00 
8340.000 13680 00 604 45 3 46 0.06 3 46 813 4 1 70 00 
8340.000 14820 00 605 15 0 70 0 06 4 16 839 09 70 00 
8340 000 19310.00 607 57 2 42 0 06 6 58 961 01 70 00 

8394 000 9360 00 601.64 0 00 0 65 0 00 485 61 54 00 
8394 000 13680 00 604.92 3 28 0 47 3 28 820.72 54 00 
8394 000 14820 00 605.54 0 62 0 39 3 90 846.75 54 00 
8394 000 19310 00 607 83 2 29 0 26 6. 19 970 01 54 00 

8494 000 10440 00 601 62 0 00 -0 02 0 00 473 91 100 00 
8494 000 15320 00 604 89 3 27 -0.03 3 27 825.78 100.00 
8494 000 16560.00 605 5 1 0 62 -o 03 3 89 851 52 100 00 
8494 .000 21140 00 607 8 1 2 29 -o 02 6, 18 972 10 100 00 

9594.000 10440.00 601 79 0 00 0 17 0 00 677.40 1100 00 
9594.000 15320.00 605 04 3 26 0 15 3 26 842 19 1100 00 
9594 000 16560 00 605 66 0 62 0 15 3.87 861. 39 1100 00 
9594 000 21140 00 607 93 2 27 0 12 6 14 964.36 1100 00 
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30474 000 725.00 0 00 0.00 591. 75 6510 00 608. 46 0 00 608 77 2 67 4.46 1458 75 3981 09 
30474 000 725 00 0 00 0.00 591 75 8680 00 612 74 0 00 612.99 1 65 4 06 218 1 04 6751 84 
30474 000 725.00 0 00 0.00 591 75 8680 00 ~~ 0 00 613 JG 1 51 J 94 2278.11 7071 19 
30474 000 725 .00 0 00 0 00 591 75 8680.00 -rs 0 00 614 36 1 15 J 59 2653,26 8110 49 

31199 000 725 00 0 00 0 00 592 20 6510 00 608 58 0 00 609 04 3 77 5 44 1196 45 3353 63 
J 1199 000 725.00 0 00 0 00 592 20 8680 00 612.78 0 00 613. 18 2 58 5 11 1698 27 5400 74 
J 1199 000 725.00 0 00 0.00 592.20 8680 00 613 15 0 00 613 53 2 39 4 97 1746 55 5609 84 
31199 000 725 00 0 00 0 00 592 20 8680 00 614 17 0 00 614 50 1 92 4 61 1908 42 6270 57 

31299.000 100.00 0 00 0.00 592 40 6510 00 608 56 0.00 609 15 7 05 6 d9 1165 68 2452 51 
31299 000 100 00 0 00 0 00 592 40 8680 00 612 76 0 00 613 27 d 76 6 15 166 7 25 3978 17 
31299.000 100 00 0 00 0 00 592 40 8680 00 613 14 0 00 613 61 4 40 5 99 1715 52 d137 22 
31299 000 100 00 0 00 0 00 592 40 8680.00 614 16 0 00 614 57 3 53 5 55 1882 81 d622 66 

31350 000 51 00 613 70 609.60 592 40 6510 00 608 48 0 00 609.32 10 49 7 37 882 86 2009 94 
31350 000 51 00 613 70 609 60 592 40 8680 00 614. 17 0 00 614 57 3 52 5 55 1883 99 4625 39 
31350 000 51 00 6i3 70 609 GO 592. 40 8680.00 6i4 46 0 00 614 84 3 30 5 42 1952 24 4778.87 
31350 000 51 00 613 70 609 60 592 40 8680,00 615.20 0 00 615 53 2 79 5 10 2129 37 5200 11 

31430 000 80 00 0 00 0 00 592,50 6510 00 608.88 0 DO 609 d7 7 79 6 5d 116 1 94 2332 23 
31430 000 80 00 0 00 0 00 592 50 8680 00 614 19 0 00 614.61 d 13 5 61 1854.44 4268 7 1 
31430 000 80.00 0 00 o.oo 592 50 8680 00 614 48 0 00 614 87 3 87 5 50 1922 34 4411 83 
31430 000 80 00 0.00 0 00 592 50 8680 00 615 22 0 00 615 56 3 26 5 17 2098 62 d809 1 1 

31483.000 53 00 614 90 610 90 592 50 6510 00 608 77 0 00 609 68 11 81 7 62 854 34 1894 57 
31483.000 53 00 614 90 610 90 592 50 8680 00 615 39 0 00 615 72 3 13 5 10 2140.48 4903 74 
31483 000 53.00 614 90 610.90 !592 50 8680 00 615.57 0 00 615 88 3 00 5 02 2189 03 5011 48 
31483 000 53 00 614.90 610.90 592 50 8680 00 616.01 O OD 616.30 2 69 • 82 2317 50 5289.22 

31583 000 100 00 o.oo 0 00 592 55 6510 00 609. 46 o.oo 609.88 3 30 5 18 1255 94 3583 27 
31583 000 100 00 0 00 0 00 592 55 8680 00 615.47 0.00 615.75 1 55 4 29 2100 22 6961 12 
31583.000 100 00 0 00 0 00 592 55 8680 00 615 64 0 00 615 92 1 49 4 24 2137 32 7106 95 
31583 000 100 00 0 00 0 00 592 55 8680 00 616 07 0 00 616.33 1 35 4 10 2237. 16 7476 92 

33333 000 1750 00 0.00 0 00 593 40 6510 00 610.07 0 OD G 10 41 2 77 4 73 1375 82 3908 7 1 
33333.000 1750 00 o.oo 0 00 593 40 8680.00 615.77 0 OD 615.99 1 15 3 86 2602 55 8097, 49 
33333 000 1750 00 0 00 0 00 593 40 8680 00 615 93 0 00 616 15 1 10 3.81 2663 12 8273 40 
33333 000 1750.00 0 00 0 00 593,40 8680.00 616 34 0 00 616.53 0 99 3 67 2822 85 8733 76 

33433.000 100 00 0 00 0 00 593,60 6510 00 610 07 0 00 610 48 3 50 5 16 1301 70 3480 82 
33433 .000 100 00 0 00 0.00 593 60 8680 00 615 77 0 00 616 01 1 53 4 20 2550 89 7013 09 
33433 .000 100 00 0 00 0 00 593 GO 8680 00 615.93 0 00 616 17 1 47 4. 13 2609 42 7166 70 
33433.000 100 00 0.00 0 00 593.60 8680 00 616 34 0 00 616 55 1 32 3 97 2769 28 7566 35 

• 33438.000 5.00 613 00 612 90 593 60 6510 00 610.07 0.00 6 10. 48 3 50 5 16 1301 70 3480 82 
33438 000 S 00 613 00 612 90 593.60 8680 00 615 BB 0 00 616.12 1 49 4 16 2589 43 7114 33 
33438.000 5 00 613 00 612 90 593 60 8680 00 616 03 0 00 616.27 1 43 4 10 2645 09 7257.82 
33438 000 5 00 613.00 612 90 593 60 8680 00 616 d2 0 00 616 63 1. 29 3 94 2800 48 7642 45 
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33538 .000 100.00 0 00 0.00 593.59 6510 00 610 17 0 00 610 53 2 83 4 77 1365 35 3868 26 
33538 000 100 00 0 00 0 00 593 59 8680 00 615 92 0 00 616 14 1 . 16 3 88 2588 36 8056 08 
33538 000 100.00 0 00 0.00 593 59 8680 00 616 07 0 00 616 28 1 12 3 83 2638 83 8203 00 
33538 000 100.00 0.00 0 00 593.59 8680 00 Gib 44 0 00 Gib 64 ; Oi 3. 70 2785 89 8628 90 

34888 000 1350.00 0 00 0 00 593.50 6510 00 610 56 0 00 610 95 3 35 5 03 1294 13 3557 93 
34888 000 1350.00 0 00 0 00 593.50 8680.00 616 07 0 00 616 34 1 60 4. 14 2226 01 6857 28 
34888 000 1350.00 0 00 0 00 593.50 8680 00 616.22 0 00 616 47 1 54 4 09 2264 93 6994 80 
34888 .000 1350 00 0.00 0 00 593.50 8680 00 616 58 0 00 616 81 1 39 3 95 2371 84 7358 84 

37038 000 2150.00 0 00 0 00 594.20 6510 00 611 26 0 00 611 . 63 2 99 4 93 1320 23 3765 58 
37038 .000 2150 00 0 00 0 00 594 20 8680 00 616 41 0 00 616 70 1 73 4 34 1998 29 6601 03 
37038 .000 2150 00 0 00 0 00 594.20 8680 00 616 54 0 00 616 83 1 69 4 30 2018 31 6683 77 
37038.000 2150 00 0 00 0 00 594 20 8680 00 616 87 0 00 617 14 58 4 20 2082 63 6903 80 

37088.000 50.00 0 00 0.00 595 10 6510 00 611 14 0 00 6 11 80 11 01 6 54 1005 92 1962 21 
37088 000 50 00 0 00 0 00 595 10 8680 00 616, 35 0 00 616 80 5 95 5 47 1662 74 3556 97 
37088.000 50 00 0 00 0 00 595 10 8680 00 616 48 0 00 616 92 5 76 5 41 1681 96 3616 00 
37088 000 50 00 0 00 0 00 595 10 8680 00 616 81 0 00 617 23 5 29 5 27 1744 87 3774 30 

37121 000 33.00 617 90 615 30 595 10 6510 00 6 t 1 . t 8 0 00 611 84 10 80 6 54 995 53 1981 24 
37121 000 33.00 617 90 615 30 595.10 8680 00 616 92 0 00 617 32 5 15 5 22 1767 71 3825 86 
37121 000 33 00 617 .90 615 30 595. 10 8680 00 617 06 0 00 617 45 4 96 5 16 1800 20 3897 55 
37121 000 33.00 617 90 615 30 595. 10 8680 00 617 42 0 00 617 79 4 50 4 99 1892 76 4093 85 

37221 000 100.00 0 00 0 00 595.10 6510 00 611 60 0 00 611. 98 3 00 4 92 1323 96 3756 87 
37221 000 100 00 0 00 0 00 595 10 8680 00 617 11 0 00 617 39 1 60 4 21 2062 35 6855 42 
37221.000 100.00 0 00 0 00 595. 10 8680 00 617 25 0 00 617 52 1 56 4 17 2081 93 6943 53 
37221 000 100 00 0 00 0 00 595 10 8680 00 617 59 0 00 617 85 45 4 06 2181 22 7203 77 

39121.000 1900.00 0 00 0 00 595 20 6510 00 612.20 0 00 612 64 3 88 5 36 1214 63 3306 52 
39121.000 1900 00 0 00 0 00 595 20 8680 00 617 42 0 00 617 74 2 01 4 57 1915 60 6129 80 
39121.000 1900.00 0 00 0 00 595.20 8680 00 617 54 0 00 617 86 1 95 4 52 1936 40 6217 1 1 
39121.000 1900 00 0 00 0.00 595 20 8680.00 617 87 0 00 618 17 1 81 4 41 1990 63 6446 66 

41121.000 2000 00 0 00 0 00 595 60 6510 00 612.95 0 00 613 56 4 86 6 28 1035 87 2954 45 
41121.000 2000 00 0 00 0 00 595 60 8680 00 617 78 0 00 618.29 3 12 5 76 1507 35 4918 00 
41121.000 2000 00 0 00 0 00 595.60 8680 00 617 89 0 00 618 40 3 05 5 71 1519 46 4971 57 
41121.000 2000 00 0 00 0 00 595.60 8680 00 618 19 0 00 618.67 2 88 5 60 1551 06 5 111 93 

42521.000 1400 00 0 00 0 00 595.40 6510 00 613 74 0 00 614 03 2 19 4.31 1511 04 4398 96 
42521.000 1400 00 0 00 0.00 595 40 8680 00 618 36 0 00 618 61 1 46 3 97 2186 91 7188 18 
42521 000 1400 00 0 00 0 00 595 40 8680 00 618 47 0 00 618 71 1 43 3 94 2203 32 7259 92 
42521 000 1400 00 0 00 0 00 595 40 8680 00 618 74 0 00 618 97 36 3 86 2246 52 7449 73 

• • • 
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SECNO XLCH ~LTRO ELLC ELMIN Q CWSEL CRIWS EG 1QK>t:S VCH AREA 01K 

21119 000 900 00 0 00 0.00 588 70 9210 00 604.98 0.00 605 31 2 42 4 69 2159 98 5915 3; 
21119000 900 DO 0.00 0 00 588 70 13320 00 608. 51 0 00 608 79 84 4 60 3484 34 9826.91: 
21119,000 900 00 0 00 0 00 588. 70 14260.00 609 03 0 00 609 32 80 4 64 3757 89 10634 1, 
21119,QOO 900 00 0 00 0 00 588.70 17650 00 610 88 0.00 6 11 15 55 4 65 5007 89 14175 2: 

22069.000 950.00 0 00 0 00 588 20 9210.00 605 20 0.00 605 62 3.78 5 25 1755 01 4739 9' 
22069.000 950 00 0 00 0 00 588 20 13320 00 608 GO 0 00 609 OB 3 32 5 57 2423 19 7311 51 
22069.000 950 00 0 00 0 00 588 20 142.bO 00 609 11 0 00 609 61 3 34 5 70 2567 76 7799 2, 
22069.000 950 00 0 00 0 00 588.20 17650.00 610 89 0 00 6 11 44 3 16 6 03 3188.81 9932 7( 

22419 000 350.00 0 00 0 00 588 20 8580 00 605 58 0 00 605. 72 1 15 3 46 3379 12 8015 6, 
22419 000 350 00 0 00 0.00 588. 20 12280.00 609 05 0 00 609 16 0 72 3.20 5233 77 14483 2( 
22419 000 350 00 0 00 0 00 588 20 i3000 00 G09.59 0 00 609 70 0 69 3 20 5528 04 15654 4, 
22419 000 350.00 0 00 0 00 588.20 15610.00 6 11 42 0 00 6 1 1 52 0 6 1 3 21 6582 71 20012 .o: 

23319 000 900 00 0.00 0 00 588 50 8580 00 605.54 0 00 605.95 2 84 5 20 1724 33 5095. 4( 
23319.000 900 00 0 00 0.00 588 50 12280.00 608 95 0 00 609 36 2 27 5 36 2810 20 8148 2: 
23319 000 900 00 0 00 0 00 onn 50 13000 00 609. 49 0 00 609 88 2 15 5 33 3101 23 6860. Si -.,oo' 

23319 000 900.00 0 00 0 00 5B8 50 15610 00 611 35 0.00 611 67 67 5.05 4482 36 12083 G: 

23569.000 250 00 0 00 0 00 588 40 6510 00 605 82 0 00 606 03 54 3 68 1768 98 5254 o: 
23569 000 250 00 0 00 o.oo 588 40 8680 00 609 22 0 00 609 42 23 3 66 2626 21 7825 7' 
23559.000 250 00 0.00 0 00 588 40 8680 00 609 76 n nn 609 94 no 3 ,c 2905. 75 8413 6~ V vv vu SU 

23569 000 250 00 0 00 0 00 588 40 8680 00 611 61 0 00 6 1 1 72 0 58 2 76 4197 58 11362.4: 

24369 000 800.00 0 00 0,00 588 90 6510 00 605 89 0 00 606 21 2 24 4 48 1454 14 4345 4; 
24369.000 800.00 0 00 0 00 588 90 8680 00 609 25 0 00 609 57 1 80 4 56 2010 86 6471 1: 
24369 000 BOO 00 0 00 0 00 588 90 8680 00 609 79 0 00 610 OB 58 4 36 2143 97 6909 7: 
24369.000 800,00 0 00 0 00 588 90 8680.00 6 11 61 0 00 6 1 1 80 0 96 3 67 2870 69 8860 8, 

25819.000 1450.00 0 00 0 00 588 80 6510.00 606, 21 0 00 606 68 3 99 5 50 1183 25 3259 3; 
25819.000 1450.00 0 00 0,00 588 80 8680.00 609 49 0 00 609 96 3.29 5 51 1577 36 4782 8' 
25819 000 1450 00 0 00 0,00 588 80 8680 00 609 99 0 00 610 42 2 87 5 29 1671 58 5119 GE 
25819 000 1450 00 0 00 0 00 588 80 8680.00 611, 73 0 00 612 01 1.65 4 36 2459 12 6751 G; 

25919 000 100.00 0 00 0 00 589,50 6510 00 606.21 0 00 606.80 9 72 6 16 1061 72 2087.8t 
25919 000 100 00 0 00 0 00 589.50 8680 00 609.49 0 00 610.06 7 7 1 6 15 1449 52 3126 4; 
25919 000 100 00 0 00 0,00 589 50 8680 00 609 98 0 00 6 10 51 6 72 5 89 154 1 13 3347 .GE 
25919.000 100 00 0 00 0 00 589 50 8680 00 611 74 0 00 612 04 3 67 4 71 2250 43 4529 6( 

26025.000 106.00 610.00 607 90 589 50 6510 00 606 32 0 00 606 90 9 53 6 11 1065 61 2109 2E 
26025 000 106 00 610.00 607 90 589 50 8680 00 610 26 0 00 610.76 6 23 5,74 1609 91 3411 8! 
26025.000 106.00 610 00 607 90 589 50 8680 00 610 72 0 00 6 11 16 5 38 5 45 1781 61 3740 8! 
26025.000 106 00 610.00 607 ,90 589 50 8680.00 612 11 0 00 612 38 3 18 4 45 2420 60 4869 2! 

26125.000 100 00 0 00 0 00 589 49 6510.00 606 48 0 00 606 99 4 43 5 72 1137 15 3093 ,: 
26125.000 100.00 0.00 0 00 589 49 8680.00 610 35 0 00 610 81 3 14 5 43 1606 89 4901. 1' 
26125.000 100.00 0 00 0 00 589 49 8680.00 610 78 0 00 611 . 20 2 79 5 24 1694 82 5193 9( 
26125 .000 100.00 0 00 0 00 589 49 8680.00 612. 11 0 00 612.42 1 85 4,55 2267 57 6380. 1! 
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SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10K•S VCH AREA 01K 

26900.000 775 00 0 00 0.00 589 40 6510 00 606 90 0 00 607 32 3 92 5 21 1249 20 3289 62 
26900.000 775. 00 0 00 0 00 589 40 8680 00 610 65 0 00 611 05 2 93 5 14 1851 11 5070 82 
26900.000 775 00 0 00 0.00 589 40 8680 00 611 05 0.00 611 42 2 62 4 95 1996 52 5358 04 
26900.000 775 00 0 00 0 00 589 40 8680 00 612 29 0 00 612.57 1 84 4.37 2491 5 1 6399 53 

27150.000 250 00 0 00 0.00 590 50 6510.00 606.96 0 00 607 42 3 25 5 49 1270 66 3610 07 
27150 000 250 00 0 00 0 00 590.50 8680 00 610 73 0 00 611.11 2 06 5 21 2028 50 6050 62 
27150 000 250 00 0 00 0 00 590.50 8680.00 611 12 0 00 611 48 1 86 5 03 2122 09 6362 00 
27150 000 250 00 0 00 0 00 590.50 8680.00 612 32 0 00 612 61 1 37 4 53 2453 14 7407 39 

27900 000 750 00 0 00 0 00 589.90 6510 00 607 26 0 00 607 67 3 35 5 18 1290 52 3558.31 
27900 000 750 00 0 00 0 00 589.90 8680 00 610 91 0 00 611 28 2 23 4 94 1902 97 5808 37 
27900 000 750.00 0 00 0 00 589 90 8680 00 611 28 0 00 611 62 2 03 4 79 1980 48 6099 06 
27900.000 750.00 0 00 0.00 589 90 8680 00 612 44 0 00 612 72 1 50 4 34 2302 92 7090 44 

28000.000 100 00 0 00 0 00 590 10 6510 00 607 28 0 00 607 73 5 45 5 46 1233 21 2788.88 
28000.000 100 00 0 00 0 00 590 10 8680 00 610 92 0 00 611 32 3 72 5 20 1821 01 4502 96 
28000.000 100. 00 0 00 0 00 590 10 8680 00 611 29 0 00 611 .66 3 37 5 04 1894 27 4726 03 
28000.000 100.00 0 00 0 00 590 10 8680 00 612 45 0 00 612 75 2 49 4 55 2193 58 5497 32 

28031.000 31 .00 613.20 608 70 590 10 6510 00 607 29 0.00 607.76 5 73 5 53 1177 93 2718 58 
28031 .000 31 .00 613 20 608 70 590 10 8680.00 611 61 0 00 611 96 3 12 4 89 1961 34 4915 63 
28031.000 31 00 613 20 608. 70 590 10 8680 00 612 00 0 00 612.33 2 82 4 73 2053 31 5170 23 
28031 .000 31 00 613 20 608.70 590 10 8680 00 613 24 0 00 613 48 2 01 4 20 2465 46 6120 14 

28331 000 300.00 0 00 0 00 590. 70 6510 00 607 53 0 00 607.91 2 99 4.92 1322 63 3762 62 
28331 000 300 00 0 00 0 00 590. 70 8680 00 611 74 0 00 612.04 1 87 4 51 2218 30 6342 35 
28331. 000 300 00 0 00 0.00 590. 70 8680.00 612 12 0 00 612 40 1 67 4 34 2375 95 6715.07 
28331 000 300 00 0 00 0 00 590 70 8680 00 613 33 0 00 613 54 1 16 3 81 2965 93 8064 23 

28431 000 100 00 0 00 0 00 592 10 6510 00 607 51 0 00 608 05 15 54 5 94 1096 93 1651 21 
28431 000 100 00 0 00 0 00 592 10 8680.00 611 72 0 00 612 13 10 29 5 24 1856 98 2705 25 
28431 .000 100 00 0.00 0.00 592. 10 8680 00 612 12 0 00 612 .48 8 91 4 97 2005 60 2908 48 
28431 000 100 00 0.00 0 00 592 10 8680 00 613 35 0 00 613 57 5 46 4 12 2569 25 3715 69 

* 28449 000 18 .00 613 10 610 80 592 10 6510 00 607 54 0 00 608 OB 15 44 5 92 1100 22 1656 53 
28449 000 18.00 613.10 610. BO 592 10 8680 00 612.25 0 00 612 59 8 47 4 87 2059 05 2983 16 
28449.000 18.00 613 10 610 80 592 10 8680 00 612 70 0 00 612.99 7 12 4 57 2251 37 3252 05 
28449 000 18.00 613 10 610 BO 592 10 8680 00 613 88 0 00 614 07 4 35 3,77 2854 59 4159 47 

28549 000 100.00 0.00 0 00 592 04 6510 00 607 71 0 00 608 18 4 02 5 49 1186 65 3248 38 
28549.000 100 00 0 00 0.00 592 04 8680 00 612 28 0 00 612 64 2 34 4 86 1949 36 5670 72 
28549 000 100 00 0 00 0 00 592 04 8680 00 612 71 0 00 613 04 2 OB 4 67 2081 27 6017 79 
28549 000 100 00 0.00 0 00 592 04 8680 00 613 87 0 00 614 13 1 48 4 16 2558 54 7136 27 

29749 000 1200.00 0 00 0 00 591 30 6510 00 608 32 0 00 608 56 2 39 4 00 1628 87 4212 33 
29749 000 1200 00 0 00 0.00 591 30 8680.00 612 68 0 00 612 87 1 30 3 48 2586 34 7616 82 
29749.000 1200.00 0 00 0 00 591 30 8680.00 613 07 0 00 613 24 16 3.36 2693 58 8051 8 1 
29749.000 1200 00 0 00 0.00 591. 30 8680 00 614 13 0.00 614.27 0.87 3.07 3019 25 9315.60 

;. • • • 



SECNO 

8494.000 
8494.000 
8494 000 
8494,000 

9594,000 
9594 000 
9594.000 
9594.000 

9653,000 
965::3 000 
9653 000 
9653.000 

9654.000 
9654 000 
9654 000 
9654 000 

9676.000 
9676 .000 
9676.000 
9676.000 

9677 000 
9677 000 
9677 000 
9677 000 

9777. 000 
9777 000 
9777 000 
9777 .000 

11596 000 
11596.000 
11596 000 
11596.000 

13196.000 
13196.000 
13196 000 
13196 000 

14796 000 
14796.000 
14796 000 
14796 000 

7???7? 

XLCH 

100 00 
100 00 
100 00 
100 00 

1100 00 
1100.00 
1100 00 
1100 00 

59 00 
59 00 
59 00 
59 00 

1.00 
1.00 
1.00 
1 00 

22 00 
22 00 
22 00 
22.00 

00 
00 
00 
00 

100 00 
100 00 
iOO vu 
100 00 

1819 00 
1819.00 
1819.00 
1819 00 

1600 00 
1600 00 
1600 00 
1600.00 

1600.00 
1600 00 
1600 00 
1600 00 

ELTRD 

0.00 
~ M 
V,VV 

0 00 
0 00 

0 00 
0 00 
0 00 
0 00 

0 00 
0 00 
0.00 
0.00 

601 40 
601 40 
601 . 40 
601 40 

601 40 
601 40 
601 40 
601 40 

0.00 
0.00 
0 00 
0 00 

0 00 
0 00 
0 00 
0.00 

0 00 
0.00 
0 00 
0 00 

0 00 
0.00 
0 00 
0 00 

0.00 
0.00 
0.00 
0 00 

ELLC 

0.00 
~ -v.vv 

0 00 
0.00 

0 00 
0.00 
0 00 
0 00 

0 00 
0 00 
0.00 
0.00 

603 40 
603 40 
603 40 
603. 40 

603 40 
603 40 
603 40 
603 40 

0 00 
0 00 
0 00 
0 00 

0 00 
0 00 
0 00 
0.00 

0.00 
0 00 
0 00 
0.00 

0 00 
0 00 
0 00 
0 00 

0 00 
0 00 
0.00 
o.oo 

ELMIN 0 

584 50 10440,00 
584,§0 15320 00 
584.50 16560 00 
584,50 21140.00 

585 70 
585.70 
585 70 
585 70 

585 40 
585 40 
585 40 
585 40 

585 40 
585 40 
585 40 
585.40 

585 40 
585 40 
585 40 
585 40 

585 40 
'5B5 40 
585 40 
585 40 

585 45 
585.45 
585 q:, 

585 45 

586,40 
586,40 
586 40 
586 40 

10440 00 
15320 00 
16560 00 
21140 00 

10440 00 
15320 00 
16560 00 
21140 00 

10440 00 
15320 oo 
16560 00 
2114000 

10440 00 
15320 00 
16560 00 
21140 00 

10440 00 
1'5320 00 
16560 00 
2 1140 00 

10440 00 
15320 00 
i6560 00 
2 1140 00 

10440 00 
15320.00 
16560 00 
21140 00 

585 50 10440 00 
585 50 15320 00 
585 50 16560.00 
585 so 2 1140 00 

587 30 
587 30 
587 30 
587 30 

10440 00 
15320 00 
16560 00 
21140 00 

• 
CWSEL 

601 62 
604 89 
605 51 
607.81 

601 79 
605 04 
605 66 
607 93 

601 .83 
605.07 
605 69 
607 95 

601 71 
604 97 
605.61 
607 93 

601 71 
604 99 
605 62 
607 93 

602.07 
GOS 24 
605 83 
607 99 

602.08 
605 25 
605 84 
608 00 

602.32 
605 34 
605.92 
608 05 

602 81 
605 84 
606 40 
608 45 

603. 18 
606 20 
606 74 
608 70 

CRIWS 

0 00 
0 00 
o.oo 
0.00 

0 00 
0 00 
0 00 
0 00 

0 00 
0 00 
0 00 
0 00 

0.00 
0.00 
0 00 
0 00 

0 00 
0 00 
0 00 
0 00 

0 00 
0 00 
0.00 
0 00 

0 00 
0 00 
0 00 
0 00 

0 00 
0 00 
0 00 
0 00 

0 00 
0 00 
0 00 
0 00 

0 00 
0.00 
0 00 
0 00 

EG 

601. 85 
605 10 
605 72 
607 99 

602.03 
605 22 
605 84 
608 09 

602 05 
605 2d 
605 85 
608 10 

602. 18 
605 33 
605.93 
608, 12 

602 19 
605 34 
605 94 
608 13 

602 27 
605 40 
605 99 
608 14 

602.28 
605 41 
606 00 
608. 15 

602 73 
605 79 
606.37 
608 48 

603 16 
606 24 
606.82 
608 88 

603 64 
606 81 
607 40 
609 52 

10K•S 

62 
27 
23 
03 

86 
20 

1 15 
0 94 

63 
1 OB 
1 04 
0 86 

2 71 
4 74 
4 57 
3 17 

2 71 
4 73 
4 61 
3 17 

49 
03 

1 00 
0 87 

51 
03 

i 00 
0 86 

3 00 
2 71 
2 67 
2 36 

2 43 
2 84 
2 82 
2 63 

3 16 
3 52 
3 69 
4 18 

VCH 

4 25 
4 30 
4 33 
4 31 

4 28 
3 99 
4 00 
3 95 

4 06 
3 84 
3 85 
3 82 

5 53 
5 34 
5 19 
3 80 

5 53 
5 34 
5 17 
3 79 

3 93 
3 77 
3 BO 
3 85 

3 94 
3 77 
3 80 
3 83 

5. 13 
5.56 
5 63 
5 72 

4 83 
5 26 
5 36 
5 61 

5 38 
6 27 
6 52 
7 30 

PAGE 105 • 

AREA 01K 

3368 60 8200 13 
5351 21 13598, 25 
5872.20 14942 20 
7945 41 20823 06 

3395 19 
5911 83 
6435 21 
8483 22 

7660 08 
13961 27 
15461 30 
21825 25 

3633 82 8184 00 
6183 47 14732 35 
6705 47 16258 61 
8777 41 22809 63 

1924 48 
3658 95 
4091 33 
6173 82 

6340 09 
7036 26 
7744 88 

11866 92 

1926 15 6344 14 
3663 OB 7043 20 
4095 01 7713 24 
6178 03 11878 83 

3795 68 
6285 43 
6782 .02 
8719 05 

8539 57 
15091 49 
16562.87 
22674 48 

3774 22 8491 11 
6321 OB 15059 13 
6834 68 Hl549 92 
8844 44 22766 05 

2053 64 6025 88 
3522 18 9304 53 
3877 55 10141 97 
5232 54 13764 65 

2342 30 6690 49 
3439 51 9090 95 
3732 27 9860 32 
4808 25 13023 97 

1938 85 
2443 77 
2539 69 
2895 72 

587 1 15 
8166 83 
8616 77 

10338.81 
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SECN0 XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10KTS VCH AREA 01K 

16096 000 1300 00 0 00 0.00 586 80 9210 00 603 70 0 00 604 03 2 81 4 67 1973 87 5497 84 
16096 000 1300 00 0 00 0 00 586 BO 13320 00 606, 82 0 00 607 22 2 54 5 12 2774 78 8358 49 
16096.000 1300 00 0 00 0 00 586. 80 14260 00 607 41 0 00 607 82 2 47 5 18 3090 03 9067 08 
16096.000 1300.00 0 00 0 00 586 80 17650 00 609 57 0 00 609 96 2 11 5 20 4272 00 12155 92 

16396.000 300 00 0 00 0 00 587.50 9210 00 603 76 0 00 604 16 3 49 5 03 1831 38 4926 51 
16396 .000 300.00 0 00 0 00 587 50 13320.00 606 85 0 00 607 37 3 75 5 80 2449 67 6876 08 
16396 000 300.00 0 00 0 00 587 50 14260.00 607 44 0 00 607 97 3 71 5 91 2706 62 7407 18 
16396 000 300.00 0 00 0.00 587.50 17650.00 609 58 0 00 610.10 3 25 6 01 3727 06 9791 87 

16418 000 22 00 606 10 605 30 587 50 9210 00 603 77 0 00 604 16 3 49 5 03 1831 38 4926 5 1 
16418.000 22.00 606 10 605 30 587 50 13320 00 607 24 0 00 607 72 3 41 5 62 2612 65 7212 98 
16418 000 22.00 606 10 605 30 587 50 14260 00 607 74 0 00 608 24 3 43 5 75 2845 99 7700 63 
16418 000 22 00 60G 10 605 30 587 50 17650 00 609 61 0 00 610 12 3 23 6 00 3738 04 9820 55 

16768,000 350 00 0 00 0 00 588 00 9210 00 604 03 O 00 604.28 48 4 26 2665 47 7567 92 
16768.000 350.00 0.00 0 00 588 00 13320.00 607 65 0 00 607 86 06 4 19 4337 04 12908 96 
16768.000 350 00 0 00 0 00 588 00 14260 00 608 17 0.00 608.39 1 05 4 25 4610 53 13887 24 
16768 000 350 00 0 00 0 00 588 00 17650.00 610 04 0 00 610 26 0 99 4 39 5644 97 17755 57 

17168.000 400 00 0 00 0 00 588 00 9210.00 604. 22 0 00 604 37 23 3 65 3302 57 8318 31 
17168 000 400 00 0 00 0 00 588.00 13320 00 607 80 0 00 607.93 0 76 3 35 5181 64 15261 19 
17168.000 400.00 0 00 0 00 588 00 14260 00 608. 33 0 00 608. 46 0. 75 3 39 5471 36 16487 3 1 
17168 000 400 00 0 00 0 00 588 00 17650 00 610 19 0 00 610. 32 0 69 3 48 6518 83 21201 03 

17268.000 100.00 0 00 0 00 586 50 9210 00 604.23 0 00 604. 40 1 81 3 29 2796 84 6846 40 
17268 000 100 00 0 00 0.00 586.50 13320 00 607 76 0 00 607.99 2 15 3 83 3627 95 9075 51 
17268.000 100.00 0 00 0 00 586 50 14260 00 608 29 0 00 608 52 2 19 3 93 3896 79 9635 50 
17268 000 100 00 0 00 0 00 586 50 17650 00 610 15 0 00 610. 39 2 05 4 05 5074 47 12319 79 

17368 .000 100 00 607 10 607 00 586 50 9210 00 604 25 0 00 604 41 1 92 3.29 2796 90 6648 44 
17368.000 100.00 607 10 607 00 586 50 13320 00 607 91 0 00 608 13 2 08 3 79 3701 47 9225 76 
17368.000 100 00 607 10 607 00 586 50 14260 00 608 44 0 00 608 67 2 11 3 88 3981 46 9814 69 
17368 000 100 00 607 10 607 00 586 so 17650 00 610 32 0 00 610. 54 1 96 3 98 5187 70 12612 55 

18244.000 876 00 0 00 0 00 587 30 9210 00 604 35 0.00 604 67 2 05 4 67 2268 99 6428 14 
18244.000 876 00 0 00 0 00 587 30 13320 00 608 05 0.00 608. 28 24 4 28 4181 72 11943 08 
18244 .000 876. 00 0 00 0 00 587 30 14260 00 608 58 0 00 608 81 20 4 29 4547 00 13017 84 
18244.000 876 00 0 00 0 00 587 30 17650 00 610 47 0 00 610 67 02 4 24 5900 26 17486 62 

19119 000 875.00 0 00 0 00 588. 10 9210 00 604 53 0 00 604 86 2 28 4 63 2120 65 6097 OB 
19119 000 875 00 0 00 0 00 588. 10 13320 00 608 10 0 00 608 44 1 95 4 86 3297 56 9547 74 
19119.000 875.00 0 00 0 00 588 10 14260.00 608 62 0 00 608 98 1 97 4 97 3512 78 10160 99 
19119 000 875.00 0 00 0 00 588 10 17650 00 610 45 0.00 610 84 1 92 5 27 4359 89 12734 61 

20219 000 1100 00 0 00 0 00 587 70 9210 00 604 90 0 00 605 09 70 3 47 2825 72 7056 81 
20219.000 1100 00 0 00 0 00 587 70 13320 00 608 46 0 00 608 63 20 3 43 4585 72 12134 98 
20219 000 1100 00 0 00 0 00 587 70 14260 00 608.99 0 00 609 16 18 3 47 4992 4 1 13147 68 
20219 000 1100.00 0 00 0.00 587 70 17650 00 610.84 0 00 611 01 03 3 51 6744 24 17422 89 

• • • 
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*******••··················~······················ HEC2 RELEASE DATED NOV 76 UPOATEO MAV 1984 

ERROR CORR - 01 ,02 ,03 ,04 ,05 ,06 
MODIFICATION - 50,51,52,53,54,55,56 

··········································~······· 
NOH- ASTERISK (') AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

RED RUN DRAIN 10 

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC ELMIN 0 CWSEL CRIWS EG 10K*S VCH AREA 01K 

165 000 0 00 0 00 0 00 576,90 10780.00 597 80 0 00 598 13 4 16 4 74 2658 67 5285 7 
165,000 0 00 0 00 0,00 576 90 15910.00 599 30 0 00 599 76 5 37 5 82 3471 66 6866 2' 
165 000 0 00 0,00 o,oo 576 90 17390 00 599 70 0,00 600. 19 5 60 6 05 3706 39 7351 1: 
165 000 0 00 0 00 0 00 576 90 23340 00 601 60 0 00 602 12 5 4 1 6 47 4897 84 10037 1 

194 000 29 00 599 60 596 30 576 90 10780 00 599 01 0 00 599 24 2 79 4 11 3290 24 6458 4, 
194 000 29 00 599 60 596 30 576 90 15910 00 601 50 0 00 601 75 2 64 4 47 4817 83 9797 11 
194.000 29 00 599 60 596 30 576 90 17390.00 601 98 0 00 602 25 2 70 4 62 5144 80 10574 7! 
194.000 29 00 599 60 596 30 576 90 23340 00 603 74 0.00 604 04 2 89 5 11 6393 28 13730 91 

594 .000 400 00 0 00 0 00 580 17 10780 00 599.09 0 00 599 33 1 80 4 23 4829 94 8038 71 
594.000 400,00 0 00 0 00 580 17 15910 00 601 56 0 00 601 87 2 09 5 01 7392 65 10997 8! 
594.000 400.00 0 00 0 00 580 17 17390.00 602 04 0 00 602 39 2 26 5 30 7724 97 11557 5 
594 000 400,00 0 00 0 00 580 17 23340 00 603 76 0 00 604 25 2 91 6 36 8925 69 13672 7: 

1039.000 445.00 0 00 0 00 583 10 10060.00 599 08 0 00 599.54 2 76 5 51 2291 65 6054 4 
1039 000 445.00 0 00 o.oo 583. 10 14650,00 601 48 0 00 602.19 3 37 6 80 2827.91 7978 8: 
1039 000 445.00 0 00 0.00 583, 10 16040.00 601 94 0 00 602 74 3,67 7 23 2930. 77 8372 01 
1039 000 445 00 0 00 0.00 583, 10 21540 00 603 58 0 00 604. 76 4.80 8,81 3295 95 9828 1 

1100,000 61,00 o,oo 0.00 581 . 70 10060 00 599. 17 0 00 599.58 5 06 5 15 1953.73 4473 8: 
1100 000 61 .00 0.00 0 00 581 70 i4650 00 601 .66 0 00 602.25 6 37 6 18 2369 62 '5803 9, 
1100 000 61 ,00 0.00 0 00 581, 70 16040 00 602. 15 0 00 602 81 6 78 6.53 2455 77 6159 2, 
1100 000 61 00 0 00 0 00 581 70 21540 00 604 15 0 00 604 92 7 03 7 27 5862 76 8123 2 

1143 000 43 00 603 10 601 70 581 70 10060 00 599. 17 0 00 599 63 5 24 5 45 1844 81 4395 2, 
1143,000 43 00 603, 10 601 70 581 , 70 14650 00 602.06 0 00 602 62 5 78 6 00 2444 98 6095 2 
ii43.000 43 00 603 10 ~v, 70 58 i ,v 16040 00 602 7i 0 00 603 32 5 96 G 28 2558 U!J 6570 7 
1143 000 43 00 603 10 601, 70 581 70 21540 00 605 11 0 00 605 82 5 91 6 92 6012.36 8863 1, 

1150 000 7 00 0 00 0 00 581. 78 10060 00 599 28 0 00 599 66 1 94 4 97 2395 42 7216 7 
1150 000 7 00 0 00 0,00 581 . 78 14650 00 602 06 0,00 602 63 2 33 6 09 2914 15 9598 4, 
1150 000 7.00 0 00 0 00 581. 78 16040.00 602. 70 0 00 603 34 2 48 6 44 3033 16 10182 4' 
1150 000 7.00 0 00 0 00 581 . 78 21540 00 605 01 0 00 605 92 3 02 7 68 3462 70 12402 8 



777777 777777 PAGE 104 

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10K*S VCH AREA 01K 

1180.000 30.00 0 00 0 00 582. 10 10060 00 599 24 0 00 599 7 1 5 98 5 46 1842 50 4 114 95 
1180.000 30 00 0 00 0.00 582 10 14650 00 602 04 0 00 602 66 6 57 6 32 2316 26 5716 20 
1180.000 30 00 0.00 0 00 582, 10 16040 00 602 69 0 00 603 37 6 72 6 60 2428 63 6185 81 
1180.000 30.00 0.00 0.00 582 10 21540 00 605 55 0 00 606 05 4 64 6 21 6639 51 10003 88 

1223 000 43 00 603 40 601 00 582 10 10060 00 599 27 0 00 599 73 5 91 5 44 1849 35 4138 02 
1223 .000 43 00 603. 40 601. 00 582. 10 14650 00 602 63 0 00 603. 20 5 67 6 05 2420 55 6151 8 1 
1223.000 43 00 603. 40 601 .00 582. 10 16040 00 603 52 0 00 603.92 4 18 5 •2 '5417 17 7844 07 
1223 000 43 00 603 40 601 00 582. 10 21540 00 605 69 0 00 606 19 4 48 6 14 6731 19 10178 83 

1323.000 100 00 0.00 0 00 582 15 10060 00 599 62 0 00 599 83 1 29 4 04 3664 30 8865 04 
1323.000 100 00 0.00 0 00 582 15 14650 00 603 15 0 00 603 33 0 97 4 04 5798 54 14849 07 
1323 000 100 00 0 00 0 00 582 15 16040 00 603 BO 0 00 604 00 0 99 4 17 6197 82 16152 42 
1323 000 100. 00 0 00 0.00 582 15 21540 00 606 06 0 00 GOG 29 1 04 4 62 7579 19 21076 10 

2223 000 900.00 0.00 0 00 582 56 10060 00 599 67 0 00 600 02 1 99 4 78 2238 88 7129 78 
2223 000 900 00 0 00 0.00 582 56 14650 00 603 08 0 00 603 54 2 00 5 53 3033 28 10364 71 
2223 000 900 00 0 00 0 00 582.56 16040 00 603 71 0 00 604.22 2 12 5 82 3189 49 11024 13 
2223.000 900 00 0 00 0 00 582 56 21540 00 605 86 0 00 606 57 2 57 6 92 3743 70 13429 95 

3180.000 957 00 0 00 0 00 583 00 10060 00 599 BG 0 00 600 21 2 09 4 83 2188 26 6966 34 
3180 000 957 00 0 00 0 00 583 00 14650 00 603 28 0 00 603 73 2 01 5 50 2975 47 10327 42 
3180 000 957 00 0.00 0 00 583 00 16040 00 603 93 0 00 604 42 2 11 5 76 3135 33 11047 32 
3180 000 957 00 0.00 0.00 583 00 21540 00 606 16 0 00 606 82 2 46 6 73 3707 1 1 13731 00 

57:20 000 2540.00 0 00 0 00 584,20 93GO 00 600 42 0 00 600 75 2 16 4 GG 2028 53 6373 i3 
5720 000 2540 00 0 00 0 00 584.20 13680 00 603 83 0 00 604 24 1 99 5 22 2963 BO 9697 55 
5720.000 2540 00 0 00 0 00 584,20 14820 00 604 52 0 00 604.95 1 99 5 36 3254 10 10517 95 
5720 000 2540 00 0 00 0 00 584.20 19310 00 606 95 0 00 607.38 1 80 5 58 4952 31 14387 56 

7470.000 1710 00 0 00 0 00 584 10 9360 00 600 88 0.00 601 03 1 09 3 46 3686 1 1 8968 17 
7470.000 1710 00 0 00 0 00 584 10 13680 00 604 35 0 00 604 48 0 80 3 42 5820 81 15295 03 
7470 000 1710 00 0 00 0.00 584. 10 14820 00 605 05 0 00 605 18 0 77 3 45 6310 65 16881 93 
7470 000 1710.00 0 00 0 00 584. 10 19310 00 607 46 0 00 607 59 0 69 3 57 8192 61 23166 37 

8270 000 760 00 0 00 0.00 584 40 9360 00 600 93 0 00 601 15 58 4 10 3094 73 7455 76 
8270 000 760.00 0 00 0 00 584.40 13680 00 604.38 0 00 604 57 15 4 02 5017.75 12775 11 
8270.000 760.00 0 00 0 00 584.40 14820.00 605 09 0 00 605 26 1 09 4 02 5601 88 14220 82 
8270.000 760 00 0.00 0.00 584 40 19310 00 607 50 0 00 607.66 0 91 4 01 7777 34 20267 18 

8340.000 70 00 0 00 0.00 584 40 9360 00 600,99 0 00 601 17 3 28 3 84 2989 25 5168 74 
8340.000 70 00 0.00 0.00 584 40 13680 00 604.45 0 00 604.59 1 99 3 52 4947 15 9688 96 
8340.000 70 00 0 00 0 00 584,40 14820.00 605 15 0 00 605 29 1 84 3 48 5526 58 10924 37 
8340 000 70 00 0 00 0.00 584 40 19310.00 607 57 0 00 607 68 1 43 3.34 7683 53 16155 01 

8394 000 54,00 600 90 600 40 584 40 9360.00 601 64 0 00 601 79 2 50 3.49 3304 11 5919 10 
8394 000 54 00 600 90 600 40 584 40 13680 00 604 92 0 00 605 04 1 64 3 32 5327 38 10687 27 
8394 000 54 00 600 90 600 40 584 40 14820 00 605 54 0 00 605 66 55 3 33 5845 78 11887 87 
8394 000 54 00 600 90 600 40 584 40 19310 00 607 83 0 00 607 94 26 3 28 7908 46 17194 11 

• • • 



?????? 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
OLDB 
VLDB 
XLDBL 

*SECNO 37088 000 

3265 DIVIDED FLOW 

CWSEL 
OCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS• 
37088.00 21 71 616.81 

8680 219. 8288. 
2.49 2.38 5.27 

0 000529 

SPECIAL BRIDGE 

SB XK 
0.00 

50 

XKOR 
1 66 

*SECNO 37121 000 

3265 DIVIDED FLOW 

PRESSURE FLOW 

EGPRS EGL WC 

617 79 617 .23 

50 

COFQ 
2 BO 

H3 

0.00 

3470 ENCROACHMENT STATIONS• 
37121.00 22 32 617.42 

8680 309. 8176. 
2.49 1. 91 4.99 

0.000450 33 33 

*SECNO 37221.000 

3470 ENCROACHMENT STATIONS• 

CRJWS 
QROB 
VROB 
XLOBR 

50 0 
0.00 
173. 
2. 19 
50. 

ROLEN 
0.00 

QWEiR 

WSELK EG 
ALOB ACH 
XNL XNCH 
!TRIAL IDC 

450 0 TYPE• 
611 14 617.23 

92. 1574 
0 025 0 025 

2 0 

BWC 
107 00 

QPR 

0. 8680 

50.0 450 0 TYPE= 
0.00 611 18 617 79 
195 162. 1639. 
2. 13 0 025 0 025 

33 2 0 

50 0 450 0 TYPE= 

• 
HV HL 
AROB VOL 
XNR WTN 
!CONT CORAR 

TARGET= 
0 41 0 01 

79. 3676 
0 035 0.000 

0 0 00 

BWP 
0 00 

BAREA 
1410 00 

BA.REA 

1410 

IHAPt.LUlU 
AREA 
2161 

TARGET= 
0 37 0.56 

92 3677 
0 035 0 000 

0 0 00 

TARGET• 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 617 50 ELREA= 

37221.00 22 49 617.59 0 00 611 . 60 617 85 0.25 0 02 
8680 23 8657 0 48. 2134 o. 3682 

2.50 0 48 4.06 0 00 0 025 O 025 0 000 0 000 
0.000145 100. 100 100. 2 0 0 0 00 

OLOSS 
TWA 
ELMIN 
TOPWID 

400 000 
0 07 
446 

595 10 
214 57 

ss 
0 00 

ELLC 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

608 80 
608 70 
50 00 

326 62 

ELCHU 
595.10 

ELTRD 

615 30 617 90 

400.000 
0 00 608 80 
446 608 70 

595 10 50 00 
270 97 328.09 

400 000 

617 80 

0 03 617 50 
446 617 80 

595 10 so 00 
234 50 284 50 

ELCHO 
595. 10 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TR I AL IOC !CONT CORAR TOPWIO ENOST 

CCHV= 0 100 CEHV= 0 300 
~SECNO 3912\ 000 

39121.00 22 .67 6 17. B7 0.00 612. 20 618. 17 0 30 0.31 0 01 620. 40 
8680. 0 8663. 17 0 1962 28 3773 455 616 10 

2 62 0 00 4.41 0 61 0.000 0 025 0.035 0.000 595 20 156. 77 
0 000181 1900 1900 1900 2 0 0 0 00 169 34 326 11 

*SECNO 41121 000 
41121 00 22 59 618. 19 0.00 612.95 618 67 0 49 0 45 0 06 638 00 

8680. 0 B680 0 0 1551 0 3854 461 636 20 
2 72 0 00 5.60 0 00 0 000 0 025 0 000 0 000 595 60 242 18 

0.000288 2000. 2000 2000. 0 0 0 0 00 106 86 349 05 

*SECNO 42521 000 
42521 00 23.34 618 74 0.00 613 74 618 97 o. 23 0 27 0 03 625,90 

8680. o. 8680 0 0. 2247 0 3915 466, 622 30 
2 82 0.00 3.86 0 00 0 000 0 025 0.000 0.000 595 40 305 91 

0.000136 1300 1400 1550 2 0 0 0 00 162 01 467 92 

• • • 



SECNO 
Q 
TIME 
SLOPE 

7777?7 

DEPTH 
QLOB 
VLDB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
31483.00 23 51 616.01 

8680, 1026. 6231 
2 08 2 78 4.82 

0 000269 53 53. 

*SECNO 31583 000 

CRIWS 
QR08 
VROB 
XLOBR 

50 0 
0.00 

1422 
2. 17 

53 

WSELK 
AL08 
XNL 
!TRIAL 

500 0 
608 77 

370. 
0 028 

2 

EG 
ACH 
XNCH 
IOC 

TYPE= 
616,30 

1292 
0 025 

0 

3280 CROSS SECTION 31583 00 EXTENDED 1 52 FEET 

3470 ENCROACHMENT STATIONS= 
31583 00 

8680. 
2.09 

0.000135 

23.52 
6 

0.35 
100. 

CCHV= 0 100 CEHV= 
*SECNO 33333 000 

33333 00 22 94 
8680 128 

2 23 0. 79 
0 000099 1700 

CCHV= 0 300 CEHV= 
*SECNO 33433 000 

33433 00 22.74 
8680 350 

2 24 1. 34 
0.000132 100 

SPECIAL BRIDGE 

SB XK 
0.00 

XKOR 
1. 50 

*SECNO 33438.000 

616.07 
8573 

4. 10 
100 

0.300 

616.34 
8120. 

3 67 
1750 

0.500 

616 34 
7520 

3 97 
100. 

COFQ 
3 09 

50.0 
0 00 
101 
0.77 
100. 

0.00 
432 
0.97 

1800 

0 00 
810. 
1 32 
100 

500.0 TYPE= 
609.46 616 33 

17. 2089. 
0 025 0 025 

2 0 

610.07 
163 

0.025 
2 

610 07 
261. 

0 025 
1 

616 53 
2213 
0 025 

0 

616.55 
1892. 
0 025 

0 

ROLEN 
0 00 

BWC 
103.00 

BWP 

HV 
AROB 
XNR 
ICONT 

• 
HL 
VOL 
WTN 
CORAR 

1 TARGET= 
0 29 0 74 
656 

0 040 
2 

3364. 
0 000 

0 00 

1 TARGET= 
0 26 0 02 
131 3369 

0 035 0.000 
0 0 00 

0 20 
447. 

0 035 
0 

0 22 
616 

0.035 
0 

0 20 
3471 
0 000 
0.00 

0 01 
3477 
0 000 

0 00 

0 00 
BAREA 

1520 00 

DLOSS 
TWA 
ELMIN 
TOPWID 

450.000 
0.00 
405. 

592 50 
304 57 

450 000 
0 01 
406 

592 55 
247.79 

0.01 
419 

593 40 
416 39 

0 01 
420. 

593.60 
418.62 

55 
0.00 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENOST 

598 90 
595 60 

195.43 
500.00 

615 35 
613.65 

252 21 
500 00 

613 50 
610 80 

227.01 
643 40 

606 70 
604 60 

225.03 
643 64 

ELCHU 
593 60 

ELCHO 
593 60 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEJR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

617 10 616 55 0 00 3349 5374 1520 1988 612.90 613 00 

33438 00 22 82 616.42 0 00 610 07 616.63 0 21 0 08 0 00 606 70 
8680 362. 7494 824. 272 1900 628 3478 420 604 60 

2.24 1 33 3 94 1 31 0 025 0 025 Q 035 0,000 593 60 218 67 
0 000129 5 5. 5 2 0 4 0 00 426 80 645 47 

*SECNO 33538 000 
33538 00 22 !15 616 44 0 00 610.17 616.64 0 20 0 01 0 00 613 69 

8680 1 17 . 8143 420 152 2201 433. 3484 421 610 99 
2 25 0 77 3 70 0.97 0 025 0 025 0 035 0 000 593 59 234 49 

0.000101 100 100 100 0 0 0 00 406 66 641 15 

CCHV= Q. 100 CH-IV= 0 300 
*SECNO 34888.000 
3280 CROSS SECTION 34888 00 EXTENDED 1.88 FEET 

34888.00 23.08 616 58 0.00 610 56 616.81 0 24 0 16 0 01 614 00 
8680. 248 8429. 3. 225 2134 13 3564 432 616.00 

2.34 1 10 3 95 0 22 0 025 0 025 0 035 0.000 593 50 0.00 
0.000139 1400 1350 1300 2 0 0 0 00 309 42 309 42 

*SECNO 37038 000 

3265 DIVIDED FLOW 

37038.00 22.6? 616 87 0 00 611 26 61? 14 o. 27 0.32 0 01 617 50 
8680. 5 8675 o. 18 2065 0 3674 445 61? 80 

2.49 0 28 4. 20 0 00 0.025 0 025 0 000 0 000 594 20 2 15 
0.000158 2100 2150. 2200 2 0 0 0 00 221. ?4 282,75 

CCHV= 0 300 CEHV= 0 500 

• • • 



7?.7 7777?? 

SECNO DEPTH CWSEL 
Q QLOB OCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

3470 ENCROACHMENT STATIONS= 
29749.00 22 83 614 13 

8680 29 8501. 
1. 97 0.45 3 07 

0.000087 1100 1200. 

*SECNO 30474 000 
3280 CROSS SECTION 30474.00 

30474.00 22.41 614. 16 
8680. 3 8525 

2 02 0 31 3 59 
0 000115 700. 725 

*SECNO 31199 000 

3470 ENCROACHMENT STATIONS= 
31199 00 21 .97 

8680. 0 
2 07 0 00 

0 000192 700 

CCHV= 0 300 CEHV= 
*SECNO 31299.000 

614. 17 
8670 

4 61 
725 

0 500 

3470 ENCROACHMENT STATIONS= 
31299.00 21.76 614.16 

8680. 840. 6824 
2 07 3. 14 5 55 

0 000353 100 100. 

SPECIAL BRIDGE 

SB XK 
0 00 

XKOR 
1. 55 

*SECNO 31350.000 

COFQ 
3 04 

CR!WS 
OROB 
VROB 
XLOBR 

0 0 
0 00 
151 
0.80 

1150. 

EXTENDED 

0 00 
151. 
0.56 
700. 

0 0 
0 00 

10 
0 36 
700. 

50 0 
0.00 

1016 
2 63 
100. 

ROLEN 
0.00 

3280 CROSS SECTION 31350 00 EXTENDED 

WSELK 
ALOB 
XNL 
!TRIAL 

750 0 
608 32 

64 
0 028 

2 

0.91 

608 46 
11. 

0 028 
2 

480.0 
608 58 

0 
0 000 

2 

500 0 
608.56 

268. 
0 028 

2 

EG 
ACH 
XNCH 
IDC 

TYPE= 
614 27 

2768 
0 025 

0 

FEET 

614 36 
2372. 
0 025 

0 

TYPE= 
614 50 

1882. 
0 025 

0 

TYPE= 
614 57 

1229 
0 025 

0 

• 
HV HL 
AROB VOL 
XNR WTN 
!CONT CORAR 

TARGET= 
0 14 0 13 
188 3266 

0 040 0 000 
0 0 00 

0 20 0 07 
270 3313 

0 040 0.000 
0 0.00 

TARGET= 
0 33 0 11 

27. 3351. 
0 040 0 000 

0 0 00 

1 TARGET= 
0 40 0 03 
386. 3355 

0.040 0 000 
0 0 00 

BWC 
61 00 

BWP BAREA 
954.00 0 00 

1 00 FEET 

OLOSS 
TWA 
ELMIN 
TOPW!D 

749.999 
0 01 
393 

591 30 
329 80 

0 02 
399 

591. 75 
385. 50 

479,999 
0 04 
404 

592 20 
178 10 

450 000 
0 04 
404 

592.40 
221 41 

ss 
0 00 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENDST 

612.40 
609 70 

420 20 
750.00 

613 55 
611 35 

364 50 
750 00 

615 00 
613 30 

301 90 
480 00 

598.90 
595.90 

264 93 
486 34 

ELCHU 
592 40 

ELCHO 
592, 40 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL DLOSS BANK ELEV 
0 QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB 'VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TR I AL IOC !CONT CORAR TOPWID ENDST 

PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRO 
AREA 

616 16 614 57 0 00 1513 7200 954 1049 609.60 613 70 

3470 ENCROACHMENT STATIONS= 50 0 500 0 TYPE= TARGET= 450 000 
31350 00 22 80 615 20 0 00 608 48 615 53 0 33 0 97 0 00 598 90 

8680 920. 6596 1164 307 1293 530. 3357. 404 595 90 
2 08 3.00 5. 10 2 20 0 028 0 025 0 040 0 000 592 40 249 52 

0 000279 51. 51 51 2 0 2 0 00 250 47 500 00 

•sECNO 31430 000 
3280 CROSS SECTION 31430 00 EXTENDED 1 03 FEET 

3470 ENCROACHMENT STATIONS= 50.0 500 0 TYPE= 1 TARGET= 450 000 
31430.00 22 72 615 22 0 00 608 88 615.56 0 34 0 02 0 00 598 90 

8680 953. 6438 1289 308 1245 546 3361 405 595 60 
2 08 3 09 5 17 2 36 0.028 0 025 0.040 0 000 592 so 247 85 

0.000326 80 80 80 0 0 0 0 00 252 15 500 00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN awe BWP BAREA ss ELCHU ELCHO 
0 00 1.55 3 04 0.00 61 00 0 00 977 00 0 00 592 50 592 50 

•SECNO 31483 000 
3280 CROSS SECTION 31483 00 EXTENDED 1 8 1 FEET 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BA.REA TRAPEZOID ELLC ELTRD 
AREA 

617. 12 615 56 0 00 2124 6530. 977 1122 610 90 614 90 

• • • 



SECNO 
Q 
TIME 
SLOPE 

27900.00 
8680. 

1.81 
0.000150 

?????? 

DEPTH 
QLOB 
VLDB 
XLOBL 

22 54 
582. 
1. 56 
800. 

CWSEL 
OCH 
VCH 
XLCH 

612, 44 
8058. 
4. 34 
750 

CCHV= 0.300 CEHV= 0 500 
*SECNO 28000 000 

CRIWS 
QROB 
VRDB 
XLOBR 

0 00 
39 

0.55 
700 

3280 CROSS SECTION 28000 00 EXTENDED 

28000 00 
8680 

1. 82 
0.000249 

22 35 
747. 
2 03 
100. 

SPECIAL BRIDGE 

SB XK XKOR 
0 00 1 54 

*SECNO 28031 000 

612.45 
7830 

4 55 
100 

COFQ 
3 04 

0.00 
103 
0 98 
100 

ROLEN 
0.00 

3280 CROSS SECTION 28031 00 EXTENDED 

PRESSURE AND WEIR FLOW 

EGPRS EGL WC 

613.48 612,74 

28031 00 
8680 

1.82 
0.000201 

23 14 
927 
1 85 
31. 

*SECND 28331.000 

H3 

0 00 

613 24 
7603 
4.20 

31 

QWEIR 

30 

0 00 
15 1 
0 96 

31. 

3280 CROSS SECTION 28331.00 EXTENDED 

28331 00 
8680 

1 84 
0.000116 

22.63 
213. 
0.81 
300 

613.33 
7912 

3 81 
~00 

0 00 
555. 
0 88 
300. 

WSELK 
ALOB 
XNL 
!TRIAL 

607.26 
374 

0.030 
0 

EG 
ACH 
XNCH 
IDC 

612.72 
1857. 
0 025 

0 

0 16 FEET 

607 28 
367, 

0 030 
0 

612 75 
1722. 
0 025 

0 

HV 
AROB 
XNR 
!CONT 

0 27 
71 

0.040 
0 

0 30 
105 

0 040 
0 

• 
HL 
VOL 
WTN 
CDRAR 

0. 1 l 
3150 
0 000 

0 00 

0 02 
3155 
0 000 

0 00 

BWC 
116.00 

BWP BAREA 
1320 00 

O. 94 FEET 

QPR 

8676 

607.29 
500, 

0 030 
2 

613 48 
1808. 
0.025 

0 

5 73 FEET 

607.53 
263 

0 028 
2 

613 54 
2076 
0.025 

0 

0 00 

BAREA TRAPEZOID 
AREA 

1320. 2158 

0 25 
157 

0 040 
2 

0. 21 
627 

0 040 
p 

0 14 
3157 
0 000 

0 00 

0 04 
3176 
0.000 

0 00 

OLOSS 
TWA 
ELMIN 
TOPWID 

0 00 
376 

589.90 
353 99 

0.01 
377 

590 10 
336 17 

ss 
0 00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

605 70 
609 80 

0 00 
353 99 

605 60 
606 50 

0 00 
336 n 

ELCHU 
590 10 

ELLC 

608 70 

EL TR• 
613.20 

0 00 
377 

590 10 
351 21 

0 01 
380 

590 70 
541 04 

605 60 
606.50 

0 00 
351 21 

610 10 
611 10 
58 96 

600 00 

ELCHO 
590. 10 
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SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

*SECNO 28431.000 

CRIWS 
QROB 
VROB 
XLOBR 

3280 CROSS SECTION 28431.00 EXTENDED 

28431 00 
8680 

i 85 
0 000546 

21 25 
534 
i 84 
100 

SPECIAL BRIDGE 

SB XK XKOR 
0 00 1 54 

•SECNO 28449 000 

613 35 
7208. 

4 12 
100 

COFQ 
3.04 

0.00 
938 
1 78 
100 

ROLEN 
0.00 

3280 CROSS SECTION 28449 00 EXTENDED 

PRESSURE AND WEIR FLOW 

EGPRS EGL WC 

614.21 613 57 

28449,00 
8680. 

1.85 
0 000435 

21.78 
756 
1. 82 

18 

*SECNO 28549 000 

H3 

0 00 

613.88 
6828 

3 77 
18 

QWEIR 

753 

0 00 
1096. 

1.75 
18 

3280 CROSS SECTION 28549.00 EXTENDED 

28549.00 
8680. 

1. 86 
0 000148 

21 83 
93 

0.76 
100 

613.87 
8184 

4 16 
100 

CCHV= 0.100 CEHV= 0.300 
*SECNO 29749 000 

0 00 
402. 
0.86 
100 

3280 CROSS SECTION 29749.00 EXTENDED 

• 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

4 85 FEET 

607 51 
290 

0 028 
0 

613 57 
1751 
0.025 

0 

BWC 
117 00 

5 38 FEET 

QPR 

7917 

607,54 
415 

0 028 
2 

614.07 
1813 
0 025 

0 

4 93 FEET 

607 71 
123 

0 028 
2 

614 13 
1968 
0 025 

0 

1 43 FEET 

BWP 

HV 
AROB 
XNR 
!CONT 

0 23 
528 

0.040 
0 

HL 
VOL 
WTN 
CORAR 

0 02 
3182. 
0 000 

0 00 

0 00 
BAREA 

1440 00 

BAREA 

1440 

TRAPEZOID 
AREA 
2188 

0. 18 
626 

0.040 
3 

0 25 
467 

0 040 
0 

0 50 
3183, 
0.000 
0.00 

0 02 
3190 
0 000 

0 00 

• 

CLOSS 
TWA 
ELMIN 
TOPWIO 

0 01 
381 

592 10 
511 95 

ss 
0 00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

-607 60 
606 BO 
88 05 

600 00 

ELCHU 
592 10 

ELLC 

610 80 

ELTRD 

613. 10 

0 00 
381 

592. 10 
554 75 

0 04 
383 

592 04 
470 31 

607 60 
606 BO 
45.25 

600 00 

611 44 
612 44 

129 70 
600 00 

ELCHO 
592 10 
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SECNO DEPTH CWSEL 
0 QLOB OCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

CCHV= 0 100 CEHV= 0 300 
*SECNO 24369 000 

3470 ENCROACHMENT STATIONS= 
24369 00 22.71 611.61 

8680. 685. 7963 
1 .57 1 04 3.67 

0 000096 850 800 

*SECNO 25819 000 

3470 ENCROACHMENT STATIONS• 
25819 00 22.93 611 73 

8680 356 8108 
1 .67 0.93 4 36 

0 000165 1350 1450 

CCHV= 0 300 CEHV= 0 500 
*SECNO 25919 000 
3280 CROSS SECTION 25919 00 

3470 ENCROACHMENT STATIONS= 
25919 00 22.24 

8680. 
1 68 

0 000367 

SPECIAL BRIDGE 

SB XK 
0.00 

600. 
1. 57 
100 

XKOR 
t. 68 

•SECNO 26025.000 

611 74 
7637 

4 71 
100 

COFQ 
3 04 

• 
CRIWS WSELK EG HV HL 
QROB ALOB ACH ARDS VOL 
VROB XNL XNCH XNR WTN 
XLOBR ITRI AL roe ICONT CORAR 

0 0 500 0 TYPE= 1 TARGET= 
0 00 605.89 6 11. 80 o. 19 0 06 

32 658 2170. 43 2949 
0 75 0.028 0 025 0 025 0 000 
900 2 0 0 0.00 

260.0 775 0 TYPE= 1 TARGET= 
0 00 606 21 612 .01 0 28 0. 18 
216 382 1858 219. 3036 
0 99 0 028 0 025 0 025 0 000 

1500 0 0 0 0 00 

EXTENDED 2 14 FEET 

287 0 750 0 TYPE"' ThRGET= 
0 00 606 21 612.04 0 31 0.02 
443 382 1621 248. 3042 
1 78 0.028 0 025 0 025 0 000 
100 0 0 0 0 00 

ROLEN 
0 00 

BWC 
104 00 

BWP 
0 00 

BAREA 
1220 00 

3280 CROSS SECTION 26025.00 EXTENOEO 2.51 FEET 

PRESSURE AND WEIR FLOW 

OLDSS 
TWA 
ELMIN 
TOPW[D 

499 999 
0 03 
34 1 

588 90 
450 00 

515 000 
0 03 
357 

588 80 
515 00 

463 000 
0.02 
358 

589 50 
463.00 

ss 
0 00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

605 50 
609 50 
50 00 

500.00 

609 20 
609 30 

260 00 
775 00 

604 90 
604 00 

287 00 
750 00 

ELCHU 
589.50 

ELCHO 
589 so 
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?????? 

SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IOC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

EGPRS EGL WC H3 

613 06 612 04 0 00 

QWEIR 

2618. 

QPR 

6046 

BAREA 

1220 

TRAPEZOIO 
AREA 
1914 

3470 ENCROACHMENT STATIONS= 
26025 00 22.61 612 11 

8680, 745 7386. 
1 68 1 62 4 45 

0.000318 106 106 

•SECNO 26125 000 

3470 ENCROACHMENT STATIONS= 
26125 00 22 62 612, 11 

8680. 268. 8292 
1 69 0 86 4 55 

0 000185 100. 100 

CCHV= 0 100 CEHV• 0 300 
•SECNO 26900.000 
26900 00 22.89 612 29 

8680. 26 8100 
1 74 

0 .000184 
o. 74 
800 

*SECNO 27150 000 

4 37 
775 

3470 ENCROACHMENT STATIONS= 
27150 00 21 82 612 32 

8680 362 7583 
1 76 1.75 4.53 

0 000137 200 250 

*SECNO 27900.000 

287.0 
0.00 
549 
1 82 
106 

260 0 
0 00 
120 
0 88 
100. 

0.00 
554 
0.92 
725 

0.0 
0 00 
735. 
1 28 
300 

3280 CROSS SECTION 27900 00 EXTENDED 

• 

750 0 
606.32 

460 
0 028 

2 

750 0 
606 48 

311 
0 028 

2 

606.90 
35 

0.030 

375 0 
606 96 

207. 
0 030 

0 

TYPE= 
612 38 

1659. 
0 025 

0 

TYPE= 
612 42 

1821 
0 025 

0 

612.57 
1852 
0 028 

0 

TYPE= 
612 61 

1674, 
0 025 

0 

0 15 FEET 

1 TARGET= 
0 27 0 33 
302 3047 

0.025 0 000 
2 0 00 

1 TARGET= 
0 31 0 02 
136 3053. 

0 025 0 000 
0 0 00 

0.28 
604 

0 040 
0 

0 14 
3095 
0 000 
0.00 

TARGET= 
0 28 0 04 

·573 3109 
0 040 0 000 

0 0.00 

• 

• LOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

ELLC 

607 90 

ELTRD 

610 00 

463 000 
0 00 
359 

589,50 
463 00 

490 000 
0 02 
360 

589 49 
490 00 

0 00 
368 

589 40 
404 €,2 

374 999 
0 00 
370 

590. 50 
289 77 

604 90 
604 00 

287 00 
750 00 

609 89 
609 99 

260 00 
750 00 

610 00 
608 80 

147.38 
552.00 

604. 70 
604 60 
85 23 

375 00 
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?????? 

SECN0 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

SPECIAL BRIDGE 

SB XK 
Q 00 

XK0R 
1 60 

*SECNO 17368.000 

CWSEL 
OCH 
VCH 
XLCH 

C0FQ 
3.04 

CRIWS 
QROB 
VROB 
XLDBR 

ROLEN 
0 00 

3280 CROSS SECTION 17368 00 EXTENDED 

PRESSURE AND WEIR FLOW 

EGPRS 

610.90 

17368.QQ 
17650 

1.07 
0.000196 

EGLWC 

610 39 

23.82 
1591 

1.69 
100 

•sECNO 18244.000 

HJ 

0.00 

610. 32 
15639 

3.98 
100 

QWEIR 

4965 

0 00 
421. 
1 36 
100. 

3280 CROSS SECTION 18244 00 EXTENDED 

18244 00 
17650 

1 14 
a 000102 

23 17 
2808 

2.07 
150 

CCHV= 0 100 CEHV= 
•SECNO 19119 000 

19119.00 22.35 
17650 9 

1.19 0.54 
0.000192 850 

•SECN0 20219 000 
20219.00 23 14 

a. 
a oo 

1100 

17650 
1 28 

a 000103 

610 47 
11382 

4 24 
876 

O JOO 

610 45 I 

15623 
5 27 
875. 

610. 84 
15198 

3,51 
1100 

0 00 
3460. 

1 87 
1400 

0.00 
2018. 

1. 47 
800 

0.00 
2452 

1 01 
1000 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

HV 
AROB 
XNR 
!CONT 

• 
HL 
VOL 
WTN 
CORAR 

BWC 
191. 80 

BWP BAREA 
3230 00 

3.92 FEET 

QPR 

12803. 

604 25 
944. 

0 025 
2 

610, 54 
3934 
0 025 

0 

2 08 FEET 

604 35 
1360 
0 025 

1 

604 53 
17. 

0 030 
2 

604.90 
0. 

0 000 
2 

610 67 
2687 
0.025 

0 

610. 84 
2967 
0 025 

0 

611 01 
4327 
0 025 

0 

0 00 

BAREA TRAPEZOID 
AREA 

3230, 

0 22 
310. 

0 028 
2 

0 20 
1853 
0 028 

0 

0 38 
1376. 
0.045 

0 

o. 17 
2417 
0 040 

0 

3932 

0 16 
2166. 
0 000 

0 00 

0 12 
2211 
0 000 
a oo 

a. 12 
2371 
0 000 

0 00 

0 15 
2507. 
0 000 

0 00 

OLOSS 
TWA 
ELMIN 
TOPWIO 

ss 
0 00 

ELLC 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENDST 

ELCHU 
586 50 

ELTRD 

607 00 607 10 

0 00 
238 

586 so 
673 67 

0 01 
250 

587 30 
124 54 

0 06 
262. 

588 10 
509 68 

0 02 
280, 

587 70 
1018 28 

608 80 
609 20 
49 63 

723 30 

602.80 
598 40 
19 86 

744.40 

609. 20 
599 60 
96 04 

605 72 

620 70 
606 90 
26 16 

1045,04 

ELCHO 
586.50 
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?????? 

SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

*SECNO 21119 000 

CRIWS 
QROB 
VROB 
XLOBR 

3280 CROSS SECTION 21119.00 EXTENDED 

21119 00 
17650 

1. 34 
0 000155 

*SECNO 2:2069 
22069 00 

17650. 
1. 39 

0 000316 

22 18 
4284 

2.05 
BOO 

000 
22.69 

402 
1.67 
BOO 

•SECNO 22419.000 

610 88 
13346. 

4.65 
900. 

610 89 
17157, 

6.03 
950 

0 00 
20 

0 40 
900 

0 00 
91. 

0.90 
900 

3280 CROSS SECTION 22419 00 EXTENDED 

22419 00 
15610 

1 42 
0 000061 

23.22 
7456 

1. 94 
400 

*SECNO 23319.000 

3265 OIVIOEO FLOW 

611 42 
7765 

3. 21 
350 

0 00 
389 
1 20 
250 

3280 CROSS SECTION 23319.00 EXTENOEO 

23319 00 
15610 

1 48 
0 000167 

22. 85 
2021 

1 49 
BOO 

*SECNO 23569 000 

611 35 
12038. 

5 05 
900. 

3470 ENCROACHMENT STATIONS= 
23569 00 23.21 611.61 

8680. 1141 7536 
1.51 0.78 2.76 

0 000058 150 250 

• 

0 00 
1551. 

2 OB 
875 

0 0 
0 00 

3 
0 29 
300 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

0 48 FEET 

604 98 
2089. 
0 028 

2 

605 20 
241. 

0 028 
2 

611 15 
2868 
0 025 

0 

611. 44 
2846 
0 025 

0 

11 52 FEET 

605 58 
3841 
0 028 

2 

611 52 
2418 
0 025 

0 

1.15FEET 

605 54 
1356. 
0 028 

2 

750 0 
605 82 

1458. 
0.030 

2 

611 67 
2382. 
0 025 

0 

TYPE= 
611. 72 

2729 
0 025 

0 

HV 
AROB 
XNR 
!CONT 

0 27 
50. 

0 040 
0 

0 55 
101 

0 035 
0 

0 11 
323 

0 028 
0 

0 32 
745 

0 028 
0 

HL 
VOL 
WTN 
CORAR 

0 11 
2626 
0 000 

0 00 

0 20 
2711 
0.000 

0 00 

0 04 
2752 
0 000 

0 00 

0 OB 
2860 
0 000 

0 00 

1 TARGET= 
0. 10 O 03 

11 2882 
0 028 0.000 

0 0 00 

• 

OLOSS 
TWA 
ELMIN 
TOPWID 

0 03 
298 

588 70 
763 27 

0 08 
309 

588 20 
378 35 

0 04 
313 

588 20 
598 09 

0 06 
327 

588 50 
850 35 

749 999 
0 02 
330 

588 40 
717 82 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

607 30 
609 30 
0.00 

763 27 

609.50 
608.30 
0.00 

378.35 

601.80 
603 80 

0 00 
598 09 

606 60 
602 20 

0 00 
900.00 

610.00 
610 40 

0 00 
717 82 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRI AL IOC !CONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 0 0 538 0 TYPE= TARGET= 537 999 
13196.00 2'.2 95 608 45 0 00 602 81 608.88 0.43 0.40 0 00100000 30 

-, 4 ~ A" v. 18509. ..; I 1-...v 2631 v . 3298 1510 1764 196 595.90 
0 83 0.00 5 61 1 74 0.000 0.025 0 045 0 000 585 50 8.56 

0.000263 1320 1600 1760 2 0 0 0 00 529 44 538.00 

*SECNO 14796 000 
14796 00 21. 40 608.70 0 00 603. 18 609 52 0 83 0.52 0 12 62 1 . 70 

21140 o. 21140 o. 0 2896. 0 1906 209 613 10 
0.89 0.00 7.30 0 00 0.000 0 025 0 000 0.000 587.30 99.07 

0.000418 1600 1600 1600. 2 0 0 0 DO 187.08 286 15 

*SECNO 16096 000 
16096.00 22 77 609 57 0 00 603 70 609 96 0 39 0 39 0 04 613.40 

17650 0 16287 1363 0 3135. 1137, 2017. 221 604 60 
0.97 0.00 5 20 1 20 0.000 0 025 0 040 0.000 586 80 109 16 

0.000211 1200. 1300 1600 2 0 0 0 00 550 84 660 00 

CCHV= 0 300 CEHV= 0.500 
*SECNO 16396 000 
3280 CROSS SECTION 16396 00 EXTENDED 2 38 FEET 

16396 00 22 08 609 58 0.00 603 76 610 10 0 51 0 08 0 06 606 70 
17650. 165. 16104. 1381 127. 2680 920. 2044 225 605 10 

0 98 1 30 6.01 1. 50 0 035 0 025 0 040 0 000 587 50 116,65 
0 000325 300 300 300 2 0 0 0 00 483 35 600 00 

SPECIAL BRIDGE 

SB XK XKDR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 L 62 3 07 0 00 290.00 0 00 2030 00 0 00 587.50 587 50 

*SECNO 16418.000 
3280 CROSS SECTION 16418 00 EXTENDED 2 41 FEET 

PRESSURE AND WEIR FLOW 



77??7? 

SECNO 
Q 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

EGPRS EGL WC 

611 49 610.10 

HJ 

0.00 

QWEIR 

8339. 

QPR 

9345 

BAREA 

2030 

TRAPEZOID 
AREA 
5162 

16418 00 
17650. 

0 98 
0.000323 

22. 11 
167. 
1 30 
22. 

*SECNO 16768.000 

609 61 
16090 

6 00 
22. 

0 00 
1393 

1 50 
22 

3280 CROSS SECTION 16768 00 EXTENDED 

16768.00 
17650 

1.01 
0.000099 

22.04 
2194. 

1. 96 
400 

*SECNO 17168.000 

610.04 
11545 

4 39 
350 

0 00 
3912 

2 06 
300 

3280 CROSS SECTION 17168 00 EXTENDED 

17168 00 
17650. 

1 05 
0 000069 

22 19 
9465 

2.52 
600. 

*SECNO 17268.000 

610 19 
6901 

3.48 
400 

0 00 
1284. 

1, 63 
100. 

3280 CROSS SECTION 17268.00 EXTENDED 

17268 00 
17650 

1 06 
0 000205 

• 

23 65 
1474. 

1. 67 
100 

610. 15 
15792 

4 05 
100 

0 00 
384 
1 33 
100 

603 77 
129. 

0 035 
2 

610 12 
2683. 
0 025 

0 

0.15 FEET 

604 03 
1117 
0 028 

2 

610 26 
2632 
0 025 

0 

4 19 FEET 

604 22 
3750 
0 025 

2 

610 32 
1983 
0 025 

0 

3 75 FEET 

604. 23 
885. 

0 025 
2 

610 39 
3901 
0 025 

0 

0 51 
927 

0.040 
4 

0.22 
1896 
0 030 

0 

0 13 
786 

0 028 
0 

0 23 
288, 

0.028 
0 

0 02 
2046 
0 000 

0 00 

0.06 
2083 
0 000 

0 00 

0 03 
2141 
0 000 

0 00 

0 01 
2154 
0 000 

0 00 

• 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID END ST 

ELLC 

605 30 

0 00 
225 

587 50 
483 45 

0.09 
229 

588 00 
573 00 

0 03 
235. 

588 00 
582.46 

0 05 
236 

586 50 
670 87 

EL nm 

606 10 

606 70 
605. 10 

116.55 
600 00 

597.70 
591 10 

0 00 
573.00 

598 20 
599 10 

6 44 
588 90 

608 BO 
609 20 
52 44 

723 30 
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B394.00 
19310. 

0 53 
0 000126 

15 MILE 
23.43 
9427. 

2 03 
54 

*SECNO 8494 000 

RD US 
607 83 

9475 
3.28 

54 

3470 ENCROACHMENT STATIONS= 
B494 00 23.31 607 Bf 

21140 8876, 11908 
0.54 1.84 4.31 

0.000103 100. 100 

*SECNO 9594 000 

3470 ENCROACHMtNT STATIONS= 
9594 00 22.23 607 93 

21140. 
0 63 

0.000094 

8303. 
1 69 
630. 

*SECNO 9653 000 

12388 
3.95 

1100 

3470 ENCROACHMENT STATIONS= 
9653 00 22 55 607 95 

21140 8443. 12188 
063 1.66 3.82 

0 000086 59, 59 

0 00 
409. 
f 09 
54 

139 2 
0 00 
356 
0 98 
100. 

601. 64 
4646 
0.035 

2 

1305.0 
601 62 

4815 
0 035 

2 

607 94 
2888 
0 025 

0 

TYPE= 
607 99 

2766 
0.025 

0 

260 0 1260.0 TYPE= 
0 00 601 79 608 09 
449 
1 02 

1520 

260 0 
0 00 
509 
1 03 
59 

4903 
0 035 

0 

1210.0 
EiO 1 83 

5090 
0 035 

1 

3139 
0 025 

0 

TYPE= 
608 10 

3192 
0 025 

0 

•sECNO 9654 000 
3280 CROSS SECTION 9654 00 EXTENDED 0 23 FEET 

0 11 
374 

0 030 
6 

• 
0.26 

1063 
0.000 

0 00 

TARGET= 
0 18 0 01 
364 1081. 

0 030 0 000 
0 0 00 

0 00 
111. 

584 40 
970 01 

-160 000 
0 04 
113. 

584 50 
972 10 

595 80 
602 50 

104 40 
1074 41 

596. 10 
602 40 

139.20 
1111 30 

TARGET= -260 000 
0 16 0.09 0 01 598, 10 
441 

0 030 
0 

1240 
0 000 

0 00 

1 TARGET= 
0 15 0 01 
495 1251. 

0 030 0 000 
0 0 00 

133 602 50 
585 70 260 00 
964 36 1224 36 

950 000 
0 00 
134 

585 40 
950 00 

597 BO 
602 20 

260 00 
1210 00 

3370 NORMAL BRIOGE,NRD= 21 MIN ELTRO= 601.40 MAX ELLC= 603 40 

3470 ENCROACHMENT STATIONS= 
9654 00 22 53 607 93 

21140. 10927. 9477. 
0.63 3 32 3 80 

0.000317 1 

200 0 
Q,QQ 
736. 
1 90 

1 . 

1150 0 
fjQ 1 71 

3289. 
0.025 

2 

TYPE= 
GQ8. 12. 

2497. 
0.020 

0 

TARGET= 
0 19 
387 

C 025 
0 

0.00 
1251 
0.000 

-2113.40 

-200 000 
0 02 
134 

585 40 
950 00 

£03 30 
603 40 

200.00 
1150 00 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QRDB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLDB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWIO ENDST 

•SECNO 9676 000 
3280 CROSS SECTION 9676.00 EXTENDED 0 23 FEET 

3370 NORMAL BRIDGE,NRD= 21 MIN ELTRD"' 601 40 MAX ELLC= 603 40 

3470 ENCROACHMENT STATIONS= 200 0 1150 0 TYPE= TARGET= -200 000 
9676 00 22 53 607 93 0 00 601 71 608 13 0 19 0 01 0 00 603 30 

21140 10931 9472. 737. 3292 2498 388 1255 135 603 40 
0.63 3.32 3 79 1 90 0.025 0 020 0 025 0 000 585 40 200 00 

0.000317 22 22 22 0 0 0 -2113.40 950 00 1150 00 

*SECNO 9677 .000 

~4/U tNCWUACHMENf --·---·--STATIONS= 280 0 1210 0 TYPE= TARGET= 930 000 
9677.00 22 59 607 99 0 00 602 07 608. 14 0 15 0 00 0 01 597 80 

21140. 8454 12294 392. 5019 3197 503 1255 135 602 20 
0 63 1.68 3.85 0.78 0 035 0.025 0 040 0 000 585 40 280.00 

0 000087 1. 1 2 0 0 0 00 930 00 1210 00 

"'SECNO 9777 .000 

3470 ENCROACHMENT STATIONS= 250 0 1260 0 TYPE= TARGET= -250 000 
9777 00 22.55 608 00 0 00 602 08 608 15 0 15 0.01 0 00 597 85 

21140. 8544. 12212 384. 5145 3192 508 1275 137 602.25 
0.64 1 66 3.83 0.76 0 035 0 025 0 040 0.000 585 45 250 00 

0.000086 100 100 100 0 0 0 0 00 994 75 1244 75 

CCHV::: ~ ,nn rcuu_ 0 300 V ,vv ,._,,:;.nv-

*SECND 11596 000 
11596.00 21 .65 608 05 0.00 602 32 608 48 0 43 0 25 0.08 607 GO 

21140 1 . 17618 3521 3 3078, 2151 1573. 172 GOO 70 
0 74 0.24 5.72 1 64 0.035 0.025 0.040 0 000 586. 40 792 29 

0 000236 1975, 1819. 1660. 2 0 0 0 00 698 63 1490 93 

*SECNO 13196 000 
3280 CROSS SECTION 13196.00 EXTENDED 0 65 FEET 

• • • 



SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CCHV= 0.300 CEHV= 0 500 
"'SECNO 1323 000 

CRIWS 
QROB 
VROB 
XLOBR 

3280 CROSS SECTION 1323 00 EXTENDED 

3470 ENCROACHMENT STATIONS= 
1323 00 23 91 606 06 

21540. 6793. 13405 
0.05 1 72 4 62 

0.000104 100. 100. 

CCHV= 0. 100 CEHV: 0.300 
"'SECNO 2223 000 

3470 ENCROACHMENT STATIONS= 
2223 00 23.30 605 86 

21540. 235, 20595 
0 09 0.70 6 92 

0 000257 870 900. 

CCHV= 0 100 r.EHV= 0 300 
*SECNO 3180 000 

~qfU tN~~UA~NMtNI ~IAllUN~= 
3180 00 23 16 606 16 

21540. 608 19915 
0 13 1.85 6 73 

0.000246 925 957 

329.0 
0.00 

1343 
1. 87 
100. 

0.0 
0 00 
710. 
1 .66 
940. 

0.0 
0 00 

1017 
2 42 
995 

*SECNO 5720.000 
3280 CROSS SECTION 5720 00 EXTENDED 

3470 ENCROACHMENT STATIONS= 
5720 00 22.75 606 95 

19310. 1942. 16887 
0.27 1.31 5.58 

0 000180 2600. 2540 

0 0 
0.00 
481 
1.08 

2500. 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

3.31 FEET 

940 0 
599 62 

3960. 
0.040 

2 

600.0 
599 67 

338 
0 110 

2 

600 0 
599.86 

329, 
0.040 

2 

TYPE= 
606 29 

2902 
0 025 

0 

TYPE= 
606 57 

2978 
0 025 

0 

TYPE= 
606 82 

2958. 
0.025 

0 

0 65 FEET 

800 0 
600 42 

1482 
0.040 

2 

TYPE= 
607 38 

3025 
0 025 

0 

HV 
AROB 
XNR 
!CONT 

• 
HL 
VOL 
WTN 
CORAR 

1 TARGET= 
0.22 0 02 
717 178 

0 040 0.000 
0 0 00 

1 TARGET= 
0.71 0 14 
428 294 

0 060 0 000 
0 0 00 

1 TARGET= 
0 66 0 24 
420 376 

0 040 0 000 
0 0 00 

TARGET= 
0.43 0 54 
446 629 

0 040 0 000 
0 0.00 

• LOSS 
TWA 
ELMIN 
TOP\t/lD 

650 000 
0 OB 

16, 
582 15 
611 00 

599 999 
0, 15 

24 
582 56 
263 62 

599.999 
0 01 

30. 
583 00 
262 76 

799.999 
0 02 

59 
584 20 
718 15 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENDST 

592.05 
591 55 

329 00 
940.00 

598 46 
593.26 

237 14 
500 75 

598 90 
593 70 

237 54 
500 30 

599 30 
600 90 

0 00 
718 15 
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SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

*SECNO 7470.000 

CWSEL 
OCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
1410 00 23 36 607 46 

19310 7590 11371. 
0.45 

0 000069 
1 Gb 

1830 

*SECNO 8270 000 

3.51 
1710. 

3470 ENCROACHMENT STATIONS= 
8270.00 23.10 607 50 

19310 8030, 10986 
0 52 1 70 4.01 

0.000091 800 760 

CCHV= 0 300 CEHV= 
*SECNO 8340 000 

a 500 

3470 ENCROACHMENT STATIONS= 
8340.00 23.17 607.57 

19310 9433 9510 
a 53 2 09 3 34 

a 000143 10 10 

SPECIAL BRIDGE 

SB XK 
0 00 

XKOR 
1 79 

*SECNO 8394 .000 
PRESSURE ANO WEIR FLOW 

EGPRS EGLWC 

COFQ 
2 ea 

H3 

CRIWS 
QROB 
VROB 
XLOBR 

420.0 
0 00 
348 
0.81 

1750 

130. 5 
a oo 
293 
a 90 
840. 

95 7 
0 00 
366 
1 1 3 
70 

WSELK 
ALOB 
XNL 
!TRIAL 

1500 0 
600.88 

4574 
0 035 

2 

1305 0 
600 93 

4713 
0.035 

2 

1252 e 
600 99 

4514 
0 035 

2 

EG 
ACH 
XNCH 
!DC 

TYPE= 
607 59 

3188 
0.025 

a 

TYPE= 
607 66 

2738. 
0 025 

0 

TYPE= 
607 68 

2845 
0 025 

0 

ROLEN 
0 00 

ewe 
161 00 

611.24 607.68 0.00 

QWEIR 

13301 

QPR 

6198 

3470 ENCROACHMENT STATIONS= 104 4 1252 8 TYPE= 

• 

BWP 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
0 13 0 18 
431 896 

0.030 0.000 
a o oo 

TARGET= 
0 16 0 06 
327 1040 

0 030 0 000 
0 0 00 

1 TARGET= 
0 12 0 01 
325 1053 

a 030 o ooo 
0 0 00 

0 00 
BAREA 

1680 00 

BAREA 

1680 

TRAPEZOID 
AREA 
2576 

TARGET= 

• 

CLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENDST 

-420 000 
0.03 

91 
584 10 
861 56 

-150 000 
0 01 
108 

584. 40 
967 19 

-110 000 
0 01 
110 

584 40 
961 01 

ss 
0 00 

ELLC 

600 40 

-120 000 

595 70 
602 .oo 

420 00 
128 1 56 

596 00 
602 30 

130 50 
1097 69 

595.80 
602 50 
95 70 

1056 7 1 

ELCHU 
584 40 

ELTRO 

600 90 

ELCHO 
584 40 
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SECN0 DEPTH CWSEL CRIWS WSELK EG HV HL OLDSS BANK ELEV 
Q QLOB QCH QROB ALDB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLDBL XLCH XLOBR !TRIAL !DC ICONT CORAR TOPWIO ENDST 

*SECNO 1039 000 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 706.8 930.0 TYPE= TARGET= 240 000 
1039.00 20 48 603.58 0 00 599.08 604 76 1 19 0 16 0 35 593 00 
21540 11 3 . 21245 182. 355 2411 530. 139. 12 592. 50 

0 04 0. 32 8.81 0 34 0 400 0 025 0 400 0 000 583 10 706.80 
0.000480 465. 445 430 2 0 0 0 00 223 20 930 00 

*SECNO 1100 000 

3470 ENCROACHMENT STATIONS~ 418 5 1023 0 TYPE= TARGET= 650.000 
16 MILE RO DS 

1100.00 22.45 604 15 0 00 599 17 604 92 0. 78 0.04 0. 12 601. 70 
21540 793 20379 368. 2179 2805 879 145 12 601 00 

0 04 0.36 7 27 0.42 0.400 0 025 0 400 0 000 581 70 418 50 
0.000703 61 61 61 2 0 0 0 00 595 45 1013 95 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 1. 56 3.02 0 00 174 40 0 00 2318 40 0 00 581 70 581. 70 

*SECNO 1143 000 

3265 DIVIDED FLOW 

3280 CROSS SECTION 1143 00 EXTENDED 0 01 FEET 

PRESSURE ANO WEIR FLOW 

EGPRS EGLWC HJ QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

606 23 604.92 0 00 2368 19297 2318 3488 601 70 603. 10 

3470 ENCROACHMENT STATIONS= 418 5 902 TYPE= 1 TARGET= 520 000 
1143.00 23.41 605. 11 0.00 599 17 605 82 0 71 0.90 0.00 601 70 

21540 896 20574. 70 2475 2972 565. 151 13 601 .00 
0 04 0.36 6.92 0. 12 0.400 0 025 0 400 0 000 581 70 418.50 

0 000591 43. 43 43. 2 0 2 0 00 862 27 1581 .00 



777?7? 

SECNO 
Q 
TIME 
SLOPE 

777777 

DEPTH 
QLOB 
VLOB 
XL• BL 

CWSEL 
QCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

*SECNO 1150.000 
3280 CROSS SECTION 1150 00 EXTENDED 

3470 ENCROACHMENT STATIONS= 
1150 00 23 23 605 01 

21540 60 21351 
0 04 0.25 7.68 

0 000302 7 7 

725 4 
0 00 
129 
0.29 

7 

*SECNO 1180. 000 
3280 CROSS SECTION 1180 00 EXTENOEO 

3470 ENCROACHMENT STATIONS= 
1180 00 23.45 605 55 
21540. 2337 18166 

0 04 0.88 6 21 
0 000464 30 30 

SPECIAL BRIDGE 

SB XK 
0 00 

XKDR 
1 56 

CDFQ 
3 04 

423 0 
0 00 

1036 
0 97 

30 

ROLEN 
0.00 

*SECNO 1223 000 
3280 CROSS SECTION 1223 00 EXTENDED 

PRESSURE ANO WEIR FLOW 

EGPRS EGL WC H3 

608 05 606 05 0 00 

3470 ENCROACHMENT STATIONS= 

1223.00 
21540 

0 05 
0 000448 

• 

16 MILE RD US 
23.59 605.69 
2363. 18133 
0.88 G .14 

43 43 

QWEIR 

10691 

423 0 

0 00 
1044 
0.96 

43 

WSELK 
ALOB 
XNL 
ITRI AL 

EG 
ACH 
XNCH 
IDC 

2 63 FEET 

911 4 
599 28 

238 
0 400 

2 

TYPE= 
605 92 

2781 
0 025 

0 

0 45 FEET 

1034 0 
599 24 

2645 
0 150 

2 

TYPE= 
606 05 

2926 
0 025 

0 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

TARGET= 
0 91 0 00 
444 152. 

0 400 0 000 
0 0 00 

1 TARGET= 
0.51 0 01 

1069 
o. 150 

0 

155 
0 000 

0 00 

BWC 
173 90 

BWP BAREA 
2121 10 

0.59 FEET 

QPR 

10913. 

1034 0 TYPE= 

599.27 GOG 19 
2691 2953 
0.150 0025 

2 0 

0 00 

BAREA 

2121 

TRAPEZOID 
AREA 
3287 

TARGET= 

0 49 
1087. 
0 150 

0 13 
162 

0 000 
0 00 4 

• 

• LOSS 
TWA 
ELM!N 
TOPWIO 

BANK ELEV 
LEfT/RIGHT 

SSTA 
ENDST 

200 000 
0 10 

13 
581 78 
186 00 

650 000 
0. 12 

14 
582 10 
611 00 

ss 
0 00 

ELLC 

601 00 

650 000 

0 00 
14 

582 10 
611 00 

591 .68 
591 18 

725 40 
911. 40 

601 00 
600 90 

423 00 
1034 00 

ELCHU 
582 10 

ELTRO 

603 40 

601 00 
GOO 90 

423 00 
1034 00 

ELCHO 
582 10 
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T1 
T2 
T3 

J1 

J2 

?????? 

HEC2 RELEASE 
ERROR CORR -
MODI FI CATION -

DATED NOV 76 UPDATED MAY 
01,02,03,04,05,06 

50,51,52,53,54,55,56 

!CHECK INQ NINV !DIR 

0 5 0 0 

NPROF !PLOT PRFVS XSECV 

15 000 0.000 -1 000 0 000 

1984 

STRT 

0 000000 

XSECH 

0 000 

• PAGE • 81 

METRIC HVINS Q WSEL FQ 

0 00 0 0 0 601 600 0 000 

FN ALLDC IBW CHNIM ITRACE 

0 000 0 000 0 000 0 000 0 000 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL JDC !CONT CORAR TOPWID ENDST 

*PROF 4 

CCHV= 0.300 CEHV= 0 500 
*SECNO 165.000 

3470 ENCROACHMENT STATIONS= 276 .0 1012.0 TYPE= TARGET= 800.000 
165.00 24.70 601 60 0.00 601.60 602 12 0.52 0 00 0 00 593 00 
23340 3955. 17827 1558, 1620 2756, 522 0 0. 591 70 

0.00 2 44 b 41 2 99 0 040 0 030 0 040 0 000 576 90 349 60 
0.000541 0 0 0 0 0 0 0 00 645 95 995 55 

SPECIAL BRIDGE 

SB XK XKDR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 1. 54 2 80 0 00 170.00 0 00 1389.00 0 00 576 90 576 90 

*SECNO 194 000 
3280 CROSS SECTION 194.00 EXTENDED 0 04 FEET 

PRESSURE ANO WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

608.35 602 12 0 00 9327, 14034 1389 3298 596 30 599 60 

3470 ENCROACHMENT STATIONS= 276 0 1012 .o TYPE= TARGET= 800 000 
UTICA ROAD US FACE USGS STAGE GAGE 1981 HWM IS 601 7 

194 00 26 .84 603.74 o.oo 0.00 604 04 0.30 1 92 0 00 593 00 
23340. 5598 15886, 1856. 2570 3107 716 4 o. 591. 70 

0.00 2. 18 5. 11 2 59 0 040 0 030 0 040 0.000 576 90 276.00 
0 000289 29 29 29. 2 0 3 0 00 724 18 1000 18 

*SECNO 594.000 
3280 CROSS SECTION 594 00 EXTENDED 2 99 FEET 

3470 ENCROACHMENT STATIONS= 325 5 1023 0 TYPE= TARGET= 750 000 
594 .00 23. 59 603.76 0.00 599.09 604 25 0 49 0 12 0 09 590.07 
23340. 4058 17995 1286 4593 2829 1504. 75 7 589 57 

0.02 0.88 6 36 0.86 0 150 0.030 0 150 0 000 580 17 325. so 
0.000291 420 400. 385. 2 0 0 0 00 697.50 1023 00 

• • • 



,a, ..,..,..,..,..,.., • ....... ,..t'. ,n • 
"W'' f I<• f I - r-nui: ., 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLDSS BANK ELEV 
Q QLDB QCH QRDB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLDBL XLCH XLOBR !TRIAL !DC ICONT CORAR TOPWIO ENOST 

CCHV= 0 300 CEHV= 0.500 
"'SECNO 37088 000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 50 0 450.0 lYPE= 1 TARGET= 400 000 
37088 00 21 38 616 48 0 00 611 14 616,92 0 44 0.01 0 08 608 80 

8680. 196 8323. 161. 72. 1538. 73 2905 377 608 70 
2.39 2.73 5.41 2.21 0 025 0 025 0 035 0 000 595 10 73 49 

0.000576 50 50 50 2 0 0 0 00 157 84 325 81 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0.00 1 66 2.80 0 00 107 00 0 00 1410.00 0.00 595 10 595 10 

•SECNO 37121 000 

3265 DIVIDED FLOW 

PRESSURE FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

617.45 616 92 0.00 0 8680 1410 2161 615 30 617 90 

3470 ENCROACHMENT STATIONS= so 0 450 0 TYPE== 1 TARGET= 400 000 
37121.00 21 96 617 06 0 00 611 18 617 45 0 40 0 54 0 00 608 80 

8680 248 8250. 182 116. 1600 B4 2906 377 608 70 
2.39 2. 13 5 16 2. 16 0.025 0.025 0 035 0 000 595 10 50 00 

0 000496 33. 33 33. 2 0 0 0 00 237 24 327 21 

•SECNO 37221.000 

3470 ENCROACHMENT STATIONS= 50.0 450.0 TYPE= 1 TARGET= 400.000 

3495 DVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 617 50 ELREA= 617 80 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORIIR TOPWIO ENDST 

37221 00 22. 15 617 25 0.00 611 60 617 52 0 27 0 03 0 04 617 so 
8680 0 8680 o. 0 2082 0 2910 378 617 80 
2.40 0 00 4 17 0 00 0 000 a 025 0.000 0.000 595 10 135 62 

0.000156 100 100 100. 2 0 0 0 00 148 04 283.66 

CCHV= O. 100 CEHV= 0 300 
*SECND 39121 000 

39121 00 22 34 617 54 0 00 612 20 617 86 0 32 0 33 0 01 620 40 
8680. 0 8670. 10 0 1917 20 2998 385 616. 10 

2.51 0 00 4.52 0 51 0 000 0 025 0 035 0.000 595 20 157 63 
0.000195 1900 1900. 1900 2 0 0 0 00 167 71 325 34 

•SECNO 41121 .000 
41121 00 22.29 617 89 0 00 612 95 618 40 0 51 0 48 0 06 638 00 

8680 0 8680. 0. 0. 1519. 0 3077. 391 636 20 
2 61 0 00 5 71 0 00 0 000 0 025 0 000 0 000 595 60 242 69 

0 000305 2000 2000 2000 0 0 0 0 00 105 88 348 58 

*SECNO 42521.0~0 
42521 00 23 07 618 47 0 00 613 74 618. 71 0 24 0.28 0 03 625 90 

8680 0 8680 o. 0 2203 0 3137. 395 622.30 
2. 71 0.00 3.94 0 00 0.000 0 025 0.000 0 000 595.40 306 58 

0 000143 1300 1400 1§§0. 2 0 0 0 00 160 ..13 467 01 

,.. 

• • • 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
0 OLDS OCH OROS ALOB ACH ARDS VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWIO ENOST 

*SECNO 27150 000 

3470 ENCROACHMENT STATIONS= 0 0 375.0 TYPE= 1 TARGET= 374.999 
27150.00 20 86 611 . 36 0.00 611.31 611 70 0 34 0.05 0.00 604 70 

8680. 298 7797 585 153, 1581 445 2316 239. 604 60 
1 70 1. 95 4 93 1 . 3 1 0 030 0.025 0 040 0 000 590 50 104 45 

0.000176 200. 250. 300. 1 0 0 0.00 247 19 351 .63 

•SECNO 27900.000 
2800 NAT 01= 6246.41 WSEL= 611.47 ENC 01= 6246 41 WSEL= 
NAT 01= 6325 RATIOS LOB,CH,ROB= 0 0533 0.9450 0 0017 WSEL= 

611.57 RATIO= 0.0000 
611. 57 

3470 ENCROACHMENT STATIONS= 
27900.00 21.60 ,611 50 

8680. 364 8316. 
1.75 2.08 4 77 

0.000200 800. 750. 

CCHV= 0.300 CEHV= 0.500 
*SECNO 28000 000 

149 4 
0.00 

0 
o.oo 
700. 

300 0 
611.47 

175. 
0.030 

0 

TYPE= 
611 84 

1744. 
0 025 

0 

4 TARGET= 
0.34 0, 14 

0 2351. 
0 000 0.000 

0 0 00 

0.012 
0.00 
242. 

589 90 
150.63 

605 70 
609 80 

149. 37 
300 00 

2800 NAT 01= 4839.49 WSEL= 611.48 ENC 01= 4839.49 WSEL= 
NAT Q1= 4897. RATIOS LOB,CH,ROB= 0.0704 0 9226 0 0070 WSEL= 

611.58 RATIO= 0.0000 
G 11 58 

3470 ENCROACHMENT STATIONS= 132.3 278.3 TYPE= 4 TARGET= 0.012 
28000.00 21. 41 611 51 o.oo 6 11. 48 611. 88 0 37 0 03 0 01 605.60 

8680. 559 8114. 7 217 1622 9 2355 242 606 50 
1.75 2.58 5 00 0.83 0.030 0.025 0.040 0 000 590 10 132.28 

0.000327 100. 100. 100. 1 0 

SPECIAL BRIDGE 

SB XK 
0.00 

XKOR 
1. 54 

COFQ 
3 04 

ROLEN 
0.00 

BWC 
116 00 

BWP 
0.00 

*SECNO 28031.000 
3700 BRIDGE STENCL= 132.28 

2800 NAT Q1= 5306 73 WSEL= 612 
NA~ Q1= 5378. RATIOS LOB,CH,ROB= 

STENCR= 278 29 
20 ENC 01= 5306.73 
0.0824 0.9067 0 0109 

0 o.oo 

BAREA 
1320 00 

146 

ss 
0.00 

01 278.29 

ELCHU 
590 10 

WSEL= 
WSEL= 

612 30 
612 30 

RATIO= 0 0000 

ELCHO 
590. 10 

PAGE 55. 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWIO ENOST 

PRESSURE FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOIO ELLC ELTRO 
AREA 

612. 54 611 87 a 00 a 8680 1320. 2158 608 70 613 20 

3470 ENCROACHMENT STATIONS= 125.7 264 4 TYPE= 4 TARGET= 0 013 
28031.00 22 08 612 18 0 00 612.20 612.54 0 36 0 66 0 00 605 60 

8680. 702. 7978. 0. 267. 1609. 0 2357. 242 100000.00 
1 75 2.62 4.96 0 00 0.030 0 025 0 000 0.000 590 10 125 66 

0.000303 31. 31. 31 2 0 0 0 00 138 71 264 37 

•SECNO 28331 000 
2800 NAT Q1= 6909.63 WSEL= 612 32 ENC 01= 6909 63 WSEL= 612 42 RATIO= 0.0000 

612 42 NAT Q1= 7014. RATIOS LOB.CH,ROB= 0.0094 0.9468 O 0438 WSEL= 
3280 CROSS SECTION 28331.00 EXTENDED 4,76 FEET 

3470 ENCROACHMENT STATIONS= 258 6 587.8 TYPE= 4 TARGET= 0 015 
28331.00 21 66 612 36 0 00 612.32 612 63 0 28 0 06 0.02 610 10 

8680 15. 8356 308 16 1945 376 2371 244. 611. 10 
1 77 0.95 4 30 0 82 0.028 0 025 0 040 0.000 590 70 258 57 

0.000161 300. 300 300 2 0 0 0 00 329. 27 587 84 

•SECNO 28431 000 
2800 NAT Qt= 3018 30 WSEL= 612.31 ENC Q1= 3018.30 WSEL= 
NAT Q1= 3077 RATIOS LOB,CH,ROB= 0.0275 0 9006 0 0719 WSEL= 

612 41 RATIO= 0.0000 
612 41 

3280 CROSS SECTION 28431 00 EXTENDED 3 85 FEET 

3470 ENCROACHMENT STATIONS= 271 7 590 6 TYPE= 4 TARGET= 0 019 
28431.00 20.25 612 35 0 00 612.31 612 70 Q.35 0 03 0.04 607 60 

8680. 154. 7997. 529 64 1634 311 2376, 245 606.80 
1 78 2.39 4 89 1 70 0.028 0 025 0 040 0 000 592 10 271 74 

0.000845 100. 100 100 2 0 0 0 00 318 84 590 57 

• • 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH ARDS VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR T• PWID ENDST 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA 55 ELCHU 
0.00 1 54 3 04 0 00 117 .00 0.00 1440 00 0.00 592. 10 

*SECNO 28449.000 
3700. BRIDGE STENCL= 271. 74 STENCR= 590 57 

2800 NAT Q1= 3397 94 WSEL= 612.92 ENC 01= 3397.94 WSEL= 
NAT Oi= 3468. RATIOS LOB,CH,ROB= 0 0474 0.8570 0.0956 WSEL= 

613.02 RATIO= 0.0000 
613.02 

3280 CROSS SECTION 28449 00 EXTENDED 4.43 FEET 

PRESSURE ANO WEIR FLOW 

EGPRS EGL WC H3 

613 22 612 68 0 00 

3470 ENCROACHMENT STATIONS= 
28449,00 20.83 612.93 

8680. 200. 7750. 
1. 78 2.48 4 55 

0 000694 18. 18 

•SECNO 28549.000 

QWEIR 

7 

271. 7 
0 00 
730 
1.78 

18 

QPR 

8686, 

590 6 TYPE= 
612 92 613.22 

81. 1701. 
0 028 0 025 

2 0 

BAREA 

1440 

4 

TRAPEZOID 
AREA 
2188. 

TARGET= 
0 29 0 52 
4 11 2377 

0.040 0 000 
2 0 00 

ELLC 

610 80 

0 020 
0 00 
245 

592 10 
318 84 

ELTRD 

613 10 

607.60 
606.80 

271.74 
590 57 

2800 NAT 01= 6203.69 WSEL= 612 92 ENC Q1= 6203 69 WSEL= 613.02 RATIO= 0 0000 
613 02 NAT Q1= 6294. RATIOS LOB,CH,ROB= 0.0033 0 9681 0 0286 WSEL= 

3280 CROSS SECTION 28549 00 EXTENDED 4.01 FEET 

3470 ENCROACHMENT STATIONS= 266.0 575 9 TYPE= 4 TARGET= 
28549.00 20 91 612.95 0 00 612 92 613.27 0 33 0 03 

8680. 0. 8538 142 0 1844 194 2382 
1 79 0 00 4 63 o. 74 0 000 0 025 0 040 0 000 

0.000203 100. 100 100 2 0 0 0 00 

CCHV= O. 100 CEHV= 0.300 
•SECNO 29749.000 
3280 CROSS SECTION 29749.00 EXTENDED 0.60 FEET 

0 014 
0 02 
246. 

592 04 
309.87 

611. 44 
612 44 

266 00 
575.87 
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?????? ?????? 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL • LOSS BANK ELEV 
Q QL• B OCH QROB AL• B ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR TOPWIO ENDST 

3470 ENCROACHMENT STATIONS= 0.0 750 0 TYPE= TARGET= 749 999 
29749.00 22.00 613 30 0.00 613 26 613 46 0. 17 0 17 0.02 612 40 

8680. 6. 8562, 112. 17' 2597 146. 2448 254 609 70 
1 89 0. 32 3 30 0 71 0 028 0 025 0 040 0 000 591 30 455 66 

0 000109 1100 1200 1150. 2 0 0 0 00 294.34 750 00 

•SECNO 30474 000 
2800 NAT Q1= 7236.29 WSEL= 613 31 ENC Qt= 7272 17 WSEL= 613 41 RATIO= -O.OOSO 

613 41 NAT 01= 7326. RATIOS L08,CH,ROB= 0 0000 0.9927 0 0073 WSEL= 
3280 CROSS SECTION 30474,00 EXTENDED O 09 FEET 

3470 ENCROACHMENT STATIONS= 
30474.00 21.59 613.34 

8680 0. 8680, 
1.94 0.00 3 89 

0 000147 700. 725 

*SECNO 31199.000 

3470 ENCROACHMENT STATIONS= 
31199,00 21. 18 613 38 

8680. 0 8680 
1. 98 

0.000228 
0.00 
100. 

4 89 
725. 

CCHV= 0.300 CEHV= 
*SECNO 31299.000 

0 500 

3470 ENCROACHMENT STATIONS= 
31299.00 20.96 613,36 

8680. 776. 6959 
1 . 99 3 . 23 5 89 

0 000420 100. 100 

',, • 

397 0 
0 00 

0 
0 00 
100. 

0.0 
0 00 

0. 
0.06 
100 

50 0 
0 00 
945 
2 91 
100 

567 5 TYPE= 
613 31 613 58 

0. 2232 
0 000 0 025 

2 0 

480.0 TYPE= 
613 34 613.75 

0 1776 
0 000 0 025 

2 0 

500 0 TYPE= 
613 32 613.82 

240 1181 
0,028 0 025 

2 0 

4 TARGET= 
0 23 0.09 

o. 2489 
0 000 0 000 

0 0.00 

1 TARGET= 
0,37 0 13 

0 2523 
0.040 0 000 

0 0 00 

TARGET= 
0 46 0,03 
324 2527 

0.040 0 000 
0 0 00 

• 

0 001 
0.02 613 55 
258, 611 35 

591. 75 397 73 
169 77 567,50 

479 999 
0 04 615 00 
260 613 30 

592 20 303 74 
137 48 441. 22 

450 000 
0 05 598 90 
260. 595 90 

592.40 266 78 
138. 15 404 92 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR IlRIAL !DC !CONT CORAR TOPWIO ENOST 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU ELCHO 
0 00 1. 55 3 04 0 00 61 00 0 00 954.00 0 00 592 40 592 40 

*SECNO 31350 000 
3280 CROSS SECTION 31350 00 EXTENDED 0.43 FEET 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD ,,, • \.\ l'l C: AREA 
615.35 615.16 0 00 832. 7867. 954 1049 609.60 613 70 

3470 ENCROACHMENT STATIONS= 50.0 500.0 TYPE= 1 TARGET= 450.000 
31350 00 22.23 614.63 0 00 614.60 615 00 0.37 1 18 0 00 598,90 

8680. 878. 6726. 1076. 284 1258 450 2529. 261. 595 90 
1. 99 3.09 5.35 2.39 0 028 0 025 0 040 0 000 592 40 263 86 

0 000317 51. 51. 51. 2 0 2 0 00 236 14 500 00 

*SECNO 31430.000 
3280 CROSS SECTION 31430.00 EXTENDED 0 46 FEET 

3470 ENCROACHMENT STATIONS= so 0 500 0 TYPE= TARGET= 450.000 
31430 00 22. 15 614.65 0 00 614.62 615 03 0 38 0.03 0 00 598.90 

8680. 915. 6568 1197. 285 1210. 466 2533. 261. 595 60 
2.00 3.21 5 43 2.57 0 028 0.025 0 040 0 000 592 so 263.79 

0 000372 BO. 80 80. 0 0 0 0 00 236 21 500 00 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN awe BWP BAREA ss ELCHU ELCHO 
o.oo 1.55 3.04 0.00 61.00 0 00 977 00 0.00 592 50 592 so 

*SECNO 31483.000 
3280 CROSS SECTION 31483.00 EXTENDED 1. 47 FEET 



?????? ?????? 

SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC 

PRESSURE AND WEIR FLOW 

EGPRS EGL WC H3 QWEIR QPR 

616 55 616.13 0.00 1382. 7256 

3470 ENCROACHMENT STATIONS= 
31483 00 23 17 615 67 

8680. 992. 6324 
2.00 2 94 4 97 

0 000293 53. 53 

•SECNO 31583.000 
3280 CROSS SECTION 31583.00 

3470 ENCROACHMENT STATIONS= 
31383.00 23. 19 615.74 

8680 1 . 8600 
2.01 0.24 4 21 

0.000146 100 100 

CCHV= 0.100 CEHV= 0 300 
*SECNO 33333 000 

50 0 500 0 TYPE= 
0.00 615 65 615,99 

1364 338. 1272 
2.24 0.028 0.025 

53 2 0 

EXTENDED 1 . 19 FEET 

50.0 500 0 TYPE= 
0.00 615.72 616 Oi 

79 5. 2045. 
0. 72 0 025 0 025 
100 2 0 

HV HL • LOSS BANK ELEV 
AROB VOL TWA LEFT/RIGHT 
XNR WTN ELMIN SSTA 
!CONT CORAR TDPWID ENDST 

BAREA TRAPEZOID ELLC ELTRO 
AREA 

97? 1122 610 90 614 90 

TARGET= 450 000 
0 31 0 95 0 00 598 so 
608. 2535. 261 595 60 

0.040 0.000 592 50 218 15 
2 0.00 281 85 500 00 

TARGET= 450 000 
0 27 0.02 0 Oi 615 35 
110 2540 262 613 65 

0 035 0.000 592 55 274 12 
0 0 00 225 88 500 00 

2800 NAT Q1= 8357 69 WSEL= 616.01 ENC Q1= 8357.69 WSEL= 616 11 RATIO= 0.0000 
616 11 NAT Q1= 8471 RATIOS LOB.CH,ROB= 0 0117 0 9421 0 0462 WSEL= 

3470 ENCROACHMENT STATIONS= 337 0 564.6 TYPE= 4 TARGET= 0 013 
33333.00 22.62 616.02 

8680. 42 8301 
2. 14 1.01 3 83 

0.000110 1700. 1750 

CCHV= 0 300 CEHV= 0.500 
*SECNO 33433.000 

0.00 616 01 616 24 0 22 
337 41 2170 299 
1.13 0.025 0.025 0 035 

1800. 2 0 0 

2800 NAT Q1= 7240.56 WSEL= 616.01 ENC Q1= 7240 56 WSEL= 
NAT 01= 7332 RATIOS LOB~CH,ROB= 0 0363 0.8752 0 0885 WSEL= 

0 22 0 01 613.50 
2634 271 610 80 
0.000 593 40 336.98 

0 00 227 66 564.64 

616.11 RATIO= 0 0000 
616 11 

I ' • • 
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?.?? ?????? • SECJ>/0 DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS SANK ELEV 
Q OLOB QCH OROB ALOB ACH AROB VOL TWA LEFT /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC !CONT CORAR TOPWIO ENOST 

3470 ENCROACHMENT STATIONS= 328.6 575 3 TYPE• 4 TARGET= 0.013 
33433 00 22.42 616 02 0 00 616 01 616 26 0 24 0 01 0 01 GOG 70 

8680. 259. 7712. 710. 159, 1860. 488 2640. 272 604.60 
2. 14 1.62 4. 15 1. 45 0.025 0,025 0,035 0 000 593 60 328,59 

0.000147 100 100. 100. 1 0 0 0 00 246 72 575,31 

SPECIAL BRIDGE 

SB XI< Xl<OR COFQ ROLEN BWC BWP BAREA ss ELCHU 
0 00 1.50 3.09 0 00 103 00 0.00 1520 00 0 00 593.60 

•sECNO 33438.000 
3700, BRIDGE STENCL= 328.59 STENCR= 575 31 

2800 NAT 01• 7328.61 WSEL= 616.11 ENC Q1= 7328.61 WSEL= 
NAT 01• 7428. RATIOS LOB,CH,ROB= 0.0379 0 8716 0 0905 WSEL= 

PRESSURE AND WEIR FLOW 

616 21 RATIO• 0 0000 
616,21 

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

616 78 616 26 0 00 2633. 5984 1520 1988. 612.90 613 00 

3470 ENCROACHMENT STATIONS= 328.6 575 3 TYPE= 4 TARGET• 0,013 
33438 00 22.54 616 14 0 00 616 11 616,38 0 24 0 12 0.00 606.70 

8680. 267, 7686. 727, 165 1872 500. 2640 272 604 .60 
2. 14 1 .62 4. 11 1.45 0.025 0 025 0 035 0.000 593.60 328.59 

0 000143 5 5. 5 2 0 2 0 00 246.72 575 31 

•SECNO 33538,000 
2800 NAT 01 8280 74 WSEL= 616.14 ENC 01• 8280.74 WSEL• 616 24 RATIO= 0 0000 

616 24 NAT Q1= 8401 RATIOS LOB,CH,ROB= 0.0109 0.9439 0 0452 WSEL= 

3470 ENCROACHMENT STATIONS= 341 5 561. 7 TYPE= 4 TARGET= 0.014 
33538,00 22 .59 616.18 0.00 616,14 616 40 0.22 0.01 0.00 613.69 

8680. 31. 8323 326 31. 2164. 288. 2646 272 610.99 
2. 15 0,99 3.85 1. 13 0 025 0 025 0 035 0 000 593, 59 341 51 

0.000112 100 100 100 1 0 0 0 00 220. 19 561. 70 

ELCHO 
593.60 



777777 ?????? 

SECNO DEPTH CWSEL 
Q QLOB QCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

CCHV= 0.100 CEHV= 0.300 
-"'SECNO 34888.000 

CR!WS WSELK 
QROB ALOB 
VROB XNL 
XLOBR !TRIAL 

EG HV HL OLOSS BANK ELEV 
ACH AROB VOL TWA LEFT/RIGHT 
XNCH XNR WTN ELMIN SSTA 
IOC !CONT CORAR TOPWIO ENOST 

2800 NAT Q1= 7062.26 WSEL= 616.28 ENC Q1= 7062.26 WSEL= 616.38 RATIO= 0 0000 
616 38 NAT Q1= 7162. RATIOS LOB,CH,ROB= 0 0248 0 9751 0 0001 WSEL= 

3280 CROSS SECTION 34888 00 EXTENDED 1 63 FEET 

3470 ENCROACHMENT STATIONS= 72.9 265 0 TYPE= 4 TARGET= 0.014 
34888.00 22.83 616.33 0 00 616.28 616 58 0.26 o. 18 0 01 614.00 

8680 93. 8587. o. 82. 2096. 0 2718 279. 616.00 
2.24 1. 14 4. 10 0.00 0 025 0 025 0.000 0.000 593,50 72 87 

0 000154 1400. 1350 1300. 2 0 0 0 00 192 13 265.00 

*SECNO 37038 000 
2800 NAT Q1= 6724 36 WSEL= 616 60 ENC Q1= 6789 06 WSEL= 
NAT Q1= 6790. RATIOS LOB,CH,ROB= 0 0002 0 9998 0 0000 WSEL= 

616 70 RATIO= -O 0096 
616 70 

3470 ENCROACHMENT STATIONS= 135 0 285.0 TYPE= 4 TARGET= 0.000 
37038.00 22 45 616.65 0 00 616 60 616 93 0 28 0.34 0 01 617 50 

8680 0 8680. 0 0. 2034 0 2822 287 617 80 
2.38 0.00 4 27 0.00 0 000 0 025 0 000 0 000 594 20 137 03 

0.000165 2100 2150 2200 1 0 0 0 00 145 22 282.24 

CCHV= 0.300 CEHV= 0.500 
*SECNO 37088 000 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= so 0 450.0 TYPE= TARGET= 400.000 
37088 00 21. 49 616.59 0.00 616 54 617 02 0.43 0.01 0.07 608 80 

8680. 202 8313 165. 76. 1550 75 2824. 287 608.70 
2 39 2.64 5 36 2 20 0.025 0 025 0.035 0 000 595 10 65 19 

0.000560 50. 50 50 2 0 0 0.00 178 71 326.09 

• • 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLDBR !TRIAL IOC ICONT CORAR TDPWID ENOST 

SPECIAL BRIDGE 

SB XK XKOR COFQ ROLEN BWC BWP BAREA ss ELCHU 
0 00 1.66 2 BO 0.00 107 00 0 00 1410 00 0 00 594,90 

*SECNO 37121.000 

6070, LOW FLOW BY NORMAL BRIDGE 

EGPRS-= 617.567 EGLWC= 617 607 ELLC= 615.300 PCWSE= 616.591 ELTRO= 617.900 

3370 NORMAL BRIDGE,NRD= 10 MIN EL TRQ: 617.90 MAX ELLC= 615 30 

3470 ENCROACHMENT STATIONS= 120.0 450 0 TYPE= TARGET= 330.000 
37121.00 21. 44 616 54 0.00 617 12 617 13 0 59 0.03 n no 608 an 

V VO ov 
8680. 0 8680. o. 0 14 12. 0 2825 287 608 70 

2 ,39 0 00 6 15 0 00 0 000 0 025 0 000 0 000 595 10 181 32 
0.001385 33 33 33, 2 0 0 -279 14 144 65 325 97 

•SECNO 37221.000 

3470 ENCROACHMENT STATIONS= so 0 450 0 TYPE= iARGET:: 400 000 

3495 OVERBANK AREA ASSUMED N• N-EFFECTIVE,ELLEA= 617.50 ELREA= 617 80 

37221 .00 21.88 616 98 
8680. o. 8680. 

2 39 0.00 4.25 
0 000165 100. 100. 

CCHV= 0.100 CEHV= 0.300 
*SECNO 39121.000 

0.00 
o. 

0.00 
100 

617.31 617 26 0.28 
0 2042. o. 

0 000 0 025 0 000 
2 0 0 

2800 NAT Q1= 6260.99 WSEL• 617 61 ENC 01= 6322.20 WSEL= 
NAT Q1= 6332. RATIOS LOB.CH.ROB= 0.0000 0 9984 0 0016 WSEL= 

0 04 0.09 617. so 
2829 288 617.80 
0 000 595 10 136 29 
0.00 146 72 283 01 

617.71 RATIO= -0.0098 
617 71 

3470 ENCROACHMENT STATIONS= 150 0 300.0 TYPE= 4 TARGET= 0 002 
39121.00 22 .09 617 29 0 00 617.61 617 62 0.33 0.35 0 01 620 40 

8680. 0. 8680 0. 0. 1882 o. 2915, 294. 616 10 
2 51 0.00 4 61 0 00 0.000 0.025 0 000 0.000 595 20 158 28 

0.000209 1900. 1900 1900. 1 0 0 0 00 141.72 300.00 

PAGE 

ELCHO 
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SECNO 
0 
TIME 
SLOPE 

?????? 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

*SECNO 41121.000 

CRIWS 
OROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
ITRI AL 

EG 
ACH 
XNCH 
JDC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT /RIGHT 

SSTA 
ENDST 

2800 NAT 01= 4998.50 WSEL= 617.95 ENC 01= 5044.29 WSEL= 618 05 RATIO= -0.0092 
618.05 NAT Q1= 5044. RATIOS LOB,CH,ROB= 0.0000 1.0000 0 0000 WSEL= 

3470 ENCROACHMENT STATIONS= 208 3 403.8 TYPE= 4 TARGET= 0.000 
41121 00 22.07 617. 67 0 00 617 95 618.19 0.52 0.51 0 06 638.00 

8680 0 86B0 0. 0 1495 0 2992. 300. 636.20 
2 .60 0.00 5.80 0.00 0 000 0 025 0.000 0 000 595 60 243 09 

0 000318 2000. 2000. 2000 2 0 0 0 00 105 13 348.21 

•SECNO 42521.000 
2800 NAT 01= 7296 07 WSEL= 618.52 ENC 01= 7366 73 WSEL= 
NAT 01= 7367 RATIOS LOB,CH,ROB= 0.0000 1 0000 0 0000 WSEL= 

618 62 RATIO= -0 0097 
618.62 

3470 ENCROACHMENT STATIONS= 
42521.00 22.86 618.26 

8680. 0. 8680. 
2.70 0.00 4.00 

0.000149 1300. 1400 

• 

288 0 
0 00 

0 
0 00 

1550 

480.0 
618 52 

0 
0 000 

2 

TYPE= 
618.51 

2171 
0.025 

0 

4 TARGET= 
0 25 0 29 

0 3051 
0 000 0 000 

0 0 00 

• 

0 000 
0 03 
304 

595 40 
159.23 

625.90 
622 30 

307 .09 
466 32 
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HEC2 RELEASE DATED NDV 76 UPDATED MAY 1984 
ERROR CDRR - 01.02,03.04,05,06 
MUUl~lCATION - 50,5i.52,53,54,55,56 

************••···································· 

• 
NOTE- ASTERISK(•) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF 

RED RUN DRAIN 100-YEAR 

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS 

165 000 0.00 0 00 0.00 576 90 17390.00 599. 70 0 00 
165,000 0.00 0 00 0.00 576.90 17390 00 599 70 0,00 

194.000 29.00 599 60 596.30 576 90 17390 00 601 98 0 00 
194.000 29,00 599 .60 596 30 576 90 17390 00 601 98 0 00 

594,000 400 00 0 00 0,00 580 17 17390 00 602 04 0.00 
594.000 400 00 0 00 0 00 580 17 17390.00 602.04 0 00 

1039 000 445.00 0 00 0.00 583. 10 16040 00 601, 94 0 00 
1039 000 445.00 0.00 0.00 583. 10 16040 00 601, 94 0 00 

1100 000 61 ,00 0 00 0 00 581 70 16040 00 602 15 0 00 
1100.000 61 .00 0 00 0 00 581 , 70 16040.00 602 15 0.00 

1143.000 43.00 603 10 601. 70 581. 70 16040.00 602,71 0 00 
1143 000 43.00 603 10 601. 70 581. 70 16040.00 602,71 0 00 

1150 000 1.00 0 00 0.00 581. 78 16040.00 602 70 0 00 
1150 000 7 .00 0 00 0 00 581 78 16040 00 602 70 0.00 

1180 000 30 00 0 00 0.00 582 10 16040 00 602 69 0 00 
1180.000 30.00 0 00 0.00 582, 10 16040.00 602 69 0 00 

1223.000 43.00 603 40 601.00 582 10 16040.00 603.52 0 00 
1223 ,000 43,00 603 40 601 .00 582. 10 16040.00 603.52 0 00 

i323 000 100.00 0.00 0 00 582. 15 16040.00 603 so 0.00 
1323.000 100 00 0 00 0 00 582. 15 16040,00 603 80 0 00 

2223,000 900.00 0 00 0.00 582.56 16040 00 603 71 0.00 
2223 .000 900.00 0 00 0.00 582 56 16040 00 603,70 0 00 

PAGE 

ERRORS LI ST 

EG 10K*S VCH AREA .01K 

600 19 5.60 6 05 3706 39 7351 12 
600 19 5 60 6 05 3706 39 7351.12 

602.25 2 70 4 62 5144 BO 10574.75 
602 25 2 70 4 62 5144,80 10574.75 

602 39 2 26 5 30 7724 97 11557 51 
602 39 2 26 5.30 7724,97 11557,51 

602 74 3 67 7.23 2930 77 8372.00 
602 74 3 67 7.23 2930 77 8372 00 

602 81 6 78 6 53 2455 77 6159 20 
602 81 6 78 6 53 2455 77 6159 20 

603 32 5 96 6 28 2558 09 6570 74 
603 32 5 96 6 28 2558 09 6570 74 

603.34 2 48 6 44 3033 16 10182 45 
603 34 2.48 6 44 3033 16 10182 45 

603 37 6 72 6 60 2428 63 6185.81 
603 37 6 72 6 60 2428 63 6185 81 

603 92 4 18 5 42 5417 17 7844 07 
603 92 4 18 5 42 5417,17 7844 07 

604.00 0.99 4 i7 6197 82 i6i52.42 
604.00 0 99 4. 17 6197 82 16152.42 

604.22 2 12 5 82 3189 49 11024.13 
604.22 2 16 5,89 2950.74 10901.51 
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SECN0 

3180.000 
3180.000 

'5720.000 
5720 000 

7470.000 
7470.000 

8270 000 
8270.000 

8340 000 
8340.000 

8394.000 
8394.000 

8494 000 
8494 000 

9594.000 
9594 000 

9653.000 
9653 .000 

9654.000 
9654.000 

9676 000 
9676 000 

9677 000 
9677 000 

9111.000 
9777 000 

11596.000 
11596.000 

13196.000 
13196 000 

14796 000 
14796 000 

16096.000 
16096.000 

• 

?77?77 

XLCH 

957.00 
957 00 

2540.00 
2540.00 

1710.00 
1710.00 

760.00 
760.00 

10.00 
70 00 

54 00 
54 00 

100 00 
100.00 

1100.00 
1100.00 

59 00 
59 00 

00 
00 

22.00 
22.00 

1.00 
1.00 

100.00 
100.00 

1819 00 
1819 00 

1600.00 
1600.00 

1600.00 
1600 00 

1300.00 
1300.00 

ELTRD 

0 00 
0 00 

C 00 
0 00 

o.oo 
0 00 

o.oo 
0.00 

o.oo 
o.oo 

600 90 
600 90 

0 00 
o.oo 

o.oo 
o.oo 

0.00 
o.oo 

601 40 
601 40 

601. 40 
601 40 

0 00 
0 00 

o.oo 
0 00 

0 00 
o.oo 

o.oo 
o.oo 

o.oo 
o.oo 

0 00 
0 00 

ELLC 

0.00 
0.00 

0.00 
0.00 

0.00 
0 00 

0 00 
0 00 

0 00 
0 00 

600.40 
600.40 

0 00 
0 00 

0 00 
0.00 

0.00 
0.00 

603. 40 
603 40 

603 40 
603 40 

0 00 
0.00 

0 00 
0 00 

0.00 
0.00 

0.00 
0 00 

0 00 
0 00 

0 00 
0.00 

ELMIN Q 

583 00 16040 00 
583 00 16040 00 

584 20 14820 00 
584.20 14820 00 

584.10 14820.00 
584. 10 14820 00 

584 40 14820 00 
584 40 14820 00 

584 40 14820 00 
584 40 14820 00 

584 40 14820 00 
584 40 14820.00 

584 50 16560 00 
584.50 16560 00 

585 70 16560 00 
585 70 16560 00 

585 40 16560 00 
585 40 16560 00 

585 40 16560 00 
585 40 16560.00 

585 40 16560,00 
585,40 16560 00 

585 40 16560 00 
585 40 16560.00 

585 45 16560.00 
585 45 16560 00 

586.40 16560 00 
586.40 16560.00 

585 50 16560 00 
585 50 16560 00 

587 30 16560 00 
587 30 16560.00 

586 80 14260.00 
586 80 14265 00 

CWSEL 

603 93 
603 92 

604 52 
604.54 

605 05 
605 08 

605 09 
605 12 

605. 15 
605 18 

605.53 
605.55 

605 51 
605 53 

605 65 
605 68 

605 68 
605 72 

605 60 
605 67 

605 61 
605 71 

605 82 
605 81 

605 83 
605 82 

605 .91 
605 90 

606.39 
606 39 

606 74 
606 76 

607.41 
607 42 

• 

CRIWS 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0.00 
0.00 

0.00 
0 00 

0 00 
0 00 

0 00 
o.oo 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0.00 
0 00 

0.00 
0 00 

0 00 
0 00 

0 00 
0 00 

0.00 
0 00 

0 00 
0 00 

0 00 
0 00 

EG 

604.42 
604 43 

604.95 
604 98 

605 18 
605 22 

605 26 
605.30 

605.29 
605 33 

605 66 
605 69 

605.71 
605.74 

605 83 
605.86 

605.84 
605.88 

605.92 
605 93 

605 93 
605 94 

605 98 
605 97 

605.99 
605.98 

606 36 
606 37 

606 81 
606.83 

607 40 
607.42 

607 82 
607.84 

10K•S 

2 11 
2 15 

99 
2 08 

0 77 
0 80 

09 
12 

1. 85 
1 90 

90 
88 

1 22 
1.27 

1 15 
1 20 

i 04 
1 '02 

4 52 
4 48 

4 53 
5 24 

00 
01 

00 
1 06 

2 67 
2 76 

2 87 
2 94 

3.69 
3 68 

2 47 
2 53 

PAGE 66 

VCH 

5.76 
5.83 

5 36 
5.41 

3 45 
3 47 

4 02 
4 05 

3 48 
3 51 

3 52 
3 51 

4 32 
4.35 

4 01 
4 04 

3 86 
3 83 

5 22 
4.73 

5.21 
4 4 1 

3 81 
3,81 

3 80 
3.85 

5.63 
5.72 

5 40 
5 47 

6 52 
6.51 

5 18 
5 25 

AREA 01K 

3135 33 11047.32 
3008 89 10927 63 

3254. 10 10317 95 
3028 19 10276 41 

6310.65 16881 93 
6042.56 16599.04 

5601.88 14220 82 
5247 .08 13977 .11 

5487.30 10904.25 
5200. 79 10755 03 

5431. 03 10760 38 
5451 57 10810 45 

5982 BO 14972 58 
5605 96 14679 98 

6423 55 15427.24 
6142 46 15139 53 

6697.4i 16234.62 
6741 26 16365 29 

4083 56 7787 15 
4535 11 7820 22 

4087,46 7779 31 
4572 51 7233 19 

6776 49 16546 2 1 
6762 99 16505.63 

6828 78 16532 49 
6494.04 16102 63 

3873.70 10132 62 
3639.01 9970 54 

3582 01 9782 09 
3341 70 9663 48 

2539 51 8615 92 
2543.06 8632 70 

3089 53 9065 94 
2800 40 8964 54 

• 
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SECNO XLCH ELTRO ELLC ELMIN Q CWSEL CRIWS EG 10Ki'S VCH AREA .01K 

16396 000 300.00 0 00 0.00 587 50 14260.00 607. 44 0 00 607 97 3 71 5 91 2706 21 7406 33 
16396 000 300.00 0.00 0 00 587 50 14265 00 607 45 0 00 60B.00 3 81 5.97 2485.75 7312.09 

1641fLOQO 22,00 606, 10 605 30 587.50 14260 00 608 23 o.oo 608 68 3 02 5 50 3076,61 8204 78 
16418.000 22.00 606. 10 605 30 587.50 14265 00 608 26 0.00 608.69 3 81 5 37 3141.08 7311 00 

16768.000 350 00 0.00 0.00 588.00 14260.00 608.62 0 00 608 81 0.94 4 .07 4847.13 14745 70 
16768 .000 350.00 0 00 0 00 588.00 14265 00 608.61 0.00 608 81 0 96 4. 12 4642. 45 14555.64 

17168 000 400 00 0.00 0 00 588.00 14260.00 608 76 0.00 608 87 0.66 3.24 5706 30 17508 48 
17168.000 400.00 o op 0.00 588 00 14265.00 608.76 0 00 608 87 0 68 3 28 5543 .00 17274.48 

17268.000 100.00 0 00 0 00 586,50 14260 00 608. 72 0 00 608.93 1 97 3 78 4139 77 10151.29 
17268.000 100.00 0 00 0.00 586.50 14265 00 608. 72 0 00 608.94 2 02 3 83 3963 03 10037.60 

17368.000 100 00 607 10 607.00 586 so 14260 00 608.86 0.00 609 07 90 3 73 4225 67 10334 44 
17368 000 100 00 607. 10 607 00 586 50 14265 00 608 89 0.00 609 10 94 3 77 4043 86 10235 13 

18244 000 876.00 0 00 0 00 587 30 14260.00 608.99 0 00 609 19 05 4 08 4835 70 13896.28 
18244 000 876 00 0.00 0 00 587 30 14265.00 609 02 0 00 609 23 08 4 13 4612 47 13744.69 

19119. 000 875 00 0.00 o.oo 588. 10 14260 00 609.01 0 00 609.34 79 4 81 3681 81 10644,51 
19119 .000 875 00 0 00 0.00 588. 10 14265 00 609.05 0 00 609.39 1 82 4.85 3480 01 10566,35 

20219.000 1100 00 0 00 0 00 587,70 14260 00 609 35 0 00 609 51 05 3 34 5304 37 13892 94 
20219.000 1100 00 0 00 0 00 587.70 14265 00 609 39 0 00 609 55 07 3 38 4923 53 13778 19 

21119000 900.00 0 00 0 00 588 70 14260.00 609 39 0 00 609 65 61 4 46 3954 64 11223.46 
21119000 900 00 0 00 0 00 588 70 14265 00 609 43 0 00 609. 70 1 64 4 50 3757. 92 11123.41 

22069.000 950.00 0 00 0.00 588.20 14260 00 609 45 0 00 609 92 3 07 5.54 2676 28 8141 97 
22069 000 950 00 0 00 0.00 588 20 14265 00 609.49 0.00 609 97 3. 11 5.56 2566.47 8095 17 

22419.000 350 00 0.00 0 00 588 20 13000 00 609"90 0.00 610 00 0 63 3 10 5702 48 16358 19 
22419.000 350 00 0 00 0.00 588 20 13000 00 609 95 0 00 610.06 0 64 3. 12 5609 67 16284.77 

23319.000 900 00 0 00 0 00 588 50 13000.00 609 81 0 00 610. 17 94 5. 14 3293 58 9322 .09 
23319 000 900.00 0 00 0 00 588 50 13000 00 609 85 0 00 610.23 1 98 5. 19 31 't 1 48 9247.62 

23569 000 250.00 0 00 0 00 588.40 8680 00 610 06 0 00 610 22 0 98 3.35 3099. 76 8774. 70 
23569 000 250 00 0 00 0.00 588 40 8680 00 610.11 0 00 610 28 0 99 3 37 2915 65 8719,68 

24369.000 800.00 0 00 0 00 588.90 8680 00 610.08 0.00 610 35 46 4 26 2231 62 7172 36 
24369.000 800.00 0 00 0.00 588 90 8680 00 610 14 0.00 610. 41 44 4 23 2251 43 7228. 64 

25819.000 1450 00 0 00 o.oo 588 80 8680 00 610 26 0 00 610.67 2 67 5 17 1752 65 5314.43 
25819 000 1450 00 0.00 0 00 588 80 8680.00 610 32 0 00 610 72 2 62 5. 14 1773 65 5359.15 

25919 000 100 00 0 00 0 00 589.50 8680.00 610 26 0 00 610 75 6 22 5.74 1610 74 3479.30 
25919 000 100 00 0.00 0 00 589.50 8680 00 610 31 0 00 610 80 6 12 5 71 1628 00 3508 06 
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SECNO XLCH ELTRO ELLC ELMIN Q CWSEL CRIWS EG 10K*S VCH AREA 01K 

26025 000 106.00 610.00 607.90 589.50 8680.00 610 95 0 00 611 36 4 96 5 29 1886 37 3898 91 
26025.000 106 00 610 00 607.90 589 50 8680 00 611 00 0.00 611 40 4 87 5.25 1908 22 3932 62 

26125 .000 100 00 0.00 0.00 589 49 8680 00 610. 99 0 00 611. 40 2 64 5 15 1758. 41 5346 30 
26125.000 100 00 0.00 0 00 589.49 8680 00 611 .03 0 00 611 44 2 60 5 13 1773 95 5380.54 

26900.000 775 00 0 00 0.00 589.40 8680 00 611 . 25 0 00 611 60 2 48 4 86 2073 97 5509 87 
26900 000 775.00 0 00 0 00 589. 40 8680 00 611 28 0.00 611 64 2 56 4 91 1906 86 5427 16 

27150.000 250 00 0.00 0 00 590.50 8680 00 611 31 0.00 611 66 11 4 95 2169.76 6520 46 
27150.000 250.00 0 00 0 00 590 50 8680 00 611 36 0 00 611 70 76 4 93 2179 21 6551 86 

27900 000 750.00 0.00 0 00 589 90 8680 00 611 47 0 00 611 80 1 93 4 72 2020 27 6246 4 1 
27900 000 750.00 0 00 0 00 589.90 8680 00 611 50 0 00 6 11 84 2 00 4 11 1919 44 6132 01 

28000.000 100 00 0 00 0 00 590. 10 8680.00 611 48 0 00 611. 84 3 22 4 96 1931.88 4839.49 
28000.000 100.00 0 00 0.00 590 10 8680.00 611 51 0.00 611. 88 3 27 5 00 1846.97 4802.28 

28031 .000 31 00 613 20 608. 70 590 10 8680.00 612 20 0.00 612 51 2 68 4 65 2112.12 5306.73 
28031 .000 31 00 613.20 608. 70 590. 10 8680 00 612 18 0 00 612 54 3 03 4 96 1876.72 4988.09 

28331 000 300 00 0 00 0.00 590 10 8680 00 612 32 0 00 612.58 58 4.25 2459.63 6909.63 
28331 000 300 00 0.00 0 00 590 70 8689 00 612.36 0 00 612 63 61 4 30 2336.87 6850, 48 

28431 000 100 00 0 00 0 00 592 10 8680 00 612. 31 0 00 612 65 8 27 4 83 2084 19 3018 30 
28431.000 100 00 0.00 0 00 592 10 8680 00 612.35 0.00 612 70 8 45 4.89 2009 44 2985.85 

28449.000 18.00 613 10 610.80 592 10 8680.00 612 92 0.00 613 18 6 53 4.42 2354 36 3397 94 
28449.000 18.00 613 10 610 80 592. 10 8680.00 612 93 0 00 613.22 6 94 4.55 2193 14 3295 77 

28549.000 100.00 0 00 0.00 592 04 8680 00 612 92 0 00 613 24 1, 96 4 57 2158 11 6203 69 
28549.000 100 00 0 00 0 00 592 .04 8680 00 612 95 0 00 613.27 2 03 4 63 2038 01 6094.33 

29749.000 1200 00 0 00 0 00 591. 30 8680.00 613 26 0 00 613 43 10 3 31 2749 14 8272 69 
29749.000 1200 00 0 00 0.00 591 . 30 8680 00 613.30 0 00 613 46 1 09 3 30 2760 26 8316 57 

30474 000 725 00 0 00 0.00 591 75 8680 00 613 31 0 00 613 54 44 3 87 2340 24 7236 29 
30474 000 725 00 0 00 0.00 591 75 8680.00 613.34 0 00 613 58 47 3 89 2232 .46 7165 27 

31199 000 725 00 0.00 0.00 592 20 8680.00 613.34 0 00 613 7 1 2 30 4 90 1770.84 5717 91 
31199.000 725.00 0 00 0 00 592 20 8680 00 613.38 0 00 613 75 2 28 4 89 1776.26 5743 36 

31299.000 100.00 0 00 0.00 592 40 8680 00 613.32 0 00 613.79 4 23 5.91 1739.82 4218 04 
31299.000 100.00 0 00 0.00 592 40 8680.00 613 36 0 00 613 82 4 20 5 89 1745 28 4236 18 

31350.000 51.00 613 70 609.60 592 40 8680 00 614 60 0 00 614.97 3 20 5,36 1985.22 4855.14 
31350.000 51.00 613.70 609 60 592.40 8680.00 614 63 0.00 615 00 3 17 5 35 1~92.26 4871 . 58 

31430.000 BO 00 0 00 0 00 592.50 8680 00 614 62 0.00 615 00 3 75 5 44 1955 08 4482 98 
31430.000 80 00 0 00 0.00 592.50 8680 00 614 65 0 00 615 03 3 72 5.43 1962 06 4498.32 

. , • • • 
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,• '. !-, SECNO XLCH ElTRD EllC ELMIN Q CWSEL CRlWS EG 10K"'S VCH AREA. .01K 

31483,000 53 00 614,90 610.90 592 50 8680 00 615.65 0 00 615 96 2 94 4.98 2212.54 5063 03 
31483 000 53.00 614,90 610.90 592,50 8680.00 615 6? 0 00 615 98 2 93 4,9? 221? 58 50?4,02 

31583,000 100 00 0.00 0 00 592.55 8680.00 615.72 0.00 615 99 46 4 21 2155 42 7176.23 
31583 000 100 00 0.00 0 00 592.55 8680.00 615 74 0 00 616.01 1 46 4. 21 2159,31 7190 96 

33333.000 1750.00 0 00 0.00 593.40 8680.00 616 01 0 00 616 22 1.08 3 ?8 2692 22 8357 69 
33333 000 1750.00 0.00 0 00 593.40 8680.00 616 02 0 00 616 24 1 . 10 3,83 2510.29 8267 00 

33433.000 100 00 0 00 0.00 593 60 8680.00 616,01 0 00 616 24 44 4 10 2638.2? ?240 56 
33433.000 100.00 0 00 0.00 593 60 8680 00 616 02 0 00 616.26 4? 4 15 250? 32 ?167 41 

33438 000 5.00 613 00 612.90 593.60 8680.00 616. 11 0.00 616,33 40 4 07 2673 22 7328 61 
33438,000 5 00 613 00 612 90 593 60 8680 00 616.14 0 00 616 38 43 4 11 2536.81 7271 .02 

33538 000 100 00 0 00 0.00 593 59 8680 00 616. 14 0 00 616 35 10 3 81 2665 66 8280 74 
33538,000 100.00 0.00 o.oo 593,59 8680 00 616 18 0 00 616 40 12 3 85 2483 00 8209 74 

34888,000 1350.00 0 00 0.00 593 50 8680 00 616. 28 0 00 616 53 51 4 06 2284.33 7062 26 
34888 000 1350 00 0.00 0 00 593 50 8680.00 616.33 0 00 616.58 54 4 10 2177 52 7001. 59 

37038 000 2150 00 0 00 0.00 594 20 8680.00 616.60 0 00 616 89 67 4.28 2029 02 6724 36 
37038 000 2150.00 0 00 0.00 594.20 8680.00 616.65 0 00 616 93 65 4.27 2034.31 6762. 16 

37088.000 50.00 0 00 0 00 595, 10 8680.00 616 54 0 00 616.97 5 67 5 39 1692 29 3644 99 
37088.000 50 00 0 00 0.00 595. 10 8680 00 616,59 0 00 617 02 5 60 5 36 1701 22 3668,78 

37121.000 33.00 617 90 615.30 595. 10 8680 00 617. 12 0 00 617,52 4 91 5. 15 1779. 16 3916.83 
37121 000 33 00 617 90 615 30 595. 10 8680.00 616.54 0 00 617. 13 13 85 6 15 14 11 62 2332 51 

37221.000 100.00 0.00 0 00 595. 10 8680 00 617 31 0 00 617 58 54 4 15 2091 72 6987 71 
37221.000 100.00 0 00 0.00 595. 10 8680 00 616 98 0 00 617 26 65 4 25 2042 01 6764.18 

39121.000 1900.00 0 00 0.00 595 20 8680.00 617 61 0 00 617 92 1 92 4 50 1946.82 6260 99 
39121 000 1900.00 0 00 0 00 595 20 8680.00 617 29 0.00 617 .62 2 09 4.61 1882.01 6011. 07 

41121.000 2000.00 0.00 0.00 595.60 8680 00 617 95 0 00 618 45 3 02 5 69 1525 54 4998 50 
41121.000 2000.00 0 00 0.00 595.60 8680 00 617 67 0 00 618 19 3 18 5.80 1495.30 4864.90 

42521.000 1400.00 0 00 0.00 595 40 8680.00 618 52 0 00 618 76 42 3 92 2211 57 7296 07 
42521 000 1400.00 0.00 0 00 595 40 8680 00 618 26 0 00 618.51 49 4 00 2170.58 7116 91 
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REO RUN DRAIN 100-YEAR 

SUMMARY PRINTOUT TABLE 

~ /' ' ' 
•• •r-. 

SECNO 

165.000 
165 000 

194. 000 
194 000 

594.000 
594 000 

1039.000 
1039.000 

1100.000 
1100.000 

1143.000 
1143 .000 

1150.000 
1150.000 

1180.000 
1180.000 

1223.000 
1223.000 

1323 000 
1323 000 

2223.000 
2223 000 

3180 000 
3180.000 

5720 000 
5720 000 

7470.000 
1410.000 

8270.000 
8270.000 

8340.000 
8340.000 

• 

~ 
~ 

17390.00 
17390. 00 

17390.00 
17390.00 

17390.00 
17390.00 

16040.00 
16040.00 

16040.00 
16040.00 

16040.00 
16040.00 

16040.00 
16040.00 

16040 00 
16040.00 

16040 00 
16040 00 

16040.00 
16040.00 

16040 00 
16040.00 

16040.00 
16040.00 

14820.00 
14820.00 

14820.00 
14820.00 

14820.00 
14820.00 

14820.00 
14820.00 

150 

CWSEL DifWSP 

599 70 0 00 
599 70 0 00 

601. 98 o.oo 
601 98 0 00 

602 04 0.00 
602 04 o.oo 

601 94 0 00 
601 94 0 00 

602 15 0 00 
602 15 0 00 

602 71 0.00 
602.71 0 00 

602. 70 0.00 
602. 70 0.00 

602 69 0 00 
602 69 0 00 

603 52 0 00 
603 52 0 00 

603 .80 0 00 
603 BO 0 00 

603 7 1 0.00 
603 70 -o 01 

603 93 0 00 
603 92 -0 01 

604 52 0.00 
604. 54 0 02 

605.05 0 00 
GOS.OB 0 03 

605 09 0 00 
605. 12 0.03 

605. 15 0.00 
605. 18 0.03 

PAGE 70 

DIFWSX DIFKWS TOPWID XLCH 

0.00 0.00 595 95 0.00 
0 00 0 00 595 95 0 00 

2 28 0.00 686. 17 29 00 
2 28 0.00 686 17 29 00 

0.06 0.00 694 44 400 00 
0 06 0.00 694. 44 400 00 

-0 10 0 00 223.20 445 00 
-o. 10 0 00 223 20 445 00 

0 21 0 00 174. 38 61.00 
0.21 0 00 174 38 61 00 

0 56 0 00 175 30 43 00 
0.56 0.00 175 30 43 00 

-0.01 0 00 186 00 7 00 
-o 01 0 00 186 00 7 00 

-0 01 0 00 173 90 30 00 
-0 01 0 00 173 90 30.00 

0.83 0 00 597 21 43 00 
0 83 0 00 597 21 43 00 

0 28 0 00 611 00 100 00 
0 28 0 00 611 00 100 00 

-o 10 0 00 250 38 900 00 
-o 11 -0 01 18 1 84 900 00 

0 22 0 00 249 05 957 00 
0 23 -0.01 204 52 957.00 

0.59 0.00 609.92 2540.00 
0.61 0 02 252.75 2540 00 

0.53 0 00 715.58 1710 00 
0 54 0 03 563.57 1710.00 

0 04 0 00 846.61 760 00 
0.04 0 03 535.58 760 00 

0.06 0.00 804 23 70 00 
0.06 0 03 555.04 70 00 

• • 
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SECN0 Q CWSEL DIFWSP DIFWSX DIFKWS T0PWID XLCH 

8394.000 14820 00 605 53 0.00 0.38 0.00 730 80 54 00 
8394.000 14820.00 605.55 0.03 0 37 0.03 730 80 54 00 

8494,000 16560.00 605 51 0.00 -0 02 0 00 990 48 100.00 
8494,000 16560 00 605 53 0 02 -0.02 0 02 649 87 100.00 

9594 000 16560 00 605,65 o.oo 0. 14 0 00 860,97 1100 00 
9594 000 16560 00 605 68 0.03 0 15 0 03 707.67 1100.00 

9653.000 16560.00 605 68 0 00 0 03 0 00 870.85 59 00 
9653.000 16560.00 605 72 0 04 0 04 0 04 872 42 59 00 

9654,000 16560 00 605 60 0 00 -0.08 0.00 859 59 00 
QC:C:A rv-..r,. 16560.00 MC 67 0 07 -0.05 0.07 1061 86 1.00 .... v.., ... vvv UVJ 

9676.000 16560 00 605 61 0.00 0 01 0 00 859 76 22.00 
9676 000 16560.00 605,71 0. 11 0.04 0, 11 1063 03 22 00 

9677.000 16560.00 605.82 0.00 0 22 0 00 855 74 00 
9677 000 16560.00 605 81 -0 02 0.09 -0 02 855 24 00 

9777 000 16560.00 605 83 0.00 0 01 0.00 884 78 100 00 
9777 000 16560 00 605 82 -0.02 0.01 -0.02 731 07 100.00 

11596 .000 16560 00 605 91 0.00 0 08 0 00 618. 17 1819 00 
11596.000 16560.00 605.90 -0 02 0 08 -0.02 sos 48 1819 00 

13196.000 16560.00 606 39 0.00 0 48 0.00 422 25 1600 00 
13196.000 16560.00 606 39 0.00 0.49 0 00 295 06 1600 00 

14796.000 16560. 00 606 74 0.00 0.35 0.00 177.41 1600 00 
14796 000 16560 00 606 76 0.02 0 37 0 02 177 51 1600,00 

16096.000 14260.00 607 41 0.00 0 67 0 00 545 69 1300 00 
i6096.000 i4265.00 607 42 0 Oi 0 66 0 Oi 242 67 i300 00 

16396.000 14260 00 607 44 o.oo 0 03 0 00 455 82 300 00 
16396.000 14265.00 607 45 0.01 0 03 0.01 208 74 300 00 

16418.000 14260 00 608 23 0 00 0 79 0 00 477.44 22.00 
16418 000 14265 00 608 26 0 03 0 81 0 03 477 57 22 00 

16768.000 14260 00 608 62 0.00 0 39 0 00 540 93 350 00 
16768.000 14265 00 608 61 -0.01 0 35 -o 01 434 89 350 00 

17168 .000 14260.00 608.76 0.00 0 14 0 00 555 79 400.00 
17168.000 14265.00 608 76 -0.00 0 15 -o 00 496.58 400.00 

17268 000 14260.00 608 72 0.00 -0.04 0 00 590.65 100 00 
17268 .000 14265.00 608. 72 -0 00 -0 04 -0.00 447.98 100 00 
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SECN0 Q CWSEL DIFWSP DIFWSX DIFKWS TOPWIO XLCH 

17368.000 14260.00 608 86 0 00 0 14 0 00 626.05 100 00 
17368.000 14265 00 608 89 0.03 0 17 0 03 482 09 100 00 

18244.000 14260 00 608 99 0.00 o. 13 0 00 710 06 876.00 
18244.000 14265 00 609 02 0 03 0 13 0 03 530 33 876 00 

19119.000 14260.00 609.01 0 00 0 02 0 00 436. 18 875 00 
19119.000 14265.00 609 05 0 03 0 03 0.03 316 28 875 00 

20219.000 14260 00 609.35 0 00 0 34 0 00 883 46 1100 00 
20219.000 14265 00 609.39 0 04 0.34 0 04 589 07 1100 00 

21119.000 14260.00 609. 39 0 00 0.04 0 00 563 35 900.00 
21119.000 14265 .00 609 43 0 04 0.04 0.04 401 19 900 00 

22069 000 14260.00 609 45 0.00 0.06 0 00 332 11 950 00 
22069.000 14265 00 609 49 0 04 0 06 0 04 200 97 950 00 

22419,000 13000 00 609 90 0 00 0.45 0 00 563 70 350 00 
22419 .ooo 13000 00 609,95 0 05 0.46 0 05 516 95 350 00 

23319.000 13000 00 609.81 0 00 -0 09 0.00 619.75 900 00 
23319.000 13000 00 609. 85 0 04 -0 10 0.04 444 79 900 00 

23569 000 8680,00 610 06 0.00 0 25 0.00 699.20 250 00 
23569.000 8680.00 610 11 0.05 0.26 0.05 459 26 250 00 

24369.000 8680.00 610 08 0.00 0.02 0.00 326 81 800 00 
24369.000 8680.00 610. 14 0 06 0 03 0 06 338 16 800 00 

25819.000 8680.00 610.26 0 00 0 18 0 00 347 87 1450.00 
25819.000 8680 00 610 32 0 06 0 18 0 06 365 99 1450 00 

25919.000 8680 00 610 26 0 00 -o.oo 0.00 297.88 100 00 
25919.000 8680.00 610 31 0 06 -0.00 0 06 315 27 100 00 

26025.000 8680.00 610 95 o.oo 0. 70 0 00 458. 48 106 00 
26025.000 8680 00 611 00 0.05 0 69 0 05 463 00 106 00 

26125.000 8680.00 610. 99 0.00 0 04 0 00 337 07 100 00 
26125.000 8680 00 611.03 0 05 0 03 0 05 350 99 100 00 

26900.000 8680 00 611.25 0 00 0 26 0 00 390 62 775 00 
26900 000 8680 00 611 28 0 03 0.24 0 03 194 84 775 00 

27150.000 8680 00 611 31 0 00 0 06 0 00 246,35 250 00 
27150.000 8680 00 611 36 0 05 0.08 0 05 247 19 250 00 

27900.000 8680.00 611. 47 0 00 0. 16 0 00 218. 16 750 00 
27900.000 8680.00 611. 50 0.03 o. 14 0 03 150.63 750 00 

, .. j •, .,., (J 
• I ,..,._ II • • • 
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SECNO Q CWSEL DIFWSP OIFWSX OIFKWS TOPWID XLCH 

28000 000 8680.00 611 .48 0 00 0.01 0 00 207. 9 1 100 00 
28000.000 8680.00 611 . 51 0 03 0.01 0 03 146 01 100 00 

28031.000 8680.00 612 20 0.00 0. 72 O 00 316.12 31 00 
28031.000 8680 00 612. 18 -0.01 0.67 -0 01 138.71 31 00 

28331.000 8680.00 612 32 0.00 0. 12 0 00 446.33 300 00 
28331 000 8680 00 612. 36 0.04 0. 17 0 04 329 27 300 00 

28431 000 8680 00 612.31 0 00 -0.00 0 00 413 73 100 00 
28431.000 8680.00 612 35 0.04 -0 00 0 04 318 84 100.00 

28449.000 8680.00 612 92 0.00 0.60 0 00 480 10 18 00 
28449.000 8680.00 612 93 0.01 0 58 0 01 318 84 18 00 

28549.000 8680.00 612.92 0 00 0.01 0.00 386 00 100 00 
28549 000 8680.00 612 95 0 02 0.02 0.02 309 87 100.00 

29749.000 8680.00 613 26 0.00 0 34 .o 00 292 72 1200 00 
29749 000 8680.00 613.30 0.04 0 35 0 04 294 34 1200.00 

30474.000 8680 00 613.31 0.00 0.05 0 00 352 14 725 00 
30474.000 8680.00 613 34 0.04 0 04 0 04 169 77 725 00 

31199.000 8680.00 613.34 0 00 0 03 0 00 134 15 725 00 
31199 000 8680.00 613.38 0 04 0.04 0 04 137 48 725.00 

31299 000 8680.00 613 32 0.00 -0 02 0 00 134 86 100.00 
31299.000 8680 00 613.36 0.04 -0 02 0 04 138 15 100 00 

31350 000 8680.00 614 60 0.00 28 0 00 236 07 51 .00 
31350.000 8680 00 614 63 0.03 27 0 03 236. 14 51 00 

31430.000 8680 00 614.62 0 00 0 02 0 00 236 14 80 00 
31430.000 8680.00 614 65 0 03 0 02 0 03 236 2 1 80 00 

31483.000 8680 00 615 65 0 00 1 03 0.00 280 66 53 00 
31483 000 8680 00 615.67 0 02 1 02 0.02 281 BS 53 00 

31583 000 8680.00 615 72 0.00 0 07 0 00 224 73 100.00 
31583 000 8680 00 615 74 0.02 0 07 0 02 225 88 100 00 

33333.000 8680 00 616 01 0.00 0 29 0 00 380 89 1750 00 
33333 000 8680.00 616.02 0 01 0 28 0.01 227 .66 1750 00 

33433.000 8680.00 616 01 0.00 0.00 0.00 381 85 100.00 
33433 000 8680 00 616.02 0.01 0 00 0.01 246 72 100 00 

33438 000 8680 00 616, 11 0.00 0 10 0.00 391 99 5 00 
33438 000 8680.00 616 14 0.04 0. 13 0 04 246 72 5 00 
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SECNO Q Cl!ISEL OIFl!ISP OIFl!ISX DIFKl!IS TOPl!IIO XLCH 

33538 000 8680.00 616 14 0.00 0.03 0.00 375 97 100.00 
33538 000 8680 00 616.18 0.04 0.03 0 04 220 19 100 00 

34888 000 8680 00 616 28 v.vv 0 15 ~ ~~ 286 84 1350 00 V,VV 

34888.000 8680.00 616.33 0 04 o. 15 0 04 192 13 1350 00 

37038 000 8680 00 616.60 0 00 0 32 0 00 177 19 2150 00 
37038 000 8680.00 616.65 o.os 0.32 0 05 145 22 2150.00 

37088.000 8680.00 616 54 0 00 -0.06 0.00 169 35 50 00 
37088 000 8680 00 616.59 0 OS -0 06 0 OS 178 71 50 00 

37121 000 8680 00 617 12 0.00 0 58 0 00 173 10 33.00 
"l"7 ".,". nnn 8680 00 616 54 -o 58 -o 05 -o 58 144 65 33 00 

37221 .000 8680 00 617 31 0 00 0 19 0 00 148 36 100 00 
37221.000 8680 00 616.98 -0 34 0 43 -0.34 146 72 100 00 

39121.000 8680.00 617 61 o.oo 0.29 0 00 168 02 1900 00 
39121.000 8680.00 617 29 -0 31 0 32 -o 31 141. 72 1900 00 

41121.000 8680.00 617. 95 0.00 0.34 0 00 106.07 2000 00 
41121.000 8680.00 617 67 -0.28 0.37 -0 28 105 13 2000 00 

42521.000 8680.00 618.52 0 00 0 57 0 00 160 73 1400 00 
42521 .000 8680.00 618.26 -0 26 0.60 -0. 26 159.23 1400 00 

• • • 
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FLOOOWAY CATA, RED RUN DRAIN 100-YEAR 
PROFILE NO 2 

------- FLOODWAY ------- WATER SURFACE ELEVATION 
STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLOOOWAY FLOOOWAY 

165.000 596. 3706 4 7 599.7 599 7 0 0 
194.000 686 5145 3 4 602 0 602 0 0 0 
594.000 694 7725 2 3 602 .0 602 0 0 0 

1039.000 223. 2931. 5 5 601.9 601.9 0 0 
1100.000 174 2456 6 5 602 1 602.1 0 0 
1143.000 175 2558 6,3 602.7 602.7 0 0 
1150 000 186. 3033 5 3 602.7 602.7 0.0 
1180 000 174. 2429. 6.6 602. 7 602.7 0.0 
1223.000 597. 5417 3.0 603.5 603.5 0.0 
1323.000 611. 6198 2 6 603.B 603 8 0 0 
2223 000 182. 2951 5.4 603. 7 603 7 0.0 
3180.000 205. 3009 5.3 603.9 603 9 0.0 

~ 5720.000 253. 3028 4 9 604.5 604 5 0 0 
7470 000 564. 6043. 2 5 605 0 605 0 0 0 
8270.000 536. 5247 2 8 605. 1 605 1 0.0 
8340 000 555. 5201 2 8 605 1 605 1 0 0 
8394 .000 73; 5452 2 7 605 5 605 5 0 0 
8494.000 650 5606 3.0 605 5 605 5 0 0 
9594.000 708 6142 2 7 605 7 605.7 0 o· 
9653.000 872 6741. 2 5 605 7 605 7 0 0 
9654 000 1062. 4535 3 7 605 7 605 6 0 1 
9676.000 1063, 4573 3 6 605.7 605 6 0 1 
9677 000 855. 6763, 2 4 605.B 605 8 0 0 
9777 000 731. 6494 2 6 605 8 605 B 0.0 

11596 000 505 3639 4 6 605.9 605.9 0 0 
13196 000 295. 3342. 5 0 606.4 606.4 0 0 
14796 000 178. 2543 6.5 606 7 606 7 0.0 
16096.000 243. 2800. 5 1 607.4 607 4 0 0 
16396 000 209. 2486 5 7 607. 4 607 4 0 0 
16418 000 478. 3141 4.5 608 2 GOB 2 0 0 
16768 000 435. 4642 3 1 GOB 6 GOB 6 0 0 
17168 000 497 5543 2 6 608 8 GOB 8 0 0 
17268 000 504 3963 3 6 608 7 GOB 7 0 0 
17368 000 504. 4044 3 5 608 9 GOB 9 0.0 
18244.000 530 4612 3 1 609.0 609 0 0 0 
19119.000 316. 3480 4 1 609.0 609 0 0 0 
20219.000 597 4924 2 9 609 3 609 3 0 0 
21119.000 491. 3758 3 8 609.4 609.4 0 0 
22069.000 201. 2566 5.6 609.4 609.4 0.0 
22419.000 517. 5610. 2 3 610.0 609.9 0 1 
23319.000 561. 3111. 4.2 609.8 609.8 0 0 
23569.000 555. 2916. 3.0 610.2 610. 1 0 1 

• • • 
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FLOODWAY DATA, RED RUN DRAIN 100-YEAR 
PROFILE NO 2 

------- FLDODWAY ------- WATER SURFACE ELEVATION 
STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLOOOWAY FLOODWAY 

24369,000 338. 2251 3.9 610.2 610. 1 0 1 
25819.000 515. 1774. 4.9 610 4 610.3 0 1 
25919.000 463. 1628 5.3 610 4 610 3 0 1 
26025.000 463 1908. 4,5 611. 0 611 .0 o.o 
26125.000 490. 1774. 4 9 611 0 611 0 0 0 
26900.000 195. 1907 4,6 611. 2 611 2 0.0 
27150.000 247 2179 4.0 611. 3 611. 3 0.0 
27900.000 151. 1919 4 5 611. 5 611. 5 0 0 
28000.000 146. 1847. 4 7 611 5 611 5 0 0 
28031 000 139. 1877. 4 6 612 2 612 2 0 0 
28331.000 329 2337 3.7 612.3 612.3 0 0 
28431 .000 319 2009. 4 3 612.3 612.3 0 0 
28449 000 319. 2193 4.0 612.9 612.9 0 0 
28549,000 310. 2038 4.3 612.9 612.9 0 0 
29749.000 294. 2760. 3. 1 613 3 613.3 0 0 ,.,...,...,,. ,..,..,.. •7n ,,.., .. ,, 3 g 613 3 613 3 0 0 .,v .. , .. ,\J'\J'oJ ,,v. ,L,L.,,L. 

31199 000 137, 1776. 4 9 613 3 613 3 0 0 
31299.000 138 1745 5 0 613 3 613 3 0 0 
31350 000 236. 1992 4 4 614.6 614 6 0 0 
31430 000 236. 1962 4 4 614 6 614 6 0 0 
31483 000 282. 2218. 3 9 615 7 615 7 0 0 
31583 000 226 2159. 4 0 615 7 615.7 0 0 
33333.000 228. 2510. 3 5 G16 0 616 0 0 0 
33433.000 247. 2507 3 5 616 0 616.0 0 0 
'3'3438.000 247 2531 3 4 616.1 616. 1 0 0 
33538 000 220. 2483. 3.5 616 1 616 1 0 0 
34888 000 192. 2178. 4 0 616 3 616 3 0 0 
37038 000 145 2034. 4 3 616 7 616 6 0 1 
37088 000 261. 1701 5 1 616 6 616 5 0.1 
37121.000 145 1412 6 1 616.6 617. 1 -0 5 
37221 000 147 2042 4.3 617. 1 617.3 -0 2 
39121.000 142. 1882. 4.6 617.4 617.6 -0.2 
41121.000 105. 1495. 5 8 617 7 617.9 -0.2 
42521 000 159, 2171. 4 0 618 3 618 5 -0 2 
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-Introduction 

This paper provides background information on the Clinton River Watershed 

Study that was undertaken by the Detroit District, Corps of Engineers, and the 

watershed com1>uter model (HEC-SAM) that was developed for:use in the study. 

Presented herein is a summary of the study purpose and fi~dings, a discussion 

of the study mo4el development and analytical capabiliti3~, and suggested 

revisions likelt to be required for adaptation of the model for local 

government stormwater management planning activities. 

The Clinton River watershed model was developed as a.I) analytical tool for 

use in a feasibility study of water resources needs. The:study was requested 

by the Clinton River Watershed Council, Michigan Department of Natural 

Resources, and the Southeast Michigan Council of Governments. A specific 

concern that the study was to address was the impact of f4ture watershed 

urbanization on flood flows, stages and damages. Also, the study was to 

address alternative measures for reduction of flood losses and management of 

future stormwater runoff. 

Summary of Study PrQcess and Findings 

The study procedure followed the established planni~ process for Federal 

water resources planning, including problem identification, determining goals 

and objectives, development of alternative plans, evaluatfon of alternatives 

and plan recommendation. To assist in this effort, the Corps developed a 

computer model consisting of a data base of geographically, referenced resource 

information and the analytical software (programs) require,d to perform flood 

frequency and flood damage assessments. The model was a tool used· to store 

and develop hydrologic, economic and environmental data. This data was then 

analyzed to develop a profile of existing conditions, evaluate the likely 

range of future conditions, and to assess the effectiveness of alter,1ative 

measures required to bring about the desired goals and objectives. 

Traditional flood damage reduction measures, both structural and non

structural, were evaluated as to their effectiveness in re~ucing existing 
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.. f.lood damage problems. An important constraint of the study was that, while 

the Corps can generally study a wider range of problems and issues than it has 

the authority to solve, a major thrust of Federal water resource planning is 

to identify alternative projects that can be implemented by a Federal 

agency. Hence, the Corps was somewhat limited by its project· planning 

orientation in its ability to directly address the specif:l.o issues raised by 

the Watershed Council in its letter requesting t,1e study. 

The Preliminary Feasibility Report (PFR), which is the formal 

documentation of the study process, contains the results oe the study analyses 

- economic, social, institutional, environmental, hydrologic and hydraulic, 

and plan formulation. Copies of the complete report are available on request 

from the Detroit District, Corps of Engineers. 

The. PFR effort included an investigation of possible future watershed 

land use scenarios and their impacts on future runoff and flood damage 

conditions. 'two alternative future scenarios were adapted from previous 

SEMCOG studies and represented allocations of future land use change to 21 

subbasins that were delineated in the study area. No atte~t was made to 

forecast the specific location of the land use change within the individual 

subbaains, as this would have had no impact on the change in tributary flow as 

represented in the study computer model. That is, the land use alternatives 

are essentially numerical totals reflecting possible land use changes, without 

geographical reference except by subbasins. Refinement of this data would be 

required for IIIOre site specifiq planning evaluations that may be undertaken by 

local governments, if a long. term arrangement for local use of the study is 

developed. This is discussed in greater detail in a subse~uent portion of 

this working paper. 

The two alternative land use futures were derived from SEMCOG 1S "Small 

Area Forecastsn. The forecasts represented policy alternatives, with 

variances in such areas as sewer extension, zoning, density, retention of 

sensitive lands, transportation availability and redevelopmeJt of existing 

urban areas. The SEMCOG report considered six alternatives of which two were 

referenced for evaluation in the study and are discussed below: 

4 

"" 



a. Alternative Five: Local Plans, Unmodified 

This alternative allows for the development levels as specified by 

existing plan$ adopted by local units of government, Generally, the :maximum 

allowed densities in specified zoning categories and master plans were used. 

The alternative also adheres to projected sewer service extensions and to 

local redevel0pment plans. Local plans are generally supportive of extensive 

growth and, as such, tend to continue or accelerate curren~ patterns 'of urban 

sprawl. 

b. Alternative Six: Local Plans Modified by Adopted·SEMCOG Pol
0

icy 

Recommendations 

This alternative reflects the adopted compre3ensive regional plan. The 

policies speciN.ed in this alternative attempt to preserve the existi,ng urban 

infrastructure and to conserve environmentally sensitive land areas.: The 

intent of these policies is to decelerate urban sprawl, revitalize existing 

urban areas, &nd increase utilization of existing and prop6$ed transit 

systems, thereby reducing public service costs. 

The implementation of either future land use scenario would result in 

future changes !n flows and flood damages. Under the "most probable": 

alternative development pattern (Alternative Sixi, 1O-year event flow~ would 

increase by a range of 19%, 25%, 41%, and 54% for the following reaches - Red 

Run Outl~t, Clinton River at the Middle and North Branches; Clinton River at 

the Spillway and Clinton River above Red Run, respectively. One hundred-year 
event flows would increase by a range of 22%, 29%, 34% and-36% for the 

same areas. 

Generally, ~Jture ~1atershed development would result in greater increases 

in peak flows on a percentage basis for smaller, more frequent events; i.e., 

1O-year, than for largeI' events, i.e., 1OO-year. As a result of upper 

watershed urbanization, e:cisting structures in the flood plain would pe 

subjected to greate~- flood damage in the future as a result of greater runoff 

volumes and increased flood stages. Also, existing and new structures 
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presently not experiencing flood di;,mage would be affected by increased t'lood 

stages. At s¢me locations within the watershed, future damages caused by a 

present day 2Q-year event would approximate those caused by a future 10-year 

flood event. 

The chan,es associated with future flood levels were estimated at $7 

million on an average annual basis, representing a 46% increase above the 

present day $4 .8 million dollar a·,erage annual value. Flood damages in the 

upper watel"l!hed, excluding the area drained by Red Run and adjacent to the 

lower Clinton River, could increase by as much as 27%, from $2.9 million to 

$3.8 million dollars, even if a downstream flood damage reduction project had 

been eventually constructed. 

Given the conclusions regarding the potential for increased flood stages 

and damages, the Corps planning process focused on development of alternative 

plans to solve the recognized problems. Again, the emphasis was oriented 

toward Federally implementable projects for flood damage reduction, including 

structural and non-structural measures to remedy the existing problems. 

Traditional structural approaches, sgoh_as channel modifications or levees, 

were found not to be appropriate, given the broad nature and relatively low 

magnitude of the flood problem 1n the upper watershed. Arton-structural 

alternative, consisting of floodproofing of individual structures, was found 

to be economically infeasible based on the low level of existing flood damage 

and the high cost of protecting individual structures. 

Another alternative, which appeared to more directly address the 

expressed needs, was the development of a stormwater management plan. The 

management plan alternative was defined as an ongoing process for development, 

evaluation and implementation of sound policies and practices aimed at 

effective stol')JIWater management. The management plan was intended to provide 

a comprehensive framework for local water resources decision-making, through 

which resolution oould be achieved on the following issues: 

1. Long-term impacts of future land use change in the watershed; 

2, Evaluation of stormwater management policies and practices on a 

suCCa$1n level, i.e., wetland preservation, flood plain filling, 
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on-site retention, discharge design standards, lake level management, 

etc; 

3. Local establishment of small area (subbasin or political 

subdivision) discharge standards; 
4. Long term local use, maintenance and updating of the analytical model 

consisting of the data base and analytical programs, to be used in 

local decision making; 

5, Institutional arrangements for watershed coordination and setting of 

objectives among the 60 political subdivisions and other agencies 

responsible for- aspects uf wc,.tcr rt;1:.::1v1 •. u·1,;1=~ wam:1gt;1:wt:mt. 

As the stormwater management alternative was not a Federal project, in 

the traditional sense, and could be implemented only by non-Federal interests, 

it was determined that the Corps' feasibility report process was not the 

appropriate mechanism and activity on this phase of study was terminated. 

Clinton River, Watershed Data Base and Model Description 

The watershed model, known as HEC-SAM, is comprised of a computerized 

data base and selected analytical software required to perform hydrologic, 

economic, and environmental assessments. As the basic objectives of model 

usage were for flood damage assessment and project formulation, the data base 

!fflB oriented toward those functions as opposed to more general planning 

capabilities. 

Development and use of the model proceeded in several basic steps, 

including data map assembly, encoding, processing into a central data base, 

adaptation of analytical software. and, finally, the analysis phase. By this 

procedure, data management techniques were used to develop a working data base 

t'ram which i~dividual data variables could be extracted, interpreted and 

reformatted for subsequent analysis of hydrologic, economic or environmental 

conditions. 

Figure 1 displays the data management and modeling process used in the 

Clinton Hiver Watershed Study. Significant elements of this process are 
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discussed in this paper, Additional information rnay be obtained from the 

·netroit District Corps of Engineers or from the Hydrologic Engineering Center. 
I 

A basic element of the model is the computerized data base of resource 

infol'!Dation, The data base consists of mapped resource information, in 

digital format, which represents the physical characteristics of 10-acre grid 

cell increments. A total of 49,010 cells was required to aover the 760 square 

mile watershed. The cells are identified by row and column value, covering an 

area of 660 feet by 660 feet. Individual attributes of the 10-acre cell are 

digitally "stacked" onto the computer storage device, so that the numerous 

resource·variables (soil, slope, land usei are consistently represented. 

Figure 2,provides a display of the concept of the multi-variable data base, 

The•initial concept of the HEC-SAM model envisioned a central data base 

which could be accessed for all types of analyses - hydrologic, economic, and 

environmental. This results in a tremendous amount of data being stored and 

manipulated for each separate analysis, In practice, several individual data 

bases we~ developed, containing only those variables required for a specific 

type of analysis. Also, by a concep~ kn~wn as •windowing•, discrete parts of 

the water.shed could be established as individual data bases, thus avoiding the 

need to process data covering the entire water-shed. 

The core data base consists of 12 individual resource variables, taken 

from existing map sources and registered to the orientation of the base map. 

In this case, the base map consisted of a mylar set of 1: 24,000 USGS 7,5' 

quadrangle maps, Data variables include: (a) 1980 land use; (b) future land 

use 5; (c) future land use 6; (d) hydrologic subbasins; (e) political 

subd1vision5; (f) topographic elevation; (g) r-efer-ence flood; (h) linear 

features; (i) areas of special concern; (j) damage reach; (k) natural 

features; and (l) percent slope. A description of the purpose and source of 
f:hP rl::at.;a 1fA1"'1Rh1AA f"nllnwA! 

Existing and Futur•i Land Use 

Existing land use information was provided from Southeast Michigan 

Council of GoveMllllents' (SEMCOG) mapping. This data was acquired from 1980 

black and white aerial photographs at 1: 24,000 scale. Because of the extreme 
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- ~evel of detai~ captured by the SEMCOG mapping, 1980 land use data was 

reformatted by 1the study team for subsequent encoding to accommodate the 

relatively coarse "data capture" ability inherent in a 10-acre grid cell size. 

Area 

The,two aiternative 
i 

Forecasts\" (1978). 

land use futures were derived from SEMCOG'S "Small 

The SAF's represent policy alternatives, with 

variances in s~ch areas as sewage extensions, zoning, density, protection of 
I' 

sensitive land$, transportation availability and redevelopment of existing 

urban areas. 

SEMCOG pr~jections are not site-specific. As such, a method was 

developed to ailocate the general alternative projections by traffic analysis 

zone to specific grid cell locations, The Institute for Water Resources (IWR) 
' 

Alternative Laijtd Use Forecast (ALUF) program incorporates the HEC-RIA 

attractiveness:and distance determination features t9 identify and weigh 

geographic par;µneters or land use determinants. The ALUF program then 

allocates rutwle land uses to the grid cell data base. 
' 

Hydrologi$ Subbasins 

Two level~ of details were mapped from 1: 24,000 scale USGS quad maps. 

Twenty-one separate subbasins were defined as the basic hydrologic units to be 
' used in subseq~ent analyses. These units corresponded to those used in 
' 

previous Red Ri.\n Drain - Lower Clinton River hydrology studies. 

Political I Subdivisions 

Political'subdivision boundaries within the watershed were furnished from 

the Buffalo D1.trict's Land Resource Information System (LRIS). The addition 

of this variable made possible the reporting of more site-specific hydrologic, 

flood damage aJ?,d environmental analyses by geographic areas that are easily 
I· 

recognized by +oca·l users. 

Topograph* and Slope 

To·~ographic elevation and slope were determined based on 5 and 10 foot 
contour intervtl,l USGS quad maps. The elevation variable 18 significant in 

performing floqd damage assessments, while the percent slope is useful as 
' 

general physio~raphic resource data. 

11 



Reference Flood 

The eleva~ion of the water surface of any given flood event varies 

depending on the location of the measurement along the flood plain. A 

representative flood elevation was thus assigned to each grid cell within the 
' 

damage reaeh area. The frequency of the flood event elevation chosen was 

generally a 10-year flood. 

Linear Features 

Line~ features, defined as water courses, railroads, and roads, were 

mapped from USGS quads and entered as a data base variable. Thia variable was 

intended·to be used in distance determination and attractiveness mapping 

programs and in subsequent land use and environmental aaaea$1Denta. 

Delineation of roads was limited to Federal and state highways and major local 

thoroughfanes, 

Areas of Special Concern 

The areas of special concern mapping effort included recreational 

facilities, public facilities, important agricultural lands and significant 

historical and archaeological sites. 

Damage Reaches 

Damage reaoh identification was baaed on 1: 24,000 USGS quad maps and a 

knowledge of the watershed's hydrologic and hydraulic characteristics. A 

damage reach is defined as a segment of a flood plain in which relatively 

uniform flood hazard conditions exist and is, therefore, a workable area for 

hydrologic and flood damage analyses. Damage reach boundaries were delineated 

initially on the basis of existing flood insurance and flood plain information 

reports. Thia delineation resulted in an area slightly larger than the 

existing Standard Project Flood (SPF) outline. Damage reaches were further 

delineated along the flood plain baaed on hydraulic characteristics. A total 

of 96 reaches is located within the study area, comprised of 79 reaches in the 

upper basin and 17 reaches along the Lower Clinton River in l'4acomb County. 
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Natural Features 

Mapping of significant natural.features was accomplished with the 

assistance of the Michigan Department of Natural Resources and The Nature 

Conservancy, as part of their ongoing statewide natural features inventory 

program. Resource features that were mapped include endangered, threatened or 

rare plan~s and aniJDals, unique ecological elements, champion trees and unique 

geologic features. Data sources included existing reports and staff field 

surveys. This data provides valuable resource information for comprehensive 

planning and environmental assessments. 

Data Base Creation 

As defined for this study, data encoding is the process by which mapped 

data were converted to a grid ceil format for subsequent processing into a 

computerized data base. Two basio data encoding techniques were adopted for 

use 1n this study. 

The first is known as grid cell-encoding. It uses a base map having a 

grid cell network as an overlay on a mapped data variable. By visual 

inspection, each grid cell is manually assigned a numerical value representing 

individual categories of the data variables being encoded. This method was 

appropriate for several data variables used 1n the study, particularly where 

the area being encoded was relatively small and where the nature of the data 

required sfte-specific judgments on a cell by cell basis; 

Grid cell encoding was time consuming and too costly to be used for every 

variable to be entered to the grid cell data base. Therefore, a more 

efficient and sophisticated procedure for data encoding, digitization, was 

also used. 

Digitization is an automated technique for converting mapped data to a 

form that oan be stored and manipulated by a computer. Thie is accomplished 

by redefining the irregularly shaped area (polygon) of data, such as land use, 

by a series of straight-line segments that closely approxiJDate the original 
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coordinate values to record the spatial extent of each category of the 

variable being encoded. This procedure can be accomplished manually but is 

more suita~le £or automatic digitizing equipment which can readily recor-0 and 

store coor"4inate values as an operator traces the outline of the area to be 
l 

digitize(!.; Further processing is then required to convert the computerized 

data to a f'id cell format. 
! 

Data processing includes those tasks necessary to convert raw encoded 

data to a clean set of grid files for insertion to the data base. This task 
i 

includes e(liting of encoding data to remove encoding errors, processing of 

point and line data, and registration to a common base. Registering each data 
' I variable i~ the grid cell data file to a common base is essential to assure 

that, tor a specific cell, an accurate set ot data exist tor that location. 

Registratiqn is needed to adjust all data variables to a common origin, scale 

and orientation and to remove distortion. 
' 

The data base in its final form is constructed by stacking the individual 

grid representations of each data variable onto a computer storage device in a 

systematic:fashion so that efficient access and manipulation are possible. 

The storage device could be magnetic-tape or disc. The grid cell data storage 

system conJists of storing all data variables for a given cell sequentially 
' 

from the upper left coordinates of the watershed to the lower right 
; 

coordinates. This method permits efficient retrieval of 'multiple data 

variables ~or a given cell so that, regardless of the number of v~riables to 

be used in\an operation or the number of grid cells to be searched, only one 

scan of thJ data base 1s necessary and only computer storage capacity to 

process th~ nu•ber of variables involved is required. 

Available ~nalytical Procedures 

' 

The pnimary objectives of the watershed model relate to flood hazard and 

flood daoia4e assessments. The system provides capabilities for evaluation of 
' existing f~ow-frequency, sta1~e-frequency and stage-damage relationships. The 

model also :provides the potential to evalute hydrologic changes created by . 
alternativ~ development patterns within the watershed. Although not developed 

C 
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for this study, general planning capabilities also exist within the model 

framework. These features include analyses of location attractiveness 

(weighted potential for a selected use), distance determination, impact 

assessment, and coincident tabulations (component change). 

Hydrologio Studies 

A basic objective of the hydrologic analysis portion of the model is to 

develop flood hazard evaluations involving computation of flow rates for 

events of interest for designated control points, and the corresponding water 

surface elevations and flood area mapping. The modeling programs that perform 

the analysis are the traditional Corps of Engineers hydrologic engineering 

programs. The hydrologic portion of the model was further refined to test the 

sensitivity of the watershed to changes in land use and to examine the 

effectiveness of flood control project designs for the Lower Clinton River 

system. The hfdrologic modeling program input data are determined 

automatically from the computerized data file. The spatial data is accessed 

by a handling program called HYDPAR (Hydrologic Parameters) for insertion in 

the HEC-1 (The Flood Hydrograph Package), which is the primary program for 

analysis in the HEC-SAM model, HYDPAR interrogates the spatial data file and 

converts information about the subbasins into unit hydrograph, percent 

imperviousness factors and loss rate characteristics. The Subbasin 

configuration, the basic unit for hydrologic information, is illustrated in 

Figure 3 and described in Table 1, 

The HYDPAR output is stored in the data storage system (HEC-DSS), which 

loads the hydrologic parameters on to the HEC-1. HEC-1 develops hydrographs 

from the HYDPAR data, precipitation information and a drainage network which 

is encoded into the model, Figure 4 depicts a typical hydrograph showing 

changes in runorf as a result of watershed urbanization. The output from HEC-

1 is passed on to the HEC-DSS System for storage and access by other flood 

damage analysis programs. Future conditions hydrology is developed by 

generating a file of future hydrologic parameters with HYDPAR into a HEC-1 

framework similar to the one used with the existing conditions. This 
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Number 

11 
12 
13 
14 
15 
16 
17 
18 
19 

21 
22 
23 
24 
25 

26 

31 

32 

33 

41 

42 

51 

T A.l\LE l 
HYDROLOGY SUBBASINS 

Drainage Area (Sq. Miles) Location 

I : L-! 

40.63 
20.78 

6.00 
14.41 

5.3 
8.45 
3. 73 
4.72 

27 .6 7 

118.53 
18,50 
71.48 
73.34 
18.36 

17 .16 

53.69 

201.06 

29.75 

2.10 

6.95 

14.27 

Twelve-Towns 
Henry Gramm 
Local along Red Run at Bear Creek. 
Bear Creek · 
Big Beaver 
Schoenherr Drain 
Sterling Relief Dr4in Local Inflow 
Sterling Relief Drain · 
Plum Brodt 

Clinton River at Auburn 
Galloway Creek 
Paint Creek 
Stony Creek 
Clinton River Lo ca~ Inflow at 

Stony Creek 
Clinton River Lo cal Inflow at 

Red Run 

Middle Branch ClintX>n River at 
Gl oede Ditch 

North Branch ClintX>n River at 
Ball Roal 

North and Middle Branches Local 
Inflow at Foi:lts Ares 

Clinton River Lo cal. Inflow at 
Fraser 

Clinton River Lo cal Inflow at 
Forks 

Harrington Drain 
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Figure 4: Hydrograph showing effect of urbanization on· runoff . 
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procedure results in an alternative set of fraquency curves, r~presentative of 

the hydrologic conditions for the future land use scenario,' 

Economj.c Studies 

The,objective of the economic analysis portion of the Clinton River 

watershed model is to provide information on potential floo~ damages under 

existing conditions and the potential effects of (1) alternitive watershed 

development patterns, (2) flood plain management policies, ind (3) flood 

damage reduction projects. The economic analysis employs the results of 

hydrologic and hydraulic studies that have determined flows:and exceedance 

frequencies, stage-flow relationships, water surface profiles and flood area 

outlines. The primary areas under study consist of land an~ structures within 

defined damage reaches, shown in Figure 5. These areas were delineated during 

the early study phases, based on flood hazard areas as determined by flood 

insurance studies that had been completed in the watershed.: Generally, the 

outer boundaries of the reaches correspond to the 500-year flood frequency 

outline.: ' 

The economj.c analysis relies on two methods for determ:l-ning stage-damage 

relationships, used 1n calculating average annual damages a*d single-event 

damages, The first method involved the development of a untque stage-damage 

relationship for each 10-acre grid cell located within the identified flood 
! ' 

plain. The stage-damage relationship is a function of grou~d elevation, land 

use and damage potential (structure type, density, market value, content 
: 

value, average first floor elevation, depth-percent damage, :and reference 

flood elevation). Using this method, the grid cell becomes:the primary method 

of identifying flood damage potential. 

The second method is a more traditional approach and r$lies on a field 

survey of flood plain structures to develop a stage-damage relationship. )n 

this case, individual structures are the basic identiflers ~f flood damage 

suscepti~ility. This method was used in 17 reaches along R~d Run Drain and 

the Lower Clinton River in Macomb County, 
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' Two separate analytical programs are used to create.stage damage 

relationships, determine single event damages, structure~ affected, acres 

flooded and evaluate possible non-structural flood damag~ reduction 
' measures,. DAMCAL is the stage-damage program applied to! the spatially 

referenced {grid cell) data, whereas SID is the analytictl program applied to 

hydraulic and hydrologic data to determine average annuai damages by damage 

reaches •. 

The· combination of stage-damage, stage-flow and flo~-frequency data to 
: ' 

compute ~verage annual damages is accomplished by use of;HE~-DSS, a data 

storage ~ystem. The output of SID, DAMCAL, and HEC-1 is;stpred in HEC-DSS and 

linked to the Sxpected Annual Flood Damage (EAFD) progra,iii u~ed to compute 

average annual damages and benefits of alternative 

summarizes the data parameters used in the spatial 

analysis:. 

Environmental Assessment Capabilities 

I : 

plan measures. Table 2 
I , 
I ' and s~ruoture based damage 

The objectives of the environmenta~ assessment port+on; of the model are - ' 

to provide a general description of the environmental st~tus in the watershed 

for existing and alternative land use conditions, The pfiln1ary environmental 
' ' ' 

analysis· program (RIA - Resource Information and Analysi1) ~erforms four major 

types of assessments and generates computer printer grap~ic~ or tabulations of 

analysis: result3. The major options discussed in the foi1oking section are: 

distance determination, impact assessment, 

coincident tabulation and mapping. 

' ' 
locational at~ra~tiveness, 

; 

The;distance determination package calculates the l~ne~r distance of each 

grid cell from the nearest cell _containing a data variab~e category of 

interest, such as the distance of each grid cell from th~ a~jacent cells that 
I l 

as industrial land use. Calculations mat be performed for ' are categorized 

categories of a single data variable, or the combination:or
1
one or more 

oate~ories of two or more data variables. I 

· The; impact assessment package is designed to determine; locations of high 

environmental impact potential resulting from an activitt of interest. The 
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TABLE 2 

FLOOD DAMAGE ANALYSIS PAfWfETERS 

RED RUN/LOWER CLINTON - LOWER 17 REACHES'. 

I. STRUCTURE INVENTORY FILE 

A. S~ructure attributes 
' 

1. 

2. 

3. 

s. 

type '(residential, nonresidential, etc.) 

Reference flood 

Market value of structure and contents 

Damage reach identification 

II. COMPUTER PROGRAMS 

A. SID 

1.. Structure attribute 

a. Depth-percent damage function 

2,: Reach attribute 

a, Reference flood at reach index location 
I 

B. IIEC-I --

1,, Reach attribute 

a, Flow-frequency 

C. HEC-II 

1. Reach attribute 

a. Flow-elevation (rating curve) 



•' 

FLOOD DAMAGE ANALYSIS PARAMETERS 
CLINTON RIVER WATERSHED - UPPER 79 REACHES 

I. MULTIVARIABU: GRID CELL DATA BASE 

A. C~ll attributes 
' ' 1.: Land use 
I 

2,; Topographic elevation 

3,j Reference flood 

4,: Damage reach identification 

II. COMPUTER. PROGRAMS 

A, ·DAMCAL 
' 

1,: Land use attributes - determines damage per cell 

a. Depth-percent damage f~nction 

b. M$rket value of structures and contents 

c, First floor elevation 

d. Density 

e, Vacancy factor 

2,' Reach attribute 

a, Refernce flood at reach index location 

B, HEC-I 

l, Reach attribute 

a, Flow-frequency 

C, Fl~od Insurance Studies/REC-I 

1.; 
l 
I 

i 

Reach attribute 

a, Flow-elevation (rating curve) 
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analysis iS bas~d on the combination of the effects of spe¢ffic groupings of 

categories of two or three data variables which will impact! upon or will 
' reflect impact potential. The analysis is designed to answer such questions 
' as: In ~hat areas is the potential for ground water pollut~on highest, or 

what area would be most impacted by visual blight from majo~ construction. 

The impact ~otential to be cLjalyzed is completely flexible fnd definable by 

the user. 
' 
' 

Loc~tional attractiveness modeling is an environmentali and land use 

analysis' technique that emphasizes identifying the combination of locational 
' characteristics that would be attractive for a particular activity. The 

technique :La a computerized extension of McHarg's resource tnap overlay 

system. : Th.8 computational procedure develops numerical attractiveness index 
: 

values f~r each grid cell for the desired activity, based on subjective 

judgments as to attractive locational characteristics for a;particular use. 

The l"AAnl t..~ ArA printer graphics displayed. by the mappi!'l.g p~ckage~ 

The coincident tabulation package accounts for the coi~cidenne of 

categori~s between two data variable~ within the categories!of a third data 

variable~ The third variable is usually one which denotes~ geographic 

boundary: for the tabulation, such as political boundaries, ~ub-basins, etc. 

An exampie of tbe coincident analysis would be the tabulati~n of land use 

categori~s between existing and an alternative 

particul~ area, The tabulation would display 

land use'between the two patterns. 

land use pat~ern for a 

the quantitative changes in 
I 

I 
The

1
:m.apping package provides computer line printer displays of 

the variables from a data base, distance determination, imp*ct assessment and 

location~l attractiveness modeling results. The mapping pa1kage includes 

~=u::iivAr::a1 UAer npt.il"lnA; s1u!h aa, text rlAscriptinn nf the rAsults; levels of 
I 

displays; and selection of display symbolism. Graphics are:produced by 

controlling overprinting of the line printer characters. 

' Limited use was made of the assessment capabilities 

the Clinton River Watershed Study. These uses included 

cf:the RIA 
' distance 
I 

program in 

determinations for the purpose of developing basin-wide futtj.re land use 
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distributions, coincident tabulations of land use change and mapping of data - --
base vari~bles, 

Mapping capabilities are also provided by the GRIDPLOT program, developed , ' 

by Enviropmental Systems Research Institute. GRIDPLOT graphd.cs are produced 

by a pen-blotter, utilizing gray tone shadings to represent data. This 

program Wf!S used to prepare topographic perspective maps of ~he watershed. 

Plan Formulation Capabilities 
I 

Model capabilities exist for evaluation of non-structural flood damage 
I 

reductionlmeasures under existing development conditions and' under alternative 
I 

future land use patterns. These measures typically can be 1.lnplemented by 
i 

local gov9r0111ents using regulatory powers or as part of smaller scale flood 
' control p~ojects. 
i , 
I 

\ 
Potehtial alternative measures that can be evaluated include: 

I 
j 1 • Flood plain management policies 

'2 . . FlOOdproofing alternatives 

: 3. Permanent evacuation of structures 
, 
] 4. Temporary structure protection and content rem~val 

! 5, A combination of the above 

Thes~ alternatives may be evaluated in terms of providing a target 
I 

protection level (e.g., 10-year event) or providing a unifol"!II level of 

protectio~. Measures may be selectively applied to 

applied comprehensively to the entire study area, 
, 

individual reaches or 

The general procedures for 

the analy~is include the comparison of expected annual damages with and 

without ekch alternative to determine the average annual benefits associated 

with eachiplan. 

The implementation of non-structural flood loss reductton measures 

typically\modit'y the stage-damage relationship of the damage' reach and have 
, 
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little effect on the hydrologic character of the flood event. Thu~, the non-

..• , - I 
structural alternatives are evaluated by modifying the stage damage function 

assigned' to the particular land use category experiencing damage and comparing 

the aver,age annual damage to without project conditions. 
I 
I 

The' evaluation of non-structural storage policies is also possible with 
i 

the Clinton River watershed model. These storage devices qould take various 
I 

forms, iµcluding retention, limitations on catch basin infl,ow capacity, 

parking ]1ot storage or a reservoir system, The alternatives represent 

potential alternative management approaches or policy plans to reduce the 

potentia;1 for future flood damages. 
' 

The! analysis is performed by comparing average annual damages resulting 
I 

from storage policies against the without project condition. Storage volume 
' 

requirements for each subbasin are computed using the HEc-1: program, with the 

results integrated through the HEC-DSS to produce average annual damages. 
t 

' 
Applications of HEC-SAM by Local Users 

Sev~ral aspects of the Clinton River Watershed HEC-SAM Model would appear 

to be of, interest to local agencies having responsibilities: for stormwater 

managemeht. 
' . 

The capabilities of the model for local planning analysis are 

consider~bly broader than were exercised during the conduct, of the Clinton 

River Watershed Feasibility Study. Perhaps the most basic function of the 
I 

model is, the systematic display of the geographic resource variables: land 

use, slope, significant natural features, etc., that have been mapped and 
I 

entered to the data base. This is accomplished by use of t~e RIA mapping 
: 

options and the GRIDPLOT mapping program. 
I 

A second major planning capability exists in the RIA program packages for 

environmental assessments, Although not used extensively for the Clinton 

River Watershed Study, the RIA program provides capabilities for site 

selection evaluations and assessments of impacts of specific land use 
' 

activities. Examples would include use of the distance determination function . 
to evaluate the potenti;il locatirms of future indu,.tri,ol sites based on 
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I: 

distances from existing industrial facilities or from adj~¢~nt residential 
' 

uses. S!l-milarly, the locational attractiveness options cou~d be used to 

"score" yarious geographic areas for their relative attractiveness for future 
' 'I 

uses. For example, if it were necessary to locate areas mo~t attractive for 
' ' 

future wk locations, the data base could be accessed and:~arious weighting , I , 

values a~aigned and priority given to those criteria consi4~red to be 

deairabl~ fpr park locations. The program will then calcul~te the scores 

assigned! to each grid cell and generate mapped output dispt~ying those cells 
I 'I 

having the highest relative score. 
I 
! ' 

The~' impact assessment package performs types of analyses similar to that 

provided by the distance determination and location attractiveness options. 
I 

The pack e is designed to be more flexible in its applica~ion and is 
I , ! 

generally aimed at determining specific locations and magn$tudea of l . . 
environmental impacts. The analysis is based on the combi~~tion of the 

' \ 'I effects ?f specific groupings of categories of two or thrBE1;data variables 
' that woutd be impacted upon or will reflect impact potenti~~- Relative 

impacts ~re categorized from alight to severe baaed on wei~hted scores of 
I _ ~ t 

sensitivity to the particular set of criteria under conside~ation. In 
I " combination with the locational attractiveness and mapping 'options, computer 
t " 
' " maps could be produced to display impacts of a given activ~;y. 
' " 
! '. I I 

The1fourth feature of the RIA program, coincidence tab~lation, is 

availabl~ for inventory type identification of the coincid~~ce occurrence of 

two or more data variables. This resource management tool ~an be used to 
I • It 

monitor ~hysical changes in th, watershed, such as increase~ or decreases in 

acreages[of a particular land use category from existing to\future 
I " 

conditions. Figure 6 provides a typical output of a coinc~4ent tabulation. 

The valu~s displayed are the number of acres which are coiJident with the r~w 
I : , 

(existing land use) and column (1990 land use) categories. >The diagonal 
I I 

values irl matrix are the number of acres which have the sai$ value for both 
i , I 

dar.a variables. Since both data variables are land use con~itions, the 
l " 

diagonal ! values are the number of acres which have remained: :unchanged from the 
'' . 

existing;to the 1990 alternative future condition. The hor~zontal values are 
I '' 

the number of aores which have changed from the row categorM to the column 
I " category. : i 
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Use of the watershed data base and analytical capabili,ties is also 

- - I ' 

encouraged for the purposes of formulating local policies and programs for 
' flood da~e reduction and prevention. These objectives coµld be accomplished 

by use or the hydrologic and economical and analytical programs HEC-1, SID, 

DAMCAL, jmd'EAFD. The analyses are performed by manipulatipg the various 

parameters of the programs to reflect desired simulations, ~1th results 

reflecte~ by changes in flow-frequency, stage-frequency, si!igle event damages 

and average annual damages. i 

I 

Pri~cipal parameters that could be manipulated includ~'.land use (both 
l I' 

within t~e flood plain and across the watershed), topographtc elevation, 
I , : 

structure first noor elevation, structure density and the .~tage discharge 

relationship (a rating curve to reflect channel conditions)( Logically, a 
I , 

non-structural plan could be represented by changing throuan the model the 
i 

damage characteristics of the flood hazard area. This typetplan typically 

does notjch~nge the hydrologic character of the river syste~ itself, For 

analysisjof non-structural flood damage protection projects; such as 
I . 

floodproqfi?)S, house-raising, relocation, and land use regUlation, the basic 

element of the analysis is the change of the damage functio~ by_varying its 
I 

composite parameters. 
I 

App~ication of the non-structural plan formulation cap4bilities of the 

model oo~ld,best be achieved on a site specific (damage rea1h) basis, as 

required !by individual communities. Detail on specific procedures for this 
I analysis 1are contained in program user manuals and in "Spatial Data Analysis 

of Non-s~ructural Measures" (Technical Paper No. 46, Hydro~ogic Engineering 

Center, ~976) , 
I • 
I 

Ano~her significant local planning capability lies in ~he use of the 
' model to :generate selected area runoff standards. The objebtive of this 
I ' • l 

procedure would be to develop recommended levels of future r,unoff from the 
I ' 

various ~ubbasins, consistent with watershed requirements f~r peak flow timing 

and rout:l:ng, Such standards for runoff could then be trans~ated into more 
I I: 

concise specific drainage practices, such as on-site retentLon or natural 
f " 

drainage :modifications. An example of the application of this capability was 

I 
28 
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the deveil.01;inent of future watet'shed stoPage (ST0-1 , 2, and S'.l , as presented in 
'' the June'. 1982 pPeliminary feasibility report. The basic fac'.tor used in 

developif!S the flow-frequency relationships, which could be: :considered as 

runoff sfandards, is the type of land use within the various[ subbasins. 

GenerallW, the capability of the model, as presently establl~hed, is limited 

to generpting hydrologic conditions for areas no smaller th~ the 21 subbasins 

of the watershed, which range in area from 2 square miles to: 201 square miles, 
I . ' 'I 

the average size being 35 square miles. 
I 

The! development of selected runoff standards is perfor$bd using the 

HYDPAR ahd HEC-1 ProgPams, HYDPAR accesses the grid cell d~fa base to 

determin~ subbasin delineation and land use, which is then ~~ed by the HEC-1 

program ,to produce hydrographs depicting timing and concentration of flows. 
I , I 

The effects of subbasin performance standards could then be-~eflected in 
1 ' ; 

changes in stage-frequency or damage-frequency relationship$;. The central 

factor ib the analysis is the proportional distribution of tkod use in the 
j ' 

subbasini. This is the major element of the data base that 111buld be changed by I , 

the useri to generate alternative runoff conditions. 
I 

I 
Potential Modifications Required for Local Use. 

I 
Revisions to the Clinton River Watershed HEC-SAM data b~se may be 

j I 

necessary in order to allow the types of analyses required by local users. In 

genera1,J th~ data base and software were developed for speci~ic study 
i :I 

objectives, the most significant being the analysis of basirliwide development 
I " , I 

impacts on downstream flows and flood damage. In order to 49commodate future 
,I 

user needs for local stormwater management, it is likely th~~ major 
I 

mo~ifica~ions would ee required to the model and data bases 1j These revisions 

are totally dependent on specific local uses of the model, yet to be 

determin~d, and also, to a degree, on the type of computer tlcility which will 
I be available. 
i 
I 
' At least:three areas of modification appear likely: 
I 

' ' I 
' 
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1. Subbasin delineation - At pr•esent, the basin is diirided into 21 

subbasin~, which correspond generally to the units develope~ for previous 

studies 9f hydrology for the Red Run Drain - Lower Clinton.~iver Project. 

Although:the smallest subbasin is 2 square miles, most are considerably 
I 

larger, ~veraging 35 square miles, As local users are lik~ly to require 

hydrologfc information at a greater level of detail, additt~nal subbasins 

would need to be delineated and entered into the data base,ifrom which the 

HYDPAR a~d HEC-1 programs could then be calibrated, 
\ . . 

'' ' 

I 
2. 1Land use - The land use variables entered into the'existing data base . . 

we?'e use1 for the specific objective of defining basin-wide'impacts on flood 

stages ~d damages. For this reason, the distribution of ltnd use within a 
I particular subbasin was not a consideration, The land use configuration was 

'' 
not cons+de?'ed to be a site specific projection, but was a :Jepresentation of a 

possible!future level of development. Similarly, given th:~ basin wide 
' ' emphasis 'of the study, the future land use distribution wit'~in damage reach 
I 

areas wa~ not a consideration, Thus, it is likely that 
' 

a potential user would 
I 

need to modify the future land use var-ia:bles to reflect 
I 

add,itional levels of 

watershe~ development or 

individu~l applications. 

site specific flood plain uses as ~equired for 

i '! 

i " 
3. !En_vironmental features - Various features were mapp~d to provide an 

I " overview •of significant resource characteristics of the watershed. Features 
• I 

mapped included recreational areas, public facilities, prime agricultural 
•, 

areas, h±storical 
I 

geologica) areas. . 

and archeological sites, and unique ecological and 
I 

Site-specific applications of the model llia.Y require 

additional 

individuJ1 

categories of data be added in order to display ~pacts of 

i 
actions. 
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·····························••t••················ 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01 ,02,03.04,05.06 
MODIFICATION 50,51,52,53,54,55,56 

······························••tttttt++tttt+ttttt ' ' 

C 
T1 REV!SED PRDFlLES FOR RED RUN ORAlN BY MONR 
T2 DISCHARGES COMPUTED BY MONR USING SAM MODEL 
13 RED RUN ORA IN 100-VEAR NATURAL 

u 1 !CHECK IND NINV !DIR STRT 

0 ,. 0 0 0 000000 

1../2 NPROF IPLOT PRFVS XSECV XSECH 

0 000 0 000 -1 000 0 000 0 000 

u3 VARIABLE CODES FOR SUMMARY PRINTOUT 

150 000 200 000 o o~o 0 000 0 000 

r1~~u 

METRIC HVINS o· WSEL ro 

0 00 0.0 0 599 700 0 000 

FN ALLOC IBW CHNIM ITRACE 

0 000 0 000 0 000 0 000 0 000 

0 000 0 000 0.000, 0 000 0 000 

JS LPRNT NUMSEC ••••••••REQUESTED SECTION NUMBERS•••••••• 

0 000 0 000 0 000 0 000 
1 0 QQQ 0 000 0 000 0 000 0 000 0 000 

QT S 000 10780 000 15910 000 17390 000 23340 000 0 000 17390.000 0 000 0 000 
,·c 0 040 0 040 0 030 0 300 0 500 0 000 0 000 0 000 0 000 
X 1 165 000 53 000 BOO 000 985 - 800 0 000 0.000 0 000 0 920 0 000 
X3 0 000 0 000 0 000 300.000 0 000 1100 000 0 000 0 000 0 000 
GR 602 900 0 000 601 BOO 100 000 602 800 200 000 603 100 300.000 601 600 
bR 601 600 380 000 600 300 400 000 598 000 500 000 597 600 565 000 597 300 
GO 596 400 700 000 596 100 7'10 000 593 200 797 000 593 100 797. 100 593 000 
GO 592 200 BOO 000 591 000 BOG 000 590 300 810 000 585 300 816 000 582 700 
GO 577 800 830 000 578 400 840 000 580 100 850 000 577 300 860 000 576 900 
GP 577 100 875 000 517 500 807 200 I '595 900 877 200 592. 400 897 000 '59 1 700 
c.,_•,: 581 600 900 800 582 300 913 000 583 100 925 000 584 600 936 000 589 700 
GR 590 900 953 000 591 300 973 000 591 SOD 985 800 591. 700 985 BOO 592 100 
r.R 592 100 988 100 594 300 1000 000 595 000 1045 000 600 700 1080 000 604 100 
GR 605 300 1100 000 605 400 1200 000 60'5 700 1300 000 GOS 600 1400 000 603 300 
GR 603 100 1600 000 605 400 1700,000 603 700 1800 000 0 000 0 000 0 000 

SB 0.000 1. 540 2 BOO 0.000 170.000 0.000 1389.000 0.000 576.900 
UTICA ROAO VS FACE USGS -STAGE GAGE · 1981 HWM 1S 601,7 

X. 1 ,l94 ~000 53.0QO~ 800.000 .985~800 :;rn.ooo . 29.000- 29- 000---- - -0 920 -0.000 
XJ 0 000 0 000 1 000 596 300 599 GOO 0 000 0 000 0 000 0 920 
X3 0.000 _ 0_ QQ0 -- O .. OQQ 3QQ,000 .0000. . uoo 000 ... . 0.000- .0.000. ...... .0 000 · 
5T 32. ooci 300 000 603 100 0 000 350 000 601 200 0 000 380 000 601. 200 
BT 400 000 601.400 0 000 500 000 601 000 0 000 600 000 600 700 0 000 
BT 600 100 0 000 797 000 599 700 0 000 797 100 603.300 0 000 800 000 
BT 593 000 BOO 000 603 300 595 900 820 000 603 300 595 900 830,000 603 400 

PAGE 

0 000 
0 000 
0 000 
0 000 

350 000 
600 000 
800 000 
820 000 
870 000 
900.800 
948 000 
988 000 

1088 000 
1500 000 

0 000 

5}6 900 

o ·ooo • · 
0 000 

- -0 000- --
0 000 

700 000 
603 300 
595 900 
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BT 850 000 603 400 595 900 870 000 603 200 595 900 875.000 603 100 595 900 877 200 
BT ., 603 100 595.900 897 000 603 300 592 ::ioo 900 800 603 300 591 700 913 000 605 000 

'BT 596 300 925 000 608 000 596 300 936 000 609 800 596,300 943 000 610.300 596 300 
BT 953 000 609 400 596 300 973.000 605 ood 596.300 985.800 603 300 591 700 988.000 
BT 603 300 0 000 988 100 599.600 0 000 1000.000 600. 200 0.000 1080 000 600,700 
BT 0 000 1088 000 604 100 0 000 1100' 000 605 300 0~000 0.000 0 000 0.000 
GR 602 900 0 000 601 800 100.000 602 800 200 000 603. 100 300 000 601 600 350 000 
GR 601 600 380 000 600 300 400 000 598.ooo 500 000 597.600 565 000 597 300 600 000 
GR 596 400 700 000 596 100 740 000 593 200 797.000 593, 100 797 100 593 000 800 000 
GR 592 200 BOO 000 591 000 806.000 590 300 810 000 585.300 816.000 582 700 820 000 
GR 577 800 830 000 578 400 840 000 580 100 850 000 577 300 860 000 576 900 870 000 
GR 577 100 875 000 577·500 877 200 595 900 877 200 592 400 897.000 591 700 900 800 
GR 581 600 900 BOO 582 300 913 000 583 100 925,000 584 600 936.000 589 700 943 000 
GR 590 900 953 000 591 300 973.000 591 500 985 800 591 700 985.800 592. 100 988 000 
GR 592 100 9BB. 100 59d 300; 1000 000 595 000 1045.000 600 100 1080 000 604 100 1088 000 
GR 605 300 1100 000 605 400 1200.000 605 700 • 1300 ,000 605.600 1400.000 603 300 1500 000 
GR 603,100 1600 000 605 400 1700 000 603 700 1800,000 O 000 0 000 0 000 0 000 

NC 0 150 0 150 0 030 0 000 0 000 0 000 0 000 0 000 0.000 0 000 
X 1 594 000 34 000 800 000 944 000 420.000 385 000 400 000 0 930 -2 930 O 000 
X3 0 000 0 000 0 000 350 000 0 060 1100 000 0.000 0 000 0 000 0 000 
GR 602 900 0 000 601 800 100 000 602 800 200.oob 603 100 300 000 600 300 400 000 
GR 598 000 500 000 597 600 565 000 590 300 587.000 590 100 694 000 595 300 708 000 
GR 596 100 740 000 593 000 BOO 000 586 400 820 000 584 400 830 000 583 900 840 000 
GR 583 700 860 000 583 100 880 000 583.400 900 000 583 700 910.000 586 500 921 000 
GR 588 800 926 000 589 300 9J8 000 592 500 944.000 594.300 1000 000 595 000 1045 000 
GR 604 100 1088 000 605 300 1100 000 605 400 1200 000 605 700 1300.000 605 600 1400 000 
GR 603 300 1500 000 603 100 1606 000 605 400 1700 000 603 700 1800 000 0 000 0 000 

QT 5 000 10060 000 14650 000 16040 000 21540 000 0 000 16040 000 0 000 0 000 0 000 
NC 0 400 0 400 0 025 0 000 0 000 0.000 0 000 0 000 0 000 0 000 
X1 1039 000 34 000 BOO 000 944 000 465 000 430 000 445 000 0.930 0 000 0 000 
X3 0 000 0 000 ' 0 000 760.000 0 000 1 1000.000 0 000 0 000 0 000 0 000 
GR 602 900 0 000 601 800 100 000 602 BOO 200 000 60:J. 100 300 000 600 300 400 000 
GR 598 000 500 000 597 600 565 000 590 300 587.000 590 100 694 000 595 300 708 000 
GR 596 100 740 000 593 000 aoo qoo 586 400 820 000 584 400 830.000 583 900 840 000 
GR 583 700 860 000 583 100 880 000 583 400 900 000 583 700 910 000 586 500 921 000 
GR 588 800 926 000 589.300 938 000 592 500 944 000 594 300 1000 000 595 000 1045 000 
GR 604 100 1088 000 605 300 1100 000 605 400 1200 000 605.700 1300 000 605 600 1400 000 
GR 603 JOO 1500 000 603 100 1600 000 605 400 1700 000 603 700 1800 000 0 000 0 000 

16 M1LE RD OS 
X 1 1100 000 66 000 781 500 969.000 61 000 61 000 61 000 l O 930 O 000 0 000 
X3 10 000 0 000 0 000 450 000 0 000 1100 000 0 000 602 400 602 400 0 000 
GR 602 900 0 000 602 100 69.000 601.800 100.000 602 .500 169 .ooo 602 800 200 000 
GR 603 000 269_000 603 100, 300.000 601. 200 369 000 600 300 400 000 ·599 700 469 000 
GR 598 000 500 000 597 600 565 000 597 600 569.000 596 700 669 000 596. 100 740.000 
Gil: 5S4 600 769 000 593- BOO 780 000 ' 601 700 7Bt.500 598.600 782 500 597,900 788 000 
GR 592 900 800.000 591 200. 805~000 58-6_ 400 808 000 586.400 819 000 -S85 800 823.900 
GR 601 600 B2'J 900 601 600 825 200 601 600 826.500 584 800 826 500 584 700 87.9.000. 
GR 584 700 839.000 584 200 B49.000 584.400 859.000 584.600 869 000 S84 800 873 900 
GR 601.400 873 900 601 400 875 200 601.400 876.500 582.800 876.500 582.600 879 000 
GR 581 700 889 000 582 100 899 000 583 500 909.000 584. 600 919.000 585,400 923 900 
GR 601 100 923 900 601. 100 925 200 601 100 926.500 586 900 926 500 586 600 930 000 



?????? ?????? PAGE 3 

GR 588 800 941 000 596 100 960 000 597 600 968 000 601 000 969 000 593 300 970 000 
GR -594 300 1000 000 595 000 1045.000 600. 100 1069 000 604 000 1089 000 605 300 1100 000 
GR 605 400 1200 000 605 700 1300.000 605 600 1400 000 603 300 1500 000 603 100 1600 000 
GR 605 100 1700 000 0 000 0 000 0 000 0.000 0.000 0 000 0 000 0 000 

SB 0 000 1 555 3 020 0 000 , 174 400 0.000 2318 400 0 000 581 100 581 100 
XI 1143 000 61 000 781 500 969 000 43 000 43 000 43 000 0 930 0 000 0 000 
X2 0 000 0 000 1 000 601 100 603 100 0 000 0.000 0 000 0 930 0 000 
X3 10 000 0 000 0 000 450 000 0 000 970.000 603. 100 603 100 0 000 0 000 
BT 17 000 450 000 604 600 0 000 469 000 604 600 0 000 569 000 604 700 0 000 
BT 669 000 604 600 - -o 000 - 769 000 604 300 . 0.000· -780 000 604. 300 -- -o ooO 100 ·ooo 
BT 608 100 0 000 781 500 60B 100 601. 700 825 200 608 000 601,600 875 200 607 BOO 
BT 601 400 925 200 607 500 601 100 969 000 607 400 601.000 970 000 607 400 0 000 
BT 970 000 604 300 0 000 1069 000 · 603. 100 0.000 1089.000 604.tOO 0.000 1100 000 
BT 605.300 0 000 0.000 0.000 0.000 0.000 0.000 0 000 0 000 0 000 
GR 602 900 0.000 602 100 69 .ooo 601. 800 100 000 602. 500 169 000 602 800 200 000 
GR 603 000 269 000 603 100 300 000 601 200 369 000 600 300 400.000 599 100 450 000 
G" 598 700 469 000 598 000 500 000 597 600 565.000 597 600 569 000 596 700 669 000 
GR 596 100 740 000 594 600 769 000 593 800 780 000 601 700 781 500 598 600 782 500 
GR 597 900 788 000 592 900 800 000 591 200 805 000 586 400 808 000 586 400 819 000 
GR 585 800 823 900 601 600 823 900 601 600 825 200 601 600 826 500 584 800 826 500 
GR 584 700 829 000 584 700 839 000 584 200 849 000 584 400 859 000 584 600 869 000 
GP 584 800 873 900 601 400 873 900 601 400 875 200 601 400 816 500 582 BOO 876 500 
GR 582 600 879 000 581 100 889 000 582 100 899 000 583 500' 909 000 584 600 919 000 
GR 585 400 923 900 601 100 923 900 601 100 925. 200 601 100 926 500 586 900 926 500 
GR 586 600 930 000 588,800 941 000 596. 100 960.000 597.600 968 000 601 000 969 000 
GR 593 300 970 000 594 300 1000 000 595 .000 1045 000 600. 100 1069 ooo 604 000 1089 000 
GR 605 300 1100 000 605 400 1200 000 605.700 1300 000 605.600 1400 000 603 300 1500 000 
GR 603 100 1600 000 605 100 1700 000 0 000 0 000 0 000 0.000 0 000 0 000 

X 1 1150 000 31 000 800 000 944 000 7 000 7 000 7 000 0 930 - 1 320 0 000 
X3 0 000 0 000 0 000 780 000 0 000 980 000 0 000 0 000 0 000 0 000 
GR 602 900 0 000 601 800 100 000 602 800 200 000 603 100 aoo oob 600 300 400 000 
GR 598 000 500 000 597 600 565 000 596. 100 740.000 593 000 800 000 586 400 820 000 
GR 584 400 830 000 583 900 840 000 583.700 860 000 ., 583 100 880 000 583 400 900 000 
GC 583 700 910 000 586 500 921 000 588.800 926 000 589 300 938 000 592 500 944 000 
Gr:: 594 300 1000 000 595 000 1045 000 604 '100 1088 000 605 JOO 1100 000 605 400 1200 000 
GR 605 700 1300 000 605 600 1400 000 603 300 1500 000 603 100 1600 000 605 400 1700 000 
GR 603 700 moo ooo 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 150 0 150 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
X 1 1180 000 62 000 782.000 967 000 30 000 30 000 30 ooo 0 940 0 000 0 000 
X3 0 000 0 000 0 000 750 000 0 000 1000 000 0 000 0.000 0 000 0 000 
GR 602 900 0 000 602 000 82 000 601 .BOO 100.000 602 600 182 000 602 800 200 000 
GR 603,000 282 000 603 100 300.000 600.800 382 000 600 300 400 000 598 400 482 000 
GR 598 000 500 000 597 600 565 .000 597.400 582.000 596.600 s0.::i •. ooo 596 100 7-40 000 
GR' 594 000 780 000 601 000 782.000 597 100 783 000 596. 400 789.000 59 f. 700 809.000 
GR 590 900 819 000 588 400 823 .400 600.900 823.400 600 900 824 700 600.900 826 000 
GR ,587 ,500 826 000. 587,200. an.oon 584 .. .300 ... 842.000 ., 584 ~ HX>-~ . 85-2 000 583 BOO- 86i!. -000 
GR 583-,600 873 -400 600 .900 -873 -400 6-00.900 874 700 600. 900 876 000 583 900 87-G 000 
GR 582 900 882.000 582 _199 .... 892 000 5_82 -1'00 __ 902.000 582. 100. .912 000. 583 .. 400 g23. 200. 
GR .. Goo ·goo 923- 200 600. 900 - 924 .-500 600 900 925.800 587 300 925 800 588 900 930 000 
GR 591 300 939 000 596 700 961 000 598 100 966.000 600 900 967 000 593.300 970 000 
GR 593 700 982 000 594 300 1000 000 595 000 1045.000 602 800 1082 000 604 100 1088 000 
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X1 3180 000 0 000 0 000 0 000 925 000 995 000 957 000 0 000 0 440 0 000 
X3 0 000 0.000 0 000 0 000 0.000 0 000 0.000 0 000 0 000 0 000 

OT 4 000 9360 000 13680 000 14820.000 19310 000 0 000 14820 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 8. 100 0 060 0.000 1 400 0 000 800 000 0 000 
X' 5720 000 22 000 400 000 556 000 2600 boo 2500 000 2540 000 0 000 0 000 0 000 
GR 604 700 0 000 604 500 100 000 604 500 200 000 602 000 300 000 599 300 400 000 
GR 586,500 422 000 585 000 430 000 584 900 4<10 000 584 900 460 000 585 000 480 000 
GR 584 200 500 000 585 500 520 000 586 400 530 000 600 900 556 000 601 700 570 000 
GR 604 300 575 000 604 100 600 000 604 :300 700 000 606 700 700 000 608 100 800 000 
GR 606,800 900 000 606 300 920 000 0 000 0.000 0 000 0 000 0 000 0 000 

NC 0 035 0 030 0 025 0 000 0.000 0.000 0.000 0.000 0 000 0 000 
ET 0 000 0 000 0 000 8 100 0 000 0.000 1 -400 420 000 0 000 0 000 
X1 7470,000 28,000 900.000 1059.000 1830,000 1750.000 1710 000 0 000 0.000 0.000 
X3 0 000 0 000 0 000 0 000 0 000 0.000 0 000 0 000 0.000 0 000 
GR 604 300 0 000 604 400 100 000 603 .600 200 000 603 600 300 000 603 600 400 000 
GR 601 600 500 000 598 600 600 000 596 300 700 000 594 600 000 000 595 700 900 000 
GR 586 800 919 000 585 100 925 000 584 700 935,000 584 600 945 000 584 600 955 000 
GR 584 100 9S5 000 584 500 975 000 584,600 985 000 584 100 995.000 584 500 1005 000 
GR 584 500 1015 000 585 800 1025 000 602 000 1059 000 604 300 1100 000 606 400 1200 000 
GR 607 700 1300 000 608 500 1400 000 609 000 1500.000 0 000 0 000 0 000 0 000 

' ET 0 000 0 000 0 000 8 100 0 000 0 000 1 400 150 000 0 000 0 000 
x· 8270 000 ?8 000 900 000 1059 000 800 000 840 000 760 000 0 870 0 300 0.000 
X3 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
GR 604 300 0 000 604 400 100 000 603 600 200 000 603.600 300 000 603 600 400 000 
GR 601 600 500 000 598 600 600 000 596 300 700 000 594.600 BOO 000 595 700 900 000' 
GR 586 BOO 919 000 585 100 925 000 584 700 935 000 584 600 945.000 584 600 955 000 
GR 584 100 965,000 584 500 975,000 584 600 985 000 584 100 995 000 584 500 1005 000 
GR 584 500 1015 000 585 800 1025 000 602 000 1059 000 604 300 1100 000 606 400 1200 000 
GR 607 700 1300 000 608 500 1400 000 609 000 1500 000 0 000 0 000 0 000 0 000 

NC 0 000 0 000 0 000 0 300 0 500 0.000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0.000 8 100 0 000 0 000 1 400 150 000 0 000 0 000 
X 1 8340 000 59 000 8125 000 1010 000 70 000 70 000 70,000 0 870 0 000 0 000 
GR 604 600 0 000 604 700 25 000 604 700 48 000 604 100 125 000 603 900 148 000 
GR 603 900 225 000 603 900 248 000 603 900 325 000 603 900 348 000 602 400 425 000 
GR 601 900 448 000 600. 200 473 OQO 599 600 525 000 598 900 548 000 597 100 625 000 
GR 596 600 648 000 595 300 725 000 594 900 748 000 595 800 825 000 607 300 825 000 
GR 598 100 825 000 598. 100 830. 700 587.700 856 000 585. 400 857 500 584 400 864 300 
GR 600 400 864 300 600 200 871 300 586.200 871 300 585 900 875,000 584 900 885 000 
GR 585 000 895 000 585 200 905 000 584 900 915 000 600 200 915 000 600 200 919 800 
GR 585 100 919 BOO 585 700 925 000 585 500 935 000 585.700 945.000 585 900 955 000 
GR 586 300 964 BOO 600 200 964. BOO 600 400 9-71 400 588. 100 97 1 400 588 100 978 600 
GR 597 .800 1003 200 591 900 1-010 000 602 500 1010 000 60:'I. 300 102'5 -000 604 -000 1036 000 
GR 604.600 1oaa .ooo 606. 200 1125.000 606 700 1148.000 607.700 1225. 000 608 000 12<18.000 
GR 608 600 1325.000 608 800 1348.000 609 200 1425 000 609 300 1440 000 0.000 0 000 
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GR 605 300 1100 000 605 400 1200 000 605 700 1300 000 605.600 1400 000 603 JOO 1500 000 
GR 603 100 1600 000 605 100 1700.000 0 000 0 000 0 000 0 000 0 000 0 000 

SB 0 000 1 561 3 040• 0 000 173,900 0 000 2121.100 0.000 582 100 582 100 
16 MILE RD us 

X1 1223 000 63 000 782 000 967,000 43',000 43 .000 43 .000 0 940 0 000 0 000 
X2 0 000 0.000 1 000 601 000 603 400 0.000 0.000 0 000 0 940 0 000 
X3 0 000 0 000 0 000 698 000 0 000 10641000 0.000 0 000 0 000 0 000 
BT 17 000 0 000 603 300 0 000 482. 000 603. 400 o.Ooo 582 000 603 600 0 000 
BT 682 000 603 500 0 000 780 000 603 500 0.000 780.000 607 700 0 000 782 000 
BT 607 700 601 000 824 700 607 600 600 900 "847,700 607 .600 600 900 924 500 607 600 
BT 600 900 967 000 607 600 600 900 970 000 607.600 , 0.000 970 000 603 400 0 000 
BT 982 000 603 500 0 000 1082 000 603. 300 0.000 1088.000 604. 100 0 000 1100 000 
BT 605 300 0 000 0 000 0 000 0.000 0.000 0.000 o· ooo 0 000 0 000 
GR 602 900 0 000 602 000 82 000 601 800 100.000 602.600 182 000 602 BOO 200 000 
GR 603 000 282 .000 603. 100 300.000 600.800 382 .000 600. 300 400.000 599. 100 450 000 
GR 598 400 482.000 598 000 500 000 597 600 565 000 597.400 582 000 596 600 682 000 
GR 596 100 740 000 594 000 780.000 601.000 782 000 597 100 783 000 596 400 789 000 
GR 591 700 809 000 590 900 819 000 588.400 823 400 600 900 823 400 600 900 824 700 
GR 600 900 826 000 587 500 826 000 587.200 832 000 584 300 842 000 584 100 852 000 
GR 583 800 862 000 583 600 873 400 600.900 873 400 600 900 874 700 600 900 876 000 
GR 583 900 876 000 582 900 882 000 582.700 1 892 000 582 700 ,902 000 582 100 912 000 
GR 583 400 923 200 GOO 900 923 200 600 900 " 924,500 600 900 925 BOO 587 300 925 BOO 
GR 588 900 931 000 591 300 939 000 596.700 :, 961 000 598 100 966 000 600 900 967 000 
GR 593 300 970 000 593.700 982 000 594 300 1000.000 595.000 1045 000 602 800 1082 000 
GR 604 100 1088 000 605 300 1100.000 605 400 1200.000 605. 700 1300 000 605.600 1400.000 
GR 603 300 1500 000 603 100 1600.000 605 100 1700 000 0.000 0 000 0 000 0 000 

NC 0 040 0 040 0 025 0 300 0 500 0.000 0 000 0 000 0 000 0 000 
X1 1323 000 31 000 800 000 944 000 100 000 100 000 100 000 0 940 -0 950 0 000 
X3 0 000 0 000 0 000 450 000 0.000 1000.000 0.000 0 000 0 000 0 000 
GR 602 900 0 000 601 BOO 100 000 602 800 200.000 603, 100 300.000 600 300 400 000 
GR 598 000 500.000 597 600 SGS 000 596 100 740.000 593,000 800.000 586 400 820 000 
GR 584 400 830 000 583,900 840 000 583 700 860.000 583. 100 880 000 583 400 900 000 
GR 583 700 910 000 586 500 921 000 588.800 926.000 589.300 938 000 592 soo 944 000 
GR 594 300 1000.000 595.000 1045.000 604 100 1088.000 605 300 1100 000 605 400 1200 000 
GR 605 700 1300 000 605 600 1400 000 603 300 • 1500.000 603 100 1600 000 605 400 1700 000 
GR 603 700 1800 000 0 000 0 000 0 000 0.000 0.000 0 000 0 000 0 000 

NC 0 110 0 060 0 025 0 100 0 300 0 000 0 000 0.000 0 000 0 000 
ET 0 000 0 000 0 000 8 100 0 000 1 400 0 000 0 000 600 000 0 000 
X 1 2223 000 23 000 300.000 446 000 870 000 940 000 900 000 0 000 -0.'140 0 000 
GR 615 500 0 000 615 300 100.000 613 000 , 200 000 611 500 222 000 601 200 252 000 
GR 598 900 300 000 586 000 323 000 585 200 330 000 584.600 340 000 58'1 BOO 360 000 
GR 584 200 380 000 583 000 400 000 583 600 420 000 583.900 430.000 586 600 437.000 
GR 593. 700 '1'16 000 594,600 '163 000 607 000 503.000 607 700 600 000 608 200 700 000 
GR 608 200 800 000 607 500 900.000 606 .400- · 1000 000 0 000 o, 000 0 000 0 000 

NC 0.0'10 0.040 0.025 0.100 0 300 0 000 0.000 0.000 0.000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0.000 1 400 0 000 0 000 0 000 
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1 3180 000 0 ooo 0 000 0 000 925 000 995 000 957 000 0 000 0 440 0 000 
3 0 000 0 000 0 000 0 000 0.000 0 000 0 000 0 000 0 000 0 000 

4 000 9360 000 13680 000 14820 000 19310 000 0 000 14820 000 0 000 0 000 0 000 
T 0 000 0 ooo 0 000 8 100 0 000 0 000 1 400 0 000 800 000 0 000 

5720 000 22 000 400 000 556 000 2600 boo 2500 000 2540 000 0 000 0 000 0 000 
R 604 700 0 000 604 500 100 000 604 500 200 000 602 000 300 000 599 300 400 000 
R 586 500 422 000 585 000 430.000 584.900 440 000 584.900 460 000 585 000 480 000 
0 584 200 500 000 585 500 520 000 586 400 530 000 600.900 556 000 601 700 570 000 
R 604 300 575 oOO 604 100 600 000 604 .. 300 700 000 606 700 700 000 608 100 800 000 
R 606 BOO 900 000 606 300 920 000 0.000 0 000 0 000 0 000 0 000 0 000 

C 0 035 0 030 0 025 0 000 0.000 0.000 0.000 0.000 0 000 0 000 
T 0 000 0 000 0 000 8 100 0.000 0 000 1 400 420 000 0 000 0 000 

7470 000 28 000 900 000 1059 000 1830 000 1750.000 1110 000 0 ooo 0 000 0 000 
3 0 000 0 000 0 000 0.000 0 000 0 000 0 000 0 000 0.000 0 000 
R 604 300 0 000 604 400 100 000 603 600 200 000 603 600 300.000 603 600 400 000 
R 601 600 500 000 598 600 600 000 596 300 700 000 594 600 000 000 595 700 900 000 
R 586 BOO 919 000 585 100 925 000 584 700 935,000 584 600 945 000 584 600 955 000 
R 584 100 ,9135 000 584 500 975 000 584 600 985 000 584 100 995 000 584 500 1005 000 
R 584 500 1015 000 585 BOO 1025 000 602 000 1059 000 604 300 1100 000 606 400 1200 000 
R 607 700 1300 ooo 608 500 1400 000 609 000 1500 000 0 000 0 000 0 000 0 000 

' T 0 000 0 000 0 000 8 100 0 000 0 000 1 400 150 000 0 000 0 000 
8270 000 ✓ 8 000 900 000 1059 000 800 000 840 000 760 000 0.870 0 300 0 000 

3. 0 000 0 000 0 000 0.000 0 000 0 000 0.000 0.000 0 000 0 000 
R 604 300 0 000 604 400 100 000 603 600 200 000 603,600 300.000 603 600 400 000 
R 601 600 500 000 598 600 600 000 596 300 700 000 594 600 BOO 000 595 700 900.000 
R 586 800 919 000 585 100 925.000 584 700 935 000 584 600 945.000 584 600 955 000 
R 584 100 965 000 584 500 975:000 584 600 985 000 584. 100 995 000 584 500 1005 000 
R 584 500 1015 000 585 BOO 1025 000 602 000 1059.000 604.300 1100 000 606 400 1200 000 
R 607 700 1300 000 608 500 1400 000 609 000 1500 000 0 000 0 000 0 000 0 000 

C 0 000 0 000 0 000 0 300 '0 500 0 000 0 000 0 000 0 000 0 000 
T 0 000 0 000 0 000 ll 100 0 000 0 000 1 000 150 000 0 000 0 000 
1 8340 000 59 000 825 000 1010 000 70 000 70.000 70 000 0 870 0 000 0 000 
R 604 600 0 000 604 700 25 000 604 700 48.000 604 100 125 000 603 900 148 000 
0 603 900 225 000 603 900 248 000 603 900 325 000 603 900 348 000 602 400 425 000 
R 601 900 448.000 600 200 473 OQO 599 600 525.000 598 900 548 000 597 100 625 000 
R 596 600 648 000 595 300 725 000 594 900 748 000 595 800 825 000 607 300 825 000 
R 598 100 825 000 598. 100 830 700 587 700 856.000 585 •oo 857 500 584 400 864 300 
R 600 400 864 300 600 200 87 I 300 586 200 87 1 300 585.900 875 000 584 900 885 000 
R 585 000 895 000 585 200 905 000 584 900 915 000 600 200 915 000 600 200 919 BOO 
R 585 100 919 800 585 700 925 000 585 500 935.000 585 700 945 000 585 900 955 000 
R 586 300 964 800 600 200 964 BOO 600 400 97 1 400 588 100 97,1 400 588 100 978 600 
R 597 800 1003. 200 597.900 1010 000 602 500 1010.000 603 300 1025 000 604 000 1036 000 
R 604 600 lOd8,000 606,200 1125 000 606 700 1148.000 607 700 1225 000 608 000 1248 000 
R 608 600 1325 000 608 800 1348 000 609 200 1425.000 609 300 1440 000 0 000 0 000 
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SB 0 000 790 2 BOO 0 000 !61 000 0.000 1680.000 0.000 584 400 584 400 
15 MILE RD us 

X1 8394 000 59 000 825 000 1'010 000 54 .000 54,000 54.000 0,870 0 000 0 000 
X2 0 000 0 000 1 000 600 400 600 900 0 000 0.000 0 000 0 870 0 000 
X3 0.000 0 000 0 000 140 000 0:000 980.000 0 000 0 000 0 000 0 000 
BT 27 000 0 000 604 600 0 000 48 000 SQ4. 700 0.000 148 000 603 900 0 000 
B"T 248 000 G03 spo 0.000 348 000 603 900 0.000 448 000 601 900 0 000 473 000 
BT 60l 200 0 000 525 000 GOO 900 0 000 625 000 601, too 0 000 725 000 602 300 
BT 0 000 825 000 603 700 0.000 825 000 607.300 600 400 864. 300 607 300 600 400 
BT 87 1 300 6.07.300 GOO '200 915 000 607. 300'- -600 200 919.800 607 .300 600 200 964 BOO 
BT 601 300 600 200 971 400 607 300 600 400 ,1010.000 607.300 soo·.soo 1010 000 603.700 
ST 0 000 1025 000 603 900 0.000 t036~000 604 000 0.000 1048.000 604 600 0.000 
BT 1148 000 606 700 0.000 1248 000 1506.000 0.000 1348.000 608.800 0 000 1440 000 
BT 609 300 0 000 0 000 0.000 0 000 0.000 0.000 0.000 0.000 0 000 
GR 604 600 0 000 604.700 25.000 604. 700 48 000 604. tOO 125.000 603 900 148 000 
GR 603 900 225 000 603 900 248 000 603 900 325.000 603 900 J4a.ooo 602 400 425 000 
GR 601 900 448 000 600 200 473 000 599 600 525 000 59S 900 548 000 597 100 625 000 
GR 596 600 648 000 595 Joo 725 000 594 900 748 000 595 800 825 000 600 400 825 000 
GR 598 100 825 000 598 100 830,700 587 700 856 000 585 400 B57.50o 584 400 864 300 
GR 600 400 864 300 600 200 871 300 5S6 200 87 t 300 585.900 8?5 000 584 900 885 000 
GR 585 000 895 000 585.200 905 000 584.900 915 000 600.200 915 000 600 200 919 800 
GR 585, 100 919 800 585 700 925 000 SBS 500 935 000 585 700 945 000 585 900 955 000 
GR 586 300 964 800 600 200 964 800 600. 400 971.,400 588 100 971 400 588 too 978 600 
GR 597 800 •t003 200 597.900 \010 000 602 500 1010 000 603 300 1025.000 604 000 1036 000 
GR 604 600 1048 000 606 200 1125 000 606. 700 1148 000 607. 700 1225 000 608 000 1248 000 
GR 608 600 1325 000 608 800 1348 000 609 200 1425 000 609 JOO 1440 000 0 000 0 000 

NC 0 035 0 030 0 025 0 000 0.000 0 000 0 000 0 000 0 000 0 000 
QT 5 000 10440 000 15320 000 l6560 000 21140 000 Q.000 16560 000 0 000 O 000 0 000 
ET 0 000 0 000 0 000 8 100 0 000 0 000 1 400 160 000 0 000 0 000 
X 1 8494 000 28 000 900 000 1059 000 too ooo 100.000 too.ooo 0 870 0 400 0 000 
GR 604 300 0 000 604.400 100 000 603 600 200 000 603.600 300.000 603 600 400 000 
GR 60< 600 500 000 S98 600 600 000 596 JOO 700 000 594.600 800,000 595 700 900 000 
GR 586 800 919 000 585 100 s25.ooo 584 700 935.000 584.600 945 000 584 600 955 000 
GR 584 100 965 000 584 500 975 000 584 600 985 000 584 100 995.000 584 500 1005 000 
GR 584.500 fOtS .ooo 585 BOO 1025 000 602 000 1059 000 604 300 1100 000 606 400 1200 000 
GR 607 700 1300 000 608 500 1400 000 609 000 1500 000 0 000 0 000 0.000 0 000 

ET 0 000 0 000 0 000 8 100 0 000 0.000 400 260 000 0 000 0 000 
X1 9594 000 28 000 860 000 1030 000 630 000 1520 000 1100 000 0 000 0.300 0 000 
X3 0 000 0 000 0 000 0 000 0 000 0.000 0 000 0 000 0 000 0 000 
GR 604 500 0 000 603 900 60 000 603 700 160 000 603 300 260 000 601 300 360 000 
GR 599. 200 460 000 598 000 560 doo 598 800 660,000 598 900 760 000 597 800 860 000 
GR 594.000 871 000 590 300 878 000 588 900 889 000 586 900 893 .000 586 400 900 000 
GR 585 800 910 000 585 400 920.000 585.500 930.000 585.400 940 000 585 .400 950 000 
GR 585 800 960 000 586 000 970 000 585 500 980 000 587 600 990 000 602 200 1030 ooo· 
GR 603 .-400 1060 000 600 600 tlG0.000 608.200 1260 000 0.000 0 000 0 000 0 000 
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X • 9-653 000 0 000 0 000 0 000 59 000 ~.9 000 59 000 0 000 -0 300 0 000 
-X3 0 000 0 000 0 000 320 000 0 000 <CT•o~o® 0 000 0.000 0 000 0 000 

\l:,l'J. 
NC 0 025 0 025 0 020 0 000 0.000 0 000 0 000 0 000 0 000 0 000 

-x1 9654 000 d2 000 802 000 959 500 1 600 1 000 -. I 000 0 000 0 000 0 000 
X3 0 000 0 000 0 000 320 000 0 000 ( 114Q-Q90) 1' ~ 0 0 000 0 000 0 000 0 000 
BT 21 000 0 000 604 200 0 000 33 000 604. 100 0.000 100 000 604 000 0 000 
BT 200 000 603 600 0 000 219 000, 603 200 0 000 300 000 60,2 .900 0 000 400 000 
BT 601 BOO 0 000 500 000 601 400 0.000 600 000 601 500 0 000 700 000 603 000 
BT 0.000 BOO 000 604 900 0 000 800 000 605 600 0 000 802 000 605 600 603 300 
Br 880 700 605 700 603 400 959 500 605 700 603 .400 961.500 605 700 0 000 961 500 
BT 605 200 0 000 l000 000 604 990 0 000 1038 000 604 900 0 000 1100 000 606 900 
BT 0 000 t 150 OOQ 60? 700 0 000 0 000 0 000 0 000 0 000 0.000 0.000 
GQ -604 200 0 000 604. 100 33 000 604 000 100.000 603 600 200 000 603 200 219 000 
GR 601 600 300,000 599.500 400 000 598,300 500.000 599. 100 600 000 599 200 700.000 
C.R 598 100 800 000 603 300 802 000 598 800 802 000 598 800 808 000 597 900 810 000 
GR 593 400 820 000 589 500 828 000 589 300 830 000 501 20b 840 000 586 800 850 000 
GR 586,200 860 000 585 900 870 000 585 600 878 900 603 400 878 900 603 400 880 700 
GR 603 dOQ 882 500 585 600 882 500 585 400 890 000 586 200 900 000 586 200 910 000 
GR 586 300 920 000 587 100 '930 000 591 700 9d0 000 597 700 950 000 599 700 959 500 
GR 603 400 959 500 599 600 961 500 602 500 970 000 603 700 1000 000 604 900 1038 000 
GR 606 900 1100 000 607 700 1150 000 0 000 0 000 0 000 o 000 0 000 0 000 

X1 9676 000 0 000 0 000 0 000' 22 000 22.000 22.000 0 000 0 000 0 000 
X2 0 000 0 000 0 000 0 000 0 000 0.000 1 000 0 000 0 000 0 000 
X3 0 000 0 000 0 000 260 000 0 000 1130 000 0 000 0 000 0 000 0 000 

NC 0 035 0 040 0.025 0 000 0 000 0 000 0.000 0 000 0 000 0 000 
XI 9677 000 28 000 860 000 1030 000 1 000 1 .000 1.000 0 000 0 000 0 000 
X3 0 000 0 000 0 000 280 000 0 000 1080 000 0 000 · 0 000 0 000 0 000 
GO 604 500 0 000 603 900 60 000 603 700 160 000 603 300 260 000 601 300 360 000 
GR 599 200 460 000 598 000 560 000 598 BOO G60.000 598.900 760 000 597 '800 860 000 
GS 594 000 871 000 590 300 878 000 588 900 889.000 586.900 893 000 586 400 900 000 
GR 585 BOO 910 000 585 400 920 000 585 500 930.000 585 400 940 000 585 400 950 000 
GR, 585 800 960 000 586 000 970 000 585 800 980 000 587 600 990 000 602 200 1030 000 
GR 603 400 1060 000 606 600 1160 000 608 200 1260 000 0 000 0 000 0 000 0 000 

ET 0 000 0 000 0 000 8 100 0 000 0.000 1 400 250 000 0 000 0 000 
X' 9777 000 0 000 0.000 0 000 100 000 100 000 100 000 0 000 0 050 0 000 

NC 0 000 , 0 000 0 000 0 100 0 300 0.000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 I 400 0 000 0 000 0 000 
X1 11596 000 34 000 812 000 1000 000 1975 000 1660.000 1819 000 0 000 0 300 0 000 
G.R 612.500 0 000 612 100 100 000 6 I 1 .,600 200.000 611 000 300.000 609 900 400 000 
GR 609 .GOO soo.ooo 609.800 600,000 608. 300 700.000 607 70Q 800 QQQ 607 3QQ 812.000 
GR 593 300 844 000 587.200 852 .000 586.900 860.000 587 100 ~7Q 000 58.7. 100 B.!!0.000 
1}R SB/ 000 890 000 587 000 900.000 586 900 910 000 586 BOO 920.000 5B6 aoo 930 000 
GR .586. 100 _,940..000. 586,400 .. -B50 000 · 586· '100 957 ,ooo· -:_"989':400 .. 96Q OOQ '59T:OOO' 975:ooo 
GR "600 400 1000 ooo· 603 600 1050.000 602 600 I 100 000 G02 300 1200 000 603. 100 1300.000 
GR 603 500 1400 000 -604.500 1428 000 606 900 t441 000 607 900 1500 000 0 000 0.000 
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NC 0 045 0 045 0 025 0 000 0 000 0.000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 8 100 0 000 0 000 1 400 0 000 538 000 0 000 
XI 13196 000 27 000 0 000 238 000 1320.000 1760.000 1600.000 0 000 0 300 0 000 
GR 610 600 0 000 604 300 22 000 '602 500 67 000 596 300 78 000 595 400 108 000 
GR 590 500 123 000 589 700 132 000 587 500 138 000 587 000 148 000 586 500 158 000 
GR 586 200 168 000 .585 900 '7B 000 585 900 188.000 585.'400 198,000 585 200 208.000 
GR 587 000 219.000 593 100 229 000 595.600 238.000 598.000 263 000 604 400 329 000 
GR 604 500 338 000 604 100 438 000 605 200 538 000 605 500 638 000 605 900 738 000 
GR 606 700 B38 000 607 500 938.1)00 0 000 0.000 0 000 0.000 0 000 0 000 

NC 0 040 0 040 0 025 0 000 0 000 0 000 0.000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0.000 0 000 0.000 1.400 0,000 0,000 0 000 
X1 14796 000 33 000 0 000 300.000 1600 000 •1'600.000 1600.000 0 000 0 300 o ood 
GR 621 400 0 000 619 400 20.000 618 800 26 .000 611 900 76,000 610 100 96 000 
GR 600 100 114 000 598.600 125.000 591.300 142 .000 587.700 146 000 587 400 150 000 
GR 587 000 160 000 587 000 170 000 587 100 180 000 587.000 190 000 587 300 200 000 
GR 587 300 210 000 587 400 220 000 587 600 230.000 587 900 236 000 589 BOO 240 000 
GR 590 800 245 000 595 000 258 000 598 200 263 000 603 900 272 000 612 800 300 000 
GR 616,300 380.000 615 200, 400 000 614 400 500.000 613,300 600 000 613 300 700 000 
GR 610 800 800 000 611 200 900 000 608 700 960 000 0 000 0 000 0 000 0 000 

NC 0 035 0.040 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0.000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
QT 5 000 9210 000 13320.000 14260 000 17650 000 0 000 14260 000 0 000 0 000 0 000 
X 1 16096 000 22 000 100 000 314 000 1200 000 1600 000 1300 000 0 000 0 300 0 000 
GR 615 800 0 000 613 100 100 000 599 300 133 000 598 000 160 000 594 000 18B 000 
GR 588 200 195 000 587 500 200 000 586 800 210 000 586 500 220.000 586 700 230 000 
GR 587 200 240 000 587 200 250 000 587 400 260.000 588 400 270 000 594 400 285 000 
GR 596 700 295 000 604 300 314.000 606 200 400 000 605 BOO 500·.000 606 900 600 000 
GR 605 900 660 000 630 000 660 000 0 000 0.000 0 000 Q,000 0 000 0 000 

NC 0 000 0 000 0 000 0 300 0 500 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0.000 1 400 0 000 0 000 0 000 
X 1 16396 000 35 000 177 000 323. BOO 300 000 300.000 300 000 0 000 0 000 0 000 
GR 616 100 0.000 613 400 100 000 607.900 124 000 606 700 177 000 605 100 177 000 
GR 589 200 178 500 588 500 182 000 587 800 187 000 587.500 192 000 587 700 197 000 
GR 588 000 202 000 587 800 207 000 587 600 217 000 587 Goo 227 000 588.000 237 000 
GR 588 800 247 000 588 000 256 250 605 300 256 250 605 300 259 750 587. 600 259 750 
GR 588 400 262 000 589 600 267 000 592.400 277 000 593 200 287 000 592 100 291 000 
GR 593 BOO 297 000 600 900 317 000 602.500 321 000 605. 100 323,800 604 900 327 000 
GR 606 000 377 000 606 300 392.000 606 500 400 000 606 100 500 000 607 200 600.000 

~8 0 000 I 620 3 070 O 000 290 000 0 000 2030 000 0.000 587 500 587 500 
ET 0 000 0 000 0 000 0.000 0 000 0,000 I 400 0 000 0 000 0 000 
X 1 16418 000 0 000 0 000 0 000 n ooo 22 000 22 000 0.000 0 000 0 000 
X2 0 000 0 000 1 000 605.300 606 100 0 000 0 000 0 000 0 000 0 000 
BT 16 000 0 000 616. 100 0.000 100 000 613.400 0.000 124 900 607 900 0 000 
BT 177 000 606. 700 0.000 177.000 607 500 605. 100 256.200 607,600 605 300 259 700 
BT 607 500 605. 200 323 800 607 600 605 100 323 BOO 606.800 0 000 327 000 606.800 
BT 0 000 371 000 606 400 0.000 392.000 606.300 0.000 400.000 606 500 0.000 
BT 500 000 606 IOO 0 000 600 000 607.200 0.000 150,000 607 200 0 000 0 000 

I 
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NC - 0 028 0 030 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
X ~ 16768 000 23 000 20'1 000 332 000 400 000 300.000 350 000 0.000 0 300 0 000 
GR 609 600 0 000 607 400 55 000 601 300 155 000 597 '100 204 .000 588 800 227 000 
GR 587 700 235 000 587 900 245 000 588 000 255 000 588 100 265 000 588 200 275 000 
GR 588 300 285 000 588 400 295 000 588 500 305 000 588 600 315 000 588 300 325 000 
GR 589 BOO 328 000 590 800 332 000 599 600 355 000 602 000 455.000 604 900 552 000 
GR 607 700 _560 000 607 400 573 000 630 000 573.000 0.000 0.000 0 000 0 000 

NC 0 025 0 028 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0.000 0.000 0.000 1 400 0 000 0 000 0 000 
X1 17 168 000 41 000 375 000 474 400 600 000 100.000 400 000 0 000 0 000 0 000 
GR 610 400 0 000 609,600 25,000 607 000 50.000 598, 100 75 000 596 600 100 000 
GR 596,500 125_QQO 595.300 150.000 596 600 175.000 597 000 200 000 597 900 225 000 
GR 596,300 236. 500 601.800 246.000 601.800 250.000 602 000 275.000 GOi 400 300 000 
GR 600 900 325 000 599 200 350 000 598 200 375 000 592 700 382 QOO 590 700 383 400 
GR 589 400 385 500 588 900 389.000 588 BOO 396 000 588 600 403 000 589 200 410 000 
GR 588 700 417 000 588 800 424 000 588 700 431 000 588. 500 438 000 588 000 445 000· 
GR 588 600 452 000 588 BOO 458 300 590 100 459.700 591 000 460 400 593 500 464 600 
GR 597 100 468 100 599 100 474 400 600.9QO 488 900 602 400 513 900 604 000 533 500 
Ga 606 000 588,900 0 000 0 000 0 000 0 000 0.000 0 000 0 000 0 000 

ET 0 000 0 000 0 000 0.000 0 000 0,000 1 400 0 000 0 000 0 000 
X1 n2E8 000 51 000 400 000 591 BOO 100 000 100 000 100 000 0 000 0 000 0 000 
GR 613 300 0 000 607 900 90 000 606. 400 275 000 607 100 300 000 607 600 325 000 
GR 608 200 350 000 608 BOO 375 000 608 800 400 000 596 800 400,000 589 200 414.000 
GR 589.200 421 000 587 900 428 000 587 900 435 000 588 000 437 boo 606 400 437 000 
GR 606.400 438 500 606 400 440 000 588 100 440.000 588 000 4 4 1 900 588 100 449 000 
GR 588 JOO 456 000 588 JOO 463 000 588 200 470,000 588 JOO 476 900 606 800 476 900 
GR 606 800 478 400 606 BOO 479 900 588 000 479.900 588 200 491 000 587 600 498 000 
GR 587 000 505 000 586 500 509.900 586 500 511.900 607 .000 511 900 607 000 513 400 
GR 607 000 514 900 586 600 514 900 586' 700 519 000 587 700 526 000 587 700 533 000 
GR 588 000 540 000 588 000 544 000 586 500 549 000 606 900 549 000 606 900 550 500 
Gfi 606,900 550 500 606 900 552 000 586 700 552 000 586 BOO 553 JOO 588.000 561 .ooo 
GR 587 400 568 000 588 100 575 000 591 900 582.000 596 600 591 800 609 200 591 800 
GR 609 300 600 800 608 600 623 300 608 200 648.300 607 600 673 000 607 200 698 300 
GR 606 400 723 300 0 000 0.000 0 000 0.000 0 000 0 000 0 000 0 000 

S0 0 000 1 600 3 040 0 000 191 800 0 000 3230 000 0 000 586 500 586 500 
ET 0 000 0 000 0 000 0 000 0 000 0 000. 1 410 0 000 0 000 0 000 
X 1 17368 000 0 000 0 000 0.000 100 000 100.000 100 000 0 000 0 000 0 000 
xi 0 000 0 000 1 000 607 000 607 100 0 000 0 000 0 000 0 000 0 000 
BT 21 000 0.000 613 300 0.000 90 000 607 900 0 000 275 000 606 400 0 000 
BT 300.000 607. 100 0.000 325.000 607,600 0.000 350 000 608 200 0.000 375 000 
BT 608 800 0 000 400.000 608.800 0 000 400.000 611 .aoO 606,100 438 500 612 100 
ST 606 400 478 400 612 .400 606 800 513.400 612.700 607 000 550 500 612.500 606 900 
Al 591 BOO 6t2.200 606 500 Si>t, 800 609.:200 ·o:ooo 600 800 609,300 0 000 623 000 
BT 608 600 O 000 648 ~00 60B .200 .. 0.000 613.300 607,600 0 000 698 300 &07·, 200 
Bi' -o- ooo· 7 23- 300 ··GOO ·400 ·o ooo· ·-;o ooo o·ooo - 0000· 0:000 ·o 666 0:000 

.. .,._.,. __ ------·-··-·•· ~-- --·-· ............ ·-··- .... ····--· -- --- -------·-·-· ·--·--···--.. -·- --~-..-----· --.-•- ... _ --.. -·-··---·· ·--·"";'" 
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NC 0 025 0 028 0 025 0 000 0 000 0 000 0.000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 400 0.000 0 000 0 000 
XI 18244 000 90 000 249 000 387 200 150 000 1400.000 876 000 o poo -o 900 0 000 
GR 612 300 0 000 612 000 8.500 611, 600 17 100 610.900 25 700 609 900 34 300 
GR 607 500 '12 900 605 500 5 \ 500 605 100 60. 100 604 700 68 600 604 600 77 200 
GR 604 400 85 800 604 000 94 400 603 BOO 103 000 604 100 ff f 600 604 200 120 200 
GR 604,300 128 700 604.400 137 300 604 500 145.900 604 000 154,500 606 300 163 \00 
GR 606 300 17 \ 700 606 300 180 300 606 100 188 800 605 900 197 400 605 700 206.000 
GR 605 400 214 600 604.900 223 200 604 400 231.800 604 000 240. 400 603 700 249 000 
GR 601 500 253 600 599 300 258 200 596 900 262 .800 595.600 267 400 594 700 272 000 
GR 593 800 276 600 593 000 28 1 200 592 200 285.800 59 \ BOO 290 400 591 500 295 000 
GR 591 000 299 600 589 400 304 200 588,400 308.800 588.500 313 400 588.500 318 000 
GR 588.500 322 700 588 500 327,300 588 400 • 331 900 588 400 336.500 588 200 34 1 100 
GR 588 200 345.700 588 300 350. 300 588 400 354.900 588.500 359 500 588 500 364 100 
GR 590 200 368 700 592 400 373 300 595 900 377 900 597 800 382 500 599 300 387 200 
GR 600.300 399 100 60\ 200 411 000 602.:wo 422.900 602 700 434 800 603 000 446 700 
GR 603 300 458 600 603 700 470,500 604 000 482.400 604 300 494 300 604 700 506 200 
GR 605 100 518 100 605 600 530 000 606. 10Q 542.000 606 500 553 900 607 000 565 800 
GR 607 400 577 700 607 700 589 600 608. 100 601 500 608 400 613 400 608 800 625 300 
GR 608 800 637 200 608 900 649 100 608 900 661 000 609 000 672 900 609 000 684 900 
GR 609 100 696 BOO 609 100 708. 700 609 200 720 600 609 200 732.500 609 300 744 400 

NC 0 030 0 045 0 025 0 100 0 300 0 000 0 000 o· ooo 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
XI 19119 000 24 000 123 000 300 000 850.000 800 000 875 000 0.000 0 000 0 000 
GR 614 200 0 000 610 300 100 000 609. 200 123 .000 596 200 168.QOO 592 400 192 000 
GR 588 600 195 000 588 100 200 000 588 400 210 000 588 400 220 000 588 400 230 000 
GR 588 300 240 000 588 500 250.000 588 400 260.000 588 300 270 000 589 300 279 000 
GR 596 300 290 000 599 600, 300 000 604 300 364 .000 604 900 400 000 607 100 500 000 
GR 610 300 600 000 6\3'000' 700 000 612 800 BOO 000 612 700 900 000 0 000 0 000 

NC 0 030 0 040 0 025 0 000 0 000 0:000 0 000 0 000 0 000 0.000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
XI 20219 000 32 000 0 000 328 000 1100 000 1000 000 1100 000 0 000 0 000 0 000 
GR 620 700 0 000 605 600 41 000 600 700 128 000 593.300 166 000 592 400 184 000 
GR 589 900 188 .000 588 300 194 000 S88 500 198 000 588. 100 208 000 588 200 218 000 
GR 587 800 228 000 588 000 238 000 587 700 248 000 588.800 258 000 589 600 268 000 
GR S90 100 271 000 590 800 288 000 606 900 328 000 609 500 428.000 608 600 462 000 
GO 598 700 488.000 607 200 528 000 603.500 589,000 600 600 593 000 605 800 628 000 
GR 609 200 728 000 607 200 828 000 609 400 928.000 610 400 1028 000 61\ 700 1010 oob 
GR 612 600 1128 000 6130 000 1228 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 028 0 040 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0.000 0.000 \ 400 0 000 0 000 0 000 
)( \ 21119 000 25 000 526 000 700 000 ,800 000 900.000 900.000 0.000 0 000 0 000 
GR 610 400 0.000 608. 400 100 000 607. 100 200 000 603 300 300 000 600.800 360.000 
GR 605 200 398 000 609.600 412.000 609 500 500 000 607.300 526.000 589 500 582 000 
GR 589 100 590.000 589,200 600.ood 588 800 610.000 588.900 620 000 588 700 630.000 
GR 588 700 640 000 589 400 650 000 589 200 660.000 589 500 663 000 599 000 679 000 
GR 600 300 680 000 609 300 700.000 611.800 800.000 613.300 900,000 615 800 975 000 
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NC 0 028 0 035 0 025 0 000 0 000 0 000 0.000 0 000 0 000 · 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0.000 1 400 0.000 0 000 0 000 
X1 22069 000 22 000 99 000 300 000 800 000 900.000 950.000 0 000 0 000 0 000 
GR 630 300 0 000 607 400 0 000 609.500 99.000 604 600 120 000 602 800 144 000 
GR 599 600 149 000 599 400 156 000 592 :loo 175.000 590 000 176. 000 589 200 180 000 
Ga 588 800 190 000 588 200 200 000 588 400 210 000 588 600 220 000 589 500 230 000 
GR 590 200 239 000 591 400 245 000 594.000 249 000 596 000 268 000 608 300 300 000 
GR 611 600 400 000 6l2 900 470 000 0 000 0 000 0 000 O 000 0 000 0 000 

QT 5 000 8580 000 12280 000 13000.000 15610 000 0.000 13000 ooo· O 000 0 000 0 000 
NC 0 028 0 028 0 025 0 Odo 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 O 000 0 000 0 000 0.000 0.000 1 400 0 000 0.000 0 000 
X 1 22419.000 21 000 374 000 500.000 400 000 250.000 350,000 0.000 0.000 0 000 

-GR 599 900 0 000 599 300 100.000· 599 200 189.990 · 601._390 ~OQ.000 ~04 500 300 .000 
C GR 601 BOO 374,000 589 700 391.000 58a.200 400 000 588.200 410,000 588 500 420 000 

GR 588 700 430 000 589 200 440 000 589 700 450 000 590 000 460 000 589 800 464 000 
GR 591 700 467 000 603 800 500 000 604 300 521 000 608 900 54'1 000 611 500 600 000 
GR 613 900 700 000 0 000 0 000 O 000 0 000 0 000 0 000 0 000 0 000 

NC 0 028 0 028 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
X l 23319 000 24 000 567 000 700 000 800 000 875 000 900 000 0 000 0 000 0 000 
GR 610 200 0 000 610 400 100 000 607 200 200 000 606 500 300 000 609 1300 400.000 
GR 612 300 41313 000 611 1300 500 000 607 .500 541 000 606 600 567 000 602 200 587 000 
GR 5139 900 601 000 51313 900 610 000 588 500 620.000 588 900 630 000 588 BOO 640 000 
GR 589 100 650 000 5139 200 660 000 51313 900 670 000 591 800 678 000 602 200 700 000 
GR 602 400 726 000 606 600 750 000 608 900 ~00 000, 610 500 900 000 0 000 0 000 

QT 5 000 6510.000 86130 000 8680 000 8680 000 0 000 8680.000 0 000 0 000 O 000 
NC 0 030 0 0213 0 025 0 000 0 000 0.000 0.000 0 000 0.000 0 000 
ET 0.000 0.000 0 000 8 100 0 000 0.000 1 400 0 000 750 000 0 000 
X; 23569 000 22 000 526 000 700 000 150 000 300.000 250 000 O 000 0.000 0 000 
X3 0 000 0.000 0 000 0 000 0.000 0 000 0 000 0.000 0 000 0 000 
GR 609 600 0 000 609 900 100 000 608 300 200.000 607. 100 300 000 608 800 400 000 
GH 610 000 500 000 610.000 526 000 5139 1300 580 000 5813 400 590 000 5813 400 600 000 
GR 5813 600 610 000 5138.700 620 000 589. 100 630 000 5139 400 640 000 589 600 645 000 
GR 590 JOO 647 000 600 800 669 000 602.300 613 f 000 610 400 700.000 613 800 750 000 
GR 609 700 800 000 613 600 1375 000 0.000 0 000 0 000 0 000 0.000 0 000 

NC 0 0213 0 025 0.025 0 100 0 300 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 8 100 0 000 0 000 1.400 0 000 500.000 0 000 
X1 24369 000 18 000 344 000 472 000 1350 000 900.000 800 000 0 000 0 000 0 000 
GR 613 900 0 000 610 600 72 000 610.000 11rooo 609. 100 272 000 605 500 344 000 
GR' 594 900 366 000 590 400 371 000 589 400 3131 .000 5138 900 391 000 5813 900 -101 000 
GR 589.000 411 .000 589 600 421 000 589 800 431.000 590 400 435 000 593 600 438 000 
GP 609 500 472 000 613 700 572 000 614 900 646.000 0.000 0.000 0 000 0 000 

FT -0 000 0,000 0.000 0- 000- 0 000 · 0.000- - I 400- 0 000 0 000 0 000 

"' 2'5819 000 n ooo . '500 000 627 000 1·350·000 - t500 ooo· 1450' 000. o.ciob • 666 6 •o6 
X3 0 000 0 000 0 000 260 000, 0.000 775 000 0.000 0.000 0.000 0 000 
GR 630 300 0 000 610 700 0 000 610 400 100 000 610 100 200 000 610 000 300 000 
GR 610 700 400 000 609 200 500 000 598 200 539.000 590 oo6 550.000 589. 500 560 000 
GR 589 000 570 000 588 800 580 000 5139 600 590 000 609 300 627 000 611 000 700 000 
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GR 609 200 800 000 612 100 850 000 0 000 0.000 0 000 0 000 0 000 0 000 

NC 0 000 0 000 0 000 0 300 0 500 0 000 0 000 0 000 0 000 0 000 x, 25919 000 38 000 500 000 604 000 100 000 , 100 000 100 000 0 000 0 000 0 000 - X3 0 000 0 000 0 000 287 000 0 000 750 oq_o 0 000 0 000 0 000 0 000 
GR 610 700 0 000 610 400 87 000 610 100 187 000 610 000 287 000 610 700 387 000 
GR 610 400 ll04 000 609 200 487 000 604 900 500 000 607 800 500 000 605 500 500 000 
GR 604 600 507 000 593.300 527 000 590 700 535 000 590 BOO 537 400 607 900 537 400 
GR 607 900 538.800 607 900 540 200 590 400 540 200 589 500 545 000 589 BOO 550 000 
GR 589 900 555 000 590 000 560 000 590 200 563 800 607 900 563 800 607 900 565 200 
GR G07 900 566 600 590 100 566 600 590 300 570 000 591 200 575 000 605 100 604 000 
GR 607 800 604 000 604 000 60d 000 609 300 614 000 610 700 675 000 611 000 687 000 
GR 610 400 723 000 609 200 787 000 609 600 800 000 0 000 0 000 0 000 0 000 

SB 0 000 1 680 3 040 0 000 ,1'04 000 0 000 1220 000 0 000 589 500 589 500 x, 26025 000 0 000 0 000 0 000 106 000 106 000 106 000 0 000 0.000 0.000 
X2 0 000 0.000 1 000 607 900 610 000 0 000 0 000 0 000 0 000 0 000 

·-- X3 0 000 0 000 o obo 287 000 0 000 050 ooi.} 0 000 0 000 0 000 0 000 
BT 14 000 287 000 610 000 0 000 387 000 610 700 0 000 404 000 610 400 0 000 
BT 500 000 611 500 0 000 500 000 614 700 607 BOO 538 800 614 800 607 900 565 200 
BT 614 BOO 607 900 604 000 614 7:00 607 800 604 000 611 700 0 000 675 000 610 700 
BT 0 000 687 000 6\ f 000 0 000 723 000 610 400 0 000 750 000 610 300 0 000 
BT 800 000 610 300 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

X 1 26125 000 17 000 500 000 627 000 100 000 . 100 000 100 000 0 000 0 690 0 000 
X3 0 000 0 000 0 000 260 000 0 000 750 000 0 000 0 000 0 000 0 000 
GR 630 300 0 000 610 700 0 000 610 400 100 000 610 100 200 000 610 000 300 000 
GR 610 700 400 000 609 200 500 000 598 200 539 000 590 000 550 000 589 500 560 000 
GR 589 000 570 000 588 800 580 000 589 600 590 000 609 300 627 000 611 000 700 000 
GR 609 200 BOO 000 612 100 R50 ono n nnn n OQO 0 000 0 00'8 C- CC-0 V VVV 

NC 0 030 0 040 0 028 0 100 0 300 0.000 0 000 0 000 0 000 0 000 
ET 0 000 0.000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
X 1 26900 000 17 000 178 000 292 000 800 000 725 000 775 000 0 000 0 000 0 000 
GR 615 400 0 000 614 000 92 000 613 000 138 000 610 000 178 000 590 900 217 000 
GR 590 500 222 000 589 900 232 000 589 600 242.000 589 400 252 000 589.900 257 000 
GR 590 500 262 000 590 800 263 000 608. BOO 292 000 609 700 392 000 610 700 492 000 
GR 610 900 552 000 630 300 552 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 030 0 040 0 025 0 000 0 000 0 000 0 000 0 .ooo 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 x, 27150 000 22 000 f-19 000 243 000 200 000 300 000 250 000 0 000 0 000 0 000 
XJ 0 000 0 000 0 000 0 000 0 000 375 000 0 000 0 000 0 000 0 000 
GR 615 200 0 000 614 500 43 000 610 500 121 000 605 900 129 000 604 700 1/19 000 
GR 596 900 163 000 590 900 174 000 590 600 178 000 590 500 183 000 590 500 193 000 
GR 590 600 203.000 590 500 213 000 590 800 216 000 604 600 243 000 608 900 29'1 000 

"GR 610. 700 304 000 605 100 325,000 604 500 333 000 605,300 337 000 611,500 352 000 
GR 611. 200 410.000 630. 300 410.000 0 000 0 000 0,000 0 000 0 000 0 000 

, 



?????? ?????? PJ\GE 13 

NC . 0 030 0 040 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
X1 27900 000 17 000 181 000 300 000 800 000 700 000 750 000 0 000 0 000 0 000 
GR 612 300 0 000 611 600 100 000 612 000 112 000 605 900 157 000 605 700 181 000 
GR 597 600 203 000 594 300 204 000 590 700 212 000 589 900 220 000 590 300 230 000 
GR 590 500 2,10 000 591 000 250 000 591 200 255 000 595 800 262 000 609 800 300 000 
GR 614 700 400 000 615 500 464 000 0 000 0 000 0 000 , 0 000 0 000 0 000 

NC 0 000 0 000 0 000 0 300 0 500 0 000 0 000 0.000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
XI 28000 000 30 000 179 000 291 000 100 000 100 000 100 000 0 950 0 000 0 000 
GR, 612 300 0 000 611 800 79 000 611 900 100.000 612 000 112 000 605 000 157 000 
GR 605 600 179 .000 608 700 179 000 605 000 1J9 000 593 100 210 000 591 300 2 16 000 
GR 590 600 219 000 590 100 _224.000 590 200 -229 000 590 400 234 000 _?91 _ IQQ _24 1 _500 
GR 608 600 24 1 500· 608 600 243.ooo- '608",600' --244. 500 590 .. 160 244 Soo 590.400 249 000 

_GR 500.B00 254.000 5..9,1 _500 . H• 259 000 4 -605 300 · 282 -000- 605· 300 .. ·291 000 608" 600 -- ··2g-, HOOOH 
GR 606 500 29 f 000 609 800 300 000 613 400 373 000 614 700 400 000 615 500 46<1 000 

SB 0 000 1 540 3 040 0 000 116 000 0 000 1320 000 0 000 590 100 590 100 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 410 0 000 0 000 0 000 
XI 28031 000 30 000 179 000 291 000 31 000 31 000 31 000 0 950 0 000 0 000 
X2 0 000 0 000 1 000 608 700 613 200 0 000 0 000 0 000 0 950 0 000 
BT 10 000 0 000 614 000 0 000 79 000 613 600 0 000 179 000 613 200 0 000 
BT 179 000 614 100 608 700 243 000 614 100 608 600 291 000 614.000 608 GOO 291.000 
BT 613 200 0 000 373 000 613 400 0 000 400 000 614 700 0 000 464 000 615 500 
BT 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
GR 612 300 0 000 61 t 800 79 000 61 f .900 100 000 612 000 112 000 605 000 157 000 
GR 605 600 179 000 608 700 179 000 605 000 179 000 593 100 210 000 59 1 300 216 000 
GR 590 600 219 000 590 100 224 000 590 200 229 000 590 400 234 000 590 100 24 I 500 
GR 608 600 241 500 608 600 243 000 608 600 244 500 590 100 244 500 590 400 249 000 
GR 590 800 254 000 591 500 259 000 605 300 282 000 605 300 291 000 608 600 29 f 000 
GR 606 500 291 000 609 800 300 000 6 f 3 400 373 000 614 700 400 000 615 500 464 000 

NC 0 028 0 040 0 025 0 000 0 000 0 000 6 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
X • 28331 000 19 000 266 000 400 000 300 000 300 000 300 000 0 000 0 000 0 000 
GR 614 100 0 000 612 800 100 000 611 900 200 000 610 100 266 000 596 800 298 000 
GR 592 900 305 000 590 700 308 000 590 700 310 000 590 900 320 000 591 000 330 000 
GR 591 000 340 000 591 000 350 000 591 100 354 000 593 000 359 000 597 300 365 000 
GP 611 100 7'100 000 611 600 449 000 610 700 500 000 607 600 600 000 0 000 0 000 

ET 0 000 0 000 0 000 0 000 o ·ooo 0 000 1 400 0 000 0 000 0 000 
X 1 28431 000 57 000 300 000 4 17 000 100 000 100 000 100 000 0 000 0.000 0 000 
GR 614 500 0 000 614 100 28,000 613.200 100.000 612.800 128 000 612. 200 200 000 
GR 611 900 228 000 610. 100 294 000 607 600 , 300,000 610. 800 300 000 609,200 300 000 
GR 602 200 314 000 610 800 314 000 610 800 '315.000 601 '700 315.000 594. 700 329 000 
Gil 610 700 -329 -000 -61-0 100 330- 000 -s9a -900 330:-000 593· roo '33'1 000 593 100 337 000 
GR 593 000 340 000 ~9? 45)0 --·· 343.00Q_ 6.10,700 .343.000 610.700 .J4 4 , 000- 592-500 344 000 
GR- - wi.-a·o0 -35(} 000 59'.,.-600 ·358 000 610- 700 H358 --000• -6t0 700 '359 000 -- 5'92. 500 ·35§ 066 
GR 592 500 360 000 592 100 370 000 592 200 373.000 610 700 373 000 610. 700 374 000 
GR 592.300 374 000 592.600 380 000 592 300 385 000 593 800 387 000 610 600 387 000 
GR 610.600 388 000 594 600 388 000 597.600 392.000 602 BOO 402 000 G 10. 600 402.000 
GR {; ,o 600 il03 000 G03 300 1103 000 607 500 411 000 608 900 417 000 610 600 4 17 000 

-,-.' 
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GR 606 BOO 417 000 611 100 428 000 G 11 600 477 000 6 11 200 500 000 6 lO 700 528 000 
GR ~610 700 528 000 608 500 600 000 0 000 0 000 0 000 o ·ooo 0 000 0 000 

SB 0 000 1 540 3 0110 0 000 117 000 0 000 1440 000 0 000 592 100 592 100 
ET 0 000 0 000 0 000 0 000 0 000 0 000 I J 10 0 000 0 000 0 000 
X 1 ?8dd9 000 0 000 0 000 0 000 18 000 18 000 18 000 0 000 0 000 0 000 
X2 0 000 0 000 1 000 610 800 613 100 0 000 0 000 0 000 0 000 0 000 
BT 8 000 0 000 615 000 0 000 100 000 6 14 400 0 000 200 000 613 900 0 000 
BT 300 000 613 400 610 BOO 343 000 613 400 610 700 417 000 613 200 610 600 500 000 
BT 613 100 0 000 600 000 613 400 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 028 0 040 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 .410 0 000 0 000 0 000 
X 1 28549 000 19 000 266 000 4QQ 000 100 000 100 000 100 000 0 000 I 340 0 000 
GR 614 100 0 000 612 BOO 100 000 611 900 200 000 610 100 266 000 596 BOO 298 000 
GR 592 900 305 000 590 700 308 000 590 7QQ 310 000 590.900 320.000 591 000 330 000 
GR 591 000 340 000 591 000 350 000 591 100 354 000 593 000 359 000 597 300 3G5 000 
GR 611 100 400 000 611 600 449 000 610 700 500 000 607 600 600 000 0 000 0 000 

NC 0 000 0 000 0 000 0 100 0 300 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
X1 29749 000 20 000 4911 000 700 000 1100 000 1150 000 1200 000 0 000 0 000 0 000 
X3 0 000 0 000 0 000 0 000 0 000 750 000 0 000 0 000 0 000 0 000 
GR 619 000 0 000 618 400 100 000 618 100 200 000 616 500 300 000 614 600 400 000 
GR 6 12 400 494 000 599 200 580 000 593 400 588 000 592 BOO 590 000 592 400 GOO 000 
GR 591 400 610 000 591 600 620 000 591 300 630 000 592 100 640 000 592 BOO fi45 000 
GR 596 300 650 000 600 200 663 000 609 700 700 000 612 400 BOO 000 612 700 900 000 

ET 0 000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
X 1 30474 000 90 000 397 000 567 500 700 000 700 000 725 000 0 000 -0 150 0 000 
GR 617 900 0 000 617 BOO 13 600 617 800 27 300 617 700 41 000 617 600 54 700 
GR 617 600 68 400 617 500 82 100 617 500 95 BOO 617 400 109 500 617 400 123 200 
GR 617 300 136 800 617 300 150 500 617 300 164 200 617 100 177 900 617 000 191 600 
GR 616 BOO 205 300 616 700 219 000 616 500 232 700 616 400 246 000 616 200 260 100 
GR 616 000 273 700 615 800 287 400 615 500' 301 100 615 300 314,800 615 000 328 500 
<':iR 614 BOO 34 2 200 614 500 355 900 61' 200 369 600 613 900 383 300 613 700 397 000 
GR 612 100 402 600 610 600 400 300 609 100 414 000 607 600 419 700 606 100 425 400 
GR 604 600 431 000 603 100 436 700 601 600 --142 400 600 100 448 100 598 600 -153 000 
GR 597 100 459 500 596 200 465 100 594 600 470 BOO 592 600 476 500 592 300 482 200 
GR 592 100 487 900 591 900 493 600 592 000 499 200 592 100 504 900 592 300 510 600 
GR 593 000 516 300 59,1 500 522 000 597 600 527 700 599 700 533 300 601 700 519 000 
GR 603 700 544 700 605 600 550 400 607 600 556 100 609 500 561 BOO 611 500 567 500 
GR 611 600 573 500 611 700 579 600 611 800 585 700 611 900 591 BOO 612 100 597 900 
GR 612 200 60'1 000 612 300 6 10 000 612 400 616 100 612 600 622 200 612 700 628 300 
GR 612 BOO 634 400 612 900 640 400 613 000 646 500 613 100 652 600 611 200 658 700 
GR 613 200 664 BOO 613 200 670 900 613 200 676 900 613 300 683 000 613 300 689 100 
GR 613 300 695 200 613 300 701 300 613 300 707 400 613 300 713 ,100 613 300 719,500 
r.R 613 300 175 600 61-3 400 731 700 fi I 3 4-00 737 800 613 400 743 900 613 dOO 750 000 
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ET O 000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
X 1 J 1 199 000 14 000 100 000 ,135 000 700 000 700 000 725 000 0 000 0 000 0 000 
XJ O 000 0 000 0 000 0 000 0 000 '180 000 0 000 0 000 0 000 0 000 
GR 616 800 0 000 616 600 100 000 616 500 200 000 615 000 300 000 593 300 350 000 
GR 59:;, 500 355 000 592 500 360 000 592 200 370 000 592 500 380 000 593 200 390 000 
GR 593 500 393 000 613 300 435 000 614 100 500 000 614 200 600 000 0 000 0 000 

NC O 000 0 000 0 000 0 300 0 SOO O 000 0 000 0 000 0 000 0 000 
X1 31299 000 11 000 300 000 361 000 100 000 100 000 100 000 O 000 O 000 0,000 
X3 0 000 0 000 0 000 50 000 0 000 500 000 0 000 0 000 0 000 0 000 
GR 616 BOO O 000 b1b 600 50 000 616 600 63 000 616.500 163 000 615 000 263 000 
GR 613 700 266 000 598.900 300 000 609 600 300 000 597 500 300 000 594 000 310 000 
GR 592 600 3 13 000 592 _ bOO 315,000 592 600 320 000 592 400 325 000 592 400 330 000 · 

.G'! 592.400 ... 335000----592-600-- --340-ooo-- --sg.2--900 :Nsooo ·s-g3900·-- 347.ooo-··· 595,100 ···3so·ooo·· 
GR 5f'IB 300 351 000 b09. 700 361 000 5-95 900 3-61 000- 61-3 300 398 000 61'J 300 400 000 

-·------.eR·- ----u+1---eee--·----t-40---ooo------"h-1>1--1-oo------- ztn::t·ooo ---012'""'-?0rr---- soo·ooo ·----GT<l--200--·--523·000·---- 61'1 200 5°Jj ooo 
GR 6 1 ,1 200 600 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

SB O 000 1 550 3 040 0 000 61 000 O 000 954 000 0 000 592 400 592 ~00 
X1 31350 000 0 000 0 000 0 000 51 000 51 000 51 000 0 000 0 000 0 000 
X2 0 000 0 000 1 000 609 600 613 700 0 000 0 000 0 000 0 000 0 000 
X 3 0 000 0 000 0 000 50 000 0 000 500 000 0 000 0 000 0 000 0 000 
BT 13 000 50 000 GIG 600 0 000 GJ 000 616 600 0 000 163 000 616 500 0 000 
BT 2GJ ooo 515 ooo o ooo 266 oop 613 100 o ooo ::ioo ooo 613 Goo o ooo ::ioo ooo 
BT 61<1 100 609 600 361 000 614 100 609 700 361 000 613.700 0 000 400 000 613 700 
BT O 000 440 000 613 BOO O 000 463 000 614 100 0 000 500 000 614 200 0 000 

X1 31430 000 32 000 300 000 360 500 80 000 BO 000 BO 000 0 000 0 000 0 000 
'< 3 0 000 0 000 0 000 50 000 0 000 500 000 0 000 0 000 0 000 0 000 
GR 616 BOO 0 000 616 600 50 000 616 600 63 000 616 500 163 000 615 000 263 000 
GP 598 900 300 000 610 900 300 000 599 400 300 000 599 300 305 000 596 900 308 800 
GR 594 300 308 800 593 000 111 000 592 600 315 000 592 600 320 000 592 SQQ 3).5 000 
GR 592 BOO 330 000 592 BOO 335 000 593 000 140 000 593 ?.00 3,15 000 593 300 :1,1q 000 
GP 594 200 35 1 600 59h '300 35 1 600 599 200 355 400 599 200 360 500 610 700 160 500 
GR 595 600 360 500 613 300 398 000 613 300 400 000 614 100 463 000 6'14 100 500 000 
GR 614 200 563 000 614 200 600 000 0 000 0 000 0 000 0 000 0 000 0 000 

c;9 o ooo 1 550 3 040 o ooo 61 ooo o ooo 977 ooo o ooo 592 500 592 soo 
x~ 31,193 ooo o ooo o ooo o ooo 53 ooo 53 ooo 53 ooo o ooo o ooo o ooo 
x:;:, o ooo o ooo 1 ooo 610 900 614 900 o ooo o ooo o ooo o ooo o ooo 
X3 0 000 0 000 0 000 50 000 0 000 500 000 0 000 0 000 0 000 0 000 
BT 11 000 50 000 616 600 0 000 63 000 616 600 0 000 163 000 616 500 O 000 
RT 263 000 615 000 0 000 300 000 615 000 0 000 300 000 615 JOO 610 900 3GO 500 
Bl 615.300 610 700 360,500 6f5 000 0 000 400 000 61i:1 900 0 000 500,000 61,1 900 
BT O 000 700 000 GIS.000 0.000 0 000 0.000 0 000 0 000 0 000 0 000 

NC O 025 O 035 0 02~ 0 000 0 000" 0 000 6 000 0 000 0 000 0 000 
___ x1 "315B.:J-ooo 14-.ooo 300-o.oo -A.35.ooo .ioo-oe0 1-00--000- 1-00 ooe-- o ooo o Jso o .ooo·.: 

X3 0 000 --0 000 0 000 50 000 0 000 500 000 0.000 0 000 0 000 0 000 
~R 616 900 0 000 616 600 100 000 616 500 200 000 615 000 300 000 593 300 350 000 
(iR 592 500 355 000 592 500 360 000 592 200 370 000 592 500 380 "'°0 593 200 )90 000 
GP 593 500 393 000 613 100 435 000 61d 100 500 000 614 200 6QQ,QOO O 000 0 000 
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NC 0 000 0 000 0 000 0 100 0 300 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
X1 33333 000 15 000 355 000 491 000 1700 000 1800 000 1750 000 0 000 0 000 0 000 
GR 618 900 0 000 618 600 55 000 617 200 155 000 616 000 255 000 613 500 355 000 
GR 594 300 403 000 593 600 405 000 593 400 415 000 593 600 .:125 000 59') 500 435 000 
GR 593 500 4d5 000 594 000 d47 000 610 800 491 000 612 800 555 000 616 800 h55 000 

NC 0 000 0 000 0.000 0 300 0 500 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 

" 33,133 000 31 000 372 000 474 700 100 000 100 000 100 000 0 000 0 000 0 000 
GR 618 900 0 000 6 18 600 55 000 617 200 155 000 616 400 220 000 616 000 255 000 
GR 615 900 273 000 614 700 308 000 613 500 355 000 613 000 356 000 606 700 372 000 
GR 612 500 372 000 610 300 372 000 607 600 378 000 600 000 378 500 593 900 1102 000 
GR 593 600 412 000 593 700 422 000 593 700 424 000 593 900 432 000 593 900 <142 000 
GR 59,1 000 443 000 595.300 445.000 596 800 449 000 598. 700 450 000 608 100 <17<1.400 
GR 612 400 4 7 4 700 604 600 474 700 610 800 491 000 612 800 572 000 613 900 583 000 
GR 616 800 655 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 () 000 

SB 0 000 1 500 3 090 0 000 103 000 0 000 1520 000 0 000 593 600 593 hOO 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 410 0 000 0 000 0 000 
X 1 33'138 000 0 000 0 000 0 000 5 000 5 000 5 000 0 000 0 000 0 000 
X2 0 000 0 000 1 000 612 900 G13 000 0 000 0 000 0 000 0 000 0 000 
BT 11 000 0 000 618 900 0 000 55 000 618 600 0 000 155 000 617 200 0 000 
BT 220 000 616 400 0 000 273 000 615 900 0 000 372 000 613 100 612 500 424 000 
BT 613 500 612 900 •1• 700 613 000 612 400 572 000 613 BOO 0 000 583 000 613 900 
BT 0 000 655 000 ~16 800 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 025 0 035 0 0?5 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 400 0 000 0 000 0 000 
X 1 33538 000 15 000 355 000 491 000 100 000 100 000 100 000 0 000 0 190 0 000 
GR 618 900 0 000 618 600 55 000 617 200 155 000 616 000 255 000 613 500 355 000 
GR 59..l 300 403 000 593 600 40'5 000 593 400 415 000 593 600 425 000 593 500 435 000 
GR 593 500 4115 000 59<1 000 <1'17 000 610 800 491 000 612 800 555 000 616 800 655 000 

NC 0 000 0 000 0 000 0 100 0 300 0.000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 1 aoo • 0 000 0 000 0 000 
X1 311888 000 15 000 114 000 265 000 1400 000 1300 000 1350 000 0 000 0 000 0 000 
GR 614 700 0 000 614 BOO 67 000 61<1 000 11.:1 000 59') 800 153 000 593 500 1"i5 000 
GR 593 800 165 000 594 000 175 000 59,1 300 185 000 59<1 500 195 000 501 '100 200 000 
GR 616 000 265 000 617 300 ]65 000 621 300 465 000 620 600 490 000 621 200 515 000 

NC 0 025 0 035 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
X 1 37038 000 16 000 135 000 285 000 2100 000 2200 000 2150 000 0 000 0 000 0 000 
X3 0.000 0.000 0 000 135 000 0 000 285 000 o opo 0 000 0 000 0 000 
GR 616 900 0 000 616 <100 35 000 617 500 135 000 594 700 190 000 594 400 195 000 
GR 594 300 205 000 594 200 215 000 594.600 225 000 594 900 228 000 597 100 235 000 
GR 6t7 BOO 285 000 -618 400 335 000 6 is_ 100 435 000 GfS 800 53-5 000 621 000 635 000 
GR 621. 500 735.000 0 000 0 000 0.000 0.000 0.000 Q.000 0.000 0 000 



'J"'J??? ?????? rAGE 17 

NC 0 ooo 0 000 0 000 0 300 0 500 0 000 0 000 0 000 0 000 0 000 
XI 37088 000 36 000 200 000 307 100 50 000 50 000 ,, 50 000 0 000 0 000 0 000 

__..- X3 0 000 0 000 0 000 50 000 0 000 450 000 0 000 0 000 0 000 0 000 
GR 617 500 0 000 616 900 4,, 000 616 800 50 000 616 '100 79 000 616 600 100 000 
GR 617 500 179 000 608 BOO 200 000 615 300 200 000 611 500 200 000 6 11 300 20---l 000 
GR 599 000 230 000 615 300 230 000 615 300 233 000 597 500 233 000 595 500 240 000 
CR 595 500 245 000 595 400 250 000 595 100 255 000 595 400 260 000 595 100 265 000 
GR 595 600 270 000 596 200 274 100 615 300 274 100 615 300 277 100 595 800 277 100 
GR 610 700 302 000 61 I 200 307 100 615 300 307 100 608 700 307 100 617 800 329 000 
GR 6 18 400 379 000 618 600 450 000 618 700 479 000 619 300 532 000 619 800 579 000 
GP 620 000 600 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

SB 0.000 f 660 2 800 0 000 107 000 0 000 141() 000 0 000 595 100 595 100 
XI 37 12 I 000. _Q 000 ·-•-·- 0.000 .... __ .0.000. _33 .ooo. . _3,3 000 - -· - ~- 33 000 - 0-000 · - -0-000- - o- 000 
X2 0 000 () 000 1 000 615.300 6 17 900 0 000 0.000 0 000 0 000 0 000 

---:--_ x.a -· ____ o_ooo.. ______ . 0-.000..----· -----G ..000------ -110 -000----- ----e- -ooe- -------c1-so---ooo-------o··ooo·- ----- ·:·o:--oo~- --- ---0--000--------u-ooo--- ----- · · ------ · 
X5 7 000 0 000 0 000 0 000 0 000 0 000 6 17 110 0 000 0 000 0 000 
BT 10 000 50.000 618 300 0 000 100 000 617 900 0 000 200 000 618 000 0 000 
BT 200 000 618 700 615 300 233 000 G18 700 615 JOO 277 100 618 700 615 300 307 100 
BT 618 700 615 300 307 100 618 000 0 000 379 000 618 400 0 000 450 000 618 600 
BT 0 000 0 000 0 000 0 00() 0 000 0 000 0 000 0 000 0 000 0 000 

y' 37221 000 16 000 135 000 285 000 100 000 180 000 100 000 0 000 0 000 0 000 
>3 10 000 595 100 0 000 50 000 0 000 450 000 0 000 0 000 0 000 0 000 
GR 616 900 0 000 616 400 35 000 617 500 135 000 59.:1 700 190 000 59,1 '100 195 000 
GR 594 300 205 000 594 200 215 000 594 600 225 000 594 900 228 000 597 100 235 000 
GR 617 800 285 000 618 400 335 000 G18 700 ,135 000 619 800 535 000 621 000 635 000 
(;R 6?1 500 735 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 025 0 035 0 025 0 100 8 300 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0.000 1 400 0 000 0 000 0 000 
XI 39121 000 14 000 150 000 300 000 1900 000 1900 000 1900 000 0 000 0 000 0 000 
C,R 6?5 500 0 000 623 600 100 000 6?0 400 150 000 595 700 216 000 595 200 230 000 
GR 595 500 2,10 000 596 000 250 000 599 000 253 000 616 100 300 000 617 400 325 000 
GR 623 700 340 000 625 000 1100 000 625 200 500 000 626 400 600 000 0 000 0 000 

NC 0 025 0 025 0 025 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 I .JOO 0 000 0 000 0 000 
X 1 41121000 17 000 245 000 475 000 2000 000 2000 000 2000 000 0 850 0 000 0 000 
(,R 6 110 300 0 000 6.38 600 75 000 638 200 f 75 000 6'38 000 245 000 599 300 323 000 
GR 596 000 339 000 595 600 3,19 000 595 800 359 000 595 900 369 000 632 300 437 000 
GR 636 200 ,n5 ooo 630 100 515 000 630 100 575 000 629 ?..00 675 000 628 500 775 000 
GR 626 600 875 000 626 900 910 000 0 000 0 000 0 000 0 000 0 000 0 000 

NC 0 025 0 025 0 0::>'3 0 000 0 000 0 000 0 000 0 000 0 000 0 000 
ET 0 000 0 000 0 000 0 000 0 000 0 000 I 400 0 000 0 000 0 000 
XI 4215? i 000 ';!G- 000- 36-0 000 600 000 1 'JOO .-000 t550 000 1400 000 ·o.;aoo · 0 000 0 000 
GR 630 800 __ Q QQ9 -~~1 .§Q0 _ too __ Qop _ _633_, 700. 200.DOO Ei28- 000 . 300,000- 625-, -900-- '360 000 

---- : (;j:? •• : --6--13 .--100 400.000. -59--7 _ .:_/_ 00- - .. ·d 3.6-T---000· - - 5tn· :t100:--- -447-000-:---- -S95 --.:ioo--·,150·000 ---~595-1-0•-----~4"55 :.ooo -----

<:R 595 500 460 000 595 700 465 000 596 100 1'170 000 596 300 ---175 000 596.300 480 000 
GQ 596 300 485 000 596 800 '192 000 622 300 600 000 623 BOO 653.000 h35 900 700 000 
GR 64 I 000 750 000 6'10 1DO 781 000 628 700 8f9 000 628 :300 900 000 628 600 1000 000 
GR 629 800 1058 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 



?????? ?????? PAGE "' r 

EJ 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 

" 



,, 
?????? ?????? . 

SE.CNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
Q OLOB OCH QROB I\LOB SCH A'HOB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL X,NCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR llRlt.L JDC ICONT CORAR TOPWID ENDST 

•SECNO 42521 000 
2800 NAT Qt~ 7263 1,1 WSEL= 618 d7 ENC 01= 7333.60 WSEL= 618 57 RATIO= -0 0097 

618 57 NAT 01= 7334 RATIOS LOB.CH.ROB= 0 0000 1 0000 0 0000 WSEL= 

3470 ENCROACHMENT STATIONS= 
425?1 00 23 13 618.53 

8680 0 8680 
2 68 0 00 3.92 

0 000141 f300 1400 

2A8 0 480 0 TYPE= • T/\RGET"' 0 000 
0 00 618 ,17 618 77 0 2• 0 28 0 03 625 90 

0 0 2714 0 J022 291. 622 30 
0 00 0 000 0 025 0 000 0 000 595 ,10 306 42 

1550 2 0 0 0 00 160 81 467 23 

PAGE 65 
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··················••++t+•t+•t++++++++++++++t+++•++ 

HEC2 RELEASE DATED NOV 76 UPDATED MhY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52.53,54,55,56 

+ + ........... + ............ • +++++++++++• • •+ + + • + •• • +•+ • +++•t+• t. 

NOTE- ASTERISK (.) hT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LI ST 

RED RUN DRAIN 100 

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC E LMIN Q CWSEL CRIWS EG 10K 1 S VCH AREA 01K 

165 000 0 00 0 00 0 00 576 90 17390 00 599 70 0 00 GOO 19 5 GO G 05 3706 39 7351 12 
165 000 0 00 0 00 0 00 576 90 17390 00 599 70 0 00 600 19 5 60 6 05 3706 39 7351 12 

194 000 29 00 599 60 596 30 576 90 17390 00 601 98 0 00 602 25 2 70 4 G2 5 ,,14 80 1057<1 75 
194 000 29 00 599 60 596 30 576.90 17390 00 601 98 0 00 602 25 2 70 4 G2 51<14 80 1057.J 75 

594 000 400 00 0 00 0 00 580 17 17390 00 602 04 0 00 602 39 2 26 5 30 772d 97 11557 51 
594 000 400 00 0 00 0 00 580 17' 17390 00 602 04 0 00 602 39 2 26 5 30 7724 97 11557 51 

1039 000 445 00 0 00 0 OD 583 10 16040 00 601 94 0 00 602 74 3 67 7 23 2930 77 8372 00 
1039 000 4<15 00 0 00 0 00 583 10 16040 00 601 94 0 00 602 74 3 67 7 23 2930 77 8372 00 

1100 000 61 00 0 00 0 00 58 1 70 160<'10 00 602 15 0 00 602 81 6 78 6 53 2,,55 11 6159 20 
1100 000 61 00 0 00 0 00 581 70 16040 00 602 15 0 00 602 81 G 78 6 53 2455 77 6159 20 

1143 000 <13 00 603 10 601 70 581 70 16040 00 602 7 1 0 00 603 32 5 96 6 28 2558 09 6570 74 
1143 000 43 00 603 10 601 70 581 70 16040 00 602 7 1 0 00 603 32 5 96 6 28 2558 09 6570 74 

1150 000 7 00 0 00 0 00 58 1 78 16040 00 602 70 0 00 603 34 :, 48 6 ,1,J 3033 16 10182 45 
1150 000 7 00 0 00 0 00 581 78 16040 00 602 70 0 00 603 34 ? 48 6 4,1 3033 16 10182 45 

1180 000 30 00 0 00 0 00 582 10 16040 00 602 73 0 00 603 35 G 30 6 41 2937 65 6389 59 
1180 000 30 00 0 00 0 00 582 10 16040 00 602 73 0 00 603 35 6 30 6 4 1 2937 65 6389 59 

1223 000 43 00 603 40 601 00 582 ·10 160<!0 00 603 46 0 00 603 95 • 80 5 79 3955 37 7J19 07 
1223 000 43 00 603 40 601 00 582 10 160'10 00 603 46 0 00 603 95 4 80 5 79 19!35 37 7319 07 

1323 000 100 00 0 00 0 00 582 15 16040 00 603 84 0 00 604 05 1 03 4 27 5BOJ 87 15792 25 
1323 000 too oo 0 00 0 00 582 15 16040 00 603 84 0 00 604 05 1 03 4 ?7 580<1 87 15792 25 

2223 000 900 00 0 00 0 00 582 5-6 160.dO 00 603 76 0 00 604 27 2 10 5 80 3202 93 1 10B 1 28 
2223 000 900 00" 0 -00 -0 00 582 56 16040 00 603 76- -0 00 -60'1 27- 2, 10 5 80 3202 93 t WB 1. 28 

" 
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SECN0 

1180 000 
]180 000 

57?.0 000 
5720 000 

7470 000 
7,110 000 

8270 000 
8270 000 

8340.000 
8340 000 
H--•••-•••• 

8394 000 
F!'V34 000 

849d 000 
8494 000 

9S94 000 
9594 000 

9653 000 
9653 000 

9654 000 
9654 000 

9676 000 
9676.000 

9677 000 
9677 000 

9777 000 
9777 000 

11596 000 
11596 000 

13196 000 
13196 000 

1'1796 000 
14796 .000 

16096 000 
16096 000 

?????? 

XLCH 

957 00 
957 00 

2SJO 00 
2540 00 

17 10 00 
1710 00 

760 00 
760 00 

70 00 
70 00 

54 00 
54 00 

100 00 
100 00 

1100.00 
1100 00 

59 00 
59 00 

00 
00 

22 00 
22 00 

00 
00 

100 00 
100 00 

1819 00 
1819 00 

1600.00 
1600 00 

1600 00 
1600 00 

1300 00 
1300 00 

ELTR0 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

ELLC 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

ELMIN Q 

583 00 16040 00 
583 60 16040 00 

58,i 20 j.:18?0 00 
584 JO 148~0 00 

584 10 14820 00 
5B4 10 148?0 00 

584 40 14820 00 
584 40 14820 00 

584 40 14820 00 
584.40 14820 00 

--------~ ~- --···-···•-tt•• ····~~-----·-··--·---- -- . 
600 90 
600 90 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

601 40 
601 .10 

601 40 
601 40 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

o.oo 
0 00 

0 00 
0 00 

600 40 
600 40 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

603 40 
603 40 

603 40 
603 40 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

584 40 14820 00 
584 40 14820 00 

584 50 16560 00 
584 50 16S60 00 

585 70 1G560 00 
585 70 16560 00 

585 40 16560 00 
585 40 16560 00 

585 40 16560 00 
585 40 16560 00 

585 40 16560 00 
585 40 16560 00 

585 40 16560 00 
585 40 16560 00 

585 45 16560 00 
585 d5 16560 00 

586 40 16560 00 
586 40 16560 00 

585 50 16560 00 
585 50 16560 00 

587 30 16560 00 
5B7 30 16560 00 

586 80 14260 00 
586 80 14260 00 

CWSEL 

603 98 
603 97 

GO<i 57 
604 57 

605 09 
605 11 

605 13 
605 15 

CRIWS 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

605 19 0 00 
605 21 0 00 

··-· ·- ----- ··--·----
605 56 
605 58 

605 54 
605 56 

605 69 
605 71 

605 71 
605 74 

605 61 
605 65 

605 69 
605 74 

605 89 
605 91 

605 90 
605 92 

605 98 
606 00 

606 44 
606 48 

606 79 
£06 8<'1 

607 46 
_607.49 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 QC, 

0 00 
0 (JO 

EG 

604 47 
604 47 

GOd 99 
605 01 

605 22 
605 25 

605 30 
605 34 

I0K'"S 

2 09 
2 14 

i 9G 
2 06 

0 76 
0 79 

07 
1 11 

VCH 

5 75 
5 81 

5 3d 
5 39 

3 43 
3 46 

a 01 
4 03 

Pi\GE "l 

I\REfl 01~ 

3148 21 11105 92 
3018 51 10966 BB 

3282 B~ i0577 qo 
3047 09 10329 02 

6340 19 16978 38 
6067 60 1667~_22 

5636 55 14309 60 
5270 ,13 IJ047 10 

605 32 I 82 3 46 5519 73 10977 89 
605 36 _______ !_,_'?~ ·- _ ~-;:J~-2Q ___ ~UC ll.~_.1.QBJ J..,_.1.4_ - -

GOS 70 
605 72 

GOS 74 
605 77 

605 86 
605 89 

605 87 
605 90 

605 97 
606 00 

606 00 
606 03 

606 05 
606 07 

606 06 
606 08 

606 42 
606 <16 

606 86 
606 91 

607 45 
_6_07 lf9. 

607 86 
.607 .91 

88 
86 

22 
27 

I a 
19 

05 
04 

5 01 
5 30 

5 37 
6.09 

0 98 
0 98 

0 99 
03 

2 62 
2 68 

2.82 
2 87 

3 GG 
3 GJ 

2 45 
2. 49. 

3 51 
3 50 

,I 32 
,1 15 

3 99 
4 02 

3 88 
3 86 

5 43 
5 32 

5 02 
4 76 

3 78 
3 77 

3 78 
3 8 1 

5 59 
5 SG 

5 38 
5 43 

6 50 
a_,a 

5 16 
5~ 2--1-

5455 97 10821 20 
5471 44 10859 05 

589S 49 15003 77 
55GI 99 14698 32 

G<l54 01 15S16 28 
6160 24 15210 18 

65<15 33 16158 06 
6577 3<1 16257 11 

3785 79 7401 83 
380672 7186 17 

4006 36 7146 30 
4045 08 6711 07 

61'79 79 16701 11 
6798 64 16761 55 

6879 BQ 16683 55 
6557 40 163~2 97 

3913 69 10230 08 
3699 83 10119 21 

3604 83 9854 50 
J874.5•1 9773.60 

25,17 95 8655 82 
2..5.$.6._,I 1 BG% -64 

3112 90 9119 68 
~829 ~6 9044 og 



?????? 

SECNO 

16396 000 
16396 000 

16418 000 
164 18 000 

16768 000 
16768 000 

17168 000 
17168 000 

17268 000 
17268 000 

17368 000 
17368 000 

18244 000 
18244 000 

19119 000 
19119000 

20219 000 
20219 000 

21119 000 
21119 000 

22069 000 
22069 000 

2?4 19 000 
22,119 000 

23319 000 
23319 000 

23569 000 
23569 000 

24369 000 
24369 000 

25819.000 
25819 000 

~~919 000 
25919 000 

?????? 

XLCH 

300 00 
300 00 

ELTRD 

0 00 
0 00 

22 00 606 10 
22 00 9g9999 00 

350 00 
350 00 

aoo oo 
400 00 

100 00 
100 00 

100 00 
100 00 

876 00 
876 00 

875 00 
875 00 

1100 00 
1100 00 

900 00 
900 00 

950 00 
950 00 

350 00 
350 00 

900 00 
900 00 

250 00 
250 00 

800 00 
800 00 

fd50 00 
1450 00 

100 00 
100 ·oo 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

607 10 
607 10 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0.00 

0 00 
0 00 

ELLC 

0 00 
0 00 

605 30 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

607 00 
607 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

p.oo 
0 00 

ELM IN Q 

587 50 14260 00 
587 50 14260 00 

587 50 14260 00 
587 50 14260 00 

588 00 14260 00 
588 00 14260 00 

588 00 14260 00 
588 00 14260 00 

586 50 14260 00 
586 50 14260.00 

586 50 14260 00 
586 50 14260 00 

587 30 14260 00 
587 30 14260 00 

588 10 14260 00 
588 10 14260 00 

587 70 14260 00 
587 70 14260 00 

588 70 14260 00 
588 70 14260 00 

588 20 i4260 00 
588 20 14260 00 

588 20 13000 00 
588 20 13000 00 

588 50 13000 00 
588 50 1 3000 00 

588 40 8680 00 
588 40 8680 00 

588 90 8680 00 
588 90 8680 00 

588. 80 8680 00 
588 80 8680 00 

589 50 8680 00 
589 50 8680 00 

CWSEL 

607 49 
607 52 

607 78 
607 81 

608 20 
608 25 

608 36 
608 41 

608 32 
608 36 

608 47 
608 56 

608 61 
608 70 

608 65 
608 73 

609 01 
609 10 

609 06 
609 15 

609 i3 
609 22 

609 61 
609 70 

609 51 
609 60 

609 78 
609 88 

609 81 
609 90 

610 01 
610 11 

610 00 
610 10 

CRIWS 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0.00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

o.oo 
'0 00 

EG 

608 01 
608 06 

608 27 
608 32 

608 42 
608 d7 

608 48 
608 53 

608 55 
608 60 

608 70 
608 79 

608 83 
608 92 

609 00 
609 10 

609 18 
609 28 

609 34 
609 ,14 

G09 63 
609 72 

609 72 
609 81 

609 90 
610 00 

609 96 
610 06 

610 10 
610 19 

610 44 
610 53 

610 53 
610 62 

I0K~ S 

3 67 
3 74 

3 40 
3 •0 

05 
06 

0 74 
0 75 

2 18 
2 20 

2 10 
2 11 

19 
19 

96 
96 

17 
1 17 

1 79 
1 79 

3 32 
3 30 

0.69 
0 69 

2 1• 
2 15 

1 06 
1 06 

57 
1 58 

2 86 
2 79 

6 69 
6 50 

VCH 

5 89 
5 94 

5 74 
5 79 

4 2,1 
4 2B 

3 3B 
3 41 

3 92 
3 95 

3 87 
3 89 

4 28 
4 30 

4 96 
4 98 

3 0G 
3 4B 

·1 63 
4 65 

5 69 
5 GB 

3 19 
3 20 

5 32 
5 35 

3 45 
3 06 

4 36 
4 38 

5 28 
5 04 

5,88 
5 82 

PAGE GB 

Al-?EA 0 1K 

2725 44 7446 44 
2511 21 ?3G9 46 

2861 33 7733 28 
2662 34 7644 07 

-1G26 27 13943 85 
4439 12 13842 72 

5~87 04 16554 "16 
5341 GB _16424 24 

3912 38 9668 47 
3741 87 9615 12 

3996 96 9847 53 
3811 62 9814 59 

4566 16 13074 68 
4389 07 13045 0,1 

3523 BO 10192 48 
3339 87 10177 51 

5012 20 13195 40 
472 I 50 13184 71 

3770 58 10671 65 
3603 17 10658 12 

2574 60 782i 31 
2512 70 7850 65 

5539 40 15700 09 
5471 09 15690 89 

3113 42 8890 23 
2964 05 8871 36 

2917 36 8435 74 
~781 62 8430 48 

2148 20 6926 24 
2042 43 6905 75 

1675 64 5132.04 
1702 58 5200 73 

1544_98 3355 93 
15G8. 64 J,103 66 



.• 
11 ?????? 

SECNO 

26025 000 
26025 000 

•:?6125 000 
26125 000 

:?6900 000 
26900 000 

27150 000 
27150 000 

27900 000 
27900 ()Q() 

- ~ -··-···· 
28000 000 
28000 000 

28031 000 
28031 000 

28331 000 
, 2833 l 000 

28431 000 
28431 000 

28il49 000 
28,1<19 000 

28549 000 
28549 000 

29749 000 
29749 000 

'30"174 000 
30474 000 

31199000 
31199000 

31299.000 
312qg 000 

3-1350 000 
31:150,000 

31430 000 
31430 000 

.,.,.,.,.,., 

XLCH 

106 00 
106 00 

100 00 
100 00 

775 00 
775 00 

250 00 
250 00 

750 00 
750 00 

100 00 
100 00 

31 00 
31 00 

3bo oo 
300 00 

100 00 
100 00 

18 00 
18 00 

100 00 
100 00 

1200 00 
1200 00 

725 00 
725 00 

725 00 
7?5 00 

100 00 
100 00 

51.00 
51 .oo 

80 00 
80 00 

ELTRO 

610 00 
610 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 OD 

0 00 
0 00 

0 00 
0 00 

613 20 
613 20 

0 00 
0 00 

0 00 
0 00 

613 10 
613 10 

0 00 
0 00 

0 00 
0 00 

0 ,00 
0 00 

0 00 
0 00 

0 00 
0 00 

613,70 
613 70 

0 00 
0 00 

ELLC 

f;o1 so 
{;01 90 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0.00 

0 00 
0 00 

i::;'oa 10 
fiOB 70 

0 00 
0 00 

0 00 
0 00 

fj 10 80 
GfO 80 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

fi09 GO 
H09 60 

0 00 
0 00 

ELMJN 

589 50 
589 50 

589 49 
589 ~9 

589 dQ 
589 40 

590 50 
590 50 

sas1 so 
58.Sl.90 

590 10 
590 10 

590 10 
590 10 

590 70 
590 10 

592 10 
592 10 

592 10 
592 10 

59204 
592 OJ 

591 30 
59f 30 

591 15 
59~ 75 

592 20 
~92 20 

592 40 
592 ,10 

59~! 40 
59;;;1 40 

5fn so 
592 so 

Q 

8680 00 
8680 CIO 

8680 00 
8680 00 

8680 00 
0600 bo 

8680 CIO 
8680 CIO 

8680 00 
86-80.00 
·-·-- ---···· 
8680 00 
8680 00 

8680 00 
8680 00 

8680 00 
86B0 00 

8f:i80 00 
8680 00 

8680 00 
8680 00 

8680 00 
8680 00 

8680 00 
8680 00 

B6B0 QIO 
8680 00 

8680 00 
8680 00 

8680 00 
8680 00 

8680 (l10 
8680 (SIO 

8680.CIO 
fl6BO 00 

CWSEL 

610 74 
610 82 

610 79 
610 87 

611 06 
6 11 12 

611 13 
611 2 1 

6 ff 30 
61 I 36 ---- --- . 
611 31 
G 11 37 

612 02 
612 03 

6 12 14 
612 :21 

612 13 
612 2d 

612 71 
612 76 

612 73 
612 78 

613 08 
6 13 15 

6 13 1 J 
613 19 

613 16 
613 23 

613 1~ 
613, 2:2 

614 47 
614 5,2 

614.49 
6 14 5,1 

CRIWS 

0 00 
0 00 

0 00 
0 00 

EG 

611 18 
61 1 25 

611 22 
6 11 29 

000 611<13 

__ O_Q.9 __ ---~-'-~ 59 

0 00 
0 00 

O 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

O 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
Q QO 

611 <19 
611 56 

611 63 
6H 71 

611 6B 
61 1 75 

612 3<1 
612 40 

612 42 
612 50 

612 ,19 
612 57 

613 00 
613 07 

613 06 
613 12 

613 25 
613 32 

611 37 
613 .:13 

613 55 
613 61 

613 63 
613 69 

61~ 85 
6 ,.:1 9_Q 

614 B8 
61<'1 9J 

10K+S 

5 35 
5 19 

2 78 
2 72 

2 61 
-~ §7 -

8G 
1 82 

VCH 

5 44 
5 38 

5 24 
5 ,o 
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J\REA 01K 

1788 5,11 3751 1,1 
1827 17 3808 85 

1699 10 520£1 96 
1723 95 5266 62 

4 95 2001 75 53GB 15 
4 98 __ 1843~0=i_ 5311 79 

5 03 
5 00 

2125 29 6372 6£1 
2142 21 G~28 90 

2 02 .:1 78 1883 1-l 6108 87 
2_-08 ------ "'· 8'J --- t890.81 __ 6020.98 ___ _ 

3 36 
3 39 

2 81 
3 19 

66 
68 

8 86 
8 96 

7 08 
7 ,12 

2 07 
2 12 

16 
1 14 

50 
1 52 

2 39 
2 36 

,1 39 
4 33 

3 29 
3 2!;? _ 

3 86 
3 !l2 

5 03 
5 07 

,1 73 
5 05 

<1 33 
4 36 

4 96 
5 00 

4 56 
4 67 

4 66 
,\ 10 

3 36 
3 34 

3 93 
3 93 

4 97 
4 94 

5 98 
5 96 

5 •12 
!:i 39 

5 50 
5.48 

1896 79 4733 GS 
1817 58 4713 GS 

2057 OB 5179 30 
18<10 91 4860 fG 

2381 50 6728 04 
2271 67 6699 65 

2010 80 2915 73 
1948 76 2899 96 

2258 20 3261 62 
2121 9-11 3186 12 

2086 2!:i 6030 17 
1975 39 5954 7~ 

2697 29 8066 63 
2716 71 81•14 07 

2281 7~~ 7082 16 
2207 60 7050 78 

1748 18 561G 94 
1757 10 5655 81 

1717.1~) 41'12 62 
1726 07 _4172 20 

19C:i<1 '18 478A 03 
1.966,6~~ .!1Bt2.1.rl 

1924 57 4416 63 
19_36_~ 6-!;l d <142 -8-5 
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SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG I0K""S VCH AREA 01K 

31483 000 53 00 614 90 610 90 592 50 0680 00 615 58 0 00 615 89 3 00 5 02 2 190 62 5015 00 
31483 000 53 00 614 90 610 90 592 50 8680 00 615 61 0 00 615 92 2 97 5 00 2199 32 5034 09 

31583 000 100 00 0 00 0 00 592 55 8680 00 615 64 0 00 615 92 1 49 4 2•1 2138 55 7 11 I 68 
31583 000 100 00 0 00 0 00 592 55 8680 00 615 68 0 00 615 95 1 48 4 23 2145 23 7137 37 

33333 000 1750 00 0 00 0 00 593 40 8680 00 615 94 0 00 616 15 1 10 3 81 2665 10 8279 12 
33333 000 1750 00 0 00 0 00 593 40 8680 00 615 96 0 00 616 10 1 12 3,85 2'188 49 8201 00 

33433 000 100 00 0 00 0 00 593 60 8680 00 615 94 0 00 616 17 1 46 4 13 2611 36 7 17 1 73 
33433 000 100 00 0 00 0 00 593 60 8680 00 Gi5 96 0 00 GiG 20 L-49 4 i7 2'184 57 7109 52 

33438 000 5 00 613 00 612 90 593 60 8680 00 616 04 0 00 616 27 1 43 4 09 2647 00 7262 64 
33438 000 5 00 613 00 612.90 593,'30 B68d QC) 616 10 0 00 616 34 l 44 4 12 2517 50 7225 86 

33538 000 100 00 0 00 0 00 593 59 8680 00 616 07 0 00 616 29 1 12 :J 83 26<'10 66 8208 31 

33538 000 100 00 0 00 0 00 593 59 8680 00 616 13 0 00 616 36 1 13 3 86 2467 39 8170 52 

3--1888 000 1350 00 0 00 0 00 593 50 8680 00 616 22 0 00 616 47 l 54 4 OB 22f3.G 24 6999 <'10 
31\888 000 1350 00 0 00 0 00 593 so 8680 00 616 29 0 00 616 55 1 55 4 " 2162 90 6960 76 

37038 000 2150 00 0 00 0 00 594 20 8680 00 616 54 0 00 616 83 1 69 4 JO 201"1 38 6686 3tl 
37038 000 2150 00 0 00 0 00 594 20 8680 00 616 61 0 00 616 90 1 66 4 28 2027 79 ,6732 95 

37088 000 50 00 0 00 0 00 595 10 8680 00 616 48 0 00 616 92 5 76 5 41 1682 65 3617 98 
37088 000 50 00 0 00 0 00 595 10 8680 00 616 55 0 00 616 99 5 65 5 38 1694 70 3651 52 

37121 000 33 00 617 90 615 30 595 10 8680 00 6 17 06 0 00 617 46 4 99 5 17 1768 4 5 3886 63 
•, 37121 000 33 00 100000 00 100000 00 595 10 8680 00 617 1J 0 00 617 53 4 90 5 14 1780 08 3921 61 

31221 000 100 00 0 00 0 00 595 10 8680 00 617 25 0 00 617 52 l 56 4 17 2002 80 6947 47 
37221 000 100 00 0 00 0 00 595 10 8680 00 617 32 0 00 617 59 1 54 4 15 2093 13 6994 07 

39121 000 1900 00 0 00 0 00 595 20 8680 00 617 55 0 00 6 17 87 1 95 4 52 1937 33 6221 02 
39121 000 1900 00 0 00 0 00 595 20 8680 00 6 17 62 0 00 617 93 1 95 4 50 192G 87 6218 41 

41121 000 2000 00 0 00 0 00 595 60 8680 00 617 90 0 00 618 40 3 05 5 7 1 15 ✓0 01 4973 97 
41121 000 2000 00 0 00 0 00 595 60 8680 00 617 96 0 00 618 47 3 01 5 69 1526 8 I 5004 " 
42521 000 !<100 00 0 00 0 00 595 40 8680 00 618 47 0 00 618 71 1 43 J 9,1 220'1 05 7263 1. 
<'12521 000 1400 00 0 00 0 00 595 40 8680 00 618 53 0 00 618 77 1 4 1 3 92 2213 77 7305 72 

,. 
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RED RUN DRhiN iOO 

SUMMARY PRINTOUT T~BLE 150 

SECNO 0 CWSEL oirwsP OIFWSX DIFKWS TDPWJD XLCH 

165 000 17390 00 599 70 0 00 0 00 0 00 595 95 0 00 
165 000 17390 00 599 70 0 00 0 00 0 00 595 95 0 00 

194 000 · 17'J90 00 · 601 98 0 00 2 2s· 0 00. 686 17 29 60 
194 000 17390 00 601 98 0 00 2 28 0 00 686 17 29 00 

594 000 17390 00 602 04 0 00 0 06 0 00 694 44 400 00 
59<1 000 17390 00 602 04 0 00 0 06 0 00 694 44 ,100 00 

• 1039-_QOQ__ 1-.6040 ...... 00-~- -6-0l .a4- -- -0-00- -- -~o- -+O --o-- oo- --· n:J-;o · .:t,f-S-Do·--- -·--- -··- .• ·-· -----·-····~- -·-- --·- -------·--------· 
1039 000 16040 00 601 94 0 00 ·O 10 0 00 223 20 445 00 

1100 000 16040 00 602 15 0 00 0 21 0 00 174 38 61 00 
1100 000 16040 00 602 15 0 00 0 21 0 00 17,1 38 61 00 

11<13 000 160<10 00 602 7 1 0 00 0 56 0 00 175 30 41 00 
11..JJ 000 16040 00 602 71 0 00 0 56 0 00 175 30 43 00 

1150 000 16040 00 602 70 0 00 -o 01 0 oo 186 00 7 00 
1150 000 16040 00 602 70 0 00 -0 Of 0 00 186 00 7 00 

1180 000 16040 00 602 73 0 00 0 03 0 oo 235 00 30 00 
1180 000 160d0 00 602 73 0 00 0 03 0 00 235 00 30 00 

1223 000 160-10 00 603 46 0 00 0 73 0 00 344 04 .:13 00 
1?23 000 16040 00 603 46 0 00 0 73 0 oo 344 04 .:13 00 

1323 000 16040 00 603 84 0 00 0 38 0 00 517 00 100 00 
1323 000 160-10 00 603 84 0 00 0 38 0 00 517 00 100 00 

2223 000 i60d0 00 603 76 0 00 -0 08 0 00 ?50 7i 900 00 
2223 000 160.10 00 603 76 0 00 -o 08 0 00 250 71 900 00 

3180 000 160-10 00 603 98 0 00 0 22 0 oo 249 36 957 00 
3180 000 160-10 00 603 97 -o 02 0 21 -0 07 205 17 957 00 

5720 000 1'1820 00 604 57 0 00 0 58 0 oo 633 Oil 2540 00 
5720 000 1 <1820 00 ~04 57 0 01 0.61 0.01 756 33 2540 00 

7470 000 148.20 00 605 09- 0 00 0 52 0 -00 7 f7 "54 n to oo 
7470 000 14820 00 6D5 11 0 03 0.54 0 03 SGS 5f 1710 00 

8270.000- t--4-a20 .-00 -605 ·1.3- 0- 00 0 04· o oo· -8-fff" 30. .. -,,so ~00 - . 

8270 000 14820 00 605 15 0 03 0 04 0 03 542 4 l 760 on 

8-3-40. 000- t-.t-820 -00 -605 t9· 0 00 -_, 0.06 0 00 805,92 ro oo 
8340 000 14820 00 605 21 0 02 0 06 0 02 562 25 70 00 
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SECNO Q CWSEL orrwsr DIFWSX DIFKWS TOPWID XLCH 

8394 000 14820 00 605 56 0 00 0 37 0 00 730 80 54 00 
839il 000 1-1820 00 60,5 58 0 02 0 37 0 02 730 80 54 00 

8494 000 16560 00 605 54 0 00 -0 O:? 0 00 852 65 100 00 
849il 000 16560 00 605 56 0 02 -o 02 0 02 610 68 100 00 

959.1 000 16560 00 605 69 0 00 0 15 0 00 862 07 t 100 00 
9594 000 16560 00 605 71 0 02 0 15 0 02 709 39 1100 00 

9G53 000 16560 00 605 71 0 00 0 02 0 00 811 85 59 00 
9653 000 16560 00 605 74 0 03 0 03 0 03 813 08 59 00 

965'1 000 16560 00 605 61 0 00 -0 10 0 00 739,93 1 00 
965'1 000 16560.0Q 605 65 0 04 -0 09 0.04 741 01 1 00 

9676 000 16560 00 605 69 0 00 0 08 0 00 802 61 22 00 
9G76 000 16560 00 605 7<1 0 05 0 10 0 05 804 12 22 00 

9677 000 16560 00 605 89 0 00 0 20 0 00 BOO 00 1 00 
9677 000 16560 00 605 91 0 02 0 17 0 02 800 00 1 00 

9777 000 16560 00 605 90 0 00 0 01 0 00 886 58 100 00 
9777 000 16560 00 605 92 0 02 0 01 0 02 727 06 100 00 

I 1596 000 16560 00 605 98 0 00 0 08 0 00 618 66 1819 00 
11596 000 16560 00 606 00 0 02 0 08 0 02 509 38 1819 00 

13196 000 16560 00 606 44 0 00 0 47 0 00 422 44 1600 00 
13196 000 16560 00 606 48 0 03 0 08 0 03 297 60 1600 00 

14796 000 16560 00 606 79 0 00 0 35 0 00 177 65 1600 00 
14796 000 16560 00 606 84 0 05 0 36 0 05 177 89 1600 00 

16096 000 14260 00 607 '16 0 00 0 67 0 00 545 79 1300 00 
16096 000 14260 00 607 49 0 03 0 65 0 03 249 85 1300 00 

16396 000 14260 00 607 49 0 00 0 03 0 00 457 68 300 00 
16396 000 14260 00 607 52 0 03 0 03 0 03 218 05 300 00 

16418 000 14260 00 607 78 0 00 0 29 0 00 470 61 22 00 
16<118 000 1-1260 00 607 81 0 03 0 29 0 01 279 79 22 00 

16768 000 1<1260 00 60B ::>o 0 00 0 ., 0 00 530 62 350 00 
16768 000 14260 00 608 25 0 04 0 44 0 04 422 67 350 00 

11 t6-8 -000 14260 00 608 36 0 00 0 16 0 00 5-5 1 99 i100 00 
17168 000 14?60 00 608 41 0 05 0 16 0.05 490.22 400.00 

17268 000 14260 00 608.32 0 00 -0,04 0 00 546 94 100 00 
17268 000 14260.00 608 36 0 OS -o 04 0 05 336 03 100 00 
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SECNO Q CWSEL 0 I F"'SP OIFWSX 0 I rKWS T0PWID XLCH 

17368 000 14260 00 608 47 0 00 0 15 0 00 56d 35 fOO 00 
17368 000 14260 00 608 56 0 09 0 20 0 09 357 00 100 00 

182•14 000 14260 00 608 61 0 00 0 1 ,, 0 00 708 70 876 00 
182'14 000 14760 00 608 70 0 09 0 " 0 09 507 31 876 00 

19119000 14260 00 608 65 0 00 0 04 0 00 '123 4 1 875 00 
19119000 1'1260 00 608 73 0 09 0 04 0 09 301 87 875 00 

20219 000 14260 00 609 01 0 00 0 36 0 00 825 96 1100 00 
20219 000 14260 00 609 10 0 09 0 37 0 09 557 35 1100 00 

2 t t 19 000 14260.00 B09 06 0 00 0 05 0 00 -S37 34 900 00 
21119 000 14260 00 609 15 0 09 0 05 0.0-9 .JaL 2.9 900.00 

-···- -----· - ---· - -------'--~~-·-·· .. . •• •-•-nm• ··--·---·---· -·-·· ---- - --···- ----
-------···· ·-···-··· ---·-·-·· ..... - . --- ······--·-· 

22069 000 14260 00 609 13 0 00 0 07 0 00 306 07 950 00 
22069 000 1d260 00 609 22 0 10 0 08 0 ,10 199 82 950 00 

22419 000 13000 00 B09 61 0 00 0 48 0 00 557 10 350 00 
22419 000 13000 00 609 70 0 09 0 48 0 09 '315 27 350 00 

23319 000 13000 00 609 51 0 00 -0 10 0 00 579 57 900 00 
23319 000 13000 00 609 60 0 09 -0 f 1 0 09 420 94 900 00 

23569 000 8680 00 609 78 0 00 0 27 0 00 607 41 250 00 
23569 000 8680 00 609 88 0 to 0 28 0 10 407 77 250 00 

24369 000 8680 00 609 81 0 00 0 03 0 00 278 71 BOO 00 
24369 000 8680 00 609 90 0 09 0 02 0 09 151 87 BOO 00 

25819 000 86~0 00 610 01 0 00 0 20 0 00 232 30 1<150 00 
25819 000 8680 00 610 f 1 0 10 0 21 0 10 300 28 1<150 00 

25919 000 8680 00 610 00 0 00 -0 00 0 00 219 'J 1 100 00 
25919 000 SGRO 00 610 10 0 10 -0 00 0 10 250 44 100 00 

2h025 000 8600 00 610 7<1 0 00 0 73 0 00 <136 63 106 00 
26025 000 8680 00 610 82 0 09 0 72 0 09 <145 39 106 00 

26125 000 8680 00 610 79 0 00 0 06 0 00 277 6•1 100 00 
26125 000 8680 00 610 87 0 08 0 05 0 08 301 96 1()0 00 

26900.000 8680 00 61 f 06 0 00 0 27 0 00 388 15 775 00 
26900 000 B6B0 00 611 12 0 06 0 2'3 0 OG 17.:1 B9 77'5 00 

21150 000 8680 00 Gt 1 13 0 00 0 07 0 00 142 36 250 00 
2.7150.000 8680.00 611 ·21 0.08 0.08 0 08 243 89 250.00 -· ·- -- - - - ... - - -- ------ - ----- . -- . -·· - - -- . ---

27900 000 8680 00 61 f 30 0,00 o 17 0,00 213 38 150.00 
27900 000 8680 00 61 f 36 0.06 0 15 0 06 149 08 750 00 

... - -· .. 
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SECNO Q CWSEL 0 I FWSP DIFWSX 0 I FK\oJS TOPWIO XLCH 

28000 000 8680 00 611 31 0 00 0 01 0 00 203 59 100 00 
28000 000 8680 00 611 37 0 06 0 01 0 06 143 93 100 00 

?8011 000 8680 00 612 02 0 00 0 71 0 00 285 11 31 00 
2803 1 000 8680 00 612 03 0 01 0 66 0 01 136 73 31 00 

28331 000 8680 00 612 14 0 00 0 12 0 00 426 43 300 00 
?8331 000 8680 00 612 2 I 0 01 0 18 0 01 321 66 300 00 

28431 000 8680 00 612 13 0 00 -0 01 0 00 393 69 100 00 
28431 000 8680 00 612 20 0 01 -0 01 0 01 311 35 100 00 

28449 000 8680 00 612 71 0 00 0 58 0 00 461 d5 18 00 
28449 000 8680 00 612 76 0 05 0 56 0 05 311, 35 18 00 

28549 000 8680 00 612 73 0 00 0 02 0 00 348 20 100 00 
28549 000 8680 00 612 78 0 05 0 02 0 05 280 84 100 00 

29749 000 8680 00 613 08 0 00 0 35 0 00 285 05 1200 00 
29749 000 8680 00 613 15 0 07 0 37 0 07 287 95 1200 00 

3047t1 000 8680 00 613 13 0 00 0 05 0 00 283 25 725 00 
30474 000 86AO 00 613 19 0 06 0 05 0 06 169 2G 725 00 

31199 000 8680 00 613 16 0 00 0 03 0 00 130 48 725 00 
31199 000 8680 00 613 23 0 01 0 04 0 01 130 78 725 00 

31299 000 8680 00 613 15 0 00 -0 02 0 00 130 d 1 100 00 
31299 000 8680 00 613 22 0 01 -o 02 0 01 130 71 100 00 

31350 000 8680 00 614 47 0 00 1 32 0 00 235 77 51 00 
31350 000 8680 00 614 52 0 05 1 30 0 05 235 89 51 00 

31430 000 8680 00 614 49 0 00 0 02 O 00 235 85 80 00 
3i430 000 8ti80 00 6i4 54 0 OS 0 02 0 0~ 235 97 80 00 

31483 000 8680 00 615 58 0 00 1 08 0 00 275 40 53 00 
31483 000 8680 00 615 61 0 03 1 06 0 03 277 50 53 00 

31583 000 8680 00 615 6,1 0 00 0 01 0 00 219 66 100 00 
31583 000 8680 00 615 68 0 03 0 01 0 03 221 68 100 00 

33333 000 8680 00 615 94 0 00 0 29 0 00 375 87 1750 00 
33333 000 8680 00 615 96 0 02 0 28 0 02 224 00 1750 00 

3-3433 000 8680 00 615 94 0 00 0 00 0 00 3-68- 59 100 00 
33433 000 8680 00 615 96 0.02 0 00 0 02 243_03 100.00 

33438 000 8680 00 616 04 o.oo 0 IO 0,00 3-8<1 d 1 5.00 
33438,000 8680 00 616 10 0.06 0 14 0 06 243 03 5 00 



~ ~ 

?????? ?????? P.-..GE 75 

i 
SECNO Q CWSEL DIFWSP OIFWSX 0 I FKWS TOPWIO XLCH 

33538 000 8680 00 616 07 0 00 0 03 0 00 371 62 100 00 
31538 000 8680 00 616 13 0 06 0 03 0 06 2 16 6'1 100 00 

34888 000 8680 00 616 22 0 00 0 15 0 00 28 1 95 1350 00 
]..1888 00(} 81;80 00 61(; 2q 0 07 0 15 001 188 01 1350 00 

37038 000 8680 00 616 54 0 00 0 32 0 00 144 65 2150 00 
37038 000 8680 00 616 61 0 07 0 33 0 07 1'15 00 2150 00 -- ----- ------- - -- -- -----·- ---- --- --- ------ -- -- ------------ ---------- ------ -- ----- - ----- ----· ---- -------- --- ---- ---- -- -- -----------
37088 000 8680 00 616 48 0 00 -0 06 0 00 158 63 so 00 
37088 000 8680 00 616 55 0 07 -0 06 0 07 17 1 93 130 00 

3112-1- 000 8680 00 617 06 0 00 0 S8 0 00 167, 27 33 00 
311J,1 000 0680 00 617. 13 0.07 0 58 0 07 174 02 33 00 

37221 000 8680 00 617 25 0 00 0 20 0 00 148 07 100 00 
37221 000 8680 00 617 32 0 07 0 19 0 07 148 41 100 00 

39121 000 8680 00 617 55 0 00 0 30 0 00 167 74 1900 00 
39121 000 8680 00 617 62 0 07 0 ?9 0 07 142 56 1900 00 

41121 000 8680 00 617 90 0 00 0 J5 0 00 105 90 2000 00 
41121 000 8680 00 617 96 0 07 0 35 0 07 106 11 2000 00 

42521 000 8680 00 618 47 0 00 0 57 0 00 160 46 1,100 00 
42521 000 8680 00 618 53 0 06 0 57 0 06 160 81 1llOQ 00 
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'5UMMARY OF ERRORS ANO SPECIAL NOTES 

NOTE SECNO"' 371 ✓ 1 000 PROFILE= 2 WSEL Bti.SEO ON xs' CARO 

\) 
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,, 
; 

FLODDWAY DATA. RED RUN DRAIN 100 
PROFILE ND 2 

------- FLDOOWi\Y ------- WATER SURrACE ELEVATION 
STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

fiREA VELOCITY FLDODWAY FLODDWAY 

165 000 596 · · .. ·3706 4 7 599 7 ·599··7 - 0 o-
194 000 686 51-'\5 3 4 602 0 602 0 0 0 
594 000 69,1 7725 2 3 602 0 602 0 0 0 

----· -- 1039,000 -2?3 -- ---293 I -- --5-5 - - 601··9 ----- 60t--9 ----- -o o---- -·- -------- --- -- -- --- -------·- ----- -- - -- -- . " -- - - . " ---
- --

1100.000 174 21156- 6 5 ~02 I 602 t 00 
11113.000 175 255B 6,3 602 7 602.7 0 0 

------- -4-150-000 - t86 -- - - 3033 · ---· · -5-3-· · · --602··7 · ·602-1--·---- o-o ... -- ·----- - -- --- -- .. ---- - ---- - - -
1180 000 235 2938 5 5 602 7 602 7 0 0 
1223 000 344 3955 4 1 603 5 603 5 0 0 
1323 000 517 580J5 ? 8 603 8 603 8 0 0 
2223 000 25 I 3 ✓ 03 5 0 603 8 603 8 0 0 
3180 000 205 3019 5 3 6011 0 604 0 0 0 
5720 000 256 3047 4 9 604 6 604 6 0 0 
71170 000 566 6068 2 4 605 1 605 I 0 0 
8210 000 542 5278 2 8 605 I 605 I 0 0 
8340 000 562 5231 2 8 605 2 605 2 0 0 
8394 000 731 5117 1 2 7 605 6 605 6 0 0 
84911 000 611 5562 3 0 605 5 605 5 0 0 
9594 000 709 6168 2 7 605 7 605 7 0 0 
9653 000 813 6577 2 5 605 7 605 7 0 0 
')654 000 741 3807 4 4 605 6 605 6 0 0 
9676 000 804 <1045 4 I 605 8 605 7 0 1 
9677 000 800 6799 2 4 605 9 605 9 0 0 
9777 ODO 727 6557 2 5 605 9 605 9 0 0 

11596 000 509 3700 ' 5 606 0 606 0 0 0 
i3196 000 298 3375 ' 9 606 4 606 4 0 0 
111796 000 178 2556 6 5 606 8 606 8 0 0 
16096 000 250 2830 5 0 607 5 607 5 0 0 
16396 000 218 2511 5 7 607 5 607 5 0 0 
16418 000 280 2662 5 4 607 8 607 8 0 0 
16768 000 423 41139 3 2 608 2 608 2 0 0 
17168 000 490 53112 2 7 608 4 608 <1 0 0 
17 ✓ 68 000 4 26 3742 3 8 608 3 608 3 0 0 
17368 000 426 3812 3 7 608 6 GOB 5 0 1 
182411.000 507 11389. 3 2 608 7 608 6 0 I 
19119000 302 33110 4 3 608 7 608 6 0, I 
20219 000 5B8 .!1721 3 0 609 1 609 0 0 1 
21 tl9 000 475 36-03. • ,o 609 2 609 1 0 l 
2]069. 000 200. 2513 5 7 609 2 G09. 1 0 t 
224-19 000 5 t5 511'11 · '2 " b09 7 609 6 0 T 
23319 000 548 2964 4 4 609 6 609 5 0 1 
]3569 000 543 ?782. 3. 1 60g 9 609 8 0 1. 



?????? ?????? PAGE 

FLOODWAY DATA, RED RUN DRAIN 100 
PROFILE NO 2 

------- FLDODWAY ------- WATER SURFA~~E ELEVATION 
STATION WIDTH SECTION MEAN WITH WITHOUT 01 FFERENCE 

AREA VELOCITY FLOODWAY FLOCIOWAY 

24369 000 152 2042 4 2 609 9 609 8 0 
25819 000 515 1703 5 1 610 1 610 0 0 
25919 000 463 1569. 5 5 610 1 610 0 0 
26025 000 463 1827 4 8 610 8 610 7 0 
26125 000 490 1724 5 0 610 9 610 8 0 
26900 000 175 1843 4 7 611 2 61 1, 1 0 
27150 000 24' 2142 4 1 611 2 61 1 1 0 
27900 000 149 1891 4 6 611 4 61 1 3 0 
28000 000 144 18 18 4 8 6 11 4 611 3 0 1 
28031 000 137 1841 4 7 612 0 612 0 0 0 
28331 000 322 2272 3 8 612 2 61 2 1 0 1 
28431 000 3 11 1949 4 5 612 2 612 1 0 1 
28449 000 311 2122 4 1 612 7 61 2 7 0 0 
28549 000 305 1975 4 4 612 8 61 2 7 0 
29749 000 288 2717 3 2 613 2 613 1 0 
30474 000 169 2208 3 9 613 2 613 1 0 
31199 000 131 1757 4 9 613 3 61 3 2 0 
31299 000 131 1726 5 0 613 2 613 1 0 
31350 000 236 1967 4 4 614 6 614 5 0 
31430 000 236 1937 4 5 614 6 614 5 0 
31483 000 277 2199 3 9 615 6 615 6 0 0 
31583 000 222 2145 4 0 615 6 615 6 0 0 
33333 000 224 2488 3 5 615 9 615 9 0 0 
33433 000 243 2485 3 5 615 9 615 g' 0 0 
33438 000 243 2517 3 4 616 1 616 0 0 1 
33538 000 217 2467 3 5 616 2 616 1 0 
34888 000 188 2163 4 0 616 3 616 2 0 
37038 000 145 2028 4 3 61G 6 616 5 0 
37088 000 258 1695 5 1 616 6 616 5 0 
37 121 000 207 178 t ' 9 617 2 617 1 0 
37221 000 148 2093 ' 1 6 17 11 617 3 0 
39121 000 143 1927 4 5 617 6 61 7 5 0 
41121 000 106 1527 5 7 618 0 617 9 0 
42521 000 161 2214 3 9 618 6 618 5 0 
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FIELD 
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SECI\IO DESCRIPTION 

l6S ----.Q·fH·-BGE SECfi,0-N /jl UTTC-A-·-ROAD D0WNS'f-RE-A--t·fA-e-E-·-·- ------- ·-- -- --- --~-- ----
GHOUNO POINTS ONLY 
riLEN0 OF SECTIONS ft & U 11-. 

I , • 

r • :l 
---- · --·· · · ·-·· · ------ · -- -L-E F-T- E N€ttG--A-€:l-tME Nf · rHJE· -T-O--E·;)(-P·ANS-J--eflr- ---- - -·---- ·- - ··- - --·-- ----- - · - - ------ - - --- - --- - - -·- -- ··-··-· · 

Rihilf LidCHOPICllll[fJT 16 RETA!ld bi0!OlEb FLOW 
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l 
j ___ _ 

e------··•-

194 

'59-4·. 

11119 

- l JI 00 

l i. 43-· 

llSO 

1180 

SKEWED FOH PERPENDICULARITY TO FLOW 

UkIDGE SECTION A~ UTICA ~OAD UPSTREAM FACE 
8-PTDGE TA8-LE -STARTS-·,ci ST-A. -300 i··ENtJS--1"' STA. l-1-00 
LEFT ENCROACHMENT DUE TO EXPANSION 
,a{@IIT [UClit@.it@llll[l4T T6 ~ETA!14 Bloter!ei I t8".'4 
·S-KE\-IEO FOR PERP-ENDTCUL41RJTY TO FL-0,t · · ·- ···-

· 1tEU)CATEO VALLEY 5ECT!"Ol\l----ft -- · -- - ···
INVERT ADJUSTED 
LEFT ENCROACHMENT DUE TO EXPANSION 

. --. --~ $;~~-- ~-~' s~_A __ h'l ~~~-~\~~~- __ 

----~'" -~-,\~-- _ l~_°"'s _ -~- h"Jro.,..,I~, bo,:A< ti\ . ' I ·-- -· - -

ff!OIIT [hCfii6ACll'1f?f4if f8 ~cr,,1rJ Q[Vi&E:0 fb:@I{ · -~------ ------------------- ------ ------ ------ -- - ------------- ----- - -- -
SKE~ED FOH PERPENOTCULARITY TO FLOW 
N VALUES RAISEO SIGNIFICAI\ITLY TO IMPROVE CONTINUITY 

VALLEY SECTION B 
·LEf"T· -ENCROt\-CKMrNT ·DUE TO-·"£ XP-A"NS ION ·- · · 
~IGIIT Ef:Jc1,oac-1•1M[PJT TS 9[T;A:IPJ BI 1e'l8~;Q El A.W 
SKEWED FOR PERPENOJCULARITY TO FLOW 

· N VA-L UES RAIS-ED SI GNI F I(;AN-TL V·- To-- Il'I-PR-OVE- -eO-Nf I NUI-TY-

A-RIDGE· SECT ION- <iil 11,-MJtE:··#QAO ·--w-t3-- O-OWN-s'fREAM- f ~Ct: -
GROUND POINTS ONLY 
8LFND OF SECTIO~S R & C 

-- ·- LEFT ENCR-OACl-!"1-ENT- OOE TO E·XJ'.>I\NSI-ON ··· 
~tc::T [JH311QAIGll~•ErJT TQ ficlt:TOlb! QJ)(JQFD EbQlrJ 
SKEWED FOR PERPFNDTCULARITY TO FLOW 

·N VAt_UES ·RAl5ED··Sit,NIFii::A-N-TL 'f T-o-- t'-1-l>ROVE·-CONTINUIT·Y· 

-- tlKIOuE !>EC ff ON· C ·'8!-·-l6-Mit:E--ROA-O ··-wt1-·-Uf>S"f-Af:AM·-FACE 
t!RIDGE TAUL[ STARTS L~ STA. 450 : ENDS P, STA. 1100 
LEFT ENCRO•CHMENT DUE TO EXPANSION 

·7'IS4i4T [Pd6A9rf\-CIIIIEN-T lQ 14E:l4Itt :Q:lVIQEQ- FLB:.' 
SKEWED FOR PERPENDICUL•RITY TO FLOW 
N VALUES ~AISED SIGNIFICANTLY TO IMPROVE CONTINUITY 

RELOCATED VALLEY SECTION B 
- -·INVERT AOJUSlrEO 

ELIMINATED NON-TY 0 TCAL AREA I~ LEFT OVERBANK 
LEFT ENCROACHMENT DUE TO EXPANSION 
'l!tiOIIT EIUCkOAC:IP:E1JT TS HETAIII Bi'JIQ.i8r FL81J 
SKE~ED FOR PERPENDICULARITY TO FLOW 
N VALUES RAISED SIGNIFICAI\ITLY TO IMPROVE CONTINUITY 

~RIDGE SECTION~ 1~-MILE HOAd EB OO~JNSTqEAM FACE 
· - GtH}l.tNO··f>-OIN'f~i ·-ONL 'f· -~- ·-·-

HLEND OF SECTIONS R & D 
LEFT ENCROAC~ll-1ENT [lUE TO EXP ___ NSION 
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SKEWED FOR PERPENDICULARITY TO FLOW 
N VALUES RAISED SIGNIFICANTLY TO !~PROVE CONTINUITY • 
BRIDGE SECTION D ~ 16-MILE ROAD EB UPSTREAM FACE 
EIR I OG-E------f-A-Bt:-E-S-l-AfH-S-iil-S-T-A.--4.s-G-+-f·N-&5-1•---5-l'A-.--l+<Hl-------------------- --·----·-·-------- ·-1~ 
LEFT ENCROACHMENT OUE TO EXPANSION I' • 
,f,,1fhJIIT EfJCi<aACHIC\EiQI 10 !\LIA!•& BIOI6E8 Fl Ohl 11 

0 
D 1223 • . , 

·-•--·•·-----•··---- -· Srt-E-WEO- F-OR P-ERP-ENOT-C-tlt:AR-J:-fY ·T-e-·-Ft:Dw----•---------- ------···· ········· --·•---•-•---•---- -·--- ····· --·· ·· ··- ····-·· ·· ·· ·•-· --· ·-·-- ··1' .:1 N VALUES RAISED SIGNIFICANTLY TO IMPROVE CONTINUITY 
'L . 
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• J 

1323 

~223 

RELOCATED VALLEY SECTION B 
INVERT ADJUSTED 
LEF-T -ENE:-RO ~CHMENT · DUE··fO-··E ll'P-ANS1e1'1· -
fHOIIT l!'..PIGP9it0lI11E:JT T6 fi!ETAifJ Bf 1c1 IBEe I LOW 
SKEWED FOR PERPENDICULARITY TO FLOW 

RELOCATED VALLEY SECTTON E 
-· ttlvt:RT··Af),J-U5TEO - · ·-·--····- -----

,1.1 

, ... 
I'" 

_, 1~ 

I' I ,/. 
,.i 

"11611.f KMCBDOCHMFNT TS lit[TA!id BIVIQEiP Et OW, 

VALLEY SECTION E 

. . ... ---·-· --- -- . . . '~ 

----------------------- --- --- -~ ------- ---------- ---------·----- ···- ·-·- . -··-ii• 
~GklI ftPJ011A0£I1Uf:blT TQ flETAIPt QIVI8EB Fb.Q.1N 

5720 VALLEY SECTION F 
,tfi?It-lllT-€NCRO:0fH:MENT TB RETAIIQ DI0IBEB Ft6W 

- - 8·27·0--- ····-··· ···VALLE¥ SECTI0-111 G ·· - ·· ····-··· - ·· 

8340 

8394 

8494 

9594 

9653 

----··· ·9654 .. 

9676 

SKEWED FOR PERPENDICULARITY TO FLOW 

~RIDGE SECTION~ l~-MILE ROAD DOWNSTREAM FACE 
GROUND POINTS ONLY 

· ·---HLEfltD ·-Of-·-SEeTIO"tS f3 &··H · · -····· · ·· 
SkEWED FOR PERPENDICULARITY TO FLOW 

8RIDGE SECTION H ~ 15-MILE ROAD UPSTREAM FACE 
SKEWED FOR PERPENDICULARITY TO FLOW 

RELOCATED VALLEY SECTION G 
Sl<'EWE-0 f"OR P-ERPE1\Jf)-IC\Jl:A-R-I'fY ·T-O FLOW·- ··-· ··· 
I~IVERT ADJUSTED 

VALLEY SECTION I 

RELOCATED VALLEY SECTION I 
INVERT ADJUSTED 

·······--·ENC-RO-ACHED TO TOP iftflrtt-f)f'-··s+ntXlE --SE£·f·I-6N- -J - -

EIRIDG-E ·SECTIO"J--J .~ SCHOE"lt1EAA --!ffi-A-0·-- ·Oo+INSHtEAM FACE 
NORMAL 8RIDGE ROUTINE 

BRIDGE SECTION J ~ SCHOENHERR ROAD 
NORMAL 8RIDGE ROUTINE 

UPSTREAM FACE 
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CJ677 

CJ777 

11596 

RELOCATED VALLEY SECTION I 
INVERT ADJUSTED 
ENCROACHED TO TOP WIDTH OF 

~ELOCATED VALLEY SECTI0N I 
INVfelT AD,JUSTED 

BRIDGE SECTION J 

------•------------ --- - -•- -- ---- --- ----

VALLEY SECTION K 

• a 

7. 
I; -- . ---- -- - - ---- . ••· - ___ J, 

" •. , ,. L 131CJ6 VALLEY SECTION L I':• 

I 

,. 

[- - - -

• l_ ____ -M 147% 

RI GHf- ·ENCROAC~E111T ffl:11::- ro-- EJ<i>·ANS·r-0111--

VALL -EY- -SEC-T ION M•--- - --- - ··- ----- · ------- -- --- - --- - --- - ----· -

•· 
·-N----- - --l-6--0-<,-6 -· - --- 1/At::L:EY·SEC-TION N-·-------------- ---- ---

•· ' - -- - - . ----'-ta~ - ----- --- 61ttWE- 5£:C f te-N ·lr)---',11\i'tft_--A-1\lr-ROA-t}---f)~s-'ffiE:AM-F-A-cr-··-- --- --
Gk0UN9 POINTS ONLY " ., 
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I -------- -- -
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-129 ,,, 
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0 
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--, 
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~LEND OF SECTIONS N ~ 0 

16418 BRIDGE SECTION O ru MAPLELANE ROAD UPSTREAM FACE 

16768 VALLEY SECTION P 

17168 VALLEY SECTION Q 

- -- -· ------t.:Er T---ANO · -R I6H T fWEt<RA"tKS · 5-1<:EWEtr--<<il--{)-;-rS- ·-·- --· --- · --- ----· 
CHAMNEL SKEr'ED ,,, O, 7 

17268 BRIDGE SECTION~ 14-MILE ROAD 
GROUND POINTS ONLY: FROM BRIDGE 

- --- -------1::EH--AND- R-f6HT -OIIER-Sl\fltt<:S- SJ<f:1'/Ei} 
CHANNEL SKE~ED@ 0,7 

DO•JNSTREAM FACE 
SECTION A 
~--(},-2"5·-·- -··- --· -- -

-- - -- --------------------

l 736~ BRIDGE SECTIQN~·~ 14-MILE ROAD UPSTREAM FACE 
LEFT AND RIG~ OVERBANKS SKEWED - 0,25 

" 
~------------ -- -· -- ------ -- -CH-A-NNEL -SKE#ED -1o, --fl-.·7 - -------- ----- --------------.,, 

------------------ --- ----- --- ----- ---
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1911CJ VALLEY SECTIO~ A 

2021ci VALLEY SECTION C 

'(. --------- ------ ----- -------------------

• D 211 lCJ VALLEY SECTION D 
~ 7, 

I 

---------- -------·- -------- - -- -- ·-- ·- -·- ·---·-- - - ----- '1 
" ""• ,, 

- ----- --- ----------- ---------- ----- - --- --- -------------------- --- ------- ---- ------ --- --- --- --- - -------~- ------'I 
• I ". 'I 

------- ----- --· ----- ---- ------ ---- --------- - -- .. - -------. - - ·--------· ------- ---· ------:, 
L -- ------ - ----. - - ·- .. -----· ------ ---------- -------- ------------- -- -_____________ J. 

• E 22069 VALLEY SECTION E • 



• F 22419 VALLEY SECTION F • 
-• G 23319 VALLEY SECTION G • 

I r: 
.,'i H . 23569 VALLEY SECTION~ 

RIGHT ENCROACHMENT TO RETAIN DIVIDED FLOW ;:~-- - --- ··-----------., 
I 2431',9 VALLEY SECTION I 

------ ---·--·•-·-- -----·. - - - ---- -------·-------·-·------- il· ·--- -----·· - . ___ , ·-·-··-·-· --- '.1. 

" I •• - -··-·fHGHT-EN€RO·~.CHMENT WE-~tO-lc!tlfLOI-NG -LINE· . ·-- ---- . -·- - ·--- --· -- -- -----

~ ei, 
' ' -J-·- 25819 · ···VALLEY SEC-T·tO-N--J --- - ·- --··· -----··-·--·- - -. ·•·-- -···-· ·- ··-------- · --· ·--· ·---- -
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25919 

LEFT ENCROACHMENT DUE TO EXPANSION 
RIGHT ENCHO,CHMENT DUE TO BUILDING LINE 

BRIDGE SECTION~ VAN DYKE RO•D OOW~STREAM FACE 
GROUND- ~INl'S- -()NcY-- -·- ---------- ·-- ·- -------- -···-·· ·· 

BLEND OF SECTIONS J & K 
LEFT ENCROACHMENT OUE TO EXPANSION 

- ,-- - --------R Iut+f--EN€ROJl,CttME-Nt--mtE ·"l-0 -StittDfflG-·t<tNE------ ------------

122 -----
,.r ··-·-*·:-- --· -2-f>025--·· ·-- -l:l+U·DGE-5-ECHON··K-·ll} V~-10-Y-t«c---RttA{} ·HPSTREA,,+--FAE:E-

•· BRIDGE TAl:lLE START 1,, STA.287\ ENO ·;1, STA.750 

" -- --- . -- ·-- - -- ·- --~ ~i~~f~~~~i:~~;~~T o~E Tt~o-E~~:~!i~ -t-IN€ - --- . - - . -
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cul 25 r!El:OE:4T€0 SECTION J --·-· ··- - - - · ·-- · -·- · 
INVERT ADJUSTED 
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I" 28000 

VALt:EY--5-E-efION ·L -·· 

11-AL-LE-Y SECl-ION "'1 ·-------·--- ----- -· -··· · - · -----------··· 
RIGHT ENCROACHMENT DUE TO BUILDING LINE 

VALLEY SECTION N 

8RIDGE SECTION ID DENTON CONST. BRIDGE 
GROUND POINTS ONLY 

- ·- ·--- ---···----' ·-··------ --•--------

DOWNSTt-lEAM FACE 
•1"• 

::·l 
------- tKEM)·-OF -SEC:lrONS-·-1+--& ·0---... 
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" e:,,,' 

1-- -.,, .,~3 
:s4 
I - - - -
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0 2A031 

p 28331 

28431 
'-----------·--·-------- -

• 

SKEWED FOR PERPENDICULARITY TO FLOW 

t!HIDGE SECTION O • DENTON CONST. BRIDGE 
SKEWED FOR PERPENDICULARITY TO FLOw 

VALLEY SECTION P 

UPST~IEA'~ FACE 

------------- ------ -------------------- ----- ----

-~~----- ------ ~·- -- -

DO\'INSTREAM FACE BRIDGE SECTION• PENN CENTRAL CROSSING 
~ --pa-I NT-S -ONt-Y-----·---- ------------
dLENO OF SECTIONS P & Q 

-------------- ---- ---- ------------------ ---------- -------- ---- -- -----
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28~49 

28549 

BRIDGE SECTION Q • PENN CENTRAL UPSTREAM FACE 

RELOCATED SECTION Q 

INVERT ADJUSTEO a 

• 
• ----------- ----- -- ---·· c;, 

29749 VALLEY SECTION R :• 
··---·--- ---···---·•iU--6H·r·ENC1ffi·A·eHMENr·Dtte-· ·Tl:) tltJitD-JNG-trNE-··· . ·- ...... -···-- ···•-······- ... ······ .. ·---· ...... -··. ·-····•·--· - -··.~:·~ji. 

· 304 74 · · · 

31199 

HHER-P-Oi:A·TE0-5£€f-I0-N········ ·· · ··· ·•·••·· ····· · •·· ····-· · 
FROM SECTION R & S l/2 ~AY POINT 

VALLEY SECTIONS 
RIGHT ENCROACHMENT DUE TO BUILDING LINE 

31299 BM!DGE SECTION~ MOUND ROAU NB DOWNSTREAM FACE 
···· -· · ··· ·-···· - - u-ROUNO POI r-HS ONLY··· - ··· · -·· ··- - ·--· ·-

BLEND OF SECTIONS S & T 
LEFT ENCROACHMENT nUE TO BUILDING LINE 

• --• l'IHI GH-f-ENC ROA-Ctt"Ml'.:NT ·ftttE-f-Q-·· fW ItO ING-- t1""N>wE~-- ··-·····-··-- ·------·----

31350 · ·· · tlRifrGt: ·5ECTION··f-·-" MOlfNO ROAD·· N-8·· tl?-ST-REA-1-t FACE 
BHIDGE TABLE STARTS w STA. 50 ; ENDS~ STA. 500 
LEFT ENCRQACHMENT DUE TO BUILDING LINE 

· ·· ··-··•· ~IBttT -ENCROACttMEN-T -OU£ TO·ftUii.frI-NB--t-IN-E-··· ····· ·· 

3143-{) · ~ !-OGE SECT I-ON· 1ol i-tOUNO ROAO · Sl:3 ···OOWNST-REAM 
GROUND POINTS ONLY 
BLEND OF SECTIONS S & U 

FACE - ···- ····· 

. ' 
,, •• 
·1• 
111' 

;: . 
···- -.l 

-· - ... -- . ;i • - - --- --- __ /41 ,., 
,7 ;;1• ,. 

~::• ______ ___J3,I 
I 

-- - ---- - -- ----

I 1J,:• 

I 

1• 
LEFT ENCRBl\CttMENr·-OtlE· f-O· BUILD-ffi6··t-IttE · 
RIGHT ENCROACHMENT DUE TO BUILDING LINE 

-- -- ------- ---- ---- -- -- -- --- ---------- ---- ----- --- - ---- --------< 

314A3 BRIDGE SECTION U ~ MOUND ROAD SB UPSTREAM 
BRIDGE TABLE STARTS~ STA. 50 ; ENDS~ STA. 

--tEFT ENC-ROt\"CttMENT ·DUE 'fO RUittHNG· L:INE · 
RIGHT ENCROACHMENT DUE TO BUILDING LINE 

315A3 RELOCATED SECTION 5 
INVE~T ADJUSTED 

--·-·· -· -·-···U:f'T ENCROACttMENT DUE T-0--SttitOI--NG··tfN-E ·-· 
RIGHT ENCROACHMENT DUE TO BUILDING LINE 

33333 VALLEY SECTION V 

FACE 
500 

33433 BRIDGE SECTION~ PEDESTRIAN BRIDGE 
GROUND POINTS ONLY 

DO'~NSTt-lEAM FACE 

-·· ····- -· ·· · -·-t:tt.ENB·Or·-S-E-CT·ION-S lf·-&--W-·- ··· ··· ······ 

3343-'t·· ······ · --SRIOOE·--SEC'fI-ON W -fiil·f>EDESTRIAN-·-SR!OGE · ·Uf>-5'fR£Af>,t-·FACE · ···· 

-· ·335:ttl- ···--- ·-REtOCAfED ·-S-ECT-~··--··· ·-······· ·-·· -···-·······-·· ·· · · --····· ·---····· ··· ··· -··-········--··-·•·· ··-· 
INVERT ADJUSTED 
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34888 Vll,LLEY SECTION X 

37038 Vll,LLEY SECTION Y 

-----------
370/!A BRIDGE SECTION~ RYAN RO~• 

GROUND POINTS ONLY 
00»/NST'<EAM FACE 

------- · ---- ----BL-E!W---0-F SE£'fION-S-Y-&--CZ'------ -------------· 

37121 

37221 

LEFT ENCROACHMENT DUE TO EXPANSION 
RIGHT ENCROACHMENT DUE TO EXPANSION 

BRIDGE SECTION Z@ RYAN ROAD UPSTHEAM FACE 
8RIDG£ ·TABLE-ST-ARTS -i,ir--STA-.· so ··;--ENDS t,J;---srA-. 4SO ----
LEFT ENCROACHMENT nuE TO EXPANSION 
RIGHT ENCROACHMENT DUE TO EKPANSION 

RELOCATED SECTION Y 
--· IN11£RT- ADJUSTED -- -- --- - -
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ZONEDtC~3 

STOP BAR DCTAIL 
(SEE-DETAIL TJ-IIS 
SI-IEET") 

-- PROPERTY LIi-iE 

:.:-

FOR OEQU/NDRE·ROAD. ENTRANCE 
PAVEMENT-TYPE, Rl=FE.R TO 511!:ET 
C2.I FOR _OETAIL. . 

. ' '• 

ZOfi_ED .(Y-;1 
' 

SITE DATA 
. ' ; 

TOTAL SITE AREA 7.012:i: ACRES-
. TOTAL .GROSS BUILDING AREA 62, q40 SQ. _.FT. 
:TO_TAL NET.BU!lDING .ARJ=A 56,64G SQ; FT;_ 
TOTAL NO, "OF PARKING REQUIR£D .378 . 
TOTAL: NO. OF.PARKING·PROVID£D 3qo - - . ·•. 

CUR.VE DATA 
. .-·. . .- .. --.· :··,_ .. ": ,. ·> ·-· -

. ',- '.· ~ .. :: ·.; ·-•-c ., " ·, . 
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, .NUMBER DELTA'· '- ·'. T. I: ;' R .. -:·! L ;" I . -

. '··ct--• ..... c;:'0"00'00~ -· 25:00 2,.00 3<f.27-
[,, 

... -, : C2-· --··. ~' 21"40'5q~ - ·,:"-3; . . 4_,7q· ;?5.00 q_.,.g; ·-: 
' . .(3 _,_: 7.2•4tYJq•,- - , -. -_. - - 12.50", 17.00 21.!»- .; 

_.. ;e4:'.'-'_. :-.- q(r/5'41•-~- - ,:, ~.._;_. ·' 30.14 -' 3o.W -ll.26 - .. 
- C5~·:..- :·· .. - oo ·oqw" - - ; ;-. 2<!.173 3Q.OO ' ,r,;J,G . 

.: .a;; .. -·-~:.:;- qo-;7.'3qf. _,,- • ~ - C • 30.f!,' .• 30.CKJ 47.28 
C7 ' IJ4•43U'- -·. = 

- 27.3G .. 30.00 .U.37 . 
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·, 2G.33; 30,00 ... 43.22 
' - _. 

• . -- ' . .. - .. . , .. . . 

.· ., 

' ·; . .: 
.- :; -. -',, -..,,,:· , -~ ·.' : ._· .. 

'";"- ·- ._ ... ;--

---·~.-~-~ -~ -. 
-·_:,, -_-:;'.'-,:~_-,: 

-. --·. .. 
;a-,..;.::.:;. .. --

·. 

'· •• 

Ziff; 
;~{t; ;!' 
fit§i 
.. . · .. ·-·.·. 

" ·-- ·, 

-·.:. 

'--- ·riASCWRr, scR£EN:. 
NAU [SEE. OETAIL 
51-1_£U. a;;1_; ,-: 

·.-_'r. 

- :,_ ~-

: •~~ •• ;'i,\C ~:~.-• •/eJ7.-45~": -::- •<· •~:. 
,' ·: .'5~·-ct;wc. ·iS/l)f;l,JA_(.K_-0 •. ·: 

. • • • • ' • • • I 

.-,: = • -··-
>: i ' ,<~: 

- ' •. ., -. 
... •· . . ,:, 

'. 

-N &,-:-"43'57 H· 
. ~.oi:J'-·:-· ·., 

. _: ~ . 
,_,_._ 

- . 

,--

-· ' - -~ • 

,• ~~\.-',-!_; --
. . •, . · .. -· 

·:,,. ,. 

•. 
. .:::. 

_, 

-· ,, . ~--- -·. 
----- •.• .. - ___ .._ ____ . ------- --------7 ----:=:·;-;,_:~:=-:::-::-:.::-;;;-=--=--·:.·;_:_::_:=--::::_;;;: __ ;;_;_=-_::_~-E~O~GiE~-O~F;::GR~.VEL 

---~ 
... ~ 

. ;, 

. ' .~ ... 
5 86"-43'571 "E 

GltJ;»4t 

· 2m:20, 

··•.•::=:-:,;-:-;-·-:=·-:c:;.;:~•;:::-:;-=~---

..... . :::' ~< .: .. ~:~~; ------
60' R.0,W 

------------
NASa</R Y SCREEN 
NAU (SEE OETAIL 
51-f!!l=T C,;,t) 

!01 X 15' TRANSFORMER 
PAO (Br OTI-IERS) 

..----- PROPOS£D q' X 45' 
EU!CTRIC RCCN BY 
OTI-IERS I. 

NOTES 
SITE BENCJ-INARK st/ - PK NAIL IN NORTH FACE OF TI-IIR/J 
P. · POLE EAST OF DEQUiNDRE CN SOUTI-I SIDE OF /8 l'1ILE 
El.£VA TIOIV - i/>42.13 

-
------ If' X 35' ca-lPACTOR 

PAO (BY OT/JERS) 

SITE BENCI-IMARK "2 - R.R. SPIKE IN NORTH FACE OF P. POL£ 
«J' NORT!-1, AND 200' NEST OF NORTI-IEAST PROPERIT <XJR. 
ELEVA TICN - u40. ,z 

f/ANOICAP PARKING 
SIGNS PER·A.D.A. 
STOS. '(SEE-DETAIi. KROGER 
SI-IEET C6.f) . . _ .. 

. STORE D-673 

,.·. 

F.F:- = 640.00 
· 62,940 SQ. -FT. 
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12' X 15' .DSD 
DELJVERY PAD 
(BY OT/JERS) 

2. 

3. 

Tl-IE CONTRACTOR SHALL CALL 'MISS OIG' @ 1-800-482·7171 
AT LEAST '72 J-K)URS PRIOR TO Tl-IE START CF CONSTRUCTION 
(All UNDERGROUND UT!TLIT/£5 SI-IALL BE UXATEO BEFORE. 
Tl-IE. ST ART OF CONSTRUCTION). 

L/NLE55 OTHERHISE NOTEO ALL 0/MENSICNS ARE TO THE FACE 
OF CURB AND ALL BLI/LDING AND PAVEMENT llH£5 ARE-PARALLEL 

.:ND PERPENO/CULAR TO T/.IE soum PROPERTr LINE.. 

PARKING CCUMT 
I-IANOICAP PARKING 

CVRa AND GLITTER 

LEGEND 

,..-.oDtFIED CURB AND GUTTER 

I-IE.A VY DLl7Y ASPI-IAL T AREA 

UGI-IT DUTY ASP/.IAL T AREA 

CONCRETE SLIRFAC£ 

/./ANO/CAP STRIPING 

HASONRr SCREEN NALL 

LIMITS OF CON5TRI/CTION 

STOP BAR 

MASO!Vf?'r SCREEN 
HALL (S.££ DETAIL 
;S;/ffT C6.I) 
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NOTE: Irl THE FINAL REPORT, PLUM BRom: ELE\IATlONS i•IILL 
BE EXTENDED HORIZONTALLY UIHI L THE CORRESPOIWWG 
PLUM BROOf'. ABOVE CONFLUcNCE 111TH GIBSON DR/ill< 
PROF I LES ~RE INTERSECTED. 

JCINAL: 
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JOHNSON & ANDERSON, 
CONSULTING ENGINEERS 

PONTIAC, MICHIGAN 
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LEGAL DESCRIPTION: (PARCEL "A") Part of the Northwest 1/4 of Section 18, 
T.2N., R.12E., City of Sterling Heights, Macomb County, Mi~higon, being more 
porticulorly described as follows: Beginning at a point w,h1c~ is S88'43'57"E 
401.41 ft. along the North line of Section 18 and S03'01 40 W. 60.03 ft. from 
the Northwest corner of Section 18, T.2N., R.12E.; thence, along a line parallel 
with and 60 ft. south of the North line of Section 18, sss·43'57'1E 618.64 ft; 
thence SiJ2"58'30"W 494.98 ft.; thence N88"43'40"W 269.10 ft.; thence 
N03"01'40"E 55.00 ft.; thence N88'43'57"W 350.00 ft; thence N03'01'40"E 
200.00 ft.; thence N88"43'57"W 337.56 ft.; thence, alo~g .o line parallel with 
and 60 ft. East of the West line of Section 18, N02"17 37 E 79.91 ft.; thence 
S88"43'57"E 35.00 ft.; thence, along a line parallel with and 95 ft. East of 
the West line of Section 18, S02"17'37"W 28.00 ft.; thence S88'43'57"E 
303.22 ft.; thence N03'01 '40"E 188.05 ft. to the point af beginning. 
Containing 305,457 Square Feet --- 7.012 .t1cres (Net) 

NW COR. 
OF SEC. 18 

T2N. R12£ 

OVERHEAO UTIUTY LINE 

SB8' >r3' 5 7"E 
401.41 

WA 1[~ MANHOLE #2 

., . 

" 

.. ·: -.. ' ' -- - -
.- .-. ,. 

NOTE 1: In order to obtain N.G.V.D. datum, subtract o."20 from 
oil spot elevations, contours, and benchmarks. · 

NOTE 2: Underground utility line locations were 
from existing plans and above ground markings. 
verification has been performed where possible. 
below ground locations are approximate. 

obtained 
Field 

Actual 

NOTE 3: Easements recorded 
3257, Page 231 do not affect 

in· Lib er 3257, 
this parcel. 

Page 228 and Liber 

. ~ . ·-·· ; .... 

-,_ ·-

' -- -

BENCHMARKS. (SEE NOTE 1) 

. SITE BENCHMARK #1 - PK .. NAIL IN NORTH FACE OF THIRD 
Pc POLE.-EAST OF DEQUINDRE ON SOUTH SIDE OF 18 lvl!LE. 
ELEVATION = 642.13 (PER HUBBELL, ROTH, & CLARK, INC., -
DEQUINDRE RD. SANITARY, JOB # 870054,. SHEET 5, 7 /8/89). 

SITE BENCHMARK /f2 - RR SPIKE IN NORTH FACE OF P. POLE 
40' NORTH, AND 200' WEST OF NORTHEAST PROPERTY COR. 
ELEVATION = 640:63 

, .. •' ... ,•-·,~•-.~ ,.. ~ .. · ... _ ... '.• ,_ 

. () 
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SllE LOCATION MAP 
NOT TO SCALE 
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The undersigned, as of this isl day of May, 1996 ceclifies lo The Kroger Co., an Ohio corporation, 
and Chicago Title Insurance- Company that: he is a duly registenad surveyor in the State · 
of Michigan; this survey is made in accordance with the standards established by the American 
Title Association and the Slate of Michigan; the information, courses and. distances shown herein 
are correct; this survey accurately shows the iocation and dimensions of <111 buildings, utilities -ond 
oth~r impr".v~ments situated on. the premises; the premises are contiguous with \he public 
dedicated ngnts of way of 18 Mile and Dequmdre Roads and there are no gops, strips or gores 
between the premises and said rights-of-way encumbering the premises. encroachments of buildings 
or other improvements from adjoining property onto the premises or encroachments of bu"ildings 
or other improvements from the premises onto adjoining property, other than as shown herein. 

ALTA/ACSM LAND TITLE CERTIFICATE: 

To The Kro er Co. and Chicago Insurance Title Company 

This is to Jertify that this map or plot and the survey on which it is based were mode (1) in accordance 
with "Minimim Standard Detail requirements for ALTA/ACSM Land Title Surveys," jointly established 
and adopted by AL TA and ACSM in 1992, and includes items 1, 2, 3, 4, 5, 6, 8, 10, 11 and 13 of -
Table A the~eof,. and (11) pursuant to the Accuracy Standards (as adopted by ALTA ond ACSM and in 
effect on ti' e dote of this certification of on Urban Survey. 

31603 

Douglas K. Richardson 
Professional Surveyor No. 31603 

Douglas K. Richardson 
ProfessionOI Surveyor No. 
Dote: May 1. 1996 
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~100 '(£AR FLOOD 
CONTOUR 635.6 
(SEE NOlE 1) ·' 

Ix 
-0 

(o 

+ 

PLAIN 

(,J)i' 
1'fR 
, r '\ 
I t-.-

· ':J 

\ 
\ 
I 
\ 

\ 

SANITARY MANHOLE fl 
TOP OF CASTING 
12" CLAY NOR1HWEST 
12'. CLAY SOU1H 

. SANITARY MANHOLE /12 
. TOP OF CASTING 
·12• CLAY NOR1H 

.: 12.•_ CLA'f SO!!T'r!Y..'EST 

·~ANITARY MANHOLE f3 
· TOP OF CASTING . 
12" CLAY WEST 
12• CLAY EAST 

·. SANITARY MANHOLE #4 
TOP OF CASTING 
12• CLAY WEST 
12• CLAY.EAST 

SANITARY MANHOLE /15 
ToP OF CASTING · 
12" CLAY WEST • .. 

•· 12" CLAY.EAST 

SANITARY MANHOLE /16 
TOP ~ CASTING 
12". CLAY WEST 
12" CLAY EAST 

STORM MANHOLE· #1 
TOP OF CASTING 

. 54" CONC \\EST 
· 54• CONG EAST 

CATCHBASIN #1 
· · ·· TOP OF CASTING 

12• CONC NOR1HEAST 

CATCHBASIN 02, 
TOP OF CASTING 
12• CONC NOR1H 

."WAlER MANHOLE #1 
TOP OF CASTING 

. TOP OF VALvE 

WATER MANHOLE #2 
TOP OF CASTING 
TOP OF VALVE 

WA 1ER MANHOLE /3 
TOP OF CASTING 
TOP OF VALVE 

WATER "MANHOLE /14 
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LEGAL DESCRIPTION: (PARCEL "A") Part of the Northwest 1/4 of Se_ction 18, 
T.2N .• R.12E .• City of Sterling Heights, Macomb County, Michigan, being more 
port]cu!orly described as follows; Beginning at a point which is-S88'43'57"E 
401.41 ft. along the North line of Section 18 and S03'01'40"W 60.03 ft. from . 
the Northwest corner of Section Hl; T.2N., R.12E.; · thence, along a line parolfel 
with and 60 ft. south of the North line of .Section 18, S88'43'57"E 618.64 ft.; -
therice s02·53•3o"W 494.98 ft.; thence N8s·43' 40"W 269.10 ft.; _thence 
N03"01'40"E 55.00 ft.; thence N8ff43'57"W 350.00 ft.; thence .N03"01'40"E 
200.00 ft.; thence N88"43'57"W 337.56 ft.; thence, along o line parallel with 
and 60 ft. East of the West line of Section i 8, N02"17'37"E 79.91 ft.; thence 
S88"43'57"E 35.00 ft.; thence, along a line parallel with and 95 ft. East of 
the West line of Section 18, s02·17'37"W 28.00 ft.; thence S88"43'57"E 
303.22 ft.; thence No3·o1'40"E 188.05 ft. to the point of beginning. 
Containing 305,457 Square Feet --- 7.012 Acres (Net) · 
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NOTE 1: In order .to obtain N.G.V.D. datum, subtract 0.20 from 
all spot elevations, contours, and benchmarks. · 

NOTE 2: Underg-rourid utility line locations· were obtained 
from existing plans and. above ground markings.. Field 
verification hos been performed where possible·: · Actual 
below ground locations ore opproxi_mate. · __ 

NOTE 3: Easements recorded in Liber 3257, Page 228 and Uber 
3257, Page 231 do not affect this. parcel. 

•• < • 

BENCHMARKS (SEE NOTE 1) 

SITE BENCHMARK #1 PK NAIL IN NORTH FACE OF THIRD 
P. POLE EAST OF DEQUINDRE ON SOUTH SIDE OF 18 MILE 
ELEVATION = 642;13 (PER HUBBELL, ROTH, & CLARK, INC., . 
DEQUINDRE RD. SANITARY, JOB_# 870054, SHEET 5, 7 /6/89) 

SITE BENCHMARK #2 :-' RR SPIKE IN NORTH FACE OF P. POLE 
40' NORTI-1, AND 200' \VEST OF NORll-lEAST PROPERTY COR: 
ELEVATION = 640.63 ·. . . 
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The undersigned, as of this 1st day cf fhay, 1996 certifies to The Krager Co., on Ohio corporation, 
and Chicago Title Insurance Company that: he is a duly registered surveyor in the Stale 
of Michigan; this survey Is made in accordance with the standards established by the American 
Tille Association and the State of Michigan; the information, courses and distances shown herein 
ore correct; this survey accurately shows the location and dimensions of all buildings, utilities and 
oth~r impr~vements situated on . the premise~; the premises ore contiguous with the public 
ded1coled nghts of woy of 18 Mile and Dequindre Roads and there are no gaps, strips or gores 
between the premises and said rights-of-way encumbering the premises. encroachments of buildings 
or other improvements from adjoining property onto the premises or encroachments oi buildings 
or olher improvements from the premises onto odjolning property, other than as shown herein. 

+ 

+ + 

' '· 

PARCEL ,., A'J 

'1, 
~

'i:,"j 

-1-

\ 
\ 

':, 0,- "\ ~.. 0-"'i 

+ 

' 'o"j I 

··,.\ '-------,--_ --- + \\ !(✓✓--

+ 

'-,.,_ \ J I,-.-..........,__ 
------ \ ', ' I (:, ,....--------------:=-:··======:::;::::::~.,,---I~ 

-•• , C\ 

1
,·,.. -~"---

1 
I ___ ) / j' 'o..:;,. . C, ro'J"'. ·"' ·I 

+ 

-1-

+ 

+ 

a· ..,. 0 
• 0 

Od 
• 0 
f<) "' 0 z 

+ 
'·,,, ,;,'o· , 'o \ \ / t ./ + +1:i_,,<:i· + 

\: \,. -! \
1
1 "-· - ~,,~ ~1 ,11 

'"'' \ ;'.; 100 YEAR flOOO PLAIN 
'o") \ \ • CONTOUR 636.6 

-l~_,_,,,'?,J--C)'\, + \ \ (,~\\ \ I $ (S:~ NOTE 1} 

+ 

''/

• \ i· ' "''? \ I II 'o 'o":l -1- ' ~ ) ,,. ~--
350.00' \ . ' /, .., '\ 

~---/I-------INV8~Bf'4~3i•~5~7:;;-"vv.v1------:,,,)-----~,--;;~-...:·!:.~~•i\•_', - --"o'?ci:!._ _ /.- ,p~ o}·. ./ \ ::,'o\ · 'o,,'o 6 ~-.,; GIBSON ORAi IMPROVEMENT --;':,<\--~ .J..-'o-

/// ; \\ · , g DRA/Nt~%JlJ5_ ~~~ftSE~&~ ~-cl ~,..':&+-ro";'' 

+ 

/ / ·11, :2 j,9 :i.\ __ _:::::-:~:r=-"' -'<:r !1";'\ 
./ I .y \ , /~ ~ ,1 ::.,,....---~..:'s ·1:, • ~ 

_,., f " \ z 119.1 O ..-· 56,efo-• :;"2 ~✓- 630· -l, ; -+ ·':)<::, 

,.,...,,..- / + j N88'43:-40'W /69. ·,-? ,,..-;;.'-f/, ,!"' 0 _ '<> ...," 
/./ 

1 
I ,:} ';;'o ;1/_e:,~}4:. 'o"j :,o.5 __::...---r ,;;'> 

, ....... ~q).---··-···----.. ___ '.l:,'J,.·,,.. 0 /,,/ <o/ ':, +'o / ~ ~/ /t /4 . _, -ii~ I'- ..!..~------~!-
-<'/ " 'o"> -p· _.,.. . <· i :':>'f , / '/1/. '/ / /; hl ,- ' /f-_si'-----

.J_ "° _..,.- ,,- / "'' l __ __... • c, /, './.>•1// - "~,- _,,"'"' .-----.,.,.----;:--~ ~c, 
+ -t- _.,..--✓ +,./ + j '->"'/ /_ 'Y ef ._:-,._ V o/¼' -0---------:-- ~':i 

_,.,..-· / 'o / /' / / fer <:i. "'\ - y :,:>/ . -------+ 
, :¥ 11 /F C:;,v / fa"~ -:"_,....,......-~--/2 ~1------,, /;//0rcl91s,,// ;✓/ ~'l.iv 

ALTA/ACSM LAND TITLE CERTIFICATE: 

/ , .,, 1/_'/' <;:, ,2-' / / ,' / ,r;_"'" I'>" 
,,/ / I t,.'9/(,# I · JJ- //~,,,,_;,~ 

SANITARY MANHOLE ~1 
TOP OF CASTING 
12• CLAY NORlhWEST 
12• CLAY SOUlh . 

SANITARY MANHOLE //2 . 
TOP. OF CASTING 
12" CLAY-NORlh 
12" CLAY SOUlhllEST 

Sl<lllTARY MANHOLE /13 
TOP OF CASTING. 
12" CLAY WEST 
12" CLAY EAST .. 

SANITARY MANHOLE #4 
TOP OF CASTING 
12" CLAY 1,C.ST 

. 12". CLAY EAST 

. . 
SANITARY MANHOLE 1/5 

. TOP OF CASTING 
· 12" CLAY WEST 

· ·. 12" CLAY EAST 

SANITARY MANHOLE Q6 
TOP OF CASTING 
12" CLAY \\£ST 

- 12" CLAY EAST 

STORM MANHOLE #1 
TOP OF CASTING 
54" CONC WEST 

· __ 54" CONC EAST-
. . . 
CATCH8ASIN #1' 

--roP OF CASTING 
. 12" CONC NORlhEAST 

CA TCHBASIN 1J2 · 
TOP. OF CASTING 
12" CONC NORTH 

WATER MANHOLE ;I 
TOP OF CASTING 
TOP OF VALVE 

WATER MA.NHOLE #2 
TOP OF CASTING 
TOP Of VAL Vi: 

WATER MANHOLE ;3 
TOP OF CASTING 
TOP-OF VALVE 

WATER MANHOLE f4 
TOP OF CASTING 
TOP Of VALVE 

To The Kroger Co. ond Chicago Insurance TI tie Company // /,/ ~":J Pl /4 /~t;:/ ff 
This is to certify that this map or plot and the survey on which it is based were mode (1) in accordance //,ff, / // / // / y 
with "Minimum Standard Detoil requireme<1ts for ALTA/ACSM land TIiie Surveys," jointly established .,,;;-·; /2 I I I , ,,+ 
and odopled by ALTA ond ACSM in 1992, and includes items 1, 2, 3, 4, 5, 6, 8, 10, 11 and 13 of .j ..- ,:,';>ff, /// /!. 

C-1 ZONING REQUIREMENTS 

FRONT YARD IS 35' GREENBELT 
BACK YARD IS 50' ABUTTING RESIDENTIAL 

Table A lhereof, and (11) pursuant to the Accuracy Standards (os adopted by ALTA ond ACSM and in / ,;,":i, • °'¼/ ; / 
effect on the date of this certification af an Urban Survey. , i ..:,1 / l,,'lj T.i~f.11/ji. 

• f I r -~ 

SIDE YARD IS O' WITHOUT DOORS OR WINDO'NS 
SIDE YARD IS 15' '111TH DOORS OR WINDOWS 

Douglas K. Richardson 
Professionaf Surveyor Ncl. 31603 

Douglas K. Richardson · · 
Professional Surveyor Na. 31603 
Date: Moy 1, 1996 
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THIS RUii EXECUTED 02-21-96 

************************************************** 
HEC2 RELEASE DATED NOV 76 UPDATED HAY 1984 
ERROR CORR - 01,02,03,04,05,06 
lt'.>DIFICATION - 50,51,52,53,54,55,56 
IBN-PC·XT VERSION AUGUST 1985 

************************************************** 

C 
Tl WATER SURFACE PROF. 10,50,100 & 500 YEAR FLOOD 
T2 CITY OF STERLING HEIGHTS CRISSMAN DRAIN 
T3 DUPLICATE EFFECTIVE·FLOOWWAY (FILE:CDDEFLWY) REVISED 10-31-94 PER FEHA 

Jl !CHECK IHQ NIHV !DIR STRT METRIC HVIHS Q WSEL FQ 

o. 2. o. o. .000000 .00 . o o . 630.040 .ooo 

J2 HPROF IPWT PRFVS XSECV XSECB FN ALLDC IBW CHHIM !TRACE 

1.000 .ooo -1.000 .ooo .000 .ooo ,000 .000 .000 .000 

Jt VARIABLE CODES FOR SUMMARY PRINTOUT 
GR 

110.000 200.000 .000 .000 .000 .000 .ooo .000 .000 .000 

J5 LPRHT NUMSEC ********REQUESTED SECTION NUMBERS******** 

-10.000 -10.000 .000 .000 .000 .000 .ooo .ooo .000 .000 

NC ,060 .060 ,040 .500 1.000 .000 .000 .000 ,000 .000 
NB 5.000 .050 300.000 .050 309.000 ,040 315.000 .050 330.000 .060 
NB 600,000 .000 .000 .000 .000 .ooo .000 .000 .000 .000 
QT 2.000 360.000 360.000 .000 .000 .000 ,000 .000 ,000 .000 
Xl 2810,000 10.000 300.000 330.000 170.000 170.000 170.000 .000 .000 .000 
GR 631.600 .000 630.900 100.000 630.600 200.000 628.500 300.000 622.900 309.000 
GR 624,800 315.000 630,000 330.000 631.600 400.000 633.400 500.000 633.400 600.000 

NB 3.000 .050 400.000 .035 416.000 .045 800,000 .000 .000 .000 
Xl 3091.000 17.000 400.000 416.000 350.000 200.000 281.000 .636 .000 .000 
GR 632,100 .000 631.600 100.000 630. 900 200.000 630.600 300.000 628.500 398,000 
GR 628,500 400,000 629,500 400.000 626.200 400.000 625. 700 416.000 629,500 416,000 
GR 628.300 416.000 628,300 422,000 630.000 436.000 631.600 506.000 633.400 606.000 
GR 633.400 706.000 633.300 806.000 .000 ,000 .000 .000 .000 .000 

SB .ooo 2.338 3,030 ,000 16.000 .000 22.500 .000 625. 700 625,700 
Xl 3168.000 .000 .000 .000 77.000 77.000 77 .000 .000 .000 .000 
X2 .000 .000 1.000 629.500 632.100 .000 .000 .000 .636 .000 
PX1 14.000 .000 632.100 .000 100.000 632.300 .000 200.000 632.600 .000 
L13 300.000 632.800 .000 398.000 633.100 .000 398.000 634.800 .000 400.000 
BT 634.800 629.500 416.000 634.800 629.500 422.000 634.800 .000 422.000 633.000 
BT ,000 506,000 633,100 .000 606.000 633.400 .000 706.000 633.400 .000 
BT 806.000 633.300 .000 .ooo .000 .000 .000 .000 .000 .000 

., ,wu ,UVV uv.vvv ,UVV JJv.vvv •VVV • VVU 
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---Xl 5115.000 .000 .000 .000 25.000 35.000 29.000 .ooo .100 .000 
X3 .000 .000 .000 90.000 .000 550.000 .ooo .000 .000 .000 

HR 3.000 ,050 695.500 .040 704.500 .050 1700.000 .000 .000 .000 
Xl 5165.000 36.000 688.000 712,000 50.000 50.000 50.000 .000 .000 .000 
X3 .000 .000 .000 400.000 .000 800.000 .ooo .000 .000 .000 
GR 633.900 .000 633,900 100.000 633.900 200.000 633,900 300,000 634.300 400.000 
GR 633.900 500.000 634,700 600.000 634 .300 688.000 632,000 695.400 634,300 695.500 
GR 632.000 695.500 630,900 696.500 630.700 697 .500 630,900 698.500 632.000 699,500 
GR 633. 700 699.500 633.700 700.500 632.600 700.500 631.500 701.500 631.300 702.500 
GR 631.500 703.500 633.700 704,500 632.000 704.600 634,800 712,000 636.000 753.000 
GR 637,200 800.000 635.500 851.000 634.600 900.000 635.300 1000.000 635.000 1100.000 
GR 634.500 1200.000 634.900 1300.000 634.500 1400.000 636,000 1500 • 000 637. 700 1600.000 
GR 638.700 1700,000 .000 .000 .000 .000 .ooo .000 .000 .000 

SB .000 2,227 3.030 .000 24,000 .000 25,100 .000 630.700 630.700 
SECTIOH "J" 

Xl 5205.000 ,000 .000 .000 40.000 40.000 40,000 .000 .000 .000 
X2 .000 .000 1.000 634.500 634.900 .000 ,000 .000 .000 .000 
X3 .000 .000 .000 400.000 .000 800.000 ,000 .ooo .000 .000 
BT 17.000 400.000 634.900 .000 500.000 634.900 ,000 600,000 635,300 .000 
BT 688,000 636.200 .000 695.500 636.300 634.300 696.500 636.300 634,600 697.500 
BT 636.300 634,800 698.500 636.300 634.600 699.500 636,300 633.500 700.500 636.300 
BT 633.700 701.500 636.300 634.800 702,500 636.300 635.000 703.500 636.300 634.800 

704,500 636.300 633. 700 712.000 636.300 .000 753,000 636.000 .000 800.000 
t,,...- 637.200 ,000 .000 .000 .000 .000 ,000 .000 .000 .000 

HR 3.000 ,070 85.000 .045 110.000 .060 200,000 .000 .000 .000 
Xl 5286.000 6,000 85.000 110.000 320.000 75.000 81.000 .000 -.200 .000 
X3 .000 ,000 .000 .000 .000 130.000 ,000 .000 .000 .000 
GR 636.100 .000 635.600 85.000 631.000 100,000 635,200 110.000 636.400 130.000 
GR 634.900 200.000 ,000 .000 .000 .000 ,000 ,000 .000 .000 

HC .060 .060 ,040 .100 .300 .000 ,000 ,000 .000 .000 
BEGIHHIHG OF DRAIH IMPROVEMEIITS 

Xl 5324.000 7.000 49.000 70.000 38.000 38.000 38,000 ,000 .000 .000 
GR 636,300 ,000 635.080 20.000 634,630 49.000 631.380 59,000 635.500 70.000 
GR 635.560 72,000 635.730 84.000 .000 .000 ,000 .000 .000 .000 

QT 2,000 163.000 163.000 .000 .000 ,000 .000 .000 .000 .000 
Xl 5435,000 9,000 40,000 80,000 105,000 120,000 111.000 .000 ,000 .000 
GR 635,900 36.000 635.280 40.000 631.370 56.000 630,930 60,000 631,370 64,000 
GR 634,380 80.000 634.380 110.000 635.770 132.000 635. 910 143.000 .000 .000 

Xl 5502.000 8,000 .000 52.000 85.000 45.000 67.000 .000 .000 .000 
GR 636.000 ,000 631.540 22.000 631.440 28.000 631.540 34.000 634.830 52,000 
GR 635.080 93,000 635.750 115.000 635.920 126.000 ,000 .000 .000 .000 
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-NC .060 .060 .040 .300 .500 .000 .000 .000 .000 .000 
DOliMSTREAM OF 12'X4' BOX CULVERT 

Xl 5545.000 7.000 25.000 37.000 43.000 43.000 43.000 .ooo .000 .000 
X3 10.000 .000 .ooo .000 .000 .000 .000 637.500 637.500 .000 
GR 636.580 .000 635.660 25.000 631.660 25.000 631.660 37,000 635.660 37 .000 
GR 634.780 60.000 635. 940 130.000 .000 .000 .000 .ooo .000 .000 

SB .000 1.750 2.500 .000 12.000 .000 48.000 .000 631.680 631.660 
IJPSTREAM OF 12'X4' BOX CULVERT 
SECTION 'Kl• 

Xl 5633.000 7.000 .000 55.000 88.000 88,000 88.000 .ooo .000 .000 
X2 .000 .000 1.000 635,630 637.500 .000 .000 .ooo .000 .000 
X3 10.000 .000 .000 .000 .000 .000 .000 637.500 637.500 .000 
BT 4.000 .000 637.500 637.000 25.000 637.500 635.680 37.000 637.500 635.680 
BT 60.000 637.500 637.000 .000 .000 .000 .000 .ooo .000 .000 
GR 636.030 .000 631.530 25.000 631. 430 32,000 631.530 37.000 635.230 55.000 
GR 635.700 60.000 636.100 67.000 .000 .000 .000 .ooo .000 .000 

NC .060 .060 .040 .000 .000 .ooo .000 .ooo .000 .000 
Xl 5737.000 8.000 .ooo 52.000 104.000 104.000 104.000 .ooo .000 .000 
GR 636.300 .000 631.880 22.000 631. 780 28.000 631.880 34.000 635.100 52.000 
GR 635.530 93.000 636.300 112.000 636.400 123.000 .000 .ooo .000 .000 

NC ,060 .060 ,040 .100 .300 .ooo .000 .000 .000 .000 
CONC CTRL STRUCT FOR 10 YEAR EVENT Alff) OOWIISTREAM END OF STORAGE BASIN 

h-- 5792.000 14.000 35.000 52.000 55.000 55.000 55.000 .000 .000 .000 
GR 637.000 .ooo 636.000 20.000 635.970 30.000 636.000 35.000 635.000 35.000 
GR 635.000 39.000 632,000 39.750 632.000 47.250 635.000 48.000 635.000 52.000 
GR 636.950 52.000 635.680 57 .000 635.180 67.000 636.350 130.000 .000 .000 

NC ,060 .060 ,040 .100 .300 .000 .000 .000 .000 .000 
QT 2.000 217,000 217,000 .000 .000 .000 .ooo .000 .000 .000 

SECTION THRO PROPOSED POND 
Xl 5965,000 7.000 .ooo 459.000 120.000 330.000 173.000 .000 .000 .000 
GR 636,400 .000 636.300 12.000 635.000 18,000 632,000 42.000 632.000 356.000 
GR 637.800 427.000 638. 400 459.000 .000 .ooo .000 .000 .000 .000 

SECTION THRO PROPOSED POND 
Xl 6130.000 7.000 .000 415.000 130.000 235.000 165.000 .000 .000 .000 
GR 637,000 .000 636.300 12,000 632.000 36.000 632.000 300.000 636.400 334.000 
GR 637,200 367.000 639.900 415.000 .000 .ooo .000 .000 .000 .000 

SECTION THRO PROPOSED POND 
SECTION 'LI' 

Xl 6250,000 6.000 .ooo 245.000 120.000 120.000 120.000 .000 .000 .000 
GR 636,400 .000 635,000 12.000 632.000 30,000 632,000 198.000 636.300 228,000 
GR 637.000 245.000 .000 .000 .000 .000 .000 .000 .000 .000 
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- SECTIOH THRU PROPOSED POHD 
Xl 6500.000 7.000 .ooo 232.000 250.000 250.000 250.000 .000 .000 .000 
GR 637.300 .000 636. 900 20.000 632.000 45.000 632.000 176.000 636.400 203,000 
GR 637,400 214,000 638.900 232.000 .000 .000 .ooo .000 .000 .000 

SECTIOH THRO PROPOSED POHD 
Xl 6685.000 7.000 .000 365.000 250.000 155.000 185.000 .000 .000 .000 
GR 639.200 .000 637.000 21.000 632,000 58.000 632.000 306,000 636.400 332.000 
GR 636,500 345.000 638,700 365.000 .000 .000 .ooo .000 .000 .000 

SECTIOH THRO PROPOSED POHD 
UPSTREAM EHD OF STORAGE BASIH AHO IJOWHSTREAII EHD OF 84" COHC CULVERT 

Xl 6920.000 12.000 .000 157.000 310.000 175.000 235.000 .000 .000 .000 
GR 637.000 .000 636.000 20.000 635.000 30.000 634.000 40.000 633.000 46.000 
GR 632.000 51.000 632.000 129.000 633 .000 134.000 634.000 139,000 635.000 143.000 
GR 636,000 148,000 637.000 157.000 .000 .000 .ooo .000 .000 .000 

UPSTREAM EHD OF 84' COHCRETE CULVERT 
SECTIOH "Ml" 

Xl 7259.000 4.000 .000 17,130 344.000 334.000 339.000 .000 .000 .000 
XS -2.000 1.090 1.090 .000 .000 .000 .ooo .000 .000 .000 
GR 639.000 .000 630,770 .000 630.770 17.130 639.000 17,130 .000 .000 

CHECK DAM AT UPSTREAM EHD OF 84" CONCRETE CULVERT 
7260.000 4.000 .000 19,130 1.000 1.000 1.000 .000 .000 .000 

(lft,,- 639.000 .000 632.300 .000 632.300 19.130 639.000 19.130 .000 .000 

Xl 7367.000 9.000 245.000 280.000 107.000 107 .000 107.000 .000 .000 .000 
GR 638.700 .000 637.500 230.000 637.000 245.000 632,800 260.000 632.800 265.000 
GR 635.500 273.000 637.800 280.000 638.000 314.000 638.700 420,000 .000 .000 

Xl 7977.000 9.000 333.000 370.000 595.000 620.000 610,000 .000 .000 .000 
GR 639.200 .000 638.100 255.000 637. 900 310.000 637.900 333.000 633.500 353.000 
GR 633.500 357.000 638.200 370.000 638.200 390.000 743.000 445.000 .000 .000 

Xl 8632.000 8.000 202.000 242.000 650.000 660.000 655,000 .000 .000 .000 
GR 640.000 .000 639.300 100.000 638.500 202.000 634.600 223.000 634.600 227.000 
GR 639,000 242,000 639,400 265,000 643.900 400.000 .000 .000 .000 .000 

Xl 8832.000 4.000 ,000 36.300 200.000 200.000 200,000 .000 .000 .000 
GR 639.800 .ooo 634,760 17,500 634. 760 21.500 639.700 36.300 .000 .000 

SECTIOH 'Hl" 
Xl 9000.000 4.000 .000 47.000 168.000 168.000 168.000 .000 .000 .000 
GR 640.100 .000 635.690 19.500 635.690 26.500 640.500 47.000 .000 .000 

Xl 9600.000 4.000 .000 42,000 600.000 600.000 600.000 .000 .000 .000 
GR 642.000 .000 637.330 17.000 637.330 25.000 642.300 42.000 .000 .000 
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- 10000.000 4.000 .000 40.000 400,000 400.000 400.000 .000 .000 .000 
GR 642,800 .000 638.130 16.600 638.130 23.600 642.700 40.000 .000 .000 

Xl 10400.000 5.000 10.000 44.000 400,000 400.000 400.000 .ooo .000 .000 
GR 643.500 .000 643.100 10.000 639,130 26.600 639.130 33.600 643.400 44.000 

Xl 10800.000 5.000 .000 35.000 400.000 400.000 400.000 .000 .000 .000 
GR 644,400 .ooo 640.190 13.500 640.190 21.500 644.000 35.000 645.000 130.000 

CHECK DAM 
SECTION 'Ol' 

Xl 11110.000 4.000 .000 50.000 311.000 311.000 311.000 .000 .000 .000 
GR 647.000 .ooo 639.330 23.000 639.330 27.000 647.000 50.000 .000 .000 

Xl 11111.000 6.000 .000 50.000 1.000 1.000 1.000 .000 .000 .000 
GR 647.000 .000 645.530 12.000 641.870 23.000 641.870 27.000 645.530 38.000 
GR 647.000 50.000 .ooo .000 .000 .000 .000 .000 .000 .000 

CHECK DAM 
SECTION 'Pl' 

Xl 11591.000 4.000 .000 50.000 481.000 481.000 481.000 .000 .000 .000 
GR 648.000 .000 642.370 23.000 642,370 27.000 648.000 50.000 .000 .000 

Xl 11592.000 6.000 .000 50.000 1.000 1.000 1.000 .000 .000 .000 
rn 650.000 .000 650.000 2.500 643.500 22.000 643.500 28.000 650.000 47.500 

650.000 50.000 .000 .ooo .000 .000 .000 .000 .000 .000 --
SOOTH R.O.W LINE OF H-59 

Xl 11662.000 4.000 .000 50.000 70,000 70.000 70.000 .000 .000 .000 
GR 648.000 .ooo 645.200 20.000 645.200 30.000 648.000 50.000 .000 .000 

SECTION 'Ql' DOWNSTREAM END OF EXISTING 60' CULVERT IJNDER DOBRY RD 
AND H-59 

Xl 11760.000 13.000 220.000 275.000 98.000 98.000 98,000 .000 .000 .000 
GR 650.100 .ooo 649.600 50.000 649,300 100.000 651.500 150.000 652.000 200.000 
GR 651.500 220.000 645.600 240.000 645.700 258.000 651.600 275.000 653.200 300.000 
GR 653.800 350.000 654.300 400.000 654,100 450.000 .000 .000 .ooo .000 
EJ .000 .ooo .000 .ooo .000 .000 .000 .000 .000 .000 
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************************************************** 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
trnlV\O IV'lnn _ n, n~ n~ nJ nc n£ ~vn ~VN\ - v~ 1v, 1vJ 1v~,vJ 1vu 

MODIFICATION - 50,51,52,53,54,55,56 
IBN-PC-XT VERSIOH AUGUST 1985 

************************************************** 

Tl 
T2 
T3 

ji iCiiECK IiiQ iiiiiV IDIR STR-i 

-10. 3. o. o. .000000 

J2 HPROF IPLOT PRFVS XSECV XSECH 

15,000 .000 -1.000 .ooo .000 

-
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THIS RUH EXECUTED 02-21-96 

METRIC H"iiiiS Q WSEL FQ 

.00 .o o. 630.040 .000 

FH ALLIX: IBW CHHIM ITRACE 

.ooo .000 .000 .000 .000 
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--
THIS RUH EXECUTED 02-21-96 

************************************************** 
BEC2 RELEASE DATED NOV 76 UPDATED HAY 1984 
ERROR CORR - Ol,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
IBN-PC-XT VERSION AUGUST 1985 

************************************************** 

NOTE- ASTERISK(*) AT LErr OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

CATE EFFECTIVE-FLOOWWAY 

SUMMARY PRIHTOUT TABLE 110 

SECIIO CWSEL Dil'KWS EG TOPWID QLOB QCB QROB PERENC STENCL STCBL STCBR STENCR 

2810.000 630.04 .oo 630.14 105.08 46.77 313 .23 .oo .oo .00 300.00 330.00 .oo 
2810.000 630.04 .oo 630.14 105.08 46,77 313, 23 .oo .oo .00 300.00 330.00 .00 

3091.000 630.60 .00 630,72 102.95 133.51 162.36 64.13 .oo .00 254.40 264.58 .oo 
'091.000 630.60 .00 630.72 102.95 133.51 162.36 64,13 .oo .00 254.40 264.58 .oo --3168.000 632.89 .00 632.89 367.41 238.01 43.40 78,59 .oo .00 254.40 264.58 .oo 
3168.000 632.89 .00 632,89 367 .41 238.01 43.40 78.59 .00 .00 254.40 264.58 .00 

4020.000 633.01 .oo 633.07 129.68 84.69 176.20 4,11 200.00 200.00 292.00 312.00 400.00 
4020.000 633.01 .00 633.07 129.68 84.69 176.20 4.11 200.00 200.00 292.00 312.00 400.00 

4173.000 633.26 .00 633.31 108.57 167.41 24.73 57.85 200.00 159.00 236.91 240.09 318.00 
4173.000 633.26 .00 633.31 108.57 167 .41 24.73 57.85 200.00 159.00 236.91 240.09 318.00 

4217.000 634.26 .oo 634.27 124,64 175.32 14.45 60.23 200.00 159.00 236.91 240.09 318.00 
4217.000 634.26 .00 634,27 124,64 175.32 14.45 60.23 200,00 159.00 236.91 240.09 318.00 

4937 .000 634.52 .00 634,54 368.62 147.28 69.36 .36 490.00 60.00 400.00 418.00 550.00 
4937.000 634.52 .00 634.54 368.62 147 .28 69.36 .36 490.00 60.00 400.00 418.00 550.00 

4997 .000 634.56 .00 634.58 362.83 130.82 86.12 .06 490.00 60.00 400.00 418.00 550.00 
4997.000 634.56 .00 634.58 362.83 130.82 86.12 .06 490,00 60.00 400.00 418.00 550.00 

5057.000 634.61 .00 634,63 361.39 94.27 68.71 .02 490.00 60.00 400.00 418.00 550.00 
5057 .000 634.61 .00 h1A i:;1 1.i:;1 'l.Q QA ?7 i:;a. 71 .02 490.00 60.00 400.00 418.00 550.00 ............ ., .IU.I.OJJ .,,."', YYo I.L 

5086.000 634.63 .00 634.65 359.04 86. 71 76.29 .00 490.00 60.00 400.00 418.00 550.00 
5086.000 634.63 .00 634.65 359,04 86. 71 76.29 .00 490.00 60.00 400.00 418.00 550.00 

U5.000 634.66 .00 634.69 308.67 76.86 86.14 .00 460.00 90.00 400.00 4i8.00 550.00 
-5115.000 634.66 .00 634.69 308.67 76.86 86.14 .00 460.00 90.00 400.00 418.00 550.00 
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SECMO CWSEL DIFKWS EG TOPWID QLOB QCH QROB PERENC STENCL STCHL STCBR STENCR -
5165.000 634,75 .00 634.77 311.87 88.78 74.22 .00 400.00 400.00 666,00 712,00 800,00 
5165.000 634,75 .00 634.77 311.67 66,76 74.22 .00 400.00 400.00 668.00 712.00 600.00 

5205.000 635.22 .00 635.22 326,40 116.21 44.30 .49 400.00 400.00 686.00 712.00 600.00 
5205.000 635.22 .00 635.22 326,40 118.21 44.30 .49 400.00 400.00 688.00 712.00 600,00 

5286.000 635.31 .00 635.44 29.89 .00 162.71 .29 130.00 .00 85.00 110.00 130.00 
l..')Q.:;. NV\ t:.'ll.. ·n M t:.':U:. A-' 'lG Oft nn , t:.'l "11 ,0 l'1n nn NI o< M 110.00 130.00 .l"'UUoVVV u.,., • .,.,_ ·= ..,.,., ..... (,7oQ7 ,vv .LV&.o/.L .. , J...,JVoVV ·= ..,., ....... 

5324.000 635.40 .00 635.55 54,92 14.34 148.66 .oo .00 .00 49.00 70.00 .oo 
5324.000 635.40 .00 635.55 54.92 14.34 148,66 .00 .00 .00 49.00 70.00 .oo 

5435.000 635.61 .00 635.63 91.64 .04 142.15 20.80 .00 .00 40.00 80.00 .oo 
5435.000 635.61 .00 635.63 91.64 .04 142.15 20.60 .00 .00 40,00 80.00 .oo 

5502.000 635.63 .00 635,65 109.28 .00 153,71 9.29 .00 .00 .00 52.00 .oo 
5502.000 635.63 .00 635.65 109.28 .00 153.71 9.29 .00 .00 .oo 52.00 .oo 

5545.000 635.57 .00 635.76 12.00 .00 163.00 .oo .00 .00 25.00 37,00 .oo 
5545.000 635.57 .00 635.76 12.00 .00 163.00 .oo .00 .00 25.00 37.00 .00 

5633.000 635,86 .00 635.88 54,05 .00 163.00 .oo .00 .00 .oo 55.00 .oo 
5633.000 635.86 .00 635.88 54.05 .00 163.00 .oo .00 .00 .00 55.00 .oo 

..__,737 .000 635.89 .oo 635.91 99.85 .00 156.00 7.00 .00 .00 .oo 52.00 .oo 
5737.000 635.89 .00 635.91 99.85 .00 156.00 7.00 .00 .00 .00 52.00 .oo 

5792.000 635,79 .00 636.02 60.36 .00 150.89 12.11 .oo .00 35.00 52.00 .oo 
5792.000 635.79 .00 636.02 60.36 .00 150.89 12.11 .00 .00 35.00 52.00 .oo 

5965.000 636.04 .00 636.04 392.23 .00 217.00 .00 .00 .00 .oo 459.00 .oo 
5965.000 636.04 .00 636.04 392.23 .00 217.00 .oo .oo .00 .00 459.00 .oo 

6130.000 636.04 .00 636.04 317.76 .00 217 .00 .oo .00 .00 .00 415.00 .00 
6130.000 636.04 .00 636.04 317.76 .00 217.00 .oo .00 .00 .00 415.00 .oo 

6250.000 636.04 .00 636.04 223.09 .00 217.00 .oo .00 .00 .00 245.00 .oo 
6250.000 636,04 .00 636.04 223.09 .00 217 .00 .oo .00 .00 .00 245.00 .oo 

6500.000 636.04 .00 636.04 176.42 .00 217.00 .oo .00 .00 .00 232.00 .oo 
6500.000 636.04 .00 636.04 176. 42 .00 217.00 .00 .00 .00 .00 232.00 .00 

6685.000 636.05 .00 636.05 301.83 .00 217.00 .oo .00 .00 .00 365.00 .oo 
6685.000 636.05 .00 636.05 301.83 .00 217.00 .oo .00 .00 .00 365.00 .oo 

6920.000 636.05 .00 636.05 129.38 .00 217 .00 .oo .00 .00 .00 157.00 .oo 
6920.000 636.05 .00 636.05 129,38 .00 217.00 .00 .00 .00 .00 157.00 .oo 

* 7259.000 637.14 .00 637.20 17.13 .oo 217.00 .oo .00 .oo .00 17.13 .00 
259.000 637 .14 .00 637.20 17.13 .00 217 .00 .00 .00 .00 .00 17.13 .oo 
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SECHO CWSEL DIFKWS EG TOPWID QLOB QCH QROB PEREIIC STEIICL STCBL STCHR STEIICR 

----
7260.000 637,12 .00 637.20 19.13 .oo 217.00 .oo .00 .oo .00 19.13 .oo 
7260.000 637.12 .00 637 .20 19.13 .oo 217.00 .00 .00 .00 .00 19.13 .oo 

7367.000 637.22 .00 637.32 39.94 .16 216.84 .00 .00 .00 245.00 280.00 .oo 
7367.000 637.22 .00 637.32 39.94 .16 216.84 .oo .00 .oo 245.00 280.00 .oo 

7977.000 638.02 .oo 638.10 91.39 , 78 216.22 .00 .00 .00 333.00 370.00 .oo 
7977.000 638.02 M '-'10 ,n 01 "IQ ,. "11 &. "l'l nn .00 M n, f'I/) 370.00 .oo -~ \l>J\lo~v J~o.JJ -,u ~~""''"'' ,vv ,vv ..I.JoloVV 

8632.000 638.81 .00 638.89 78.68 1.50 215.SO .00 .00 .00 202.00 242.00 .oo 
8632.000 638.81 .00 638.89 78.68 1.50 215,50 .oo .00 .00 202.00 242.00 .oo 

8832.000 639.07 .00 639.20 31.91 .oo 217.00 .oo .oo .00 .oo 36.30 .oo 
8832,000 639,07 .00 639.20 31.91 .oo 217.00 .oo .00 .00 .00 36.30 .oo 

9000.000 639.40 .00 639.50 39.18 .oo 217,00 .00 .00 .00 .oo 47.00 .00 
9000,000 639.40 .00 639.50 39,18 .oo 217,00 .oo .oo .oo .00 47.00 .oo 

9600.000 640.68 .00 640.84 31.62 .oo 217.00 .oo .00 .00 .00 42.00 .oo 
9600.000 640.68 .00 640.84 31.62 .oo 217.00 .00 .oo .oo .00 42.00 .oo 

10000.000 641.77 .00 641.90 32.97 .oo 217.00 .00 .00 .00 .00 40.00 .oo 
10000.000 641.77 .00 641. 90 32.97 .oo 217.00 .00 .00 ,00 .00 40.00 .oo 

'-'-1400.000 642.75 .00 642.90 30.93 .oo 217.00 .oo .00 .00 10.00 44.00 .oo 
10400.000 642.75 .00 642,90 30.93 .()() 217,00 • 00 .00 .oo 10.00 44.00 .oo 

10800.000 643.76 .00 643.91 32.07 .oo 217.00 .oo .00 .00 .00 35.00 .oo 
10800.000 643.76 ,00 643.91 32.07 .oo 217 .oo .00 .00 .00 .00 35,00 .oo 

11110.000 644.30 .oo 644.39 33.82 .oo 217.00 .oo .00 .00 .oo 50.00 .oo 
11110.000 644.30 .00 644.39 33.82 .oo 217.00 .00 .00 .00 .00 50.00 .00 

* 11111.000 644.45 .00 645.25 19.52 • 00 217.00 .oo .00 .00 .00 50.00 .00 

* 11111.000 644.45 .00 645.25 19,52 .oo 217.00 .00 .00 .00 .00 50.00 .oo 

11591.000 646. 75 .00 646.83 39.75 .oo 217.00 .oo .00 .00 .00 50.00 .oo 
11591.000 646.75 .00 646.83 39.75 .oo 217.00 .00 .oo .00 .00 50.00 .00 

11592.000 646,57 .00 646.90 24.43 .oo 217.00 .00 .00 .00 .00 50,00 .oo 
11592.000 646.57 .oo 646.90 24.43 .oo 217.00 .oo ,00 .00 .00 50.00 .oo 

11662.000 647.19 .00 647.50 38.58 .oo 217.00 .oo .00 .00 .oo 50.00 .oo 
11662.000 647.19 .00 647.50 38,58 .oo 217.00 .00 .00 .00 .00 50.00 .00 

11760.000 647.97 .00 648.18 32.54 .oo 217,00 .oo .oo .00 220.00 275.00 .00 
11760.000 647.97 .00 648.18 32.54 .oo 217.00 .oo .00 .00 220.00 275.00 .oo 
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SUMMARY OF ERRORS AHD SPECIAL NOTES 

NOTE SECHO= 7259.000 PROFILE= 1 WSEL BASED ON X5 CARD 
NOTE SECHO= 7259,000 PROFILE= 2 WSEL BASED ON X5 CARD 

CAUTION SECHO= 11111.000 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 11111.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
f'lTI!f!Tnll SEC!();; 11111.000 DMIHT J;'= 1 20 TRIALS ATTEMPTED TO BAUJ!CE WSEL '"'O.Y.&..&.VH '•~v• .., .. .,.- '-
CAUTION SECNO= 11111.000 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECHO= 11111.000 PROFILE= 2 PROBABLE MINIMUM SPECIFIC EliERCY 
CAUTION SECNO= 11111.000 PROFILE= 2 20 TRIALS ATTEMPrED TO BALAIICE WSEL 

-
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...... 
FLOODWAY DATA, CATE EFFECTIVE-FLOOWWAY 
PROFILE HO. 2 

------- FLOODWAY ------- WATER SURFACE ELEVATION 
STATION WIDTH SECTION HEAii WITH WITBOOT DIFFEREHCE 

AREA VELOCITY FLOODWAY FLOODWAY 

2810.000 105. 172. 2.1 630.0 630.0 .0 
3091.000 103. 142. 2.5 630.6 630.6 .o 
3168.000 367. 764. .5 632,9 632.9 .o 
4020,000 130. 185. 1.4 633.0 633.0 .o 
4173.000 109. 149. 1.7 633.3 633.3 .o 
4217.000 125. 266. ,9 634,3 634,3 .0 
4937.000 369. 300. .7 634.5 634,5 .o 
4997.000 363. 235. .9 634.6 634.6 .o 
5057.000 361. 219. .7 634.6 634,6 .0 
5086.000 359. 193. .8 634,6 634,6 .o 
5115.000 328. 151. 1.1 634.7 634.7 .0 
5165.000 312. 182. .9 634.8 634.8 .o 
5205.000 326. 331. .5 635.2 635.2 .o 
5286,000 30. 58. 2.8 635.3 635,3 .0 
5324,000 55, 62. 2.6 635.4 635.4 .0 

i,000 92. 165. 1.0 635.6 635.6 .o 
.__l,000 109. 168 • 1.0 635.6 635.6 .o 
5545,000 12. 47. 3.5 635.6 635.6 .o 
5633.000 54. 147. 1.1 635.9 635,9 .o 
5737.000 100. 157. 1.0 635.9 635,9 .o 
5792.000 65. 52. 3.1 635.8 635.8 .o 
5965.000 392. 1431. .2 636.0 636.0 .o 
6130.000 318. 1175. .2 636.0 636.0 .o 
6250.000 223, 786. .3 636.0 636.0 .o 
6500,000 176. 621. .3 636.0 636,0 .o 
6685,000 302. 1112. .2 636.0 636,0 .o 
6920,000 129. 409. .5 636.0 636.0 .o 
7259.000 17. 109. 2.0 637.1 637 .1 .o 
7260,000 19. 92. 2.3 637.1 637.1 .o 
7367.000 40. 87. 2.5 637.2 637.2 .o 
7977.000 91. 97. 2.2 638.0 638.0 .0 
8632,000 79. 101. 2.2 638.8 638.8 .o 
8832.000 32, 77. 2.8 639,1 639.1 .o 
9000,000 39. 86. 2,5 639.4 639.4 .o 
9600,000 32, 66. 3.3 640.7 640,7 .o 

10000.000 33. 73, 3.0 641.8 641.8 .o 
10400.000 31. 69. 3.2 642,7 642.7 .o 
10800.000 32. 71, 3.0 643,8 643,8 .o 
11110.000 34. 94. 2.3 644.3 644.3 .o 
11111.000 20. 30, 7.1 644.5 644.5 .o 
J' ""l.000 40. 96. 2.3 646.7 646,7 .o 

.. 000 24. 47. 4.6 646.6 646.6 .o 
~ 
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FLOODWAY DATA, CATE EFFECTIVE-FL<XJWWAY 
PROFILE HO. 2 

STATION 

11662.000 
11760.000 

------- FLOODWAY -------
WIDTH SECTION IIEAII 

39. 
33, 

AREA VELOCITY 

49. 
59. 

4.5 
3. 7 

WATER SURFACE ELEVATION 
WITH WITHOUT DIFFERENCE 

FLOODWAY FLOODWAY 

647,2 
648.0 

647.2 
648.0 

.o 

.o 
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1) COUNTY: 

2) STUDY NAME: 

3) WATERCOURSE: 

-

4) DOCUMENT TYPE: (lomf- fx,'f A w/~4J f~J 
./ I 
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************************************************** 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
E!1.RQR COR.R - 0l,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
IBH·PC·XT VERSION AUGUST 1985 

************************************************** 

C 
Tl WATER SURFACE PROF. 10,50,100 & 500 YEAR FLOOD 
T2 CITY OF STERLING HEIGHTS CHRISSMAN DRAIN 
T3 EXISTING CONDITIONS MODEL WITH NEW FLOWS (FILE NAME CDEXNF.l) 

Jl !CHECK INQ NINV IDIR STRT METRIC HVINS 

o. 2. o. 0. .000000 .oo .0 

J2 NPROF !PLOT PRFVS XSECV XSECH FIi ALLOC 

1.000 .000 -1.000 ,000 .000 .000 .000 

THIS Rllll EXECUTED 12-26·95 

Q WSEL FQ 

0. 630.200 ,000 

IBW CHNIM !TRACE 

.000 .000 .ooo 

J5 LPRNT NUMSEC ********REQUESTED SECTION NUMBERS******** 

-·-10,000 -10.000 .000 .ooo .000 .000 .000 .000 .000 .000 

NC .060 .060 .040 ,500 1.000 .000 .000 .000 .000 
QT 4.000 51.000 94.000 108.000 159.000 .000 .ooo .000 .000 

UPSTREAM OF EX. 66' CONFLUENCE WITH 114' GREENS DRAIN ENCLOSURE 
STARTING WATER SURFACES BY NORMAL DEP'l'J! 

X1 3273.000 7.000 50.000 80,000 692.000 692.000 692.000 .000 ,000 
GR 631.980 .000 631.960 50,000 626.970 62.000 626.560 65.000 627.200 
GR 631.220 80.000 633.930 130,000 .000 .000 .ooo .000 .000 

QT 4,000 51. 000 94.000 108,000 159.000 .000 ,000 ,000 .000 
11B 5.000 .050 292,000 .050 296.000 .040 305.000 .040 312.000 
11B 500,000 .000 .000 .ooo .000 .000 .ooo .ooo .000 
X1 3965,000 10.000 292.000 312,000 692.000 692.000 692.000 .000 ,000 
X3 .000 .000 .000 200,000 .000 400.000 ,000 .000 .000 
GR 634,600 ,000 634.400 100.000 631.800 200.000 632.000 292.000 627.900 
GR 628.100 302.000 628.400 305.000 632.100 312.000 636.600 400,000 636.700 

QT 4,000 50,000 92.000 106.000 156.000 .000 .000 .000 .000 
11B 3.000 .050 298.000 .070 302.000 .055 545.000 .000 .000 

IXllillSTREAM OF EX. 48' CULVERT AT IIAIIXS ROAD 
Xl 4118,000 18.000 298.000 302,000 250.000 200.000 153.000 .795 .000 
X3 .000 .000 .000 200.000 .000 400.000 .ooo .ooo .000 
GR 634,600 .ooo 634.400 100.000 633.500 126.000 631.800 200.000 632.200 
GP 629,500 298.000 630.900 298.000 628. 400 299.000 628.200 300,000 628.400 
~ 629,500 302.000 630.900 302,000 629.500 302,000 632,100 312,000 633.900 
GR 636,600 400.000 636.700 500,000 636.900 545.000 ,000 .000 .000 
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-HB 3.000 .050 298.000 .070 302.000 .055 545.000 .000 .000 .000 
SB .000 2.700 2.710 .000 4.000 .ooo 12.560 .000 628.200 628.200 

UPSTREAM OF EX. 48' CULVERT AT IIAlfKS ROAD 
X1 4162.000 18.000 298.000 302.000 44.000 44.000 44.000 .795 .000 .000 
X2 .000 .000 1.000 632.200 633. 400 .000 .000 .000 .795 .000 
X3 .000 .000 .ooo 200.000 .000 400.000 .000 .000 .000 .000 
BT 8.000 200.000 633.400 .000 298.000 633.600 630.900 299.000 633.600 632.000 
BT 300.000 633.600 632.200 301.000 633.600 632.000 302.000 633.600 630.900 350.000 
BT 633.900 .000 400.000 636.600 .000 .ooo .ooo .000 .000 .000 
GR 634.600 .000 634.400 100.000 633.500 126.000 631.800 200.000 632.200 292.000 
GR 629.500 298.000 630.900 298.000 628.400 299.000 628.200 300.000 628.400 301.000 
GR 629.500 302.000 630. 900 302.000 629.500 302.000 632.100 312.000 633.900 350.000 
GR 636.600 400.000 636. 700 500.000 636.900 545.000 .000 .000 .000 .000 

HB 5.000 .045 400.000 .045 409.000 .040 413.000 .045 418.000 .045 
NB 1300.000 .000 .000 .000 .000 .ooo .000 .000 .000 .000 
QT 4.000 50.000 93.000 107.000 157.000 .ooo .000 .000 .000 .000 

'FEMA' STATION 4937 
X1 4882.000 18.000 400.000 418.000 600.000 800.000 720.000 .000 -.500 .000 
X3 .ooo .000 .000 60.000 .000 550.000 .000 .000 .000 .000 
GR 633.900 .000 634.300 100.000 633.900 200.000 634. 700 300.000 634.300 400.000 
GR 631.800 405.000 630.900 409.000 631. 700 413.000 634. 700 418.000 637.200 500.000 
GR 634.600 600.000 635.300 700.000 635.000 800.000 634.500 900.000 634.900 1000.000 
GR 634.500 1100.000 636.000 1200.000 637.700 1300 .ooo .000 .000 .000 .000 - 'FEMA' STATION 4997 
XI 4942.000 .000 .000 .000 55.000 70.000 60.000 .000 .200 .000 
X3 .000 .000 .ooo 60.000 .000 550.000 .000 .000 .000 .000 

'FEMA' STATIOH 5057 
X1 5002.000 .000 .000 .000 50.000 70.000 60.000 .000 .100 .000 
X3 .000 .000 .ooo 60.000 .000 550.000 .000 .ooo .000 .000 

'FEMA' STATION 5086 
X1 5031.000 .000 .000 .000 25.000 35.000 29.000 .ooo .100 .000 
X3 . 000 .000 .000 60.000 .ooo 550.000 .000 .000 .000 .000 

NC .060 .060 .040 .300 .500 .000 .000 .000 .000 .000 
OT 4.000 49.000 92.000 105.000 155.000 .ooo .000 .000 .000 .000 

llOWlfSTREAM OF EX. 12'X 4' BOX CULVERT AT 19 HILE ROAD 
X1 5065.000 8.000 80.000 92.000 34.000 34.000 34.000 .ooo ,000 ,000 
X3 10.000 .000 .000 .000 .000 .000 .000 635.390 635.390 .000 
GR 634.500 .ooo 634,500 50.000 632.500 80.000 630.500 80.000 630.500 92.000 
GR 632.500 92.000 637.100 155.000 637.400 185.000 .000 .ooo .000 .000 

SB .ooo 1. 750 2.500 .000 12.000 .000 24 .000 .000 630.680 630.500 
UPSTREAM OF 12'X 4' BOX CULVERT AT 19 MILE ROAD 

X1 5241.000 8.000 80.000 92.000 176.000 176.000 176.000 .000 .000 .000 
X2 .ooo .000 1.000 632.680 635. 390 .000 .000 .000 .000 .000 
X' 10.000 .000 .000 .000 .000 .ooo .000 635.390 635.390 .000 
b, -- 6.000 .000 635.390 634.500 50.000 636.390 634.500 80.000 636.390 632.680 
BT 92.000 636.390 632.680 155.000 637.100 .ooo 185.000 637. 400 .000 .000 
GR 634.500 .000 634.500 SD.ODO 632.680 80.000 630.680 80.000 630.680 92.000 
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632,680 92.000 637.100 155.000 637. 400 185.000 .ooo .000 .000 .000 -
X1 5269.000 4.000 .000 43.000 28.000 28.000 28.000 .000 .ooo .000 
GR 636.000 .ooo 631.220 19.000 631.220 25.000 635.650 43.000 .ooo .000 

X1 5502.000 8.000 .000 52.000 233.000 233.000 233.000 .000 .000 .000 
GR 636.000 .ooo 631.540 22.000 631.440 28.000 631.540 34.000 634.830 52.000 
GR 635.080 93.000 635.750 115.000 635.920 126.000 .000 .000 .000 .ooo 

IXlWIISTREAH OF 12'X4' BOX CULVERT 
X1 5545.000 7.000 25.000 37.000 43.000 43.000 43.000 .000 .ooo .ooo 
X3 10.000 .ooo .000 .000 .ooo .000 .000 637 .500 637.500 .000 
GR 636.580 .000 635.660 25.000 631.660 25.000 631.660 37.000 635.660 37,000 
GR 634.780 60.000 635.940 130.000 .000 .000 .000 .000 .000 .ooo 

SB .000 1.750 2.500 .000 12.000 .000 48.000 .ooo 631.680 631.660 
UPSTREAM OF 12'X4' BOX CULVERT 
SECTION 'Kl' 

X1 5633.000 7.000 .000 55.000 88.000 88.000 88.000 .000 .ooo .000 
X2 .000 .ooo 1.000 635.630 637.500 .000 .000 .000 .000 .000 
X3 10.000 .000 .000 .000 .000 .ooo .000 637.500 637.500 .000 
BT 4.000 .ooo 637.500 637.000 25.000 637.500 635.680 37.000 637.500 635.680 
BT 60.000 637.500 637 .000 .000 .000 .000 .000 .000 .ooo .000 
GR 636.030 .ooo 631.530 25.000 631.430 32.000 631.530 37.000 635.230 55.000 
GR 635. 700 60.000 636.100 67.000 .000 .000 .000 .000 .000 .000 

...... .060 .060 .040 .000 .ooo .000 .000 .000 .000 .000 
Xl 5737.000 8,000 .000 52.000 104.000 104.000 104.000 .000 .000 .000 
GR 636.300 .000 631.880 22.000 631. 780 28.000 631.880 34.000 635.100 52.000 
GR 635.530 93.000 636.300 112.000 636. 400 123.000 .000 .000 .000 .000 

NC .060 ,060 .040 .300 .500 .000 .000 .ooo .000 .000 
CONC CTRL STRUCT FOR 10 YEAR EVENT AJID DOWHSTRE.~1 :·:: : " .:~:.c:.:.~ c:.~::: 

X1 5792.000 14.000 35.000 52.000 55,000 55.000 55.000 .000 .000 .000 
GR 637 .000 .ooo 636.000 20.000 635.970 30.000 636.000 35.000 635.000 35.000 
GR 635.000 39.000 632.000 39.750 632.000 47.250 635.000 48.000 635.000 52.000 
GR 636.950 52,000 635.680 57.000 635.180 67.000 636.350 130.000 .000 .000 

NC .060 .060 .040 .100 .300 .000 .000 .ooo .000 .000 
QT 4.000 109.000 183.000 210.000 294.000 .000 .000 .000 .000 .000 

SECTION THRU EXISTING POND 
X1 5965.000 7.000 .000 459.000 120.000 330.000 173.000 .000 .000 .000 
GR 637 .ooo .000 636. 300 12.000 635.000 18.000 632.000 42,000 632.000 356.000 
GR 637.800 427 .000 638.400 459.000 .000 .000 .000 .000 .000 .000 

SECTION THRO EXISTING POND 
X1 6130.000 7.000 .000 415,000 130,000 235.000 165.000 .000 .000 .000 
GR 637.000 .000 636.300 12,000 632,000 36.000 632.000 300.000 636. 400 334 .000 
GR 637.200 367.000 639.900 415.000 .000 .000 .000 .000 .000 .000 
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- SECTION THRU EXISTING POND 
SECTION "Ll" 

Xl 6250.000 6.000 .000 245.000 120.000 120.000 120.000 .ODO .000 .000 
GR 637.000 .000 635.000 12.000 632,000 30.000 632.000 198.000 636.300 228.000 
GR 637 .000 245.000 .000 .000 .000 .000 .000 .000 .000 .000 

SECTION THRO EXISTING POND 
X1 6500.000 7.000 .000 232.000 250.000 250.000 250.000 .000 .000 .000 
GR 637.300 .000 636. 900 20.000 632,000 45.000 632.000 176.000 636.400 203.000 
GR 637.400 214,000 638.900 232.000 .ooo .ooo ,000 .000 .000 .000 

SECTION THRO EXISTING POND 
X1 6685.000 7.000 .000 365.000 250.000 155.000 185.000 .000 .000 .000 
GR 639.200 .ooo 637 .000 21.000 632,000 58.000 632.000 306.000 636. 400 332.000 
"" £"J£ Cl'V\ 'l JC: 1\1\I\ .--.n o,nr,. 365.000 Mn .GOO nM Mn non Mn •• OJl!Jo~VV .J'f~.vvv oJo. ,vv ,WU .vvv .vw ,VUV ,UVV 

OT 4.000 44.000 84,000 92.000 151.000 .ooo .000 .000 .ooo .000 
SECTION TBRU EXISTING POND 
UPSTREAJI EIID OF S'IURAGE BASIN AND DOI/IISTREAH END OF 81" CONC CUL\'ER'T 

Xl 6920.000 12.000 ,000 157 .000 310.000 175.000 235,000 .000 .ooo .000 
GR 637.000 .000 636.000 20.000 635.000 30,000 634.000 40.000 633.000 46.000 
GR 632.000 51.000 632.000 129.000 633.000 134,000 634.000 139.000 635.000 143.000 
GR 636,000 148.000 637 .000 157.000 .000 .000 .000 .000 .ooo .000 

4,000 44,000 a~.oou 100.000 152.000 .000 .000 .000 .ooo .000 - UPSTREAM EIID OF 84' CONCRETE CULVERT 
SECTION 'Nl • 

X1 7259.000 4.000 .000 17.130 344.000 334,000 339.000 .000 .ooo .000 
X5 -4.000 .050 .170 .230 .530 .000 .000 .000 .000 .000 
GR 639,000 .000 630,770 .ooo 630.770 17,130 639.000 17.130 .ooo .000 

.aECK DAM AT UPSTREAM END OF 84' CONCRETE CULVERT 
X1 7260.000 4.000 .000 19.130 1.000 1.000 1.000 .000 .000 .000 
GR 639.000 .ooo 632,300 .000 632.300 19,130 639.000 19.130 .000 .000 

X1 7367,000 9.000 245.000 280.000 107.000 107.000 107 .000 .000 .000 .000 
GR 638,700 .000 637.500 230.000 637.000 245.000 632.800 260.000 632.800 265.000 
GR 635.500 273,000 637.800 280.000 638.000 314.000 638.700 420.000 .000 ,000 

X1 7977.000 9,000 333,000 370.000 595.000 620.000 610.000 .000 .000 .000 
GR 639.200 .000 638.100 255.000 637.900 310.000 637.900 333.000 633,500 353,000 
GR 633,500 357.000 638.200 370.000 638.200 390.000 743,000 445.000 .000 .ooo 

QT 4.000 43.000 83.000 99,000 150.000 .ooo .ooo ,000 .ooo .000 
Xl 8632.000 8.000 202.000 242.000 650.000 660.000 655.000 .000 .000 .000 
GR 640.000 .000 639.300 100.000 638.500 202.000 634,600 223.000 634.600 227.000 
GR 639.000 242.000 639.400 265.000 643.900 400.000 .000 .000 .000 .000 
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- 8832.000 4.000 .ooo 36.300 200.000 200.000 200.000 .000 .000 .ooo 
GR 639.800 .000 634. 760 17.500 634. 760 21.500 639.700 36.300 .000 .000 

SECTION "Nl" 
Xl 9000.000 4.000 .()()() 47.000 168.000 168.000 168.000 .000 .000 .000 
GR 640.100 .000 635.690 19.500 635.690 26.500 640.500 47.000 .000 .ooo 

Xl 9600.000 4.000 .ooo 42.000 600.000 600.000 600.000 .000 .000 .000 
GR 642.000 .000 637.330 17.000 637.330 25.000 642.300 42.000 .000 .000 

Ill 4.000 38.000 68.000 79.000 115.000 .000 .000 .000 .000 .000 
Xl 10000.000 4.000 .ooo 40.000 400.000 400.000 400.000 .000 .000 .000 
GR 642.800 .000 638.130 16.600 638.130 23.600 642.700 40.000 .000 .000 

Xi 10400.000 5.000 i0.000 44.000 400.000 400.000 400.000 .000 .000 .000 
GR 643.500 .ooo 643.100 10.000 639.130 26.600 639.130 33.600 643.400 44.000 

Xl 10800.000 5.000 .ooo 35.000 400,000 400.000 400.000 .000 .000 .000 
GR 644.400 .000 640,190 13.500 640.190 21.500 644.000 35.000 645.000 130.000 

CHECK DAN 
SECTIOH "01" 

Xl 11110.000 4.000 .()()() 50.000 311.000 311.000 311.000 .ooo .000 .000 
GR 647,000 .ooo 639.330 23.000 639.330 27.000 647.000 50.000 .000 .000 

'_. 11111. 000 6.000 • 000 50.000 1.000 1.000 1.000 .000 .000 .000 
GR 647.000 .ooo 645,530 12.000 641.870 23.000 641.870 27.000 645.530 38.000 
GR 647 .000 50.000 • 000 .ooo .000 .000 .000 .000 .000 .000 

CHECK DAN 
SECTION "Pl' 

Xl 11591.000 4.000 .ooo 50.000 481.000 481.000 481.000 .000 .ooo .000 
GR 648,000 .000 642,370 23,000 642.370 27.000 648.000 50.000 .000 .000 

Xl 11592.000 6.000 .000 50.000 1.000 1.000 1.000 .000 .000 .000 
GR 650.000 .000 650.000 2.500 643.500 22.000 643.500 28.000 650.000 47.500 
GR 650.000 50.000 .000 .ooo .000 .000 .000 .000 .000 .000 

OT 4.000 33.000 53.000 59.000 80.000 .000 .000 .000 .000 .000 
SOOTH R.O.W LINE OF M-59 

Xl 11662,000 4.000 .000 50.000 70.000 70.000 70.000 .000 .000 .000 
GR 648.000 .000 645.200 20.000 645,200 30.000 648.000 50.000 .000 .000 

C?Pf"l'ITnu nn1 II l'V\L1UC'll'IDt'lU mm n'l7 t'VTC'!l'T•i. !.I .,L '"' I ,11u n IU ,UU .. ,.,\ 
o.lM\,l.l.\lH ~· w,muJnll.llrl r..nu uc LAL.Jll.1111 mi ~,i;Lvr,n1 u11vr.r; r,~rmr r.:; 

AIID M-59 
Xl 11760.000 13.000 220.000 275.000 98.000 98.000 98.000 .000 .000 .000 
GR 650.100 .000 649.600 50.000 649.300 100.000 651.500 150.000 652.000 200.000 
GR 651.500 220.000 645.600 240.000 645.700 258.000 651.600 275.000 653.200 300.000 
GR 653.800 350.000 654.300 400.000 654.100 450.000 .000 .000 .000 """ .vuv 
p• .000 .000 .ooo .000 .000 .ooo .000 .000 .000 .000 



12-26-95 11:33:12 

-
************************************************** 

BEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
IBII-PC-XT VERSION AUGUST 1985 

************************************************** 

Tl 
T2 
T3 50 YEAR EVEllT EXIST CONDITIONS 

Jl ICBECK INQ NINV !DIR STRT 

-10. 3. o. o. .000000 

J2 NPROF !PLOT PRFVS XSECV XSECB 

2.000 .ooo -1.000 .000 .000 

PAGE 6 

THIS Rllli EXECUTED 12-26-95 

METRIC HVINS Q WSEL FQ 

.00 . o o . 631.100 .000 

FN ALLOC IBW CHHIM !TRACE 

.000 .ooo .ooo .000 .000 
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-
************************************************** 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
IBM-PC-XT VERSION AUGUST 1985 

************************************************** 

Tl 
T2 
T3 100 YEAR EVENT EXIST CONDITIONS 

Jl !CHECK !NQ NINV IDIR STRT 

-10. 4. o. 0. .000000 

J2 HPROF !PLOT PRFVS XSECV XSECB 

3.000 .000 -1.000 .ooo .ooo 

PAGE 7 

THIS RUH EXECUTED 12-26-95 

METRIC HVINS Q WSEL FQ 

.oo .0 o. 631.180 .ooo 

FN ALLDC IBW CHHIM I TRACE 

.000 .000 .ooo .000 .000 
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************************************************** 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
IKlDIFICATION - 50,51,52,53,54,55,56 
IBM-PC-XT VERSION AUGUST 1985 

************************************************** 

Tl 
T2 
T3 500 YEAR EVEllT EXIST CONDITIONS 

Jl !CHECK INQ NINV !DIR STRT 

-10. 5. 0. o. .000000 

J2 NPROF !PLOT PRFVS XSECV XSECH 

15.000 .000 -1.000 .ooo .000 

PAGE 8 

THIS RIJII EXECUTED 12-26-95 

METRIC HVINS Q WSEL FQ 

.oo • 0 o • 631.220 .000 

FN ALLDC IBW CHHIM !TRACE 

.ooo .000 .000 .000 .000 
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-
THIS RUll EXECUTED 12-26-95 

************************************************** 
HEC2 RELEASE DATED HOV 76 OPDATED HAY 1984 
ERROR CORR - Ol,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
IBM-PC-XT VERSION AUGUST 1985 

************************************************** 

C 
~mt,T'IT/11~ .. ; ::;·: :; :;::: ~::;;:;; ::·::::':., INDICATES MESSAGE Iff SIJMHARY OF ERRORS LIST _ , .,.,_ ,_ _.._ _ .......... 1... _ 

ING CONDITIONS HODEL WIT 

SIJMHARY PRINTOUT TABLE 150 

SECNO XLCB ELTRD ELLC ELHIN Q CWSEL CRIWS EG lOK*S VCH AREA .on: 

3273.000 .00 .oo .00 626.56 51.00 630.20 .00 630.22 3.67 1.10 46.24 26.64 
3273.000 .00 .00 .oo 626.56 94.00 631.10 .00 631.13 4.28 1.36 68.88 45.41 
i'l'71 tVV'I nn nn M "''- "" 1no M '-11 1 0 M 631.22 5.19 1.52 71.10 47.39 J-,1.JoVVV ,vv ,vv ,vv V""Uo.JV .LVUoVV U..I.L • .LU ,vv 

3273.000 .00 .oo .oo 626.56 159.00 631.22 .00 631.30 10.80 2.20 72.22 48.39 

..__ 3965.000 692.00 .oo .00 627.90 51.00 630.59 .00 630.63 9.64 1.67 30.59 16.43 
3965.000 692.00 .00 .00 627.90 94,00 631.55 .00 631.61 10. 72 2.00 46.99 28.71 
3965.000 692.00 .00 .oo 627.90 108.00 631.70 .00 631.78 12.10 2.16 49.98 3i.05 

* 3965.000 692.00 .00 .00 627, 90 159.00 632.10 630,03 632,20 16.54 2,62 76.07 39,10 

4118,000 153.00 .oo .oo 628.20 50,00 631.04 .00 631.28 286.38 4.06 12,84 2.95 
4118,000 153.00 .oo .00 628,20 92.00 631.99 .oo 632,17 134.68 3.53 28,57 7.93 
4118.000 153.00 .oo .00 628.20 106,00 632.18 .oo 632.32 105.57 3.24 40,98 10.32 
4118.000 153.00 .oo .oo 628.20 156.00 632.63 .oo 632,70 43.55 2.26 83.73 23.64 

4162.000 44.00 633.40 632.20 628.20 50.00 632.35 .00 632, 41 198.38 .oo 24.73 3.55 
4162.000 44.00 633. 40 632.20 628.20 92.00 632,63 .00 632,69 83,32 .00 46.33 10.08 
4162.000 44.00 633,40 632.20 628,20 106.00 633,75 .oo 633. 76 1.46 .49 204.79 87.65 
4162.000 44.00 633.40 632.20 628. 20 156.00 633.98 .oo 633.98 2.18 ,62 231.69 105.65 

4882.000 720.00 .00 .00 630.40 50.00 633. 71 .oo 633,73 7.03 1.33 52.42 18,86 
4882.000 720.00 .00 .00 630.40 93.00 633.97 .oo 634,00 8.93 1.57 109,65 31.12 
4882.000 720.00 .00 ,00 630.40 107.00 633.97 .00 634.00 11,93 1.82 109,10 30.99 
4882.000 720.00 .oo ,00 630. 40 157,00 634,22 .oo 634.25 7.72 1.73 190.04 56.52 

4942.000 60;;00 .oo .00 630.60 50.00 633.76 .00 633.79 9.94 1.55 36,29 15,86 
4942.000 60,00 .00 .00 630.60 93,00 634,04 .00 634.09 15,45 2.02 77.82 23,66 
4942.000 60.00 .00 .00 630.60 107.00 634,06 .00 634.12 19.25 2.26 81.10 24.39 
4942.000 60.00 .oo .00 630.60 157.00 634.28 .00 634,32 15.64 2.13 142,57 39.70 

>002.000 60.00 .00 .00 630.70 50.00 633.82 .00 633,86 10.77 i.61 33.32 15.24 
- 5002.000 60.00 .oo .00 630, 70 93.00 634.13 .00 634.19 16.50 2.08 74,26 22,89 

5002.000 60.00 .00 .00 630.70 107.00 634.17 .oo 634.23 19.00 2.25 81.81 24.54 
5002.000 60,00 .oo .oo 630.70 157.00 634,37 .oo 634.42 16,93 2.21 136,83 38.15 
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SECIIO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG lOK*S VCH AREA .OlK -
5031.000 29.00 .00 .oo 630.80 50.00 633.85 .00 633.90 11.91 1.67 30.32 14.49 
5031.000 29.00 .00 .00 630.80 93.00 634.18 .00 634.25 19.43 2.24 65.15 21.10 
5031.000 29.00 .00 .oo 630.80 107.00 634.23 .00 634.30 21.90 2.40 74.13 22.87 
5031.000 29.00 .oo .00 630.80 157.00 634.42 .00 634.48 20.36 2.40 124 .09 34.79 

5065.000 34.00 .00 .oo 630.50 49.00 633.90 .00 633.92 3.03 1.20 40.69 28.17 
5065.000 34.00 .00 .oo 630.50 92.00 634.23 .00 634.29 7.72 2.05 44.83 33.10 
5065.000 34.00 .oo .00 630,50 105.00 634.27 .00 634.35 9.78 2.32 45.22 33.58 
5065.000 34.00 .oo .oo 630.50 155.00 634.43 .oo 634.60 18.44 3.28 47.22 36.09 

5241.000 176.00 635.39 632.68 630.68 49.00 633.99 .oo 634.01 3.29 1.23 39.69 27.02 
5241.000 176.00 635.39 632.68 630.68 92.00 634.57 .00 634.63 6.78 1.97 46.62 35.34 
5241.000 176.00 635.39 632.68 630.68 105.00 634. 72 .oo 634.79 7.78 2.17 48.42 37.64 
5241.000 176.00 635.39 632.68 630.68 155.00 635.54 .00 635.55 2.16 1.29 227.42 105. 41 

5269.000 28.00 .00 .oo 631.22 49.00 634.01 .00 634.02 3.92 1.03 47.79 24. 74 
5269.000 23.00 .oo .00 631.22 92.00 634.62 .oo 634.65 5.58 1.37 66.95 38.94 
5269.000 28.00 .oo .00 631.22 105.00 634.79 .00 634.82 5.87 1.45 72.52 43.34 
5269.000 28.00 .oo .oo 631.22 155.00 635.53 .oo 635.57 5.31 1.54 100.64 67.24 

5502.000 233.00 .00 .oo 631.44 49.00 634.08 .oo 634.09 2.08 .75 65.07 33.99 
5502.000 233.00 .oo .oo 631.44 92.00 634.73 .00 634.75 2.87 1.00 91.88 54.28 
5502.000 233.00 .oo .00 631.44 105.00 634. 90 .00 634. 92 2.97 1.05 100.08 60.94 
-502.000 233.00 .oo .00 631. 44 155.00 635.64 .oo 635.65 2.32 1.08 167.42 101. 74 

----5545.000 43.00 .00 .00 631.66 49.00 634.08 .00 634.12 9.88 1.68 29.13 15.59 
5545.000 43.00 .oo .00 631.66 92.00 634.72 .00 634.81 17.81 2.51 36,67 21.80 
5545.000 43.00 .oo .00 631.66 105.00 634.88 .00 634.99 19.98 2.72 38.62 23.49 
5545.000 43.00 .oo .00 631.66 155.00 635.58 .00 635.75 24.80 3.29 47.09 31.12 

5633.000 88.00 637.50 635.63 631.43 49.00 634.16 .00 634.17 1.83 .72 68.17 36.19 
5633.000 88.00 637.50 635.63 631. 43 92.00 634.87 .oo 634.88 2.36 .93 98.79 59.85 
5633.000 88.00 637.50 635.63 631.43 105.00 635.06 .oo 635.07 2.44 .98 107.67 67.23 
5633.000 88.00 637.50 635.63 631.43 155.00 635.84 .00 635.86 3.23 1.06 145.88 86.29 

5737.000 104.00 .oo .oo 631.78 49,00 634.18 .00 634.19 3.13 .87 56.21 27.72 
5737 .000 104 .oo .00 .oo 631. 78 92.00 634.90 .oo 634.92 3.59 1.08 84.91 48.56 
5737.000 104 .00 .00 .00 631. 78 105.00 635.08 .oo 635.10 3.62 1.13 93.29 55.16 
5737 .000 104.00 .00 .oo 631. 78 155.00 635.87 .oo 635.89 2.62 1.13 155.20 95.72 

5792.000 55.00 .00 .00 632.00 49.00 634.17 .00 634.29 34. 71 2.81 17.43 8.32 
5792.000 55.00 .oo .00 632.00 92.00 634.84 .oo 635.08 53.94 3.95 23.27 12.53 
5792.000 55.00 .oo .oo 632.00 105.00 635.01 .oo 635.29 106.01 4.20 24.99 10.20 
5792.000 55.00 .00 .oo 632.00 155.00 635.82 .oo 636.02 49.67 3.67 53.83 21.99 

5965.000 173.00 .oo .oo 632.00 109.00 634.30 .oo 634.30 .05 .14 776.97 481.30 
5965.000 173.00 .00 .00 632.00 183.00 635.10 .00 635.10 .05 ,17 1071.90 799.52 
5965.000 173.00 .oo .oo 632.00 210.00 635.32 .oo 635.32 .05 .18 1152. 43 896.39 
<965.000 173.00 .oo .oo 632.00 294.00 636.04 .00 636.04 .05 .21 1430. 40 1258.15 
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SECN0 XLCB ELTRD ELLC ELMIN Q CWSEL CRIWS EG lOK*S VCB AREA .OlK -
6130.000 165.00 ,00 .00 632.00 109.00 634.30 .oo 634.30 .07 .17 643.67 402.27 
6130.000 165,00 .00 .oo 632,00 183.00 635.10 .00 635.10 .08 .21 883.68 666.07 
6130.000 165.00 .00 .00 632.00 210.00 635.32 .00 635.32 .08 ,22 949,04 745.53 
6130.000 165.00 .00 .00 632.00 294 .00 636.04 .oo 636.04 .08 .25 1174.21 1041.41 

6250.000 120.00 .oo .00 632.00 109.00 634.31 .oo 634.31 .18 .26 421.72 259.13 
6250.000 120.00 .00 .00 632.00 183.00 635.11 .oo 635.11 .18 .31 584.22 431.00 
6250.000 120.00 .00 .00 632.00 2i0.00 635.32 .00 635.32 .19 .33 628.91 483.04 
6250.000 120.00 .00 .00 632.00 294 .00 636.04 .00 636.04 .19 .37 784.13 677.65 

6500.000 250.00 .oo .oo 632.00 109.00 634.31 .oo 634.31 .29 .33 332.33 203.23 
6500.000 250.00 .00 .00 632.00 183.00 635.11 .oo 635.11 .29 .40 461.46 338.29 
6500.000 250,00 .00 .00 632.00 210.00 635.32 .00 635.33 .31 .42 497.ll 379.27 
6500.000 250,00 .00 .00 632.00 294.00 636.04 .00 636.05 .30 .47 621.ll 532.59 

6685.000 185.00 .00 .00 632.00 109.00 634.31 .00 634.31 .08 .18 609.75 381.35 
6685.000 185.00 .00 .oo 6n.oo 183.00 635.ii .oo 635.12 .08 .22 837.00 630.46 
6685.000 185.00 .00 .00 632.00 210.00 635.33 .00 635.33 .09 .23 899.12 705.71 
6685.000 185,00 .oo .oo 632.00 294.00 636.05 .00 636.05 .09 .26 1112. 75 985.18 

6920.000 235.00 ,00 .00 632.00 44.00 634.32 .oo 634.32 .13 .21 208.75 123. 49 
6920.000 235.00 .00 .00 632.00 84.00 635.12 .oo 635.12 .17 ,28 296.06 206.18 
6920.000 235.00 ,00 .00 632.00 92.00 635.33 .00 635.33 .16 .29 320.96 231.57 
·920.000 235.00 .00 .oo 632.00 151.00 636.05 .00 636.05 .21 .37 409.77 326.89 -* "1"'llt:I\ J'V'\I\ ., ..,,,. 1\1\ M M 630.77 44.00 634.37 .00 634.37 i.07 .71 61.60 42.52 l~-:J.,,UVV J.J:1,UU .w .w 

* 7259.000 339.00 .00 .00 630.77 85.00 635.29 .oo 635.31 2.06 1.10 77,37 59,22 

* 7259.000 339.00 .00 .00 630.77 100.00 635.56 .00 635.58 2.41 1.22 82.06 64.43 
* 7259.000 339,00 .00 .00 630.77 152.00 636.58 .oo 636.62 3.23 1.53 99.52 84.61 

7260.000 1.00 .00 .00 632.30 44.00 634.36 .00 634.38 4.43 1.11 39.53 20.91 
7260.000 1.00 .00 .00 632.30 85.00 635.28 .oo 635.31 5,38 1.49 57.03 36.63 
7260.000 1.00 .oo .00 632.30 100.00 635.55 .00 635.59 5.73 1.61 62,26 41.79 
7260.000 1.00 .00 .00 632.30 152.00 636.57 .oo 636,62 5.91 1.86 81.76 62.54 

7367.000 107.00 .00 .00 632.80 44.00 634.41 .00 634.52 51.03 2.70 16.31 6.16 
7367.000 107.00 .00 .00 632.80 85.00 635.34 .oo 635.44 26.44 2.52 33.79 16.53 
7367 .000 107.00 .00 .00 632.80 100.00 635.62 .00 635.72 23.18 2.50 40.05 20.77 
7367.000 107.00 .00 .oo 632.80 152.00 636.64 .oo 636. 72 13.23 2.25 67.47 41. 79 

7977.000 610.00 .00 .00 633.50 44.00 635.80 .00 635.84 11.77 1.54 28.55 12.83 
7977.000 610.00 .00 .00 633.50 85.00 636.49 .00 636.55 13.18 l.90 44.73 23.42 
7977 .000 610.00 .00 .00 633.50 100.00 636.71 .00 636.77 13.26 1.98 50.38 27 .47 
.,,....,., 1\/\I\ r,I\ ,..,,. .00 .oo 633.50 152.00 637.42 .00 637.49 11.92 2.12 71.69 44.03 ,.,,,,uuu 01U,UU 

8632.000 655.00 .00 .00 634,60 43.00 636.65 .00 636.69 14.61 1.60 26.94 11.25 
8632.000 655.00 .00 .00 634.60 83.00 637 .38 .00 637.43 13.86 l.85 44.88 22.29 
8632.000 655.00 .00 .00 634.60 99,00 637,60 .oo 637.65 13. 78 l.93 51.31 26.67 
%32.000 655.00 .00 .00 634.60 150.00 638.22 .00 638.29 12.59 2.07 72.41 42.27 
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SECHO XLCB ELTRD - ELLC ELMI!I 0 CWSEL CRIWS EG l0K*S VCH AREA .01.K 

8832.000 200.00 .00 .00 634.76 43.00 636.95 .oo 637.00 16.08 l. 77 24,34 10.72 
8832.000 200.00 .00 .00 634.76 83.00 637.67 .00 637. 74 16,79 2.12 39.09 20.26 
8832.000 200.00 .oo .oo 634.76 99.00 637.89 .oo 637.97 17 .22 2,24 44.16 23.86 
8832.000 200.00 .00 .oo 634.76 150.00 638.49 .oo 638.59 17.35 2.50 60.06 36.01 

9000.000 168.00 .00 .oo 635.69 43.00 637.28 .oo 637.34 25.64 1.94 22.18 8.49 
9000.000 168.00 .oo .00 635.69 83.00 637.98 .00 638.~ 20.69 2.13 38.92 18.25 
9000.000 168.00 .00 .00 635.69 99.00 638.20 .00 638.28 19.92 2.20 44.96 22.18 
9000.000 168.00 .00 .oo 635.69 150.00 638.80 .00 638.89 17.77 2.35 63,84 35.59 

9600.000 600.00 .00 .00 637.33 43.00 638.88 .00 638.95 27.99 2.06 20.83 8.13 
9600.000 600.00 .oo .oo 637.33 83.00 639.44 .oo 639.54 29.82 2.53 32.80 15.20 
9600.000 600.00 .00 .oo 637.33 99.00 639.63 .oo 639.74 30.13 2.66 37.18 18.04 
9600.000 600.00 .oo .00 637.33 150.00 640.14 .00 640.27 30.48 2.99 50.23 27.17 

10000.000 400.00 .oo .00 638.13 38.00 639.82 .oo 639.86 18.36 1.72 22.03 8.87 
10000.000 400.00 .oo .oo 638.13 68.00 640.40 .00 640.46 17.23 1.97 ..,. r ... ,,. .. n 

J'l,J.t: 10,.)0 

10000.000 400.00 .00 .00 638.13 79.00 640.59 .oo 640.65 16.64 2.02 39.05 19.37 
10000.000 400.00 .oo .oo 638.13 115.00 641.10 .00 641.18 15.96 2.20 52.33 28.79 

10400.000 400.00 .00 .oo 639.13 38.00 640.68 .oo 640,75 26.82 2.01 18.95 7.34 
10400.000 400.00 .oo .00 639.13 68.00 641.22 .00 641.31 26.26 2,33 29.16 13.27 
10400.000 400.00 .00 .00 639.13 79.00 641.39 .00 641.48 25.91 2.42 32, 71 15.52 

'400.000 400.00 .oo .oo 639.13 115.00 641.87 .oo 641.97 24 .69 2.62 43.89 23.14 -10800.000 400.00 .00 .oo 640.19 38.00 641. 71 .oo 641.76 24,13 1.91 19.94 7.74 
10800.000 400.00 .oo .00 640.19 68.00 642.24 .00 642,31 24.05 2.24 30.42 13.87 
10800.000 400.00 .00 .oo 640.19 79.00 642.39 .00 642.48 23.93 2.32 34,00 16.15 
10800.000 400.00 .00 .00 640.19 115.00 642.84 .00 642,94 23.78 2,56 44.86 23.58 

11110.000 311.00 .oo .00 639.33 38.00 642.05 .00 642.07 5.28 1.15 33.10 16.54 
11110.000 311.00 .oo .oo 639.33 68.00 642.65 .00 642,68 6.92 1.47 46.17 25.86 
11110.000 311.00 .oo .oo 639.33 79.00 642.82 .oo 642,86 7.37 1.57 50.43 29.10 
11110.000 311.00 .00 .00 639.33 115.00 643.31 .oo 643,36 8.48 1.82 63.34 39,48 

• 11111.000 1.00 .00 .00 641.87 38.00 642.94 642,94 643.32 274,37 4,93 7. 72 2.29 

• 11111.000 1.00 .oo .00 641.87 68.00 643.33 643,33 643.81 250.90 5.58 12.20 4,29 

• 11111.000 1.00 .00 .00 641.87 79.00 643.44 643,44 643. 96 247.94 5,78 13,68 5.02 

• 11111.000 1.00 .00 .oo 641.87 115.00 643.77 643,77 644.37 231.07 6.21 18.52 7.57 

11591.000 481.00 .00 .00 642.37 38.00 644.58 .00 644.61 9.11 1.32 28,82 12.59 
11591.000 481.00 .oo .00 642.37 68.00 645.16 .00 645,19 10.04 1.59 42.89 21.46 
11591.000 481.00 .00 .00 642.37 79.00 645.33 .00 645.37 10.28 1.66 47 ,56 24.64 
11591.000 481.00 .00 .00 642.37 115.00 645.79 .00 645,84 10.91 1.87 61.57 34.81 

• 11592.000 1.00 .oo .00 643.50 38.00 644. 41 644.41 644. 77 276.78 4.77 7.97 2.28 
11592.000 1.00 .00 .00 643.50 68.00 644.98 .oo 645.27 137. 49 4,38 15.52 5.80 
11592.000 1.00 .00 .00 643.50 79.00 645.16 .00 645.45 118.53 4,33 18.26 7.26 
' 1592.000 1.00 .00 .oo 643.50 115.00 645.62 .oo 645.92 92,13 4,36 26.35 11.98 
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--~ SECJIO XLCB ELTRD ELLC ELKIN Q CiiSEL CRIWS EG lOX*S VCR AREA .OlK 

11662.000 70.00 .oo .oo 645.20 33.00 645.96 .00 646.08 126.63 2,83 11.66 2,93 
11662.000 70.00 .oo .00 645.20 53.00 646,11 645,98 646.31 157,45 3.50 15.12 4.22 
11662.000 70.00 .00 .00 645.20 59.00 646.18 646.03 646,37 150.93 3.56 16.58 4.80 
11662.000 70,00 .oo .00 645.20 80.00 646,44 .00 646.62 109.26 3.44 23.23 7.65 

11760.000 98.00 .oo .00 645.60 33.00 646.57 .00 646,61 29.12 1.72 19.16 6.11 
11760.000 98,00 .oo .00 645.60 53.00 646.83 .00 646.90 30.85 2.06 25.74 9.54 
11760.000 98,00 .00 .00 645.60 59.00 646.90 .00 646.97 31.53 2.15 27.45 10.51 
11760,000 98,00 .oo .00 645.60 80.00 647.09 .00 647,19 34.85 2.45 32.60 13,55 
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'IG CONDITIONS HODEL WIT -SOMMARY PRINTOUT TABLE 150 

SECN0 Q CWSEL DIFWSP DIFWSX DIFKWS TOPliID XLCH 

3273.000 51.00 630.20 .00 .00 .00 22, 72 .00 
3273.000 94.00 631.10 .90 .00 .00 27.57 .00 
3273.000 108.00 631.18 .08 .oo .00 28,00 .00 
3273.000 159.00 631.22 .04 .00 .00 28.22 .oo 

3965.000 51.00 630.59 .00 .39 .oo 15,76 692,00 
3965.000 94.00 631.55 ,96 .45 .oo 18,51 692,00 
3965.000 108.00 631.70 .16 .52 .oo 18.96 692.00 

* 3965.000 159.00 632.10 .39 .88 .00 112.00 692.00 

4118.000 50.00 631.04 .00 .45 .00 10.61 153.00 
4118.000 92.00 631.99 .95 .44 .00 50.57 153.00 
4118,000 106.00 632.18 .19 .47 .00 85.89 153.00 
4118.000 156,00 632.63 .46 .53 .00 97.95 153.00 

4162.000 50.00 632.35 .00 1.31 .00 93,04 44.00 
4162.000 92.00 632.63 .29 .64 .00 97.99 44.00 
4162.000 106.00 633.75 1.12 1.58 ,00 116.86 44.00 
4162.000 156.00 633.98 .22 1.34 .00 120.49 44.00 

.,__ 
4882.000 50.00 633.71 .00 1.36 .00 149,31 720.00 
4882.000 93.00 633.97 .27 1.34 .00 271.47 720.00 
4882.000 107.00 633.97 -,01 .21 .00 270.71 720.00 
4882.000 157.00 634.22 .25 .24 .oo 358.74 720.00 

4942.000 50,00 633.76 .oo .05 .00 75.78 60.00 
4942.000 93.00 634.04 .28 .07 .00 222.99 60.00 
4942,000 107.00 634.06 .Ol .09 .00 228.46 60,00 
4942.000 157.00 634,28 .23 ,06 .00 313,84 60.00 

5002.000 50.00 633.82 .oo .06 ,00 59.07 60,00 
5002.000 93.00 634. 13 .31 .09 .00 216,89 60.00 
5002,000 107 .oo 634,17 .03 .11 ,00 229.63 60.00 
5002.000 157.00 634,37 .21 .09 .00 306.87 60.00 

5031.000 50.00 633,BS .oo .03 .00 34.87 29.00 
5031.000 93,00 634,18 .33 .05 .00 195.70 29.00 
5031.000 107.00 634.23 .04 .06 .00 216.66 29.00 
5031.000 157.00 634,42 .20 .05 .00 290.83 29.00 

5065.000 49.00 633.90 .00 .05 .00 12.00 34.00 
5065.000 92.00 634.23 .33 ,04 .00 12.00 34.00 
5065.000 105.00 634.27 .04 .04 .00 12.00 34.00 
5065.000 155.00 634.43 .17 ,01 .00 12.00 34,00 
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_ SECNO 0 CWSEL DIFWSP DIFWSX DIFKWS TOPlilD XI.CB 

5241.000 49.00 633.99 .oo .09 .00 12.00 176.00 
5241.000 92.00 634.57 .58 .34 .00 12.00 176.00 
5241.000 105.00 634.72 .15 .45 .00 12,00 176,00 
5241.000 155.00 635.54 .82 1.10 .00 132.80 176.00 

5269.000 49.00 634,01 .oo .02 .00 28.36 28.00 
5269.000 92.00 634.62 .62 .06 ,00 33.35 28.00 
5269.000 105,00 634.79 .16 .07 .00 34,67 28.00 
5269.000 155.00 635.53 .75 .oo ,00 40.67 28,00 

5502.000 49,00 634.08 .00 .07 ,00 38,54 233.00 
5502.000 92.00 634.73 .65 .11 .00 45.20 233,00 
5502.000 105.00 634, 90 .17 .11 .00 58.18 233,00 
5502.000 155,00 635.64 .74 .10 ,00 109.17 233.00 

5545.000 49.00 634.08 .oo .oo .00 12.00 43.00 
5545.000 92.00 634.72 .63 -.02 .00 12.00 43.00 
5545.000 105.00 634.88 .16 -.02 .oo 12.00 43.00 
5545.000 155,00 635.58 .71 -.05 .00 12.00 43,00 

5633.000 49.00 634.16 .oo .08 ,00 39.40 88.00 
5633.000 92.00 634.87 • 71 .15 .00 46.80 88,00 
5633.000 105.00 635.06 .19 .18 .00 48.74 88.00 
,33.000 155,00 635.84 . 79 .26 ,00 53.95 88.00 -5737.000 49.00 634,18 .00 .02 .00 36,32 104.00 

5737.000 92.00 634.90 • 72 ,03 .DO 43.89 104.00 
5737.000 105.00 635.08 .19 .03 .00 45.86 104.00 
5737.000 155.00 635,87 .79 .03 .00 99.27 104.00 

5792.000 49.00 634.17 .oo -.01 .00 8.58 55.00 
5792.000 92.00 634.84 .67 -.06 .DO 8.92 55.00 
5792.000 105.00 635.01 .18 -.07 .00 17.00 55.00 
5792.000 155,00 635.82 .81 -.05 .oo 62.18 55.00 

5965.000 109.00 634.30 .00 .14 .00 360.62 173 .00 
5965.000 183.00 635.10 .80 .27 .DO 376.47 173.00 
5965.000 210.00 635.32 .21 .30 .00 380.05 173.00 
5965.000 294.00 636,04 • 72 ,21 ,00 392,19 173.00 

6130.000 109,00 634.30 .DO .DO .00 294.67 165.00 
6130.000 183.00 635.10 .80 .oo .00 305.31 165.00 
6130.000 210.00 635.32 .21 .00 .00 308.15 165.00 
6130.000 294.00 636.04 .72 .oo .00 317.73 165.00 

6250.000 109,00 634.31 .00 .oo .00 197.91 120.00 
6250.000 183,00 635.11 .80 .00 .00 208.29 120.00 
6250.000 210.00 635.32 .21 .oo .00 211.06 120.00 
·,50,000 294.00 636.04 • 72 .00 .00 220,40 120.00 
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- SEOO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

6500.000 109.00 634.31 .00 .01 .00 156.94 250.00 
6500.000 183.00 635.11 .80 .01 .oo 165.93 250.00 
6500.000 210.00 635.32 .21 .01 .oo 168.33 250.00 
6500.000 294.00 636.04 .72 .01 .00 176. 41 250.00 

6685.000 109.00 634.31 .00 .00 .oo 278.81 185.00 
6685.000 183.00 635. II .80 .oo .00 289.45 185.00 
6685.000 210.00 635.33 .21 .oo .oo 292.30 185.00 
6685.000 294.00 636.05 .72 .01 .00 301.87 185.00 

6920.000 44.00 634.32 .oo .oo .oo 103. 46 235.00 
6920.000 84.00 635.12 .80 .oo .oo 114. 79 235.00 
6920,000 92.00 635.33 .21 .oo .oo 118.00 235.00 
6920.000 151.00 636.05 .72 .oo .00 129,53 235.00 

• 7259.000 44.00 634.37 .00 .05 .00 17 .13 339.00 
• 7259.000 85.00 635.29 .92 .17 .oo 17.13 339.00 
• 7259.000 100.00 635.56 .27 .23 .oo 17 .13 339.00 
• 7259.000 152.00 636.58 1.02 .53 .oo 17.13 339.00 

7260.000 44.00 634.36 .00 -.01 .00 19.13 J.00 
7260.000 85.00 635.28 .92 -.01 .oo 19.13 J.00 
7260.000 100.00 635.55 .27 -.01 .oo 19.13 1.00 
'260.000 152.00 636.57 1.02 -.01 .00 19.13 J.00 --7367.000 44.00 634.41 .00 .05 .00 15.43 107 .oo 
7367.000 85.00 635.34 .93 .06 .00 21.60 107,00 
n'-7 nnn lMM t:'lS::. '-") ,. M M -,1 A'l 1n'7 nn ,.,v, ,vvv .LVV•VV VJ,./oV.:. ,.u ,u, ·= t:,J,'tJ .I.VI oVV 

7367.000 152.00 636.64 1.02 .07 .00 30.19 107,00 

7977.000 44.00 635.80 .oo 1.39 .00 20.82 610,00 
7977.000 85.00 636.49 .69 1.15 .00 25.88 610.00 
7977.000 i00.00 636.7i .2i i.09 .00 27.44 6i0.00 
7977.000 152.00 637,42 .71 .78 .00 32.62 610.00 

8632.000 43.00 636.65 .oo .85 .00 22.13 655.00 
8632.000 83.00 637.38 .73 .89 .00 28.38 655.00 
8632.000 99.00 637.60 .22 .89 .00 30.30 655.00 
8632.000 150.00 638.22 .63 .81 .oo 35.91 655.00 

8832.000 43.00 636.95 .oo .30 .oo 18.19 200.00 
8832.000 83.00 637.67 .72 .29 .oo 22.84 200.00 
8832.000 99.00 637.89 .22 .29 .oo 24.23 200.00 
8832.000 150.00 638.49 .61 .27 .oo 28.16 200.00 

9000.000 43.00 637.28 .00 .33 .oo 20.84 168.00 
9000.000 83,00 637.98 .70 .31 .oo 26.92 168,00 
9000.000 99.00 638.20 .22 .31 .oo 28.81 168.00 
1000.000 150.00 638.80 .60 .31 .oo 34.03 168.00 
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- SECBO Q CliSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

9600,000 43.00 638.88 .oo 1.60 .oo 18.93 600.00 
9600.000 83.00 639.44 .56 1.46 .00 22.96 600.00 
9600.000 99.00 639,63 .19 1.43 .00 24.27 600.00 
9600.000 i50.00 640.H .50 i.33 .oo 27.81 600.00 

10000.000 38.00 639.82 .oo .93 .00 19.07 400.00 
10000.000 68.00 640.40 .58 .96 .oo 23.28 400.00 
10000.000 79.00 640,59 .19 .96 .oo 24.63 400.00 
10000.000 115.00 641.10 ,51 .97 .oo 28.22 400,00 

10400.000 38.00 640,68 .oo .87 .oo 17.31 400.00 
10400.000 68.00 641.22 ,54 .82 .oo 20.86 400.00 
10400.000 79.00 641.39 ,17 .80 .oo 21.95 400.00 
10400.000 115.00 641.87 .48 .76 .00 25.10 400.00 

10800.000 38.00 641.71 .00 1.02 .oo 18.26 400.00 
10800.000 68.00 642.24 .53 1.01 .00 21.79 400.00 
10800.000 79.00 642.39 .16 1.00 .oo 22.87 400.00 
10800.000 115.00 642,84 .45 .97 .oo 25.88 400.00 

11110.000 38.00 642,05 .00 .34 .oo 20.32 311,00 
11110.000 68.00 642.65 .60 .41 .oo 23.87 311,00 
illl0.000 79.00 642.82 .17 .43 .00 24.92 311.00 
1110.000 115.00 643.31 ,49 .47 .oo 27.85 311,00 ---• 11111.000 38.00 642.94 .oo .89 .00 10.43 1.00 

• 11111.000 68.00 643.33 ,39 .68 .00 12.75 1.00 
• 11111.000 79.00 643,44 .11 .62 .oo 13.43 1.00 

* 11111.000 115.00 643. 77 .34 .47 .oo 15.45 1.00 

11591.000 38.00 644.58 .00 1.64 .00 22.07 481.00 
11591.000 68.00 645.16 .58 1.83 .00 26.78 481.00 
11591.000 79.00 645.33 .17 1.89 .00 28.Hi 481.00 
11591.000 115.00 645,79 .46 2.02 .oo 31.97 481.00 

* 11592.000 38,00 644,41 .00 -.17 .00 11.47 1.00 
11592.000 68.00 644. 98 .56 -.18 .oo 14,91 1.00 
11592.000 79.00 645,16 .18 -.17 .oo 15.97 1.00 
11592.000 115.00 645,62 .47 -.17 .00 18.77 1.00 

11662.000 33.00 645,96 .oo 1.55 .oo 20.81 70.00 
11662.000 53,00 646.11 .15 1.14 .00 23.07 70.00 
11662,000 59.00 646.18 .06 1.02 .oo 23.95 70.00 
11662.000 80.00 646,44 ,26 .81 .oo 27.63 70.00 

11760.000 33.00 646.57 .oo .61 .00 23. 77 98.00 
11760.000 53,00 646.83 .27 .72 .00 25.45 98.00 
11760.000 59.00 646. 90 .06 .72 .00 25.87 98.00 
\760.000 80.00 647.09 .20 .66 .oo 27.09 98.00 
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CAUTION SECIIO= 3965.000 

llAmn ~..,, .. ,('\_ 
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NOTE SECIIO= 7259.000 
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NOTE SECIIO= 7259.000 
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CAUTION SEC!fO; 11111.000 
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CAUTION SECIIQ; 11111.000 
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CAUTION SECIIO= 11111.000 ---·- --... -.. 
~---• - ---------

CAUTION SECIIO= 11111.000 
,..,,,.,.,.,.,.. .. '""''""- ·~··· "'"' .:..:..~ .. ., ................ .,.,,., 
CAUTION SEC!fO; 11111.000 

----- -.. 
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CllJTION SECIIO= 11111.000 

;:~:FILE= 4 WSEL ASSUllED BASED ON MIN DIPF 
PROF!:.~ : "' nnr,, " , nnmur.,.,, " '" 

.,,,,,, 
"" ............. .............. .., ._, ., ,~ .... ~ .. 

PROFILE; 1 WSEL BASED ON X5 CARD 
PROFILE; 2 WSEL B.'.SE~ 

,, , . ... 
?:lOFILE; 3 WSEL BASED ON X5 CARD 
PROFILE- : 'TC"t'I' n,.,,,..,.., ,., ~,nn 

..... ..u.. u;.,.,_._,,, .,, - ....... 

-:JFILE; 1 CRITICAL DEPTH ASSUMED 
PROF::: ----·-·- ········-· -------- -·---·-

.~ .. ;: .. ~~ .'.77EIIPTED TO BALANCE WSEL 
-- --- -- --- ......... :...• ... --'-

: ,UNINUM SPECIFIC ENERGY 
PROF::..: _ _:_ ::.:. .. :.: .'.:::::.":::: :: :.·.:..:·::. ----
~~:,ILE; 3 CRITICAL DEPTH ASSUMED 
PROF:~: ... c ___________ --- ,. ____ , _. ---<- .. 

PROF:~: 
--=·=_ =·' i!ININUM SPECIFIC ENERGY 

PROF::.:: -- ------ -------- -· --- ---- ------ - - - --

~=::: _____ -~=~.:.::: :-RCFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECHQ; 11592.000 PROF:: __ 
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BEC2 RELEASE DATED HOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
IBM-PC-XT VERSION AUGUST 1985 

**************************·•······················ 

C 
Tl WATER SURFACE PROF. 10,50,100 & 500 YEAR FLOOD 
T2 CITY OF STERLING HEIGHTS CBRISSMAN DRAIN 
T3 EXISTING CONDITIONS MODEL WITH NEW FLOWS-FLOODWAY RUii (FILE NAME CDEXNF.FLY) 

Jl !CHECK INQ NINV !DIR STRT METRIC BVINS Q 

-10. 2. o. o. .000000 .00 .0 o. 

J2 JtPROF IPLO'r PRFVS XSECV XSECB FN ALLDC IBW 

1.000 .000 -1.000 .000 .000 .000 .000 .000 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

"--110.000 200.000 .000 .000 .000 .000 .000 .000 

JS LPRNT NUHSEC ********REQUESTED SECTION NUMBERS******** 

-10.000 -10.000 .000 .000 .000 .000 .000 .000 

PAGE 1 

THIS RUii EXECUTED 02-21-96 

WSEL FQ 

631.180 .000 

CHHIM !TRACE 

.000 .ooo 

.000 .000 

.000 .ooo 
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HEC2 RELEASE DATED HOV 76 UPDATED MAY 1984 
ERROR CORR· Ol,02,03,04,05,06 
MODIFICATION· 50,51,52,53,54,55,56 
IBM·PC·XT VERSION AUGUST 1985 

************************************************** 

Tl 
T2 
T3 FLOODWAY R(JJI EXIST CONDITIONS-HEW FLOWS 

Jl !CHECK INQ NIHV !DIR STRT 

-10. 3. o. o. . 000000 

J2 NPROF !PLOT PRFVS XSECV XSECB 

15.000 .000 -1.000 .000 .000 

PAGE 2 

THIS R(JJI EXECUTED 02-21·96 

METRIC HVINS Q WSEL FQ 

.00 .o o . 631.180 .000 

FH ALLDC IBW CHHIM !TRACE 

.000 .000 .000 .000 .000 
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THIS RUB EXECUTED 02-21-96 
************************************************** 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
IBN-PC-XT VERSION AUGUST 1985 

************************************************** 

NOTE- ASTERISK(*) AT LEIT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

ING CONDITIONS MODEL WIT 

SUMMARY PRINTOUT TABLE 110 

SECIIO CWSEL DIFKWS EG TOPWID QI.OB QCH QROB PERENC STENCL STCBL STCHR STENCR 

3273,000 631.18 .00 631.22 28.00 .oo 108.00 .oo .oo .00 50,00 80.00 .00 
3273.000 631.18 .00 631.22 28.00 .00 108.00 .oo .oo .00 50.00 80.00 .00 

3965.000 631.70 .00 631.78 18,96 .00 108.00 .oo 200.00 200.00 292.00 312.00 400.00 
965.000 631.70 .00 631.78 18,96 .00 108.00 .oo 200.00 200.00 292.00 312.00 400.00 -4118,000 632.18 .00 632.32 85.89 31.26 34. 79 39.95 200.00 159.00 236.91 240.09 318,00 

4118.000 632,18 .oo 632.32 85.89 31.26 34. 79 39.95 200.00 159.00 236.91 240.09 318.00 

4162.000 633.75 .oo 633.76 116.86 74.09 7.77 24.14 200.00 159.00 236.91 240.09 318.00 
4162.000 633.75 .00 633.76 116,86 74.09 7.77 24,14 200.00 159.00 236.91 240.09 318.00 

4882,000 633.97 .00 634.00 270.71 36.74 70.26 .oo 490.00 60.00 400.00 418.00 550.00 
4882,000 633.97 .00 634.00 270.71 36.74 70.26 .oo 490.00 60.00 400.00 418.00 550.00 

4942.000 634,06 .00 634.12 228,46 24.12 82.88 .oo 490.00 60.00 400.00 418.00 550.00 
4942,000 634.06 .00 634.12 228,46 24.12 82.88 .oo 490.00 60.00 400.00 418.00 550.00 

5002.000 634.17 .00 634.23 229.63 24.48 82.52 .oo 490.00 60.00 400.00 418.00 550.00 
5002.000 634.17 .00 634.23 229.63 24.48 82.52 .oo 490 .oo 60.00 400.00 418.00 550.00 

5031.000 634.23 .00 634.30 216,66 20.48 86.52 .oo 490.00 60.00 400,00 418.00 550.00 
5031.000 634,23 .00 634.30 216.66 20.48 86.52 .oo 490,00 60.00 400.00 418.00 550.00 

5065,000 634.27 .00 634.35 12.00 .00 105.00 .oo .00 .00 80.00 92.00 .00 
5065.000 634.27 .00 t.:'UI 1~ 1, nn .00 105.00 .oo .oo .00 80,00 92,00 ,QO ""'"' . ..,.., .L&oovv 

5241.000 634.72 .00 634.79 12.00 .00 105.00 .oo .oo .00 80.00 92.00 .00 
5241.000 634.72 .00 634.79 12.00 .00 105.00 .oo .oo .oo 80.00 92.00 .00 

-- .269.000 634.'19 .00 634 .82 34.67 .00 105.00 .oo .00 .00 .00 43.00 .00 
5269,000 634.79 .00 634.82 34.67 .00 105.00 .oo .oo .00 .00 43.00 .00 
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.__ SECII0 CWSEL DIFKWS EG TOPWID QLOB QCH QROB PEREIIC STEIICL STCBL STCIIR STE!ICR 

5502,000 634.90 .oo 634.92 58.18 .00 104.98 .02 .oo .00 .00 52.00 .00 
5502.000 634. 90 .oo 634.92 58,18 .00 104.98 .02 .oo .00 .00 52.00 .00 

5545.000 634.88 .oo 634,99 12.00 .00 105.00 .00 .oo .00 25.00 37.00 .00 
5545.000 634.88 .00 634.99 12.00 .00 105.00 .00 .oo .oo 25.00 37.00 .oo 

5633.000 635.06 .oo 635.07 48.74 .00 105.00 .00 .oo .00 .00 55.00 .00 
5633.000 635.06 .oo 635.07 48.74 .oo 105.00 .00 .oo .00 .00 55.00 .00 

5737.000 635.08 .oo 635.10 45.86 .oo 105.00 .oo .oo .00 .00 52.00 .00 
5737 .000 635.08 .00 635.10 45.86 .00 105.00 .00 .oo .00 .00 52.00 .00 

5 792 • 000 635.01 .oo 635.29 17 .oo .00 105.00 .oo .oo .00 35.00 52.00 .00 
5792.000 635.01 .00 635.29 17.00 .00 105.00 .oo .oo .00 35.00 52.00 .00 

5965.000 635.32 .oo 635.32 380.05 .oo 210.00 .00 .oo .00 .00 459.00 .00 
5965.000 635.32 .00 635.32 380.05 .00 210.00 .00 .oo .00 .00 459.00 .00 

6130,000 635.32 .oo 635.32 308,15 .00 210.00 .00 .oo .00 .00 415.00 .00 
6130.000 635.32 .oo 635.32 308,15 .00 210.00 .oo .oo .00 .00 415.00 .00 

6250.000 635.32 .oo 635.32 211.06 .00 210.00 .oo .oo .00 .00 245.00 .00 
6250.000 635.32 .oo 635.32 211.06 .00 210.00 .oo .oo .00 .00 245.00 .00 

~500.000 635.32 .oo 635.33 168.33 .00 210.00 .oo .00 .00 .00 232.00 .00 
6500.000 635.32 .00 635.33 168.33 .00 210.00 .00 .oo .00 .00 232.00 .00 

6685.000 635.33 .oo 635.33 292.30 .00 210.00 .oo .oo .00 .00 365.00 .00 
6685.000 635.33 .oo 635.33 292.30 .00 210.00 .oo .oo .00 .00 365.00 .00 

6920.000 635.33 .00 635.33 118,00 .00 92.00 .00 .oo .00 .00 157.00 .00 
6920.000 635.33 .00 635.33 118,00 .00 92.00 .00 .oo .00 .00 157.00 .00 

• 7259.000 635.56 .oo 635.58 17.13 .00 100.00 .00 .00 .00 .00 17.13 .00 

• 7259.000 635.56 .oo 635.58 17.13 .oo 100.00 .oo .oo .00 .00 17 .13 .00 

7260.000 635.55 .oo 635.59 19,13 .00 100.00 .00 .oo .00 .00 19.13 .00 
7260,000 635.55 .oo 635.59 19,13 .00 100.00 .00 .oo .00 .00 19.13 .00 

7367 .000 635.62 .00 635.72 23.43 .oo 100,00 .00 .00 .00 245.00 280.00 .00 
7367 .000 635.62 .oo 635. 72 23.43 .00 100.00 .oo .oo .00 245.00 280.00 .00 

7977.000 636.71 .oo 636.77 27 .44 .00 100.00 .00 .oo .00 333.00 370.00 .00 
7977.000 636.71 .oo 636.77 27 ,44 .00 100.00 .oo .oo .00 333.00 370.00 .00 

8632,000 637.60 .00 637.65 30,30 .00 99.00 .00 .00 .00 202.00 242.00 .00 
8632.000 637.60 .oo 637.65 30.30 .00 99.00 .00 .oo .00 202.00 242.00 .00 

-~32,000 637.89 .oo 637.97 24,23 .00 99.00 .oo .oo .00 .00 36.30 .oo 
_J832. 000 637.89 .oo 637.97 24.23 .00 99.00 .oo .oo .00 .00 36.30 .00 
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SECN0 CWSEL DIFKWS EG TOPWID QLOB QCB QROB PEREIIC STEIICL STCHL STCBR STEIICR 
._. 

9000.000 638.20 .00 638.28 28.81 .00 99,00 .00 .oo .00 .00 47.00 .00 
9000,000 638.20 .00 638.28 28.81 .00 99.00 .00 .00 .00 .00 47.00 .00 

9600.000 639.63 .00 639.74 24.27 .oo 99.00 .00 .00 .00 .00 42.00 .00 
9600.000 639.63 .00 639.74 24.27 .00 99.00 .00 .oo .00 .00 42.00 .00 

10000.000 640.59 .00 640.65 24.63 .00 79.00 .00 .00 .00 .00 40.00 .00 
, IVVV\ I\IV\ 640.59 .00 640.65 24.63 .00 79.00 .00 .oo .00 M ~"" """" M 
J.UVVV,UW .uu IIU,UU ,UU 

10400.000 641.39 .00 641.48 21.95 .oo 79.00 .oo .00 .00 10.00 44.00 .00 
10400.000 641. 39 .00 641.48 21.95 .00 79.00 .00 .00 .00 10.00 44.00 .00 

10800.000 642.39 .00 642.48 22.87 .00 79.00 .00 .00 .oo .00 35.00 .00 
10800.000 642.39 .oo 642.48 22.87 .oo 79.00 .oo .00 .00 .00 35.00 .00 

11110.000 642.82 .00 642.86 24.92 .00 79.00 .oo .00 .00 .00 50.00 .00 
,,,,n nnn .C.4'l O'l NI &. A '1 O.C ')J .... ,, nn '70. nn nn NI nn nn <n M M ............ v,vvv IJ'li(,,Ui(, ,vv U'li(,,OIJ , .. ,;,, ,vv 1;,,vv ,vv ,vv ,vv ,vv JVoVV ,vv 

* 11111.000 643.44 .00 643. 96 13.43 .oo 79.00 .00 .00 .00 .00 50.00 .00 

* 11111.000 643.44 .00 643.96 13.43 .00 79.00 .00 .00 .00 .oo 50.00 .00 

11591.000 645.33 .oo 645.37 28.16 .oo 79.00 .oo .00 .00 .00 50.00 .oo 
11591.000 645.33 .oo 645,37 28.16 .00 79.00 .oo .00 .00 .00 50.00 .00 

_..1592,000 645.16 .00 645.45 15.97 .00 79.00 .00 .oo .00 .00 50.00 .00 
11592.000 645.16 .00 645.45 15.97 .oo 79.00 .00 .00 .00 .00 50.00 .00 

11662.000 646.18 .oo 646.37 23.95 .oo 59.00 .00 .00 .00 .00 50.00 .00 
11662.000 646.18 .oo 646.37 23.95 .00 59.00 .00 .00 .00 .00 50.00 .00 

11760.000 646.90 .00 646.97 25.87 .00 59.00 .00 .00 .00 220.00 275.00 .00 
11760.000 646.90 .00 646.97 25.87 .00 59.00 .00 .00 .00 220.00 275.00 .oo 
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SOJIMARY OF ERRORS AHD SPECIAL NOTES 

NOTE SECltO= 7259.000 PROFILE= 1 WSEL BASED ON X5 CARD 
NOTE SECltO= 7259.000 PROFILE= 2 WSEL BASED OH X5 CARD 

CAUTION SECNO= 11111,000 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECltO= 11111.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC EIIERGY 
CAUTION SECNO= 11111.000 PROFILE= 1 20 TRIALS ATTEMPrED TO BALANCE WSEL 
CAUTION SECNO= 11111.000 PROFILE= 2 CRITICAL DEP'l'II ASSUMED 
CAUTION SECltO= 11111.000 PROFILE= 2 PROBABLE MIIIIMUM SPECIFIC EIIERGY 
CAUTION SECltO= 11111.000 PROFILE= 2 20 TRIALS ATTEMPrED TO BALANCE WSEL 

PAGE 6 
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-
FLOODWAY DATA, ING CONDITIONS HODEL WIT 
PROFILE NO. 2 

------- FLOODWAY ------- WATER SURFACE ELEVATION 
STATION WIDTH SECTION HEAM WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLOODWAY FLOODWAY 

.,"'~., nl\l\ ,. " ' C L'"HI "" ~", "' n 
JL/JoUUU •o• , .. l • ;.i OJJ.oL. OJ.L oL. ,u 

3965.000 19. 50, 2,2 631.7 631.7 .o 
4118.000 90, 41. 2.6 632.2 632.2 .o 
4162.000 117. 205. .5 633.8 633,8 .o 
4882.000 358. 109. 1.0 634.0 634.0 .o 
4942.000 357. 81. 1.3 634.1 634.1 .o 
5002.000 357. 82, 1.3 634.2 634,2 .o 
5031.000 357, 74. 1.4 634.2 634.2 .o 
5065.000 12. 45. 2.3 634.3 634.3 .o 
5241.000 12. 48. 2.2 634.7 634.7 .o 
5269.000 35. 73. 1.4 634.8 634.8 .o 
5502.000 58. 100. 1.0 634.9 634.9 .o 
5545.000 12. 39. 2.7 634.9 634.9 .o 
5633.000 49. 108. 1.0 635,1 635,1 .o 
5737.000 46. 93. 1.1 635.1 635.1 ,0 

2.000 17. 25, 4.2 635.0 635.0 .o 
'-'i5,000 380. 1152. .2 635.3 635.3 .o 

6130.000 308. 949. .2 635.3 635.3 .o 
6250,000 211. 629. ,3 635.3 635.3 .o 
6500.000 168. 497, .4 635.3 635.3 .o 
6685,000 292. 899. .2 635.3 635.3 .o 
6920.000 118. 321. .3 635.3 635.3 .o 
7259.000 17. 82. 1.2 635.6 635.6 .o 
7260.000 19. 62. 1.6 635.5 635.5 .o 
7367 .ooo 23. 40. 2.5 635.6 635.6 .o 
7977 .ooo 27. 50. 2.0 636. 7 636.7 .o 
8632,000 30. 51. 1.9 637.6 637.6 .o 
8832.000 24. 44. 2.2 637.9 637,9 .o 
9000.000 29. 45, 2.2 638.2 638.2 .o 
9600.000 24. 37. 2.7 639.6 639.6 .o 

10000.000 25. 39. 2.0 640.6 640.6 .o 
10400.000 22. 33, 2.4 641.4 641.4 .o 
10800.000 23, 34, 2.3 642,4 642.4 .o 
11110.000 25. 50, 1.6 642,8 642.8 .o 
11111.000 13. 14. 5.8 643.4 643,4 .o 
11591.000 28. 48. 1. 7 645.3 645.3 .0 
11592.000 16. 18. 4,3 645,2 645.2 .0 
11662.000 24. 17. 3.6 646.2 646.2 .o 
11760.000 26. 27. 2.1 646.9 646.9 .o 
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FE.D~RAL EMERGENCY MANAGEMENf AGENCY 0MB Burden No J0670r4B FEMA VSE ONLY 

REVISION REQUESTOR AND COMMUNITY OFFICIAL FORM Expires July 31 1994 

l'UHLIC HUHll~:N l)ISCLOSUHI-.: NOTICE 
l'uhhc reportmg burden for this form 1s estimated to average 2 13 hours per response The burden estimate includes the 
ime for rcvwwmg mstructwm,, ~cdrchmg existing data sources, gathcrmg ..i.nd matntainmg the needed data, and 

_ ornplclmg and reviewing the form Send comments regu.rding the accuru.cy of the hurdcn C8limatc J.nd any ~uggest1ons 
for reducing thi.., burden, lo Information Collections Management, Federal Emergency Management Agency, 500 C 
Strecl, S W , W dshmgton, OC 20472, and to the Office of Management and Budget, Paperwork Reduction ProJect (3067-
01481 Wdslun.,ton DC 20503 

I.OVERVIEW 

The basis for this revision request is (are) (check all lhal apply) 
~ Phys1cdl chdnge 

D Existing 
~ Proposed 

~ Improved methodology 
IEl Improved data 
~ Floodway revision 

D Other 
l~xplain ___________________________________ _ 

2 Flood mg Source _ _,C"r~ie.,' s"s"m"a"-n"-"'D=-r.,,ac,icen,_ ____________________________ _ 

3 Pro1cct Name/ldenufier Nounci Road to M-59 

4 Fl•:MA ,.one designations affected._"'A"'l"'-'-'B'----------------------------
(cxample /\, /\II, /\0, /\1-/\30, /\99, /\E, V, Vl-30, VE, B, C, 0, X) 

5 The Nl'IP mdp pancl(s) affected for all impacted communities is (arc): 

Community Community Mdp Panel Effective 
No. Name County State Nu No. Oate 

X. 480301 Katy,City Harris, Fort Bend TX 480301 00050 02/08/83 

" ...... 480287 llarris County Harris TX 48201C 0220G 09/28/90 
260128 Sterling Hts., Citi Macomb MI 260128 OOlOE 8/3l81 

6 The area of reviswn encompasses the fol lowing lypes of nooding, structures, and dSSociated disciplines· ( check all 
that apply) 

Type~ of Flooding Structures Disciplines• 

[] Riverine 
D Coastal 
D Alluvial F'an 

Kl \11 atei Resources 
~ I lydrology 
[] llydraulics 

[!l Shallow Floodmg/e g 7.one, AO and All! 
D Lakes 

D Channclizatwn 
D Levee/~'loodwall 
!!I Bridge/Culvert 
D Dam 
D Coastal 
• Fill 

D Sediment Transport 
D lntcr10r Drainage 

Affected by 
wind/wave action 

D Yes 
~ No 

D Othcr(describe), ______ _ 

D Pump Station 
D None 
D Channel Relocation 
D l~xcavation 
D Other ( describe) 

D Structural 
D Gcotechnical 
D Land Surveying 
D Other/ describe) 

• Attach completed "Certification by Registered Professional •:ngineer and/or Land Surveyor" Form for 
each discipline checked. Worm 2) 

2. FLOODWAY INFORMATION 

llocs Lhc aITccled nooding source hdve" lloodwuy des1gn.ited on the effective FlltM or l•'BFM? '.ii Ye, D No 
d Docs the revised noodway delineation differ from that shown on the effective l•'IRM or FBl•'M Iii Yes D No 

If yes, give reason Channel Modifications 1 New Culvert & Revised Hydrology Proposed• 

HMA Form 81-89, AUG 93 RevtS1on Requestor and Community Othc1al Form Form 1 Pa9e 1 of4 



Allach copy of either a public nol1ce dislribulcd hy lhe communily staling lhc community's rnlcnl lo revise lhe 
noodway or a slalemenl by lhe community thal 1l ha, nol1fied all atTecled property owners and affected adjacenl 
jur1:,dlcl10ns 

9 Docs lhc Slale havcjurisdiclion over lhc noodway or 1ls adoption by commun1llc, parlic1paling in lhe N~'II'? 
Drainage area at subject location is less than 2 square miles O Yes !ii NT 

lfyc,, Jlldch a copy of d lcllcr notifying lhc appropriate Stale agency oflhc nuudwuv revision Jnd ducumcnlulion oflhc 
approvdl oflhe revised noodway hy lhe appropriale Stale agency 

l. PROPOSED ENCROACHMENTS 

10 With lloodways 

1 A Docs the revision request involve fill, new conslrucl1on, subslanltdl 1mprovcmcnl, or other development 
in the noodway? I] Yes O No 

* l B If yes, docs lhe dcvclopmenl cause the 100-year water surface clcvat10n lo increase at any location by more 
than 0.000 feet? 0 Yes tiu No 

I I With.out !1oudways: 

2A Does the revision rcquc~t involve fill, new construction, substantial unprovcmcnt, or other development. in 

the 100-year noodplain? 0 Yes O No 

2B. If yes, docs the cumulative effect of all development that has occurred since the effective SI'! I/\ was 

originally identified cause the I Q0.ycar water surface elevation to 1ncrcdsc J.l any location by more than 
one foot (or other Sll.rrluzr,:e limtt L{ community nr stale has adopted mort' 1>Jrlngent C'rtlerta)? 0 Yes ONo 

Irthc unswer to either Items 1 B or 2B is yes, please provide documentation thut dll requirements of Section 65. 12 of the 
Nl•'IP regulations have been met, regarding evaluation of alternatives, notice to individual legal property owners, 

1 concurrence ofCt:o, and certification that no insurable structures are impact.t!d 

4. REVISION REQUEST0R ACKNOWLEDGMENT 

12. llaving re"d NFIP Hegulations, 44 C~'I{ Ch I, parts 59, 60, 61, "nd 72, I believe that the proposed revision Ga is 
D is not in compliance with the requirements of the aforementioned NPII' Hegulations. 

13 

14 

5, COMMUNITY OFFICIAL ACKNOWLEDGMENT 

Was this revision request reviewed b1._the community for compliance with thl· community's adopted noodplain 
management ordinances? I] Y cs LI No 

Uoes this revision rl}QYest h!!vc the endorsement of the commu.nity? Iii Ye~ D ~o 

lfno lo either of the above questions, please explain: __________________________ _ 

Please note lhat community acknowledgment and /or notification is required for all requests as outlined in Section 65 4 
(bl of the Nl•'II' Regulations. 

6. OPERATION ANO MAINTENANCE 

15 Does the physictll chtlngc involved nood control structure (e g, levees, 11oodwcdl:-,, chunncli,.ution, hdstns, dam~)? 
llilYes O No 

If yes, please provide the following information for each of the new nood control structure, 

/\, Inspection of the nood control proJect will be conducted pcriodic~lly by The Macomb County Off ice of the 
cnlil~ 

Public Works Commissioner with a maximum interval of ____ 1_2 ___ month..., hcLwccn in"-tpcctions 

B Based on the results of scheduled periodic inspections, dppropriale ma1ntcn<1ncc of the llood control fJcililic, 

willbcconductedby The Macomb County Office of the Public Works Commissioner 
(t•nt1Ly I 

lo ensure lhe integrity und degree of nood proLccLion of the structure 

C. /\ formJI plan of opera Lion, including documenlat1on of lhc nood wJrning ,vslem, specilic actwns and 
assignments ofre•ponsibilily by individual name or title, and proviswn, 101 t.cstin~ the plun ,,t interval, 
not lc,s than one year, D has i!J hds not been pre1Mred for lhe lluod ,·unlrol slructurc 

Rev1\1on Requestor and Community OtT1c1dl t-or~ t-orm 1 Page} o1 4 
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D The community 1s willing to a~:iume re!iponsibility for O perform mg ~ overseeing compliance with the 
maintenance and operation plan~ of lhe ___ C~r_1_· s_sm_. _a_n~D_r_a_i_n ___ -=--,------------

1.Vanu!J 

nood control structure If not performed promptly by an owner olher than the community, the community 
will provide the necc:i:,dry :,crv1ccs without co:iL Lo the l1'cderal government 

Allctch operation dnd maintenance plans 

7 REQUESTED RESPONSE FROM FEMA 

16 Aller exammmg the perlinenl N~'I I' reguldtions and reviewmg the document cnt1Lled "Appeals, liev1sions, and 
Amendments to l•'lood Insurance Maps: A guide for Community Officials," dated January 1990, this request is for 
a 

__ x_a CLOMH A leLLer from ~·1•:MA commenting on whelher a proposed project, ifbuill as proposed, would 
jusl1fy a map revision (/,OMR or PMR), or proposed hydrology changes (see 44 C1''R Ch./, 
Parts 60, 65, and 72) 

__ b LOMR A letter from ~•I~MA officially revising Lhe current NFIP map Lo show changes Lo noodplains, 
noodways, or nood clevalions. LOMHs typically depict decreased nood hazards. (See 44 CFR 
Ch. I Paris 60 and 65 ) 

___ c PMR A reprinted NFIP map incorporating changes Lo noodpldins, noodways, or nood elevations. 
Because oflhe Lime 1md cost mvolved Lo change, reprml, dnd redistribute an NFIP map, a 
PMH. is usually processed when a revision reflects increatied nood hazards or large-scope 
changes (See 44 C/o'R Ch I, Parts 60 and 65.) 

__ d Other. l>c!:lcribo ________________________________ _ 

8. FORMS INCLUDED 

'l:::. _ ~:orm 2 c~Litled,."Ccr_tilicalion By Registered l'rofes~ional l~ngineer and/~r Land Surveyor" must be submitted. 

The following forms should be included with this request if(check the included forms): 

• 

• 
• 

• 
• 

• 

• 
e 

llydrologic analysis for nooding source differs from that 
used to develop ~'IHM 

Hydraulic analysis for riverine nooding differs from that 
used Lo develop fl HM 

The requesL is based on updated topographic 
mformalion or a revised noodplain or noodway 
delineation is rcque~t.ed 

The requesl involves any lype of channel modification 

The requesl involves new bridge or culvert or revised 
analysis or an existing bridge or culverl 

The rcqucsl involves a new revised lcvce/noodwall 
system 

The rcquesl involves analysis ofcoaslal nooding 

The request. involves coastal structures credited as 
providing prolcclion from the 100-year nood 

• The request involves an existing, proposed, or modified 
dam 

..,.. The rcquesL involves structures credited as providing 
protection from Lhe I 00-ycar llood on an alluvial fan 

~ Hydrologic Analysis form 
(Porm3) 

!iii Riverine l lydraulic Analysis Form 
Worm4) 

ll1) Riverine /Coastal Mapping ~'orm 
(Form 5) 

Iii! Channelization ~'orm Worm 6) 

IE! Bridge/Culverl Form 
Worm 7) 

0 l.cvee/Floodwall Syslem Analysis Form 
Worm 8) 

O Coastal Analysis Form Worm 9) 

D Co1t.sta! Structures (Form 10) 

0 Dam Form Worm 11) 

0 Alluvial ~•an Flooding ~•orm 
ll'orm 12) 

Rev1s1on Requestor and Commumty Ott1c111 form fo,m 1 Page 3 ot 4 



9. INITIAL REVIEW FEE 

18 'l'hc minimum initial review fee for the appropriate request category has been included [jg Yes O No 

Initial fee amount $ 840.00 

ME'l'IIOD 01-' l'AYMl~N'I' !Check one box) 
CAHO NUMIU;H 

[ii l'AYMl!:NT O VISA O MASTERCARD 

c~:~~~!:n

1

:yorderonly •••••••••••••••• 
Make payable to I 2 3 4 5 6 7 B 9 10 I I 12 13 14 15 16 
Nal1onal Flood Insurance Program 

EXP Dale 

----=-,gn~a,ur•---•••• 
or 

19 This request is for a proJecl that is for public benefit and is intended lo reduce the 0ood ha,ard to existing 
development in idenl1fied flood hazard areas as opposed lo planned floodplain development O Yes O No 

or 
20 This request is to correct an error or lo include the effects of natural changes within the dreds of special flood 

hazards. O Y cs O No 

Note: I understand that my signature indicates that all Note: Signature rndicates that the community 
information submitted in support of this request 1s underst.ands, from the revision request.er, the 
correct impacts oflhe revision on nooding conditions 

in the community. 

Signature of Rev1s1on Requester Signature of Community Off1c1al 

Stephen V. Pangori, Project Engineer 
Printed Name and Title of Rev1s1on Requester Printed Name and Title of Community Off1c1al 

Anderson, Eckstein and Westrick, Inc. 
Company Name Community Name 

Date Oat@ 

Docs this request impact any other communities• D Yes l&l No 

If yes, attach letters from all affected jurisdictions acknowledging revision request dnd approving changes to 0oodway, 
ifopplicable 

Nole: Although a photograph ofphysicdl changes is not required, it may be helpful for ~'~:MA's review 

Rev11ion Requestor and Community Off1e1al Form Form 1 Page 4 of 4 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0 MB Burden No 3067-0148 FEMA USE ONLY 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER ExpiresJulyJ,, 1994 
AND/OR LAND SURVEYOR FORM 

PUBLIC BURDBN DISCLOSURB NOTICE 

Public reporting burden for this form is estimated to average 23 hour per response The burden estimate includes the 
'- Lime for reviewing instruct1ons, searching existing data bource!!, gathering dnd matnla1nmg the needed dald., c..1.nd 

completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any 
suggestions for reducing this burden, to: lnformatton Collections Management, Federal Emergency Management 
Agency, 500 C Street, SW, Washington, DC 20472, dnd lo the Office of Mdndgement and Hudget, l'dperwork 
Reduction Project (3067- 0148), Washington, OC 20503 

I This certification is in accordance with 44 CFR Ch I, Sect10n 65 2 

2 I am licensed with an expertise in Hydrology 
[example. water resources ( hydrology, hydraulics, sediment transport, interior drainage)• structural, 
geotechnical, land surveying.] 

3 I have 10 years experience in the expertise listed above 

4 I have ~ prepared D reviewed the attached supporting data and analyses related to my expertise 

5. I ~ have D have not visited and physically viewed the project 

6 In my opinion, the following analyses and /or designs, ts/are being certified 

Hydrologic Analysis of Crissman Drain UEstream of its Confluence with the Plumbrook I• air. 

7 Hase upon the following review, the modifications in place have been constructed in general accordance with plans 
and specifications. 

Basis for above statement. (check all that apply) 

a. • Viewed all phases of actual construction. 

b • Compared plans and specifications with as-built survey information. 

--- c. • Examined plans and specifications and compared with completed projects 

d. 1251 Other Project is Prol!osed 

8 All information submitted in support of this request is correct to the best of my knowledge I understand that any 
false statement may be punishable by fine or imprisonment under Title 18 of the Umted States Code, Section 100 I 

Name Gordon Bryan Wilson 
(please prmtor type) 

Title: Senior Project Engineer 
(please pnntor type) 

Registration No. 34055 Expiration Date 10/31/97 

State Michigan 

Type of License Professional Engineer 

Signature 

Dai,, 

Sedl - I Option.all 
•Specify Subdisc1pline 

Note Insert not applicable ( N/ A) when statement does not apply 

f(MA Form 81·89A, AUG 93 Ci!rt1t1tat1on by Registered Prof~ss,oncJI 
Engineer and/or Land Surveyor form Form 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY 0 M 8 Burden No 3067-0r48 FEMA USE ONLY 
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER Expires July 31, 7994 

AND/OR LAND SURVEYOR FORM 

l'UHLIC HURUt,;N DISCLOSUHt,; NOTICE 

Public reporting burden for this form is estimated lo average 23 hour per response The burden estimate includes the 

--... Lime for reviewing instructions, searching existing data sources, gathering dnd maintaining the needed data, ,.md 
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and dnv 
suggestions for reducing this burden, to Information Collect10ns Management, Federal ~;mcrgency Management 
Agency, 500 C Street, S.W, Washington, DC 20472, dnd to the Office of Mdnagement dnd Budget, Paperwork 
Reduction ProJect (3067- 0148), Washington, DC 20503 

l This certification 1s in accordance with 44 CFR Ch. I, Sect10n 65.2 

2 I am licensed with an expertise in Hydraulics 
!example: water resources (hydrology, hydraulics, sediment transport, ,nterwr drainage)• structural, 
geotechnical, land surveying.) 

3 I have 8 years experience in the expertise listed above 

4 I have l!I prepared D reviewed the attached supporting data and analyses related to my expertise 

5 I l!I have D have not visited and physically viewed the project 

a: I ... mu,.. ... ;.,.:,,. ... fhn r.-..11.-. .. ,;.,..,... ,,,rt.,,Ju.,.,...,, anrl J,..., rl,:u:iiff'r'la ;.,J,. .. ,. hninn l"oPHr,orl• 
u. A;;;1ys u{; .. ~vf, th~ •vhyl;~~ if CS'"';~ &Ath~v•c~ ... iS!tS;a~ ... o·;a..,tr;·,ront~s•ta 32+73 to 117+60 based upon 

revised hxdrologx and 2ro12osed im12rovements 

7 Ba•e upon the following review, the modifications in place have been constructed in generul accordance with plans 
and specifications 

Basis for above statement: (check all that apply) 

a. D Viewed all phases or actual construction. 

b. D Compared plans and specifications with as-built survey information. 

'- c. D Examined plans and specifications and compared with completed projects 

d. [ii Other Project is ProEosed 

8 All information submitted in support or this request is correct to the best or my knowledge. I understand that any 
false statement may be punishable by fine or imprisonment under Title 18 of the Umted States Code, Section I 001 

Name: Stephen V. Pangori 
(please print or type) 

Titie· Senior Project Engine.er 
(please print. or t.ype) 

Registration No. 37769 Exp1rat1on Date 10/31/96 

State Michigan 

Type of License Professional Engineer 

Signature 

Date 

.se ... 1 

-tSpcc1fy Subdiscipline 
10ptional1 

; Note Insert not applicable (NIA) when statement does not apply 

FEMA Form 81·89A, AUG 93 Citr11t1cat1on by Registered Proft;!'S.S10ndl 
Engineer and/OI' und Surveyor Form Form 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY OM 8 Burden No 3067-0148 FEMA USE ONLY 

H YDROLOGIC ANALYSIS FORM E1tp,resJulyJ1, 1994 

PUBLIC BURDEN DISCLOSURE NOTICE 

_ ,./ublic reporting burden for this form is estimated to average 3 67 hours per response The burden cslim<1tc includes Lhc 
time for reviewing mstruct10ns, !:tearching existing data sources, gathcrmg Jnd mJ.intdining the needed data, ,..u1d 
completing and reviewing the form Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, to Information Collections Management, Federal lcmergency Management Agency, 500 C 
Street, SW , Washington, DC 20472; and to the Office of Management and Budget, Pdperwork Reduction Proiect (3067-
0148), Washington, UC 20503 

Community Name. _..:S:..:t:..:e:..;r:..;lc..1:..;· n"'g.._:.:H..ce..ci.,_gc;h..:t..:s'-----------------------------

Flooding Source: Crissman Drain 
tOM form fur each {1.ooding 11uurc.e) 

Pro.1ect Name /Identifier: Mound Road to M-59 

1. HYDROLOGIC ANALYSIS IN FIS 

0 Approximate study stream Clone A) 
EJ lleLailed study stream (briefly explam methodology) Soil Conservation Service's TR-20 

2. REASON FOR NEW HYDROLOGIC ANALYSIS 

D No existing analysis 
0 Improved data (see data revision on page 3) 

Clil Changedphysicalconditionsofwatershed(ezplainJ Accounts for changed hydrological 

conditions due to structural and channel modifications, increased development, 

and changes in drainage area 

0 Alternative methodology Uustify why the revised model is belier than model used in the effective 1''1S) 

0 Evaluation of proposed conditions (CLOMRs only) (explain) _______________ _ 

D Other __________________________________ _ 

If a computer program/model was used in revising the hydrologic analysis, please provide a diskette with the mput 
!iles for the 10-, 50-, 100 - and 500-ycar recurrence intervals. 

Only the 100-year recurrence inLcrval need be included for SFHAs designaLed a~ 2onc A. 

3. APPROVAL OF ANALYSIS 

D Approval of hydrologic analysis, mcluding the resulting peak discharge value (s) has been provided by the 
appropriate local, state, or Federal Agency (i e., _______________________ _ 

Attach evidence of approval. 

~ Approval of the hydrologic analysis is not required by any local, State, or Federal Agency 
Draina e area less than 2 s uare miles 
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4 REVIEW OF RESULTS 

Stream Crissman Drain - Mound Road to M-59 

Comp,mson of I 00-year Discharge, 

Locat10n- Drainage area 

F.r./f.l"!.!-lo 8 
Just Upstream of Mound Road Proposed = 0. 97 

Just Upstream of Hanks Lane P~o~o~ed =2 • 6. 95 

Just Upstream of 19 Mile P~Pfo~eci= -
0

1'!
682 

Just Upstream of Ex. 84" Culver: "ro"po·sed 
0
=·1lJ!.s3 

At FIS S . 
8632 

F.I.S. - 0.60 
... ect1on Proposed= 0.62 

~'ISlcfs) 

265 

250 
?17 

217 

217 

ltev1sed (cfsl 

108 

107 

210 
100 

99 
JustDownstreamofM-59 F.I.S. = 0.6~ 217 59 

. Pr,;>pO!i_ed = 0. 8 
Note: When revised discharges are not s1gnincantly di erent than ~'IS di,charge,, F~:MA may require a 

confidence limits analysis on attachment Data later date to complete the review 

As is often the case with revision requests, only a portion of a stream may .ictu.illy be revised or be affected by a 
revision Therefore, transition lo the unrevised port10n 1s important to maintain the continuity of Lhe study. NFIP 
regulations Stipulate that such a transition must be assured What is the transition from the proposed discharges to the 
effective discharges? Please explain how the transition wtts mdde (attach separate sheet if necesbary) 

Proposed discharges begin at Mound Road where the Crissman Drain currently discharges 

into an existing 114" storm sewer (Greens Drain enclosure) constructed, in 19 91 

The downstream reach of the Crissman Drain (from the Plumbrook Drain to Mound Road) 

is being analyzed separately and will be submitted in the near future for a LOMB 

reauest based upon new hydrology/hydraulics, 

ATTACH A COMPLETED REVIEW OF RESULTS PAGE FOR EACH FLOODING SOURCE 

ls the new hydrologic analysis being developed solely to revise the now values presented in the ~'IS I I e no changed 

hydraulic conditions)? D Yes ~ No 

If yes, does the I DO-year water surface elevation change by I O foot or more? 0 Yes iu No 

I -

FEMA does not normally revise NFIP maps solely due to insignificant now changes where changes tn 100-year water ~ 
surface elevdtion are le•s than 1.0 foot. 

Hvdrologic Analvs•s Form Form 3 Page 2 of 7 



l 
5. HISTORICAL FLOOOING INFORMATION 

ls historical data available for the flooding source? D Yes !!J No 
If yes, provide lhe following: 

l.ocat1on dlong nooding source 

Maximum peak discharge. 

Second h1ghesl peak discharge. 

Source of information: 

6. GAGE RECORD INFORMATION 

N/A 

N/A 

N/A 

N/A 

Location of nearest gage to project site (along flood, n,: source or s,m1/ar watershed, .<pect{y) 
N/A 

cfs 

er~ 

Gaging Sta lion _______ N_A _________________________ _ 

Drainage area al gage: N/ A mi2 -----,-------Number of years of data ____ N_/_A _____ _ 

7. DATA REVISION 

Please use the following table to list all the data and/or parameters affected by this request and idenl1fy Lhem us 

new data (New) or as revising existing data (Revised). (If necessary, allach a separate sheet) 

Data Parameter New Revised Uata Source 

D D 

D • 
• • 
n • ~ 

D • 
• Data source can be from a Federal, State, or local government agency, or from d private source Some Stale and 

local governments may have Jess strict data requirements lhan ~'edcral dgencies, in which case the hydrologic 
data may nol be accepted by FEMA unless it is demonslraled lhal the datd give a heller cs Li male of the flood 
discharge 

• Altach documentation corruboraling each dala source (i.e., certtfied statement, report, b,blwgruph1cal reference to 
a published document) In Lhe case or a published documenl or a government reporl, providing copies or lhe cover 
and pertinent pages may be helpful. 

8. METHODOLOGY FOR NEW ANAL VSIS 

D Statistical Analysis of Gage Records (use Attachment A) 

D Regional Regression Equations (use Attachment BJ 

~ Precipitation/RunoJTModel (use Allachment CJ 

D Other (specify; attach backup compulalwns and supportmg data) _________________ _ 

Hydrologic Analysis form Form l Pagel of 7 



ATTACHMENT A STATISTICAL ANALYSIS OF GAGE RECORDS 
Gtigtng Slatton ____ N_/A _________________________________ _ 

Gdgc l.ocatwn I ldltlude and longitude)-------------------------------

Number of years of data 

Systemdtic 

Historical 

2. Homogeneous data 

3. Data adjustments 

4 Number of high outliers 

I.ow outliers 

Zero events 

5 Generali,ed skew 

6. Station skew 

7 Adopted skew 

8. Probability distribution used (justify 

if log-Pearson III was not used) 

9. Transfer equations to ungaged sites 

If yes, specify method 

10 1':xpected probtibility• 

11 Comparison of results with other analyses 

If yes, describe comparison 

~'IS 

• 
• 

NLA 

NLA 

N/A 

Yes • 
Yes • 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

No 

No 

O Yes O No 

0 Yes O No 

D Yes 0 No 

D Yes D No 

0 Yes O No 

•FEMA docs not accept expected probability analyses for the purpose of reflecting flood hazard information mu 
FIS 

If any data is not available, indicate by NIA 

Attach analysis including plot of flood frequency curve. 
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ATTACHMENT 8: REGIONAt REGRESSION EQUATIONS 

I I Bibliographical Reference. 

T ( Attach a copy of t:tle page, table of contents, and pert:nent page,; :nrlw.i:n~ t'quu!Wn.': J 

2 Gaged or ungaged stream 

3 Hydrolog1c reg1on(s) 
Attach backup map. 

4 Provide parameters, values, and source of data used to define parameters 

FIS Revised· 

5. Urbanized conditions calculations • Yes • No D Yes • No 

6 Percent of watershed urbanization .. 

17 ls the watershed controlled? . . . ... • Yes • No D Yes 0 No 

T 
Comparison with other analyses ...... . . . . . .... • Yes • No D Yes • No 

If the answer to 5, 7, or 8 is yes, explain methodology in Comments 

If data is not available, indicate by NIA 

Comments 

Allctch compulalion ctnd supporting maps, dclinealmg Lhe w.ilershed boundary ,.md dr,.11nage ,.ue.i divide~ 

Hydrolog1< Analysis form Form 3 Page S of 7 



ATTACHMENT C. PRECIPITATION/RUNOFF MOOEL 

FIS Revised 

I Method or model used: Unknown scs TR-20 

Version PC 09/83 (. 2) 

Dale 

2 Source of rainfall depth· MDNR Curves 

3. Source ofratnfall distribul• .n: scs - Type II 

4 Rainfall duration- ....... 24 - Hour 

5. Areal adjustment lo precipitation(%): ... 0 

6 llydrograph development method: .... Incremental Unit (NEH-4) 

7 Loss rale method: ............. . ..... Assumed AMC II 

Source of soils information .. . . . .. .. Macomb County Soils Survey 

Source of land use information U.S.G.S. Quadran8les 

8 Channel routing method ... Mod. ATT-KIN 

9 Reservoir routing: ..... . . . . . . .. .. . . . ... • Yes • No Iii y cs • No 

10 [laseflow considerations: • Yes • 'lo D Yes I!] 'lo 

If yes, explain how baseflow was determined. 

JI Snowmell considerations: ....... . . . . . . . . ...... • Yes • No • Yes Kl No 

12. Model calibration: ............. . . . . . . . . . . . .............. • Yes • No • Yes Kl No 

If yes, explain how calibralion was performed 

13 Fu lure ldnd use condition· . . . . . . . . . . . . . .. . . . . . . . .. ..... 0 Yes lfil No 

If yes, explain why 

NOTE: FEMA policy is lo base flooding on ex isling conditions 
lfdala is nolavailable, indicdle by N/A 

Attach prec,p1tat1on/runoff model, hydrologlC model schematlC, curve number calculations. time of concentration 
calculations, and supporting maps, delineating the watershed boundary and drainage area d1v1des 

Hydrolog1< Analysis form Form l Page 6 of 7 
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ATTACHMENT D: CONFIDENCE LIMITS EVALUATION 

SLream: 

Talecl one locaLion for Confidence Li mils f:valualion (describe location): 

Discharges for seiected iocaLion-

Exceedance Probability 

10% (JO-year) 

2% (50-year) 

I% ( I 00-year) 

0.2% (500-year) 

FIS 

________ ,cfs 

________ ,cfs 

_______ _;Cffi 

________ ,cfs 

1% (100-year) Flood Confidence Intervals 

90% Confidence lnlerval: 5% limit 

95% limit 

50% Confidence lnlerval: 

If Lhe value oflhe I 00-year frequency nood in Lhe 
FIS is beyond the 50% confidence inlerval buL 

25% limit 

75% limit 

within the 90% confidence inLerval, does Lhe I 00-year 
waler surface elevation change by 1.0 foot or more? D Yes D No 

An example of confidence ii mils anaiys1s can be found in Appendix 9 of Buiietin i 7B. 

Attach Confidence L1m1ts Analysis. 

Hydrolog1c Analysis Form 

Hev1sed 

________ cfs 

________ cfs 

________ ,cfs 

________ Cffi 

Form3 

cfs 

cfs 

cfs 

cfs 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0 M 8 Burden No 3067-0148 FEMA USE ONLY 

RIVERINE HYDRAULIC ANALYSIS FORM Expires July 3 7 1994 

PUHi.iC HUltllEN lllSCLOSUIU: NOTICE 

Public reporting burden fur thh, form ts csl1matcd tu average 2 25 hours per respon::,c The burden c~Limate include::, the 
Lime for reviewing mstruct10ns, searching cx.1sttng data sources, gathering dnd maintaining the needed data, <tnd 
completing and reviewing the form Send comment::, regard mg the accuracy or the burden estunalc Jnd dny suggest tons 
for reducing thts burden, to lnformattun Collections ~hmagcmcnt, 1-'cderal Emergency MJndgcment /\gcncy, 500 C ' I Street, SW , Washington, OC 20472, and lo the Ofiice of Management and Budget, Paperwork ll.cduct10n l'roJecl (3067-
0148), Washington, lJC 20503 

l 

Community Ndmc __ c_1_· _ty __ o_f_S_t_e_r_l_i_n_g_H_e_ig_h_t_s ________________________ _ 

i•~ioodmgSource. Crissman Drain 
, Une furm for each f1uuding ~uurcl!J 

Project Name/Identifier Mound Road to M-59 

1. REACH TO BE REVISED 

llownslream l1mil Upstream of Mound Road Sta 32+73 

Sta 117+60 Upstrc..im limil. Downstream of M-59 

2. EFFECTIVE FIS 

D Nol studied 

D Studied by approxtmale methods 
Downstream lim1lof sludy ______________________________ _ 

Upstream limit of study _______________________________ _ 

I!! Studied by detailed methods 

Downstream limitofsludy Mouth of Crissman ( at Plumbrook Drain) Sta 40 

Upstream iimitofstudy Downstream of M-59 Sta 117+60 

!&I ~'loodway delineated 

Downstream limiLofFloodway Mouth of Crissman (at Plumbrook Drain) Sta 40 

Upstream limitofFloodway Downstream of M-59 $ta 117+60 

3. HYDRAULIC ANAL VSIS 

Why ,s the hydraulic analysis different from LhaL used Lo develop the [•'!RM (Check all thal apply) 

0 Not studied in ~'iS 

!&I Improved hydrolog1cdal.didnalysis. ~;xpldin· Structural and channel modifications, in line 

retention, increased development and changes in drainage area 

[ii Improved hydraulic analysis. Explain. CLOMR request involves channel improvements from 

Sta 32+73 to Sta 52+69 and a new culvert under Hanks Lane (78" or equivalent area) 

D i"lood control structure l•:xplain ______________________________ _ 

D Other ~:xplain -----------------------------------

HMA Form 81·89C. AUG 93 R1venne Hydraulic Analysis form form 4 Page 1 ot 6 



3. RIVERINE HYDRAULIC ANAL Y515 FORM 

Models Submrtted 

l•'ull input and oulpul listings along wilh files on diskutlu !if aua,lable) for e11ch of Lhe models I isled below and 
summary oflhe source of input parameters used in Lhe models musl be provided. '!'he summary must include a 
complete description of any changes made from model Lo model (e.g. dup/lcat, eff,ctwe model lo corrected effect we 
model). Only the Ouplicale Effective and the Revised or Post-ProjectCondiLions models musl be submitted. Sec 
mslruclions for directions on when other models may be required. Only the I 00-yeur flood profile is required for 
S~'IIA, w1Lh a Zone A designation ~•or areas which do nol have detailed flooding, a hydr11ulic model is nol 
required, however RF'E's may not be added to the revised ~'IRM 

~ Duplicate Effective Model 

Copies of the hydraulic analysis used in the effective FIS, referred to as the 
effective models ( JO., 50-, /0()., and 500-year multi-profile runs and the 
floodway run) must be obtained and then reproduced on the requestor's 
~quipmP.nt. t.o prnrllll"P t.hP rlnplit!Rt.P pfTer.tivP morl1•l. 'l'hi .... iM rPqnirPrl to 

assure that the effective model input data has been transferred correctly to 
the requeslor's equipment and to assure that the revised data will be 
integrated into the effective data to provide a continuous ~'IS model 
upstream and downstream of the revised reach. 

• Corrected Rffeclive Model 

'!'he corrected effective model is the model that corrects any errors that 
occur in Lhe duplicate effective model, adds any additional cross sections to 
the duplicate effective model, or incorporates more detailed topographic 
information Lhan that used in the currently effective model The corrected 
effective model musl not reflect any man-made physical changes si nee Lhe 
date of the effective model. An error could be a technical error in the 
modeling procedures, or any construction in the floodplain thul occurred 
prior lo the dale of Lhe effective model but was not incorporated into Lhc 
effective model 

~ Existing or Pre-Project Conditions Model 

'!'he duplicate effective or corrected model is modified to produce the 
existing or prc-projccL conditions model lo reflect any modifications thal 
have occurred within the floodplain since the dale of the effective model buL 
prior Lo Lhe construction of the project for which Lhe revision 1s being 
r,:i,q1u:u:t,,,I Ir nu mnrlifir:.alinn h!-1~ nrrnrrPrl <:inrP fhP rla.fp nr fhP nIT,,rtiv,, 

model, then this model would be identical lo lhe corrected effective or 
duplicate effective modd 

Ga He vised or Posl-l'rojecl Conditions Model 

'!'he existing or pre-project conditions model (or duplicate effectwe or 
corrected dfeclive model, as appropriate) is revised to reflect revised or post
project conditions. '!'his model must incorporate any physical changes lo 
the floodplain since the effective model was produced as well as the effects 
of the project When the request is for proposed project this model should 
reflect proposed conditions. 

• Other Please attach a sheet describing all other models or 
calculations submitted 

Rn,enne Hydr1ullc Analys" t-orm 

Natura! 

Natural 

• 

Natural 
I[) 

Natural 

rn 

Natural 

• 

t-o,m4 

Flood way 

• 

~'loodway 
I[) 

Ploodway 
[1!! 

f'loodway 

• 
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4 MODEL PARAMETERS (from model us-ed to rev,se t00#year water Jurlace elevat,on) 

Discharges. Upstream Lim1t Downstream Limit 

I 0-year 33 51 

50-year 53 94 

100-year 59 108 

500-year 80 159 

Attach didgram showing changes in I 00-year di.charge 

2 ~:xplain how the starting water surface elevations were determined Normal depth method at 

3 

Section 3273 

Give range of frict10n loss coefficients (Manning's "N") Channel 

Overbanks 

0.04 

0.045 to 0.06 

If friction loss coefficients are different anywhere along the revised redch from those used to develop the l•'IRM, 
give location, value used in the effective FIS, and revised values and an explanation us to how the revised values 
were determined. 

Location FIS Revised 

Stii!tl!l.J (fii;:m:lta4173) Channel "N" = 0.70 0.04 

Sta4178 (Firm Sta 4217) Channel "N" 0.70 0.04 

Sta 4882 (Firm Sta 4937) Channel "N" = 0.045 to 0.04 0.04 

l~xplain. Channel N valves were reduced to 0.04 in the drain reach where improvements 

are proposed. This value was determined from valves recommended by Chow -

"Open - Channel Hydraulics". 

4 Describe how the cross section geometry data were determined (e JI, field·""""-"• topographic map, /a/,en from 
prevtous ,tudy) ,rnd list cross sections thdt were added 

Cross section data from Sta 3273 to 4382 taken from previous study. Channel 

and left over bank data from Sta 4882 to 5065 taken from survey performed by 

Urban Land Consultants, Inc., dated 9-20-94 (Job No. 920310-3618), right overbank 

geometry from previous study. Culvert geometry from station 5065 to 5241, taken 

from Urban Land Consultants Inc. lan dated 9-23-94 (Job No. 880198-2279). 

Riverine Hydraulic Analys1) ,.o, m form4 Page 3 of 6 



4. MOOEL PARAMETERS (Cont'd) 

5 ~:xplarn how reach lengths for channel dnd overbanks were determined 

From the same sources described in 4 above 

5. RESULTS (from model used to rev,se 100-year water surface elevations) 

I. Do lhe resulls indicale: 

11. W11Ler surfucc elev11Lions higher Lhan end points of cross seclions? 

b Supercrilical deplh? 

c Crilical deplh? 

d. Other unique siluat1ons 

D Yes I[] No 

• y cs I!] No 

Iii] Yes D No 

• Yes l!l No 

If yes Lo any of the above, attach un explanation Lhd.t discusses the situ.1Lion J.nd how it 1s presented on the 
profiles, Lables, and maps 

2. What is the maximum chan~c in energy gradient between cross-sections? 

Specify locdlion 

3. Wh11t is the dist11nce between the cross-sections in 2 11bove? 

Specify location 

4 Whal is the maximum distance between cross-seclions? 

Specify loc11tion 

5 Flood way determination 

11 Whal 1s the maximum surcharge allowed by lhe communily or SLaLe1 

b. Whdt is the maximum surchdrge for the revised conditions? ...... . 

Specify locdtion 

c. What is the maximum velocity? 

Specify loc1!\ion 

l~xplain 

1.47 feet 

9000 to 9600 

600' 

9000 to 9600 

622 feet 

3273 to 3965 

0 
0 

5.92 

5792 

d Arc there any ncgeativc surcharge values at any cross-section D Yes 1KJ No 

foot 

foot 

fps 

If yes, Lhe Ooodway may need Lo widen !fit is not widened, pledse explain ,ind indicate the m«'1m11m negative 
surcharge 

Riverine Hydrauh< Analysis form Form 4 Page 4 of 6 



- Crissman Drain 
FEMA Submittal 

211-029 

Explanation of "Critical Depth Assumption" 
used in Analysis 

Critical Depth is assumed at sections 11111 and 11592 which 
represent the locations of the steel sheet pile bulkhead check dams 
installed at the north end of the drain in order to transition the 
drain improvements back to the existing drain section. 

At the check dams the drain bottom drops 2.54 feet and 3.34 feet 
respectively. This represents a free overfall situation at both 
check dams and the assumption of critical depth to represent the 
water surface profile is conservative. 

Page 4A of 5 



T 

7. 

5. RESULTS(Cont'd) 

ls the discharge value used lo determine the flood way anywhere different from lhal used lo determine the 
natural I 00-year flood eleval10ns? O Yes ii] No 

If Yes, explain 

Do I 00-year waler surface elevations increase al any location? .. Cl Yes IX! No 

If yes, please attach a list of the locations where the increases occur, slate whether or nol the increases arc localed 
on the requeslor's properly, and provide an explanation of the reason for the increases 

1 
Please attach a completed comparrnon table entitled: Water Surface Elevation Check (See page 6) 

- 6. REVISED FIRM/FBFM AND FLOOD PROFILES 

A. The revised waler surface elevations lie inlo those computed by the effective [•'IS Model ( 10-, 50-, 100-, and 500-

year), downstream oflhc project al cross-section ____ _ within ______ feel and upstream of the 

project d.l cross seclion _____ wilhin _____ feel 

B The revised flood way elev a lions Lio inlo those computed by lhe efTeclive FIS model, dowslream of the projocl al 

cross sect10n ____ wilhm _______ reet and upstreu.m of the project dlcrosM section ____ _ 

wilhin _______ feel 

C Attach profiles, at the Sdme vertical and horizontal scale as the profiles in the effective FIS report, showing 
stream bed and profiles of ull floods studied (without encroachment) Also, label all cross sect10ns, road crossings 
(including low chord and lop-of-road data), culverts, tributaries, corpora le limits, and study limits If channel 

distance has changed, the stationing should be revised for all profile sheets 

I) Attach d Floodway Data Table showing dala for each cross section listed in the published 1-'loodway Data Table in 

the FIS rcporl 

Proceed to lti verinc /Coastal Mapping Porm 

Riverine Hydraulic Analysis Form Form4 Page 5 of 6 



FEDERAL EMERGENCY MANAGMENT AGENCY 
WATER SURFACE ELEVATION CHECK 

COMMUNITY NAME FLOODIND SOURCE PROJECT NAME /IDENTIFIER 

Sterling Heights Crissman Drain Mound Road to M-59 
~ 

.,, .,, 
EFFECTIVE DUPLICATE EFFECTIVE CORRECTED EFFECTIVE EXISTING/PRE-PROJECT REVISED/PROJECT 

SECNO NCWSEL' FCWSEL' SURC' NCWSfL1 FCWSEL' SURC.1 NCWSEL' FCWSEL' SUA(.1 NCWSEL 1 ICWSEL' 5URC.• NCWSfl1 FCWSEL' SURC I 

3168 
(3273 632.89 631.18 631. 2 0 631.18 631.2 0 
4020 
(3965 633.01 631.69 631.7 0 631. 69 631.7 0 
4173 633.26 STA 

632.2 0 I,? 1 7 614.26 4 11 R r,oo lR 

4103 STA 631.85 631.9 0 
J,po Id I.? 633.75 633.8 0 632.20 632.2 0 
4937 

634.0 0 ( l.RRZ 634.52 r,n Q7 632.68 r.n , 0 
4997 

634.1 0 { [.nl. o i, 14 Sf. '-"- n1. 632.84 ,c >? ' n 

5057 
tsnn? 634.61 £~/. 17 634.2 0 632.""' , 00 , n 
5086 
tsn11 l'.1L. l'.1 ,.,,. 71 634.2 0 _b12_.jla 63.2_.__q _Q__ 

5115 
(5065 1.01. a 634.27 634.3 0 "''2~90 1,3 7 < 0 

_!i_l-9_~ ---- - - ---- - 634.75 
5205 

_ill41 "1S ?? h'H. 7? 634.7 0 ic.13 11 "" " (5269 
634.B 0 !;. 'J Rs=. h 1. t::: 11 {.,,'Ji. 70 (,0, 1? " .. 'i 1 n 

s,o,. f,1S ,n 635.4 0 
COMMENlS 

1.100-yea, (naitural) Water Surf ace Elevation 2-Encroachment (floodway) Water Surface Elevation 3-Surcharge Value 

Include all uoss sections in the models between t,e-m points Any interpola• 'llues should be indicated in parentheses. ) I s ___ l 
of 4 

'jge6of6 



/ 

FEDERAL EMERGENCY t,). 
. 

I .GMENT AGENCY ' 
WATER SURFACE ELEVATION CHECK 

COMMUNITY NAME FLOODIND SOURCE PROJECT NAME ADENTIFIER 

Sterling Heights Crissman Drain Mound Road to M-59 

* * * EFFECTIVE DUPLICATE EFFECTIVE CORRECTED EFFECTIVE EXISTING/PRE-PROJECT REVISED/PROJECT 

SECNO NCWSEL1 FCWSEL> SURC 1 NCWSEL1 FCWS!L2 SURO NCW5EL1 FCWSEL' SURO NCWSEL 1 FCWSEL' SURC 1 NCWSEL 1 FCWSfLl SURC I 

5435 635.61 635.6 0 

5502 635.63 635.7 0 634.90 634.9 0 633.95 634.0 0 

5545 635.57 635.6 0 634.88 634.9 0 633. 96 634.0 0 

5633 635.86 635.7 0 635.06 635.1 0 634.34 634.3 0 

5737 635.89 636.0 0 635.08 635.1 0 634.41 634.4 0 

5792 635.79 ~,-.q 0 635.01 635.0 0 634. 20 634.2 0 

5965 636.04 636.1 0 635.32 635.3 0 634.80 634.8 0 

6130 636.04 636.1 0 635.32 635.3 0 634.80 634.8 0 

6250 636.04 636.1 0 635.32 635.3 0 634.80 634.8 0 

_Q)OO -~-· ----~ 636.04 636.1 n 635.32 635.3 0 634 .81 634.8 __ o_ 

.6-6..8.L 61,; ns 636.1 0 635.33 635.3 0 634.82 634.8 0 

,;q,n ,;1i; ns 636.1 0 635.33 635.3 0 
634.82 634.8 0 

70<;Q 637.14 637.2 0 61'i."'' 635.5 0.1 635, .05 634.9 0 
COMMENTS 

1-100-year (natural)Water Surface Elevation 2-£ncroachment (floodway) Water Surface Elevation )-Surcharge Value 

Include all cross sections ,nthe models between t1e-m points. Any interpolated values should be indicated 1n parentheses. 
Sheet __ 2 _ of _ _if__ 
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I FEDERAL EMERGENCY i GMENT AGENCY 
( 

,, f 

WATER SURFACE ELEVATION CHECK 

COMMUNITY NAME FLOODIND SOURCE PROJECT NAME nDENTIFIER 

Sterling Heights Crissman Drain Mound Road to M-59 

* * * EFFECTIVE DUPLICATE EFFECTIVE CORRECTED EFFECTIVE EXISTING/PRE-PROJECT REVISED/PROJECT 

SECNO NCWSEL1 FCWSEL2 SURC.3 NCWSEL1 FCWSEL2 SURC l NCWSEL1 FCWSEL' SURC.• NCWSEL1 FCWSEL' SURO NCWSEL 1 FCWSEL2 SURC I 

7260 637.12 637.2 0 635.55 635.5 0.1 63'L03 634.9 0 

7367 637.22 637.3 0 635.62 635.5 0.1 63~.15 635.0 0 

7977 638.02 638.0 0 636. 71 636.7 0 636. 70 636.7 0 

8632 638.81 638.8 0 637.60 637.6 0 637.59 637.6 0 

8832 639.07 639.l 0 637.89 637.9 0 637.88 637.9 0 

9000 639.40 639.4 0 638.20 638.2 0 638.20 638.2 0 

9600 640.68 640. 7 0 61Q.61 639.6 0 639.6a 63Q,f; 0 

10000 641. 77 641.8 0 J:.I,(\ en 640.6 0 640.52 U.A J:. /l 

10400 ""? . 7 5 
642.7 0 

,. '· 1 ,.. .... 
641.4 0 

n41.40 641.4 0 

J.0.8.ili) J:.I. > ,,:. 643.8 0 642.3Q 642 .4 0 
642.3'1 642.4 ---· ---- I-----

__ o_ 
11110 644.30 644.3 0 642.82 642.8 0 642 . 82 642.8 0 
---

11111 644.45 644.5 0 643.44 643.4 0 643 .44 643.4 0 

11591 646.75 647.0 0 645.33 645.3 0 645.33 645.3 0 
COMMENTS 

1 ·1 DO-year (natural) Water Surface £levat1on 2-Encroachment(floocfway)Water Surface Elevation J-Surcharge Value 

Include all ,,oss sections 1n the models between tie-in points Any interpolated values should be indicated in parentheses. 
Sheet_~-- of ------4 __ 

Page 6 016 



FEDERAL EMERGENCY~ 
' ( I GMENT AGENCY 

WATER SURFACE EL~I/A TION CHECK 
COMMUNITY NAME FLOODIND SOURCE PROJECT NAME /IDENTIFIER 

Sterling Heights Crissman Drain Mound Road to M-59 

EFFECTIVE DUPLICATE EFFECTIVE * CORRECTED EFFECTIVE EXISTING/PRE-PROJECT * REVISED/PROJECT * 

SICNO NCWSIL1 FCWSEL' SURC.• NCWSIL 1 fCWSIL' SURC.' NCWSEL1 FCWSEL' SURC.• NCWSEL1 fCWSEL' SURO NCWSEL1 FCWSIL' SURC' 

11592 646.57 646.6 0 645.16 645.2 0 645. 16 645.2 0 

11662 647.19 647.2 0 646 .18 646.2 0 646.18 646.2 0 

11760 647.97 648.0 0 646.90 646.9 0 646. 90 646.9 0 

--- ----- ----- f-------

COMMENTS 

1-100-year (natural) Water Surf ace E:levat,on 2-lncroachment (floodway) Water Surface Elevation J•Surcharge Value 

Include all cross sections tn the models between tie-in points. Any interpolated values should be indicated 1n parentheses. 
Sheet ___ ~ of _-4... __ 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0 MB Buraen No 3067-0148 FEMA USE ONLY 

RIVERINE/COASTAL MAPPING FORM Expires Jul'I J, 1994 

PUBLIC BURin;N UISCLOSUR~; NOTH:~. 

:'ublic reporting burden for th1> form is estimated lo average I 5 hours per response The burden cst1mutc includes the 
"'- "time for reviewing mstruct1on~, ~eurching ex1stmg data sources, gathenng and m .. untc11ning the needed ddta, dnd 

completing and reviewing the form Send comments regarding the dccuracy of the hurdcn estimate and dny suggestions 
for reducing this burden, to lnformat10n Collections Management, Federal Eme1 gcncy :vlanagemcnt Agency, 500 C 
Street, S. W ., Washington, DC 20472, and to the Office of Management and Budget, Paperwork Reduction Project (3067-
01481, Washington, DC 20503 

Community Name: City of Sterling Heights 

Flood1ng Source Crissman Drain 

Proiect Name/ldent1f1er:_~M~o~u_n_d_R=o~a_d_t_o~M~-~5~9 ______________________ _ 

1. MAPPING CHANGES 

A topographic wo1 h. map of ~u1tablc scale, contour interval, and plan1metric dcfimt10n must l>c submitted showing 
(,ndicute NIA when nu/ upp/1cub/e) 

A Revised approximate IO0-year noodplain boundaries (Zone A) 

B Revised detailed I 00- and 500-year noodplain boundaries 
C Revised I 00-ycar noodway boundaries ............ . 
I) Location and alignment of all cross sections used in the revised 

hydraulic model with stationing control indicated . . . . . . . . . . . 
E. Stream alignments, rodd and dam alignments ............... . 
F. Current community boundaries . . . . . . . . . . . . . . . ....... . 
G. EITcctivc I 00- and 500-year noodplain and I 00-year noodway 

boundaries from the FIRMWIWM reduced or enlarged lo the 
scale of the topographic work map . . . . . . . .... 

II. Tic-ins between the effective and revised JOO- and 500-year 
noodpluins and 100-year noodway boundaries 

I. The requcstor's properly boundaries and community easements 
J. The signed certification ofa registered professional engineer 
K Location and description of reference marks 
L Vertical datum (example: NGVD, N ,\ VD etc) 
M. Coastal ,.one designation:; tie into adjacent area::. not being revised 
N Location and alignment of all coastal transects used to revise the 

coastal .rnaly:,;cs 

Included 

12!1 Yes O No 
[iii Yes O No 
CT!! Yes D No 

[:!I Yes D No 
[iii Yes D No 

.... D Yes Iii No 

• Nii\ 

0 NIA 
• NIA 

0 NIA 

• NIA 
• Nii\ 

8J Yes D No D Nii\ 

IKI Yes • No • Nii\ 

D Yes 1:9 No 
IKI Yes D No 
I!] Yes D No 
l!l Yes D No 

D Yes O No 

• Nii\ 
• Nii\ 

• Nii\ 
• Nii\ 
6u Nii\ 

0 Ye, 0 No !Kl Nii\ 

If any of the items above are marked noor Nii\, please explain Items F & I are indicated on 

current FIRM panels. Coastal zones are not applicable to this request. 

2 What 1s the source and date of the updated topographic inform.ition (example ortlwphoto maps, July 1.9/1.S; (Leid 
suruey,Muy/979.beachpro(tles,June/987,elc)? Field Survey Nov., 1990 

3 What is the sc.ilc and contour inlcrvdl of the following work maps? 
a EITecl1ve FIS l";SQOft scale 
b Revision Request l";SQOft scale 

1.0' Contour interval ------,-----
1.0 1 Contour interval ----------

NOTE: Rcv1::.cd topographic information must be of cqu.il or greater dcL.iil 

Attach an annotdlcd l•'IRM and FBFM at the scale of the cITcctive FIRM and l•'lli"M showing the revised IOU-year 
and 500-ycur nuodpluins .ind Lhc 100-ycar noodway boundaries and how tht.:v Lie rnLo Lho~c shown on Lhc effective 
l1'IRM and l<~Hl•'M duwnsLream and upstream of the rcvbion or u.djdccnt Lo Lhe .ired uf rev ts ion for cod~tal sLudic~ 

i\t.tach additional pages if needed 

FEMA Form 81-89D, AUG 93 R1verme/Coastal Mapping torm forms Pag.: l of 3 



1. MAPPING CHANGES (Cont'd) 

5 ~'lood Houndanes and I 00-year waler surface elevations 

llas the 100-year floodplain been shifted or increased or the 100-year water surfdce elevation increased al dny 
location on properly other than the requestor's or community's? D Yes Ix! No 

lf yes, please give the location of shift or increase and an explanation for the increase 

a. II ave the affected property owners been notified of this shift or increase and the effect it will have on their 

property?.. ....... . .... . . ..... .. .... . • Yes ONo NIA 

If yes, pledse attach letters from these properly owners slating they have no objections Lo Lhe revised flood 
boundaries if a LOMR is being requested. 

b Whal is the number of insurable structures that will be impacted by this shift or increase?_~N~/~A~---

6 Have the flood way boundaries shirted or increased al any location compared lo those shown on the effective 
~•B~'M or ~'ll{M? . .. .. . .. . .. . . . . .. . . . .. . . . .. . .. . 0 Yes 1XJ No N/ A 

If yes, expldin 

7 lfa V- zone has been designated, has iL been delineated Lo extend landward Lo the heel of the primary frontal 
dune? 0 Yes Q9 No 

lfno, expldin. 

8 Manudl or digital map submission: 

G!J Manual 

0 Digital 

Digital map submissions may be used lo update digital ~'(!{Ms (D~'IRMsl For upddling IW!l{Ms. these 
submission. must be coordinated with 1-'l-:MA lleadquarters as far in advance ofsubm1ss1on dS possible 

Rivenne/Coastal Mapping form Forms Page 2 of 3 
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2. EARTH FILL PLACEMENT 

The Jill ts 0 lox1sting [jf Proposed 

llas fill been/will be placed in the regulatory noodway? 
If yes, please attach completed Riverine Hydraulic Analysis Form 

I las fill been/will be placed in noodway fringe (area between the flood way 

and JOO-year floodplain boundaries)? 

If yes, then complete A, B, C, and D below 

A Arc fill slopes for granular materials steeper than one vertical 
on one-and-one-half horizontal? 

Ga Yes G No 

rn Yes D No 

D Yes fig No 

lfyes,justify steeper slopes ______________________________ _ 

B Is adequate eros10n protection provided for fill slopes exposed to moving nood waters? (Slopes exposed to 

flows with velocities ofup to 5 feet per second (fps) during the JOO-year flood must, at a minimum, be 

protected by a cover of grass, vines, weed.<, or similar vegetation; slopes exposed to flows with veLoc;ties 
greater than S fps during the TOO-year flood must, at a minimum, he protected by stone or rock rtprap.) 

. . .. . . .. .. . .. . .. . .. .. .. . .. . . .. .. .. . .. . .. lfil Yes D No 

lfno, describe erosion protection provided _________________________ _ 

C. Jlas all fill placed in revised I 00-year noodplain been compacted to 95 percent of the maximum density 
obtainable with the Standard Proctor Test Method or acceotable equivalent method? D Yes I[] No 

· · Conditional Request 
I)_ Can structures conceivably be constructed on the fill at any time in the future? Kl Yes D No 

If yes, provide certification of fill compaction (item C. above) by the community's N FIP permit official, a 

registered professional engineer, or an accredited soils engineer. 

To be submitted when constructed 
Has fill been/will be placed in a V-zone? 

If yes, is the fill protected from erosion by a nood control structure such as a revetment or 
seawall? 

If yes, attach the coastal structures form 

R1venne/C0Htal Mippmg form 

0 Yes Ga No 

D Yes D No 

Form 5 Page J of J 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0 MB Burden No 1067-0148 FEMA USE ONLY 

CHANNELIZATION FORM Expires July JI r994 

PUBLIC BUHl>~:N l>ISCLOSUHE NOTICE 

Public reporting burden for this form is estimated lo average I 75 hours per response The burden estimate includes the 
lime for rev1ew1ng instructions, searching existing data sources, gathering dnd maintaining the needed data, J.nd 
completing and reviewing the form Send comments regarding the accuracy of the burden estimate dnd any suggesllon, 
for reducing this burden, lo Information Collections Management, Federal Emergency Management Agency, 500 C 
Street, SW, Washington, DC 20472, and to the Office of Management and Budget, l'dperwork Reduction Project (30fi7-
0148), Washington, DC 20503 

Community Name· City of Sterling Heights 

FloodmgSourcc· Crissman Drain 

Project N ame/ldentifier: Mound Road to M-59 

I. EXTENT OF CHANNELIZATION 

Downstream limit. 3273 (West Side of Mound Road) ---------------------------------------
Upstream limit 5269 (upstream side of existing 12'x4' box culvert at 19 Mile Road) 

2 

3. 

2. CHANNEL OESCRIPTION 

I>escribethemlellolhcchannel Existing 12'x4' box culvert (Sta 5545 to 5633) 

Briefiy describe the shape of the channel (both cross sefl1onal and pfon1melrrc confip.uralion) and its lining 
/channelbollomandsides) Sta 3273 to4103-4 bottom with 1 on3 side slopes. Sta 4103 
to4178-replace existing 48" culvert with a 78 11 culvert. Sta4178to5065-8 1 bottom 

with Ions s1.de slopes. Sta5065to5241-remove 2' high bulkhead 1n ex1sf1ng 12'x4' 
box culvert. Sta 5241 to 5269 - 8' bottom with 1 on 5 side slopes all exposed banks to 
be seeded and mulched. Describe the outlet from the channel _____________________________ _ 

Existing 66 11 concrete pipe 

4 The channelization includes: 

O Levees/ Allach Levee Form) 

D Drop structures 

D Superelevat.ed sections 

~ Transitions in cross sectional geometry 

O Debris basin/detention basin 

D Energy dissipater 
D Other ____________________________________ _ 

5. Attach the following: 

a. Certified engineering drawings showing channel alignment and locations of inlet, outlet, dnd items checked 
in item 4 

b. Typical cross sections and profiles of channel banks and invert 

FE MA form 81-89f, AUG 93 Channelization Form form6 Page 1 ot 3 



3. HYDRAULIC CONSIDERATIONS 

What is the 1 OD-year discharge? 105 tp ]Q8 

2. Do the cross sections in the hydraulic model match the typical cross sections in Lhe plans? Iii:] Yes D No 

3 Are the channel banks higher than the 100- year nood elevations everywhere? I[] Yes D No 

4 Are the channel banks higher than the 100-year nood energy grade lines everywhere? D Yes l!l No 

5 Is the land on both sides of the channel dbove the adjacent I OD-year nood elevation 
al all points along the channel? -•· •····· - - I]] Yes D No 

6 

7 

Whal is the range of freeboard? 

Whal 1s the range oHhe 100-year nood velocities? 

0,3' 4.8' 

0.22 5.92 

8. What is the lining type? (both bottom and sides)-1P:.,r:.10J.lp>.1aJJsSJePJd"-i:.tQQ....llbc1ee'-l!g.zr:.ausus<-----------

Explain how the channel lining prevents erosion and maintains channel stability (attach documentation) 

9 What is the design elevation in the channel based on? 

!!!I Subcritical now 

• Critical now 
D Supercritical now 

D Energy grade line 

Is I 00-year nood prolile based on the above type of now? I[] Yes D No 

cfs 

feel 

ft/sec 

lfno, explain: ______________________________________ _ 

IO Is there the potential for a hydraulic jump at the following locations? 

Inlet to channel . . . . . . . . . . . . . . . . . .. 

Outlet of channel . . . . . . . . . . . . . . . 

At Drop Structures . . . . . . 
At Transitions . . . . . . . ... 

D Yes 12!1 No 
D Yes 12!1 No 
• Yes • No N/A 

D Yes[] No 
Other locations Explain: _________________________________ _ 

If the answer to any of the above is yes, please explain how the hydraulic jump is controlled and the effects of the 
hydraulic jump on the stability of the channel 

Explain: ________________________________________ _ 

Channelization form Form 6 Page 2 of 3 



2 

4. SEDIMENT TRANSPORT CONSIDERATIONS 

A Is there any indication from hist.or1cal records that sediment transport (tncludmg scour dnd depo~1L10n1 cun 
affect the 100-year water surface elevations and/or the capacity of the chdnnel? D Yes Q9 ~o 

B. Based on the conditions of the watershed and stream bed, is there a potent1dl for sediment trdnsport 
(including scour and deposition) to affect the I 00-year water surface elev .. uons dnd /or the capacity of the 
channel? D Yes I!! No 

If the answer to either J A or I B is yes 

A What is the estimated sediment (bed) load? 
_______ ,cfs (attach gradation curve) 

Explain method used to estimate load, ___________________ _ 

H Is the JOO-year nood velocity anywhere within the channel less than the 
JOO-year nood velocity of the inlet? • Yes 

C Will sediment accumulate anywhere within the channel? • Yes 

D. Will deposition or scour occur at or near the inlet? • Yes 

E. Will deposition or scour occur at or near the outlet? • Yes 

Attach documentation showing affects on the Hydrologic and Hydraulic analyses 

Channelization form Form 6 

• No 

• No 

• No 

• No 

Page 3 of 3 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 0 MB, Burden No )067-0148 FEMA USE ONLY 

BRIDGE/CULVERT FORM EJtp,rpsJuly JP, 1994 

PUBLIC BURDEN DISCLOSURE NOTIC:t: 

Public reporting burden for this form is estimated to average 2 hours per response The burden estimate includes the 
time for revrnwing instructions, searching existing data sources, gathering and maintaining the needed data, dnd 
completing and reviewing the form Send comments regarding the accuracy of the burden estimate and any suggestions 
for reducing this burden, to. Informat10n Collections Management, Federal Emergency Management Agency, 500 C 
Street, SW , Washington, l)C 20472, and to the Office of Management and Budget, Paperwork Reduction Project (30fi7-
0148), Washington, DC 20503 

Community Name: City of Sterling Heights 

F'loodingSource: Crissman Drain 

Project Name/Identifier Mound Road to M-59 

I. IDENTIFIER 

I. Name of roadway, railroad, etc. _H_a_n_k_s_L_a_n_e ________________________ _ 

2 Location of bridge/culvert along flooding source (in terms of stream distance or cross-section identifier): ___ _ 

Sta 4103 to 4178 

3 'l'his revision reflects (check one of the following) 

D New bridge/culvert not modeled in the ~'IS 

0 Modified bridge/culvert previously modeled in the F'IS 

129 New analysis of bridge/culvert previously modeled in the F'IS 

(Explain why new analysis was performed) Increase in size and length of culvert 

48" to 78" or one of equal area 

2. BACKGROUND 

Provide the following information about the structure: 

Dimension, material, and shape (e.g. two IO x 5 feet reinforced concrete box culvert; three 30-foot span bridge 
with 2 rows of two 3- foot diameter circular piers; 40-foot wide ogee shape spillway) ___________ _ 

75 L.F. of 78'' concrete culvert including precast end sections 

2 Rn trance geometry of culverUtype of bridge opening (e.g. 30 °. 75 'wing walls with square lop edge, sloping 
embankments and vertical abutments) Precast end section --"-"'-"=="-'-""'---'-""-""-'-------------------

3 Hydraulic model used lo analyze the structure (e.g., Ilf:C-2 wit It special bridge routine, WSP/lO, f/Y/11 ___ _ 

HEC-2 w/specia] bridge routine 

If different than hydraulic analysis for the flooding source.justify why the hydraulic analysis used for the 
flooding source could not an,dyze the structure(s) (At1ach1usti(icalton) 

fole: If any items do not apply to submitted hydraulic analysis, indicate by NIA 
'-- • One form per new/revised bridge/culvert 

Ff MA Form 81-89E, AUG 93 8ridge/Cuh,ert Form Form 7 Page 1 of 6 



].ANALYSIS 

Sketch lhe downslream face of lhe slructure logelher wolh lhe road profile. Show, Jl J minimum, Lhc maximum low 
chord clcvat1on, 1nvertelevat1on, minimum top of road clevat1on 1 and incffccl1vc 17uw widths 

~ - 5'01 i.t".7$ ·l . .is( __ 1 is .2o .. ..1t 
~--.f.,-------.:)f,;-t,.---~-t,---'~~--;,i.~_::--::...:~-:;t.,------./)'i,,---------=....i 

Sket.ch lhe upslrclim flice oflhc slruclure logelher wilh lhe rolid profile. Show, at" minimum, lhc maximum low 
chord elevalion, invcrl elevation, and minimum lop of road elevation. 

i _, ~ 
IE:::-----,i,.:3~~ --· ----x,'.----3_:i_.,-_' __ :,tc-.e.3:..c • .l::.,::S_,i':'' ___ 'f_f.-'1.,7._·_>_-,it,;-_✓,::.1_. ,, ' I 

I 1 .:.~ ,..::, 

I~ ~"---

Bridge/Culvert form form 1 Poge 2 at 6 



3. ANALYSIS (Cont.di 

SkelCh Lhe plan view oflhe sLructure(s) Show, dla minimum, the skew angle, cross-section locations, dis Lances 
bclwcen cross sectmn~. dnd length of structure (s) 

N \,, 
\. 

,,,.. 

J 
\ ~ 

\ "~ 
' 
\_ 

- flow ~ 
~ 

7 5' t...Jµ~ X 

~'1.fci c!O ' 
' 

\ 

'\ 

Attach plans of the structure (s) certified by a registered Professional Engineer 

Culvert length or bridge width (nJ 

Calculated culvert/bridge area in•) 
by the hydraulic model, if applicable 

Totdl culverVbridge area (n. ') 

ltidge/Culvert Form 

75
1 

33 1'3 C: ':?. 
,T 

Form 7 P•ge 3of 6 



3. ANALYSIS (Cont"d) 

l,;levat10ns Above Which Flow 1s l,;fTect1ve for Overbanks 

Upstream face 

Downslredm fdcc 

Minimum Top of Road l,;levation 

Upstream face 

Downstream face 

l00-Y ear Elevations 

Upstream face 

Downstream face 

Discharge 

A mount of now 
through/over 
the structure (s) (cfs) 

'l'he maximum depth of 

Left Overbank 

631.8 

631.8 

Left Overbank 

633.40 

633.40 

Water Surface 
Elevations 

632.20 

631.85 

Low ~'low 

106 

now over the roadway/railroad (ft. l 

Weir length (fl.) ........ . 

Top Widths 

Upstream face 

Downstream face 

Top Widths 

Upstream face 

Floodplain 

) ] 2 I 

27,4' 

Effecli ve Flow 

6.5' 

6,S' 

Pressure ~'low 

!light Ovcrbdnk 

636.6 

636.6 

!light Overbank 

632.10 

632 .10 

Energy Gr.1dicnt 
~:lcvatwns 

632.48 

632.ll 

Weir ~'low 

0 

0 

~•Joodway 

Effective and 
lnefTect1ve Flow 

112' 

27,4' 

Total !•'low 

106 

Downstream face 

___________ ___.r 
Bndge/Culvert Form Form 7 Page4of 6 



r 
J. ANALYSIS (Cont"d) 

Loss Coefficients 

EnLrance losH coefficient 

Manning"s "'n" value assigned lo the structure(s) 

~'riction loss coefficient through structure (s) 

Other ioss coefficients (e.g., bend 

manhole, etc.) 

Total loss coefficient 

Pier coefficient 

Contraction loss coefficient 

Expansion loss coefficient 

•· SEDIMENT TRANSPORT CON51DERA TION5 

0.50 

0.013 

1.2 

2.7 
? 71 

I 1 A, Is there any indication from historical records lhat sediment transPQrl (induding .~cour and deposllzon) can 

r 

affect the I 00-year water surrace elevations? D Yes lfil No 

8 Based on the conditions (such as geomorphology, uegetatwe couerand deuelopment of the watershed and stream 
bed, and hank conditions), is there a potential ror debris and sediment transport (including scour and 
deposition) lo affecl the 100-year waler surface elevations and/or conveyance capacity through the 
bridge/culvert? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 Yes ~ No 

lrthe answer lo either I A or 1B is yes. 
A. What is the estimated sediment (bed material) load? 

______ ....:cfs(attachgrad.atum cu;ue) 

Explain melhod used lo estimate Lhe sediment transport and Lhe depth or scour and/or 
deposition ____________________________________ _ 

B Will sediment accumulate anywhere through the bridge/culvert?O Yes D No 

If yes, explain the impact on the conveyance capacity through the 

bridge/culvert? ________________________________ _ 

5. FtOODWAY ANALYSIS 

~:xpldin melhod or bridge encroachmcnl 

!noodway run) 

Bndge/Culvert Form fo.-m 7 Page Sot6 



S FLOOOWAVANALVSIS(Cont'd) 

Commcnls ( explain any unusual sllualwm,) 

Attach analysis. 

-

-
Bridge/Culvert Form Form 7 Page 6 of 6 



1) COUNTY: 

2) STUDY NAME: 

3) WATERCOURSE: 

4) DOCUMENT TYPE: 



**••·················································· * WATER SURFACE PROFILES 
* VERSIOH OF HOVEIIBER 1976 
' iATED MAY 1984 
',__.r-PC-XT VERSION AUGUST 1985 
* ROH DATE 02-20-96 TIME 14:29:27 

* 
* 
* 
* 

* 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• 

X X xxxxxxx 
X X X 
X X X 
xxxxxxx xxxx 
X X X 
X X X 
X X xxxxxxx 

·-

••••••••••••••••••••••••••••••••••••••• 
* U.S. ARMY CORPS OF EHGIHEERS * 
* THE HYDROI.OGIC EHGIMEERIHG CEHTER • 
* 609 SECOHD STREET, SUITED ' 
• DAVIS, CALIFORHIA 95616 * 

* (916) 440-2105 (FTS) 448-2105 
• •••••••••••••••••••••••••••••••••••••• 

xxxxx xxxxx 
X X X X 
X X 
X xxxxx xxxxx 
X X 
X X X 
xxxxx xxxxxxx 



02-20-96 14:29:27 

-
THIS RUH EXECUTED 02-20-96 

************************************************** 
HEC2 RELEASE DATED NOV 76 UPDATED HAY 1984 
ERl!OR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
Il!II-PC-XT VERSION AUGUST 1985 

************************************************** 

C 
Tl WATER SURFACE PROF. 10,50,100 & 500 YEAR FLOOD 
T2 CITY OF STERLING HEIGHTS CBRISSHAll DRAIN 
Tl POST PROJECT t'OMDITIONS MODEL (FILE NAME: CDASBl) REVISED 10-31-94 PER FEHA 

Jl !CHECK I1IQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

o. 2. o. o. .000000 .oo .0 o. 629.000 .000 

J2 IIPROF IPI.OT PRFVS XSECV XSECH FN ALI.DC IBW CHHIM ITRACE 

1.000 .000 -1.000 .000 .000 ,000 .000 .000 .000 .000 

f 
Nll-
llH 
Q'I' 
Xl 
GR 
GR 

llH 
Xl 
GR 
GR 
GR 
GR 

SB 
Xl 
X2 
BT 
BT 
BT 
BT 
BT 

QT 

.060 
5.000 

600.000 
4.000 

2810.000 
631.600 
624.800 

3.000 
3091.000 
632.100 
628.500 
628.300 
633.400 

.000 
3168.000 

,000 
14,000 

300.000 
634.800 

,000 
806.000 

IP' 5.000 
1...__ 500.000 
Xl 4020,000 
Xl .000 
GR 634.600 
GR 628.100 

.060 

.050 

.000 
161.000 
10.000 

.000 
315.000 

.050 
17.000 

.000 
400.000 
416.000 
706.000 

2.338 
.000 
.000 
.000 

632,800 
629.500 
506.000 
633.300 

105.000 
.050 
.000 

10.000 
.000 
.000 

302,000 

.040 
300.000 

.000 
310.000 
300.000 
630.900 
630.000 

400.000 
400.000 
631.600 
629.500 
628.300 
633.300 

3.030 
.000 

1.000 
632.100 

.000 
416,000 
633,100 

.000 

227.000 
292.000 

.000 
292.000 

.000 
634.400 
628.400 

.500 

.050 

.000 
360.000 
330.000 
100.000 
330.000 

.035 
416,000 
100.000 
400.000 
422.000 
806.000 

.000 

.000 
629.500 

.000 
398.000 
634.800 

.000 

.000 

265.000 
.050 
.000 

312.000 
200.000 
100.000 
305.000 

1.000 
309.000 

,000 
510,000 
170,000 
630.600 
631.600 

416.000 
350.000 
630.900 
626.200 
630.000 

.000 

16.000 
77.000 

632.100 
100.000 
633.100 
629.500 
606,000 

.000 

375.000 
296.000 

.000 
750.000 

.000 
631.800 
632,100 

.000 

.040 

.000 

.000 
170.000 
200.000 
400.000 

.045 
200.000 
200.000 
400,000 
436.000 

.000 

.000 
77 .000 

.000 
632.300 

.000 
422,000 
633.400 

.000 

.040 

.000 
1000.000 
400.000 
200.000 
312.000 

.000 
315.000 

.000 

.000 
170.000 
628.500 
633.400 

800.000 
281.000 
630.600 
625.700 
631.600 

.000 

22.500 
77.000 

.000 

.000 
398.000 
634.800 

.000 

.000 

Ml\ 
,VVU 

305.000 
.000 

852.000 
.000 

632.000 
636.600 

.000 

.050 

.000 

.000 

.000 
300.000 
500.000 

.000 

.636 
300.000 
416.000 
506.000 

.000 

.000 

.000 

.000 
200.000 
634.800 

.000 
706.000 

.000 

Ml\ ,vvu 

.040 

.000 

.000 

.000 
292.000 
400.000 

.000 
330.000 

.000 

.000 

.000 
622.900 
633.400 

.000 

.000 
628.500 
629,500 
633.400 

.000 

625.700 
.000 
.636 

632.600 
,000 

422.000 
633.400 

.000 

312,000 
.000 
.000 
.000 

627.900 
636.700 

PAGE 1 

.000 

.060 

.000 

.000 

.000 
309.000 
600.000 

.000 

.000 
398,000 
416.000 
606.000 

.000 

625.700 
.000 
.000 
.000 

400,000 
633.000 

.000 

.000 

.000 

.045 

.000 

.000 

.000 
296.000 
500.000 



02-20-96 14:29:27 PAGE 2 

QT 4,000 98.000 217.000 250.000 355.000 .ooo .ooo .000 .000 .000 
NB 3.000 .050 298,000 .070 302.000 ,055 545.000 .000 .000 .ooo 
Xl 4173.000 18.000 298.000 302.000 250.000 200.000 153.000 .795 .000 .000 
X3 .ooo .000 .000 200.000 .000 400,000 .000 .000 .000 .ooo 
GR 634.600 .000 634.400 100.000 633.500 126,000 631.800 200.000 632.200 292.000 
GR 629.500 298.000 630.900 298.000 628.400 299.000 628.200 300.000 628.400 301.000 
GR 629,500 302.000 630.900 302.000 629.500 302.000 632.100 312.000 633.900 350.000 
GR 636.600 400.000 636. 700 500.000 636.900 545,000 .000 ,000 .000 .000 

NB 3.000 .050 298.000 .070 302.000 ,055 545.000 .000 .000 .000 
SB ,000 2.700 2. 710 .000 4,000 .000 12.560 .000 628.200 628.200 
Xl 4217,000 18,000 298.000 302.000 44 .000 44,000 44,000 .795 .000 .000 
X2 .000 .000 1.000 632.200 633.400 ,000 .000 .000 .795 .000 
X3 ,000 .000 .000 200.000 .000 400,000 .000 .000 .000 .000 
BT 8.000 200.000 633.400 .000 298.000 633,600 630.900 299.000 633.600 632.000 
BT 300.000 633.600 632,200 301.000 633.600 632,000 302.000 633.600 630.900 350,000 
BT 633.900 .000 400.000 636.600 .000 .000 .000 .000 .000 .000 
GR 634,600 .000 634.400 100.000 633.500 126,000 631.800 200.000 632.200 292.000 
GR 629.500 298.000 630.900 298.000 628.400 299.000 628.200 300.000 628. 400 301.000 
GR 629.500 302,000 630.900 302,000 629.500 302,000 632.100 312.000 633.900 350.000 
GR 636.600 400.000 636.700 500.000 636.900 545.000 .000 .000 .000 .000 

NB 5,000 .045 400.000 .045 409.000 .040 413.000 .045 418.000 .045 
NB 1300.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 

4.000 77.000 187.000 217.000 305.000 ,000 .000 .000 .000 .000 
h- 4937,000 18.000 400.000 418,000 600.000 800,000 720.000 .000 -.500 .000 
X3 ,000 .000 .000 60.000 .000 550.000 .000 .000 .000 .000 
GR 633.900 .000 634.300 100.000 633.900 200.000 634. 700 300.000 634.300 400.000 
GR 631.800 405.000 630.900 409.000 631. 700 413,000 634.700 418.000 637.200 500.000 
GR 634.600 600.000 635.300 700.000 635.000 800.000 634,500 900.000 634,900 1000.000 
GR 634.500 1100.000 636.000 1200.000 637.700 1300,000 .000 .000 .000 .000 

Xl 4997.000 .000 .000 .000 55.000 70.000 60,000 .000 .200 .000 
X3 .ooo .000 .000 60.000 .000 550.000 .000 .000 .000 .000 

QT 4,000 60.000 150.000 163.000 190.000 .000 .000 .000 .000 .000 
Xl 5057.000 .000 .000 .000 50.000 70,000 60.000 .000 .100 .000 
X3 ,000 .000 .000 60,000 .000 550.000 .000 .000 .000 .000 

Xl 5086.000 .000 .000 .000 25.000 35.000 29,000 .000 .100 .000 
X3 .000 .000 .000 60,000 .000 550.000 .000 .000 .000 .000 

Xl 5115.000 .000 .000 .000 25.000 35.000 29.000 .000 .100 .000 
X3 .000 .000 .000 90.000 .000 550,000 .000 .000 .000 .000 

NB 3.000 .050 695.500 .040 704.500 .050 1700.000 .000 .000 .000 
Xl 5165.000 36.000 688.000 712.000 50.000 50.000 50.000 ,000 .000 .000 
X3 .000 .000 .000 400.000 .000 800.000 .000 .000 .000 .000 
GR 633,900 .000 633. 900 100.000 633.900 200.000 633.900 300.000 634.300 400.000 
r· 633,900 500.000 634.700 600.000 634,300 688.000 632.000 695.400 634.300 695.500 
\,. 632.000 - 695.500 630,900 696.500 630.700 697.500 630,900 698.500 632.000 699.500 
GR 633.700 699.500 633. 700 700.500 632,600 700.500 631.500 701.500 631.300 702.500 
GR 631.500 703.500 633. 700 704.500 632.000 704.600 634.800 712.000 636.000 753.000 
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637.200 800.000 635.500 851.000 634.600 900.000 635.300 1000.000 635.000 1100.000 
~ 634.500 1200.000 634.900 1300.000 634.500 1400.000 636.000 1500,000 637.700 1600.000 
GR 638.700 1700.000 .000 .ooo .000 .000 .000 .000 .000 .000 

SB .000 2.227 3.030 .000 24.000 .000 25,100 .000 630.700 630.700 
Pffl'IIIITI\U II Tl! 
iJ.tA,UVR --'-' .. 

X1 5205.000 .000 .000 .000 40.000 40.000 40,000 .000 .000 .000 
X2 .000 .000 1.000 634.500 634.900 .000 .000 .000 .000 .000 
X3 .000 .000 .000 400.000 .000 800,000 .000 .000 .000 .000 
BT 17.000 400.000 634.900 .000 500.000 634.900 .000 600,000 635.300 .000 
BT 688.000 636.200 .000 695.500 636.300 634,300 696.500 636.300 634.600 697.500 
BT 636.300 634 .800 698.500 636.300 634.600 699,500 636.300 633.500 700,500 636.300 
BT 633.700 701.500 636.300 634.800 702.500 636,300 635.000 703.500 636.300 634.800 
BT 704.500 636.300 633. 700 712.000 636. 300 .000 753.000 636.000 .000 800.000 
BT 637 .200 .000 .000 .000 .000 .000 .000 .000 .000 .000 

NH 3.000 .070 85,000 .045 110.000 .060 200.000 .000 .000 .000 
X1 5286.000 6,000 85.000 110.000 320.000 75.000 81.000 .000 -.200 .000 
X3 .000 .000 .000 .000 .000 130.000 .000 .000 .000 .000 
GR 636.100 .000 635,600 85.000 631.000 100.000 635.200 110.000 636.400 130.000 
GR 634.900 200.000 .000 .000 .000 .000 .000 .000 ,000 .000 

HC .060 .060 .040 .100 .300 ,000 .000 .000 .000 .000 
BEGIIIJIING OF DRAIN IMPROVEMENTS 

X1 5324.000 7.000 49.000 70,000 38,000 38,000 38.000 .000 .000 .000 
636.300 .000 635,080 20.000 634.630 49.000 631.380 59.000 635,500 70.000 - 635.560 72,000 635,730 84.000 .000 .000 .000 .000 .000 .000 

qr 4.000 58.000 150.000 163.000 190.000 .000 .000 .000 .000 .000 
X1 5435.000 9.000 40.000 80.000 105.000 120.000 111.000 .000 .000 .000 
GR 635.900 36.000 635,280 40.000 631.370 56.000 630.930 60,000 631.370 64.000 
GR 634.380 80.000 634.380 110.000 635.770 132.000 635. 910 143.000 .000 .000 

X1 5502.000 8.000 .000 52.000 85.000 45.000 67.000 .000 .000 .000 
GR 636.000 .000 631,540 22.1)00 631.440 28.000 631.540 34.000 634.830 52.000 
GR 635.080 93.000 635,750 115.000 635,920 126.000 .000 .000 .000 .000 

HC .060 .060 .040 .300 .500 .000 .000 .000 .000 .000 
OOWMSTREAH OF 121141 BOX CULVERT 

Xl 5545.000 7.000 25.000 37.000 A1. nM .t.1 nM n nnn .000 .000 .000 ... .,.vvv ... .,.vvv ... .,.vvv 

X3 10.000 .000 .000 .000 .000 .000 .000 637.500 637.500 .000 
GR 636.580 .000 635,660 25.000 631.660 25.000 631.660 37.000 635,660 37.000 
GR 634.780 60.000 635.940 130,000 .000 .000 .000 .000 .000 .000 

en """ 1 ..,i::n 0 •= n= I "I 1\1\I\ """ JO 1\1\I\ """ c'll1 .i::on .C'>1 c..cn 
ac ,VVV ,L. /'JV L.o;JW .vw l"oUUU ,VW 'IOoVVU .uw U.J.1.oOOV U.J,LoUUU 

OPSTREAH OF 12'X4' BOX CULVERT 
SECTION 'Kl' 

Xl 5633.000 7.000 .000 55.000 88.000 88.000 88.000 .000 .000 .000 
X2 .000 .000 1.000 635.630 637.500 .000 .000 .000 .000 .000 
X3 10.000 .000 .000 .000 .000 .000 .000 637.500 637.500 .000 
r- 4.000 .000 637,500 637.000 25.000 637.500 635.680 37.000 637.500 635.680 

~ 
60.000 637.500 637,000 .000 .000 .000 .000 .000 .000 .000 

GI! 636.030 .000 631.530 25.000 631.430 32.000 631.530 37,000 635.230 55.000 
GR 635.700 60.000 636,100 67.000 .000 .000 .ooo .000 .000 .000 
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r .060 .060 .040 .000 .000 .000 .000 .000 .000 .000 
Xl 5737.000 8.000 .000 52.000 104.000 104.000 104.000 .000 .000 .000 
GR 636.300 .000 631.880 22.000 631.780 28.000 631.880 34.000 635.100 52.000 
GR 635.530 93.000 636.300 112.000 636.400 123.000 .000 .000 .000 .000 

HC .060 .060 .040 .100 ,300 .000 .000 .000 .000 .000 
COHC CTRL STROCT FOR 10 YEAR EVEIIT AHD OOWHSTREAH END OF STORAGE BASIH 

Xl 5792.000 14.000 35.000 52.000 55.000 55.000 55.000 .000 .000 .000 
GR 637.000 .000 636.000 20.000 635.970 30.000 636.000 35.000 635.000 35,000 
GR 635.000 39.000 632.000 39.750 632.000 47.250 635.000 .,. nnn 635.000 ~.,_ nnn 

'tOo\MJ :.J~.V\N 

GR 636.950 52,000 635.680 57.000 635,180 67,000 636.350 130.000 .000 .000 

HC .060 .060 .040 .100 .300 .000 .000 .000 .000 .000 
QT 4.000 133.000 187 .000 217.000 305.000 .000 .000 .000 .000 .000 

SECTIOH THRO PROPOSED POND 
Xl 5965.000 7.000 .000 459.000 120.000 330.000 173.000 .000 .000 .000 
GR 636.400 .000 636.300 12,000 635.000 18,000 632,000 42.000 632.000 356.000 
GR 637.800 427 .000 638.400 459.000 ,000 .000 .000 .000 .000 .000 

SECTION THRO PROPOSED roND 
Xl 6130.000 7.000 .000 415.000 130.000 235.000 165.000 .000 .000 .000 
GR 637.000 .000 636.300 12.000 632.000 36.000 632.000 300.000 636.400 334.000 
GR 637.200 367.000 639.900 415.000 .000 .000 .000 .000 .000 .000 

SECTION THRO PROPOSED roND - SECTION 'Ll' 
Xl 6250.000 6.000 .000 245.000 120.000 120.000 120.000 .000 .000 .000 
GR 636.400 .000 635.000 12.000 632.000 30.000 632.000 198.000 636.300 228.000 
GR 637 .000 245.000 .000 .000 .000 .000 .000 .000 .000 .000 

SECTION THRO PROPOSED roHD 
Xl 6500.000 7.000 .000 232.000 250.000 250.000 250.000 .000 .000 .000 
GR 637.300 .000 636.900 20.000 632.000 45.000 632.000 176.000 636. 400 203.000 
GR 637 .400 214.000 638.900 232.000 .000 .000 .000 .000 .ooo .000 

SECTIOH THRO PROPOSED POND 
Xl 6685.000 7.000 .000 365.000 250.000 155.000 185.000 .000 .000 .000 
GR 639.200 .000 637.000 21.000 632.000 58.000 632.000 306.000 636.400 332.000 
GR 636.500 345.000 638. 700 365.000 .000 ,000 .000 .000 .000 .000 

SECTIOH THRO PROPOSED POND 
UPSTREAM END OF STORAGE BASIH AHD OOWHSTREAH END OF 84' COHC CULVERT 

Xl 6920.000 12.000 .000 157 .000 310.000 175.000 235.000 .000 .000 .000 
GR 637 .000 .000 636.000 20.000 635.000 30.000 634.000 40.000 633.000 46.000 
GR 632.000 51.000 632.000 129.000 633.000 134.000 634.000 139.000 635.000 143.000 
GR 636.000 148.000 637.000 157.000 .000 .000 .000 .000 .000 .000 

UPSTREAM END OF 84' CONCRETE CULVERT 
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- SECTION 'Ml" 
Xl 7259.000 4.000 .000 17.130 344 .000 334,000 339.000 .000 .ooo .000 
X5 -4.000 .410 .810 1.090 2.150 .000 .000 .000 .000 .000 
GR 639.000 .000 630.770 .000 630. 770 17.130 639.000 17.130 .000 .000 

CHECK DAM AT UPSTREAM EHD OF 84' COHCRETE CULVERT 
Xl 7260.000 4.000 .000 19.130 1.000 1.000 1.000 .000 .000 .000 
GR 639,000 .ooo 632.300 .000 632.300 19.130 639.000 19.130 .000 .000 

Xl 7367,000 9.000 245.000 280.000 107.000 107.000 107.000 .000 .000 .000 
GR 638,700 .000 637.500 230.000 637,000 245.000 632,800 260.000 632.800 265.000 
GR 635.500 273.000 637 .800 280.000 638.000 314.000 638.700 420.000 .000 .000 

Xl 7977,000 9,000 333.000 370,000 595.000 620.000 610.000 .000 .000 .000 
GR 639,200 .000 638.100 255.000 637.900 310.000 637.900 333.000 633.500 353.000 
GR 633.500 357,000 638.200 370.000 638.200 390,000 743.000 445.000 .ooo .000 

Xl 8632.000 8.000 202.000 242,000 650.000 660.000 655,000 .000 .000 .000 
GR 640.000 .ooo 639.300 100.000 638,500 202.000 634.600 223.000 634.600 227.000 
GR 639.000 242,000 639.400 265.000 643.900 400.000 .000 .000 .000 .000 

Xl 8832,000 4.000 .ooo 36.300 200.000 200.000 200.000 .000 .000 .000 
GR 639.800 .ooo 634. 760 17.500 634. 760 21.500 639. 700 36.300 .000 .000 

SECTIOH 'Hl' 
9000.000 4,000 .000 47 .000 168.000 168.000 168.000 .000 .000 .000 

Ill,,..- 640.100 ,000 635.690 19.500 635.690 26.500 640.500 47,000 .000 .ooo 

Xl 9600.000 4,000 .000 42.000 600.000 600.000 600.000 .000 .000 .000 
GR 642.000 ,000 637.330 17.000 637.330 25.000 642.300 42,000 .000 .000 

Xl 10000.000 4.000 .000 40.000 400.000 400.000 400.000 .000 .000 .000 
GR 642.800 ,000 638.130 16,600 638.130 23,600 642.700 40,000 .000 .ooo 

Xl 10400.000 5,000 10.000 44.000 400,000 400.000 400,000 .000 .000 .000 
GR 643.500 .ooo 643.100 10,000 639.130 26,600 639.130 33.600 643.400 44,000 

Xl 10800.000 5.000 .ooo 35.000 400.000 400.000 400.000 ,000 .000 .000 
GR 644.400 ,000 640,190 13.500 640,190 21.500 644.000 35.000 645,000 130.000 

CHECK DAM 
SECTIOH '01" 

Xl 11110.000 4,000 .000 50.000 311.000 311.000 311.000 .000 .000 .000 
GR 647.000 .ooo 639.330 23.000 639.330 27.000 647,000 50.000 .000 .000 

Xl 11111.000 6.000 .000 50.000 1.000 1.000 1.000 .000 .000 .000 
GR 647 .000 .000 645.530 12.000 641.870 23.000 641.870 27.000 645.530 38.000 
GR 647.000 50,000 ,000 .000 .000 .000 .000 .000 .000 .000 
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- CHECK DAM 
SECTION "Pl" 

X1 11591.000 4.000 .000 50.000 481.000 481.000 481.000 .000 .ooo .000 
GR 648.000 .000 642,370 23.000 642.370 27 .ooo 648.000 50.000 .000 .000 

X1 11592.000 6.000 .000 50.000 1.000 1.000 1.000 .000 .000 .000 
GR 650.000 .000 650.000 2.500 643.500 22.000 643.500 28.000 650.000 47 .500 
GR 650.000 50.000 .000 .000 .000 .000 .000 .000 .000 .000 

SOOTH R.O.W LINE OF H-59 
X1 11662.000 4,000 .000 50.000 70.000 70.000 70.000 .000 .000 .000 
GR 648.000 .000 645.200 20.000 645.200 30.000 648.000 50.000 .000 .000 

SECTION "Ql" OOWIISTREAM EMD OF EXISTING 60" CULVERT UNDER DOBRY RD 
Altl) H-59 

X1 11760.000 13.000 220.000 275.000 98.000 98.000 98.000 .000 .000 .000 
GR 650,100 .000 649.600 50.000 649.300 100.000 651.500 150.000 652.000 200.000 
GR 651.500 220.000 645.600 240.000 645.700 258.000 651.600 275.000 653.200 300.000 
GR 653.800 350.000 654 .300 400.000 654.100 450.000 .000 .000 .ooo .000 
EJ .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 

-
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•••••••••••••••••••••••••••••••••••••••••••••••••• 
HEC2 RELEASE DATED HOV 76 UPDATED KAY 1984 
ERROR CORR - Ol,02,03,04,05,06 
MODIFICATIOH - 50,51,52,53,54,55,56 
IBII-PC-XT VERSIOH AUGUST 1985 

************************************************** 

Tl 
T2 
T3 100 YEAR EVEHT PROP. COHDITIOHS 

J1 !CHECK IHQ HIHV !DIR STRT 

-10. 4, o. o. .000000 

J2 HPROF !PLOT PRFVS XSECV XSECH 

3.000 .000 -1.000 .ooo .000 

PAGE 30 

THIS RUN EXECUTED 02-20-96 

METRIC HVIHS Q WSEL FQ 

.oo .o o. 630.040 .000 

FH ALLDC IBW CHHIM !TRACE 

.000 .000 .000 .000 .000 
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...._-:NO DEPTII CWSEL CRIWS WSELK EG av HL OLOSS BAIIK ELEV 
Q QLOB QCB QROB ALOB ACB AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCB VROB XML XHCB XNR WTH ELHIH SSTA 
SLOPE XLOBL XLCB XLOBR !TRIAL !DC ICOHT CORAR TOPWID EHDST 

*PROF 3 

CCBV= .500 CEBV= 1.000 
1490 HB CARD USED 
*SECIIO 2810,000 

2810.00 7.14 630.04 .00 630.04 630.14 .10 .00 .oo 628.50 
360. 47. 313. o. 56. 116. o. o. o. 630.00 

.00 ,83 2.70 .01 .050 .042 .060 .ooo 622.90 226.67 
. 001101 170 • 170. 170. 0 0 0 .00 105.08 331. 75 

1490 HB CARD USED 
*SECIIO 3091. 000 

3091.00 4.90 630.60 .oo .00 630.72 .12 .56 .02 628.50 
360. 134. 162. 64. 68. 47. 27. 1. 1. 628,30 
.03 1.97 3.43 2.41 .050 .050 .050 .000 625.70 190.92 

• 004097 350. 281. 200 • 2 0 0 .00 102,95 293.87 

S!>i--AL BRIDGE 

SB XK XKOR COFQ RDLEH BiiC BliP BAREA ss ELCHO ELCBD 
.00 2,34 3.03 .oo 16.00 .00 22.50 .00 625. 70 625.70 

*SECIIO 3168.000 
3280 CROSS SECTION 3168.00 EXTEHDED .79 FEET 

PRESSURE AHD WEIR FLOW 

EGPRS EGLWC 83 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

639.89 630.72 . 00 183 • 179. 23. 61. 629.50 632.10 

3168.00 7.19 632,89 .00 .oo 632.89 .00 2.17 .oo 628.50 
360. 238, 43. 79, 520, 71. 173, 2, 1. 628,30 

.07 .46 .61 .45 .050 ,050 .050 .000 625,70 .00 
• 000077 77. 77 • 77. 0 0 7 .00 367. 41 367. 41 

1490 HB CARD USED 
•SECIIO 4020.000 
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-- ,CHO DEPl'II CWSEL 
Q QLOB QCH 
TIME VI.OB VCR 
SLOPE XLOBL XLCH 

3470 EIICROACBHENT STATIONS= 
4020.00 5.11 633.01 

265. 85. 176. 
.20 .83 2.33 

• 000702 750. 852 • 

1490 NB CARD USED 
•SECIIO 4173.000 

3470 EIICROACBHENT STATIONS= 
4173.00 5.06 633.26 

250. 167. 25. 
.23 1.61 1.74 

• 002103 250. 153 • 

1490 NB CARD USED 

S-1AL BRIDGE 

SB XK XKOR COFQ 
.00 2.70 2.71 

•SECHO 4217.000 
PRESSURE AND WEIR FLOW 

EGPRS EGLWC B3 

CRIWS 
QROB 
VROB 
XLOBR 

200.0 
.00 
4. 

.51 
1000. 

159.0 
.00 
58. 

1.87 
200. 

WSELK EG 
ALOB ACH 
XIIL XNCH 
!TRIAL IDC 

400.0 l'YPE= 
.00 633.07 

102. 76. 
.050 .038 

2 0 

318.0 TYPE= 
.00 633.31 

104. 14. 
.050 .050 

2 0 

RDLEII BliC 
.00 4.00 

QWEIR QPR 

HV 
AROB 
XHR 
!CONT 

BL 
VOL 
WTII 
CORAR 

1 TARGET= 
.06 .12 
8. 11. 

.045 .000 
0 .00 

1 TARGET= 
.04 .23 
31. 12. 

.050 .000 
0 .00 

BWP BAREA 
.00 12.56 

BAREA TRAPEZOID 
AREA 

649.87 633.31 • 00 188 • 62. 13. 16. 

3470 EIICROACBHENT STATIONS= 159.0 318.0 TYPE= 1 TARGET= 
4217.00 6.06 634.26 .00 .00 634.27 .01 .97 

250. 175. 14. 60. 182 • 17. 67. 12. 
.25 .96 • 83 .90 .050 .050 .050 .000 

. 000365 44 . 44. 44. 1 0 7 .00 

1490 NH CARD USED 
•SECIIO 4937.000 

OLOSS BA1iK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID EIIDST 

200.000 
.06 632.00 
6. 632.10 

627.90 200.00 
129.68 329.68 

200.000 
.01 629.50 
6. 629.50 

628.20 159.00 
108.57 267.57 

ss ELCHO 
.00 628.20 

ELLC ELTRD 

632.20 633.40 

200.000 
.00 629.50 
7. 629.50 

628.20 159.00 
124.64 283.64 
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___.CIIO DEPTII 
Q QWB 
TIME VI.OB 
SLOPE XLOBL 

CWSEL 
QCH 
VCB 
XLCB 

3470 IJICROACBHEIIT STATIO!iS= 
4937 .oo 4.12 634.52 

217. 147. 69. 
.46 .59 1.43 

.000462 600. 720, 

*SECIIO 4997.000 

3470 EHCROACBHEIIT STATIONS= 
4997.00 3.96 634.56 

217. 131. 86. 
.47 .69 1.90 

.000881 55. 60. 

*SECIIO 5057.000 

l!ICROACBHEIIT STATIONS= 
~7.00 3.91 634.61 

163. 94. 69. 
.49 .54 1.54 

.000592 50. 60. 

*SECIIO 5086. 000 

3470 EHCROACBHEIIT STATIONS= 
5086.00 3.83 634,63 

163. 87. 76. 
.49 .58 1.76 

.000800 25, 29, 

*SECIIO 5115,000 

3265 DIVIDED FLOW 

3470 EHCROACBHEIIT STATIONS= 
5115.00 3.76 634.66 

163. 77. 86. 
.50 .71 2.06 

1 430 25. 29. -

CRIWS 
QROB 
VROB 
XLOBR 

60.0 
.00 
o. 

.21 
800. 

60.0 
.00 
o. 

.17 
70. 

60.0 
.00 
o. 

.11 
70. 

60.0 
.oo 
o. 

.01 
35. 

90.0 
.00 
o. 

.00 
35. 

WSELK EG 
AW!! ACB 
XIIL XNCB 
ITRIAL IDC 

550.0 TYPE= 
.00 634.54 

249, 49. 
,045 .041 

3 0 

550.0 TYPE= 
.oo 634 .58 

189. 45, 
.045 .041 

0 0 

550.0 TYPE= 
.oo 634.63 

174. 45. 
,045 .041 

1 0 

550,0 TYPE= 
.00 634,65 

150. 43. 
.045 .040 

0 0 

550.0 TYPE= 
.00 634.69 

109. 42. 
.045 .045 

0 0 

BV 
AROB 
XHR 
ICOHT 

BL 
VOL 
WTH 
CORAR 

l TARGET= 
,01 .26 
2, 16. 

,045 .000 
0 .00 

1 TARGET= 
.03 .04 
o. 16. 

.045 .000 
0 .00 

1 TARGET= 
,02 .04 
o. 17. 

.045 .000 
0 .00 

1 TARGET= 
,03 ,02 
o. 17. 

.045 .000 
0 .00 

1 TARGET= 
.04 .03 
o. 17. 

.045 .000 
0 .00 

010SS B.IHK ELEV 
TWA LEFT/RIGHT 
EI.MIN SSTA 
TOPWID EHDST 

490,000 
.00 633,80 
10. 634.20 

630,40 60.00 
368.62 428.62 

490.000 
.01 634 .00 
11. 634.40 

630.60 60.00 
362.83 422,83 

490.000 
.00 634.10 
11, 634.50 

630,70 60,00 
361.39 421.39 

490,000 
.01 634.20 
11. 634.60 

630.80 60.00 
359,04 419.04 

460.000 
.01 634.30 
11, 634.70 

630.90 90.00 
308,67 417.91 
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.,cJ!O DEPl'B CWSEL CRIWS WSELK EG HV BL OLOSS BAltK ELEV 
~ QI.OB QCH QROB AI.OB ACH AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCR VROB XML XIICH XNR W'l'II ELKIN SSTA 
SI.OPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

1490 NB CARD USED 
*SECNO 5165.000 

3470 ENCROACHMENT STATIONS= 400.0 800.0 TYPE= 1 TARGET= 400.000 
5165.00 4.05 634.75 .00 .oo 634.77 .02 .07 .01 634.30 

163. 89. 74. o. 132. 49. o. 17. 12 • 634,80 
.51 .67 1.50 .00 . 050 .043 .045 .000 630.70 400.00 

• 001258 50 • 50. 50. 2 0 0 .00 311.87 711.87 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC BWP BAREA ss ELCHO ELCHD 
.00 2.23 3.03 .00 24.00 .00 25.10 .00 630.70 630.70 

*SECIIO 5205.000 
PRESSURE AND WEIR FLOW 

~ EGLWC Bl QWEIR QPR BAREA TRAPEZOID ELLC ELTRD 
AREA 

636.21 634.77 • oo 71 • 93. 25, 91. 634.50 634.90 

3470 ENCROACHMENT STATIONS= 400.0 800.0 TYPE= 1 TARGET= 400.000 
SECTION "J" 

5205.00 4.52 635.22 .00 .00 635.22 .00 .45 .00 634.30 
163. 118. 44. o. 268. 61. 3. 17. 12. 634.80 

.53 .44 .73 .16 .050 .044 .050 .000 630.70 400.00 
.000237 40. 40. 40. 0 0 5 .00 326,40 726,40 

1490 NB CARD USED 
*SECIIO 5286. 000 
3280 CROSS SECTION 5286.00 EXTENDED ,41 FEET 

3470 ENCROACHMENT STATIONS= .o 130.0 TYPE= 1 TARGET= 129.999 
5286.00 4.51 635.31 .oo .00 635.44 .13 .09 .12 635.40 

163. o. 163. o. o. 57. 1. 18 • 13. 635.00 
.55 .00 2.84 • 37 .050 .045 .060 .000 630.80 85.29 

• 002611 320 • 81. 75. 2 0 0 .oo 29.89 115.18 
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-JCIIO DEP'l'I! CWSEL CRIWS WSELK EG HV HL OUJSS llAIIK ELEV 
Q QUJB QCB QROB AUJB ACH AROB VOL TWA LEFT/RIGHT 
TIME VUJB VCB VROB XHL XNCH XltR WTII ELMIH SSTA 
SUJPE XUJBL XLCB XUJBR ITRIAL IDC ICOHT CORAR TOPWID EHDST 

CCBV= .100 CEBV= .JOO 
*SECHO 5324 .000 

BEGIHHIHG OF DRAIN IHPROVEIIEHTS 
5324.00 4,02 635.40 .00 .00 635.55 ,15 .11 .01 634.63 

163. 14. 149. o. 17. 45. o . 18. 13. 635.50 
.55 • 87 3.27 .00 .060 .040 .060 .000 631.38 14.81 

.002938 38. 38. 38. 2 0 0 .00 54.92 69,72 

*SECHO 5435.000 
5435.00 4.68 635,61 .oo .oo 635.63 ,02 .07 .01 635.28 

163. o. 142. 21. o. 116. 49 • 19. 13. 634.38 
. 58 .12 1.22 .42 .060 .040 .060 .000 630.93 37.86 

.000269 105. 111. 120. 2 0 0 .00 91.64 129.50 

*SECHO 5502.000 
5502.00 4.19 635.63 .00 .00 635.65 .02 .02 .oo 636.00 

163. o. 154. 9. o. 135. 33 • 19. 14. 634.83 
• 60 .00 1.14 .28 .060 .040 .060 .000 631.44 1.82 

'--:'ooo256 85. 67. 45. 2 0 0 .00 109.28 111.10 

CCHV= .JOO CEBV= .500 
*SECHO 5545.000 

3495 OVERBAIIK AREA ASSUMED HOH·EFFECTIVE,ELLEA= 637.50 ELREA= 637.50 

DOWNSTREAM OF 12'X4' BOX CULVERT 
5545.00 

163. 
.60 

.002765 

SPECIAL BRIDGE 

SB XK 
.oo 

3.91 
o. 

.00 
43. 

XKOR 
1. 75 

*SECHO 5633.000 

635,57 
163. 
3.47 
43. 

COFQ 
2.50 

.oo 
o. 

.00 
43. 

RDLEH 
.00 

.00 635.76 
o. 

.060 
2 

BliC 
12.00 

47, 
.040 

0 

BilP 
.00 

,19 
o. 

.060 
0 

.03 
19. 

.000 

BAREA 
48.00 

.oo 

.08 635.66 
14. 635.66 

631.66 25.00 
12.00 37.00 

SS ELCBU ELCBD 
.00 631.68 631.66 
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.__,,t:ClfO DEPl'B CWSEL CRIWS WSELK EG 
Q QI.OB QCH QROB Al.OB ACH 

HV 
AROB 
XHR 
ICONT 

BL 
VOL 
WTII 
CORAR 

01.0SS BAIIK ELEV 
TWA LErr/RIGBT 

TIME VLOB VCH VROB XJIL XHCH ELHIN SSTA 
SI.OPE Xl.OBL XLCH Xl.OBR ITRIAL IOC TOPWID ENDST 

6070,LOW FLOW BY NORMAL BRIDGE 

EGPRS= .000 EGLWC= 635.616 ELLC= 635.630 PCWSE= 635.573 ELTRD= 637.500 

3370 NORMAL BRIDGE,NRD= 4 HIN ELTRD= 637.50 MAX ELLC= 635.63 

3495 OVERBAIIK AREA ASSUMED NON-EFFECTIVE,ELLEA= 637.50 ELREA= 637.50 

UPSTREAM OF 12'X4' BOX CULVERT 
SECTION 'Kl' 

5633.00 4.43 635.86 .00 .oo 635.88 .02 .07 .05 
163. o. 163. o. o. 147. o . 19. 14. 

.62 • 00 1.11 .00 .060 ,040 .060 .ooo 631.43 
.000357 88. 88. 88. 3 0 0 -2.73 54.05 

*°'"110 5737.000 
,7.00 4.11 635.89 .oo .oo 635.91 .02 .03 .00 

'- 163, o. 156. 7. o. 132. 25, 20, 14, 
,65 .oo 1.18 .28 .060 .040 .060 .ooo 631. 78 

.000282 104. 104. 104 • 2 0 0 .00 99,85 

CCHV= • 100 CEBV= .300 
*SECNO 5792.000 

3265 DIVIDED FLOW 

COIIC CTRL STRUCT FOR 10 YEAR EVENT AND OOWIISTREAH END OF STORAGE BASIN 
5792.00 3.79 635.79 .00 .oo 636.02 .23 .04 ,06 

163. o. 151. 12. o. 38. 14. 20, 14, 
.65 .oo 3.95 .88 .060 .040 .060 ,000 632.00 

.005835 55. 55. 55. 2 0 0 .00 60.36 

CCHV= .100 CEBV= .300 
*SECIIO 5965.000 

SECTION THRO PROPOSED POND 
5965.00 4.04 636.04 .00 .oo 636.04 .00 .oo .02 

217. o. 217. o. o. 1431. o . 23. 15. 
,98 • 00 .15 .00 .060 .040 .060 .000 632.00 

• 000003 120. 173 • 330. 2 0 0 .00 392.23 

636.03 
635.23 

.95 
55.00 

636.30 
635.10 
2.04 

101.89 

636.00 
636.95 
35.00 
99.92 

636.40 
638.40 
13.21 

405.44 
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..__lCIIO DEPl'II CWSEL CRIWS WSELX EG HV HL 01.0SS BABIC ELEV 
Q QLOB QCB QROB Al.OB ACB AROB VOL TWA LEFT/RIGHT 
TIME VI.OB VCB VROB XIIL XIICB XIIR liTII ELIIIN SSTA 
SLOPE XLOBL XLCB XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

*SECIIO 6130.000 
SECTION THRO PROPOSED POND 

6130.00 4.04 636.04 .00 .00 636.04 .00 .00 .oo 637 .00 
217. o. 217. o. o. 1175. o. 28. 16. 639.90 
' .. .oo .. M .060 .040 .060 .000 632.00 13.46 J.,,lJ .,. ,W 

,000004 130. 165. 235. 2 0 0 .00 317.76 331.21 

•SECNO 6250,000 
SECTION THRO PROPOSED POND 
SECTION 'Ll' 

6250.00 4.04 636.04 .00 .00 636.04 .00 .00 .00 636.40 
217. 0. 217. o. o. 786. o. 30. 17. 637.00 
1.35 .oo .28 .oo .060 .040 .060 .000 632.00 3.09 

• 000010 i20 • 120. 120. 0 0 0 .00 223.09 226.18 

*SECIIO 6500.000 
SECTION THRU PROPOSED POND 

0.00 4.04 636.04 .00 .00 636.04 .00 .oo .00 637.30 
'-- 217. o. 217. o. o. 621. o. 34. 18. 638.90 

1.55 .00 ,35 .oo .060 .040 .060 .000 632.00 24.38 
,000017 250. 250. 250. 0 0 0 .00 176,42 200.80 

*SECIIO 6685.000 
SECTION THRO PROPOSED POND 

6685.00 4.05 636.05 .oo .00 636.05 .00 .00 .00 639.20 
217. o. 217. o. o. 1112. o. 38. 19. 638.70 
1.81 .00 .20 .oo ,060 .040 .060 .000 632.00 28.07 

.000005 250. 185. 155. 0 0 0 .00 301.83 329.90 

•SECIIO 6920. 000 
SECTION THRO PROPOSED POND 
UPSTREAM END OF S'roRAGE BASIN AND DOWNSTREAM END OF 84' COJIC CULVERT 

6920.00 4.05 636.05 .oo .oo 636.05 .oo .oo .00 637.00 
217. o. 217. o. o. 409. o . 42. 20. 637 .00 
1.93 .00 ,53 .oo • 060 .040 .060 .000 632.00 19.05 

• 000044 310. 235. 175 • 0 0 0 .oo 129.38 148.43 
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.._.,CIIO DEPl'B CWSEL CRIWS WSELK EG HV BL OLOSS BAIIK ELEV 
Q QLOB QCB QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XIIL XIICH XIIR WTlt EI.MIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID EHDST 

*SECJIO 7259. 000 
WATER EL=X5 CARD= 637.135 

UPSTREAM END OF 84' CONCRETE CULVERT 
SECTION 'Ml' 

7259.00 6.37 637 .14 .00 .00 637 .20 .06 .04 .02 639.00 
217. o. 217, o. o. 109. o. 44 • 21. 639.00 
1.98 • 00 1.99 .00 .060 .040 .060 .000 630. 77 .oo 

.000510 344. 339. 334. 0 0 0 .00 17.13 17.13 

*SECIIO 7260.000 
CHECK DAM AT UPSTREAM END OF 84' CONCRETE CULVERT 

7260,00 4.82 637.12 .oo .00 637.20 .09 .00 .01 639.00 
217. o. 217. o. o. 92. o. 44. 21. 639,00 
1.98 .00 2,35 .00 ,060 ,040 .060 .000 632.30 .oo 

.000846 1. 1. 1. 1 0 0 .00 19.13 19,13 

*SRCllO 7367.000 
7.00 4.42 637.22 .oo .00 637.32 .10 .11 .00 637,00 

-· 217. o. 217. o. 1. 86. o. 44 • 21. 637.80 
1.99 • 21 2.52 .oo ,060 .040 .060 .000 632.80 238.31 

• 001361 107 • 107. 107. 2 0 0 .00 39.94 278,24 

*SECllO 7977.000 
7977 .oo 4.52 638,02 .00 .oo 638.10 .08 .78 .00 637.90 

217. 1. 216. o. 5. 93. o. 46. 22. 638.20 
2.06 .17 2,34 .00 ,060 .040 .060 .000 633.50 278.10 

• 001195 595 • 610. 620. 2 0 0 .00 91.39 369.49 

*SECIIO 8632.000 
8632.00 4.21 638.81 .oo .00 638.89 .08 .79 .oo 638,50 

217. 2. 215. o. 6. 94. o. 47 • 23. 639.00 
2,14 • 25 2,28 .oo ,060 .040 .060 .000 634.60 162.67 

,001212 650, 655. 660. 2 0 0 .oo 78,68 241.35 

*SECJIO 8832,000 
8832,00 4,31 639.07 .00 .00 639,20 .12 .30 .01 639.80 

217. o. 217. o. o. 77, o. 48, 23, 639.70 
2,16 .oo 2,80 .00 ,060 .040 .060 .000 634.76 2.52 

,001838 200, 200. 200. 2 0 0 .00 31.91 34,43 
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-,_ ECHO DEPl'B CWSEL CRIWS WSELK EG HV HL OLOSS BAlfK ELEV 
Q QLOB QCB QROB Al.OB ACH AROB VOL TWA LEFT/RIGHT 
TIME VI.OB VCB VROB XllL XIICH XlfR W'l'II El.MIN SSTA 
SLOPE XLOBL XLCB XLOBR ITRIAL IOC ICOlfT CORAR TOPWID EBDST 

*SECMO 9000.000 
SECTION 'Nl' 

9000,00 3.71 639.40 .oo .oo 639.50 ,10 .30 .00 640.10 
217. o. 217. o. o. 86. o. 48, 24, 640.50 
2.18 .00 2.54 .oo .060 .040 .060 .000 635.69 3,12 

.001693 168. 168. 168, 2 0 0 .00 39.18 42.29 

*SECMO 9600.000 
9600.00 3.35 640.68 .oo .oo 640.84 .17 1.33 .02 642.00 

217, o. 217. 0. o. 66. o. 49. 24. 642,30 
2.23 .00 3.27 .oo .060 ,040 ,060 .000 637.33 4.82 

.003012 600. 600. 600. 2 0 0 .00 31.62 36,44 

*SECHO 10000,000 
10000,00 3.64 641. 77 .oo .00 641.90 ,14 1.06 .00 642.80 

217. o. 217. o. o. 73. o. 50. 24, 642,70 
2.27 .oo 2.99 .oo ,060 .040 ,060 .000 638,13 3,68 

12347 400. 400. 400, 2 0 0 .00 32.97 36,64 -
*SECIIO 10400.000 
10400,00 3.62 642.75 .oo .00 642.90 .16 .99 .01 643.10 

217. o. 217. o. o. 69. o. 50. 25, 643,40 
2.31 .oo 3.16 .oo .060 .040 .060 .000 639,13 11.48 

.002631 400, 400. 400. 2 0 0 .00 30.93 42.41 

*SECMO 10800. 000 
10800.00 3.57 643. 76 ,00 .00 643.91 ,14 1.00 .oo 644.40 

217. 0, 217. o. 0, 71. o. 51. 25. 644.00 
2.34 .00 3.04 .oo .060 .040 .060 .000 640,19 2.06 

.002395 400. 400. 400. 1 0 0 .00 32.07 34.14 

*SECIIO 11110.000 
CHECK DAM 
SECTION 'Ol' 

11110.00 4.97 644,30 .oo .00 644.39 ,08 .47 .01 647.00 
217, o. 217. o. o. 94. o. 51. 25. 647.00 
2.38 .00 2.31 .oo .060 .040 .060 .000 639.33 8.09 

.001050 311. 311, 311. 2 0 0 .00 33.82 41.91 
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_.oo DEPTH CWSEL CRIWS WSELK EG HV BL 01.0SS 1IAIIK ELEV 
Q QLOB QCB QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XHCH XHR WTII EUIIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CORT CORAR TOPWID EIIDST 

*SEOO 11111.000 

3301 HV CHARGED MORE THAii HVINS 

3685 20 TRIALS ATTEMPTED WSEL,C"WSEL 
3693 PROBABLE MINIMUM SPECIFIC EIIERGY 
3720 CRITICAL DEPTH ASSUMED 
11111.00 2.58 644,45 644,45 ,00 645,25 .79 .oo ,21 647,00 

217. o. 217, o. o. 30. o. 51. 25. 647.00 
2.38 .00 7.15 .00 ,060 ,040 ,060 .ooo 641.87 15.24 

.021737 1. 1. 1. 20 11 0 ,00 19.52 34. 76 

*SECHO 11591.000 

3301 HV CHARGED MORE TIIAll HVINS 

CHECK DAM 
SECTION 'Pl' 

1.00 4.38 646.75 .oo .00 646.83 .08 1.51 .07 648.00 
"-217. o. 217, o. o. 96. o. 52. 25. 648.00 

2.44 .00 2.27 .oo .060 .040 .060 .ooo 642,37 5.13 
.001195 481. 481. 481. 6 0 0 .00 39.75 44,87 

•SEOO 11592.000 
11592.00 3.07 646.57 .oo .00 646.90 .33 .00 .08 650.00 

217. o. 217. o. o. 47. o. 52. 25. 650.00 
2.44 .00 4.64 .00 .060 .040 .060 .000 643.50 12.78 

.006932 1. 1. 1. 2 0 0 .00 24.43 37.22 

*SECIIO 11662.000 
SOOTH R.O.W LINE OF M-59 

11662.00 1.99 647.19 .00 .oo 647.50 .31 .60 .00 648.00 
217, o. 217. o. o. 49. o. 52. 26. 648.00 
2.44 .00 4.47 .00 .060 ,040 .060 .000 645.20 5.71 

.010726 70. 70. 70. 2 0 0 .oo 38,58 44.29 

*SECIIO 11760.000 
SECTION 'Ql' DOWJISTREAM END OF EXISTING 60' CULVERT UNDER DOBRY RD 
AIID M-59 
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-~CltO DEl'l'II CWSEL CRIWS WSELK EG BV BL OLOSS BAIIK ELEV 
Q QLOB QCB QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XlfL XHCH XNR WTB ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC !CONT CORAR TOPWID ENDST 

11760.00 2.37 647.97 .00 .00 648.18 .21 .67 .01 651.50 
217. o. 217. o. o. 59. o. 52. 26, 651.60 
2.45 .oo 3. 71 .00 ,060 .040 .060 .000 645.60 231.98 

• 004688 98. 98. 98 • 2 0 0 .00 32,54 264.53 
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THIS RUH EXECUTED 02-21·96 
************************************************** 

HEC2 RELEASE DATED HOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION • 50,51,52,53,54,55,56 
IBN-PC-XT VERSION AUGUST 1985 

************************************************** 

NOTE· ASTERISK(*) AT LErr OF CROSS-SECTION HUMBER INDICATES MESSAGE IH SUMMARY OF ERRORS LIST 

PKWtl"r wnu1nun~ MUVtL 

SUMMARY PRINTOUT TABLE 150 

SECHO XLCH ELTRD ELLC EUIIH Q CWSEL CRIWS EG lOK*S VCH AREA .OlK 

2810.000 .oo .00 .00 622.90 161.00 629.00 .oo 629.05 9.81 1.85 91.99 51.41 
2810.000 .oo .00 .oo 622.90 310.00 629.90 .oo 629.98 14.82 2.40 158.28 80.53 
2810.000 .oo .00 .00 622.90 1.'-n M .:;1.n n. M i::1.n 1A 11.01 , ,n 172.30 108.50 .JUVoVV v.Jvov, -~ ... .J ....... , "'"'" 
2810.000 .oo .00 .00 622.90 510.00 630. 40 .oo 630.54 14.72 3.27 216.06 132.91 

-J091.000 281.00 .00 .oo 625.70 161.00 629.54 .oo 629.67 51.51 3.25 62.89 22,43 
3091,000 281.00 .oo .00 625.70 310.00 630.53 .oo 630.63 34.13 3.10 134,69 53.06 
3091.000 281.00 .00 .00 625.70 360.00 630.60 .oo 630,72 40,97 3.43 i41.69 56.25 
3091.000 281.00 .oo .00 625.70 510.00 631.08 .00 631.18 32,64 3.28 217,69 89,27 

3168.000 77.00 632,10 629,50 625,70 161.00 631.39 .oo 631.40 1.79 .80 285.20 120.25 
3168.000 77,00 632.10 629,50 625,70 310.00 632.79 .oo 632.79 .65 .56 729.32 384.89 
3168.000 77.00 632,10 629.50 625. 70 360.00 632.89 .oo 632.89 .77 .61 764.38 410.83 
3168.000 77.00 632.10 629.50 625.70 510.00 633.11 .oo 633.12 1.15 • 77 848.65 475.85 

4020,000 852.00 .oo .00 627,90 105,00 631.65 .oo 631.72 12.05 2.14 48,97 30,25 
M')n tvV\ Q~') M M M £'1"7 an "l"l'7 nn t::'>"l nn = ,::-,-, tu:. < ,, , ,. , .,, ni:. Q1 J'l 
,v&.UoVVV 1/.J(,tVV -~ -~ u,1 o7V (.L./ ,UU 'J~(;,7V ,VU 0~"'•7J u,.a., .C.o.J.• .LI.Lo\lJ ., ..... "' 
4020.000 852,00 .oo .00 627.90 265.00 633.01 .oo 633.07 7.02 2.33 185.34 100,03 
4020.000 852,00 .00 .00 627.90 375.00 633.29 .oo 633.37 9.12 2. 76 222.61 124,14 

4173.000 153,00 .oo .oo 628.20 98.00 632.11 .oo 632.26 108.52 3.25 36,41 9.41 
4173,000 153.00 .oo .00 628,20 217.00 633.12 .oo 633.17 21.88 1. 74 133. 74 46.39 
4173,000 153.00 .oo .00 628,20 250.00 633.26 .oo 633.31 21.03 1.74 149.08 54.51 
4173.000 153.00 .00 .oo 628.20 355.00 633.60 .oo 633.66 21.57 1.85 186.89 76.44 

4217,000 44,00 633.40 632.20 628.20 98.00 1:.1.1. "7n M 633. 71 1.36 .47 198.92 83,92 ..,.,.,. ,v •YV 

4217,000 44,00 633.40 632.20 628.20 217.00 634.17 ,00 634,19 3.12 .76 255.46 122.80 
4217.000 44.00 633.40 632.20 628.20 250,00 634.26 .oo 634,27 3.65 .83 266.20 130,80 
4217.000 44.00 633.40 632,20 628.20 355.00 634.50 .oo 634 .52 5.37 1.04 295.24 153,21 

137.000 720.00 .00 .00 630.40 77 .00 633.87 .oo 633,90 8.86 i.54 87.69 25.87 - 4937.000 720.00 .00 .00 630. 40 187.00 634.42 .oo 634,44 4,91 1.44 262.50 84.40 
4937.000 720.00 .00 .00 630. 40 217.00 634.52 .oo 634.54 4.62 1.43 299.63 100.94 
4937.000 720.00 .00 .00 630.40 305.00 634 .81 .oo 634,82 3.86 1.38 405.30 155.25 
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SECH0 XLCB ELTRD - ELLC El.MIN Q CiiSEL CRIWS EG l0K•S VCB AREA .0lK 

4997.000 60.00 .00 .00 630.60 77.00 633.94 .00 633.99 15.11 1.96 57.84 19.81 
4997.000 60.00 .00 .00 630.60 187.00 634.46 .00 634.49 9.64 1.94 200.70 60.23 
4997.000 60.00 .oo .oo 630.60 217.00 634.56 .00 634.58 8.81 1.90 235.03 73.12 
4997.000 60.00 .00 .oo 630.60 305.00 634.83 .00 634.85 6.38 1.72 340.51 120.73 

5057 .000 60,00 .00 .00 630.70 60.00 634,04 .oo 634.08 9.12 1.53 58.17 19.87 
5057.000 60.00 .00 .oo 630.70 150.00 634.51 .00 634.54 7.49 1.70 184,97 54.80 
5057.000 60.00 .00 .00 630.70 163.00 634.61 .00 634.63 5.92 1.54 219.14 66.98 
5057.000 60.00 .00 .00 630. 70 190.00 634.87 .00 634.88 3.10 1.18 314.49 107.94 

5086.000 29.00 .00 .oo 630.80 60.00 634.07 .00 634.11 10.92 1.66 48.45 18.16 
5086.000 29.00 .00 .oo 630.80 150.00 634.54 .00 634.57 11.16 1.82 161.27 44.90 
5086.000 29.00 .00 .00 630.80 163.00 634.63 .00 634.65 8.00 1.76 193.26 57.62 
5086.000 29.00 .00 .oo 630.80 190.00 634,88 .00 634.89 4.02 1.32 286.22 94.80 

5115.000 29.00 .00 .oo 630.90 60.00 634.11 .00 634.15 13.11 1.80 39.95 16.57 
5115.000 29.00 .00 .00 630.90 150.00 634.58 .00 634.62 16.85 2.20 126.68 36.54 
5115.000 29.00 .00 .00 630.90 163.00 634.66 .00 634.69 14.30 2.06 150.61 43.11 
5115.000 29.00 .oo .oo 630.90 190.00 634.90 .00 634.92 6.50 1.65 230.95 74.54 

5165.000 50,00 .00 .oo 630.70 60,00 634.20 .00 634.24 15.74 1.48 54.08 15.12 
5165.000 50.00 .00 .00 630.70 150.00 634.69 .00 634.71 13.83 1.56 163.01 40.33 
5165.000 50.00 .oo .00 630.70 163.00 634.75 .00 634.77 12.58 1.50 181.76 45.95 
1,65.000 50.00 .00 .00 630.70 190.00 634.94 .00 634.96 7.99 1.26 241.86 67.23 --5205.000 40.00 634.90 634.50 630.70 60.00 634.30 632.63 634.42 44.01 2.75 21.85 9.04 

5205.000 40.00 634.90 634.50 630.70 150.00 635.18 .00 635.18 2.27 .71 317.74 99.59 
5205.000 40.00 634.90 634.50 630.70 163.00 635.22 .00 635.22 2.37 .73 331.40 105.99 
5205.000 40.00 634.90 634.50 630.70 190.00 635.31 .00 635.31 2.49 .77 360.76 120.30 

5286.000 81.00 .oo .00 630.80 60.00 634.57 .00 634.61 9.56 1.50 40.10 19.41 
5286.000 81.00 .00 .00 630.80 150.00 635.26 .00 635.37 23.52 2.67 56.69 30.93 
5286.000 81.00 .oo .00 630.80 163.00 635.31 .00 635.44 26.11 2,84 58.09 31.90 
5286.000 81.00 .00 .oo 630.80 190.00 635.41 .00 635.57 31.67 3.18 60.81 33.76 

5324.000 38.00 .00 .00 631.38 60.00 634.60 .oo 634.66 16.86 2.02 29.76 14.61 
5324 .000 38.00 .00 .00 631.38 150.00 635.34 .00 635.48 27.64 3.13 58.82 28.53 
5324.000 38.00 .00 .00 631.38 163.00 635.40 .00 635.55 29.38 3.27 61.99 30.07 
5324.000 38.00 .oo .00 631.38 190.00 635.52 .00 635.69 32.01 3.51 68.92 33.58 

5435.000 111.00 .00 .00 630. 93 58.00 634.70 .00 634.70 1.35 .71 90.43 49.83 
5435.000 111.00 .oo .00 630.93 150.00 635.54 .00 635.56 2.53 1.17 158.83 94.37 
5435.000 111.00 .00 .oo 630.93 163,00 635.61 .00 635.63 2.69 1.22 165.42 99.30 
5435.000 111.00 .00 .00 630.93 190.00 635.76 .oo 635.78 3.00 1.33 179.22 109.77 

5502.000 67.00 .00 .00 631.44 58.00 634.71 .00 634.71 1.18 .64 90.75 53.38 
5502.000 67.00 .oo .00 631.44 150.00 635.56 .00 635.57 2.39 1.09 159.73 96.93 
5502.000 67.00 ,00 .00 631.44 163.00 635.63 .oo 635.65 2.56 1.14 167.72 101.93 
~502.000 67.00 .00 .00 631.44 190.00 635,78 .00 635.80 2.84 1.23 184.59 112.69 
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SECH0 XLCH ELTRD EI.LC ELMIH Q CWSEL CRIWS EG l0K*S VCB AREA .0lK ...... 
5545.000 43.00 .00 .00 631.66 58.00 634.70 .00 634.74 7 .14 1.59 36.55 21.70 
5545.000 43.00 .00 .00 631.66 150.00 635.51 .00 635.67 24.55 3.25 46.17 30.27 
5545.000 43.00 .00 .00 631.66 163.00 635,57 .00 635.76 27.65 3.47 46,96 31.00 
5545.000 43.00 .00 .00 631.66 190.00 635,70 .oo 635.94 34,09 3,92 48.52 32.54 

5633,000 88,00 637.50 635.63 631.43 58.00 634,76 .00 634, 77 1.08 ,62 93.85 55.84 
5633.000 88.00 637 .50 635.63 631.43 150.00 635, 76 .00 635.77 3.04 1.05 142,77 86.03 
5633.000 88.00 637.50 635.63 631.43 163.00 635,86 .oo 635.88 3.57 1.11 146,50 86.33 
5633.000 88.00 637.50 635.63 631.43 190.00 636,11 .00 636.13 2.37 1.17 162.82 123.54 

5737.000 104,00 .00 .00 631.78 58.00 634,78 .00 634,78 1.70 .73 79.65 44,53 
5737.000 104.00 .00 .00 631. 78 150.00 635.79 .00 635.81 2.75 1.14 146.88 90.37 
5737.000 104.00 .00 .00 631.78 163.00 635,89 .00 635,91 2,82 1.18 157.15 96,99 
5737.000 104.00 .00 .00 631. 78 190.00 636,13 .00 636.16 2.79 1.23 182.29 113.73 

5792.000 55.00 .00 .00 632.00 58,00 634,73 .00 634.84 24,00 2.59 22.35 11.84 
5792.000 55.00 .00 .00 632,00 150.00 635,68 .oo 635.91 60,95 3.93 45.66 19.21 
5792,000 55.00 .00 .00 632.00 163.00 635.79 .00 636.02 58.35 3,95 51,91 21.34 
5792.000 55.00 .00 .00 632,00 190,00 636.06 .00 636.25 47.31 3.78 71.02 27.62 

5965.000 173.00 .00 .00 632.00 133.00 634.85 .00 634,85 .04 ,14 976,17 690.04 
5965.000 173.00 .00 .00 632.00 187.00 635.93 .00 635.93 .02 ,13 1390,25 1203.41 
5965,000 173,00 .00 .00 632.00 217.00 636,04 .00 636.04 .03 ,15 1431.40 1259.54 
-965.000 173,00 .00 .00 632.00 305.00 636.27 .00 636,27 .05 .20 1521,40 1385.16 -6130.000 165.00 ,00 .00 632.00 133.00 634,85 .00 634.85 .05 .17 805.91 575,59 
6130.000 165,00 .00 .00 632.00 187.00 635,93 .00 635.93 .04 .16 1141.49 996.39 
6130,000 165,00 .00 .00 632.00 217 .00 636.04 .oo 636,04 .04 ,18 1174,91 1042.38 
6130.000 165,00 .00 .00 632,00 305,00 636,27 .00 636.27 .07 .24 1247.85 1145.09 

6250,000 120.00 .00 .00 632.00 133.00 634.85 .oo 634,85 .13 ,25 531.23 371.86 
6250.000 120.00 ,00 ,00 632,00 187.00 635,93 .00 635.94 .08 .25 762,50 644.79 
6250.000 120.00 .00 .00 632.00 217.00 636.04 .oo 636.04 .10 ,28 785.92 674.81 
6250.000 120.00 .00 .00 632.00 305.00 636,27 .00 636.27 ,17 .36 837.37 742,11 

6500.000 250,00 .00 .00 632.00 133.00 634,85 .00 634,85 .21 ,32 419.15 291.62 
6500.000 250,00 .oo .00 632.00 187.00 635,94 .00 635.94 .14 .31 602.60 508.70 
6500.000 250.00 .00 .00 632.00 217.00 636.04 .00 636.04 .17 .35 621.20 532.70 
6500.000 250,00 .00 .00 632,00 305.00 636.27 .00 636.28 .27 .46 662.01 586.53 

6685.000 185.00 .00 .00 632.00 133.00 634.86 .00 634.86 .06 .17 762.45 544.05 
6685.000 185.00 .oo .00 632.00 187.00 635.94 .00 635.94 .04 ,17 1079.98 940.33 
6685.000 185,00 .00 .00 632.00 217,00 636,05 .00 636.05 .05 .20 1112.00 984.13 
6685.000 185.00 .00 .oo 632.00 305.00 636,28 .00 636.28 .08 ,26 1182.36 1082.66 

6920.000 235.00 ,00 .00 632.00 133.00 634.86 .00 634.86 ,56 .50 266,66 177.12 
6920.000 235.00 .00 .oo 632,00 187.00 635.94 .00 635.94 .36 ,47 395.45 311.96 
6920,000 235,00 .00 .00 632.00 217.00 636.05 .00 636.05 .44 .53 409.14 326.29 
~920.000 235.00 .00 .00 632.00 305.00 636,28 .00 636.28 • 73 .69 440.20 356.29 
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SECIIO - XLCB ELTRD ELLC ELMIH Q CWSEL CRIWS EG lOK*S VCB AREA ,OlK 

• 7259.000 339.00 .00 .00 630.77 133.00 635.27 .00 635.31 5.11 1. 73 77.02 58.83 
• 7259.000 339.00 .oo .00 630.77 187.00 636.75 .00 636.80 4.51 1.83 102.42 88.06 
• 7259.000 339.00 .oo .00 630.77 217.00 637.14 .00 637.20 5.10 1.99 109.03 96.06 
• 7259.000 339.00 .00 .00 630.77 305.00 638.43 .00 638.51 6.08 2.33 131.17 123.67 

7260.000 1.00 .oo .00 632.30 133.00 635.24 .00 635.33 13. 77 2.37 56.21 35.84 
7260.000 LOO .oo .00 632.30 187.00 636.73 .oo 636.81 8.00 2.20 84.96 66.13 
7260.000 1.00 .00 .00 632.30 217.00 637,12 .00 637.20 8.46 2.35 92,34 74.63 
7260.000 1.00 .00 .oo 632.30 305.00 638.41 .00 638.52 8.49 2,60 117.08 104.66 

7367.000 107.00 .00 .00 632.80 133.00 635,41 .00 635.63 57.40 3.76 35,34 17.55 
7367,000 107,00 .00 .00 632.80 187.00 636.83 .00 636.93 16.01 2.55 73.36 46.73 
7367.000 107.00 .00 .00 632.80 217.00 637,22 .00 637.32 13.61 2.52 86,81 58.81 
7367.000 107 .oo .00 .00 632,80 305.00 638.55 .00 638.59 4.45 1.85 300,65 144 .56 

7977.000 610.00 .00 .00 633.50 133.00 637.09 .00 637.16 13.78 2.16 61.45 35.82 
7977.000 610.00 .00 .00 633.50 187.00 637.72 .00 637.80 12.63 2,28 81.92 52.61 
7977.000 610,00 .00 .00 633.50 217.00 638.02 .00 638.10 11.95 2.34 97.10 62.77 
7977.000 610.00 .00 .00 633.50 305.00 638.85 .00 638.90 5.82 1.96 270.27 126.43 

8632.000 655.00 .00 .00 634.60 133.00 637. 99 .00 638.06 13.63 2.07 64.25 36,03 
8632.000 655.00 .00 .00 634.60 187.00 638.56 .00 638.63 12.77 2.21 84,83 52.33 
8632.000 655.00 .00 .00 634.60 217.00 638.81 .00 638.89 12.12 2,28 100.52 62.33 

,32.000 655.00 .00 .00 634.60 305.00 639.33 .00 639.42 10.99 2.46 162.92 91.99 --
8832.000 200,00 .oo .00 634.76 133.00 638.29 .oo 638.38 18.08 2.46 54,06 31.28 
8832.000 200.00 .00 .00 634.76 187.00 638.83 .00 638.94 17.96 2.67 69,92 44.13 
8832.000 200.00 .00 .00 634.76 217.00 639.07 .00 639.20 18.38 2,80 77.47 50,61 
8832.000 200.00 .00 .00 634.76 305.00 639.58 .00 639.74 21.42 3.23 94.39 65.91 

9000.000 168.00 .oo .00 635.69 133.00 638.61 .00 638.69 18.67 2.32 57.32 30, 78 
9000.000 168.00 .oo .00 635.69 187 .00 639.15 .00 639.24 17.23 2.46 76.08 45.05 
9000.000 168.00 .00 .00 635.69 217.00 639. 40 .00 639.50 16.93 2.54 85.55 52. 74 
9000.000 168.00 .00 .oo 635.69 305.00 639.95 .00 640.07 17.65 2.81 108.56 72.60 

9600.000 600.00 .00 .00 637.33 133.00 639.98 .00 640.11 30.39 2.89 46,02 24.13 
9600.000 600.00 .00 .00 637 .33 187.00 640. 45 .00 640.60 30.29 3.16 59,23 33.98 
9600.000 600.00 .00 .00 637.33 217.00 640,68 .00 640.84 30.12 3.27 66,26 39.54 
9600.000 600.00 .00 .00 637.33 305.00 641.25 .00 641.45 29.82 3.56 85.59 55.85 

10000.000 400.00 .oo .00 638.13 133.00 641.06 .00 641.16 22.81 2.60 51.06 27 .85 
10000.000 400.00 .00 .oo 638.13 187.00 641.54 .00 641.66 23.28 2.87 65,24 38,76 
10000.000 400,00 .00 .00 638.13 217.00 641.77 .00 641. 90 23.47 2.99 72,64 44.80 
10000.000 400.00 .00 .00 638.13 305.00 642,35 .00 642.51 23.86 3.28 92.99 62.44 

10400.000 400.00 .oo .00 639.13 133.00 642,02 .00 642.14 26.09 2.78 47 ,88 26.04 
10400.000 400.00 .00 .00 639.13 187.00 642.51 .00 642,66 26.23 3.04 61.50 36.51 
10400.000 400.00 .00 .00 639.13 217.00 642.75 .00 642,90 26.31 3,16 68.60 42,31 
'400.000 400.00 .00 .00 639.13 305.00 643.33 .00 643.52 25.98 3.48 88,19 59.84 

---
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SECIIO XI.a! ELTRD ELLC ELKIN Q CWSEL CRIWS EG lOK•S VCB AREA ,OlK -
10800.000 400.00 .00 .00 640.19 133.00 643.03 .00 643.14 24.0l 2.67 49,74 27.14 
10800.000 400.00 .oo .00 640.19 187.00 643.53 .oo 643.66 23.96 2.92 64,01 38.20 
10800.000 400.00 .00 .00 640,19 217.00 643.76 .00 643.91 23.95 3.04 71.46 44.34 
10800.000 400.00 .00 .oo 640,19 305.00 644.33 .oo 644.50 23.50 3.34 95.90 62.91 

11110.000 311.00 .00 .00 639.33 133.00 643.52 .oo 643.58 8.92 1.92 69.30 44.53 
11110.000 311.00 .00 .00 639.33 187.00 644.05 .oo 644.12 10.02 2.18 85.63 59.09 
11110.000 311.00 .00 .00 639.33 217.00 644.30 .oo 644.39 10.50 2.31 94.03 66.95 
11110.000 311.00 .00 .00 639.33 305.00 644 .91 .oo 645.02 11.94 2.64 115,64 88.27 

• 11111.000 1.00 .oo .00 641.87 133.00 643.91 643.91 644.55 228.41 6.42 20.72 8.80 

* 11111.000 1.00 .00 .oo 641.87 187.00 644.29 644.29 645.02 216.55 6.87 27,21 12.71 

* 11111.000 1.00 .oo .oo 641.87 217.00 644 .45 644.45 645.25 217.37 7.15 30.35 14. 72 
• 11111.000 1.00 .00 .00 641.87 305.00 644. 91 644. 91 645.82 206.82 7.65 39.84 21.21 

11591.000 481.00 .oo .00 642.37 133.00 645.99 .oo 646.05 11.14 1.95 68.13 39.86 
11591.000 481.00 .00 .00 642.37 187.00 646.50 .oo 646.58 11.78 2.17 86.08 54.48 
11591.000 481.00 .00 .oo 642.37 217.00 646.75 .oo 646.83 11.95 2.27 95.71 62.77 
11591.000 481.00 .00 .00 642.37 305.00 647.35 .oo 647.45 12.53 2.51 121.34 86.17 

11592.000 1.00 .00 .00 643.50 133.00 645.82 .00 646.12 85.09 4.41 30.19 14.42 
11592.000 1.00 .00 .00 643.50 187.00 646.33 .00 646.65 72.88 4.55 41.10 21.90 
11592.000 1.00 .oo .oo 643,50 217.00 646.57 .oo 646.90 69.32 4.64 46.75 26.06 

592.000 1.00 .00 .00 643.50 305.00 647.16 .00 647.53 63.29 4.90 62,26 38.34 -11662.000 70.00 .00 .00 645,20 133.00 646.62 .oo 646.95 170.67 4.65 28,60 10.18 
11662.000 70.00 .00 .00 645.20 187.00 646.99 .00 647.32 127.35 4.57 40.87 16.57 
11662.000 70.00 .00 .00 645.20 217.00 647.19 .oo 647.50 107.26 4.47 48.59 20.95 
11662.000 70.00 .00 .00 645.20 305.00 647.74 .oo 648.03 75.80 4.29 71.08 35.03 

11760.000 98.00 .00 .00 645.60 133.00 647.52 .oo 647.66 38.03 2.97 44.80 21.57 
11760.000 98.00 .00 .00 645.60 187.00 647.83 .oo 648.01 43.83 3.46 54.0l 28.25 
11760.000 98.00 .00 .00 645.60 217.00 647.97 .oo 648.18 46.88 3. 7l 58.53 31.69 
11760.000 98.00 .00 .00 645.60 305.00 648.36 .oo 648.64 51.92 4.25 71.74 42.33 
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SECIIO Q CWSEL DIFIISP DIFIISX DIFXWS TOPWID XLCR 

2810.000 161.00 629.00 .00 .00 .oo 50,93 .00 
2810.000 310.00 629.90 .90 .oo .oo 96.38 .oo 
2810.000 360.00 630.04 .14 .00 .oo 105,08 .00 
2810.000 510.00 630.40 .36 .00 .oo B7.98 .00 

3091.000 161.00 629.54 .00 .54 .oo 52.77 281.00 
3091.000 310.00 630.53 .99 .63 .oo 98,96 281.00 
3091.000 360.00 630.60 .07 .56 .oo 102.95 281.00 
3091.000 510.00 631.08 .49 .68 .oo 196.72 281.00 

3168.000 161.00 631.39 .oo 1.85 .oo 233.93 77.00 
3168.000 310.00 632.79 1.40 2.26 .oo 364.03 77.00 
3168.000 360.00 632.89 ,10 2.29 .oo 367,41 77.00 
3168.000 510,00 633.11 ,22 2,03 .oo 375.43 77.00 

4020.000 105.00 631.65 .00 .26 .00 18.81 852.00 
4020.000 227.00 632.90 1.24 .10 .oo 127.51 852.00 
4020.000 265.00 633.01 .11 .12 .oo 129,68 852.00 
'020,000 375.00 633.29 .28 .18 .oo 135.18 852.00 -4173.000 98.00 632.11 .oo .46 .00 74.42 153,00 
4173.000 217.00 633,12 1.01 .23 .oo 106,17 153.00 
4173.000 250.00 633.26 ,14 .25 .00 108.57 153,00 
4173.000 355.00 633.60 .34 .31 .oo 114,27 153,00 

4217.000 98.00 633.70 .00 1.59 .oo 116,02 44.00 
4217.000 217.00 634.17 .47 1.05 .oo 123.36 44.00 
4217 .000 250.00 634.26 .09 1.00 .00 124.64 44 .00 
4217 .000 355.00 634 .50 .24 .89 .oo 128,02 44,00 

4937.000 77.00 633.87 .00 .17 .oo 239,08 720.00 
4937.000 187.00 634.42 .55 .25 .oo 365.31 720.00 
4937.000 217.00 534.52 .10 .26 nn 368.62 720.00 ovv 

4937.000 305.00 634.81 .28 .31 .oo 377.91 720.00 

4997.000 77.00 633.94 .00 .07 .oo 170.60 60,00 
4997.000 187.00 634.46 .52 .04 .oo 359.71 60.00 
.,.,,.., 1\1\1\ .,, ., nn ... ., • r:.L. ,n n, nn .,, ..... ""' ,n nn 
• .,., I .vuu J,J./ .w oJ,.:Jo ,!V .v, ,W JO'-oOJ ov.w 
4997 .000 305.00 634.83 .28 .03 .oo 372,24 60.00 

5057.000 60.00 634.04 .oo .10 .oo 171.79 60.00 
5057 .000 150.00 634.51 .47 .06 .oo 358.28 60.00 
5057.000 i63.00 634.61 .09 .05 .oo 361.39 60.00 
~057.000 190.00 634.87 .26 .04 .oo 369.94 60.00 

--
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SECIIO ,_ Q OiSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

5086.000 60.00 634.07 .00 .03 .00 131.50 29.00 
5086.000 150.00 634.54 .47 .02 .00 335.54 29,00 
5086.000 163.00 634.63 .09 .02 .00 359.04 29,00 
5086.000 190.00 634.88 .25 .01 .00 367,43 29.00 

5115.000 60.00 634.11 .00 .03 .00 92.26 29.00 
5115.000 150.00 634.58 .47 .04 .00 277.93 29,00 
5115.000 163.00 634.66 .08 .03 .00 308,67 29,00 
5115.000 190,00 634.90 .24 .01 .00 334.34 29.00 

5165.000 60.00 634,20 .00 .10 .00 136,36 50.00 
5165.000 150,00 634.69 .49 .11 .00 308.72 50.00 
5165.000 163.00 634. 75 .06 .09 ,00 311.87 50.00 
5165.000 190.00 634.94 .19 .05 .00 316.89 50.00 

5205.000 60.00 634.30 .00 .10 .oo 173. 78 40.00 
5205.000 150.00 635.18 .87 .48 ,00 324,97 40.00 
5205,000 163.00 635,22 .04 .47 .oo 326,40 40.00 
5205.000 190.00 635.31 .09 .36 .00 329,46 40.00 

5286.000 60,00 634,57 .00 .27 .00 21.27 81.00 
5286.000 150.00 635.26 .69 .09 .00 28.94 81.00 
5286,000 163.00 635.Jl .05 .09 .oo 29.89 81.00 
-286.000 190.00 635.41 .10 .10 .00 31.65 81.00 -5324.000 60.00 634.60 .00 .03 .00 18.50 38.00 
5324.000 150.00 635.34 • 74 .08 .00 53.81 38.00 
5324.000 163.00 635.40 .06 .09 .00 54.92 38.00 
5324.000 190.00 635.52 .12 .11 .oo 57.89 38.00 

5435.000 58.00 634.70 .00 .10 .00 72.62 111.00 
5435.000 150.00 635.54 .84 .20 .00 90.03 111.00 
5435.000 163.00 635.61 .07 .22 .00 91.64 111.00 
5435.000 190.00 635.76 .15 .24 .00 94.94 111.00 

5502.000 58.00 634.71 .00 .01 .00 44.94 67.00 
5502.000 150.00 635.56 .85 .02 .00 106.48 67.00 
5502.000 163.00 635.63 .07 .02 .00 109,28 67,00 
5502.000 190.00 635.78 .15 .02 .00 115.96 67.00 

5545.000 58.00 634.70 .00 -.01 .00 12.00 43.00 
5545.000 150.00 635.51 .81 -.05 .00 12.00 43.00 
5545.000 163.00 635.57 .07 -.06 .00 12.00 43.00 
5545.000 190,00 635,70 .13 -.08 .00 12.00 43.00 

5633.000 58.00 634.76 .00 .06 .00 45.69 88.00 
5633.000 150.00 635.76 .99 .25 .00 53.49 88.00 
5633.000 163.00 635.86 .10 .29 .00 54.05 88.00 
~633.000 190.00 636.11 .25 .40 .00 55.00 88,00 
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SEOO Q - CWSEL DIFWSP DIFWSX Dil'KWS TOPWID XLCB 

5737.000 58.00 634.78 .00 .01 .00 42.60 104.00 
5737.000 150.00 635.79 1.01 .03 .00 96. 76 104.00 
5737.000 163.00 635.89 .11 .03 .00 99.85 104.00 
C."J.,'7 NV\ 1 n.n nri £'')&. ,., ,. n, M ,n., n&. ,n_. nn 
..II.JI oVVV J.~v.vv U,JUoJ..J ... ,VJ ,vu -LUloVV ..1.v•.vv 

5792.000 58.00 634.73 .oo -.04 .00 8.87 55.00 
5792.000 150.00 635.68 .95 -.11 .00 54.05 55.00 
5792.000 163.00 635.79 .11 -.10 .00 60.36 55.00 
5792.000 190.00 636.06 .27 -.08 .00 91.79 55.00 

5965.000 133.00 634.85 .00 .12 .00 371.64 173.00 
5965.000 187.00 635.93 1.09 .25 .00 390.46 173.00 
5965.000 217 .00 636.04 .11 .25 .00 392.23 173.00 
5965.000 305.00 636.27 .23 .2i .00 396.08 173.00 

6130.000 133.00 634.85 .00 .00 .00 301.91 165.00 
6130.000 187.00 635.93 1.09 .00 .00 316.35 165.00 
6130.000 217.00 636.04 .11 .00 .00 317,76 165.00 
6130.000 305.00 636.27 .23 .00 .00 320.80 165.00 

6250.000 133 .oo 634.85 .00 .00 .00 204.97 120.00 
6250.000 187.00 635.93 1.09 .oo .oo 221.46 120.00 
6250.000 217.00 636.04 .11 .00 .00 223.09 120.00 
'250.000 305.00 636.27 .23 .oo .oo 226.65 120.00 -6500.000 133.00 634.85 .00 .00 .00 163.04 250.00 
6500.000 187.00 635. 94 1.08 .00 .oo 175.23 250.00 
6500.000 217.00 636.04 .11 .00 .oo 176.42 250.00 
6500.000 305.00 636.27 .23 .00 .00 179,00 250.00 

6685.000 133.00 634.86 .00 .00 .00 286.01 185.00 
6685.000 187.00 635.94 1.08 .00 .00 300.42 185.00 
6685.000 217.00 636.05 .11 .00 .00 301.83 185.00 
6685.000 305.00 636.28 .23 .00 .00 304. 92 185.00 

6920.000 133.00 634.86 .00 .00 .00 111.02 235.00 
6920.000 187.00 635.94 1.08 .oo .oo 127.11 235.00 
6920.000 217.00 636.05 .11 .00 .oo 129.38 235.00 
6920.000 305.00 636.28 .23 .oo .00 136.17 235.00 

• 7259.000 133.00 635.27 .00 .41 .00 17.13 339.00 
• 7259.000 187.00 636.75 1.48 .81 .00 17 .13 339.00 
• 7259.000 217.00 637 .14 .39 1.09 .00 17,13 339.00 
* 7259.000 305.00 638.43 1.29 2.15 .oo 17.13 339.00 

7260.000 133.00 635.24 .oo -.03 .oo 19.13 1.00 
7260.000 187.00 636.73 1.49 -.02 .00 19.13 1.00 
7260.000 217.00 637.12 .39 -.02 .00 19.13 1.00 
7260.000 305.00 638.41 1.29 -.01 .00 19.13 1.00 
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- SEOO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCB 

7367.000 133.00 635.41 .00 .17 .00 22.06 107.00 
7367.000 187.00 636.83 1.42 .10 .00 31.46 107.00 
7367.000 217.00 637.22 .39 .10 .oo 39.94 107.00 
7367.000 305.00 638.55 1.32 .13 .00 367.13 107.00 

7977.000 133.00 637.09 .00 1.68 .oo 30.24 610.00 
7977.000 187.00 637. 72 .63 .89 .00 34.84 610.00 
7977.000 217.00 638.02 .30 .79 .00 91.39 610.00 
7977.000 305.00 638.85 .83 .30 .00 309.17 610.00 

8632.000 133.00 637.99 .00 .90 .00 33.85 655.00 
8632.000 187.00 638.56 .56 .84 .00 45.63 655.00 
8632.000 217.00 638.81 .25 .79 .00 78.68 655.00 
8632.000 305.00 639.33 .52 .48 .00 166.00 655.00 

8832.000 133.00 638.29 .oo .29 .00 26.75 200.00 
8832.000 187.00 638.83 .55 .28 .00 30.34 200.00 
8832.000 217.00 639.07 .24 .27 .00 31.91 200.00 
8832.000 305.00 639.58 .50 .25 .00 35.n 200.00 

9000.000 133.00 638.61 .oo .32 .00 32.32 168.00 
9000.000 187.00 639.15 .54 .31 .00 37.02 168.00 
9000.000 217.00 639.40 .25 .32 .00 39.18 168.00 
000.000 305.00 639.95 .55 .37 .00 43.98 168.00 -9600.000 133.00 639.98 .oo 1.38 .00 26.72 600.00 

9600.000 187.00 640.45 .47 1.30 .00 30.01 600.00 
9600.000 217.00 640.68 .23 1.28 .00 31.62 600.00 
9600.000 305.00 641.25 .57 1.30 .00 35.67 600.00 

10000.000 133.00 641.06 .oo 1.07 .00 27.90 400.00 
10000.000 187 .00 641.54 .48 1.09 .oo 31.32 400.00 
10000.000 217.00 641.77 .23 1.09 .00 32.97 400.00 
10000.000 305.00 642.35 .58 1.10 .00 37.12 400.00 

10400.000 133.00 642.02 .00 .96 .oo 26.13 400.00 
10400.000 187 .00 642.51 .49 .98 .00 29.37 400.00 
10400.000 217.00 642.75 .24 .98 .00 30.93 400.00 
10400.000 305.00 643.33 .58 .98 .00 39.50 400.00 

10800.000 133.00 643.03 .00 1.01 .00 27.12 400.00 
10800.000 187 .00 643.53 .49 1.01 .00 30.46 400.00 
10800.000 217.00 643.76 .24 1.02 .00 32.07 400.00 
10800.000 305.00 644 .33 .57 1.01 .00 66.06 400.00 

11110.000 133.00 643.52 .00 .49 .00 29.11 311.00 
11110.000 187.00 644.05 .53 .52 .00 32.30 311.00 
11110.000 217.00 644.30 .25 .54 .00 33.82 311.00 
'110.000 305.00 644.91 .61 .58 .00 37.46 311.00 
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- SECHO Q CWSEL DIFWSP DIFWSX DIFKWS 'l'OPWID XLCII 

• 11111.000 133.00 643.91 .00 .39 .oo 16.28 1.00 
• 11111.000 187.00 644.29 .37 .24 .00 18.52 1.00 
• 11111.000 217.00 644.45 .17 .15 .oo 19.52 1.00 
• 11111.000 305.00 644.91 .45 .00 .oo 22.25 1.00 

11591.000 133.00 645,99 .oo 2.08 .oo 33.61 481.00 
11591.000 187.00 646.50 .51 2.22 .oo 37.72 481.00 
11591.000 217 .00 646.75 .24 2.29 .00 39. 75 481.00 
11591.000 305.00 647.35 .61 2.45 .oo 44. 71 481.00 

11592,000 133,00 645.82 .00 -.17 .oo 19.96 1.00 
11592,000 187.00 646.33 .51 -.17 .oo 23.01 1.00 
11592.000 217.00 646.57 .24 -.18 .00 24,43 1.00 
11592.000 305.00 647.16 .59 -.19 .oo 27.98 1.00 

11662,000 133.00 646.62 .00 • 79 .00 30.28 70.00 
11662.000 187.00 646.99 .37 .66 .00 35.61 70.00 
11662.000 217,00 647,19 .20 .62 ,00 38.58 70.00 
11662.000 305.00 647.74 .55 .58 .oo 46.16 70.00 

11760,000 133.00 647.52 .00 ,91 .oo 29,78 98.00 
11760,000 187,00 647.83 ,30 .84 .oo 31.66 98.00 
11760,000 217.00 647.97 .14 • 77 .oo 32.54 98.00 

760.000 305.00 648.36 .39 .62 .00 34,99 98.00 -
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----SUMMARY OF ERRORS AIID SPECIAL NOTES 

NOTE SECHO= 7259.000 PROFILE= 1 WSEL BASED OH X5 CARD 
NOTE SECHO= 7259.000 PROFILE= 2 WSEL BASED OH X5 CARD 
NOTE SECHO= 7259,000 PROFILE= 3 WSEL BASED OH X5 CARD 
NOTE SECHO= 7259.000 PROFILE= 4 WSEL BASED OH X5 CARD 

CAOTIOH SECHO= 11111.000 PROFILE= 1 CRITICAL DEPl'B ASSUMED 
CAOTIOH SECHO= 11111.000 PROFILE= 1 PROBABLE MIHIMOM SPECIFIC EHERGY 
CAOTIOH SECNO= 11111.000 PROFILE= 1 20 TRIALS ATTEIIPTED ro BALAHCE WSEL 
CAOTIOH SECHO= 11111.000 PROFILE= 2 CRITICAL DEPl'B ASSUMED 
CAOTIOH SECHO= 11111.000 PROFILE= 2 PROBABLE MIHIMOM SPECIFIC EHERGY 
CAOTIOH SECHO= 11111.000 PROFILE= 2 20 TRIALS A'l"l'EIIPTED ro BALAHCE WSEL 
CAOTIOH SECHO= 11111.000 PROFILE= 3 CRITICAL DEPl'B ASSUMED 
CAOTIOII SECIIO= 11111.000 PROFILE= 3 PROBABLE MINIMUM SPECIFIC EHERGY 
CAOTION SECHO= 11111.000 PROFILE= 3 20 TRIALS A'l"l'EIIPTED ro BALAHCE WSEL 
CAOTIOH SECIIO= 11111.000 PROFILE= 4 CRITICAL DEPl'B ASSUMED 
CAOTIOH SECHO= 11111.000 PROFILE= 4 PROBABLE MIHIMOM SPECIFIC ENERGY 
CAOTIOH SECHO= 11111.000 PROFILE= 4 20 TRIALS ATTEIIPTED ro BALANCE WSEL 

-
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-··············••so-so LIST OF INPUT DATA FOR TR-20 HYDROLOGY****************** 

JOB TR-20 FULLPRIIIT SOMIIARY IIOPLOTS 
TITLE 001 CIUSSMAII DRAIN HYDROLOGY HALL ROAD TO PLUM BROOK (FEB 96) 
TITLE INCLUDES GREEIIS DRAIN EIICI.OSORE (CRISI.OMR.DAT) 
2 XSECTII 130 LO 
8 637.33 o.o 0.0 
8 638.33 14.4 7. 
8 639.33 60.17 20. 
8 640.33 148.0 39. 
8 641.33 286.67 64. 
8 642.33 487.1 95. 
9 EIIM'BL 
2 XSECTII 120 1.0 
8 632,3 o.o 0.0 
8 633.3 12.47 5.69 
8 634,3 52.13 20. 
8 635.3 128.23 39. 
8 636.3 248.38 64. 
8 637.3 422,04 95. 
9 EIIM'BL 
2 XSECTII 110 1.0 
8 628.41 o.o o.o 
8 629,41 11.42 11. 
~ 630,41 48.96 32. 

631.41 121.93 63. 
'-g 632.41 238.69 104. 

8 633.60 445.26 165.82 
9 EIIM'BL 
2 XSECTII 100 1.0 
8 626,00 o.o 0.0 
8 627,00 34. 73 16.5 
8 628,00 114.80 36. 
8 629,00 236,44 58.5 
8 630.00 399.11 84. 
8 631.00 605.54 112.5 
8 632.00 857 .02 144. 
8 633.00 1157.7 178.5 
8 634,00 1508.11 216. 
9 EBDTBL 
2 XSECTII 080 1.0 
8 617.60 0.0 0.0 
8 618.60 18.11 11.69 
8 619.60 69.87 30. 78 
8 620.60 162.91 57.27 
8 621.60 238.10 123.06 
8 622.60 703.23 249.64 
8 623.60 1387.33 394. 70 

1 

····················••so-so LIST OF INPUT DATA (COIITINUED)••···················· 

8 624.60 2137.96 562.95 
9 EBDTBL 



3 STR•CT 50 
8 632.0 o.o o.o 
8 633.3 35.24 .0536 

634.3 65.54 .3062 - 635.3 90.44 .7502 
8 636.3 92,19 1.5210 
8 637.3 210,00 2. 7271 
9 EIIM'BL 
3 STR•CT 40 
8 631.89 0.0 0.0 
8 632.00 ,7656 .00001 
8 633.00 32.63 4.9004 
8 634.00 87,354 10,1800 
8 635.00 154.132 15.8300 
8 636.00 155. 21.9300 
9 EIIM'BL 
3 STR•CT 30 
8 628.41 0.0 o.o 
8 629.41 4.42 .021 
8 630.41 16.08 .143 
8 631.41 29.42 .516 
8 632.41 32.18 1.117 
8 633.6 75. 2.128 
9 EIIM'BL 
3 STRUCT 20 
8 626.00 o.o o.oo 
8 627 .00 6.44 .1401 
8 628.00 17,86 .4383 
8 629,00 51.45 .7938 

630.00 78.19 1.2002 
~ 631.00 95.07 1.6575 

8 632.00 100.00 2.1660 
8 633.00 175.00 2.7253 
9 EHDTBL 
3 STRDCT 10 
8 616.03 0.0 0.00000 
8 617.03 10.37 .000001 
8 618.03 48.04 .000002 
8 619.03 86.51 .000003 
8 620.03 144,58 .000004 
8 621.03 206.43 .000005 
8 622.03 263.73 .000006 
8 623.03 276.48 .000007 
8 624.03 289.23 .000008 

1 

····················••so-so LIST OF IIIP•T DATA (COHTIHUED)••···················· 

9 ENDTBL 
3 STR•CT 09 
8 614,83 0.0 o.o 
8 615.83 12,28 .000001 

616.83 44,23 .000002 
-....... 617,83 99.09 .000003 

8 618.83 168,97 .000004 
8 619.83 248.59 .000005 
8 620.83 331.82 .000006 
8 621.83 408.09 .000007 



8 
8 
8 

EIIDTBL 

622,83 
623,83 
624.33 

_ RUIIOFF 1 130 2 .40 
6 ADDBYD 4 130 2 7 1 
6 REACH 3 120 1 2 1387. 
6 RUIIOFF 1120 3 .02 
6 ADDBYD 4 50 2 3 4 
6 RESVOR 2 50 4 2 632. 
6 RUIIOFF 1 40 1 .19 
6ADDBYD4 40123 
6 RESVOR 2 40 3 1 632. 
6 REACH 3 110 1 2 1606, 
6 RUIIOFF 1 30 1 ,0225 
6ADDBYD4 30123 
6 RESVOR 2 30 3 1 628.41 
6 REACH 3 100 1 2 972, 
6 RUIIOFF 1 20 1 .0260 
6 ADDBYD 4 20 1 2 3 
6 RUHOFF 1 10 l .4200 

420.00 
440.00 
457.18 

61. 

67. 

71. 

75. 

81. 

.. ,,, 

.000008 

.000009 

.000010 

2.18 

.49 

.53 

.68 

.61 

' ., i..:u 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

6ADDBYD4 09136 1 
6 RUIIOFF 1 80 1 .29 86. 2.29 1 

ENDATA 
7 READHD 8 2 
7 READHD 9 .0000 .1000 .3780 .0000 
8 .oo .00 .00 .00 
8 
8 

'-o-
8 
8 
8 
8 
8 

1 

.oo 

.00 

.00 

.00 

.00 

.oo 

.00 

.oo 

.oo 

.oo 

.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 
.00 
.oo 
.00 
.00 
.00 
.oo 
.00 

.oo 

.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

STR 55 
A 1 S 1 

.oo 1 

.00 

.oo 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

2 
3 
4 
5 
6 
7 
8 
9 

10 

***************••···••so-so LIST OF INPUT DATA (CONTIIIOED)••···················· 

8 .oo .00 .00 .oo .oo 11 
8 .oo .oo .00 .00 .00 12 
8 .oo .00 .00 .00 .00 13 
8 .oo .00 .00 .oo .oo 14 
8 .00 .00 .oo .00 .00 15 
8 .oo .00 .00 .oo .00 16 
8 .oo .00 .00 .oo .00 17 
8 .oo .00 .00 .oo .00 18 
8 .oo .00 .oo .oo .00 19 
8 .oo .00 .oo .oo .00 20 
8 .oo .00 .00 .01 .02 21 
8 ,04 .07 .11 .17 .25 22 

,34 .45 .58 .74 .92 23 
~ 

1.15 1.56 2.38 4,08 7.41 24 . , ... I\. "II\ ... , "'" .... "l't LI ..... "'" •• 0 J."·"· 4'Uo4'.1 
.{.f ·"' 

Jl.011 J.{.., .{. ., 
8 31.20 28.16 24.88 22.25 20.36 26 
8 19,00 18.02 17.34 16.90 16,64 27 
8 16.55 16.55 16.54 16.54 16.58 28 



8 16.66 16.76 16.86 16.98 17 .09 29 
8 17 .21 17.29 17.35 17 .39 17.40 30 
8 17.40 17.39 17.37 17.34 17 .28 31 

17.21 17.09 16.96 16.80 16.64 32 - 16.47 16.30 16.11 15.92 15.70 33 
8 15.48 15.25 15.00 14. 73 14,44 34 
8 14,14 13.86 13.58 13.31 13.05 35 
8 12.81 12.51 12.20 11.90 11.61 36 
8 11.32 11.02 10.73 10.44 10.17 37 
8 9,93 9.70 9.49 9,29 9.10 38 
8 8.92 8.76 8.60 8.45 8.30 39 
8 8.17 8.03 7.91 7.79 7.66 40 
8 7.52 7.38 7,22 7.08 6,94 41 
8 6.81 6.70 6.60 6.50 6.41 42 
8 6.33 6.25 6.17 6.10 6.02 43 
8 5.95 5.88 5.82 5.75 5.69 44 
8 5,62 5.57 5.51 5.45 5,40 45 
8 5.35 5.30 5.26 5.22 5.18 46 
8 5.14 5.10 5.07 5.04 5.01 47 
8 4.99 4.96 4.94 4.91 4,88 48 
8 4.83 4.76 4.64 4.50 4,32 49 
8 4.15 3.99 3.85 3.73 3.63 50 
8 3.53 3.45 3.36 3.27 3.18 51 
8 3.09 2.98 2.89 2.78 2.67 52 
8 2.56 2.45 2.34 2.23 2.12 53 
8 2.01 1.91 1.80 1.70 1.60 54 
8 1.51 1.42 1.33 1.25 1,17 55 
8 1.09 1.02 .96 .89 .83 56 

'--

····················••so-so LIST OF IIIPUT DATA (COHTIHOED)••···················· 

8 • 77 • 72 .67 .62 ,58 57 
8 .54 .so .46 .43 ,40 58 
8 .37 .34 .32 .29 .27 59 
8 .25 .23 .22 .20 ,18 60 
9 EIIDTBL 
7 READBD 8 7 STR 55 
7 READBD 9 .0000 .1000 .3780 .0000 A 1 S 1 
8 .00 .00 .00 .00 .00 1 
8 .00 .oo .00 .00 .oo 2 
8 .00 .00 .00 .00 .oo 3 
8 .oo .oo .00 .00 .00 4 
8 .00 .oo .oo .oo .oo 5 
8 .00 .oo .00 .00 .oo 6 
8 .oo .oo .00 .00 .oo 7 
8 .oo .oo .00 .oo .oo 8 
8 .00 .oo .oo .oo .oo 9 
8 .00 .oo .00 .00 .oo 10 
8 .00 .oo .00 .00 .oo 11 
8 .00 .oo .00 .00 .00 12 
8 .00 .oo .00 .00 .00 13 

.00 .oo .00 .00 .00 14 
,_ .00 .00 .00 .00 .00 15 

8 .00 .00 .00 .oo .00 16 
8 .00 .oo .00 .00 .00 17 
8 .00 .oo .00 .00 .00 18 
8 .00 .00 .00 .00 .00 19 



8 .00 .00 .oo .00 .00 20 
8 .00 .00 .oo .01 .02 21 
8 .04 .07 .11 .17 .25 22 

.34 ,45 .58 • 74 .92 23 - 1.15 1.56 2.38 4.08 7.41 24 
8 12.94 20.21 27.24 31.64 32.72 25 
8 31.20 28.16 24,89 22.25 20.36 26 
8 19.00 18.02 17 ,34 16.90 16.64 27 
8 16.55 16.55 16.54 16.53 16.59 28 
8 16,66 16.76 16.86 16,98 17.09 29 
8 17,21 17.29 17.35 l7 .39 17.40 30 
8 17.40 17,39 17.37 17 .34 17.28 31 
8 17,21 17.09 16.96 16.80 16.64 32 
8 16.47 16.30 16,11 15.92 15. 70 33 
8 15.48 15.25 15.00 14. 73 14.44 34 
8 14.14 13.86 13.58 13,31 13.05 35 
8 12.81 12,51 12,20 11.90 11.61 36 
8 11.32 11.02 10.72 10,44 10,17 37 
8 9.93 9.70 9.49 9.29 9.10 38 
8 8.92 8.76 8,60 8.45 8.30 39 

1 

····················••so-so LIST OF IHPOT DATA (COHTilfUED)••···················· 

8 8,17 8.03 7,91 7.79 7.66 40 
8 7.52 7.38 7.22 7.08 6.94 u 
8 6,81 6.70 6.60 6.50 6.41 42 

6.33 6.25 6.17 6.10 6,02 43 - 5,95 5.88 5,82 5.75 5.69 44 
8 5.62 5.57 5,51 5,45 5.40 45 
8 5.35 5.30 5,26 5.22 5.18 46 
8 5.14 5.11 5,07 5.04 5.01 47 
8 4.99 4.96 4.94 4,91 4.88 48 
8 4.83 4.76 4.64 4.50 4,32 49 
8 4.15 3.99 3.85 3.73 3,63 50 
8 3.53 3.45 3,36 3.27 3.18 51 
8 3.09 2,98 2,89 2.78 2.67 52 
8 2,56 2.45 2,34 2.23 2.12 53 
8 2.01 1.91 1.80 1.70 1.60 54 
8 1.51 1.42 1.33 1.25 1.17 55 
8 1.10 1.02 ,96 .89 ,83 56 
8 .77 .72 ,67 .62 .58 57 
8 .54 .50 ,46 .43 .40 58 
8 .37 ,34 ,32 .JO ,27 59 
8 .25 .23 .22 .20 ,18 60 
9 EHDTBL 
7 I11CREM 6 ,1 
7 cc»IPllT 7 130 80 0,0 3.3 1.0 2 2 01 01 

EIIDCIIP 1 
7 ALTER 3 
6 ADDHYD 4 09 1 3 6 1 
7 REAllllD 8 2 STR 55 

~EADBD 9 .0000 .1000 .3780 ,0000 A 1 S 2 
.oo .oo .00 .00 .00 1 

8 .00 .oo .00 .00 .00 2 
8 .oo .oo .00 .oo .00 3 
8 .00 .oo .00 .00 .00 4 
8 .00 .oo .00 .00 .00 5 



8 .oo .00 .00 .00 .oo 6 
8 .oo .00 .00 .oo .00 7 
8 .oo .00 .00 .oo .oo 8 

.oo .00 .00 .oo .00 9 - .oo .00 .00 .oo .oo 10 
8 .oo .00 .00 .oo .00 11 
8 .oo .00 .00 .oo .00 12 
8 .oo .00 .00 .00 .oo 13 
8 .oo .00 .00 .oo .oo 14 
8 .oo .00 .00 .oo .00 15 
8 .oo .00 .oo .oo .oo 16 
8 .oo .00 .oo .oo .00 17 

1 

····················••so-so LIST OF IHPllT DATA (COIITIHUED)••···················· 

8 .oo .oo .00 .00 .oo 18 
8 .oo .00 .01 .03 .04 19 
s .oa .11 .15 .20 . 25 .. ,u 
8 .30 .36 .42 .49 .56 21 
8 .65 .75 .88 1.03 1.20 22 
8 1.40 1.64 1.90 2.20 2.54 23 
8 2.96 3.70 5.16 8.11 13.62 24 
8 22,45 33. 71 44.33 50. 76 52.05 25 
8 49.46 44.66 39.56 35.30 32,27 26 
8 30,03 28.H 27.29 26.55 26.08 27 
~ 25.88 25.82 25.90 26.04 26.29 28 

26.47 26.70 26,94 27.25 27.53 29 ,__ 27.83 28.05 28.25 28.37 28.50 30 
8 28.59 28.72 28.82 28.95 29.03 31 
8 29.10 29.09 29.07 28,99 28.91 32 
8 28.79 28.69 28.54 28.41 28,22 33 
8 28.04 27.81 27.56 27.24 26.91 34 
8 26.53 26.17 25.78 25.43 25.06 35 
8 24. 71 24.34 24.00 23,63 23.28 36 
8 22.88 22.49 21.99 21.48 20.95 37 
8 20.48 19.99 19.55 19.10 18. 70 38 
8 18.28 17 .90 17.50 17.15 16. 78 39 
8 16,45 16.10 15.79 15.46 15.16 40 
8 14.82 14.50 14,14 13,82 13.49 41 
8 13,21 12.93 12.69 12.41 12.ll 42 
8 11.81 11,55 11,28 11,05 10.80 43 
8 10.60 10.37 10.18 9.98 9.81 44 
8 9.62 9,48 9.31 9,18 9.02 45 
8 8.91 8.77 8.67 8.55 8.46 46 
8 8.35 8.28 8.18 8.12 8.03 47 
8 7.98 7.90 7.86 7.79 7.74 48 
8 'i.64 'i. 52 'i.33 'i.13 6.86 49 
8 6.61 6.36 6.16 5.96 5.82 50 
8 5.65 5.53 5.37 5.24 5.08 51 
8 4.94 4.76 4,61 4.43 4.26 52 
8 4,07 3.91 3. 72 3,55 3.36 53 

3.19 3.02 2.86 2.69 2.54 54 
2.39 2.24 2.10 l.97 l.85 55 

• ' ,. ' " ' ., ' " ' ., c, 
0 .1. ,, .1o0.l J.o~.l J.oll.L .Lo.>.l ,o 
8 l.22 l.14 l.06 .98 .91 57 
8 .85 • 79 .73 .68 .63 58 
8 .58 .54 .50 .46 .43 59 



8 .40 .37 .34 .32 .29 60 
9 ENDTBL 
7 READBD 8 7 STR 55 
" READBD 9 .0000 .1000 .3780 .0000 A 1 S 2 ,_ 

**********************80-80 LIST OF INPUT DATA (COHTIHUED)********************** 

8 .00 .00 .00 .00 .00 1 
8 .00 .00 .00 .00 .00 2 
8 .00 .00 .00 .00 .00 3 
8 .oo .00 .oo .00 .00 4 
8 .oo .00 .00 .00 .00 5 
8 .oo .00 .oo .00 .00 6 
8 .oo .00 .oo .00 .00 7 
8 .00 .00 .00 .00 .00 8 
8 .00 .00 .00 .00 .00 9 
8 .00 .00 .00 .00 .oo 10 
8 .00 .00 .00 .00 .00 11 
8 .oo .00 .00 .00 .00 12 
8 .00 .00 .oo .00 .00 13 
8 .00 .00 .oo .oo .00 14 
8 .oo .00 .oo .00 .00 15 
8 .00 .00 .00 .00 .00 16 
8 .00 .00 .00 .oo .00 17 
• M M M M M ,. 
0 ,W ,W ,W ,W ,W io 

8 .00 .00 .01 .03 .04 19 
.08 .11 .15 .20 .25 20 -- .30 .36 .42 .49 .56 21 

8 .65 • 75 .88 1.03 1.20 22 
8 1.40 1.64 1.90 2.20 2.54 23 
8 2.96 3.70 5.16 8.11 13,62 24 
8 22.45 33.71 44.33 50.76 52.05 25 
8 49.47 44.66 39.56 35.30 32.27 26 
8 30.03 28.44 27,29 26.55 26.08 27 
8 25.88 25.82 25.90 26.04 26.29 28 
8 26.47 26.70 26.94 27,25 27.53 29 
8 27.83 28.05 28.25 28.37 28.50 30 
8 28.59 28.72 28.82 28.95 29.03 31 
8 29.10 29.09 29.07 28.99 28,91 32 
8 28.79 28.69 28.54 28.40 28.22 33 
8 28.04 27 .81 27 .56 27.24 26,91 34 
8 26.53 26.17 25.78 25.43 25.06 35 
8 24,71 24.34 24.00 23,63 23,28 36 
8 22.88 22.49 21.99 21.48 20.95 37 
8 20.48 19.99 19.55 19.10 18.70 38 
8 18.28 17.90 17.50 17 .15 16.78 39 
8 16.45 16.10 15, 79 15.46 15.16 40 
8 14.82 14.50 14.14 13.82 13,49 41 
8 13.21 12.93 12.69 12,41 12.11 42 
8 11.81 11.55 11.28 11.05 10.80 43 
8 10.59 10.37 10.18 9.98 9.81 44 

9.63 9.48 9.31 9.18 9.02 45 
8.91 

~ 
8. 77 8.67 8.55 8.46 46 

1 



**********************80-80 LIST OF INPUT DATA (COIITIHOED)*********'************ 

8 8.35 8.28 8.18 8.12 8.03 47 
' 7.98 7.90 7.86 7.79 7.74 48 

7.64 7.52 7.33 7.13 6.86 49 - so a 6.61 6.36 6.16 5.96 5.82 
8 5.65 5.53 5.37 5.24 5.08 51 
8 4.94 4.76 4.61 4.43 4.26 52 
8 4.07 3.91 3. 72 3.55 3.36 53 
8 3.19 3.02 2.86 2.69 2.54 54 
8 2.39 2.24 2.10 1.97 1.85 55 
8 1.73 1.61 1.51 1.41 1.31 56 
8 1.22 1.14 1.06 .98 .91 57 
8 .as .79 .73 .68 .63 58 
8 ,58 .54 .50 .46 .43 59 
8 ,40 .37 .34 .32 .29 60 
9 ENDTBL 
7 IIICREII 6 .1 
7 OllPOT 7 130 80 0.0 4.2 1.0 2 2 01 02 

EIIOCIIP 1 
7 ALTER 3 
6 ADDHYD 4 09 1 3 6 1 
7 READHD 8 2 STR 55 
7 READHD 9 .0000 .1000 .3780 .0000 A 1 S 3 
8 .oo .00 .00 .oo .00 1 
8 .oo .00 .00 .oo .00 2 
8 .oo .00 .00 .00 .00 3 
8 .oo .00 .00 .oo .00 4 
8 .oo .00 .00 .oo .00 5 

.oo .00 .oo .00 .00 6 
-._.. .oo .00 .00 .oo .00 7 

8 .oo .00 .00 .oo .oo 8 
8 .oo .00 .00 .oo .oo 9 
8 .oo .00 .00 .oo .oo 10 
• = = = = = " 0 ,w .w ,W •W ,W u 

8 .oo .00 .00 .oo .00 12 
8 .oo .00 .00 .oo .00 13 
8 .oo .00 .oo .oo .00 14 
8 .oo .00 .00 .00 .00 15 
8 .oo .00 .oo .oo .00 16 
8 .oo .00 .00 .00 .00 17 
8 .oo .oo .00 .01 .02 18 
8 ,03 ,05 .09 .12 .16 19 
8 .21 .26 .31 .37 .44 20 
8 .so .57 .65 .73 .82 21 
8 ,93 1.05 1.20 1.38 1.59 22 
8 1.83 2.11 2.41 2.76 3.16 23 
8 3,65 4.51 6.20 9.59 15.89 24 

l 

·····················•ao-ao LIST OF INPUT DATA (CONTIHOED)••···················· 

25.87 38.52 50.42 57.52 58.89 25 
55,88 50.22 44,22 39.50 36.08 26 ---8 33.64 31.82 30.61 29.75 29.26 27 

8 29.04 29.22 29.33 29.69 30.10 28 
8 30.63 31.12 31.66 32.12 32.62 29 
8 32.88 33.02 33.07 33.14 33.12 30 



8 33.13 33.07 33.07 33.01 33.01 31 
8 32.94 32.90 32. 78 32. 71 32.58 32 
8 32.51 32.37 32.29 32.14 32.04 33 

31.87 31.73 31.52 31.32 31.03 34 
30.78 30.45 30.04 29.58 29.18 35 

8 28.72 28.33 27.87 27 .47 27.01 36 
8 26.58 26,07 25.61 25.10 24.65 37 
8 24.17 23.77 23.33 22.95 22.53 38 
8 22.16 21.63 21.16 20.66 20.23 39 
8 19.76 19.35 18,91 18.53 18.10 40 
8 17.71 17 .26 16.86 16.42 16.05 41 
8 15.66 15.34 14.99 14.72 14.40 42 
8 14.15 13.86 13.63 13.35 13.14 43 
8 12.88 12.68 12.38 12.12 11.82 44 
8 11.59 11,32 11.12 10.88 10. 71 45 
8 10.50 10.34 10.15 10.02 9.85 46 
8 9.74 9.59 9.50 9.36 9.29 47 
8 9.17 9.11 9.00 8.94 8.83 48 
8 8.75 8.57 8.39 8.11 7.84 49 
8 7.52 7.28 7.01 6.82 6.62 50 
8 6.47 6.28 6.14 5.95 5.80 51 
8 5.60 5.44 5.22 5.05 4.82 52 
8 4,64 4.42 4.24 4.01 3.83 53 
8 3.61 3.44 3.22 3.06 2.86 54 
8 2.72 2.53 2.39 2.22 2.10 55 
8 1.94 1.84 1.69 1.60 1.47 56 
8 1.39 1.27 1.21 1.10 1.04 57 
8 .95 .90 .82 • 78 .70 58 
8 .67 .60 .58 .51 .50 59 

.44 .43 .38 .37 .32 60 
---EIIDTBL 

7 R£ADIID 8 7 STR 55 
7 R£ADIID 9 .0000 .1000 .3780 .0000 A 1 S 3 
8 .00 .00 .00 .00 .00 1 
8 .00 .00 .00 .00 .00 2 
8 .00 .00 .00 .00 .00 3 
8 .00 .00 .00 .00 .00 4 
8 .00 .00 .00 .00 .00 5 
8 .00 .00 .00 .00 .00 6 
8 .00 .00 .00 .00 .00 7 

1 

····················••so-so LIST OF INPUT DATA (CONTIJIOED)••···················· 

8 .00 .oo .00 .00 .00 8 
8 .00 .00 .00 .00 .00 9 
8 .00 .00 .00 .00 .00 10 
8 .00 .00 .00 .00 .00 11 
8 .oo .00 .00 .00 .00 12 
8 .00 .00 .00 .00 .00 13 
8 .00 .00 .00 .00 .00 14 
8 .00 .00 .00 .00 .00 15 

.00 .00 .00 .00 .00 16 

.oo .oo .oo .oo .oo 17 
8 .00 .00 .00 .01 .02 18 

8 .03 .05 .09 .12 .16 19 
8 .21 .26 .31 .37 .44 20 
8 .50 .57 .65 .73 .82 21 



8 ,93 1.05 1.20 1.38 1.59 22 
8 1.83 2.11 2.41 2,76 3.16 23 
8 3.65 4.51 6.20 9.59 15.89 24 

25.87 38.52 50.42 57.52 58.89 25 
55,88 50.22 44.22 39,50 36.08 26 

8 33.64 31.82 30.61 29.75 29.26 27 
8 29.04 29.22 29.33 29.69 30.10 28 
8 30.63 31.12 31.66 32.12 32.62 29 
8 32.88 33.02 33.07 33.14 33.12 30 
8 33.13 33.07 33.07 33.01 33.01 31 
8 32.94 32.90 32. 78 32.71 32.58 32 
8 32.51 32.37 32.29 32.14 32.04 33 
8 31.87 31.73 31.52 31.32 31.03 34 
8 30.78 30.45 30.04 29,58 29.18 35 
8 28.72 28.32 27.87 27.47 27.01 36 
8 26.58 26.07 25.61 25.10 24.65 37 
8 24.17 23.77 23.33 22.95 22.53 38 
8 22.16 21.63 21.16 20.66 20.23 39 
8 19.76 19.35 18.91 18.53 18.10 40 
8 17.71 17 .26 16.86 16.42 16.05 41 
8 15.66 15.34 14.99 14.72 14.40 42 
8 14.15 13.86 13.63 13.35 13.14 43 
8 12.88 12.68 12.38 12.12 11.82 44 
8 11.59 11.32 11.12 10.88 10.71 45 
8 10.50 10.34 10.15 10.02 9.85 46 
8 9.74 9.59 9.50 9.36 9.29 47 
8 9.17 9.10 9.00 8.94 8.83 48 
8 8.74 8.57 8.39 8,11 7.84 49 
8 7,52 7.27 7.01 6,82 6.62 50 

6.47 6.28 6.14 5.95 5.80 51 
'-,,- 5.60 5.44 5.22 5.05 4.82 52 

8 4.64 4.42 4.24 4.01 3.83 53 
1 

***************••···••so-so LIST OF INPUT DATA (CONTIIIUED)••···················· 

8 3.61 3.44 3.23 3.06 2.86 54 
8 2.72 2.53 2.39 2.22 2.10 55 
8 1.94 1.84 1.69 1.60 1.47 56 
8 1.39 1.28 1.21 I.IO 1.04 57 
8 .95 .90 .82 .78 .70 58 
8 .67 .60 .58 .51 .50 59 
8 .44 .43 .38 .37 .32 60 
9 EIIDTBL 
7 IJICREII 6 .1 
7 Cll!PIJT 7 130 80 o.o 4,5 1.0 2 2 01 03 

ENDCIIP 1 
7 ALTER 3 
6 ADDBYD 4 09 1 3 6 1 
7 RE!DBD 8 2 STR 55 
7 READBD 9 .0000 • 1()00 .3780 .0000 A l S 4 
8 .oo .oo .00 .00 .00 l 

.oo .00 .00 .00 .00 2 

.oo - .oo .00 .00 .00 3 
8 .oo .00 .00 .00 .00 4 
8 .oo .oo .00 .oo .00 5 
8 .oo ,00 ,00 ,00 .00 6 
8 .oo .oo .oo .00 .oo 7 



8 .00 .oo .00 .00 .00 8 
8 .00 .oo .00 .oo .00 9 
8 .oo .oo .00 .00 .00 10 

.00 .oo .00 .00 .00 11 

.00 .oo .00 .00 .00 12 
T .00 .oo .00 .00 .00 13 
8 .00 .oo .00 .00 .00 14 
8 .00 .oo .00 .oo .00 15 
8 .00 .oo .00 .00 .01 16 
8 .02 .03 .OS .08 .12 17 
8 .16 .20 .25 .31 .37 18 
8 .43 .49 .55 .62 .70 19 
8 .78 .86 .95 1.04 1.14 20 
8 1.25 1.35 1.46 1.58 1.72 21 
8 1.88 2.07 2.29 2.57 2,89 22 
8 3.25 3.67 4,13 4.64 5,22 23 
8 5.93 7.17 9.61 14.44 23.19 24 
8 36.76 53.76 69.50 78.69 79.48 25 
8 74.66 66.83 58.79 52.47 47.90 26 
8 44,60 42,14 40.53 39.60 39,19 27 
8 39.17 39,45 39.34 39.38 40,31 28 
8 44,59 48.27 51.42 54.09 56.35 29 
8 58.18 59,62 60.68 61.42 61.87 30 
8 62.08 62.07 61.85 61.36 60.62 31 

1 

····················••so-so LIST OF INPUT DATA (COltTIHUED)••···················· - 59.59 58,31 56.82 55,18 53.42 32 
8 51.61 49.74 47,87 46.08 44.50 33 
8 43.09 41.81 40,62 39.51 38.43 34 
8 37.38 36,35 35.38 34,45 33.58 35 
8 33.38 33,22 33.04 32,86 32.64 36 
8 32.40 32.11 31.81 31.49 31.18 37 
8 30.87 30.58 30,19 29,75 29.31 38 
8 28.88 28,44 28.03 27.60 27,20 39 
8 26.78 26.39 25.99 25.60 25,19 40 
8 24.77 24.31 23.85 23.39 22,96 41 
8 22.54 22,16 21.68 21.23 20,79 42 
8 20.38 19,97 19.59 19.20 18,84 43 
8 18.48 18.14 17.80 17.49 17.17 44 
8 16.87 16,57 16.30 16.02 15, 76 45 
8 15.51 15.27 15.04 14,82 14,60 46 
8 14,41 14,21 14,03 13.85 13,68 47 
8 13.52 13.37 13.22 13.08 12.89 48 
8 12,67 12,39 12.06 11.66 11.24 49 
8 10,80 10,41 10.04 9.73 9.45 50 
8 9.19 8.93 8.69 8.43 8,18 51 
8 7.91 7.64 7.35 7.07 6.77 52 
8 6.48 6.19 5,90 5,61 5.33 53 
8 5.04 4, 77 4,50 4.24 3,99 54 
8 3,75 3.52 3.31 3.10 2,90 55 
• 2,71 2.53 2,36 2.20 2,05 56 

1.91 1.78 1.66 1.54 1.43 57 
ij 1.33 1.23 1.14 1.06 ,98 58 
8 ,91 .85 • 78 .73 ,67 59 
8 .62 .58 .53 .49 ,46 60 
9 EHDTBL 



7 READBD 8 7 STR 55 
7 READBD 9 .0000 .1000 .3780 .0000 A 1 S 4 
8 .00 .00 .oo .oo .oo 1 

.oo .00 .00 .oo .00 2 

.oo .00 .oo .oo .oo 3 
~ .oo .00 .oo .00 .00 4 

8 .oo .00 .oo .oo .oo 5 
8 .oo .00 .oo .00 .oo 6 
8 .oo .00 .oo .00 .oo 7 
8 .oo .00 .00 .00 .oo 8 
8 .oo .oo .00 .00 .oo 9 
8 .oo .00 .00 .oo .oo 10 
8 .oo .oo .00 .00 .oo 11 
8 .oo .00 .00 .00 .oo 12 
8 .oo .00 .00 .00 .oo 13 
8 .oo .00 .00 .00 .oo 14 

1 

····················••so-so LIST OF IHPOT DATA (CONTIIIUED)••···················· 

8 .00 .00 .00 .00 .00 15 
8 .oo .00 .oo .00 .01 16 
8 .02 .03 .05 .08 .12 17 
8 .16 .20 .25 .31 .37 18 
8 .43 .49 .55 .62 .70 19 
8 .78 .86 .95 l.Ot l.H 20 
R 1.25 1.35 1.46 1.58 1.72 21 

1.88 2.07 2.29 2.57 2.89 22 -- 3.25 3.67 4.13 4.64 5.22 23 
8 5.93 7.17 9.61 14.44 23.19 24 
8 36.76 53.76 69.50 78.69 79.48 25 
8 74.66 66.83 58. 79 52.47 47.90 26 
8 44.60 42.14 40.53 39.60 39.19 27 
8 39.17 39.45 39.34 39.38 40.31 28 
8 44.59 48.27 51.42 54.09 56.35 29 
8 58.18 59.62 60.68 61.42 61.87 30 
8 62.08 62.07 61.85 61.36 60.62 31 
8 59.59 58.31 56.82 55.18 53.42 32 
8 51.61 49.74 47.87 46.08 44.50 33 
8 43.09 41.81 40.62 39.51 38,43 34 
8 37.38 36.35 35.38 34.45 33.58 35 
8 33.38 33.22 33.04 32.86 32.64 36 
8 32.40 32.12 31.81 31.49 31.18 37 
8 30.87 30,58 30.19 29. 75 29,31 38 
8 28.88 28.44 28.03 27.60 27.19 39 
8 26.78 26,39 25.99 25.60 25,19 40 
8 24.TT 24,31 23.85 23.39 22,96 41 
8 22.54 22.16 21.68 21.23 20,79 42 
8 20,38 19,97 19,59 19.20 18.84 43 
8 18.48 18.14 17 .80 17 .49 17.17 44 
8 16.87 16,57 16.30 16.02 15.76 45 
8 15.51 15.27 15.04 14.82 14,60 46 

14,40 14,21 14,03 13.85 13,68 47 
13.52 13.37 13,22 13.08 12,89 48 

8 12.67 12.39 12.06 11.67 11.24 49 
8 10.80 10,41 10.04 9,73 9.45 50 
8 9.19 8,93 8.69 8.43 8.18 51 
8 7.91 7.64 7.35 7.07 6.77 52 



8 6.48 6.19 5.90 5.61 5.33 53 
8 5.04 4,77 4.50 4,24 3.99 54 
8 3.75 3.53 3.31 3.10 2.90 55 

2. 71 2.53 2.36 2.20 2.05 56 

'a 
1.91 1.78 1.65 1.54 1.43 57 
1.33 1.23 1.14 1.06 .98 58 

8 .91 .85 • 78 .73 .67 59 
8 .62 .58 .53 .49 .46 60 

1 

····················••so-so LIST OF IHPOT DATA (CONTIIIUED)••···················· 

9 EIIDTBL 
7 IIICREII 6 .1 
7 CONPOT 7 130 80 0.0 5.4 1.0 2 2 01 04 

ENDCMP 1 
EIIDJOB 2 

O*******************************EIID OF 80-80 LIST******************************** 
1 

TR20 XEQ 02-12-96 13:56 
REV PC 09/83( ,2) 

CRISSMAII DRAIN HYDROLOGY BALL ROAD TO PLUM BROOK 
INCLUDES GREENS DRAIN ENCLOSURE 

--.vrIVE CONTROL OPERATIOII READBD 
+ DISCHARGE BYDROGRAPB, BYDROGRAPH LOCATION 2 

(FEB 96) 
(CRISLOMR.DAT) 

STARTING TIME= .oo TINE INCREMENT= .10 DRAINAGE AREA= .38 BASE FWW= .00 

8 .00 .00 .00 .00 .00 
8 .00 .oo .oo .00 .00 
8 .00 .oo .oo .oo .00 
8 .00 .oo .oo .oo .00 
8 .00 .oo ,00 .00 .00 
8 .00 .oo .oo .oo .00 
8 .00 ,00 .oo .oo .00 
8 .00 .oo .oo .oo .00 
8 .00 .oo .oo .00 .00 
8 .00 ,00 .oo .oo .00 
8 .00 .oo .oo .00 .00 
8 .00 .00 .oo .00 .00 
8 .00 .oo ,00 .00 .00 
8 .00 .00 .oo .oo .00 
8 .00 .00 .oo .oo .00 
8 .00 .00 .oo .oo .00 
8 .00 .00 .oo .oo .00 
8 .00 .00 .oo .oo .oo 
8 .00 .00 .00 .oo .00 
• .00 .00 .oo .oo .00 

.00 .00 .oo .01 .02 --8 .04 .07 ,11 ,17 .25 
8 .34 .45 ,58 • 74 .92 
8 1.15 1.56 2,38 4.08 7.41 
8 12.94 20.21 27.24 31.64 32.72 

JOB 1 PASS 1 
PAGE 1 

RFL'ORD ID STR 55 



8 31.20 28.16 24.88 22.25 20.36 
8 19.00 18.02 17.34 16.90 16.64 
8 16.55 16.55 16.54 16.54 16.58 
0 16.66 16.76 16.86 16.98 17 .09 

17 .21 17 ,29 17.35 17.39 17 .40 
'r 17 .40 17.39 17.37 17.34 17 .28 
8 17.21 17.09 16.96 16.80 16.64 
8 16.47 16.30 16.11 15.92 15.70 
8 15.48 15.25 15.00 14.73 14.44 
8 14.14 13.86 13.58 13.31 13.05 
8 12.81 12.51 12.20 11.90 11.61 
8 11.32 11.02 10.73 10.44 10.17 
8 9.93 9.70 9.49 9.29 9.10 
8 8.92 8.76 8.60 8.45 8.30 
8 8.17 8.03 7.91 7.79 7.66 
8 7.52 7.38 7.22 7.08 6.94 
8 6.81 6.70 6.60 6.50 6.41 
8 6.33 6.25 6.17 6.10 6.02 

1 

TR20 XEQ 02-12-96 13:56 CRISSIWI DRAIH HYDROLOGY BALL ROAD TO PLUM BROOK (FEB 96) JOB 1 PASS 1 
REV PC 09/83(.2) IIICLUDES GREENS DRAIB EHCI.OSORE (CRISLOKR.DAT) PAGE 2 

8 5.95 5.88 5.82 5.75 5.69 
8 5.62 5.57 5.51 5.45 5.40 
8 5.35 5.30 5.26 5.22 5.18 

5.14 5,10 5.07 5.04 5.01 
~ 4.99 4.96 4.94 4.91 4.88 
8 4.83 4.76 4.64 4.50 4.32 
8 4.15 3.99 3.85 3.73 3.63 
8 3.53 3.45 3.36 3.27 3.18 
8 3.09 2.98 2.89 2.78 2.67 
8 2.56 2.45 2.34 2.23 2.12 
8 2.01 1.91 1.80 1.70 1.60 
8 1.51 1.42 1.33 1.25 1.17 
8 1.09 1.02 .96 .89 .83 
8 • 77 .72 .67 .62 .58 
8 .54 .50 .46 .43 .40 
8 .37 .34 .32 .29 .27 
8 .25 .23 .22 .20 .18 
9 EIIDTBL 

EXECUTIVE COIITROL OPERATIOII READHD RECORD ID STR 55 
+ DISCHARGE HYDROGRAPB, HYDROGRAPB LOCATION 7 

STARTIIIG TIME= .oo TIME IHCREMEHT= .10 DRAINAGE AREA= .38 WE Fl.Oii= .00 

8 .00 .00 .00 .00 .oo 
8 .00 .00 .00 .00 .oo 
8 .00 .00 .00 .00 .oo 

.00 .00 .00 .oo .00 
~ 

,00 .oo .00 .oo .oo 
8 .00 .00 ,00 .00 .oo 
8 .00 .00 .00 .oo .oo 
8 .00 .00 .00 .oo .oo 
8 .00 .00 .00 .oo .oo 



8 .oo .00 .oo .oo .00 
8 .00 .00 .oo .00 .00 
8 .00 .00 .oo .00 .00 
' .00 .00 .00 .00 .00 

.00 .00 .00 .oo .00 
'r .00 .00 .oo .oo .00 

8 .00 .00 .oo .00 .00 
8 .00 .00 .oo .oo .00 
8 .00 .00 .oo .00 .00 
8 .00 .00 .oo .oo .00 
8 .00 .00 .oo .oo .00 
8 .00 .00 .oo .01 .02 
8 .04 .07 .u .17 .25 
8 .34 .45 .58 • 74 .92 
8 1.15 1.56 2.38 4.08 7.41 
8 12.94 20.21 27.24 31.64 32.72 

1 

TR20 XEQ 02-12-96 13:56 CRISSIIAlt DRAIH HYDRO!lX;Y IIALL ROAD TO PLOM BROOK (FEIi 96) JO!I 1 PASS 1 
REV PC 09/83(.2) INCLUDES GREEKS DRAIH EBCIASURE (CRISLONR.DAT) PAGE 3 

8 31.20 28.16 24.89 22.25 20.36 
8 19.00 18.02 17.34 16.90 16.64 
8 ur:;,r:;, u:s;,s:. 1'. S:..t , ,:;_ i:..i: 1.'- S:.Q 

.LU•JJ ,LUo..JJ .LVoJ"I ..l,UoJJ J..Vo..17 

8 16.66 16.76 16.86 16.98 17.09 
8 17.21 17.29 17.35 17.39 17.40 

17.40 17.39 17,37 17.34 17.28 
'-,,..- 17,21 17.09 16,96 16,80 16.64 

8 16.47 16.30 16,11 15.92 15,70 
8 15.48 15,25 15.00 14.73 14.44 
8 14.14 13.86 13.58 13.31 13.05 
8 12,81 12.51 12,20 11.90 11.61 
8 11.32 11.02 10,72 10,44 10,17 
8 9,93 9.70 9,49 9.29 9.10 
8 8.92 8,76 8,60 8.45 8.30 
8 8,17 8.03 7.91 7.79 7.66 
8 7.52 7.38 1.22 7.08 6.94 
' , " , ~ft , ,ft , Cft , .. 
0 IJ • O.L Uo /V UoOU "'"" 0.,.1 

8 6.33 6,25 6.17 6.10 6.02 
8 5.95 5.88 5,82 5.75 5.69 
8 5.62 5.57 5.51 5.45 5.40 
8 5.35 5.30 5,26 5,22 5.18 
8 5.14 5.11 5,07 5.04 5.01 
8 4.99 4,96 4,94 4,91 4.88 
8 4,83 4,76 4,64 4,50 4.32 
8 4.15 3.99 3.85 3.73 3,63 
8 3.53 3.45 3.36 3.27 ' 1. .., ......... 
8 3.09 2.98 2,89 2.78 2.67 
8 2,56 2,45 2,34 2,23 2,12 
8 2,01 1.91 1.80 1.70 1,60 
8 1,51 1.42 1.33 1.25 1.17 
' 1.10 1.02 .96 .89 .83 

.77 • 72 .67 .62 .58 
~ 

8 .54 .50 .46 .43 .40 
8 ,37 .34 ,32 .30 ,27 
8 ,25 .23 ,22 .20 .18 
9 EBDTIIL 



EXECUTIVE COIITROL OPERATION INCREM 
+ 

EXECOTIVE CONTROL OPERATION OOIPOT 
+ 

MAIN TIME INCREMENT= .10 BOORS 

FROM XSECTION 130 
+ TO XSECTION 80 

RECORD ID 

RECORD ID 

STARTING TIME= .00 RAIN DEPTH= 3.30 RAIN DURATION= 1.00 RAIN TABLE NO,= 2 ANT. MOIST. COIID= 2 

l 

ALTERNATE NO.= l STORM NO.= l MAIN TIME INCREHEIIT = .10 BOORS 

OPERATION ROIIOFF CROSS SECTION 130 
OOTPOT BYDROGRAPII= 2 
AREA= .40 SQ MI IIIPOT ROIIOFF CORVE= 61. TIME OF CONCENTRATION= 2.18 BOORS 
INTERNAL BYDROGRAPB TIME IIICREIIEIIT= .0969 BOUl!S 

TR20 XEQ 02·12·96 13:56 
REV PC 09/83(.2) 

PEAK TIME(BRS) 
13.71 

CRISSHAJI DRAIN HYDROLOGY BALL ROAD TO PLOH BROOK 
IIICLDDES GREENS DRAIN ENCWSURE 

(FEB 96) 
(CRISIOO.DAT) 

PEAK DISCBARGE(CFS) PEAK ELEVATION(FEET) 
26.52 (RUNOFF) 

"'E(BRS) FIRST BYDROGRAPB POIIIT = .00 BOORS TIME IIICREIIEIIT = .10 BOORS DRAINAGE AREA= 
...__ .. 1.00 DISCBG .00 .00 .00 .00 

12.00 DISCBG .54 1.18 2.10 3.30 
13.00 DISCBG 19.07 21.10 22.78 24.16 
14.00 DISCBG 25.56 24. 73 23.75 22.75 
15.00 DISCBG 17.04 16.35 15.69 15.06 
16.00 DISCBG 11.62 11.24 10.89 10.56 
17.00 DISCBG 8.91 8.74 8.57 8.42 
18.00 DISCBG 7.50 7.40 7.29 7.19 
19.00 DISCBG 6.44 6.33 6.24 6.15 
20.00 DISCBG 5.70 5.65 5.60 5.56 
21.00 DISCBG 5.11 5.03 4.96 4.89 
22.00 DISCBG 4.49 4.45 4.42 4.39 
23.00 DISCBG 4.29 4.28 4.27 4.27 
24.00 DISCBG 4.25 4.24 4.22 4.18 
25.00 DISCBG 3.35 3.15 2.94 2. 72 
26.00 DISCBG 1.35 1.20 1.07 .96 
27.00 D!Sl'IIG .43 .39 .35 .31 
28.00 DISCBG .14 .12 .11 .10 
29.00 DISCBG .04 .04 .03 .03 

RIIIIOFF VOLOHE ABOVE BASEl'Ulli = .49 WATERSHED INCHES, 

OPERATION ADDBYD CROSS SECTION 130 
INPOT BYDROGRAPBS= 2, 7 OOTPOT BYDROGRAPB= l 

PEAK TIME(BRS) 
12.48 
13. 71 

PEAK DISCBARGE(CFS) 
37.87 
43.05 

.00 .oo .00 .00 .02 
4.79 6.65 8.95 11.52 14.19 

25.23 25.97 26.38 26.51 26.43 
21.80 20.91 20.06 19.24 18.46 
14.47 13.92 13.40 12.90 12.45 
10.26 9.99 9.74 9.50 9.29 
8.27 8.12 7.99 7.86 7.73 
7.08 6.98 6.87 6.76 6.65 
6.07 5.99 5.92 5.86 5.80 
5.51 5.45 5.39 5.33 5.26 
4.82 4.75 4.69 4.63 4.58 
4.37 4.35 4.33 4.32 4.31 
4.26 4.26 4.26 4.26 4.26 
4.13 4.06 3.97 3.85 3.71 
2.51 2.29 2.08 1.88 1.69 

.85 .76 .68 .61 .54 

.27 .25 .22 .19 .17 

.09 .08 .07 .06 .05 

.02 .02 .02 .02 .01 

125.30 CFS-HRS, 10.35 ACRE-FEET; BASEl'Ulli = 

PEAK ELEVATION(FEET) 
638.84 
638.96 

JOB l PASS l 
PAGE 4 

.40 SQ.MI. 
.16 

16.72 
26.13 
17. 74 
12.02 
9.09 
7.61 
6.54 
5.75 
5.18 
4.53 
4.29 
4.25 
3.54 
1.52 

.49 
,15 
.05 
.01 

.00 CFS 



RllllOFF VOLUME ABOVE BASEFLOW = .57 WATERSHED INCHES, 285.23 CFS-HRS, 23.57 ACRE-FEET; BASEFLOW = .00 CFS 

""~TION REACH ~ SECTION 120 -
0 
0 

l 

TIME(HRS) 
10.00 
11.00 

IIIPOT RYDROGRAPII= l OOTPllT RYDROGRAPR= 2 
LENGTH= 1387.00 FEET IIIPOT = RATING CURVE REPRESENTATIVE OF REACH 
COEFFICIENTS USED IH ROUTIHG RELATED TO ~ SECTIOK AREA, X= 1. 72 M= 1.14 
lllDIFIED ATT-KIN ROUTING COEFFICIENT= .55 PEAK TRAVEL TIME= .20 BOORS 

PEAK TIME(HRS) 
13.90 

PEAK DISCBARGE(CFS) 
42.88 

PEAK ELEVATION(FEET) 
634.07 

FIRST RYDROGRAPII FOINT = 
DISCBG .00 .00 
DISCBG .19 .27 

.oo BOORS 
.oo 
.37 

TIME INCREMEIIT = .10 BOORS 
.00 .00 .0l .03 
.48 .62 .79 .98 

TR20 XEQ 02-12-96 13:56 CRISSMAN DRAIN HYDROLOGY BALL ROAD TO PLUM BROOK (FEB 96) 

DRAIKAGE AREA= 
.05 .08 

1.30 1.89 

REV PC 09/83( .2) IIICLUDES GREEKS DRAIII ENCLOSURE (CRISUJNR.DAT) 

12.00 DISCBG 5.54 9.88 16.17 23.37 29,69 33,96 36.09 36,65 36,52 
13.00 DISCBG 36.81 37.50 38.39 39.33 40.28 41.15 41.90 42.46 42. 79 
14,00 DISCBG 42.79 42.48 41.94 41.21 40.40 39.57 38.78 37.99 37.23 
15.00 DISu!G 35.ii 35.03 34.33 33.63 32.96 32.29 31.66 3i.02 30.39 
16.00 DISCBG 29.16 28.57 28.01 27 .46 26.92 26.40 25.89 25.40 24.91 
17.00 DISCBG 23.94 23.45 22,99 22,53 22.09 21.67 21.26 20.84 20.41 

.00 DISCBG 19.57 19.16 18.75 18.35 17.95 17.57 17 .21 16.86 16.52 
~.00 DISCBG 15.90 15.60 15.32 15.06 14,81 14.57 14.35 14.13 13.93 

20.00 DISCBG 13.56 13.37 13.19 12.99 12.80 12.60 12.42 12.24 12.07 
21.00 DISCBG 11.73 11.57 11.41 11.26 11.11 10.96 10.82 10.68 10.55 
22.00 DISCBG 10.31 10.20 10.10 10.01 9.92 9.84 9.76 9.69 9.63 
23.00 DISCBG 9.52 9.47 9.42 9.38 9.34 9.30 9.27 9.24 9.22 
24.00 DISCBG 9.16 9.11 9.05 8.94 8.80 8.61 8.39 8.15 7,90 
25.00 DISCBG 7.39 7.11 6.83 6.54 6.24 5,94 5.63 5.32 5.02 
26.00 DISCBG 4.43 4.15 3.88 3.62 3.38 3.16 2.95 2.75 2.56 
27.00 DISCBG 2.22 2.07 1.92 1.79 1.66 1.54 1.43 1.33 1.23 
28.00 DISCBG 1.05 .97 .90 .83 .77 .71 .66 .61 .56 
29.00 DISCBG .48 .44 .41 .38 .35 .32 .16 .08 .05 

RllllOFF VOLUME ABOVE BASEFLOli = .57 WATERSHED INCHES, 285,20 CFS-HRS, 23.57 ACRE-FEET; BASEFLOli = 

OPERATION ROIIOFF CROSS SECTION 120 
OOTPUT HYDROGRAPR= 3 
AREA= .02 SQ MI INPOT RUHOFF CURVE= 67. TIME OF CONCENTRATION= .49 BOORS 
mERIIAL RYDR<XiRAPII TIME INCREMEIIT= ,0653 HOURS 

PEAi{ TIME(HRS) PEAK DISCHARGE(CFS) PEAK ELEVATIOR(FEET) 
12.23 6.71 (ROIIOFF) 

TIME(BRS) FIRST HYDROGRAPR FOINT = .00 BOORS TIME INCREMENT= .10 BOORS DRAIKAGE AREA= 
., .00 DISCBG .00 .oo .00 .oo .00 .00 .01 .06 .32 

.oo DISCBG 3.01 5.30 6.62 6.36 5.24 4.07 3.25 2.68 2,28 -13.00 DISCBG 1.77 1,60 1.45 1.33 1.23 1.14 1.07 1.01 ,96 
14.00 DISCBG .86 .83 • 79 .76 • 73 .70 .67 .65 .62 
15.00 DISCBG .58 .57 .57 .56 .56 .54 .52 .51 .50 
16.00 DISCBG .49 .49 .49 .49 .49 ,49 .49 ,48 .47 

• 78 SQ.MI. 
.13 

3,10 

JOB 1 

36.47 
42.88 
36.47 
29.76 
24.42 
19.99 
16.20 
13.75 
11.90 
10.43 
9.57 
9.19 
7.65 
4.72 
2.39 
1.14 

.52 

.03 

.00 CFS 

.02 SQ.MI. 
1.14 
2.00 

.91 

.59 

.50 

.45 

PASS 1 
PAGE 5 



17.00 DISCBG .44 .43 .43 .42 .42 .42 .42 .42 .42 
18.00 DISCBG .40 .38 .37 .36 .35 .35 .35 .35 .35 
19.00 DISCBG .35 .35 .35 .35 .35 .35 .35 .35 .35 
-~.00 DISCBG .33 .31 .29 .28 .27 .27 .27 ,27 .27 

..__ .. 00 DISCBG .27 .27 .27 .27 .27 .27 .27 .27 .27 
22.00 DISCBG .27 .27 ,27 .27 .27 .27 .27 .27 .27 
23.00 DISCBG .27 .27 ,27 .27 .27 .27 .27 .27 .27 
24.00 DISCBG ,25 .22 .18 .13 .08 .OS .03 .02 .01 
25.00 DISCBG .oo 

RUNOFF VOLOME ABOVE BASEl'LOII = .74 WATERSHED INCBE.S, 9.54 CFS-HRS, ,79 ACRE-FEET; BASEFLOW = 
1 

TR20 XEQ 02-12-96 13:56 
REV PC 09/83( .2) 

CRISSNAII DRAIN HYDROLOGY RALL ROAD TO PLUM BROOIC 
IIICLODE.S GREENS DRAIN ENCI.OSORE 

(FEB 96) 
(CRISLOO.DAT) 

OPERATION ADDBYD STRUCTURE 50 
IIIPOT HYDROGRAPIIS= 2, 3 

PEAi( TIME(BRS) 
13.88 

OUTPUT HYDROGRAPB= 4 

PEAK DISCIIARCE(CFS) 
43,79 

TINE(BRS) FIRST BYDROGRAPII POIHT = .00 BOORS 
10.00 DISCBG .oo .00 .oo .00 

.oo DISCBG ,19 .27 .37 .48 
'-s:l.00 DISCIIG 8.55 15.18 22.80 29. 74 

13.00 DISCBG 38.58 39.09 39.84 40.66 
14.00 DISCBG 43.65 43.30 42.73 41.97 
15,00 DISCBG 36.32 35.60 34.89 34.20 
16.00 DISCBG 29.65 29.06 28.50 27.95 
17,l)Q DISC!IG 24,37 23,88 23,41 22,95 
18.00 DISCBG 19.97 19.54 19,12 18.70 
19.00 DISCBG 16.24 15.95 15.67 15.40 
20.00 DISCBG 13.89 13.68 13.48 13.27 
21.00 DISCHG 12.00 11.84 11.68 11.52 
22.00 

... .,. .. _.,. 
10.58 

. ,. . ., 
10.3i 10.28 LI.L~\1 .LU,4/ 

23.00 DISCBG 9.79 9.74 9.69 9.65 
24.00 DISCBG 9,41 9,34 9.23 9.07 
25.00 DISCBG 7.39 7.11 6,83 6.54 
26,00 DISCBG 4.43 4.15 3,88 3.62 
27 ,00 DISCBG 2.22 2.07 1,92 1. 79 
28,00 DISCBG 1.05 .97 .90 .83 
29.00 DISCBG ,48 .44 ,41 ,38 

1H111nljll,' unrmn;i ltlt'\U1i' D.lC.li'VTn.1 ... ~'7 w1•1mcU1'T\ Tlll'UVC 
RUln/lCI. •v ...... nu A&.OU•U --..u&MU'l'I - o..11 ""'WWUMII .1.ll\o&IIA.lt 

OPERATIOII RESVOR STRUCTURE 50 
IIPOT HYDROGRAPII= 4 OUTPUT HYDROGRAPB= 2 
SURFACE ELEVATION= 632.00 

- PEAK TINE(BRS) PEAK DISCJIARGE(CFS) 
13.98 43,69 

TINE(BRS) FIRST HYDROGRAPH POIHT = .00 BOORS 

PEAK ELEVATION(FEET) 
633.58 

TINE INCRENEIIT = .10 BOORS 
.oo .01 .03 
.62 • 79 .99 

34.93 38.03 39,33 
41.51 42.29 42.97 
41.13 40.28 39.45 
33.51 32.84 32.18 
27.42 26,89 26.38 
22,51 22,09 21.69 
18.30 17,92 17.55 
15.15 14.91 14.69 
13.07 12.88 12,69 
11.37 11,23 11.08 
10.19 . ,. .. . ,. , .... 

.LU,.U .LU,UJ 

9.61 9.58 9.55 
8.88 8,66 8.42 
6.24 5,94 5.63 
3.38 3,16 2,95 
1.66 1.54 1.43 
• 77 .71 .66 
.35 ,32 .16 

DRAINAGE AREA= 
.os .08 

1.36 2.21 
39.33 38.80 
43.48 43.74 
38,64 37.84 
31.53 30.89 
25.88 25,37 
21.27 20,84 
17 .20 16.87 
14,48 14,28 
12.51 12,33 
10,95 10,82 . ., • = ,- o':tO ,.~ 
9.52 9.49 
8.17 7.92 
5,32 5,02 
2.75 2.56 
1.33 1.23 

.61 .56 

.08 .OS 

1Qj '7 A flVC.-V'DC 1.1 '1' lf"D1j1.1i'Ji'l1"P• 'A.lC::.f11'f/'U = 
£ ..... , .. \,, . ..,-WI.I.I, "',,.1v n...,,,u J.MLt•f .,.._.,.t.MVn 

PEAK ELEVATIOH(FEET) 
633.58 

TINE INCRENEHT = .10 BOORS DRAINAGE AREA= 

.42 
,35 
,34 
,27 
,27 
.27 
,26 
.01 

.00 CFS 

JOB 1 PASS 1 
PAGE 6 

.80 SQ.HI. 
.13 

4.23 
38.47 
43. 79 
37.07 
30.26 
24.87 
20,40 
16.55 
14.09 
12.16 
10.70 
' .. :loO't 

9.45 
7.65 
4, 72 
2.39 
1.14 

.52 

.03 

.00 CPS 

.80 SQ.MI. 



10.00 DISCHG .oo .00 .oo .00 .00 .01 .02 .05 .08 .12 
11.00 DISCHG ,18 .26 .35 .46 .60 • 75 .95 1.28 2.01 3,78 
12.00 DISCHG 7.60 13.83 21.37 28.53 34.09 36.31 37.88 38.84 38.99 38.75 
'1,00 DISCHG 38.60 38. 76 39.23 39.90 40.69 41.49 42.25 42.89 43.37 43.63 

..__uOO DISCHG 43.69 43.55 43.20 42.64 41.92 41.11 40.28 39.46 38.65 37 .86 
15.00 DISCHG 37 .09 36.34 35.61 34.50 33.56 33.00 32.28 31.66 31.00 30.38 
16.00 DISCHG 29.76 29.17 28.60 28.05 27 .51 26.99 26.47 25.97 25.47 24,96 
17.00 DISCHG 24.46 23.97 23.50 23.04 22.59 22.17 21.76 21.35 20.91 20.48 
18.00 DISCBG 20.05 19.62 19.20 18. 78 18.38 17 .99 17.62 17.27 16.93 16.61 

1 

TR20 XEQ 02-12-96 13:56 CRISSIWI DRAIK HYDROLOGY HALL ROAD TO PLDM BROOK (FEB 96) J08 1 PASS 1 
REV PC 09/83( .2) IIICLDDES GREENS DRAIH EMCWSORE (CRISWIR.DAT) PAGE 7 

19.00 DISCBG 16.30 16.00 15. 72 15.45 15.20 14.96 14.73 14.52 14.32 14.12 
20.00 DISCHG 13.92 13.72 13.51 13.31 13.10 12.91 12.72 12.54 12.37 12.19 
21.00 DISCBG 12,03 11.87 11.71 11.55 11.40 11.25 11.11 10.97 10.84 10.72 
22.00 DISCBG 10.60 10.49 10.39 10.29 10.20 10.12 10.05 9.97 9.91 9.85 
23.00 DISCHG 9.80 9.75 9.70 9.66 9.62 9.58 9.55 9.52 9.49 9.46 
24.00 DISCHG 9.42 9.35 9.25 9.10 8.92 8.70 8.46 8.22 7.96 7.70 
25.00 DISCHG 7.44 7.16 6.88 6.59 6.30 5.99 5.69 5.38 5.07 4.78 
26.00 DISCHG 4.48 4.20 3.93 3.67 3.43 3.20 2.98 2.79 2.60 2.42 
27.00 DISCHG 2.25 2.10 1.95 1.81 1.68 1.56 1.45 1.35 1.25 1.16 
28.00 DISCHG 1.07 .99 .91 .85 • 78 .72 .67 .62 .57 .53 
29.00 DISCHG .49 ,45 .41 .38 .35 .32 .20 .08 .05 .03 

llOFF VOLUME !mVE BASEFUlll = 
'--

.57 WATERSHED IHCBES, 294,73 CFS-HRS, 24,36 ACRE-FEET; BASEFLOil = .00 CFS 

OPERATION ROIOFF STRUCTURE 40 
OOTPOT IIYDROGRAPII= 1 
AREA= ,19 SQ MI IIIPOT ROIIOFF CURVE= 71. TIME OF COHCENTRATION= .53 BOORS 
IIITERIIAL HYDROGRAPII TIME IIICREMEIIT= .0707 BOORS 

PEAK TIME(HRS) PEAK DISCIIARGE(CFS) PEAK ELEVATIOH(FEET) 
12.25 82.90 (ROIIOFF) 
23.67 2.96 (ROIIOFF) 

TIME(HRS) FIRST HYDRa:RAPB POIIIT = .00 BOORS TIME IHCREMEKT = .10 BOORS DRAIIIAGE AREA= .19 SQ.MI. 
11.00 DISCHG .00 .00 .oo .03 .12 .36 1.09 3.14 7.71 19.32 
12.00 DISCHG 40.35 65.63 81.23 80,42 67.87 53.13 42.08 34.38 28.74 24.80 
13.00 DISCHG 21.70 19.35 17 .42 15.83 14,56 13.46 12,53 11.72 11.03 10.41 
14.00 DISCIIG 9,88 9.44 9.04 8.67 8.33 7.99 7,66 7.32 7.00 6.73 
15.00 DISCHG 6.53 6.41 6,34 6.29 6.21 6.06 5.88 5.72 5.60 5.53 
16.00 DISCHG 5,49 5,47 5.46 5,46 5.47 5.47 5.45 5.35 5.19 5.01 
17.00 DISCHG 4.87 4. 77 4. 72 4.69 4,67 4.66 4,66 4.66 4,65 4,59 
18,00 DISCHG 4.45 4.26 4.09 3.97 3.89 3.85 3.82 3.80 3.80 3.79 
19.00 DISCHG 3,79 3,79 3,80 3,80 3.80 3.81 3.81 3.82 3.81 3.74 
20.00 DISCHG 3,60 3.41 3.23 3.10 3,02 2,97 2.94 2,92 2.91 2.91 
21.00 DISCBG 2.90 2.90 2.90 2.91 2.91 2.91 2,91 2.91 2.92 2.92 
22.00 DISCHG 2,92 2.92 2.93 2.93 2.93 2.93 2.94 2.94 2.94 2.94 
'.00 DISCBG 2,94 2.95 2.95 2,95 2.95 2.96 2.96 2.96 2.95 2.89 

- .00 DISCHG 2.73 2.46 2.05 1,54 1.05 .67 .42 .26 .16 ,10 
25.00 DISCBG .06 .04 .02 .01 .01 .oo 

ROIIOFF VOLUME AmVE BASEFLOW = ,94 WATERSHED INCHES, 115.01 CFS-HRS, 9.50 ACRE-FEET; BASEFLOW = .00 CFS 



OPERATIOII AllllllYl) STRIJCTURE 40 

-
1 

IBPIJT RYDROGRAPIIS= 1, 2 OllTPO'I' IIYDROGRAPH= 3 

PW. TIME(llRS) 
12.30 

PEll. DISCIIARGE(CFS) 
108.96 

PEll. ELEVATIO!i(FEET) 
634.32 

TR20 XEQ 02·12·96 13:56 
REV PC 09/83(.2) 

CRISSIWI DRAIII RYDROLOGY RALL ROAD TO PLUM BRCXlt 
IICLODES GREERS DRAIII ERCIDSORE 

(FEB 96) 
(CRISWIR.DAT) 

TIME(llRS) FIRST BYDROGRAPH POIIT = .00 BOORS TIME IIICREIIEIIT = • 10 JIOORS DRAIIIAGE AREA= 
10.00 DISCIIG .00 .oo .00 .00 .00 .01 .02 .05 .08 
11.00 DiliCHG ,18 .26 .35 .49 .72 1.12 2,04 4.41 9.73 
12.00 DiliCHG 47.95 79.46 102.60 108.95 101.97 89.44 79.96 73.23 67.73 
13.00 DISCIIG 60.30 58.11 56.64 55.74 55.25 54.95 54.78 54.62 54.39 
14.00 DISCIIG 53.57 52.99 52.24 51.31 50.25 49.10 47.94 46.79 45.65 
15.00 DiliCHG 43.62 42.75 41.95 40.79 39. 77 39.06 38.16 37.37 36.60 
16.00 DISCIIG 35,25 34.65 34.07 33.51 32.98 32.46 31.92 31.32 30,65 
17.00 DISCIIG 29.33 28.74 28.21 27.72 27.26 26.83 26.42 26.01 25.57 
18.00 DISCIIG 24.50 23.89 23.29 22.74 22.27 21.83 21.U 21.07 20. 73 
19.00 DISCIIG 20.09 19.79 19.51 19.25 19.00 18.77 18.54 18.33 18.12 
20.00 DISCIIG 17 .53 17.13 16. 74 16.41 16.13 15.88 15.66 15.46 15.28 
21.00 DISCIIG 14.93 H. 77 14.61 14.46 14.31 14.16 14.02 13.89 13,76 
22.00 DISCIIG 13.52 13.U 13.31 13.22 13.13 13.05 12.98 12.91 12,85 
\.00 DISCBG 12.74 12.69 12.65 12.61 12.57 12.54 12.51 12.48 12.45 

"--<4.00 DISCIIG 12.14 11,81 11.30 10.64 9.97 9.37 8.88 8.48 8.12 
25.00 DISCIIG 7.50 7.20 6.91 6.61 6.30 5.99 5.69 5.38 5.07 
26.00 DISCHG 4.48 4.20 3.93 3.67 3.43 3.20 2.98 2.79 2.60 
27.00 DISCIIG 2.25 2.10 1.95 1.81 1.68 1.56 1.45 1.35 1.25 
28.00 DISCIIG 1.07 .99 .91 .85 .78 .72 .67 .62 .57 
29.00 DISCHG .49 ,45 .u .38 .35 .32 .20 .08 .05 

RUIIOFF VOLUME !llOVE BASEFial = .64 WATERSllED INCHES, 409. 75 CFS-HRS, 33,86 ACRE·FEET; BASEFial = 

OPERATIOII RESVOR STRUC'l'UllE 40 
IllPll'r BYDROGRAPII= 3 OUTPOT RYDROCRAPII= 1 
SURFACE ELEVATIOB= 632.00 

JOB l PASS 1 
PAGE 8 

.99 SQ.HI • 
.12 

23.10 
63.55 
54.05 
44.59 
35.91 
29.9? 
25.07 
20.40 
17,87 
15.10 
13.64 
12.80 
12.35 
7.81 
4.78 
2.42 
1.16 

.53 

.03 

.00 CFS 

••• WARIIIBG • STRUCTURE 40 DELTA TIS TOO LARGE. 0 /2 > S /DELTA T OCCORED 56 TIMES STARTIJIG WITH POINT 2 

PW: TIME(BRS) PEAK DISCIIARGE(CFS) PEA1t ELEV!TIONIFEET) 
.00 .77 632.00 
.20 .76 632.00 
.40 .75 632.00 
.60 .74 632.00 
.80 .73 631.99 

1.00 .72 631.99 
1.20 .71 631.99 
1.40 .70 631.99 
1.60 .69 631.99 -- 14.51 49.02 633.30 

TIHE(&RS) FIRST BYDROGRAPII POm = .00 BOORS TIME INCREMENT = .10 BOORS DRAIH!GE AREA= .99 SQ.MI. 
.00 DISCHG .77 -.76 .76 -.75 .75 -.74 .74 -.73 .73 -.72 



1.00 DISCHG .72 ·.71 .71 -.71 • 70 -.70 .69 -.69 .68 -.68 
2.00 DISCHG .67 -.67 .67 -.66 .66 -.65 .65 -.65 .64 -.64 
3.00 DISCHG .63 -.63 .63 -.62 .62 -.61 .61 -.61 .60 -.60 
4.00 DISCHG .59 -.59 .59 -.58 .58 -.58 .57 -.57 .57 -.56 -

TR20 XEQ 02·12·96 13:56 CRISSHAII DRAIN HYDROLOGY HALL ROAD TO PLUM BROOK (FEB 96) JOB 1 PASS 1 
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5.00 DISCHG .56 -.55 .55 -.55 .54 -.54 .54 -.53 .53 -.53 
6.00 DISCHG .52 -.52 .52 -.51 .51 -.51 .50 -.50 .50 -.49 
7.00 DISCHG .49 -.49 .49 -.48 .48 -.48 .47 -.47 .47 -.46 
8.00 DISCHG ,46 -.46 .46 -.45 ,45 -.45 .44 -.44 .44 ·.44 
9.00 DISCHG .43 -.43 .43 -.43 .42 -.42 .42 -.41 .41 -.41 

10.00 DISCHG .41 -.40 .40 -.40 .40 -.38 .42 -.34 .46 -.26 
11.00 DISCHG .56 -.12 .73 .11 .77 .78 .82 .95 1.27 2.06 
12.00 DISCBG 3.81 6.95 11.35 16.29 20.96 24.87 28.00 30.54 32.63 35,34 
13.00 DISCHG 37 .53 39.31 40. 79 42.06 43,16 44.14 45.02 45.82 46.53 47,16 
14.00 DISCHG 47.71 48.17 48.53 48.80 48,96 49.02 48,98 48.85 48.63 48.34 
15.00 DISCHG 47.99 47.60 47.17 46.69 46.16 45.61 45.04 44.44 43.83 43.20 
16.00 DISCHG 42.58 41.95 41.33 40.71 40.10 39.49 38.89 38.29 37.69 37.09 
17.00 DISCBG 36.48 35.86 35.26 34.66 34.07 33,49 32.93 32.47 32.12 31.76 
18.00 DISCHG 31.40 31.02 30.63 30,23 29,83 29.42 29.01 28.61 28.21 27.81 
19.00 DISCHG 27.41 27.02 26.63 26.25 25,88 25.51 25.16 24.80 24.46 24.12 
20,00 DISCHG 23. 79 23.45 23.11 22.76 22,42 22.09 21. 76 21.43 21.12 20.81 
21.00 DISCHG 20.50 20.21 19,92 19,64 19,36 19.09 18.83 18.58 18.33 18.09 
1.00 DISCHG 17,85 17.62 17 .40 17.18 16,97 16. 77 16.57 16,38 16.20 16.02 

"-t3.00 DISCBG 15.85 15.69 15.53 15.38 15,23 15.09 14.96 14.83 14. 71 14.59 
24.00 DISCHG 14.46 14.33 14.19 14.02 13,82 13.61 13.37 13.13 12,87 12.62 
25.00 DISCBG 12.36 12.10 11.83 11.57 11.30 11.03 10.76 10.48 10.21 9.93 
26.00 DISCHG 9.66 9.38 9.10 8.82 8,55 8.27 8.00 7.73 7.47 7.21 
27 .00 DISCHG 6.95 6.70 6.46 6.22 5,99 5.76 5.54 5.32 5.11 4.90 
28.00 DISCHG 4.71 4,51 4.33 4.15 3,97 3.80 3.64 3.48 3.33 3.19 
29.00 DISCHG 3.05 2,91 2.78 2.66 2.54 2.42 2.31 2.20 2.08 1.98 

RDIIOFF VOLUME ABOVE BASEFLOW = .64 WATERSHED IBCBES, 405.43 CFS·HRS, 33,50 ACRE-FEET; BASEFLOW = .00 CFS 

OPERATION REACH CROSS SECTION 110 
IBPOT BYDROGRAPII= 1 OOTPIJT BYDROGRAPB= 2 
LENGTH = 1606,00 FEET IIIPOT = RATIKG CURVE REPRl!SEllTATIVE OF REACH 

0 COEFFICIEllTS USED IB ROOTING RELATED TO CROSS SECTION !REA, X= .43 M= 1.36 
0 lllDIFIED ATT-KII ROOTIIG COEFFICIEllT = .38 PEAK TRAVEL TIME= .30 BOORS 

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
14, 78 48.80 630.41 

TIME(HRS) FIRST BYDROGRAPB POINT= .00 BOORS TIME INCREMEllT = .10 BOORS DRAINAGE AREA= .99 SQ.MI. 
.00 DISCHG .00 .29 .00 .29 .oo .28 .00 .28 .oo .28 

1.00 DISCHG .00 .27 .00 ,27 .oo .26 .oo .26 .00 .26 
2.00 DISCHG .00 .25 .oo .25 .oo .25 .00 .25 .oo .24 
l.00 DISCHG .00 .24 .oo .24 .oo .23 .00 .23 .oo .23 
,.00 DISCHG .00 

~ 
.22 .00 .22 .oo .22 .00 .22 .oo .21 

5.00 DISCHG .00 .21 .00 .21 .oo .21 .oo .20 .oo .20 
6.00 DISCHG .00 .20 .00 .20 .oo .19 .00 .19 .oo .19 
7.00 DISCHG .00 .19 .00 .18 .oo .18 .00 .18 .oo .18 
8.00 DISCHG .00 .17 .00 .17 .oo .17 .00 .17 .oo .17 



9.00 DISCHG .00 .16 .oo .16 .00 .16 .oo .16 .00 ,16 
10.00 DISCHG .00 .15 .oo .15 .00 .15 .oo .16 .00 .17 

l 

-
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11.00 DISCHG ,01 .22 .09 .33 .25 .45 .57 .67 .n ,96 
12.00 DISCHG 1.38 2.30 4.06 6.82 10.u u.u 18.37 22,02 25.25 28.05 
B.00 DISCHG 30.81 33.36 35.61 3i.58 39,27 40.75 42.03 43.li 44.li 45.06 
14.00 DISCHG 45.86 46.56 47.17 47.68 48,11 48.43 48.65 48,78 48.80 48,74 
15.00 DISCHG 48.58 48.36 48,07 47. 73 47.33 46.89 46.40 45.88 45.34 44.76 
16.00 DISCHG 44.17 43.57 42.95 42.34 u.n U.10 40.49 39.88 39.28 38.68 
17.00 DISCHG 38.07 37.47 36.86 36.25 35,65 35.05 34.46 33.88 33.34 32.88 
18.00 DISCHG 32.46 32.06 31.66 31.27 30,88 30.48 30,08 29.67 29.27 28.87 
19.00 DISCHG 28.46 28.06 27,67 27.27 26.89 26.50 26.13 25.76 25.40 25.04 
20.00 DISCHG 24.69 24,35 24,01 23.67 23,32 22.98 22.64 22.31 21.98 21.65 
21.00 DISCHG 21.33 21.02 20,71 20.41 20.12 19.83 19.55 19.28 19.01 18.75 
'° nn nTt'/'1'11/1 ,n en 111 "IC , o n, 1., "11) , ., cc , ., ')') , ., , "' 1c n, , £: .,, ,.r:. 11:."I 
1.1.oW 11 J..;1\,,IJ,U- J.Oo;/V J.Ool.~ J.OoVJ. J. Io 10 J./ o;.l;J .1,.~~ J.l oJ.L J.IJo:7.L J.Uo /.L J.UoJI. 

23.00 DISCHG 16.33 16.15 15.97 15.81 15,64 15.49 15.34 15.19 15.06 14.92 
24.00 DISCHG 14.79 14.67 14,54 14.41 14,26 14.09 13.91 13.70 13.48 13,25 
25.00 DISCHG 13.01 12.76 12,51 12.25 11,99 11.73 11.46 11.19 10.93 10,65 
26.00 DISCHG 10.38 10.10 9.83 9.55 9,27 9.00 8. 72 8.45 8.18 7.91 
27.00 DISCHG 7.64 7.38 7 .12 6.87 6,62 6.38 6.14 5.91 5.69 5.47 
28.00 DISCHG 5.25 5.05 4.84 4.65 4,46 4.27 4.09 3.92 3.76 3.59 
29.00 DISCHG 3.44 3.29 3.15 3.01 2.87 2.75 2.62 2.50 2.39 2.27 

"'-nOJIOPF VOLUME Al!OVE BASBPLOW = .64 WATERSHED IHCBES, 408.43 CPS-HRS, 33.75 ACRE·FBBT; BASEFLOW = .00 CFS 

OPERATION RUHOFF STRDCTORE 30 
OOTPIIT IIYDROGRAPB= l 
AREA= • 02 SQ MI IHPOT RUHOFF CURVE= 75 • TIME OF COHCEIITRATIOH= .68 HOURS 
IllTERllAL HYDROGRAPH TIME IHCREMEIIT= .0907 BOORS 

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK BLEVATIOH(FEET) 
12.33 10.73 /Vllllnrrl \HVO•-• a / 

UIIE(HRS) FIRST ll'filROGllPll POlllT = .00 BOORS TIME IIICREIIEIIT = .10 HOURS DRAIBAGE AREA = ,02 SQ.HI. 
10.00 DISCHG .00 .oo .00 .00 .oo .00 .00 .00 .01 .02 
11.00 DISCHG ,04 ,06 .10 .14 .20 .26 .39 .66 1.27 2.52 
12.00 DISCHG 4,62 7.28 9.58 10.66 10,42 9.25 7.68 6.29 5.26 4.47 
13.00 DISCBG 3.85 3,36 2.96 2,64 2,38 2.17 1.99 1.84 1.71 1.59 
14.00 DISCHG 1.49 1.40 1.32 1.26 1.21 1.16 1.11 1.06 1.01 .97 
15.00 DISCHG .93 .91 .89 .87 .86 .84 .82 .80 .78 .77 
16,00 DISC!!G ,76 ,75 , 75 .74 , 74 .74 ,74 .n .n • 70 
17.00 DISCHG .68 .66 .65 .64 .64 .63 .63 .63 ,63 .62 
18.00 DISCHG .61 .59 .57 .55 .54 .53 .52 .52 .51 ,51 
19,00 DISCHG .51 ,51 .51 .51 .51 .51 .51 .51 .51 .50 
20.00 DISCHG ,49 ,48 .46 .44 ,42 .41 .40 .40 .39 .39 
21.00 DISCHG .39 ,39 .39 .39 .39 .39 .39 .39 .39 .39 
'2.00 DISCHG .39 .39 .39 .39 ,39 .39 .39 .39 ,39 .39 

,.00 DISCHG .39 .39 .39 .39 .39 .39 .39 .39 .39 ,39 
24.00 DISCHG .38 .35 .31 .26 ,20 .15 .11 .07 .05 .04 

25,00 DISCHG .02 .02 .01 .01 ,01 .00 

RUHOFF VOLUME ABOVE BASEFLOW = 1,16 WATERSHED INCHES, 16.85 CFS-HRS, 1.39 ACRE-FEET; BASEFLOW = ,00 CFS 



) XEQ 02-12-96 13:56 
- REV PC 09/83( .2) 

CRISSHAII DRAIN HYDROLOGY HALL ROAD TO PLOH BROOK 
INCLUDES GREENS DRAIN ENCLOSDRE 

(FEB 96) 
(CRISLOHR.DAT) 

OPERATION ADDHYD S'l'ROCTDRE 30 
IRPOT HYDROGRAPBS= 112 OOTPOT HYDROGRAPH= 3 

PEAK TIME(HRS) PEAK DISCIIAJlGE(CFS) PEAK ELEVATION(FEET) 
14. 73 49.84 632.90 

TTIIF. I 1111S \ FTRST 1Mll!OGRlP11 mnrr = .00 !!OOJI.S TTNF. TMC'l!F.MF.llT = .10 HOOF.S DRlTllGF. lRF.A = ---,--, 
.00 DISCHG .00 ,29 .00 .29 .oo .28 .oo .28 .00 

1.00 DISCHG .00 ,27 .00 .27 .00 .26 .oo .26 .oo 
2.00 DISCHG .00 ,25 .00 .25 .00 .25 .00 .25 .00 
3.00 DISCHG .00 ,24 .00 .24 .00 .23 .00 .23 .00 
4.00 DISGiG .00 .22 .00 .22 .00 .22 .oo .22 .00 
5.00 DISCHG .00 .21 .00 .21 .oo .21 .oo .20 .00 
6.00 DISCHG .00 .20 .00 .20 .oo .19 .oo ,19 .00 
7.00 DISCHG .00 ,19 .00 .18 .00 .18 .oo .18 .00 
8.00 DISCHG .oo ,17 .00 .17 .00 .17 .oo .17 .oo 
9.00 DISCHG .00 ,16 .00 ,16 .00 .16 .oo .16 .00 

10.00 DISCHG .00 ,15 .00 .15 .00 ,15 .oo .16 .01 
11.00 DISCBG .05 ,28 .19 .47 .44 .71 .96 1.33 2.05 
'.00 DISCHG 5.99 9.58 13.64 17.48 20.83 23.66 26.06 28.31 30.51 

....,___.,.00 D!SC!G 34.66 36. 71 38.57 40.22 u.ee 42.91 u.02 45.01 45.88 
14.00 DISCHG 47.35 47.96 48.49 48.95 49.31 49,59 49.76 49.83 49.81 
15.00 DISCHG 49.52 49.27 48.96 48.60 48.19 47.73 47.23 46.69 46.12 
16.00 DISCHG 44.93 44.32 43.70 43.08 42.46 41.84 41.23 40.62 40.00 
17.00 DISCHG 38. 75 38,13 37.51 36.89 36,28 35.68 35.09 34.51 33.97 
18.00 DISC!!G 33.07 32.65 32.24 31.83 31.42 31.01 30.60 30.19 29.78 
19.00 DISCBG 28.97 28.57 28.18 27.78 27.40 27.01 26.64 26.27 25.91 
20.00 DISCBG 25.19 24.82 24.46 24,10 23.74 23.39 23.05 22. 71 22.37 
21.00 DISCBG 21.72 21.41 21.10 20.80 20.50 20.22 19.94 19.67 19.40 
22.00 DISCBG 18.89 18.64 18.40 18.17 17.94 17. 72 17.51 17.30 17.10 
23.00 DISCBG 16.72 16.54 16.37 16.20 16.04 15,88 15. 73 15.59 15.45 
24.00 DISCHG 15.17 15.02 14.85 14.67 14.46 14.25 14.02 13.78 13.54 
25.00 DISCHG 13.04 12.78 12.52 12.26 12.00 11.73 11.46 11.19 10.93 
26.00 DISCHG 10.38 10.10 9.83 9.55 9.27 9.00 8.72 8.45 8.18 
,, M nTcrar ,u , ,. , " < ., < C, < •• < ,. .. , . ~-,, .vv 1/,1.-.U,\;II foU'I ,.~g I • ,l.;C. Qol;JI IJolJ,£ \lo .JU Vo.L'I .J • ..... ... ...... 
28,00 DISCBG 5.25 5.05 4.84 4.65 4.46 4.27 4.09 3.92 3.76 
29.00 DISCBG 3.44 3.29 3.15 3.01 2.87 2.75 2.62 2.50 2.39 

ROIIOFF VOLUME ABOVE BASEFI.OW = ,65 WATERSHED INCHES, 425,28 CFS-HRS, 35.14 ACRE-FEET; BASEFLOW = 

OPERATION RESVOR STRIJCTURE 30 
IRPOT HYDROGRAPH= 3 OOTPOT HYDROGRAPH= 1 
S!JP.P!CE El,El/!T!O!= 628,U 

-· PEAK TIME{HRS) PEAK DISCBARGE(CFS) PEAK ELEVATION(FEET) 
15.07 49.36 632.89 

l 

JOB l PASS l 
PAGE 11 

1.01 SQ.MI. 
.28 
.26 
.24 
.23 
.21 
.20 
,19 
.18 
.17 
.16 
,19 

3.48 
32.51 
46,66 
49. 70 
45.53 
39.38 
33.50 
29.38 
25.55 
22.04 
19.14 
16.91 
15.31 
13.29 
10.65 
7.91 . ., 
"'""" r 

3.59 
2.27 

.00 CFS 
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. -
TIIIE(BRS) FIRST BYDROGRAPB POIMT = ,00 HOURS TIME IMCREHENT = ,10 HOURS DRAINAGE AREA = 1.01 SQ.MI. 

.00 DISCHG .00 ,13 .14 .14 .14 .14 .14 ,14 ,14 .14 
1, 00 DISCHG .14 ,14 .14 .13 .13 .13 .13 .13 ,13 .13 
2.00 DISCHG .13 ,13 .13 .13 .13 .12 .12 .12 .12 .12 
3.00 DISCHG .12 .12 .12 .12 .12 .12 .12 .12 .12 .11 
4.00 DISCHG .11 ,11 .11 .11 .11 .11 .11 .11 ,11 .11 
5.00 DISCHG .11 ,11 .11 .10 .10 .10 .10 .10 .10 .10 
, ~ l'\T"l'fn" '" '" ,n ,n ,n ,n ,n ,n ,n no o.w Ul.>YI\J ,lU •lU ,lU ,lU ,lU ,lU ,lU ••U •• u .u, 
7 .oo DISCHG .09 ,09 .09 .09 .09 .09 .09 .09 .09 .09 
8.00 DISCHG .09 ,09 .09 .09 .09 .09 .09 .08 ,08 .08 
9.00 DISCHG .08 ,08 .08 .08 ,08 .08 .08 .08 ,08 .08 

10.00 DISCHG .08 ,08 .08 ,08 .08 .08 .08 ,08 .08 .10 
11.00 DISCHG .12 ,16 ,23 .32 .45 ,57 .82 1.12 1.65 2.69 
12.00 DISCHG 4.53 6,37 9.34 12.86 16.24 17.78 19,60 21.56 23,58 25.62 
13.00 DISCHG 27.67 29,47 29.77 30.13 30.53 30.97 31.43 31.92 34,14 37.76 
14.00 DISCHG 40.51 42,64 44.30 45.62 46.66 47.49 48.14 48.64 48.99 49.22 
15.00 D!SC!!G 49.34 49.35 49.28 49.13 48.91 48.63 48.29 47.89 47.45 46.96 
16.00 DISCHG 46.45 45,90 45,34 44.76 44,17 43.57 42,96 42.35 41.74 41.13 
17.00 DISCHG 40,52 39,90 39.28 38.66 38.04 37.43 36.82 36.22 35.63 35.07 
18.00 DISCBG 34.53 34.04 33,56 33.11 32.66 32.23 32,13 32.07 31.99 31.90 
19.00 DISCHG 31.80 31.69 31.56 31.43 31.29 31.14 30.97 30.81 30.63 30.45 
20.00 DISCBG 30.26 30,06 29.86 29.65 29.44 28,05 26,80 25.79 24,95 24.25 
21.00 DISCHG 23.64 23,10 22.63 22.19 21.80 21.43 21,08 20.75 20,44 20.14 
1.00 DISCBG 19.85 19.57 19.30 19.04 18.79 18.54 18,30 18.07 17.85 17.63 

"---t3.00 DISCHG 17,42 17,22 17.02 16.83 16.65 16.47 16.30 16.13 15.85 15.58 
24.00 DISCBG 15.39 15,22 15.06 14.89 14.71 14,51 14,29 14.07 13,84 13.60 
25.00 DISCHG 13.35 13,10 12.85 12.59 12.33 12.06 11.80 11.53 11.27 11.00 
26.00 DISCHG 10. 72 10,45 10.18 9.90 9.62 9.35 9.07 8.80 8.52 8.25 
27.00 DISCHG 7.98 7. 71 7.45 7.20 6.94 6.69 6.45 6,21 5.98 5.75 
28.00 DISCHG 5.53 5,31 5,10 4.90 4, 70 4,51 4.27 4.03 3.85 3.69 
29.00 DISCHG 3.53 3,38 3.23 3.09 2,95 2.82 2.69 2.57 2.45 2.34 

ROIIOFF VOLUME ABOVE BASEFLCXIJ = ,65 WATERSHED INCHES, 424.72 CFS-HRS, 35,10 ACRE-FEET; BASEFLOW = .00 CFS 

OPERATION REACH CROSS SECTION 100 
IBPIJT IM>ROGRAPII= 1 CIOTPOT HYDROGRAPB= 2 
LEIIGTII = 972.00 FEET INPUT= RATIHG CURVE REPRESENTATIVE OF REACH 

0 COEFFICIENTS USED IN ROOTIIIG RELATED TO CROSS SECTION AREA, X= .47 M= 1.53 
0 ll>DIFIED ATT-KIN ROOTIIIG COEFFICIENT= .81 PEAK TRAVEL TINE= .10 KOORS 

*** WARNIIIG REACH 100 ATT-KIH COEFF.(C) GREATER THAii 0.667, CONSIDER REOOCING MAIB TIME IIICREIIEIIT ... 
PEAK TIME(BRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 

15.20 49.34 627.18 

TINE(BRS) FIRST HYDROGRAPB POINT= .00 BOORS TIME IIICREIIEIIT = ,10 HOURS DRAINAGE AREA= 1,01 SQ.MI. 
.00 DISCHG .oo .oo .11 .14 .14 .14 .14 .14 .14 .14 

l.00 DISCHG ,14 ,14 .14 ,14 ,13 .13 .13 ,13 .13 .13 

--

TR20 XEQ 02-12-96 13:56 (FEB 96) JOB 1 PASS l 



REV PC 09/83(.2) INCLUDES GREEIIS DRAIN EIICLOSURE (CRISIOO.DAT) 

2.00 DISCRG .13 .13 .13 .13 .13 .13 .12 .12 .12 
.00 DISCRG .12 .12 .12 .12 .12 .12 .12 .12 .12 

-4.00 DISCRG .ll .u .ll .ll ,11 .ll .ll .u .ll 
5.00 DISCRG .u .ll .10 .10 .10 .10 .10 .10 .10 
6.00 DISCRG .10 .10 .10 .10 .10 .10 .10 .10 .09 
7.00 DISCRG .09 .09 .09 .09 .09 .09 .09 ,09 .09 
8.00 DISCRG .09 .09 .09 .09 .09 .09 .09 ,09 .08 
9.00 DISCRG .08 .08 .08 .08 .08 .08 .08 ,08 .08 

10.00 DISCRG .08 .08 .08 .08 ,08 .08 .08 ,08 .08 
11 M I\TW'llr.: ,n 11 ,. ,, in ,, •• ,. , n• 
....... vv ............ "' ... ... ,., ... oJV ... ,,, .,. ....v .. 
12.00 DISCBG 2.46 4.13 5.94 8.68 12.05 15.42 17.33 19.16 21.09 
13.00 DISCRG 25.13 27 .18 29.02 29.62 30.03 30.43 30.86 31.32 31.81 
14.00 DISCRG 36.97 39.82 42.09 43.87 45,28 46.40 47.28 47,97 48.51 
15.00 DISCRG 49.15 49,30 49.34 49,29 49,16 48.96 48.69 48.37 47.98 
16.00 DISCBG 47.08 46.57 46.03 45.47 44,90 44.31 43.71 43,11 42,50 
17,00 DISCRG 41.28 40.66 40.05 39.43 38.81 38.19 37.58 36.97 36.36 
18.00 DISCRG 35.20 34.66 34,16 33.68 33.22 32,77 32,34 32.17 32.09 
19.00 DISCRG 31.92 31.82 31.71 31.59 31.46 31.32 31.17 31.01 30.85 
20.00 DISCRG 30.49 30.30 30,ll 29.91 29. 70 29.49 28.33 27 ,10 26.05 
21.00 DISCRG 24.42 23. 79 23.24 22.74 22.30 21.89 21.52 21.16 20.83 
22.00 DISCRG 20,21 19.92 19.64 19,36 19.10 18.85 18,60 18.36 18.13 
23.00 DISCRG 17.68 17.47 17.26 17.07 16,88 16.69 16.51 16,34 16.17 
24.00 DISCRG 15.65 15,44 15.26 15.10 14.93 14,75 14.55 14.34 14.12 
°" nn I\Tt!/'lllr ,., 11::1:. , ., .n 1., , II: 1 '1 01 1-, .cc ,., 'U:I, 1 '1 1 i 11 o.c. , , .::.n 
'-J•VV II.L'1Wl'JI .LJ • QJ .LJ••.L .LJ • .LU .L'-• ;,i .L'-•"'~ .,,., • .1;, .L'-• J.J .L.LoQU .L.LoVV 

26.00 DISCRG ll.06 10.79 10.52 10.24 9.97 9.69 9.41 9.14 8.86 
27.00 DISCRG 8.31 8.05 7.78 7,52 7,26 7.00 6.75 6.51 6.27 

'.00 DISCBG 5.81 5.58 5.37 5.16 4.95 4,75 4.56 4.32 4.08 
'---1,00 DISCRG 3.73 3.57 3.41 3.26 3,12 2.98 2,85 2.72 2.60 

RIJIIOFF VOLUME AMVE BASEFI.Oil = .65 WATERSHED INCHES, 424.45 CFS-HRS, 35.08 ACRE-FEET; BASEFLOW = 

OPERATION RUNOFF STRUCTURE 20 
OOTPOT BYDROGRAPB= 1 
AREA= .03 SQ NI INPOT RUNOFF CURVE= 81. TINE OF CONCENTRATION= .61 BOORS 
IIITERIIAL BYDROGRAPB TINE INCREMENT= .0813 BOORS 

PEAK TINE( HRS) PEAK DISCRARGE(CFS) PEAK ELEVATION(FEET) 
12.26 18.51 (RUNOFF) 

TIME(BRS) FIRST BYDROGRAPB POINT= .00 BOORS TINE IIICREIIEIIT = .10 BOORS DRAINAGE AREA= 

1 

9.00 DISCRG 
10.00 DISCRG 
11.00 DISCRG 
12.00 DISCRG 
13.00 DISCRG 
lt.00 DISCHG 
15.00 DISCRG 
16.00 DISCRG 
17.00 DISCRG 

TR20 XEQ 02-12-96 13:56 
REV PC 09/83( .2) 

.00 
,ll 
.50 

9.97 
5.07 
1 ., 
4.0JI 

1.26 
1.03 

.91 

.oo .01 .01 .02 .03 
,13 .15 .18 .20 .23 
.58 .67 .78 ,89 1.05 

14,65 18.06 18.37 16.48 13.57 
4.40 3.88 3.47 3.13 2.85 
1 ., 1. 78 1.70 1.63 1.56 ....... , 
1.23 1.20 1.19 1.17 1.15 
1.02 1.02 1.01 1.01 1.01 

.89 .88 .87 .86 .86 

CRISSMAII DRAIN HYDROLOGY BALL ROAD TO PLUM BROOK 
INCLUDES GREENS DRAIN ENCLOSURE 

.05 .06 

.27 .31 
1.36 2.00 

10,70 8.59 
2,62 2.43 
1.49 1.42 
1.12 1.08 
1.01 .99 

,85 .85 

(FEB 96) 
(CRISIOO.DAT) 

.08 

.37 
3.34 
7.08 
2.25 
1.36 
1.06 

.97 

.85 

PAGE 13 

.12 

.12 

.ll 

.10 

.09 

.09 

.08 

.08 

.08 
1.53 

23.09 
33.69 
48.90 
47.55 
41.89 
35.77 
32.01 
30.67 
25.17 
20.51 
17.90 
15.91 
13.89 
11 ~, 
,1.,1.0olJ 

8.59 
6.03 
3.90 
2.48 

.00 CFS 

.03 SQ.MI. 
.10 
.43 

5.92 
5.94 
2.09 
1.30 
1.04 

,94 
,84 

JOB 1 PASS 1 
PAGE 14 



18.00 DISCIIG .82 • 79 .76 .74 • 72 .71 .70 .70 .69 
19.00 DISCIIG .69 .69 .69 .69 .69 .69 .69 .69 .69 
w.oo DISCIIG .66 .63 .60 .57 .56 .54 .54 .53 .53 
1.00 DISCHG .52 .52 .52 .52 .52 .52 .52 .52 .52 

'--22.00 DISCIIG .52 .52 .52 .52 .52 .52 .52 .52 .52 
23.00 DISCBG .52 .52 .53 .53 .53 .53 .53 .53 .52 
24.00 DISCBG .50 .46 .40 ,32 .23 .16 .11 .07 .05 
25.00 DISCBG .02 .01 .01 .01 .00 

RDROFF VOLUME ABOVE BASEFLOW = 1.55 WATERSHED IBCBES, 25.96 CFS-HRS, 2.15 ACRE-FEET; BASEFLOW = 

OPERATION ADDIIYD STRUCTURE 20 
IBPOT BYDROGRAPIIS= 1, 2 OUTPUT BYDROGRAPII= 3 

PEAK TIME(BRS) PEAK DISCIIARGE(CFS) PEAK ELEVATIOll(FEET) 
12.48 29.02 628.33 
15.17 50.55 628.97 

TINE(HRS) FIRST BYDROGRAPH POIIIT = .00 KOORS TIME IBCREMEIIT = .10 BOORS DRAINAGE AREA= 
.00 DISCHG .00 .00 .ll .14 .14 .14 ,14 .14 .14 

1.00 DISCHG .14 .14 .14 .14 .13 .13 .13 .13 .13 
2.00 DISCHG .13 .13 .13 .13 .13 .13 .12 .12 .12 
3.00 DISCHG .12 .12 .12 ,12 .12 .12 .12 .12 .12 
4.00 DISCBG .11 .11 .u .u .11 .11 .11 .11 .u 
5.00 DISCBG .11 .11 .10 .10 .10 .10 .10 .10 .10 
6.00 DISCiiG .10 .10 .10 .10 .10 .10 .10 .10 .09 
7.00 DISCBG .09 .09 .09 .09 .09 .09 .09 .09 .09 
1.00 DISCBG .09 .09 .09 .09 .09 .09 .09 .09 .08 

- ~-00 DISCBG .08 .08 .09 .10 .10 .ll .13 .14 .16 
10.00 DISCBG .19 .21 .23 .25 .28 .31 .34 .39 .44 
11.00 DISCHG .60 .70 .83 .99 1.20 1.47 1.90 2.77 4.39 
12.00 DISCBG 12.43 18.78 24.00 27 .05 28.53 28.99 28.02 27.76 28.17 
13.00 DISCBG 30.20 31.58 32.91 33.09 33.16 33.29 33.49 33.75 34.05 
14.00 DISCBG 38.94 41.69 43.87 45.57 46.91 47.95 48. 77 49.40 49.87 
15.00 D!SC!!G 50.U SIi .. SIi •• ~n u SIi 1' .,, 11 JQ Jl.1 49.45 49.04 ... v • .,.., .JVo.J.J .,v.,v JV•.,,.,, JVo.1..1. ,JOY.I. 

16.00 DISCBG 48.11 47.59 47.05 46.49 45.91 45.32 44.72 44,10 43.47 
17 .00 DISCBG 42.19 41.55 40.92 40.29 39.67 39.05 38.43 37.82 37.22 
18.00 DISCBG 36.02 35.46 34.92 34.41 33.94 33.48 33.04 32,87 32.78 
19.00 DISCIIG 32.61 32.51 32.40 32.28 32.15 32.01 31.86 31.70 31.53 
20.00 DISCBG 31.15 30.93 30.71 30.48 30.26 30.03 28.86 27 .63 26.57 
21.00 DISCBG 24.95 24.31 23. 76 23.27 22.82 22.42 22.04 21.69 21.35 
22.00 DISCBG 20.73 20.44 20.16 19.89 19.63 19.37 19.12 18.88 18.65 
23.00 DISCHG 18.21 17.99 17.79 17.59 17.40 17.22 17.04 16.87 16.70 
24.00 DISCBG 16.14 15.89 15.66 15.42 15.17 14.91 14.66 14.42 14.17 
25.00 DISCHG 13.68 13.42 13.17 12.91 12.65 12.39 12.13 11.86 11.60 
26.00 DISCHG 11.06 10.79 10.52 10.24 9.97 9.69 9.41 9.14 8.86 
27.00 DISCHG 8.31 8.05 7.78 7.52 7.26 7 .00 6.75 6.51 6.27 
28.00 DISCHG 5.81 5.58 5.37 5.16 4.95 4. 75 4.56 4.32 4.08 

l 

"""Q XEQ 02-12·96 13:56 
REV PC 09/83(.2) 

CRISSIIAII DRAIB HYDROLOGY HALL ROAD TO PLUM BROOK 
IIICLUDES GREl:IIS DRAIN EIICI.OSURE 

(FEB 96) 
(CRISLOO..DAT) 

29.00 DISCBG 3.73 3.57 3.41 3.26 3.12 2,98 2.85 2.72 2.60 

.69 

.68 

.52 

.52 

.52 

.52 

.03 

.00 CFS 

1.04 SQ.HI. 
.14 
.13 
.12 
.12 
.11 
.10 .. .u, 
.09 
.08 
.17 
.51 

7.45 
29.04 
35.78 
50.20 
!8.59 
42.83 
36.61 
32.70 
31.35 
25.69 
21.04 
18.43 
16.43 
13.92 
11.33 
8.59 
6.03 
3.90 

JOB 1 PASS 1 
PAGE 15 

2.48 



ROIIOFF VOLUME ABOVE BASEFLOW = .67 WATERSHED INCHES, 450.41 CFS-HRS, 37.22 ACRE-FEET; BASEFLOW = .00 CFS 

~"F.RATION ROIIOFF STRUCTURE 10 
.,_ OOTPOT IIYDROGRAPII= 1 

AREA= .42 SQ MI I1tPOT ROIIOFF CURVE= 75. TIME OF COIICEIITRATION= 1.51 BOORS 
IIITERNAL BYDROGRAPB TIME IHCREIIEIIT= .1007 BOORS 

PEAK TIME( HRS) 
12.94 
23.74 

PEAK DISCIIARGE(CFS) 
114.28 

7.33 

PEAK ELEVATION(FEET) 
(ROIIOFF) 
(ROIIOFF) 

TIME(BRS) 
10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 
24.00 
25.00 

FIRST BYDROGRAPB POINT= .00 BOORS TIME INCREMENT= .10 BOORS DRAINAGE AREA= 

,.oo 
'-,....,;7 .00 

28.00 

DISCBG 
DISCBG 
DISCBG 
DISCBG 
DISCBG 
DISCBG 
DISCBG 
DISCBG 
DISCBG 
DISCBG 
DISCBG 
DISCBG 
DISCBG 
DISCBG 
DISCBG 
DISCBG 
DISCBG 
DISCBG 
DISCBG 

.00 .00 

.10 .18 
14.73 23.86 

113.81 110.90 
55.54 51.46 
28.15 26.61 
18.05 17.51 
14.34 14.12 
12.33 12.19 
10.52 10.36 
9.67 9.60 
8.22 8.07 
7.44 7.41 
7.32 1.n 
7.29 7.23 
3.93 3.42 

.80 .68 

.15 .13 

.02 .02 

.oo .oo 

.32 .52 
35.60 49.91 

106.15 99.80 
47.68 44.30 
25.22 23.97 
17.01 16.56 
13.89 13.66 
12.03 11.87 
10.22 10.11 
9.51 9,40 
7.94 7.83 
7.39 7.37 
7.32 7,32 
7 .13 6.96 
2,95 2.52 

.58 .49 

.11 .09 

.01 .01 

,00 
,79 

66.00 
92.03 
41.28 
22.85 
16.15 
13,44 
11,68 
10.01 
9.26 
7,74 
7.36 
7.32 
6,71 
2,14 

,41 
.07 
.01 

.00 
1.18 

81.84 
83.91 
38.53 
21.83 
15.78 
13.22 
11.48 
9.94 
9.09 
7.66 
7.35 
7.32 
6.38 
1.81 

.35 

.06 

.oo 

.00 
1.80 

95.21 
76.64 
36.04 
20.91 
15.43 
13.01 
11.28 
9.87 
8.92 
7.60 
7.34 
7.32 
5.98 
1.53 

.30 

.05 

.01 .02 
2.85 4. 76 

105.03 111.18 
70.42 64.87 
33.78 31.73 
20.09 19.35 
15.11 14,82 
12.82 12,65 
11.07 10.88 
9.82 9.77 
8.73 8.55 
7.55 7.50 
7.33 7.33 
7.33 7.33 
5.50 4.99 
1.30 1.10 

.25 .21 

.04 .03 

. 42 SQ.MI. 
.05 

8.41 
113.99 
59.95 
29.84 
18.67 
14.57 
12.49 
10.69 
9.72 
8.38 
7.47 
7.32 
7.32 
4.46 
.94 
.18 
.03 

ROIIOFF VOLUME ABOVE BASEFLOII = 1.16 WATERSHED INCHES, 315.00 CFS-HRS, 26.03 ACRE-FEET; BASEFLOW = .00 CFS 

OPERATIOM ADDHYD STRDCTORE 9 
INPOT BYDROGRAPBS= 1,3 OOTPOT BYDROGRAPB= 6 

Pl!ll DISCBARGE(CFS) 
144.02 

TIME(BRS) 
.00 

1.00 
2.00 
3.00 
4.00 

1 

PEAK UIIE(BRS) 
12.99 

FIRST BYDROGRAPH POINT= 
DISCBG .00 .00 
DISCBG .14 .14 
DISCBG .13 .13 
DISCBG .12 .12 
DISCBG .11 .11 

.00 BOORS 
.11 
.14 
.13 
.12 
.11 

PEAK ELE'IATIOB(FEET) 
618.47 

TIME IIICREHENT = .10 BOORS 
.14 .14 .14 .14 
.14 .13 .13 .13 
.13 .13 .13 .12 
.u .12 .u .u 
.11 .11 .11 .11 

TR20 XEQ 02-12-96 13:56 CRISSIIIJI DRAIN HYDROLOGY BALL ROAD TO PLOH BROOK (FEB 96) 

DRAINAGE AREA= 
.14 .14 
.n .11 
.12 .12 
.12 .12 
.11 .11 

REV PC 09/83( .2) IIICLODES GREENS DRAIN ENCLOSURE (CRISl.00.DAT) 

-5.00 DISCBG .11 .11 .10 .10 .10 .10 .10 .10 .10 
6.00 DISCBG .10 .10 .10 .10 .10 .10 .10 .10 .09 
7.00 DISCBG .09 .09 .09 .09 .09 .09 .09 .09 .09 
8.00 DISCBG .09 .09 .09 .09 .09 .09 .09 .09 .08 

1.46 SQ.HI. 
.14 
.n 
.12 
.12 
.11 

JOB 1 

.10 

.09 

.09 

.08 

PASS 1 
PAGE 16 



9.00 DISCBG .08 ,08 ,09 .10 .10 .11 .13 .14 .16 .17 
10.00 DISCBG .19 .21 ,23 .25 .28 .31 .34 .39 .46 .56 
11.00 DISCBG .70 .88 1.15 1.51 1.99 2,65 3.69 5,62 9.16 15,86 
12.00 DISCBG 27.16 42.64 59.60 76.96 94.53 110.83 123.23 132.79 139.35 143.02 
3.00 DISCBG 144.01 142.48 139.06 132.89 125.19 117.20 110,13 104.17 98.93 95.73 

'-14.00 DISCBG 94.48 93.15 91.55 89.87 88.19 86.49 84.81 83.18 81.59 80.04 
15.00 DISCBG 78.56 77 .14 75.77 74.45 73.18 71.94 70.72 69.54 68.39 67.26 
16.00 DISCBG 66.15 65.10 64,06 63.05 62.06 61.09 60.15 59.21 58.29 57 .40 
17.00 DISCBG 56.53 55.68 54,82 53.96 53.11 52.27 51.44 50.64 49.87 49.10 
18.00 DISCBG 48.36 47.64 46,95 46.28 45.62 44.96 44.32 43.94 43.66 43.39 
19.00 DISCBG 43.13 42.87 42.63 42.39 42.16 41.95 41.73 41.52 41.31 41.08 
20.00 DISCBG 40.82 40.53 40.22 39.88 39.51 39.13 37. 78 36.36 35.13 34,07 
21.00 DISCBG 33.17 32.38 31.70 31.09 30.56 30.08 29.64 29.23 28.86 28.50 
22.00 DISCBG 28.17 27.85 27.55 27.26 26.98 26.72 26.46 26.21 25.98 25.75 
23.00 DISCBG 25.53 25.31 25.11 24.91 24. 72 24.54 24.36 24.19 24.02 23. 75 
24 .oo DISCBG 23.43 23.13 22.79 22.38 21.88 21.30 20.64 19.92 19.16 18.38 
25.00 DISCBG 17.61 16.85 16,12 15.43 14.79 14.20 13.66 13.16 12.70 12.27 
26.00 DISCBG 11,86 11.47 11.09 10. 73 10.38 10.04 9.71 9.39 9.07 8. 77 
27.00 DISCBG 8.47 8.17 7,89 7.61 7.33 7 .06 6.80 6.55 6.30 6.06 
28.00 DISCBG 5.83 5.60 5.38 5.17 4.96 4.75 4.56 4.32 4.08 3.90 
29.00 DISCBG 3. 73 3.57 3.41 3.26 3.12 2.98 2.85 2.72 2.60 2.48 

RIJIIOFF VOLUME ABOVE BASEFLOW = .81 WATERSHED IHCHES, 765. 41 CFS-HRS, 63.25 ACRE-FEET; BASEFLOW = .00 CFS 

OPERATIOH RIJIIOFF CROSS SECTIOB 80 
UUTl'IJT iiiDROGRAPii= i 
AREA= ,29 SQ NI IIIPOT RIJIIOFF CURVE= 86. TIME or CONCEll'l'RATIO!I= 2.29 BOORS 
IITERIIAL HYDROGRAPII TINE IIICREIIEll'l'= .1018 BOORS 

PW: TINE(BRS) PW: DISCBARGE(CFS) PW: ELEVATIOH(FEET) 
13.44 102.11 (RUllOFF) 

TINE(BRS) FIRST HYDROGRAPB POIHT = ,00 BOORS TINE IIICREHEHT = .10 BOORS DRAINAGE AREA= .29 SQ.MI. 
7.00 DISCBG .00 .00 .oo .00 .oo .01 .01 .02 .03 .04 
8.00 DISCBG .05 .07 .10 .13 .16 .21 .25 .31 .37 ,44 
9.00 DISCBG .52 .61 ,70 .81 .92 1.04 1.16 1.30 1.45 1.60 

10.00 DISCBG 1.76 1.93 2.11 2.30 2.51 2.72 2.95 3.20 3,47 3.77 
11.00 DISCBG 4.10 4.46 4.87 5,33 5.86 6.45 7.20 8.21 9.68 11.96 
12.00 DISCBG 15.30 19.62 24,96 31.28 38.61 46.94 56.15 65.63 74.69 82.73 
13.00 DISCBG 89.49 94.78 98.50 100.87 102.00 101.93 100.73 98.56 95.65 92.09 
14.00 DISCBG 87.89 83.08 77,88 72,67 67.79 63.39 59.42 55.78 52.42 49,32 
15.00 DISCBG 46.47 43.83 41.31 38.94 36.73 34.69 32.83 31.11 29.51 28,04 
16.00 DISCBG 26.67 25.40 24.24 23.17 22,16 21.25 20.43 19.67 18.98 18.34 
17.00 Dlse!!G 17,75 17,21 16,71 16.21 15,78 15.16 U.% 14.59 14.24 13.91 
18.00 DISCBG 13.60 13.31 13.03 12.77 12.52 12.27 12.02 11.77 11.52 11.28 

1 

TR20 XEQ 02-12-96 13:56 CRISSMAB DRAIN HYDROLOGY BALL ROAD TO PLDM BROOK (FEB 96) JOB 1 PASS 1 
REV PC 09/83(,2) INCLOD!'.5 GREENS DRAIN ENCLOSURE (CRISLOIIR.DAT) PAGE 17 

19,00 DISCBG 11.04 10,81 10.59 10.38 10,18 10.00 9.85 9. 71 9.58 9.47 
.00 DISCBG 9.36 9.25 9.15 9.05 8.95 8.85 8.74 8.62 8.50 8,37 

~.00 DISCBG 8.24 8.11 7,98 7.86 7.73 7.62 7 .51 7.40 7.30 7.21 
22.00 DISCBG 7.13 7.05 6.99 6.93 6.88 6.84 6.80 6. 76 6.73 6.70 
23.00 DISCBG 6.67 6.65 6.63 6.61 6.59 6.58 6.57 6.56 6.55 6.53 
24.00 DISCBG 6.52 6.49 6.45 6.40 6.32 6.22 6.09 5.93 5.73 5.50 



25.00 DISCHG 5.24 4.96 4.66 4.35 4,04 3.72 3.41 3.11 2.83 
26.00 DISCHG 2.30 2.06 1.84 1.65 1.48 1.33 1.19 1.07 .96 
27.00 DISCHG • 78 .70 .62 .56 .50 ,45 .40 .36 .33 
,a.oo DISCHG .26 .23 .21 .19 .17 ,15 .13 .12 .11 

.00 DISCHG .08 .08 .07 .06 ,05 ,05 .04 .04 .03 -
RUIIOFF VOLUME ABOVE BASEFLOW = 1,92 WATERSHED INCHES, 359.65 CFS-HRS, 29,72 ACRE-FEET; BASEFLOW = 

EXECUTIVE CONTROL OPERATION EHDCIIP 
+ a»IPOTATIONS COMPLETED FOR PASS 1 

1 

TR20 XEQ 02-12-96 13:56 
REV PC 09/83(,2) 

CRISSIWI DRAIN HYDROLOGY BALL ROAD TO PLUM BROOK 
IIICLUDES GREENS DRAIN ENCLOSURE 

OCIWIGFS TO STlllllilll CONTROL LIST mr.lllii 

EXECUTIVE CONTROL OPERATION ALTER 

STANDARD CONTROL OPERATION ADDBYD STRUCl'URE 9 

(FEB 96) 
(CRISLOIIR,DAT) 

IJPUT BYDROGRAPBS = 1, 3 OUTPUT BYDROGRAPB = 6 
OUTPUT OPTIONS IH EFFECT PEAK BYD VOL SUM 

DATA FIELD VALUES= 

+ 

TR20 XEQ 02-12-96 13:56 
REV PC 09/83( .2) 

CRISSIWI DRAIN HYDROLOGY BALL ROAD TO PLUM BROOK 
IJICLUDES GREENS DRAIN EIICWSURE 

(FEB 96) 
(CRISLOIIR,DAT) 

EXECUTIVE CONTROL OPERATION READHD 
DISCHARGE BYDROGRAPII, BYDROGRAPB LOCATIOH 2 

STARTIIIG TIME= .oo TIME INCREMENT= .10 DRAINAGE AREA= .38 BASE FLOW= ,00 

8 .oo .00 .00 .oo .00 
8 .00 .00 .00 .oo .00 
8 .oo .00 .00 .oo .00 
8 ,00 .00 .oo .oo .00 
8 .oo .00 .00 .oo .00 
g .oo .00 .00 .oo .oo 
8 .oo .00 .00 .oo .00 
8 .oo .00 .oo .oo .00 
8 .oo .oo .00 .oo .00 
8 .oo .oo .00 .oo .00 
p .oo .00 .oo .oo .00 

.oo .00 .oo ,00 .oo 
3- .oo .00 .oo .oo .oo 
8 .oo .oo .oo ,00 .00 
8 .oo .00 .00 .oo .00 
8 .oo .00 .00 .oo .00 

.0000 

2.55 
.86 
.29 
.10 
.03 

.00 CFS 

RECORD ID 

JOB 1 PASS 2 
PAGE 18 

RECORD ID 

RECORD ID 
.0000 .0000 

JOB 1 PASS 2 
PAGE 19 

RECORD ID STR 55 



8 .00 .00 .00 .00 .oo 
8 .00 .00 .00 .00 .00 
8 .00 .00 .01 .03 .04 

' .08 .11 .15 .20 .25 
.30 .36 .42 .49 .56 

)- .65 .75 .88 1.03 1.20 
8 1.40 1.64 1.90 2.20 2.54 
8 2.96 3.70 5.16 8.11 13.62 
8 22.45 33.71 44.33 50.76 52.05 
8 49.46 44,66 39.56 35.30 32.27 
8 30.03 28.44 27.29 26,55 26.08 
8 25.88 25.82 25.90 26.04 26.29 
8 26.47 26.70 26.94 27.25 27.53 
8 27.83 28.05 28.25 28.37 28.50 
8 28.59 28.72 28.82 28.95 29.03 
8 29.10 29.09 29.07 28.99 28.91 
8 28.79 28.69 28.54 28,41 28.22 
8 28.04 27.81 27,56 27,24 26.91 
8 26,53 26,17 25.78 25.43 25.06 
8 24,71 24.34 24.00 23.63 23.28 
8 22,88 22.49 21.99 21.48 20.95 
8 20.48 19.99 19.55 19.10 18.70 
8 18.28 17 .90 17.50 17.15 16.78 
8 16.45 16,10 15. 79 15.46 15.16 
8 14.82 14.50 14.14 13.82 13,49 
8 13.21 12.93 12.69 12.41 12.11 
8 11.81 11.55 11.28 11.05 10.80 

1 

--TR20 XEQ 02-12-96 13:56 CRI~HIJI DRAIN HYDROLOGY HALL ROAD TO PLUM BROOK (FEB 96) JOB 1 PASS 2 
REV PC 09/83(.2) INCLUDF.S GREENS DRAIN EIICLOSORE (CRISIOO.DAT) PAGE 20 

8 10.60 10.37 10.18 9.98 9.81 
8 9.62 9.48 9.31 9.18 9.02 
8 8.91 8.77 8.67 8.55 8.46 
8 8.35 8.28 8.18 8.12 8.03 
8 7.98 7.90 7.86 7.79 7.74 
8 7.64 7.52 7.33 7.13 6.86 
8 6.61 6.36 6.16 5.96 5.82 
8 5.65 5.53 5.37 5.24 5.08 
8 4,94 4.76 4.61 4.43 4.26 
8 4.07 3.91 3. 72 3.55 3.36 
8 3.19 3.02 2.86 2.69 2.54 
8 2.39 2.24 2.10 1.97 1.85 
8 1.73 1.61 1.51 1.41 1.31 
8 1.22 1.14 1.06 .98 .91 
8 .85 ,79 • 73 .68 .63 
8 .58 .54 .50 .46 .43 
8 .40 .37 .34 .32 .29 
9 ENDTBL 

JTIVE COIITROL OPERATION READBD RECORD ID STR 55 
+~ DISCHARGE BYDROGRAPH, HYDROGRAPH LOCATION 7 

STARTING TIME= .00 TIME INCREIIEIIT= .10 DRAINAGE AREA= .38 BASE FLOW= .00 



8 .oo .oo .00 .00 .00 
8 .oo .00 .00 .00 .00 
8 .00 .00 .oo .00 .00 

.00 .00 .00 .00 .00 

.oo .00 .oo .00 .00 -8 .00 .oo .00 .00 .00 
8 .00 .oo .oo .00 .00 
8 .00 .00 .00 .00 .00 
8 .00 .00 .00 .00 .00 
8 .00 .00 .00 .00 .00 
8 .00 .00 .00 .00 .00 
8 .00 .00 .00 .00 .00 
8 .oo .00 .00 .00 .00 
8 .oo .00 .00 .oo .oo 
8 .oo .00 .oo .oo .oo 
8 .oo .00 .00 .00 .00 
8 .oo .oo .oo .00 .00 
8 .oo .00 .00 .00 .00 
8 .00 .oo .01 .03 .04 
8 .08 .11 .15 .20 .25 
8 .30 .36 ,42 .49 .56 
8 .65 .75 .88 1.03 1.20 
8 1.40 1.64 1.90 2.20 2.54 
8 2.96 3.70 5.16 8.11 13.62 
8 22.45 33.71 44.33 50.76 52.05 

1 

XEQ 02-12-96 13:56 CRISSIWI DRAIH HYDROLOGY HALL ROAD TO PLUM BROOK (FEB 96) JOB 1 PASS 2 -- REV PC 09/83( .2) IIICWDES GREENS DRAIH ENCLOSURE (CRISWIR.DAT) PAGE 21 

8 49.47 44.66 39.56 35.30 32.27 
8 30.03 28.44 27.29 26.55 26.08 
8 25.88 25.82 25,90 26.04 26.29 
8 26.47 26.70 26.94 27.25 27.53 
8 27.83 28.05 28.25 28,37 28.50 
8 28.59 28.72 28.82 28.95 29.03 
8 29.10 29.09 29.07 28.99 28.91 
8 28.79 28.69 28.54 28.40 28.22 
8 28.04 27.81 27.56 27.24 26.91 
8 26.53 26.17 25.78 25,43 25.06 
8 24, 71 24,34 24,00 23.63 23.28 
8 22.88 22.49 21.99 21.48 20.95 
8 20.48 19,99 19,55 19,10 18,70 
8 18.28 17.90 17.50 17,15 16.78 
8 16.45 16,10 15.79 15.46 15.16 
8 14,82 14.50 14.14 13,82 13.49 
8 13,21 12.93 12,69 12,41 12.11 
8 11,81 11.55 11.28 11.05 10,80 
8 10.59 10.37 10.18 9.98 9.81 
8 9.63 9.48 9.31 9.18 9.02 
8 8.91 8.77 8.67 8.55 8.46 
• 8.35 8.28 8.18 8.12 8.03 

-- 7.98 7.90 7.86 7,79 7.74 
8 7.64 7.52 7.33 7.13 6.86 
8 6.61 6.36 6.16 5.96 5,82 
8 5.65 5.53 5.37 5.24 5.08 
8 4.94 4.76 4.61 4.43 4.26 



8 4.07 3.91 
8 3.19 3.02 
8 2.39 2.24 

1.73 1.61 - 1.22 1.14 
8 .85 .79 
8 .58 .54 
8 .40 .37 
9 EIIDTBL 

EXECUTIVE COMTROL OPERATION INCREM 
+ 

EXECUTIVE COMTROL OPERATION COIIPllT 
+ 

3. 72 3.55 3.36 
2.86 2.69 2.54 
2.10 l.97 1.85 
1.51 1.41 1.31 
1.06 .98 .91 
• 73 .68 .63 
.so .46 • 43 
,34 .32 • 29 

lt\I!! TIME IMCREMEMT ~ .10 !!OOPJ 

FRal XSECTION 130 
+ TO XSECTION 80 

RECORD ID 

RECORD ID 

STARTING TIME = .00 RAIN DEPTH= 4.20 RAIN DURATION= 1.00 RAIN TABLE NO,= 2 ANT. MOIST. COND= 2 
ALTERNATE NO,= l STORM 110.= 2 MAIN TIME INCREMENT= ,10 BOORS 

OPERATIOB RUNOFF CROSS SECTIOll 130 
OOTPIJT BYDROGRAPB= 2 
AREA= .40 SQ MI INPUT RUJIOFF CURVE= 61, TIME OF CONCENTRATION= 2.18 BOORS 
INTERNAL BYDROGRAPB TIME INCREMENT= .0969 BOORS 

1 

'?-.to XEQ 02-12-96 13:56 
REV PC 09/83(.2) 

PEAK TIME(BRS) 
13.58 

CRISSMAN DRAIN HYDROLOGY BALL ROAD TO PLUM BROOK 
INCLDDES GREENS DRAIN ENCUlSURE 

(FEB 96) 
(CRISLOMR.DAT) 

PEAK DISCBARGE(CFS) PEAK ELEVATIOB(FEET) 
57,24 (RUJIOFF) 

TIME(BRS) FIRST BYDROGRAPB POINT = .00 BOORS TIME INCREMENT= .10 BOORS DRAINAGE AREA= 
11.00 DISCBG .00 .oo .00 .00 .00 .00 ,01 .04 .20 
, "' nn I\.Tlll"III,. . .. . ,. , .. . .. 1 ... IIL' I "I JII\ .,., na -,r, an ., • -,a 
J.t.,W U,L~\1 .1.0, .),0.) o.u, '1 • U'1 .1",00 ,ll,•'1 "'"'· :,o 

1,;0.0:, ., •. ,o 

13,00 DISCBG 45.01 49.00 52.12 54.51 56.16 57.06 57 .23 56.83 55.97 
14.00 DISCBG 52.69 50.32 47.73 45.22 42.91 40. 78 38.80 36.92 35.17 
15.00 DISCBG 32.00 30.51 29.07 27. 72 26.48 25.33 24.25 23.24 22.30 
16.00 DISCBG 20.61 19.85 19.14 18.49 17.90 17.35 16.85 16.39 15.97 
17.00 DISCBG 15.22 14.88 14.57 14.26 13.97 13.70 13.44 13,19 12,95 
18.00 DISCBG 12.53 12.33 12.13 ll.94 11.75 11.56 11.36 11.16 10.96 
19.00 DISCBG 10.58 10.40 10.23 10.08 9.94 9.81 9.68 9.57 9.47 
20.00 DISCBG 9.29 9.21 9.13 9.04 8.96 8.86 8.76 8.65 8.53 
21.00 D!SC!!G 8.28 8.16 8.03 ? 01 7.79 7.68 7.58 7.48 7.39 ,,.,£ 
22.00 DISCBG 7.24 7.18 7.13 7.08 7.04 7.01 6.98 6.95 6.93 
23.00 DISCBG 6.89 6.88 6.86 6.85 6.84 6.84 6.83 6.83 6.82 
24.00 DISCBG 6.81 6.78 6.75 6.69 6.61 6.49 6.34 6,15 5.92 
25.00 DISCBG 5.36 5.03 4.70 4.35 4.00 3.66 3.33 3.01 2.70 
--,;.oo DISCl!G 2.16 1.92 l. 71 1.53 1.36 1.22 1.09 .97 .87 

_.oo DISCBG .69 .62 .55 .49 .44 .39 .35 .31 .28 
28.00 DISCBG .22 .20 .17 .15 .14 .12 .11 .10 .09 
29.00 DISCBG .07 .06 .05 .04 .04 .03 .03 .03 .02 

RDIIOFF VOLUME ABOVE BASEFLOW = .92 WATERSHED INCHES, 236.43 CFS·BRS, 19.54 ACRE-FEET; BASEFLOW = 

JOB l PASS 2 
PAGE 22 

.40 SQ.MI. 
.73 

jf\ .,, 
•v,,.1 

54.61 
33.55 
21.42 
15.58 
12.74 
10.77 
9.38 
8.41 
7.31 
6.91 
6.82 
5,66 
2.42 
.78 
.25 
.08 
.02 

.00 CFS 



OPERATION ADDBYD CROSS SECTIOB 130 

-- INPOT BYDROGRAPBS= 2, 7 OOTPOT BYDROGRAPB= 1 

PEAK TIME(BRS) 
13.58 

PEAK DISC!!ARGE(CFS) 
83.07 

PEAK ELEVATIOR(FEET) 
639.59 

RIJIIOFF VOLUME ABOVE BASEFLOW = 1.03 WATERSHED INCHES, 514.82 CFS-HRS, 42,54 ACRE-FEET; BASEFLOW = .00 CFS 

OPERATION REACH CROSS SECTIOII 120 
INPOT BYDROGRAPII= 1 OOTPOT BYDROGRAPB= 2 
LEIIGTII = 1387. 00 FEET IIPIJT = RATIIIG CURVE REPRESENTATIVE OF REACH 

0 COEFFICIEil"i:S USED Iii Rw"'i:iiiG RELATED 'iii C--1\0SS SEC'i'IOii AREA, X= l.50 ii= l.20 
0 lllDIFIED Arr-KIR ROOTIIIG COEFFICIENT= ,63 PEAK TRAVEL TIME= .11 KOORS 

1 

TIME(HRS) 
9.00 

10.00 
11.00 

PEAK TIME(BRS) 
13.74 

PEAIC DISCIIARGE(CFS) 
82.84 

FIRST BYDROGRAPII POIBT = .00 HOURS 
DISCHG .oo .00 .00 .01 
DISCHG .22 .27 .33 .38 
DISCHG 1.11 1.29 1.51 1.75 

PEAK ELEVATIOB(FEET) 
634.70 

TIME IBCREMEBT = .10 IIOORS 
.02 .03 .06 
.45 ,52 .60 

2.03 2.35 2.73 

'1'1120 XEQ 02-12-96 13:56 CRis.sJWI DRAIB HYDROLOGY HALL ROAD TO PLUM BROOK (FEB 96) 

DRAIBAGE AREA= 
.09 .13 
.69 .81 

3.34 4.51 

- REV PC 09/83(.2) IRCLUDES GREEKS DRAIB EIICLOSURE (CRISI.QIR.DAT) 

1'M nTC/'DI! ,, u 11'.ti 1..0 ,n ..,_. _.., n-, S:'ll ,e-, c.n .,, &,.j £j c.c. .._., £"I '7'1 ...... vv ..... _,,y .1..1. • JV ... ., • JOJ .JVol't • .,.v, '.I.JoU4 au. 1,1 v•.v• UUoJ4 UI o I .J 

13.00 DISCHG 71,26 73,64 76,02 78.15 79.98 81.40 82.37 82.80 82. 76 
14.00 DISCHG 81.42 80.00 78.13 75,96 73. 77 71.68 69, 75 67,93 66,19 
15.00 DISCHG 62,97 61.47 60.06 58.70 57,43 56,22 55,10 53.99 52,93 
16.00 DISCHG 50,91 49,96 49.07 48.20 47.38 46.58 45.83 45.10 44.38 
17,00 DISCHG 42,92 42,19 41.47 40, 76 40.09 39.42 38.78 38,15 37.55 
18.00 DISCHG 36,36 35,76 35.17 34,51 33.83 33.12 32.44 31.75 31.10 
19.00 DISCHG 29,83 29.22 28,64 28.07 27.54 27.02 26.54 26.07 25.62 
20.00 DISCHG 24.78 24,36 23.95 23.52 23.11 22,69 22.30 21.92 21.56 
21.00 D!SC!!G 2-0. 76 20.34 l'!.94 19,55 19.18 1 l A.1 18.47 18.U 17.!l .6.VOY"-

22.00 DISCHG 17.28 17,02 16.80 16.57 16.38 16.18 16.01 15.85 15, 70 
23.00 DISCHG 15.44 15.31 15.21 15,11 15.02 14,93 14,86 14.78 14,72 
24.00 DISCHG 14,59 14.50 14.38 14.19 13.96 13,65 13.31 12,93 12,54 
25.00 DISCBG ll.72 ll,27 10,83 10,35 9,87 9,38 8,89 8.38 7,90 
26.00 DISCHG 6,95 6.50 6,08 5.67 5,30 4,93 4.60 4,29 4,00 
27,00 DISCHG 3,47 3,22 2,99 2,78 2,58 2.40 2.22 2.06 1.91 
28.00 DISCHG 1.63 1.51 1.40 1.29 1.19 1.10 1.02 .94 ,87 
29.00 DISCHG • 74 .68 .63 .58 .53 .49 .20 .09 .05 

RIJIIOFF VOLUME ABOVE BASEFLOW = 1,03 WATERSHED IIICHES, 514 , 76 CFS-HRS 1 42,54 ACRE-FEET; 111,SEFLOW = 

'q!TIOH RIJIIOFF CROSS SECTION 120 

-- OOTPOT BYDROGRAPII= 3 
AREA= ,02 SQ Ml IHPOT RIJIIOFF CURVE= 67, TIME OF COKCEIITRATIOK= ,49 KOORS 
IITERNAL BYDROGRAPII TIME INCREIIEIIT= .0653 KOORS 

PEU TTNV./lll!S\ Pr.1r nr<:r11111r.r.1M'~\ PE.~ ELEVATIO!(FEET) ---- -----,--, ·--· -.. -.. ----,-·-, 

• 78 SQ.MI. 
,17 
.95 

6.90 

JOB 1 

£0 .,, 
u.r.,.i. 

82.29 
64,52 
51.90 
43.64 
36,94 
30,45 
25.19 
21.17 
17,SS 
15.56 
14.65 
12.13 
7,42 
3,72 
1.77 

,80 
,03 

,00 CFS 

PASS 2 
PAGE 23 



12,22 12.60 (RUHOFF) 

TIME(HRS) FIRST BYDROGRAPB roIIIT = .00 HOURS TIME IXCREMEIIT = ,10 HOURS DRAIXAGE AREA= 
l.00 DISCBG .00 .00 .01 .03 .07 .13 .28 .65 1.51 

'--'l.00 DISCBG 6.83 10.68 12.56 11.65 9.35 7.13 5.59 4.54 3.80 
13.00 DISCBG 2.89 2,59 2.33 2.13 1.96 1.82 1.70 l.60 1.51 
14.00 DISCBG 1.36 1.30 1.24 1.19 1.15 1.10 1.05 1.01 .96 
15.00 DISCBG ,90 .89 .88 .87 .86 .84 ,81 .79 .77 
16.00 DISCBG .76 .76 .76 ,76 .76 .76 .76 .74 • 72 
17.00 DISCBG ,67 .66 .65 .65 .65 .65 ,65 .65 .65 
18.00 DISCBG .61 .59 .56 .55 .54 .53 ,53 .53 .53 
19.00 DISCBG .53 .53 .53 .53 .53 .53 ,53 .53 .53 
on NI nTU'Dt! •• ., .. AO AO ., ., ,n ,n 
,i.v.vu ""'-'-' . ,, ,., ... ••• ••• ... ... ..v •• v 

21.00 DISCBG .40 .40 .40 .40 .40 ,40 .40 .40 .40 
22.00 DISCBG .41 .41 .41 .41 .41 .41 ,41 .41 .41 
23.00 DISCBG .41 .41 .41 .41 .41 ,41 .41 .41 .41 
24,00 DISCBG ,37 ,33 .27 .19 ,13 .07 ,05 .03 .02 
25.00 DISCBG .01 .oo 

ROIIOFF VOLCNE ABOVE BASEFI.Oli = 1.27 WATERSHED IIICBES, 16.37 CFS-HRS, l. 35 ACRE-FEET; BASEFI.Oli = 
1 

TR20 XEQ 02-12-96 13:56 
REV PC 09/83(.2) 

CRISSMAII DRAIN HYDROLOGY BALL ROAD TO PLUM BROOK 
IXCLODES GREENS DRAIN EHCLOSURE 

(FEB 96) 
(CRISW!R,DAT) 

'ffl:kATIOI ADDBYD STRUCTURE 50 
IIIPllT IIYDROGRAPIIS= 2, 3 OUTPUT HYDROGRAPB= 4 

PEAK TIME(HRS) PEAK DISCBARGE(CFS) PEAK ELEVATION(FEET) 
13.72 84.41 635.06 

TIME(HRS) FIRST BYDROGRAPB roIIIT = ,00 HOURS TIME IBCREMEIIT = .10 HOURS DRAINAGE AREA= 
9.00 DISCBG .oo .00 .00 .01 .02 .03 .06 .09 .13 

10.00 DISCBG .22 ,27 .33 .38 .45 .52 .60 .69 .81 
11.00 DISCBG 1.11 1.29 1.52 1.78 2.10 2.48 3.01 3,99 6.01 
12.00 DISCBG 18,41 30.27 43.30 54, 72 62.97 67.84 70,22 71.06 71.53 
13.00 DISCBG 74,15 76.22 78,36 80.28 81.94 83.22 84.07 84.40 84.27 
14.00 DISCBG 82, 77 81,30 79.37 77.15 74.91 72.78 70.81 68.93 67.16 
15,00 DISCBG 63.87 62,36 60.94 59.57 58,29 57,06 55.91 54. 78 53. 71 
16.00 DISCBG 51.68 50.72 49.83 48.96 48.14 47 .35 46.59 45.84 45.09 
17.00 DISCBG 43,59 42,85 42,13 41.41 40, 74 40,07 39,43 38.80 38.19 
18.00 DISCBG 36,97 36,35 35. 73 35.06 34,36 33.65 32.97 32,28 31.62 
19.00 DISCBG 30,36 29,75 29,17 28.59 28.07 27,55 27,07 26.60 26.15 
20.00 DISCBG 25,27 24,82 24.39 23.94 23.52 23.10 22, 71 22.32 21.96 
21.00 DISCiiG 21.16 20.74 20.35 19.95 19.58 19.22 18.88 18.55 18.25 
22.00 DISCBG 17,69 17,43 17.20 16.98 16, 78 16.59 16.42 16.25 16.11 
23.00 DISCBG 15,85 15,72 15.62 15.52 15.43 15.34 15.27 15.19 15.13 
24.00 DISCBG 14,96 14,83 14.65 14.38 14.08 13, 72 13.35 12.95 12,56 
25.00 DISCBG ll.72 11,27 10.83 10.35 9.87 9.38 8.89 8.38 7.90 
-.00 DISCBG 6,95 6.50 6.08 5,67 5.30 4,93 4.60 4.29 4,00 

._,.00 DISCBG 3.47 3,22 2.99 2,78 2.58 2.40 2.22 2.06 1.91 
28,00 DISCBG 1,63 1.51 1.40 1.29 1.19 1.10 1.02 .94 .87 
29.00 DISCBG • 74 ,68 .63 .58 .53 .49 .20 .09 .05 

ROIIOFF VOLUME ABOVE BASEFI.Oli = 1.03 WATERSHED INCHES, 531.13 CFS-HRS, 43.89 ACRE-FEET; BASEFI.Oli = 

,02 SQ.MI. 
3.34 
3.29 
1.43 
.93 
.77 
.69 
.64 
.53 
.52 
,n 

•• v 

.40 

.41 

.40 

.01 

.00 CFS 

JOB 1 PASS 2 
PAGE 24 

.80 SQ.MI. 
.17 
.95 

10.24 
72.50 
83.72 
65,45 
52.66 
44.33 
37.58 
30.97 
25.71 
21,57 
i7 .95 
15.97 
15.05 
12.14 
7.42 
3. 72 
1.77 

.80 

.03 

.00 CFS 



1 

OPERATION WVOR STRUCTURE 50 

TIME(HRS) 
9.00 

10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 

IRPOT BYDROGRAPII= 4 OUTPUT BYDROGRAPB= 2 
SURFACE ELEVATION= 632.00 

PW: TIME(HRS) 
13,93 

PW: DISCBARGE(CFS) 
83.46 

FIRST BYDROGRAPII P0INT = ,00 HOURS 
DISCBG .oo .oo .oo .oo 
DISCBG .21 .26 ,32 .37 
DISCBG 1.08 1,25 1,47 1,73 
DISCBG 16.64 27,89 37,80 45,23 
DISCBG 71.39 72.82 74.50 76.31 
DISCBG 83.37 82,87 81.91 80,54 
DISCBG 67.58 65,90 63.36 61.30 
DISCBG 52.70 51.70 50. 76 49,85 

PW: ELEVATION(FEET) 
635.02 

TIME IIICREIIENT = .10 HOURS 
.02 .03 .05 
,44 .51 .58 

2.04 2.41 2,90 
54.25 61,64 66.11 
78.12 79,80 81.24 
78.84 76.96 75.02 
59.73 58.37 57.12 
48.99 48,16 47.37 

DRAINAGE AREA = 
.09 .12 
.68 ,79 

3. 78 5.57 
67.82 69,13 
82.37 83.11 
73,08 71.18 
55.94 54,82 
46.60 45.85 

mo XEQ 02-12-96 13:56 CRISSIWI DRAIN BYDIIOI.OGY HALL ROAD TO PLOII BROOK (FEB 96) 
REV PC 09/83( ,2) IIICLUDES GREENS DRAIN ENCLOSURE (CRISLONR,DAT) 

17.00 DISCBG 44.34 43,60 42.86 42,14 41.43 40.75 40.09 39,44 38,82 
18.00 DISCBG 37.59 36,97 36,35 35,72 34,82 33.63 33.16 32,38 31.76 
t9.00 DISCBG 30.47 29.86 29.27 28,70 28.16 27,65 27.16 26,68 26,23 

,.oo DISCBG 25.35 24,91 24.47 24.03 23.60 23.18 22.78 22,40 22.02 
'-21.00 DISCBG 21.24 20,82 20.42 20.02 19.65 19,28 18.94 18,61 18,30 

22.00 DISCBG 17. 73 17,48 17,24 17.02 16.82 16,62 16.45 16,29 16.14 
23.00 DISCBG 15.87 15,75 15.64 15,54 15.44 15.36 15.28 15.20 15.14 
24.00 DISCBG 14.98 14,86 14.68 14,44 14.14 13,79 13.42 13,03 12.63 
25.00 DISCBG 11.80 11,36 10.91 10,44 9.96 9.47 8.98 8,48 7.99 
26.00 DISCBG 7.04 6.58 6.15 5, 75 5.36 5.00 4,66 4.35 4,05 
27.00 DISCBG 3.51 3,27 3.03 2,82 2,61 2,43 2,25 2.09 1.93 
28.00 DISCBG 1.66 1,53 1.42 1.31 1.21 1.12 1.03 ,96 .88 
29.00 DISCBG • 75 .69 ,64 .59 .54 .50 .28 .09 ,06 

RUNOFF VOLUME AOOVE llASEFLOli = 1,03 WATERSHED IIICHES, 531.12 CFS-HRS, 43.89 ACRE-FEET; llASEFLOW = 

OPERATION RUNOFF STRUCTURE 40 
OOTPO'I' BYDROGRAPII= 1 
AREA= ,19 SQ HI IllPUT ROBOFF CURVE= 71, TIME OF COIICEIITRATION= .53 BOORS 
mERllAL IIYDR(x;RAP8 TIME IIICREMENT= ,0707 1100RS 

PW: TIME(HRS) PW: DISCBARGE(CFS) PW: ELEVATIOll(FEET) 
12,23 142. 71 (ROIIOFF) 
16,45 8.13 (RUNOFF) 
19,68 5.60 (RUNOFF) 
23,67 4.31 (RUNOFF) 

'(HRS) FIRST BYDROGRAPII P0INT = ,00 BOORS TINE INCREMENT• .10 BOORS DRAIIIAGE AREA= 
____,,oo DISCBG .00 .00 .00 .00 .00 .02 ,07 .19 ,38 

11.00 DISCBG 1.03 1,47 2.01 2,63 3.37 4.35 6.39 11,39 21.23 
12.00 DISCBG 78.56 118,86 141.29 136,48 113,23 87 .44 68.42 55,26 45.69 
13.00 DISCIIG 33.89 30,02 26.87 24.31 22,27 20,51 19.05 17 .78 16.70 
14.00 DISCBG 14.92 14,24 13.63 13.06 12.53 12.00 11.50 10,99 10.50 

.80 SQ.NI. 
.16 
.92 

9.31 
70.21 
83.44 
69.35 
53. 74 
45.10 

JOB 1 PASS 2 
PAGE 25 

38.20 
31.09 
25,79 
21.65 
18.01 
16.00 
15.07 
12.22 
7.51 
3.77 
1. 79 

.81 

.03 

.00 CFS 

,19 SQ.NI. 
.66 

42.66 
39,05 
15.75 
10.08 



15.00 DISCHG 9.78 9.59 9.48 9.40 9.28 9.05 8.77 8.52 8.34 8.24 
16.00 DISCHG 8.18 8.14 8.13 8.12 8.12 8.12 8.08 7.94 7.69 7.43 
17.00 DISCHG 7.21 7.07 6.98 6.93 6.91 6.89 6.88 6.88 6.87 6.78 
'8.00 DISCHG 6.57 6.29 6.04 5.85 5.74 5.67 5.63 5.60 5.59 5.58 

_.9.00 DISCHG 5.58 5.58 5.58 5.58 5.59 5.59 5.60 5.60 5.59 5.49 
20.00 DISCHG 5.29 5.00 4.74 4.55 4.43 4.36 4.31 4,28 4.27 4,26 
21.00 DISCHG 4.25 4.25 4,25 4.25 4.25 4.25 4.26 4,26 4.26 4.27 
22.00 DISCHG 4.27 4.27 4,27 4.28 4.28 4.28 4.28 4.29 4.29 4.29 
23.00 DISCHG 4.29 4.30 4.30 4.30 4.30 4.31 4,31 4.31 4.30 4.20 
24.00 DISCHG 3.97 3.58 2,98 2.24 1.53 .98 .60 .38 .24 .15 
25.00 DISCHG .09 .06 ,03 .02 .01 .oo 

RDIIOFF VOLUME AMVE BASEFLOli = 1.53 WATERSHED INCHES, 187. 77 CFS·BRS, 15.52 ACRE·FEET; BASEFLOli = .00 CFS 

OPERATION ADDHYD STRUCTURE 40 
1 

TR20 XEQ 02·12·96 13:56 CRISSMAII DRAIN HYDROLOGY llALL ROAD TO PLUM BROOK (FEB 96) JOB 1 PASS 2 
REV PC 09/83( .2) IICLODES GREENS DRAIN ENCLOSURE (CRISLONR.DAT) PAGE 26 

IllPU'T BYDI\OGRAPBS= 1, 2 OUTPUT BYDROGRAPII= 3 

PEAK TINE(BRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12,27 182.71 667.92 

~(HRS) FIRST IIYllllOGRAPII POllff = .00 BOORS TIMI! IBCREMENT = .10 BOORS DRAINAGE AREA• .99 SQ.NI. 
'-- 9.00 DISCHG .oo .00 .oo .00 .02 .03 .05 .09 .12 .16 

10.00 DISCBG .21 .26 .32 .37 .44 .52 .65 .87 1.17 1.58 
11.00 DISCHG 2.10 2. 72 3.48 4.36 5.42 6.75 9.29 15.16 26.80 51.97 
12.00 DISCHG 95.20 146.75 179.09 181.71 167.48 149.08 134.53 123.08 114.82 109.27 
13.00 DISCHG 105.27 102.84 101.37 100.63 100.39 100.30 100.29 100.15 99.81 99.19 
14.00 DISCHG 98.29 97.11 95.54 93.60 91.37 88.96 86.51 84.07 81.68 79.43 
15.00 DISCHG 77.36 75.49 72.83 70.70 69.01 67.42 65.89 64.46 63.16 61.97 
16.00 DISCHG 60.87 59,85 58.88 57 .97 57.11 56.28 55.46 54.54 53.54 52.52 
17,00 DISCHG 51.55 50.66 49.85 49.07 48.34 47.64 46.97 46.33 45.69 44.98 
18.00 DISCIIG 44.15 43.26 42.39 41.56 40.56 39.30 38.79 37.98 37 .34 36.67 
19.00 DISCHG 36.05 35.44 34.85 34.28 33.75 33.24 32.75 32.29 31.82 31.29 
20.00 DISCBG 30.64 29,91 29,20 28.58 28.03 27.54 27.09 26.68 26.29 25.90 
21.00 DISCHG 25,49 25.07 24.67 24.27 23.90 23.54 23,19 22,87 22.56 22.27 
22.00 DISCHG 22.00 21.75 21.51 21.29 21.09 20.91 20.73 20.57 20.42 20.29 
23.00 DISCHG 20.16 20.04 19.94 19.84 19.75 19.66 19.59 19.52 19.44 19.27 
24,00 DISCBG 18.95 18,44 17,66 16.67 15,67 14,77 14,02 13.41 12,87 12,37 
25.00 DISCBG 11.89 11.41 10.94 10.46 9.97 9.47 8.98 8.48 7.99 7.51 
26.00 DISCIIG 7.04 6.58 6.15 5.75 5.36 5.00 4.66 4.35 4.05 3.77 
27.00 DISCBG 3.51 3.27 3.03 2.82 2.61 2.43 2.25 2.09 1.93 1.79 
28.00 DISCIIG 1.66 1.53 1.42 1.31 1.21 1.12 1.03 .96 ,88 .81 
29,00 DISCHG .75 .69 .64 .59 .54 .so .28 .09 .06 .03 

ROJIOFF VOLUME AMVE BASEFLOW = 1.13 WATERSHED INCHES, 718.89 CFS·BRS, 59.41 ACRE·FEET; BASEFLOW = .00 CFS 

_AATIOII RESVOR STRUCTURE 40 
IIIPOT BYDROGRAPH= 3 OUTPUT BYDI\OGRAPH= 1 
SURFACE ELEVATION= 632.00 

***WARNING· STRUCTURE 40 DELTA TIS TOO LARGE. 0 /2 > S /DELTA T oct'ORED 52 TIMES STARTING WITH POINT 2 



PW: TIME(IIRS) 
.oo 
.20 
.40 
.60 
.80 

1.00 
1.20 
1.40 
1.60 

14.39 

PW: DISCllARGE(CFS) 
.77 
.76 
.75 
• 74 
.73 
.72 
• 71 
.70 
.69 

91.65 

PEAK ELEVATIOll(FEET) 
632.00 
632.00 
632.00 
632.00 
631.99 
631.99 
631.99 
631.99 
631.99 
634.06 

TINE{l!BS) 
1 

FIRST IIYllliOOW'II rom • .00 HOORS TINE IIICREIIEIIT ; • 10 HOllRS DRAIIIAGE AREA= .99 SQ.MI, 

mo XEll 02-12-96 13:56 CRISSIWI DRAIII HYDROLOGY II.ALL ROAD TO PLDH BROOK (FEB 96) JOB 1 
REV PC 09/83{.2) IICLUDF.S GREEIIS DRAIII EllCLOSORE {CRISW!R.DAT) 

.00 DISCIIG • 77 -.76 .76 -.75 .75 -.74 • 74 -. 73 .73 -.n 
1.00 DISCBG .n -.71 .71 -.71 .70 -.70 .69 -.69 .68 -.68 
2.00 DISCIIG .67 -.67 .67 -.66 .66 -.65 .65 -.65 .64 -.64 
3.00 DISCBG .63 -.63 .63 -.62 .62 -.61 .61 -.61 .60 -.60 
4.00 DISCBG .59 -.59 .59 -.58 .58 -.58 .57 -.57 .57 -.56 
5.00 DISCBG .56 -.55 ,55 -.55 .54 -.54 .54 -.53 .53 -.53 
6.00 DISCBG .52 -.52 .52 -.51 .51 -.51 .50 -.50 .50 -.49 
7.00 DISCBG .49 -.49 .49 -.48 .48 -.48 .47 -.47 .47 -.46 

-8.00 DISCBG .46 -.46 .46 -.45 .45 -.45 .H -.H .44 -.44 
9.00 DISCBG .43 -.43 .43 -.43 ,H -.39 .47 -.33 .53 -.25 

10.00 DISCBG .62 -.14 .72 -.03 .77 .26 .77 • 77 .78 .81 
11.00 DISCBG .87 .95 1.06 1.21 1,40 1.65 1.98 2.52 3.48 5.36 
12.00 DISCBG 8.93 14.80 22.55 30,81 41.58 51.17 58.61 64,38 68.86 72.41 
13.00 DISCBG 75.Tl 77.64 79.65 81.40 82.97 84.40 85.70 86.90 88.05 89.U 
14.00 DISCBG 90.02 90. 73 91.25 91.56 91.65 91.51 91.16 90.61 89.89 89.02 
15.00 DISCBG 88.03 87.00 85.94 84.78 83.55 82.29 81.01 79.71 78.40 77.10 
16,00 DISCBG 75.81 74,54 73.30 72.08 70.88 69.72 68,58 67.46 66.36 65.27 
17.00 DISCBG 64.18 63.11 62.05 61.02 60.00 59.02 58.06 57.12 56.21 55.31 
18.00 DISCBG 54.43 53.55 52.67 51.79 50.91 50.01 49.11 48.23 47.36 46.51 
19.00 DISCBG 45.67 U.86 H.06 43.28 42.52 U.78 41.06 40.36 39.67 39.01 
20.00 DISCBG 38.35 37.68 37.01 36.35 35.69 35.04 34.40 33.79 33.19 32.61 
21.00 DISCBG 32.25 31.89 31.52 31.15 30.78 30.U 30.04 29.68 29.31 28.95 
22.00 DISCBG 28.59 28.24 Tl.90 27.56 27.22 26.90 26.58 26.27 25.97 25.67 
23.00 DISCIIG 25.39 25.11 24.84 24.58 24.33 24.09 23.86 23.63 23.41 23.20 
24.00 DISCBG 22.99 22.76 22.52 22,24 21.92 21.57 21.19 20.80 20.40 19.99 
25.00 DISCBG 19.58 19.17 18.75 18.33 17.90 17.47 17.04 16.61 16,17 15,73 
26.00 DISCBG 15.29 14.84 14.40 13.96 13.52 13.08 U.65 U.22 11.80 11.39 
Tl.00 DISCBG 10.98 10.59 10.20 9.82 9.45 9.08 8.73 8.39 8.05 7.73 
28.00 DISCJIG 7.'2 7.11 6.82 6.53 6.26 5.99 5.73 5.48 5.25 5.02 
29,00 DISCBG 4, 79 4.58 4.38 4,18 3.99 3,81 3.63 3.45 3.27 3.10 

ROllOFF VOLO!IE WVE BASEFLOli; 1.12 WATERSHED IIICBES, 712 .55 CFS-HRS, 58.89 ACRE-FEET; BASEFLOli ; .00 CFS 

,_ 
OPERATifll REACH CROOS SECTIOII 110 

IllPOT IIYDROGRAPII= 1 OO'l'PUT IIYDROGRAPII= 2 
LEIIGTII = 1606 .00 FEET IllPOT = RATIJIG aJRVE ~ATIVE OF REACH 

0 COEFFICIEITS USED IB ROOTIIIG RELA'l'Ell TO CROSS SECTION AREA, X; .44 M; 1.36 

PASS 2 
PAGE 27 



0 MODIFIED ATT-KIN ROOTING COEFFICIEHT = .43 

PW: TIME(HRS) 
14.62 

PW: DISCIIARGE(CFS) 
91.32 

PW: TRAVEL TIME= .20 BOORS 

PW: ELEVATION(FEET) 
630.99 - DRAINAGE AREA= 

1 

TIME(HRS) 
.oo 

1.00 
2.00 
3.00 
4.00 
5.00 

FIRST BYDROGRAPB POINT= 
DISCBG .00 .33 
DISCBG .00 .31 
DISCBG .00 .29 
DISCBG .00 .27 
DISCBG .00 .25 
DISCBG .00 .24 

.00 BOORS 
.00 
.oo 
.00 
.00 
.00 
.oo 

TIME INCREMENT= .10 BOORS 
.32 .00 .32 .00 
.30 .00 .30 .oo 
.29 .oo .28 .oo 
.27 .00 .26 .oo 
.25 .oo .25 .oo 
.~ .oo .n .oo 

TR20 XEQ 02-12-96 13:56 CRISSHAII DRAIN HYDROLOGY BALL ROAD TO PLUM BROOK (FEB 96) 

.32 .00 

.30 .oo 

.28 .00 

.26 .00 

.25 .00 

.23 .oo 

REV PC 09/83{ .2) INCLDDES GREEllS DRAIN EIICI.OSURE (CRISIC.IIR.DAT) 

6.00 DISCBG .00 .22 .00 .22 .00 .22 .00 .22 .00 
7.00 DISCBG .oo .21 .00 .21 .oo .20 .00 .20 .00 
8.00 DISCBG .oo .20 .00 .19 .00 .19 .00 .19 .oo 
9.00 DISCBG .00 .19 .00 .18 .00 .19 .00 .20 .00 

10.00 DISCBG .02 .28 .10 .36 .20 .44 .36 .54 .64 
11.00 DISCBG .75 .80 .86 .95 1.06 1.21 1.40 1.65 2.02 
12.00 DISCBG 3.81 6.01 9.78 15.26 21.94 30.37 39.30 47.59 54.80 
13.00 DISCBG 65.81 69.87 73.21 75.97 78.30 80.31 82.06 83.63 85.03 
14.00 DISCBG 87.53 88.60 89.51 90.26 90.82 91.17 91.32 91.25 90.97 
;.oo DISCBG 89.87 89.08 88.18 87.22 86.17 85.05 83.86 82.64 81.38 

'-1.6.00 DISCBG 78.81 77.52 76.24 74.98 73.73 72.51 71.31 70.14 68.99 
17.00 DISCBG 66.75 65,64 64.55 63.48 62.42 61.38 60.37 59.37 58.40 
18.00 DISCBG 56.54 55.63 54. 74 53.85 52.96 52.08 51.19 50.29 49.41 
19.00 DISCBG 47.66 46.81 45.97 45.15 44.35 43.56 42.79 42.05 41.32 
20.00 DISCBG 39.92 39.24 38.57 37.90 37 .24 36.57 35.91 35.26 34.63 
21.00 DISCBG 33.41 32.91 32.47 32.06 31.67 31.29 30.91 30.54 30.17 
22.00 DISCBG 29.43 29.07 28.72 28.36 28.02 27.67 27 .34 27.01 26.69 
23.00 DISCBG 26.08 25.78 25.49 25.21 24.94 24.68 24.43 24.18 23.95 
24.00 DISCBG 23.50 23.28 23.06 22.82 22.57 22.29 21.98 21.64 21.28 
25.00 DISCBG 20.51 20.11 19.71 19.30 18.88 18.46 18.04 17.61 17.18 
26.00 DISCBG 16.31 15.87 15.43 14.99 14,54 14.10 13.66 13.23 12.80 
27.00 DISCBG 11.95 11.53 11.13 10. 73 10.34 9.95 9.58 9.22 8.86 
28.00 DISCBG 8.18 7.85 7.53 7.22 6.93 6.64 6.36 6.09 5.83 
29.00 DISCBG 5.34 5.10 4.88 4.66 4.45 4.25 4.06 3.88 3.69 

ROIIOFF VOLOHE ABOVE BASErulll = 1,12 WATERSHED IIICIIES, 715,37 crs-BRS, 59,12 ACRE-FEET; BASEFWW = 

OPERATION RIJIIOFF STROCTURE 30 
OOTPO'F BYDROGRAPB= 1 
AREA= .02 SQ HI INPUT RIJIIOFF CURVE= 75. TIME OF CONCEHTRATION= .68 BOORS 
IIITERIIAL IIYDROGRAPII TIME INCRFJIENT= • 0907 BOORS 

PEAK TIME(HRS) PW: DISCBARGE(CFS) PEAK ELEVATION(FEET) 
12.32 17.33 (RUHOFF) 

-TIHE(HRS) FIRST BYDROGRAPB POINT= .00 BOORS TIME INCREMENT= .10 BOORS DRAINAGE AREA= 
9.00 DISCBG .00 .00 .00 .00 .oo .00 .00 .00 .01 

10.00 DISCBG .03 .05 .06 .08 .10 .13 .16 .20 .24 
11.00 DISCBG .36 .43 .51 .60 .70 .83 1.08 1.59 2.71 

• 99 SQ.HI. 
.31 
.29 
.28 
.26 
.24 
.23 

JOB 1 

.21 

.20 

.19 

.23 
• 70 

2.65 
60.84 
86.33 
90.51 
80.10 
67.86 
57.46 
48.53 
40.61 
34.01 
29.80 
26.38 
23. 72 
20.90 
16.75 
12.37 
8.51 
5.58 
3.51 

,00 CFS 

.02 SQ.HI. 
.02 
.29 

4.83 

PASS 2 
PAGE 28 



12.00 DISCBG 8.24 12.40 15.85 17 .29 16.66 14.63 12.04 9.78 8.11 6.84 
13.00 DISCBG 5.85 5.07 4.45 3.95 3.54 3.21 2.94 2.71 2.51 2.33 
14.00 DISCBG 2.18 2.04 1.93 1.84 1.76 1.68 1.61 1.54 1.47 1.41 
15.00 DISCBG 1.35 1,31 1.28 1.26 1.24 1.22 1.19 1.16 1.13 1.11 

..__.6.00 DISCBG 1.09 1.08 1.07 1.07 1.07 1.07 1.06 1.05 1.03 1.00 
17.00 DISCBG .97 .95 .93 .92 .91 .91 .90 .90 .90 .89 
18.00 DISCBG .87 .85 .82 • 79 • 77 • 76 • 75 .74 .73 • 73 
19.00 DISCBG • 73 .73 • 73 • 73 • 73 • 73 • 73 .73 • 73 • 72 
20.00 DISCBG .70 .68 .65 .62 .60 .58 .57 .57 ,56 .56 
21.00 DISCBG .56 .55 .55 .55 .55 .55 .55 .55 ,55 .55 

1 

TR20 XEQ 02-12-96 13:56 CRISSMAII DRAIN HYDROLOGY HALL ROAD TO PLOH BROOK (FEB 96) JOB 1 PASS 2 
REV PC 09/83(.2) IIICLODES GREENS DRAIN EHCIDSIJRE (CRISWIR.DAT) PAGE 29 

22.00 DISCBG .55 .55 .55 .55 .55 .55 .55 .55 .55 .55 
23.00 DISCBG .56 .56 .56 .56 .56 .56 .56 .56 .56 .55 
24.00 DISCHG .53 .50 .44 .37 ,29 .21 .15 .11 .07 .05 
25.00 DISCHG .04 .02 .02 .01 .01 .01 .00 

RUHOFF VOLOHE ABOVE BASEFLOW = 1.81 WATERSHED INCHES, 26.35 CFS-HRS, 2,18 ACRE-FEET; BASEFLOW = .00 CFS 

OPERATION ADDIIYD STRUCTURE 30 
IllPOT BYDROGRAPBS= 1, 2 OUTPUT BYDROGRAPH= 3 

"-.. 
PEAK TIIIE(BRS) PEAK DISCBARGE(CFS) PEAK ELEVATIOll(FEET) 

14.58 92.93 634.10 

TIIIE(HRS) FIRST BYDROGRAPB POINT= .00 BOORS TIME IIICREIIEIIT = ,10 BOORS DRAINAGE AREA= 1.01 SQ.MI. 
.oo DISCHG .00 .33 .00 .32 .oo .32 .00 .32 .oo .31 

1.00 DISCHG .00 .31 .00 .30 .oo .30 .oo .30 .oo .29 
2,00 D!SC!!G .oo ,29 .oo ,29 .00 ,28 .00 ,28 .oo .28 
3.00 DISCHG .00 .27 .00 .27 .00 .26 .00 .26 .oo .26 
4 .oo DISCHG .00 .25 .00 .25 .00 .25 .oo .25 .oo .24 
5.00 DISCHG .00 .24 .oo .24 .oo .23 .00 .23 .oo .23 
6.00 DISCHG .00 .22 .00 .22 .00 .22 .oo .22 .oo .21 
7.00 DISCBG .00 ,21 .oo ,21 .00 ,20 .00 ,20 .oo .20 
8.00 DISCHG .00 .20 .00 ,19 .00 ,19 .00 .19 .oo ,19 
9.00 DISCHG .00 .19 .00 ,18 .00 ,19 ,00 .20 ,01 .25 

10.00 DISCBG .06 .33 .16 ,45 .30 .57 .52 .73 ,88 .99 
11.00 DISCHG 1.10 1.22 1.37 1.55 1.76 2.04 2.47 3.24 4.73 7.48 
12,00 DISCBG 12,06 18,41 25,64 JZ,55 J8,60 45,00 51,34 57,J7 62,91 67,67 
13.00 DISCBG 71.65 74,94 77,65 79,92 81.84 83.52 85.00 86,34 87,54 88.66 
14.00 DISCBG 89.70 90.64 91.44 92.10 92.57 92.85 92.92 92.78 92.44 91.91 
15.00 DISCBG 91.22 90.39 89.47 88.49 87.42 86,27 85.05 83.79 82.51 81.21 
16.00 DISCBG 79.90 78,61 77,32 76,05 74.80 73.57 72,37 71.19 70.02 68.86 
17 .oo DISCBG 67.72 66,59 65.49 64.40 63.33 62.29 61.27 60,28 59.30 58.35 
18.00 DISCHG 57,41 56,48 55.56 54.64 53.74 52.84 51.94 51.03 50.14 49.26 
19.00 DISCBG 48,39 47,53 46,70 45,88 45,07 44.29 43,52 42. 78 42.05 41.33 
20.00 DISCHG 40,63 39.92 39.22 38.53 37.83 37.15 36.48 35.83 35,19 34.57 
, .00 DISCBG 33.96 33,47 33,02 32.61 32,22 31.84 31.46 31,09 30.72 30.35 

_J..00 DISCBG 29.99 29,63 29.27 28.92 28.57 28.23 27 .90 27.57 27 ,25 26.94 
23.00 DISCBG 26.63 26.34 26.05 25. 77 25.50 25.24 24.98 24. 74 24.50 24.27 
24.00 DISCBG 24.03 23.77 23.50 23.20 22.86 22.51 22.13 21.75 21.35 20.95 
25.00 DISCBG 20.55 20.14 19.72 19.31 18,89 18,46 18,04 17.61 17,18 16, 75 
26.00 DISCBG 16.31 15,87 15.43 14.99 14.54 14.10 13.66 13.23 12,80 12.37 



27.00 DISCBG 11.95 11.53 11.13 10.73 10.34 9.95 9.58 9.22 8.86 
28.00 DISCBG 8.18 7.85 7.53 7.22 6.93 6.64 6.36 6.09 5.83 
29.00 DISCBG 5.34 5.10 4.88 4.66 4,45 4.25 4.06 3.88 3.69 

'-.,OIOFF VOLONE Al!OVE BASEFLOii = 1.14 WATERSHED INCHES, 741,72 CFS-HRS, 61.30 ACRE-FEET; BASEFLOii • 
1 

TR20 XEQ 02·12·96 13:56 
REV PC 09/83(,2) 

CRISSIWI DRAIB HYDROLOGY RALL ROAD TO PLUM BROOK 
IIICLIJDES GREENS DRAIN EIICI.OSORE 

(FEB 96) 
(CRISIOO!.DAT) 

OPERATION RESVOR STRUCTURE 30 
IKPOT HYDROGRAPB= 3 OOTPOT BYDROGRAPII= 1 
SURFACE ELEVATIOR= 628.41 

PW TIME(HRS) PW DISCBARGE(CFS) PW ELEVATION(FEET) 
U.86 92.U 634.08 

TINE(HRS) FIRST HYDROGRAPH POIHT = .00 HOURS TIME INCREMENT= ,10 HOORS DRAINAGE AREA= 
.00 DISCBG .00 .15 .16 ,16 .16 .16 .16 .16 ,16 

1.00 DISCBG ,16 .15 .15 .15 .15 .15 .15 .15 ,15 
2.00 DISCBG ,15 ,14 .14 ,14 .14 .14 .14 .14 ,14 
3.00 DISCBG .14 .14 .14 .13 .13 .13 .13 .13 ,13 
4.00 DISCBG .13 .13 .13 .13 .13 .12 .12 .12 .12 
5.00 DISCBG .12 .12 .12 .12 .12 .12 .12 .12 .12 
i.00 DISCBG .11 .11 .11 .11 .11 .11 .11 .11 .11 

-7.00 DISCBG .11 .11 .11 .10 .10 .10 .10 .10 .10 
8.00 DISCIIG .10 .10 .10 .10 .10 .10 .10 .10 .10 
9.00 DISCBG .09 .09 .09 .09 .09 .09 .09 .10 ,11 

10.00 DISCIIG ,15 .19 .24 .30 .37 .43 .54 .62 .79 
11.00 DISCBG 1.04 1.16 1.29 1.45 1.64 1.88 2.23 2.81 3.90 
12.00 DISCBG 7.85 12.03 16.81 19.98 23.99 28.58 30.03 30.93 32.02 
13.00 DISCBG 49.42 56.53 62.42 67.29 71.34 74. 72 77 .56 79.98 82.05 
14.00 DISCBG 85.44 86.85 88.10 89.19 90.13 90.90 91.49 91.90 92,11 
15.00 DISCBG 91.96 91.62 91.12 90.48 89.73 88.87 87.91 86.87 85.76 
16.00 DISCBG 83.40 82.16 80.91 79.65 78.39 77.14 75.90 74.67 73.46 
lj,00 DISCiiG 71.08 69.91 68.76 67.62 66.50 65,40 64.Ji 63.27 62.23 
18,00 DISCBG 60.22 59.25 58.29 57.34 56.40 55.47 54.55 53.64 52.73 
19.00 DISCBG 50.93 50.05 49.17 48.31 47.47 46.64 45.82 45.03 44,25 
20.00 DISCIIG 42.74 42,00 41,28 40,56 39,85 39,15 38.46 37. 77 37,10 
21.00 DISCBG 35.79 35,17 34,60 34.07 33.58 33.12 32.68 32,26 32.14 
22,00 DISCBG 32.01 31.93 31.83 31,73 31,62 31.50 31.37 31.24 31.09 
23.00 DISCBG 30. 79 30.63 30.46 30.30 30.12 29.94 29.76 29.58 29,26 
24 .oo DISCHG 27.01 26.21 25.55 24.98 24,48 24.02 23,58 23.16 22. 74 
25,00 DISCBG 21.93 21.52 21.11 20.70 20.29 19.87 19,45 19.03 18,61 
" "" T\T~Mrfl 1-, PfL , ., "" 1 ,r 1\1\ i6.i6 15.96 1 r """ • • "lfl 1 "I 11'II: 1"1 ''Ill ,,;u.vv UJ.w'!..D\1 J./. /0 .LI• .J.J .10.:,v l:>.V.J .lt • .JO .L.J.O:J .1.J • .JO 

27.00 DISCBG 12.49 12.07 11.65 11.24 10.84 10.45 10.06 9.69 9.32 
28.00 DISCBG 8.61 8.27 7.94 7.62 7.31 7.01 6. 72 6.44 6.17 
29.00 DISCBG 5.65 5.41 5.17 4.94 4,73 4,52 4.24 3.99 3.80 

''lllOFF VOLUME Al!OVE BASEFLOii = 1,14 WATERSHED INCHES, 741,12 CFS-HRS, 61,25 ACRE-FEET; BASEFWW = 

---
OPERATION REACH CROSS SECTION 100 

IIPOT HYDROGRAPII= l OOTPIJT HYDROGRAPB= 2 
LERGTB = 972,00 FEET IIPOT = RATIBG CURVE REPRESEIITATIVE OF REACH 

8.51 
5.58 
3.51 

.00 CFS 

JOB 1 PASS 2 
PAGE 30 

1.01 SQ.MI. 
.16 
.15 
.14 
.13 
.12 
.11 
.11 
.10 
.09 
.13 
.93 

5.35 
40.82 
83.85 
92.13 
84,60 
72.26 
61.22 
51.83 
43.49 
36.44 
32,08 
30.95 
28.01 
22.33 
18.19 
, ., l\"I .1~.,.., 
8.96 
5.90 
3.62 

.00 CFS 



0 COEFFICIEJITS USED IN ROOTING RELATED TO CROSS SECTION AREA, X= .47 H= 1.53 
0 MODIFIED A'l'r-KIJI ROOTING COEFFICIEJIT = ,91 PEAK TRAVEL TIME= .10 BOORS 

*** WARHIHG REACH 100 A'l'r-KIN COEFF.(C) GREATER TllAll 0.667, CORSIDER REOOCING HAIK TIME INCREHEJIT u• 

TR20 XEQ 02-12-96 13:56 
REV PC 09/83(,2) 

CRI8.SIIAII DRAI!I HYDROLOGY BALL ROAD TO PLUM BROOK 
IKCLODES GREENS DRAIII EHCI.OSORE 

(FEB 96) 
(CRISWIR.DAT) 

PEAK TINE(BRS) PEAK DISCBARGE(CFS) PEAK ELEVATION(FEET) 
14.97 92.13 627.72 

TINE(BRS) FIRST BYDROGRAPB POINT= .00 BOORS TINE INCREMENT= ,10 BOORS DRAINAGE AREA= 
.oo DISCBG .00 .00 ,14 ,16 .16 .16 .16 .16 .16 

1.00 DISCBG .16 .16 .15 .15 .15 ,15 .15 .15 .15 
2.00 DISCBG .15 .15 .14 .14 .14 .14 ,14 .14 .14 
3.00 DISCBG ,14 .14 ,14 ,14 .13 .13 .13 ,13 .13 
4.00 DISCBG ,13 ,13 ,13 ,13 .13 .13 .12 .12 .12 
5.00 DISCBG .12 ,12 .12 ,12 ,12 .12 .12 .12 .12 
6.00 DISCBG .11 ,11 .11 ,11 ,11 ,11 .11 .11 .11 
7.00 DISCBG ,11 .11 .10 ,10 ,10 .10 .10 .10 .10 
8.00 DISCBG .10 .10 ,10 ,10 ,10 ,10 .10 .10 .09 
9.00 DISCBG .09 .09 ,09 .09 .09 .09 .09 .09 .10 

10.00 DISCBG .13 .15 ,18 ,23 .29 .36 .42 .53 .61 
11.00 DISCBG ,91 1.03 1.14 1.27 1.43 1.62 1.86 2.20 2,76 

1.00 DISCBG 5.22 7.62 11.65 16.36 19,66 23,61 28.14 29.86 30.84 
"-,:3,00 DISCBG 40.04 48.59 55.83 61.84 66.81 70.94 74,39 77.28 79. 74 

14.00 DISCBG 83.68 85.28 86.71 87 ,97 89.08 90.04 90.82 91.43 91.86 
15.00 DISCBG 92.13 91.98 91.65 91.16 90.54 89.80 88.95 88.00 86.97 
16.00 DISCBG 84.71 83.51 82.28 81.03 79.77 78.51 77.26 76.02 74.79 
17,00 DISCBG 72.38 71.19 70.02 68.87 67.73 66.61 65.51 64.43 63.37 
18.00 DISCBG 61.31 60,32 59.34 58.38 57.43 56,49 55.56 54,64 53.73 
19.00 DISCBG 51.91 51.02 50,13 49.26 48.40 47.55 46.72 45.90 45.10 
20.00 DISCBG 43.56 42.81 42.08 41.35 40.63 39.92 39.22 38.52 37.84 
21.00 DISCBG 36.50 35,85 35.23 34.65 34.12 33.62 33,16 32.72 32,30 
22.00 DISCBG 32.09 32.01 31.93 31.84 31. 74 31.63 31.51 31.39 31.25 
23.00 DISCBG 30.96 30.81 30.65 30.48 30.31 30.U 29.96 29. 78 29.60 
24.00 DISCBG 28.12 27.11 26.29 25,61 25.04 24.53 24.06 23.62 23.20 
25.00 DISCBG 22.37 21.97 21.56 21.15 20, 74 20.33 19.91 19.49 19.07 
26.00 DISCBG 18.23 17.80 17.37 16.94 16.50 16.00 15.12 14.45 13.90 
27.00 DISCBG 12.97 12.53 12.11 11.69 11.28 10.88 10.48 10.10 9.72 
28,00 DISCBG 8,99 8,65 8,31 7,97 7.65 7.34 7.04 6,75 6.47 
29.00 DISCBG 5.93 5.68 5,43 5.19 4.97 4,75 4.53 4.27 4,01 

RUHOFF VOLUME ABOVE BASEFWI = 1.14 WATERSHED INCHES, 740.61 CFS-HRS, 61.20 ACRE-FEET; BASEFLOW = 

OPERATIOII ROIIOFF STRUCTURE 20 
OOTPOT IIYDROGRAPB= l 
AREA= .03 SQ Ml IIIPOT ROIIOFF CURVE= 81. TIME OF COIICEIITRATIOII= .61 l!OORS 
mERNAL BYDROGRAPB TIME INCREHEJIT= .0813 BOORS 

~ 

PEAK TIME(BRS) PEAK DISCBARGE(CFS) PEAK ELEVATIOH(FEET) 
12.25 27 .66 (ROIIOFF) 

TIME(BRS) FIRST BYDROGRAPB POINT = ,00 BOORS TIME INCREMENT= .10 BOORS DRAINAGE AREA= 

JOB l PASS 2 
PAGE 31 

1.01 SQ.MI. 
.16 
.15 
.14 
,13 
.12 
.12 
.11 
,10 
.09 
.10 
.78 

3.80 
31.92 
81.85 
92.09 
85.87 
73.57 
62.33 
52.82 
44.32 
37 .16 
32.15 
31.11 
29.29 
22.78 
18.65 
13.42 
9.35 
6.19 
3.82 

.00 CFS 

.03 SQ.HI. 



8.00 DISCHG .01 .01 .02 .03 .04 .06 .07 .09 .11 .13 
9.00 DISCHG .14 .16 ,18 .21 .23 .25 ,28 .31 .34 .37 

1 

~ 

TR20 XEQ 02-12-96 13:56 CRISSHA!l DRAIN HYDROLOGY BALL ROAD TO PLUM BROOK (FEB 96) JOB 1 PASS 2 
REY PC 09/83( ,2) INCLUDES GREEBS DRAIN ENCLOSURE (CRISLC»IR.DAT) PAGE 32 

10.00 DISCHG ,40 .43 .46 ,50 ,54 .60 .66 .74 .84 .95 
11.00 DISCHG 1.07 1.21 1.36 1.53 1.72 1.97 2.47 3.53 5,66 9.62 
12.00 D!SC!!G 15.65 22,B 27.19 27.33 24.32 19.88 15.59 12.45 10.21 8.52 
13.00 DISCHG 7.24 6.25 5.50 4.89 4,40 4.00 3.68 3.40 3.14 2,92 
14.00 DISCHG 2.74 2,60 2.48 2.36 2.26 2.16 2.01 1.98 1.88 1.81 
15.00 DISCHG 1.74 1.70 1.67 1.64 1.62 1.59 1.54 1.50 1.46 1.44 
16.00 DISCHG 1.42 1.41 1.40 1.40 1.40 1.39 1.39 1.37 1.34 1.29 
17.00 DISCHG 1.26 1.23 1.21 1.19 1.18 1.18 1.18 1.17 1.17 1.16 
18.00 DISCHG 1.13 1.09 1.05 1.01 .99 .97 .96 .95 .95 .95 
19.00 DISCHG .95 .94 .94 .94 • 94 .94 .94 .94 .94 .93 
20.00 DISCHG .90 .86 ,82 .79 .76 • 74 .73 .73 .72 • 72 
21.00 DISCHG .72 .71 .71 .71 • 71 • 71 • 71 .71 • 71 .71 
22.00 DISCHG .71 .71 • 71 • 71 • 71 • 71 .72 .72 .72 .72 
23.00 DISCHG .72 .72 .72 .72 • 72 .72 • 72 .72 • 72 • 70 
24.00 DISCHG .68 .62 .54 ,43 .32 ,22 .15 .10 .07 .04 
25,00 DISCHG .03 ,02 .01 .01 .01 .00 

ROIIOFF VOLUME ABOVE BASEFWi = 2,29 WATERSHED INCHES, 38.42 CFS-HRS, 3,17 ACRE-FEET; BASE!Wi = .00 CFS 

brd!TIOH ADDIIYD STRUC'l'IJRE 20 
IJIPOT HYDROGRAPBS= 1, 2 OOTPOT BYDROGRAPB= 3 

PEAK TIME(BRS) PEAK DISCIIARGE(CFS) PEAK ELEVATIOH(FEET) 
12,56 43.83 628.77 
14,94 93.91 630.93 

TINE(BRS) FIRST BYDROGRAPB POINT= .00 BOORS TINE INCREMENT = .10 BOORS DRAIHAGE AREA= 1.04 SQ.HI. 
.oo DISCHG .oo .00 .14 .16 .16 .16 .16 .16 .16 .16 

1.00 DISCHG .16 .16 .15 .15 .15 .15 .15 .15 .15 .15 
2.00 DiSUIG .i5 .i5 .14 .14 .14 .14 .14 .14 .14 .14 
3.00 DISCHG .u .14 .14 .14 .13 .13 .13 .13 .13 .13 
4.00 DISCHG .13 .13 .13 .13 .13 .13 .12 .12 .12 .12 
5.00 DISCHG .12 .12 .12 .12 .12 .12 .12 .12 .12 .12 
6.00 DISCHG .11 .11 .11 .11 .11 .11 .11 .11 .11 .11 
7.00 DISCHG .11 .11 .10 .10 .10 .10 .10 .10 .10 .10 
8.00 DISCHG .11 .11 .12 ,13 ,14 .15 .17 .19 .20 .22 
9.00 DISCHG .24 .26 .28 .30 .32 .35 .37 .40 .43 .47 

10.00 DISCHG .52 .58 .64 • 73 .83 .96 1.09 1.27 1.45 1.72 .. "" DISCXG ... ... ... 2.61 3.15 3.59 4.33 5.73 8.42 1... J"" 
.L.Lo\N .Lo :ro "·"' ,t.:,.1 .I.J·•" 
12.00 DISCHG 20.86 30.06 38.83 43.69 43.98 43.50 43.73 42.31 41.05 40.44 
13.00 DISCHG 47.28 54.84 61.33 66.73 71.22 74.95 78.06 80.68 82.88 84.77 
14.00 DISCHG 86,42 87,88 89.19 90,34 91.35 92,20 92,89 93.41 93, 74 93.89 
15.00 DISCHG 93.87 93.67 93.32 92.81 92.16 91.38 90.49 89.50 88.43 87.31 
-~.oo DISCHG 86.13 84.92 83.68 82.43 81.17 79.91 78.65 77.39 76.12 74.87 

.00 DISCHG 73.63 72.42 71.23 70.06 68.91 67.79 66.68 65.60 64.54 63.49 
-18.00 DISCHG 62.44 61.41 60.39 59.39 58.42 57.46 56.52 55.60 54.68 53. 76 

19.00 DISCHG 52.86 51.96 51.08 50.20 49.34 48.49 47.66 46.85 46.04 45.25 
20.00 D!SC!!G H.46 n ,a nan _..,,.. ,, 1Q •n £'7 'HI, ftC 11"1, -,c ":ID "-'- 'l'7 H .. ., ....... '14.o7U 'tC,o.L'I 't.LoJ7 'tVoUI J7o:IJ J;lo,l.J Jfi;loJU JI oUU 

1 



--,o XEQ 02-12-96 13:56 CRISSMAII DRAIN BYDROUlGY HALL ROAD ro PLUM BROOK (FEB 96) JOB 1 PASS 2 - REV PC 09/83( .2) IIICLODES GREENS DRAIN ENCLOSURE (CRISIOO.DAT) PAGE 33 

21.00 DISCBG 37.21 36.57 35.94 35.37 34.83 34.34 33.87 33.43 33.02 32.87 
22.00 DISCBG 32.80 32. 73 32.65 32.56 32.46 32.35 32.23 32.10 31.97 31.82 
23.00 DISCBG 31.68 31.52 31.36 31.20 31.03 30.86 30.68 30.50 30.31 29.99 
24.00 DISCBG 28. 79 27.73 26.83 26.04 25.36 24.75 24.21 23.72 23.26 22.83 
25.00 DISCBG 22.40 21.98 21.57 21.16 20.74 20.33 19.91 19.49 19.07 18.65 
26.00 DISCBG 18.23 17.80 17.37 16.94 16.50 16.00 15.12 14.45 13.90 13.42 
27.00 DISCBG 12.97 12.53 12.11 11.69 11.28 10.88 10.48 10.10 9.72 9.35 
28.00 DISCBG 8.99 8.65 8.31 7.97 7.65 7.34 7.04 6.75 6.47 6.19 
29.00 DISCBG 5.93 5.68 5.43 5.19 4.97 4.75 4.53 4.27 4.01 3.82 

ROIIOFF VOLUME AOOVE BASEFl.Oli = 1.16 WATERSHED INCHES, 779.02 CFS-HRS, 64.38 ACRE-FEET; BASEFI.Oli = .00 CFS 

OPERATION ROIIOFF STRllC'l'1JRE 10 
OOTPOT BYDROGRAPB= 1 
AREA= .42 SQ NI INPOT ROIIOFF CURVE= 75. TINE OF CONCENTRATION= 1.51 HOORS 
INTERNAL BYDROGRAPB TINE IIICREIIENT= .1007 BOORS 

PEAK TINE( HRS) PEAK DISCBARGE(CFS) PEAK ELEVATION(FEET) 
12.92 185.69 (ROIIOFF) 
23,69 10.38 (ROIIOFF) 

:(HRS) FIRST IIYDROGRAPII POIIIT = .00 BOORS TINE IBCREIIEIIT = .10 BOORS DRAINAGE AREA= .42 SQ.MI, 
'--9.00 DISCBG .00 .oo .oo .00 .00 .00 .00 .01 .03 .05 

10.00 DISCBG .10 .16 .25 .36 .51 .70 .93 1.20 1.54 1.94 
11.00 DISCBG 2.41 2.98 3.64 4.41 5.32 6.41 7.91 10.18 13.92 20.53 
12.00 DISCBG 31.42 46.74 66.08 89.21 114. 72 139.34 159.66 174.09 182.53 185.64 
13.00 DISCBG 183.98 178.06 169.31 158.17 145.01 131.53 119.59 109.39 100.35 92.34 
14.00 DISCBG 85.21 78.63 72.58 67.19 62.40 58.05 54.12 50.58 47.36 44.42 
15.00 DISCBG 41.80 39.42 37.27 35.35 33.62 32.06 30.66 29.40 28.27 27.23 
16.00 DISCBG 26.29 25.47 24. 72 24.04 23.41 22.83 22.31 21.83 21.39 21.00 
17.00 DISCBG 20.67 20.34 20.00 19.66 19.33 19.00 18.70 18.42 18.17 17.93 
18.00 DISCBG 17.70 17.48 17.26 17.01 16. 74 16.45 16.15 15.86 15.57 15.30 
19.00 DISCBG 15.05 14.82 14.62 14.45 14.31 14.20 14.10 14.02 13.95 13.88 
20.00 DISCBG 13.80 13.70 13.57 13.40 13.19 12.96 12.70 12.44 12.18 11.93 
21.00 DISCBG 11.70 11.49 11.30 11.14 11.01 10.90 10.81 10.73 10.67 10.61 
22.00 DISCBG 10.57 10.53 10.50 10.47 10.45 10.43 10.42 10.41 10.40 10.39 
23.00 DISCBG 10.39 10.38 10.38 10.38 10.38 10.38 10.38 10.38 10.38 10.37 
24.00 DISCBG 10.33 10.25 10.10 9.85 9.50 9.04 8.46 7.79 7.06 6,31 
25,00 DISCBG 5,56 4,85 4.17 3.56 3.02 2.56 2.17 1.84 1.56 1.33 
26.00 DISCBG 1.13 .96 .81 .69 .59 .50 .42 .35 .30 ,25 
27.00 DISCBG ,21 .18 .15 .13 .11 .09 .07 .06 .05 .04 
28.00 DISCBG .03 ,03 .02 .01 ,01 .01 .oo 

ROIIOFF VOLUME AOOVE BASEFl.Oli = 1. 82 WATERSHED INCHES, 492.78 CFS-HRS, 40. 72 ACRE-FEET; BASEFI.Oli = .00 CFS 

' "ATION ADDBYD STROCTURE 9 

- INPOT BYDROGRAPBS= 1, 3 OOTPOT HYDROGRAPB= 6 
1 



TR20 XEQ 02-12-96 13:56 
REV PC 09/83( .2) 

CRISSMAII DRAIN HYDROLOGY BALL ROAD TO PLDN BROOK 
INCLUDES GREENS DRAIN ENCLOSURE 

(FEB 96) 
(CRISI.DHR.DAT) 

- PEAK TIME(BRS) PEAK DISCIIARGE(CFS) PEAK ELEVATION(FEET) 
13,09 232.92 619.63 

TIME(BRS) FIRST IIYDROGRAPII POIHT = .00 BOORS TINE IHCREIIEHT = .10 BOORS DRAIHAGE AREA= 
.00 DISCBG .oo .00 .14 ,16 .16 .16 .16 .16 .16 

1.00 DISCBG .16 .16 .15 .15 .15 .15 .15 .15 .15 
2.00 DISCBG .15 .15 .14 .14 .14 .14 .14 .14 .14 
3.00 DISCBG .14 .14 .14 .14 .13 .13 .13 .13 .13 
4.00 DISCBG .13 .13 .13 .13 .13 .13 .12 .12 .12 
5.00 DISCBG .12 .12 .12 .12 .12 .12 .12 .12 .12 
6.00 DISCBG .11 .11 .11 .11 .11 .11 .11 .11 .11 
7.00 DISCBG .11 .11 .10 .10 .10 .10 .10 .10 .10 
8.00 DISCBG .11 .11 .12 .13 .14 ,15 .17 .19 .20 
9.00 DISCBG .24 .26 .28 .30 .32 .35 .37 .41 .46 

10.00 DISCHG .62 • 73 .89 1.10 1.35 1.65 2.01 2.47 2.99 
11.00 DISCBG 4.40 5.22 6.15 7.22 8.47 10.01 12,24 15.91 22.35 
12.00 D!SC!!G 52.28 76.80 104.91 132.90 158.70 182.84 203,39 216,40 223.58 
13.00 DISCBG 231.26 232,90 230.64 224,90 216.23 206.48 197.66 190.07 183.23 
14.00 DISCBG 171.63 166.52 161.77 157,53 153.74 150.25 147 .01 143. 99 141.10 
15.00 DISCBG 135.67 133.09 130.59 128.16 125. 78 123.44 121.15 118.90 116.70 
16.00 DISCBG 112.42 110.39 108.40 106.47 104.58 102.74 100.96 99.21 97.51 
17.00 DISCBG 94.30 92. 75 91.23 89.72 88.24 86.79 85.38 84.02 82.70 
18.00 DISCBG 80.14 78.89 77.65 76,40 75.16 73.91 72,68 71.45 70.25 
19.00 DISCBG 67.91 66.78 65.70 64.65 63.65 62.69 61.76 60.87 60.00 
~o.oo DISCBG 58.26 57.37 56.46 55.54 54.59 53.62 52.66 51.69 50. 74 

_.1.00 DISCBG 48.92 48.06 47.25 46.51 45.84 45.24 44.68 44.17 43.68 

1 

22.00 DISCBG 43.37 43.26 43.15 43.03 42.91 42.78 42.65 42.51 42.36 
23.00 DISCBG 42.06 41.91 41.74 41.58 41.41 41.24 41.06 40.88 40.70 
24.00 DISCBG 39.12 37.98 36.93 35.90 34.86 33.79 32.67 31.51 30.33 
25.00 DISCBG 27.97 26.83 25.74 24. 72 23.n 22.88 22.08 21.33 20.64 
26.00 DISCBG 19.36 18. 76 18.18 17.63 17.09 16.50 15.54 14.80 14.20 
27.00 DISCBG 13.18 12. 71 12.26 11.82 11.39 10.97 10.56 10.16 9.77 
28.00 DISCBG 9.03 8.67 8.32 7.99 7.66 7.35 7,04 6.75 6.47 
29.00 DISCBG 5.93 5.68 5.43 5.19 4.97 4.75 4.53 4.27 4.01 

RIJIIOFF VOLDNE ABOVE BASEFUlW = 1.35 WATERSHED INCHES, 1271. 81 CFS-HRS, 105.10 ACRE-FEET; BASEFUlW = 

OPERATION RIJIIOFF CROSS SECTION 80 
OOTPOT HYDROGRAPB= 1 
AREA= .29 SQ MI IBPOT Rll!IOFF CURVE= 86, TINE OF CONCEHTRATION• 2.29 BOORS 
mERNAL HYDROORAPR TIME IIICREIIEMT= .1018 BOORS 

PEAK TIME(BRS) PEAK DISCBARGE(CFS) PEAK ELEVATION(FEET) 
13.42 145,41 (Rll!IOFF) 

TINE(BRS) FIRST HYDROGRAPB POINT = .00 BOORS TIME INCREIIEHT = .10 HOURS DRAIHAGE AREA= 
6.00 DISCHG 
7, 00 DISCHG 

TR20 XEQ 02-12-96 13:56 
REV PC 09/83( .2) 

.oo 

.10 
.00 .oo .oo .01 .01 
.14 .18 .23 .29 .35 

CRISSMAII DRAIN HYDROLOGY BALL ROAD TO PLDN BROOK 
IIICLODES GREENS DRAIN ENCLOSURE 

,02 ,04 
.42 .50 

(FEB 96) 
(CRISI.OMR.DAT) 

.05 

.58 

JOB 1 PASS 2 
PAGE 34 

1.46 SQ.MI. 
.16 
.15 
,14 
.13 
.12 
.12 
.11 
.10 
.22 
.52 

3.66 
33.95 

226,07 
177.11 
138.32 
114.54 

95.87 
81.42 
69.06 
59,13 
49.81 
43.48 
42.22 
40.36 
29.14 
19.98 
13,68 
9.39 
6.19 
3.82 

.00 CFS 

,29 SQ.MI. 
.08 
.67 

JOB 1 PASS 2 
PAGE 35 



8.00 DISCBG .77 .86 .97 1.08 1.19 1.31 1.44 1.58 1.72 
9.00 DISCBG 2.03 2.21 2.39 2.59 2.80 3.01 3,24 3.48 3.73 __ o,oo DISCBG 4.26 4.55 4.84 5.15 5.48 5.82 6.19 6.58 7.00 

11.00 DISCBG 7.98 8.55 9.19 9.90 10. 71 11.62 12,78 14,31 16.53 
12.00 DISCBG 24.74 30.97 38.63 47.65 58.08 69,89 82.85 96.12 108.72 
13.00 DISCBG 129.07 136,20 141.13 144.12 145.36 144. 92 142.91 139,54 135.14 
14.00 DISCBG 123.67 116.67 109.16 101.69 94. 72 88,44 82. 77 77.60 72.82 
15.00 DISCBG 64.39 60.64 57.09 53, 74 50.62 47.75 45.13 42.72 40.48 
16.00 DISCBG 36.49 34. 72 33.09 31.59 30.19 28,92 27.77 26. 71 25.74 
17.00 DISCBG 24.04 23.29 22.59 21.92 21.29 20, 71 20,16 19.64 19.17 
18.00 DISCBG 18.29 17,88 17.50 17,15 16.80 16,46 16.11 15,77 15.43 
19.00 DISCBG 14.77 14,46 14,15 13,86 13.60 13,36 13,15 12,97 12.79 
20.00 DISCBG 12.48 12,34 12.21 12,07 11.94 11.80 11.65 11.49 11.33 
21.00 DISCBG 10,98 10,81 10.64 10,47 10.30 10,15 10.00 9.86 9.72 
22.00 DISCBG 9.49 9.39 9.30 9,23 9.16 9.10 9.04 9.00 8.95 
23.00 DISCBG 8.88 8.85 8.82 8.79 8. 77 8.75 8.73 8. 72 8.70 
24.00 DISCBG 8.66 8,63 8.58 8.50 8.40 8.27 8.10 7.88 7.62 
25.00 DISCBG 6.96 6.59 6.19 5.78 5.36 4.94 4.53 4.13 3.75 
26.00 DISCBG 3.05 2.74 2.45 2.19 1.96 1.76 1.58 1.42 1.28 
27.00 DISCBG 1.03 .92 .83 , 74 ,67 .60 .54 .48 ,43 
28.00 DISCBG .35 .31 .28 ,25 ,22 .20 .18 .16 .14 
29.00 DISCBG .11 .10 .09 .08 ,07 .06 .05 .05 .04 

RDIIOFF VOLUME ABOVE BASEFLOW = 2, 73 WATERSHED IltCHES, 510.41 CFS-HRS, 42.18 ACRE-FEET; BASEFUlW = 

BIECOTIVE CONTROL OPERATION ENDC11P 
a:»IPOTATIONS COMPLETED FOR PASS 2 -

1 

TR20 XEQ 02-12-96 13:56 
P.!V PC 09/83( .2) 

CRISSIWI DRAIB HYDROLOGY HALL ROAD TO PLDM BROOK 
I!CLUDES GPJ:EHS DRAIM EMC'.DSURE 

OCBANGES TO STANDARD CONTROL LIST FOLUlW 

EXECUTIVE COIITROL OPERATIOII ALTER 

STAIIDARD CONTROL OPERATION ADDHYD STRUCTURE 9 

(FEB 96) 
(CRISU!IR.D>.T) 

IIIPOT HYDROGRAPBS = 113 OOTPOT HYDROGRAPH = 6 
OOTPOT OPTIONS IN EFFECT PEAK HYD VOL SDM 

1 

DATA FIELD VALUES= 

TR20 XEQ 02-12-96 13:56 
REV PC 09/83(,2) 

CRISSMAN DRAIN HYDROLOGY HALL ROAD TO PLDM BROOK 
IBCLUDES GREEKS DRAIB EIICLOSURE 

EXECOTIVE CONTROL OPERATION READBD 
+ DISCHARGE HYDROGRAPH, HYDROGRAPII LOCATION 2 

(FEB 96) 
(CRISWIR.DAT) 

.0000 

1.87 
3.99 
7.47 

19,88 
119,82 
129,85 
68.42 
38,40 
24,86 
18, 72 
15.10 
12,63 
11.16 
9.60 
8.91 
8.68 
7.31 
3.39 
1.15 

.39 

.13 

.04 

.00 CFS 

REalRD ID 

JOB 1 PASS 3 
PAGE 36 

RECORD ID 

REalRD ID 
.0000 .0000 

JOB 1 PASS 3 
PAGE 37 

RECORD ID STR 55 



ST!RTIIG TIJIE: .00 TIIIE IHCREMEll'l'= .10 DRAINAGE ARE!= • 38 BASE FUJII= .oo 

.00 .oo .00 .00 .oo 

T 
.00 .00 .oo .00 .oo 
.00 .00 .00 .oo .00 

8 .00 .00 .00 .oo .oo 
8 .oo .00 .oo .oo .oo 
8 .00 .oo .oo .00 .00 
8 .00 .00 .00 .00 .oo 
8 .oo .oo .oo .00 .00 
8 .00 .00 .00 .00 .00 
8 ,00 .oo .00 .00 .oo 
8 .oo .00 .oo .00 fVI . ..,.., 
8 .00 .00 .oo .00 .00 
8 .oo .oo .00 .00 .00 
8 .oo .oo .oo .00 .00 
8 .00 .00 .oo .oo .oo 
8 .oo .oo .oo .00 .00 
8 .00 .00 .oo .00 .oo 
8 .oo .00 .00 .01 .02 
8 ,03 .05 .09 .12 .16 
8 .21 .26 .31 .37 .44 
8 .50 .57 .65 .73 .82 
8 .93 1.05 1.20 1.38 1.59 
8 l,83 2.11 2.U 2.16 3.16 
8 3.65 4.51 6.20 9.59 15.89 
8 25.87 38.52 50,42 57.52 58.89 
8 55.88 50.22 44.22 39.50 36.08 

33.64 31.82 30.61 29.75 29.26 - 29.04 29,22 29.33 29,69 30.10 
8 30.63 31.12 31.66 32.12 32.62 
8 32.88 33.02 33.07 33.14 33.12 
8 33.13 33.07 33.07 33.01 33.01 
8 32.94 32.90 32, 78 32,71 32.58 
8 32.51 32.37 32,29 32.14 32,04 
8 31.87 31.73 31.52 31,32 31.03 
8 30.78 30,45 30.04 29.58 29.18 
8 28.72 28,33 27.87 27.47 27.01 
8 26,58 26.07 25.61 25.10 24,65 
8 24.17 23.77 23.33 22.95 22,53 
8 22.16 21.63 21.16 20.66 20.23 
8 19,76 19.35 18.91 18.53 18.10 
8 17.71 17.26 16.86 16.42 16.05 
8 15.66 15.34 14,99 14.72 14.40 
8 14.15 13.86 13.63 13.35 13,14 

l 

TR20 XEQ 02·12·96 13:56 CRISSIWI DRAIB IIYDROI.OOY HALL ROAD TO PLDM BROOK (FEB 96) JOB I PASS 3 
REV PC 09/83(.2) IICLODES GREENS DRAIII ENCIA50RE (CRISWIR,DAT) PAGE 38 

• 12.88 12.68 12,38 12.12 11.82 
11.59 11.32 11.12 10.88 10,71 - 10.50 10.34 10.15 10.02 9.85 0 

8 9.74 9.59 9.50 9.36 9.29 
8 9.17 9.11 9.00 8.94 8.83 
8 8,75 8.57 8.39 8.11 7.84 



8 7.52 7.28 7.01 6.82 6.62 
8 6.47 6.28 6.14 5.95 5.80 
8 5.60 5.44 5.22 5.05 4.82 

4.64 4.42 4.24 4.01 3.83 
3.61 3.44 3.22 3.06 2.86 

's 2.72 2.53 2.39 2.22 2.10 
8 1.94 1.84 1.69 1.60 1.47 
8 1.39 1.27 1.21 1.10 1.04 
8 .95 .90 .82 . 78 • 70 
8 .67 .60 .58 .51 .50 
8 .44 .43 .38 .37 .32 
9 ENDTBL 

EXECUTIVE COKTROL OPERATION READBD RECORD ID STR 55 
+ DISCHARGE HYDROGRAPII, HYDROGRAPII LOCATION 7 

STARTING TIME= .oo TIME INCREMENT= .10 DRAINAGE AREA= .38 BASE FLOW= .00 

8 .oo .00 .00 .oo .00 
8 .00 .00 .00 .00 .oo 
8 .00 .00 .00 .00 .00 
8 .00 .00 .00 .oo .00 
8 .oo .00 .00 .oo .00 
8 .00 .00 .00 .00 .00 
8 .00 .00 .00 .oo .00 
8 .00 .oo M .oo .00 .w 
8 .oo .00 .oo .00 .00 
8 .oo .00 .00 .oo .00 

.oo .00 .00 .oo .00 - .oo .00 .00 .oo .00 
8 .00 .00 .oo .oo .00 
8 .00 .oo .oo .00 .00 
8 .00 .oo .00 .00 .00 
8 .00 .oo .00 .00 .00 
8 .oo .00 .00 .oo .00 
8 .00 .oo .oo .01 .02 
8 .03 .05 .09 .12 .16 
8 .21 .26 .31 .37 .44 
8 .50 .57 .65 .73 .82 
8 .93 1.05 1.20 1.38 1.59 
8 1.83 2.11 2.41 2.76 3.16 
8 3.65 4.51 6.20 9.59 15.89 
8 25.87 38.52 50.42 57 .52 58.89 

1 

TR20 XEQ 02-12-96 13:56 CRis.sJIAII DRAIN HYDROLOGY BALL ROAD '1'0 PLOM BROOK (FEB 96) JOB 1 p~ 3 
REV PC 09/83(.2) INCLUDES GREENS DRAIN ENCWSURE (CRISLOO.DAT) PAGE 39 

8 55.88 50.22 44.22 39.50 36.08 
8 33.64 31.82 30.61 29.75 29.26 

' 29.04 29.22 29.33 29.69 30.10 
30.63 31.12 31.66 32.12 32.62 

s--- 32.88 33.02 33.07 33.14 33.12 
8 33.13 33.07 33.07 33.01 33.01 
8 32.94 32.90 32. 78 32. 71 32.58 
8 32.51 32.37 32.29 32,14 32.04 



8 31.87 31.73 31.52 31.32 31.03 
8 30. 78 30.45 30.04 29.58 29.18 
8 28. 72 28.32 27.87 27.47 27.01 

26.58 26.07 25.61 25.10 24,65 - 24.17 23. 77 23.33 22.95 22.53 
8 22.16 21.63 21.16 20.66 20.23 
8 19. 76 19.35 18.91 18.53 18.10 
8 17. 71 17.26 16.86 16.42 16.05 
8 15.66 15.34 14.99 14.72 14.40 
8 14,15 13,86 13.63 13.35 13.14 
8 12.88 12.68 12.38 12.12 11.82 
8 11.59 11.32 11.12 10.88 10.71 
• , n "" 1n '\U 1n H, ,n n') Q •• • ..,u.~ .I.Vo,,11"1 .&.Vo,._,,11 .I.VoVil, 7oV,,11 

8 9.74 9.59 9.50 9.36 9.29 
8 9.17 9.10 9.00 8.94 8.83 
8 8.74 8.57 8.39 8.11 7.84 
8 7.52 7.27 7.01 6.82 6.62 
8 6.47 6.28 6.14 5.95 5.80 
8 5.60 5.44 5.22 5.05 4.82 
8 4,64 4.42 4.24 4.01 3.83 
8 3.61 3.44 3.23 3.06 2,86 
8 2.72 2.53 2.39 2.22 2.10 
8 1.94 1.84 1.69 1.60 1.47 
8 1.39 1.28 1.21 1.10 1.04 
8 .95 .90 .82 . 78 .70 
8 .67 .60 .58 .51 .50 
8 .44 .43 .38 .37 .32 
9 EIIDTBL 

~TIVE CONTROL OPERATION IIICREH RECORD ID 
+ NAIH TIME IHCREHEHT = ,10 BOORS 

EXECUTIVE CONTROL OPERATIOII COMPOT RECORD ID 
+ FROM XSECTIOII 130 
+ TO XSECTIOH 80 

ST!RTIHG TIME= .00 RAIN DEP'l'II = 4.50 RAIN DURATION= 1.00 RAIH TABLE NO,= 2 AIIT. HOIST. COHO= 2 

1 

ALTERHATE NO.= 1 STORM NO.= 3 

OPERATION ROIOFF CROS.5 SECTION 130 
OOTPOT BYDROGR!PB= 2 

KAIN TIME INCREIIEIIT = .10 BOORS 

AREA= • 40 SQ MI INPUT ROJIOFF CURVE= 61. TIME OF CONCEHTRATIOH= 2 .18 BOORS 
IBTERHAL BYDROGRAPB TIME INCREHEHT= • 0969 BOORS 

(FEB 96) T"x20 XEQ 02-12-96 13:56 
REV PC 09/83(,2) 

CK155IIAII Dl!Alft HIDl!ULOGI IIALL l!UAD TO PLUM l!ROOi 
INCLUDES GREENS DRAIH ENCWSORE ( CRISLOIIR, DAT) 

TINE(HRS) 
11.00 
12.00 

PEAK TIHE(HRS) 
13.55 

PEAK DISCBARGE(CFS) 
69.41 

PEAK ELEVATIOH(FEET) 
(RUNOFF) 

FIRST HYDROGRAPII POINT= .00 BOORS 
.oo 

TIME IHCREIIEIIT = .10 BOORS 
DISCBG .00 .00 .00 .00 .00 .02 
DISCBG 2,55 4.80 7.85 11.71 16.44 22.21 28.97 

DRAINAGE AREA = 
,09 .34 

36.19 43.32 

jQB i PASS 3 
PAGE 40 

.40 SQ.HI. 
1.07 

49.84 



13.00 
14.00 
15.00 
16.00 
.7.00 

"-18.00 
19.00 
20.00 
21.00 
22.00 
23.00 
24.00 
25.00 
26.00 
27.00 
28,00 
29.00 

DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 

55.56 
63.11 
37.57 
23.88 
17.49 
14.32 
12.04 
10.55 
9.40 
8.21 
7.80 
7.70 
6.06 
2.44 
• 78 
,25 
.07 

60.25 
60.09 
35.76 
22.98 
17.09 
14.08 
11.83 
10.46 
9.26 
8.14 
7,79 
7.68 
5.69 
2.18 
• 70 
,22 
.07 

63.88 
56.86 
34.03 
22.14 
16,71 
13.85 
11,64 
10.37 
9.11 
8.08 
7.77 
7.63 
5.31 
1.94 
.62 
.20 
.06 

66.61 
53.75 
32,41 
21.36 
16.35 
13.63 
11.46 
10.27 
8.98 
8.03 
7.76 
7.57 
4.92 
1.72 

.56 
,17 
.05 

68.42 
50.90 
30.91 
20.66 
16.01 
13.40 
11.30 
10.17 
8.84 
7.98 
7. 75 
7.47 
4.53 
1.54 

.50 

.16 

.04 

69.31 
48.28 
29.53 
20.01 
15,69 
13.18 
11.15 
10,07 
8.71 
7.94 
7,74 
7.34 
4.14 
1.37 

.44 

.14 

.04 

69.33 
45.85 
28.23 
19.42 
15,38 
12,95 
11.01 
9.95 
8.60 
7.91 
7,73 
7.17 
3,76 
1.23 

.39 

.12 

.03 

68.66 
43.55 
27.02 
18.87 
15,09 
12,72 
10.88 
9.82 
8.49 
7,87 
7,73 
6.96 
3.40 
1.10 
.35 
.11 
.03 

67.43 
41.42 
25.90 
18.37 
14,81 
12.49 
10.76 
9.68 
8,38 
7.85 
7. 72 
6.70 
3.06 

.98 

.31 

.10 

.02 

65.59 
39.45 
24.85 
17.92 
14,56 
12.26 
10.66 
9.54 
8.29 
7.82 
7. 72 
6.40 
2. 74 
.88 
.28 
.08 
.02 

RDBOFF VOLUME AIIOVE BASE!Wi = 1.08 WATERSHED INCHFS, 278.51 CFS-HRS, 23,02 ACRE-FEET; BASEFUJW = .00 CFS 

OPERATION ADDIIYD CROSS SECTION 130 
IIPIJT BYDROGRAPBS= 2, 7 

PW: TINE(HRS) 
13.58 

OOTPOT BYDROGRAPB= 1 

PW: DISCBARGE(CFS) 
98.57 

PW: ELEVATIOH(FEET) 
639.77 

ROJIOFF VOLUME AIIOVE BASEl'UJW = 1.20 WATERSHED INCHES, 600.65 CFS-HRS, 49,64 ACRE-FEET; BASE!Wi = ,00 CFS 

'-..-tl!ATIOII REACH CROSS SECTION 120 
IIPIJT IIYDROGRAPII= 1 OO'l'POT BYDROGRAPII= 2 
LENGTH= 1387.00 FEET IIIPOT = RATIIIG CURVE REPRF.SEIITATIVE OF REACH 

0 <XlEFFICIEIITS USED IN ROOTING RELATED TO CROSS SECTION AREA, X= 1,41 M= 1.22 
0 lllDIFIED ATT·KIB ROOTING COEFFICIEIIT = .66 PW: TRAVEL TIME= .10 ROORS 

1 

TIME(HRS) 
8.00 
9,00 

10.00 

PW: TIME(HRS) 
13. 72 

PW: DISCBARGE(CTS) 
98.31 

PW: ELEVATION(FEET) 
634.91 

FIRST llYDROGRAPII POINT= 
DISCHG .00 ,00 
DISCHG ,01 ,02 
DISCHG ,41 ,47 

.00 ROORS 
.oo 
.04 
.53 

TIME IIICREHEIIT = .10 BOORS 
.00 .00 .00 .00 
-~ .w .14 -~ 
.61 .69 .77 .88 

TR20 XEQ 02-12-96 13:56 CRISSMAN DRAIN HYDROLOGY BALL ROAD TO PLUM BROOK (FEB 96) 

DRAIIIAGE AREA= 
.oo .00 
.23 .28 
.99 1.13 

REV PC 09/83(.2) IBCLODFS GREENS DRAIN ENCLOSURE (CRISIDIIR.DAT) 

11.00 DISCHG 1.49 1.71 1.97 2.26 2,59 2,96 3.41 4.14 5.55 
12.00 DISCHG 14.02 23.47 36.50 50.78 62.89 71.05 75.67 77.98 79.57 
13.00 DISCHG 84.47 87.57 90.53 93.13 95,25 96.84 97,83 98.30 98.10 
14.00 DISCHG 96.30 94.62 92,38 89.85 87.24 84.80 82.41 80.09 77,81 
j. 00 DISCHG 73.64 71.71 69.82 68,03 66.32 64. 75 63.25 61.86 60.51 

--16.00 DISCHG 58.06 56.97 55.91 54.94 53.99 53.14 52.31 51.55 50. 79 
17.00 DISCHG 49.33 48.63 47.91 47.15 46.35 45.59 44.81 44.08 43.34 
18.00 DISCHG 41.94 41.25 40.53 39.83 39.11 38.42 37, 71 37.06 36.40 
19.00 DISCHG 35.13 34.52 33.82 33.15 32.48 31.85 31.23 30.66 30.09 

• 78 SQ.MI. 
.01 
.34 

1.29 

JOB 1 

8,43 
81.71 
97,45 
75.68 
59.26 
50.07 
42.65 
35. 77 
29,57 

PA$ 3 
PAGE 41 



20.00 DISCHG 29.03 28.53 28.00 27.49 26.97 26.48 25.98 25.53 25.06 
21.00 DISCHG 24.18 23,77 23.34 22.95 22.54 22.17 21.79 21.45 21.07 
22.00 DISCHG 20.31 19.98 19.64 19.35 19.06 18.82 18.57 18.36 18,14 
03.00 DISCHG 17. 77 17.62 17.46 17.34 17.19 17.09 16.97 16.88 16.78 
4.00 DISCHG 16.60 16.50 16.33 16.13 15.83 15.49 15.08 14.66 14.21 

-25.00 DISCHG 13.27 12.78 12.25 11.73 11.16 10.61 10.04 9.49 8.92 
26.00 DISCHG 7.84 7.34 6.85 6.41 5.97 5.57 5.19 4.85 4.51 
27.00 DISCHG 3.89 3.64 3.37 3.13 2.90 2.70 2.49 2.32 2.14 
28.00 DISCHG 1.83 1.70 1.57 1.46 1.34 1.24 1.14 1.06 .97 
29.00 DISCHG .83 .77 • 70 .66 .59 .56 .22 .10 .05 

RtlllOFF VOLOIIE AMVE BASErulll = 1. 20 IIATERSBED IIICIIES, 600.75 CFS-HRS, 49.65 ACRE-FEET: BASEFLOli = 

OPERATIOII R1l!IOFF CllOSS SECTIOII 120 
OOTPOT IIYlliOGRAPII= 3 
All!= .02 SQ NI IIIPOT R1l!IOFF CURVE= 67. TIME OF COllCE!ITRATIOII: .49 BOORS 

TINE(HRS) 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
7,00 

-.s.oo 
19.00 
20.00 
21.00 
22.00 
23.00 
24.00 
25.00 

IlffERNAL IIYDROGRAPII TIME IIICRElll!IIT= .0653 BOORS 

PEAi TIME(l!RS) 
12.21 

PW DISCB!RGE(CFS) 
14.76 

FIRST BYDROGR!PII rom = .00 BOORS 
DISCIIG .01 .03 .07 ,12 
DISCHG 8.28 12.67 14.73 13.56 
DISCIIG 3.29 2.94 2.64 2.41 
DISCIIG 1.53 1.46 1.40 1.34 
DISCIIG 1.01 l,00 ,99 ,98 
DISCHG .86 .85 .85 .85 
DISCIIG • 75 • 74 .73 .73 
DISCIIG .69 .66 .63 .61 
DISCHG .59 .59 .59 .59 
DISCII: .55 .52 ,49 .47 
DISCHG ,45 .45 ,45 .45 
DISCHG .45 .45 .45 .45 
DISCHG .46 .46 .46 ,46 
DISCIIG .41 .37 .30 .22 
DISCIIG .01 .00 

PEAi ELEV!TIOB(FEET) 
{R1l!IOFF) 

TIME IHCREIIEN'l' = .10 BOORS 
,18 ,26 .46 

10.84 8.23 6.42 
2.22 2.05 1.92 
1.29 1.24 1.19 
.97 ,94 ,91 
.85 .85 .85 
.73 • 72 • 72 
.60 .59 .59 
.59 .59 .59 
.46 .46 .45 
.45 .45 .45 
.45 .45 .45 
.46 .46 .46 
.14 .08 .05 

DR!IIIAGE AREA = 
.95 2.02 

5.20 4.34 
1.81 1.70 
1.13 1.08 
.89 ,87 
.83 .80 
.73 • 72 
.59 .59 
.59 .59 
.45 .45 
.45 .45 
.45 .45 
.46 .46 
.03 .02 

Rll!IOFF VOLUME ~VE BASEFiili = 1. 46 WATERSHED INCHES, 18.87 CFS-HRS, 1.56 ACRE-FEET; BASEFLOW = 
1 

TR20 IEQ 02-12-96 13:56 
REV PC 09/83( .2) 

CRISSMAII DR.I.Ill HYDROLOGY BALL ROAD TO PLDN BROOI( 

IIICLIJDES GREEllS DR.I.Ill EJlrulSIJRE 
(FEB 96) 
(CRISLC»IR.DAT) 

OPERATIOII ADD1!¥1) STROCTOR& 50 

'rilm ( HRS I 
8.00 
9.00 

10.00 

IIPO'l' IIYDROGRAPIIS= 2, 3 OO'l'l'OT l!YDROGRAPII= 4 

PW TIME(HRS) 
13.70 

PEAK DISCHARGE(CFS) 
100.11 

PEAK ELEVATIOH(FEET) 
636.37 

FIRST HYDROGRAPI! ffiIHT = • 00 IIOORS 
.00 

TIME IIICREIIEHT = • 10 BOORS 
DISCIIG .00 .00 .oo .00 .00 .00 
DISCHG .01 .02 .04 .07 .10 .14 .19 
DISCIIG .41 .47 .53 .61 .69 • 77 .88 

llRAIIIAGE AREA= 
.oo .00 
.23 .28 
.99 1.13 

24.63 
20.70 
17.96 
16.70 
13.76 
8.39 
4.20 
1.99 

.91 

.03 

.00 CFS 

.02 SQ.MI. 
4.21 
3.75 
1.61 
1.04 

,86 
.77 
.71 
.59 
.58 
.45 
.45 
.45 
.44 
.01 

.00 CFS 

JOB 1 PASS 3 
PAGE 42 

.80 SQ.III • 
.01 
.34 

1.29 



ll.00 DISCBG 1.50 l.74 2.04 2.38 2.11 3.23 3.88 5.09 7.56 12.63 
12.00 DISCBG 22.30 36.14 51.22 64.35 73. 72 79.28 82.09 83.18 83.92 85.46 
13.00 DISCBG 87.76 90.51 93.17 95.54 97 .46 98.89 99.75 100.ll 99.80 99.06 
14.00 DISCBG 97.83 96.08 93.78 91.19 88.53 86.04 83.60 81.22 78.89 76.72 

' 
,.oo DISCBG 74.65 72.71 70.81 69.02 67.28 65.69 64.17 62.75 61.38 60.12 

'-16.00 DISCBG 58.92 57.82 56.76 55.79 54.85 54.00 53.16 52.38 51.59 50.84 
17.00 DISCBG 50.08 49.37 48.64 47.88 47.07 46.31 45.54 44.81 44.07 43.36 
18.00 DISCBG 42.63 41.91 41.16 40.44 39. 71 39.01 38.31 37.65 36.98 36.35 
19.00 DISCBG 35. 71 35.ll 34.41 33.74 33.07 32.45 31.83 31.25 30.68 30.15 
20.00 DISCBG 29.59 29.05 28.49 27.97 27.43 26.94 26.44 25.98 25.51 25.08 
21.00 DISCBG 24.63 24.22 23.79 23.40 22.99 22.62 22.24 21.90 21.52 21.15 
22.00 DISCBG 20.76 20.43 20.09 19.80 19.51 19.27 19.02 18.81 18.59 18.41 
23.00 DISCBG 18.23 18.08 17.92 17. 79 17.65 17.55 17.43 17,34 17.24 17.15 
24.00 DISCBG 17.01 16.86 16,63 16.34 15,97 15.58 15.13 14.69 14.23 13. 77 
25.00 DISCBG 13.28 12.78 12.25 11.73 11.16 10.61 10.04 9.49 8.92 8.39 
26.00 DISCBG 7.84 7.34 6,85 6.41 5.97 5.57 5.19 4.85 4.51 4.20 
27.00 DISCBG 3.89 3.64 3.37 3.13 2.90 2.10 2.49 2.32 2.14 1.99 
28.00 DISCBG 1.83 1.70 1.57 1.46 1.34 1.24 1.14 1.06 .97 .91 
29.00 DISCBG .83 .77 .70 .66 .59 .56 .22 .10 .05 .03 

RUIOFF VOLONE ABOVE BASEFLOli • 1.20 WATERSHED INCHES, 619,62 CFS-HRS, 51.21 ACRE-FEET; BASEFI.Oii • .00 CFS 

OPERATION RESVOR STRUCTURE 50 
IIPUT BYDROGRAPB= 4 OOTPUT BYDROGRAPB= 2 
SURFACE ELEVATION• 632.00 

PEAK TIME(BRS) PEAK DISCBARGE(CFS) PEAK ELEVATION(FEET) 
14.28 91.65 635.99 

'-i(BRS) FIRST BYDROGRAPB POINT• .00 BOORS TIME IBCRENENT = • 10 BOORS DRAIHAGE AREA= .80 SQ.MI • 
9.00 DISCBG .01 .02 .04 .07 .10 .13 .18 .22 .27 .33 

10.00 DISCBG .39 .46 .52 .60 .67 • 76 .86 .97 1.10 1.26 
11.00 DISCBG 1.46 1.70 1.98 2.31 2.69 3.14 3.74 4.82 7.02 11.52 
12.00 DISCBG 20.21 33.38 41.23 52.20 63.36 69.25 73.55 76.97 79.45 81.42 
13.00 DISCBG 83.37 85.54 87.91 90.34 90.55 90.69 90.85 91.02 91.19 91.34 
14.00 DISCBG 91.47 91.57 91.64 91.65 91.62 91.54 91.41 91.25 91.04 90. 79 
15.00 DISCBG 90.51 85.54 80.36 76.43 73.31 70. 74 68.55 66.64 64.44 62.00 

1 

TR20 XEQ 02-12-96 13:56 CRISSMAN DRAIN HYDROLOGY BALL ROAD ro PLUM BROOK (FEB 96) JOB 1 PASS 3 
REV PC 09/83( .2) INCLUDES GREEKS DRAIH EHCWSIJRE (CRISIOO.DAT) PAGE 43 

16.00 DISCBG 60.36 59.04 57.88 56.82 55.82 54.89 54.02 53.19 52.39 51.61 
17.00 DISCBG 50.85 50.11 49.38 48.64 47.87 47.09 46.32 45.56 44.81 44.09 
18.00 DISCBG 43.36 42.64 41.91 41.17 40.44 39.73 39.02 38.33 37.66 37.00 
19.00 DISCBG 36.36 35. 73 34.90 33.69 33.27 32.52 31.96 31.35 30. 79 30.24 
20.00 DISCBG 29.69 29.14 28.60 28.06 27.53 21.02 26.53 26.06 25.60 25.15 
21.00 DISCBG 24.72 24.29 23.87 23.47 23.07 22.69 . 22.32 21.96 21.60 21.21 
22.00 DISCBG 20.84 20.48 20.15 19.85 19.57 19.31 19,07 18.85 18.64 18.44 
23.00 DISCBG 18.26 18.10 17.95 17.81 17.68 17.56 17.45 17.35 17.26 17.16 
'1.00 DISCBG 17 .04 16.89 16.68 16.40 16.05 15.65 15.22 14.77 14.32 13.85 

.00 DISCBG 13.37 12.87 12.35 11.82 11.27 10.71 10.15 9.59 9.03 8.48 
'76.00 DISCBG 7.95 7.43 6.94 6.48 6,05 5.64 5.26 4.90 4.57 4.25 

27.00 DISCBG 3.95 3.68 3.42 3.17 2.94 2.73 2.53 2.35 2.17 2.01 
28.00 DISCBG 1.86 1. 72 1.60 1.48 1.36 1.26 1.16 1.07 .99 ,92 
29.00 DISCBG .84 • 78 • 72 .66 .61 .56 .31 .09 .07 .03 



RDIIOFF VOLUME ABOVE BASEFLOII = 1.20 WATERSHED INCHES, 619.61 CFS-HRS, 51.20 ACRE-FEET; BASEFLOII = .00 CFS 

l!TION RDIIOFF STRUCTURE 40 
- OOTPOT HYDROGRAPB= 1 

AREA= .19 SQ NI IIIPOT RDIIOFF CURVE= 71. TINE OF CONCEIITRATION= .53 KOORS 
IIITERll!L HYDROGRAPB TINE INCREIIEIIT= .0707 KOORS 

PEAK TINE(HRS) 
12.23 
19.67 
23.66 

PEAK DISCHARGE(CFS) 
164.15 

6.21 
4.77 

TOO(HRS) FIRST HYDROGRAPB POINT= .00 KOORS 
10.00 DISCHG .00 
11.00 DISCHG 1.99 
12.00 DISCHG 92,54 
13.00 DISCHG 38.13 
14.00 DISCHG 16,66 
15.00 DISCHG 10.89 
16,00 DISCHG 9.09 
17.00 DISCHG 8.01 
18.00 DISCHG 7.29 
19,00 DISCHG 6,19 
20.00 DISCHG 5.86 
21,00 DISCHG 4,71 
22.00 DISCHG 4,73 
23,00 DISCHG 4,75 
'.00 DISCHG 4,39 

.__,.oo DISCHG ,10 

RIJIOFF VOLUME ABOVE BASEFLOII = 

OPERATION ADDIIYD STRUCTURE 40 
1 

.00 .02 ,06 
2.56 3.23 3.99 

138.09 162,80 156.44 
33.73 30,15 27,25 
15,89 15.20 14,56 
10.68 10.55 10.46 
9.05 9,03 9.03 
7.85 7.76 7.70 
6.98 6.70 6.49 
6,19 6,19 6.19 
5,54 5.25 5.04 
4,71 4.71 4,71 
4,73 4.73 4.73 
4.75 4,76 4,76 
3,96 3.29 2.48 
,06 ,04 .02 

1. 7 4 WATERSHED INCHES, 

PEAK ELEVATION(FEET) 
(ROIIOFF) 
(RDIIOFF) 
(RDIIOFF) 

TIME IIICRENEIIT = .10 HOURS 
.15 .29 .49 

4.89 6.06 8.54 
129.30 99.55 77, 70 
24.93 22.94 21.29 
13.97 13.38 12,81 
10.33 10.07 9.76 
9.03 9.03 8.99 
7.67 7.65 7.64 
6.37 6.29 6,24 
6.20 6.20 6.21 
4.91 4.83 4,78 
4. 71 4,71 4. 71 
4.74 4.74 4.74 
4,76 4,76 4,77 
1.70 1.08 .67 

.01 .01 .00 

DRAINAGE AREA= 
,76 1.09 

14,61 26,39 
62.58 51.62 
19.87 18,65 
12.24 11.69 
9.48 9.28 
8,82 8.55 
7.64 7.63 
6.21 6.20 
6,21 6,19 
4,74 4.73 
4, 72 4. 72 
4,74 4,75 
4,77 4,76 
.42 ,26 

213.95 CFS-HRS, 17 .68 ACRE-FEET; BASEFLOII = 

TR20 XEQ 02-12-96 13:56 
REV PC 09/83(.2) 

CRISSNAB DRAIN HYDROUlGY HALL ROAD TO PLIJII BROOK 
IIICLODES GREENS DRAIN ENCIDSIJRE 

(FEB 96) 
(CRISWIR,DAT) 

INPOT HYDROGRAPHS= 1,2 OOTPOT HYDROGRAPB= 3 

Pl!ll TIME(HRS) Pl!ll DISCIIARGE(CFS) PEAK ELEVATION(FEE'I') 
12,27 209,42 698.70 

TINE(HRS) FIRST HYDROGRAPB POINT= .00 KOORS TINE IKCREIIEIIT = ,10 KOORS DRAINAGE AREA= 
9.00 DISCHG .01 ,02 .04 .07 .10 .13 .18 .22 .27 

10.00 DISCHG .39 .46 .54 .65 .82 1.05 1.34 1.72 2,19 
11.00 DISCHG 3.45 4.26 5,21 6.30 7.58 9,20 12.29 19,44 33.41 
12.00 DISCHG 112,75 171.47 204,02 208.64 192.66 168,80 151.25 139.55 131.06 
11.00 DISCHG 121.50 119.27 118.06 117 .58 115.48 113.63 112.14 110.89 109.84 

.00 DISCHG 108.13 107.47 106.84 106,22 105.59 104,92 104.23 103.49 102,73 
-rs.oo DISCHG 101.40 96.22 90.91 86.89 83.64 80.82 78,32 76,12 73.72 

16.00 DISCHG 69,45 68.09 66.91 65.84 64,85 63.92 63,01 62,01 60.94 
17.00 DISCHG 58,86 57.95 57.14 56.34 55.54 54. 74 53.96 53,20 52.44 
18.00 DISCHG 50.65 49.62 48.60 47.66 46.81 46.01 45.26 44,54 43.86 

.19 SQ.MI. 
1.50 

51.36 
44,02 
17,59 
11.23 
9.16 
8.25 
7.53 
6.19 
6,09 
4. 72 
4. 72 
4.75 
4,65 
,16 

.00 CFS 

JOB 1 PASS 3 
PAGE 44 

.99 SQ.MI, 
.33 

2.76 
62,88 

125.44 
108,93 
102.02 
71.16 
59.86 
51.61 
43,19 



19.00 DISCBG 42.55 41.92 41.09 39.89 39.46 38.72 38,16 37.56 36.99 36,33 
20.00 DISCHG 35.55 34.69 33.85 33.10 32.44 31.85 31.31 30.80 30.32 29,87 
21.00 DISCBG 29.43 28.99 28.58 28.17 27.78 27.40 27,03 26.68 26.32 25.94 
'2.00 DISCBG 25.56 25.21 24.89 24.58 24.30 24.05 23.81 23.59 23.38 23.19 

.00 DISCBG 23.02 22,86 22.71 22.57 22.44 22.33 22.22 22.12 22.01 21.81 
~-00 DISCBG 21.43 20,85 19.98 18.87 17.74 16. 73 15.89 15.19 14.58 14.01 

25.00 DISCBG 13.47 12,93 12,39 11.84 11.28 10.72 10.15 9.59 9.03 8.48 
26.00 DISCBG 7.95 7.43 6.94 6.48 6.05 5.64 5.26 4.90 4.57 4.25 
27.00 DISCBG 3.95 3.68 3.42 3.17 2,94 2,73 2.53 2.35 2.17 2.01 
28.00 DISCBG 1.86 1.72 1.60 1.48 1.36 1.26 1.16 1.07 .99 .92 
29.00 DISCBG .84 .78 .72 .66 .61 .56 ,31 .09 .07 .03 

RDIIOFF VOLUME Aa:>VE BASEFLOli = 1.31 WATERSHED INCBF.S, 833,56 CFS·BRS, 68.88 ACRE-FEET; BASEFLOli = .00 CFS 

OPERATION RF.SVOR STROCTURE 40 
IIIPOT HYDROGRAPH= 3 OOTPOT HYDROGRAPH= 1 
SURFACE ELEVATION= 632.00 

ttt WARIIING · STROCTURE 40 DELTA TIS TOO LARGE, 0 /2 > S /DELTA T OCCURED 50 TIHl'.S STARTING WITH POIHT 2 

PEAK TIHE(BRS) 
.00 
.20 
.40 
.60 
.80 

1.00 
1.20 
1.40 
1.60 

14.52 

PEAK DISCBARGE(CFS) 
• 77 
.76 
.75 
.74 
• 73 
.72 
.71 
.70 
.69 

104.77 

PEAK ELEVATION(FEET) 
632.00 
632.00 
632.00 
632.00 
631.99 
631.99 
631.99 
631.99 
631.99 
634.26 

TINE(BRS) 
1 

FIRST HYDROGRAPH POINT= .00 HOURS TIME INCREHEHT = .10 HOURS DRAIIIAGE AREA= .99 SQ.MI. 

TR20 XEQ 02·12·96 13:56 CRISSMAN DRAIN HYDROLOGY HALL ROAD TO PLUM BROOK (FEB 96) JOB 1 
REV PC 09/83(,2) IICLODl'.S GREEIIS DRAIII EIICIOSORE (CRISWIR.DAT) 

.oo DISCBG • 77 -.76 .76 -.75 • 75 -.74 .74 -.73 • 73 -.72 
1.00 DISCBG .72 -.71 • 71 -.71 .70 -.70 .69 -.69 .68 -.68 
2.00 DISCBG .67 -.67 .67 -.66 .66 -.65 .65 -.65 .64 -.64 
3.00 DISCBG .63 -.63 .63 -.62 .62 -.61 .61 -.61 .60 -.60 
4.00 DISCBG .59 -.59 .59 -.58 .58 -.58 .57 -.57 .57 -.56 
5.00 DISCBG .56 -.55 .55 -.55 .54 -.54 .54 -.53 .53 -.53 
6.00 DISCBG ,52 -.52 .52 -.51 .51 -.51 .50 -.50 .so -.49 
7.00 DISCBG .49 -.49 .49 -.48 .48 -.48 .47 -.47 .47 -.46 
8.00 DISCBG ,46 -.46 .46 -,45 .45 -.45 .44 -.44 .44 -.44 
9.00 DISCBG .45 -.41 ,47 -.36 .52 -.29 .59 -.19 .69 -.08 

10.00 DISCBG .77 ,12 .77 .53 .77 • 78 .80 .84 .90 ,98 
11.00 DISCBG 1.09 1.24 1.42 1.65 1.92 2.26 2.70 3.39 4.60 6.88 
,,.oo DISCBG 11.11 17.97 26.85 38.31 51.64 62.25 70,28 76.45 81.28 85.14 

00 DISCBG 88,42 91.39 93.93 96,16 98,05 99.59 100.83 101.82 102.62 103.25 
-n.oo DISCBG 103.74 104.12 104.40 104.60 104.72 104.77 104.75 104.67 104.52 104.32 

15.00 DISCBG 104,08 103.59 102.66 101.37 99.87 98.23 96.49 94. 70 92.86 90.95 
16.00 DISCBG 89.03 87.17 85.55 83.98 82.45 80.96 79.53 78.13 76.76 75,42 
17.00 DISCBG 74.10 72.81 71.56 70.34 69,16 68.00 66.88 65. 79 64.72 63.68 

PASS 3 
PAGE 45 



18.00 DISCHG 62.65 61.62 60.59 59.57 58.56 57.56 56.58 55.62 54.68 53.77 
19.00 DISCHG 52.87 52.00 51.14 50.26 49.39 48.55 47. 72 46.91 46.11 45.34 
20.00 DISCHG 44.57 43.79 43.01 42.22 41.45 40.68 39.94 39.21 38.50 37.81 
'1.00 DISCHG 37 .14 36.48 35.85 35.24 34.64 34.06 33.50 32.95 32.50 32.16 

.oo DISCHG 31.83 31.49 31.15 30.82 30.49 30.16 29.83 29.51 29,19 28.88 
"13.00 DISCHG 28.58 28.29 28.00 27. 72 27 .45 27,18 26.92 26.67 26.43 26.20 

24.00 DISCHG 25.96 25.71 25.43 25,11 24.76 24.36 23.94 23.50 23.05 22.59 
25.00 DISCHG 22.13 21.66 21.19 20. 72 20.24 19. 75 19.27 18.78 18,28 17.78 
26.00 DISCHG 17.28 16. 78 16.28 15.78 15.28 14. 78 14.30 13.81 13.34 12.87 
27.00 DISCHG 12.41 11.96 11.52 11.09 10.67 10.26 9.86 9.47 9.10 8,73 
28.00 DISCHG 8.37 8.03 7. 70 7.37 7.06 6.76 6.47 6.19 5.92 5.66 
29.00 DISCHG 5.41 5.17 4.94 4.72 4.50 4.30 4,10 3.89 3.69 3.50 

ROIIOFF VOLUME AMVE BASEFI.Oli = 1.30 WATERSHED INCHES, 826.49 CFS-HRS, 68.30 ACRE-FEET; BASEl'l.Oli = .00 CFS 

OPERATION REACH CROSS SECTIOK 110 
INPUT HYDROGRAPH= 1 OOTPOT HYDROGRAPB= 2 
LENGTH = 1606.00 FEET INPUT= RATING CURVE REPRESEHTATIVE OF REACH 

0 COEFFICIEHTS USED IK ROOTIKG RELATED TO CROSS SECTIOK AREA, X= • 44 M= 1.36 
0 MODIFIED ATT-KIK ROOTING COEFFICIENT= .44 PEAK TRAVEL TIME= .30 BOORS 

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK ELEVATIOR(FEET) 
14.76 104.66 631.17 

TIME(HRS) FIRST HYDROGRAPB POINT= .00 BOORS TINE INCREMENT= ,10 BOORS DRAINAGE AREA = • 99 SQ.MI. 
.00 DISCHG .00 ,34 .00 .33 .00 .33 .oo .32 .00 .32 

1.00 DISCHG .00 .32 .00 .31 .oo .31 .00 .30 .00 .30 
2.00 DISCHG .00 .30 .00 .29 .00 .29 .00 .29 .oo .28 
.00 DISCHG .00 ,28 .00 .28 .00 .27 .00 .27 .00 .26 

--..oo DISCHG .00 ,26 .00 .26 .oo .25 .00 .25 .00 .25 
5.00 DISCHG .oo ,25 .oo .24 .00 .24 .00 .24 .00 .23 

1 

TR20 XEQ 02-12-96 13:56 CRISSMAN DRAIN HYDROLOGY BALL ROAD TO PLUM BROOK (FEB 96) JOB 1 PASS 3 
REV PC 09/83(,2) INCLUDES GREENS DRAIN ENCWSURE (CRISLOO.DAT) PAGE 46 

6.00 DISCHG .oo ,23 .00 ,23 .00 .22 .00 .22 .oo .22 
7.00 DISCHG .00 ,22 .oo .21 .00 .21 .00 .21 .00 .21 
8.00 DISCHG .oo .20 .00 .20 .oo .20 .oo .19 .00 .19 
9.00 DISCHG .00 .20 .oo .20 .00 ,23 .00 .26 .06 .34 

10.00 DISCHG .15 ,42 .29 .50 .51 .63 .69 • 74 .78 .83 
11.00 DISCHG .90 ,98 1.09 1,24 1.42 1.64 1.91 2.26 2.76 3.57 
12.00 DISCHG 5.03 7. 71 12.23 18.68 27.33 38.04 48. 71 58.22 66.25 72.88 
13.00 DISCHG 78.28 82. 75 86.56 89.81 92.61 95.01 97.03 98.70 100.08 101.20 
14.00 DISCHG 102.10 102.82 103.39 103.84 104.17 104.41 104.57 104.65 104.66 104.60 
l!i.00 DISC!IG 104.48 104.30 103.99 103.40 102.!il 101. 35 99.97 98.44 96.79 95.06 
16.00 DISCHG 93.25 91.39 89.53 87.78 86.10 84.49 82.94 81.43 79.98 78.56 
17.00 DISCHG 77.17 75.82 74,49 73.20 71.94 70. 71 69.52 68.36 67.22 66.12 
18.00 DISCHG 65,05 63.99 62.95 61.91 60.88 59.85 58.84 57.85 56.86 55.90 
19.00 DISCHG 54.96 54.04 53.14 52.26 51.38 50.50 49.64 48.79 47.96 47.15 
'~.00 DISCHG 46.35 45.56 44.78 44.00 43.22 42,44 41.66 40.90 40,15 39.42 

.00 DISCBG 38.71 38.01 37 .34 36.68 36.05 35.43 34.82 34,24 33.67 33.15 
'-!2.00 DISCHG 32. 72 32,33 31.96 31.60 31.26 30.92 30.58 30.25 29.92 29.60 

23.00 DISCHG 29.28 28.97 28.67 28,37 28.08 27.80 27.53 27 .26 27,00 26.75 
"= 1\Ttol'ld'I' -,i: Cl 'IL .,,r .,,- l\o'\ 'Ir .,,. .,r J"'I -,i:- ,ir '"IJ ftl .... ..., .,.. l\"I "l1 11..Q 
1;111.w U.L"'-11\J "0.:1.1. 4'0o4'0 .::o.u" .:;:,. /0 .:;:, . t , ":, • .10 "" .0.1 4''1o't.J .C.'toVI. ,£.J.J7 

25.00 DISCHG 23.15 22.70 22.24 21.78 21.31 20.84 20.36 19.88 19.39 18.90 



26,00 DISCHG 18.41 
27.00 DISCHG 13.47 
28.00 DISCHG 9.21 
'9.00 DISCHG 6.01 -RDIIOFF VOLUME ABOVE BASEFLOII = 

OPERATION RDIIOFF STRUCTURE 30 
OOTPOT HYDROGRAPII= l 

17.91 17.41 16.91 
13.01 12.55 12.10 
8.84 8.48 8.14 
5.74 5.49 5.25 

1. 30 WATERSHED IIICBES, 

16.41 15.91 15.41 14.92 14.43 
11.65 11.22 10.80 10.39 9.98 
7.80 7.47 7.16 6.86 6,56 
5.01 4.79 4.57 4.36 4.15 

829.17 CFS-HRS, 68.52 ACRE-FEET; BASEFLOII = 

AREA= ,02 SQ HI INPOT RDIIOFF CURVE= 75. TINE OF CONCEIITRATION= .68 BOORS 
IIITERNAL HYDROGRAPH TINE INCRENEIIT= .0907 BOORS 

PW: TIME(HRS) PW: DISCHARGE(CFS) PW: ELEVATIOR(FEET) 
12.32 19.66 (RDIIOFF) 

TIME(HRS) FIRST HYDROGRAPH POIIIT = ,00 BOORS TIME IIICREIIEIIT = ,10 BOORS DRAINAGE AREA= 
9.00 DISCHG .00 .00 .oo .00 .01 .01 .02 .04 .05 

10.00 DISCHG ,09 ,11 .13 .15 .18 .21 .25 .29 .35 
11.00 DISCHG .49 .57 .67 .78 .90 1.05 1.34 1.94 3.24 
12.00 DISCHG 9.55 14.23 18.07 19.63 18,84 16.50 13.55 10.99 9.09 
13.00 DISCHG 6.54 5.66 4.96 4.39 3,94 3.57 3.26 3.01 2.78 
14,00 DISCHG 2.41 2.26 2.14 2.03 1.94 1.86 1.78 1.70 1.62 
15.00 DISCHG 1.50 1.45 1.42 1.40 1.37 1.35 1.31 1.28 1.25 
16.00 DISCHG 1.20 1.19 1.19 1.18 1.18 1.18 1.17 1.16 1.14 
17.00 DISCHG 1.07 1.05 1.03 1.02 1.01 1.00 1.00 .99 .99 
18.00 DISCHG .96 .94 .90 .87 .85 .83 ,82 .81 .81 
19.00 DISCHG .80 .80 .so .80 .so .80 .80 .80 .80 
20.00 DISCHG • 77 .75 . 71 .68 .66 .64 .63 .62 .62 

.00 DISCHG .61 .61 .61 .61 ,61 .61 .61 .61 .61 
1'--

TR20 XEQ 02-12-96 13:56 CRISSMAN DRAIN HYDROLOGY HALL ROAD TO PLDH BROOK (FEB 96) 
REV PC 09/83( ,2) IRCLODES GREEIIS DRAIN EIIClDSORE (CRISWIR.DAT) 

22.00 DISCHG .61 
23.00 DISCHG ,61 
24.00 DISCBG .58 
25.00 DISCHG .04 

RDIIOFF VOLDHE ABOVE BASEFLOII = 

OPERATION ADDHYD STRUCTURE 30 
INPOT HYDROGRAPHS= l, 2 

PEAK TIME(HRS) 
14.65 

.61 .61 .61 

.61 .61 .61 

.55 .49 .41 

.03 .02 .01 

2,05 WATERSHED INCHES, 

OOTPOT HYDROGRAPII= 3 

PW: DISCHARGE(CFS) 
106.36 

TIME(HRS) FIRST HYDROGRAPH POIIIT = .00 BOORS 
.00 DISCHG .00 .34 .oo .33 

'.00 DISCHG .00 .32 .oo .31 
.oo DISCHG .oo .30 .00 .29 .._. 

3.00 DISCHG .00 ,28 .00 .28 
4.00 DISCHG .oo .26 .00 .26 
5.00 DISCHG .00 .25 .oo .24 
6.00 DISCHG .00 .23 .00 .23 

.61 .61 .61 .61 .61 

.61 .61 .61 .61 .61 

.32 ,24 .17 .12 .08 

.01 .01 .00 

29. 72 CFS-HRS, 2.46 ACRE-FEET; BASEFLOII = 

PW: ELEVATION(FEET) 
634.47 

TIME INCREHEIIT = .10 BOORS 
.00 .33 .00 
.00 .31 .00 
.00 .29 .oo 
.oo ,27 .00 
.oo .25 .oo 
.00 .24 .00 
.oo .22 .00 

DRAINAGE AREA= 
.32 .00 
,30 .00 
.29 .00 
,27 .00 
.25 .00 
.24 .00 
.22 .00 

13.95 
9.59 
6.28 
3.95 

.00 CFS 

,02 SQ.HI. 
.07 
.41 

5.68 
7.66 
2.58 
1.55 
1.22 
1.11 

.98 

.81 

.79 

.61 

.61 

JOB l PASS 3 
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,61 
.60 
.06 

.00 CFS 

1.01 SQ.HI. 
.32 
.30 
,28 
.26 
.25 
,23 
.22 



7.00 DISCHG .00 .22 .oo .21 .00 .21 .00 .21 .00 
8.00 DISCHG .oo .20 .oo .20 .00 .20 .oo ,19 .oo 
9.00 DISCHG .oo .20 .00 .20 .01 .24 .02 .30 .11 
1.00 DISCHG ,24 .53 .42 .65 .69 .84 ,94 1.03 1.13 

,_ •. oo DISCHG 1.38 1.56 1.76 2.01 2.32 2.69 3.25 4,20 6.00 
12.00 DISCHG 14.58 21.94 30.30 38.30 46.17 54.55 62.26 69.21 75.35 
13.00 DISCHG 84.82 88.41 91.52 94.20 96.55 98.58 100.29 101.71 102.86 
14.00 DISCHG 104.51 105.08 105.53 105.87 106.12 106.27 106.35 106.35 106.28 
15.00 DISCHG 105.97 105.75 105.41 104.80 103.88 102.69 101.28 99.72 98.04 
16.00 DISCBG 94.45 92.58 90.71 88.96 87.28 85.67 84.11 82.59 81.11 
17.00 DISCHG 78.25 76.87 75.52 74.21 72.94 71.71 70.51 69.35 68.22 
18.00 DISCHG 66.01 64.93 63.85 62.78 61.73 60.69 59.66 58.66 57.67 
19.00 DISCHG 55.76 54.84 53.94 53.06 52.18 51.30 50.44 49.59 48.76 
20.00 DISCHG 47.12 46.31 45.49 44.68 43.88 43.08 42.29 41.52 40.TT 
21.00 DISCHG 39.32 38.62 37.95 37.29 36.65 36.03 35.43 34.85 34.28 
22.00 DISCHG 33.33 32.93 32.57 32.21 31.87 31.52 31.19 30.86 30.53 
23.00 DISCHG 29.89 29.58 29.28 28.98 28.70 28.41 28.14 27.87 27.61 
24.00 DISCHG 27.09 26.81 26.50 26.16 25.79 25.39 24.98 24.54 24.10 
25.00 DISCHG 23.19 22.73 22.26 21.79 21.32 20.84 20.36 19.88 19.39 
26.00 DISCHG 18.41 17.91 17 .41 16.91 16.41 15.91 15.41 14.92 14.43 
27.00 DISCHG 13.47 13.01 12.55 12.10 11.65 11.22 10.80 10.39 9.98 
28.00 DISCHG 9.21 8.84 8.48 8.14 7.80 7.47 7.16 6.86 6.56 
29.00 DISCHG 6.01 5.74 5.49 5.25 5.01 4.79 4.57 4.36 4.15 

ROIIOFF VOLUIIE ABOVE BASEFLOW = 1.32 WATERSHED INCHES, 858.89 CFS-HRS, 70. 98 ACRE-FEET; BASEFLOW = 
1 

· XEQ 02-12-96 13: 56 
- REV PC 09/83( .2) 

CRISSNAB DRAIN HYDROLOGY BALL ROAD TO PLUM BROOK 
IICLODES GREENS DRAIII ENCLOSURE 

(FEB 96) 
(CRISUlllR.DAT) 

OPERATION RESVOR STRUCTURE 30 
IllPOT HYDROGRAPH= 3 OUTPUT HYDROGRAPH= 1 
SURFACE ELEVATION= 628.41 

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK ELEVATIOll(FEET) 
15.00 105.98 634.46 

TIIIE(BRS) FIRST HYDROGRAPH POINT= .00 HOURS TIIIE INCREIIEMT = .10 HOURS DRAINAGE AREA= 
.oo DISCHG .00 .16 .17 .17 .17 .16 .16 .16 .16 

1.00 DISCHG .16 .16 .16 .16 .16 .15 .15 .15 .15 
2.00 DISCHG .15 .15 .15 .15 .15 .14 .14 .14 .14 

3.00 DISCHG .14 .14 .14 .14 .14 .14 .14 .13 .13 
4.00 DISCHG .13 .13 .13 .13 .13 .13 .13 .13 .13 
5.00 DISCHG .12 .12 .12 .12 .12 .12 .12 .12 .12 
6.00 DISCHG .12 .12 .12 .11 .11 .11 .11 .11 .11 
7.00 DISCHG .11 .11 .11 .11 .11 .11 .11 .10 .10 
8.00 DISCHG .10 .10 .10 .10 .10 .10 .10 .10 .10 
9.00 DISCHG .10 .10 .10 .10 .11 .12 .13 .16 .20 

10.00 DISCHG .32 .38 .47 .53 .66 .76 .88 .98 1.08 
. , .00 DISCHG 1.31 1.46 1.64 1.87 2.14 2,48 2.94 3.67 4.77 

.oo DISCHG 9.52 14.47 18.35 22.46 27 .55 30.00 31.06 33.53 45.07 --· 13.00 DISCHG 63.15 70.14 76.04 81.05 85.32 88.97 92.08 94. 74 96.99 
14.00 DISCHG 100.44 101. 74 102.80 103.67 104.36 104.91 105.32 105.63 105.83 
15.00 DISCHG 105.98 105.95 105.84 105.62 105.24 104.66 103.86 102.86 101.67 
16.00 DISCHG 98.85 97.26 95.59 93.87 92.16 90.47 88.80 87.18 85.59 

.21 

.19 

.41 
1.25 
9.25 

80.53 
103.78 
106.15 
96.28 
79.66 
67.10 
56.71 
47.94 
40.04 
33.76 
30.21 
27.35 
23.65 
18.90 
13.95 
9.59 
6.28 
3.95 

.00 CFS 

JOB 1 PASS 3 
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1.01 SQ.MI. 
.16 
.15 
.14 
.13 
.12 
.12 
.11 
.10 
.10 
.26 

1.18 
6.39 

54.86 
98.87 

105.95 
100.33 
84.04 



17 .00 DISCHG 82.53 81.05 79.60 78.19 76.82 75.48 74.18 72.91 71.68 
18.00 DISCHG 69.31 68.17 67.04 65.93 64.84 63.76 62.69 61.64 60.60 
19.00 DISCBG 58.59 57.61 56.65 55. 71 54. 79 53.88 52.98 52.10 51.23 ,.oo DISCHG 49.52 48.69 47.86 47.03 46.21 45.40 44.59 43. 79 43.00 

--1.00 DISCHG 41.47 40. 73 40.00 39.29 38.60 37.93 37.27 36.64 36.02 
22.00 DISCBG 34.86 34.35 33.87 33.43 33.02 32.62 32.25 32.14 32.09 
23.00 DISCBG 31.95 31.87 31.78 31.68 31.57 31.46 31.34 31.22 31.09 
24.00 DISCBG 30.82 30.67 30.52 30.37 30.20 30.03 29.85 29.66 29.46 
25.00 DISCBG 27.02 25.98 25.08 24.29 23.59 22.94 22.34 21.77 21.22 
26.00 DISCHG 20.16 19.65 19.13 18.63 18.12 17.62 17.11 16.61 16.11 
27.00 DISCBG 14.30 13.70 13.18 12.69 12.23 11.78 11.34 10.92 10.50 
28.00 DISCBG 9.70 9.32 8.95 8.59 8.24 7.90 7.57 7.25 6.94 
29.00 DISCHG 6.36 6.09 5.82 . ., . " • no ' .. 4.64 4.42 JOJI JooJ• JoVV "loYJ 

RIJIIOFF VOLUME Aa:!VE WEFLOli = 1.32 WATERSHED INCHES, 858.13 CFS-HRS, 70.92 ACRE-FEET; WEFLOli = 

--------- --- -
OPEl!ATIOI REACH CROSS SECTION 100 

IllPIJT HYDROGRAPII= 1 OOTPOT HYDROGRAPH= 2 
LENGTH= 972.00 FEET INPUT= RATING CURVE REPRESENTATIVE OF REACH 

0 COEFFICIENTS DSED IN ROOTIIIG RELATED TO CROSS SECTION AREA, X= .47 N= 1.53 
0 l«lDIFIED ATT-KIN ROOTING COEFFICIENT= .94 PEAK TRAVEL TINE= .10 KOORS 

*** WARRIIIG REACH 100 ATT-KIII COEFF. (C) GREATER THAN 0.667, CONSIDER REOOCING MAIN TINE IIICREIIEIIT *** 
1 

""'>O XEQ 02-12-96 13:56 
REV PC 09/83(.2) ._ 

PEAK TIHE(RRS) 
15.11 

CRISSMAII DRAIN HYDROLOGY HALL ROAD TO PLUM BROOK 
IBCLODES GREENS DRAIN ENCLOSURE 

(FEB 96) 
(CRISLOO!.DAT) 

PEAK DISCBARGE(CFS) PEAK ELEVATION(FEET) 
105.98 627.89 

TINE(RRS) FIRST HYDROGRAPH POIIIT = .00 HOURS TIME IRCREMEIIT = .10 KOORS DRAIBAGE AREA= 
.00 DISCBG .00 .00 .15 .17 .17 .17 .16 .16 .16 

1.00 DISCBG ,16 .16 .16 .16 .16 ,16 .15 .15 .15 
2.00 DISCBG .15 .15 .15 .15 .15 .15 .14 .14 .14 
0 = ftTfll'IDII .. .. .. .. .. .. .. .. n ,.w U.Li'JIYlU ,,. .n ,,. .n ,,. ,,. ,,. ... ,., 
4.00 DISCBG .13 .13 .13 .13 .13 .13 .13 .13 .13 
5.00 DISCBG .12 .12 ,12 .12 .12 .12 .12 .12 .12 
6.00 DISCBG .12 .12 .12 .12 .11 .11 .11 .11 .11 
7.00 DISCBG .11 .11 .11 .11 .11 .11 .10 .10 .10 
8.00 DISCIG ,10 ,10 ,10 ,10 ,10 ,10 ,10 ,10 ,10 
9.00 DISCBG .10 .10 .10 .10 .10 .10 .12 .13 .16 

10.00 DISCBG .25 .31 .38 .46 .52 .65 .75 .87 .97 
11.00 DISCBG 1.17 1.30 1.45 1.63 1.86 2.13 2.46 2,91 3.62 
12.00 D!SC!!G 6.28 9.31 14.14 18.08 22.18 27.21 29.82 30.98 33.37 
13.00 DISCBG 54.19 62.58 69.66 75.64 80.71 85.03 88.71 91.87 94.56 
14.00 DISCBG 98. 74 100.34 101.65 102.73 103.61 104.31 104.87 105.29 105.61 
15.00 DISCBG 105.94 105.98 105.95 105.84 105.63 105.26 104.69 103.91 102.93 
16.00 DISCBG 100.42 98.95 97.37 95.70 93.99 92.28 90.58 88.92 87.29 

'.00 DISCl!G 84.iS 82.63 81.15 79.70 78.29 76.91 75.57 74.27 73.00 
-_J.00 DISCIIG 70.57 69.39 68.25 67.12 66.01 64.91 63.83 62.76 61. 71 

19.00 DISCBG 59.66 58.66 57.68 56. 72 55. 78 54.85 53.94 53.04 52.16 
20.00 DISCHG 50.43 49.58 48.74 47.91 47.09 46.27 45.45 44.64 43.85 
21.00 DISCBG 42.28 41.52 40.78 40.05 39.34 38.65 37.97 37.32 36.68 
22.00 DISCHG 35.46 34.90 34.38 33.90 33.46 33.04 32.65 32.27 32.15 

70.48 
59.59 
50.37 
42.23 
35.42 
32.02 
30.95 
28.27 
20.68 
15.07 
10.10 
6.65 
4.08 

.00 CFS 
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1.01 SQ.NI. 
.16 
.15 
.14 ., .. , 
.13 
.12 
.11 
.10 
,10 
.20 

1.07 
4. 70 

44,33 
96.83 

105.82 
101.75 
85.70 
1i. "i1 
60.67 
51.29 
43.06 
36.06 
32.09 



23.00 DISCBG 32.03 31.96 31.87 31. 78 31.69 31.58 31.47 31.35 31.23 
24.00 DISCBG 30.96 30.83 30.68 30.53 30.38 30.21 30.04 29.86 29.67 
25.00 DISCBG 28.35 27.11 26.05 25.14 24,35 23.64 22.99 22,38 21.81 
26.00 DISCBG 20. 72 20.20 19.68 19,17 18.66 18.15 17.65 17.15 16,65 

'-- .7.00 DISCBG 15.13 14.35 13. 74 13.21 12.72 12,26 11.81 11.37 10.95 
28.00 DISCBG 10.13 9.73 9.35 8.97 8.61 8.26 7.59 7,27 

1 

7.92 
29.00 DISCBG 6.67 6.38 6.11 5.84 5.58 5.34 5.10 4.87 4.65 

RDIIOFF VOLDNE ABOVE BASE!Wi = 1.32 WATERSHED INCHES, 857. 82 CFS·BRS, 70.89 ACRE-FEET; BASE!Wi = 

OPERATI<II RDIIOFF STROCTORE 20 
OOTPOT HYDROGRAPB= 1 

TINE(BRS) 
7.00 
8.00 

AREA= ,03 SQ MI IHPOT ROIIOFF CURVE= 81. TINE OF COMCEIITRATI<II= .61 BOORS 
IITERIIAL HYDROGRAPB TINE IllCRENENT= • 0813 BOORS 

PW: TIME(BRS) 
12,25 

PEAK DISCBARGE(CFS) 
30.80 

PEAK ELEVATIOH(FEET) 
(RDIIOFF) 

FIRST HYDROGRAPB POINT= ,00 BOORS 
.00 

TINE DICRENEIIT = , 10 BOORS 
DISCBG ,00 .00 .oo .oo .oo .m 
DISCBG • 04 • 05 .06 .m .09 .11 .13 

Tx20 XEQ 02·i2-96 13:56 CRISSiwi DRAiii iiYDROLOOY iiALL ROAD TO PLUft BROOi (FEB 96) 

DRAINAGE AREA= 
.01 .02 
.15 .17 

REV PC 09/83(.2) IIICLODES GREENS DRAIII EJICLOSORE (CRISWIR,D!T) 

.._9,00 DISCBG ,22 ,24 ,26 .29 .31 .34 .37 .40 .44 
10.00 DISCBG .51 .54 .58 ,62 .67 • 73 .81 .90 1.01 
11.00 DISCBG 1,28 1.44 1.62 1.81 2.02 2.31 2.88 4.07 6.49 
12.00 DISCBG 17.63 25.13 30.32 30.41 27,00 22.04 17.25 13.76 11.27 
13.00 DISCBG 7.97 6,88 6.04 5.37 4.83 4.39 4.03 3. 72 3.44 
14.00 DISC!IG 3.00 , .. , ,, , •o , " , ., , ?< ,,. 2.06 &oov.,, ... , ... &ooJ7 ..... , 4. o JI "• "u &,o.,LU 

15.00 DISCBG 1.91 1.86 1.82 1.80 1.77 1,73 1.69 1.64 1.60 
16.00 DISCBG 1.55 1.54 1.53 1.53 1.52 1.52 1.52 1.50 1.46 
17.00 DISCBG 1.37 1.34 1.32 1.30 1.29 1.29 1.28 1.28 1.28 
18.00 DISCBG 1.23 1.19 1.14 1.11 1.08 1.06 1.05 1.04 1.04 
19.00 DISCBG 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 
20.00 DISCBG .99 .94 .90 .86 .83 .81 .80 .79 .79 
21.00 DISCBG , 78 , 78 .78 .78 , 78 .78 .78 .78 .78 
22.00 DISCBG .78 • 78 • 78 • 78 , 78 • 78 • 78 .78 • 78 
23.00 DISCBG .78 .78 • 78 .78 • 78 • 78 • 78 .78 • 78 
24.00 DISCBG , 74 .68 .59 ,47 .35 ,24 .16 .11 .07 
25.00 DISCBG ,03 .02 .01 ,01 .01 .oo 

RDIOFF VOLUME ABOVE BASEl'Lari = 2.55 W!TERSIIED INCHES, 42.73 CFS-BRS, 3.53 ACRE-FEET; IIASEFI.OW = 

OPERATIOK ADDBYD STROCTORE 20 
lllPOT IIYDROGRAPBS= 1,2 OOTPOT HYDROGRAPB= 3 

PW: TIME(BRS) PW: DISCBARGE(CFS) PEAi( ELEV!TIOll(FEET) 
12.45 49.49 628.94 
15.03 107.85 632.10 

TIME(BRS) FIRST BYDROGR!PB POINT = .00 BOORS TINE DICRENEIIT = ,10 BOORS DRAINAGE AREA= 
.00 DISCBG .oo .oo .15 .17 .17 .17 .16 .16 .16 

31.10 
29,48 
21.26 
16.15 
10.53 
6.97 
4.44 

.00 CFS 

.03 SQ.MI. 
.03 
.19 

JOB l 

.47 
1.14 

10.92 
9.39 
3.20 
1.97 
1.57 
1.41 
1.26 
1.03 
1.01 

.78 

.78 

.78 

.77 

.05 

.00 CFS 

1.04 SQ.MI. 
.16 
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1.00 DISCBG .16 .16 .16 .16 .16 .16 .15 .15 .15 
2.00 DISCBG .15 .15 .15 .15 .15 .15 .14 .14 .14 
3.00 DISCBG .14 .14 .14 .14 .14 .14 .14 .14 .13 
4.00 DISCBG .13 .13 .13 .13 .13 .13 .13 .13 .13 
i.00 DISCBG .12 .12 .12 .12 .12 .12 .12 .12 .12 

"-- 6.00 DISCBG .12 .12 .12 .12 .11 ,11 .11 .11 .11 
7.00 DISCBG .11 .11 .11 .11 .11 ,11 .11 .12 .12 
8.00 DISCBG .14 .15 .16 .17 .19 .21 ,23 .25 ,27 
9.00 DISCBG .31 .33 .36 .38 .41 .45 ,49 .53 .59 

10.00 DISCBG .76 .85 .95 1.08 1.19 1.38 1.56 1.77 1.98 
11.00 DISCBG 2,46 2.74 3.07 3,44 3.88 4.43 5.33 6,98 10.11 
12.00 DISCBG 23,91 34.43 44.46 48,49 49.18 49.24 47.07 44,74 44.63 
13.00 DISCBG 62,16 69.45 75.70 81,01 85.54 89.42 92.74 95.59 97.99 
14.00 DISCBG 101.75 103.18 104.36 105.32 106.08 106.68 107,13 107.45 107.67 
15.00 DISCBG 107.84 107.83 107.77 107.64 107.40 106.99 106.38 105.55 104.52 
16.00 DISCBG 101.97 100.49 98.90 97.23 95.52 93.80 92,10 90.41 88.75 
17.00 DISCBG 85.52 83.97 82.46 81,00 79.58 78.20 76.85 75.55 74.28 
18.00 DISCBG 71.80 70.58 69.39 68.22 67.09 65.97 64.88 63.80 62. 75 
19.00 DISCBG 60.69 59.69 58.71 57.74 56.80 55.88 54.97 54.07 53.19 

1 

TR20 XEQ 02-12-96 13:56 CRISSHAII DRAIB HYDROLOGY HALL ROAD TO PI.OM BROOK (FEB 96) 
REV PC 09/83(.2) INCLUDES GREEKS DRAIB EIICWSORE (CRISUIIR.DAT) 

20.00 DISCBG 51.41 50,52 49.64 48. 77 47.92 47 .08 46.25 45.44 44.63 
21.00 DISCBG 43.06 42.30 41.55 40,83 40.12 39.42 38. 75 38.09 37.46 
1.00 DISCBG 36.24 35.68 35,16 34,68 34.24 33.82 33.43 33.05 32.93 

,___J.00 DISCBG 32.81 32.74 32.65 32.56 32.47 32.36 32.25 32.13 32.01 
24.00 DISCBG 31.70 31.50 31.27 31.00 30.72 30.46 30.20 29.97 29.74 
25.00 DISCBG 28.38 27.13 26,06 25.15 24.35 23.64 22.99 22.38 21.81 
26.00 DISCBG 20. 72 20.20 19.68 19.17 18.66 18.15 17.65 17.15 16.65 
27.00 DISCIIG 15.13 14.35 13. 74 13.21 12.72 12.26 11.81 11.37 10.95 
28.00 DISCBG 10.13 9.73 9.35 8.97 8.61 8.26 7.92 7.59 7.27 
29.00 DISCBG 6.67 6.38 6.11 5,84 5.58 5.34 5.10 4,87 4.65 

ROIIOFF VOLUME AMVE BASEFLOW = 1.35 WATERSHED INCHES, 900.56 CFS-HRS, 74.42 ACRE-FEET; BASEFLOW = 

OPERATION ROIIOFF STROCTORE 10 
OOTPOT HYDROGRAPB= 1 
AREA= .42 SQ NI IIIPOT ROIIOFF CURVE= 75. TINE OF CONCEIITRATION= 1.51 BOORS 

TINE(HRS) 
9.00 

10.00 
11.00 
12.00 

.oo 
·-u.oo 

15.00 
16.00 
17.00 

IBTERNAL HYDROGRAPB TINE IBCRENEIIT= .1007 BOORS 

PRAK TINE(RRS) 
12.91 
23.68 

PRAK DISClllRCE(CFS) 
210.94 
11.41 

PRAK ELEVlTIOH(FEET) 
(ROIIOFF) 
(ROJIOFF) 

FIRST HYDROGRAPB POINT= .00 BOORS 
.00 

TINE INCRENEIIT = .10 BOORS 
DISCBG .00 .00 
DISCBG ,40 ,56 
DISCBG 3,81 4.51 
DISCBG 37.72 55.22 
DISCBG 208,68 201.65 
DISCBG 95.49 88.03 
DISCBG 46.47 43,80 
DISCBG 29.09 28,17 
DISCBG 22,81 22.44 

• 74 
5.34 

77 ,23 
191.46 
81.18 
41.39 
27.34 
22.06 

.01 .02 .03 .06 

.96 1.21 1,51 1.84 
6.29 7.39 8.71 10.49 

103.44 132.24 159.90 182.60 
178.59 163.52 148.14 134.55 
75.09 69.68 64.77 60.34 
39.24 37.30 35.55 33.97 
26.57 25.87 25.23 24.64 
21,69 21.32 20.96 20.62 

DRAINAGE AREA= 
.11 .18 

2.23 2.68 
13.19 17.57 

198.58 207.77 
122.95 112.67 
56.35 52.72 
32.57 31.30 
24.10 23.61 
20.31 20.03 

.15 

.14 

.13 

.13 

.12 

.11 

.13 

.29 

.67 
2.21 

15.62 
53.72 

100.03 
107.79 
103.32 
87.11 
73.03 
61.71 
52.30 

JOB 1 

43.84 
36.84 
32.87 
31.86 
29.52 
21.26 
16.15 
10.53 
6.97 
4.44 

.00 CFS 

.42 SQ.MI. 
.28 

3.20 
25.22 

210.92 
103.58 
49.42 
30.14 
23.18 
19.77 
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18.00 DISCBG 19.51 19.27 19.02 18.75 18.45 18.13 17.80 17.47 17.15 
19.00 DISCBG 16.57 16,32 16.10 15.92 15.76 15.63 15.53 15.44 15.36 
20.00 DISCBG 15.19 15.08 14.93 14. 75 14,52 14.26 13.98 13.69 13.41 
11.00 DISCBG 12.88 12,64 12.44 12.26 12.11 11.99 11.89 11.81 11.73 
2.00 DISCBG 11,62 11.58 11.54 11.52 11.49 11.47 11.46 11.44 11.43 

'--23,00 DISCBG 11.42 11.42 11.41 11.41 11,41 11.41 11.41 11.41 11.41 
24.00 DISCBG 11.35 11.26 11.10 10.83 10,44 9.93 9.30 8.56 7.76 
25.00 DISCBG 6.11 5,32 4.58 3.92 3.32 2.81 2.38 2.02 1.72 
26.00 DISCHG 1.24 1.05 .89 • 76 .64 .54 .46 .39 .33 
27.00 DISCHG .23 .20 .17 .14 .12 .10 .08 .07 .05 
28.00 DISCHG .04 .03 .02 .02 .01 .01 .00 

RDIIOFF VOLUME ABOVE BASEl'WI = 2.05 WATERSHED IBCHES, 555. 74 CFS-HRS, 45.93 ACRE-FEET; BASEF!ai = 

OPERATIOII ADDBYD STRIJCTURE 9 
IIPIJT BYDROGRAPBS= 1,3 OOTPOT HYDROGRAPII= 6 

1 

TR20 XEQ 02-12-96 13:56 
REV PC 09/83(.2) 

CRISSIWt DRAIB HYDROLOGY HALL ROAD TO PLDH BROOK 
INCLUDES GREEKS DRAIN EHCLOSORE 

(FEB 96) 
(CRISLOMR.DAT) 

ftftllP' IIITH1'l'"''"\ PEAK DISCiiARGE(CFS) ftfttlP "'"'"'"..,,..,.,..,., .. .,...,\ 

r~ UIUi\DK:>J rMA f.iWiVATlVD\rr..r..'1'' 

13,06 271.51 620.11 

1(HRS) FIRST IIYDROGRAPB POINT= ,00 BOORS TIME IJICREMENT = .10 BOORS DRAINAGE AREA= 
'--- .00 DISCBG .00 .00 .15 .17 .17 .17 .16 .16 .16 

1.00 DISCBG .16 .16 .16 .16 .16 .16 .15 .15 .15 
2.00 DISCBG .15 .15 .15 .15 .15 .15 .14 .14 .14 
3.00 DISCBG .14 .14 .14 .14 ,14 .14 .14 .14 .13 
4.00 DISCBG .13 .13 .13 .13 .13 .13 .13 ,13 .13 
5.00 DISCBG .12 .12 .12 .12 .12 .12 .12 .12 .12 
6.00 DISCBG .12 .12 .12 .12 .11 .11 .11 .11 .11 
7.00 DISCBG .11 .11 .11 .11 .11 .11 .11 .12 .12 
8.00 DISCBG .14 .15 .16 .17 .19 .21 .23 .25 .27 
9.00 DISCBG ,31 .33 .36 .39 .43 .48 .56 .64 .77 

10.00 DISCBG 1.16 1.41 1.70 2.04 2,41 2.89 3.40 4.00 4.66 
11.00 DISCBG 6.26 7.26 8,40 9,73 11.27 13.14 15.83 20.17 27.68 
12.00 DISCBG 61.62 89.66 121.69 151.93 181.42 209.14 229.67 243.32 252.40 
13.00 DISCBG 270.84 271,11 267.16 259.60 249.06 237 .56 227.29 218.53 210.66 
14.00 DISCBG 197.24 191.21 185.54 180,U 175. 76 171.45 167,47 163.80 160.39 
15.00 DISCHG 154.31 151.63 149.16 146.88 144,70 142.54 140.35 138.12 135.83 
16.00 DISCBG 131.06 128,66 126.24 123.80 121.38 119.02 116.74 114.51 112.35 
17.00 DISCBG 108.32 106.41 104.53 102.69 100,89 99.16 97,48 95.86 94,31 
18.00 DISCBG 91.31 89,85 88,41 86.97 85,53 84,10 82.68 81.28 79.90 
19.00 DISCBG 77.26 76.01 74.81 73.66 72,57 71.52 70.50 69.51 68.55 
20.00 DISCBG 66.60 65.60 64,58 63.52 62,44 61.34 60.23 59.13 58.04 
21.00 DISCBG 55.94 54,94 53.99 53.08 52,23 51.42 50,64 49.90 49.19 
22.00 DISCBG 47.86 47,26 46.70 46.20 45. 73 45.29 44.88 44.49 44.36 
23.00 DISCBG 44.23 44,15 44.07 43.98 43,88 43.77 43.66 43.54 43.42 
~4.00 DISCHG 43.05 42,76 42.37 41.83 41,17 40.39 39.50 38.53 37.51 
l.00 DISCHG 34.49 32,45 30.65 29.06 27.68 26.45 25.37 24.40 23.52 

-.__26.00 DISCHG 21.96 21.25 20.58 19.93 19,30 18. 70 18.11 17.54 16.97 
27.00 DISCBG 15.37 14,55 13.91 13.35 12,84 12.36 11.89 11,44 11.00 
28,00 DISCBG 10.16 9,76 9.37 8,99 8,62 8.27 7.92 7.59 7.27 
29.00 DISCBG 6.67 6.38 6.11 5.84 5.58 5.34 5.10 4,87 4.65 

16.85 
15.28 
13.13 
11.67 
11.43 
11.39 
6.93 
1.46 

.28 

.04 

.00 CFS 

JOB 1 PASS 3 
PAGE 52 

1.46 SQ.MI. 
,16 
.15 
.14 
.13 
.13 
.12 
.11 
.13 
,29 
.95 

5.41 
40.84 

264.63 
203.61 
157.21 
133.46 
110.29 
92.80 
78.56 
67 ,58 
56.97 
48.51 
44.30 
43.26 
36,46 
22.72 
16.43 
10.57 
6.97 
4.44 



RDBOFF VOLUME ABOVE BASEFUJW = 1.55 WATERSHED INCHES, 1456.29 CFS-HRS, 120.35 ACRE-FEET; BASEFUJW = .00 CFS 

RATION RIJIIOFF ~ SECTIOII 80 
..__ OOTPOT HYDROGRAPH= 1 

TIHE(BRS) 
6.00 
7.00 

AREA= .29 SQ MI IIIPOT RIJIIOFF CURVE= 86, TIME OF COHCEHTRATIOH= 2.29 llOORS 
IHTERHAL HYDROGRAPH TIME IIICREIIEIIT= ,1018 BOORS 

PEAK TIME(BRS) 
13.42 

PEAK DISCBARGE(CFS) 
160.06 

PEAK ELEVATIOH(FEET) 
(RDBOFF) 

FIRST HYDROGRAPH POIHT = .00 BOORS 
.01 

TIME IIICREIIEIIT = ,10 BOORS 
DISCIIG • 00 • 01 .02 .04 .05 .08 
DISCBG .24 .30 .37 .45 -~ -~ .72 

DRAIHAGE AREA= 
.11 .14 
.83 .94 

1 

TR20 XEQ 02-12-96 13:56 CRISSMAII DRAIH HYDROLOGY BALL ROAD TO PLUM BROOK (FEB 96) 
REV PC 09/83(.2) IIICLODES GREEIIS DRAIN EIICLOSORE 

8.00 DISCBG 1.17 1.29 1.42 1.55 1.69 1.83 
9.00 DISCBG 2.67 2.87 3.08 3.31 3.54 3.79 

10.00 DISCBG 5.22 5.54 5.87 6.23 6.59 6.98 
11.00 DISCBG 9.41 10.05 10. 76 11.57 12.47 13.49 
12.00 DISCBG 28.07 34.94 43.39 53.32 64.79 77.77 
13.00 DISCIIG 142.51 150.26 155.57 158. 77 160.03 159.45 

1.00 DISCBG 135. 72 127.97 119.69 111.44 103.77 96.86 
·-15.00 DISCBG 70.39 66.27 62.37 58.70 55.27 52.12 

+ 

1 

16.00 DISCBG 39.77 37.83 36.04 34.40 32.86 31.47 
17.00 DISCBG 26,13 25.31 24.54 23.81 23.13 22.49 
18.00 DISCBG 19.84 19.40 18.99 18.60 18.22 17.85 
19.00 DISCBG 16.01 15.67 15.34 15.02 14.73 14.47 
20.00 DISCBG 13.52 13.37 13.22 13.08 12.93 12,78 
21.00 DISCBG 11.89 11.71 11.52 11.33 11.16 10.99 
22.00 DISCBG 10.28 10.17 10.07 9.99 9.92 9.85 
23.00 DISCBG 9.61 9.57 9.54 9.52 9.49 9.47 
24.00 DISCBG 9.37 9.34 9.28 9.20 9.09 8.95 
25.00 DISCBG 7.54 7.13 6.70 6.25 5.80 5.35 
26.00 DISCIIG 3.30 2.96 2.65 2.37 2.12 1.91 
27.00 DISCBG 1.11 1.00 .90 .81 • 72 .65 
28.00 DISCBG .38 .34 .30 .27 .24 .22 
29.00 DISCBG .12 .11 .10 .09 .08 .07 

ROIIOFF VOLUME ABOVE BASEFUJW = 3.00 WATERSHED IIICBES, 561. 88 CFS-HRS, 

EXECUTIVE CONTROL OPERATION ENDOIP 
(Ull'IJ'fA'l'IUIIS t'lllll'LIITl:D !'OR PASS 3 

TR20 XEQ 02-12-96 13:56 
REV PC 09/83( ,2) 

CRISSMAII DRAIH HYDROLOGY BALL ROAD TO PLUM BROOK 
IIICLODES GREENS DRAIH ENCLOSURE 

(CRISIOO.DAT) 

1.98 2.14 2.30 
4.05 4.32 4.61 
7.39 7.83 8.31 

14.79 16.50 18.97 
91.99 106,53 120.32 

157.15 153.36 148.46 
90.61 84.92 79.67 
49.25 46.60 44.14 
30.22 29.06 28.00 
21.89 21.33 20,81 
17.47 17.10 16.73 
14.25 14.05 13.86 
12,62 12.45 12.27 
10.82 10.67 10.53 
9.79 9.74 9.69 
9.45 9.43 9.42 
8.76 8.53 8.24 
4.90 4.47 4.06 
1.71 1.54 1.38 
.58 .52 ,47 
.19 ,17 ,15 
.06 .05 ,05 

46,43 ACRE-FEET; BASEFUJW = 

(FEB 96) 
(CRISIOO,DAT) 

.29 SQ.MI. 
.19 

1.05 

JOB 1 

2.48 
4.91 
8.83 

22.70 
132.44 
142.57 
74.83 
41.87 
27.03 
20.31 
16.37 
13.69 
12.08 
10.40 
9.65 
9.40 
7.91 
3.67 
1.24 

,42 
.14 
.04 

.00 CFS 

RECORD ID 

PASS 3 
PAGE 53 

JOB 1 PASS 4 
PAGE 54 



OCIWIGES TO STAIIDARD CONTROL LIST FOLLOW 

- .ctJTIVE CONTROL OPERATIOII ALTER 

STAIID!RD COIITROL OPERATION ADDBYD STRDCTDRE 9 
OO'OT BYDROGR!PIIS = 1, 3 OOTPIJT BYDROGRAPH = 6 
OOTPIJT OPTIONS IR EFFECT PEAi BYD VOL SON 

l 

DATA FIELD VALUES= 

TR20 XEQ 02·12·96 13:56 
REV PC 09/83(.2) 

CRISSIIAII DRAIN BYDROw:Y BALL ROAD TO PLUM BROOK 
IIICLUl)ES GREENS DRADI EIICWSURE 

(FEB 96) 
(CRISWNR.DAT) 

EXECUTIVE CONTROL OPERATIOII READHD 
+ DISCHARGE HYDROGRAPB, HYDROGRAPH LOCATION 2 

STARTIHG TIME= .00 TINE IIICRENEIIT= ,10 DRAINAGE AREA= ,38 BASE FLOW= .oo 

8 .oo .oo .00 .oo .oo 
8 .oo .oo .00 .00 .00 
8 .00 .00 .oo .oo .00 
8 .00 .00 .oo .00 .oo 
A .oo .oo .00 .oo .00 

.00 .00 .oo .00 .oo ....,,... .00 .00 .oo .00 .oo 
8 .oo .oo .00 .00 .00 
8 .00 .00 .00 .00 .oo 
8 .oo .oo .00 .00 .00 
8 .oo .oo .00 .00 .00 
8 .oo .00 .oo .00 .oo 
8 .00 .00 .oo .00 .oo 
8 .00 .oo .00 .oo .00 
8 .00 .oo .00 .oo .00 
8 .00 .00 .00 .00 .01 
8 .02 .03 .05 .08 .12 
8 .16 .20 ,25 .31 .37 
8 .43 .49 .55 ,62 • 70 
8 • 78 .86 .95 1.04 1.14 
8 1.25 1.35 1.46 1.58 1.72 
8 1,88 2,07 2,29 2,57 2,89 
8 3.25 3,67 4.13 4.64 5.22 
8 5.93 7.17 9.61 14.44 23.19 
8 36,76 53.76 69.50 78.69 79,48 
8 74,66 66.83 58.79 52,47 47 .90 
8 44.60 42.U 40.53 39.60 39.19 
8 39,17 39.45 39.34 39.38 40.31 
8 44.59 48.27 51.42 54,09 56.35 
8 58.18 59.62 60.68 61.42 61.87 

62,08 62,07 61.85 61,36 60.62 
' - 59.59 58.31 56.82 55.18 53.42 
8 51.61 49. 74 47,87 46.08 44.50 
8 43.09 41.81 40.62 39.51 38,43 
8 37.38 36.35 35.38 34,45 33,58 
8 33.38 33,22 33.04 32.86 32.64 

.0000 

RECORD ID 

RECORD ID 
,0000 .0000 

JOB l PASS 4 
PAGE 55 

RECORD ID STR 55 



8 32.40 32.ll 31.81 31.49 31.18 
8 30.87 30.58 30.19 29.75 29.31 
8 28.88 28.44 28.03 27.60 27.20 

26. 78 26.39 25.99 25.60 25.19 - 24.77 24.31 23.85 23.39 22.96 
8 22.54 22.16 21.68 21.23 20. 79 
8 20.38 19.97 19.59 19.20 18.84 

1 

TR20 XEQ 02-12·96 13:56 CRISSIIAII DRAIB HYDROLOGY BALL ROAD TO PLOM BROOK (FEB 96) JOB 1 PASS 4 
REV PC 09/83(.2) IIICLODES GREENS DRAIB ENCLOSURE (CRISIOO.DAT) PAGE 56 

8 18.48 18.14 17.80 17.49 17.17 
8 16.87 16.57 16.30 16.02 15.76 
8 15.51 15.27 15.04 14.82 14.60 
8 14.41 14.21 14.03 13.85 13.68 
8 13.52 13.37 13.22 13.08 12.89 
8 12.67 12.39 12.06 U.66 ll.24 
8 10.80 10.41 10.04 9.73 9.45 
8 9.19 8.93 8.69 8.43 8.18 
8 7.91 7.64 7.35 7.07 6.77 
8 6.48 6.19 5.90 5.61 5.33 
8 5.04 4.77 4.50 4.24 3.99 
8 3.75 3.52 3.31 3.10 2.90 
8 2.71 2.53 2.36 2.20 2.05 
0 1.91 1.78 1.66 1.54 1.43 

1.33 1.23 1.14 1.06 .98 
'r .91 .85 • 78 • 73 .67 

8 .62 .58 .53 .49 .46 
9 EIIDTBL 

EXECUTIVE COBTROL OPERATION READIID RECORD ID STR 55 
+ DISCHARGE HYDROGRAPB, HYDROGRAPB LOCATION 7 

STARTIBG TINE= .00 TIME IKCRENEIIT= .10 DRAIKAGE AREA= .38 BASE FL(JII= .00 

8 .oo .00 .00 .00 .00 
8 .oo .00 .oo .00 .00 
8 .oo .oo .oo .00 .00 
8 .00 .oo .oo .00 .oo 
8 .oo .00 .oo .00 .oo 
8 .oo .oo .oo ,00 .oo 
8 .00 .oo .oo .00 .00 
8 .00 .00 .00 .00 .00 
8 .00 .00 .00 .00 .00 
8 .00 .00 .oo .00 .oo 
8 .00 .00 .oo .00 .00 
8 .oo .00 .00 .oo .00 
8 .00 .00 .00 .00 .00 
8 .00 .00 .oo .00 .00 

.00 .oo .oo .oo .00 -- .00 .00 .oo .00 .01 
8 .02 .03 .05 .08 .12 
8 .16 .20 .25 .31 .37 
8 .43 .49 .55 .62 .70 
8 .78 .86 .95 1.04 1.14 



8 1.25 1.35 1.46 1.58 1.72 
8 1.88 2.07 2.29 2.57 2.89 
8 3.25 3.67 4.13 4.64 5.22 

5.93 7.17 9.61 14.44 23.19 - 36.76 53. 76 69.50 78,69 79.48 
1 

TR20 XEQ 02-12-96 13:56 CRISSIIAII DRAIN HYDROLOGY BALL ROAD TO PLUM BROOK (FEB 96) JOB 1 PASS 4 
REV PC 09/83( ,2) INCLUDES GREENS DRAIN ENCUlSORE (CRISUJIIR,DAT) PAGE 57 

8 74.66 66,83 58,79 52.47 47,90 
8 44.60 42,14 40.53 39,60 39,19 
8 39.17 39,45 39,34 39,38 40,31 
8 44.59 48,27 51.42 54.09 56.35 
8 58.18 59,62 60.68 61.42 61.87 
8 62,08 62.07 61.85 61,36 60.62 
8 59.59 58.31 56.82 55.18 53.42 
8 51.61 49. 74 47.87 46.08 44.50 
8 43.09 41.81 40,62 39.51 38,43 
8 37.38 36.35 35.38 34,45 33,58 
8 33.38 33.22 33.04 32,86 32.64 
8 32,40 32,12 31.81 31.49 31,18 
8 30.87 30.58 30.19 29.75 29,31 
8 28.88 28,44 28,03 27,60 27.19 
8 26.78 26.39 25.99 25.60 25.19 
8 24,77 24,31 23,85 23.39 22,96 

22,54 22,16 21.68 21.23 20,79 
~ 20,38 19,97 19.59 19,20 18.84 
8 18,48 18,14 17,80 17,49 17,17 
8 16.87 16.57 16,30 16,02 15,76 
8 15,51 15,27 15.04 14,82 14,60 
8 14,40 14,21 14,03 13,85 13,68 
8 13.52 13.37 13,22 13.08 12.89 
8 12.67 12.39 12.06 11,67 11,24 
8 10,80 10,41 10.04 9.73 9,45 
8 9.19 8.93 8.69 8.43 8.18 
8 7.91 7.64 7.35 7.07 6.77 
8 6.48 6.19 5.90 5.61 5.33 
8 5.04 4, 77 4.50 4.24 3.99 
8 3.75 3.53 3.31 3,10 2,90 
8 2.71 2.53 2.36 2.20 2.05 
8 1,91 1. 78 1.65 1,54 1.43 
8 1,33 1,23 1,14 1,06 ,98 
8 .91 ,85 .78 .73 ,67 
8 .62 .58 ,53 ,49 .46 
9 ENDTBL 

EXECUTIVE CONTROL OPERATION IIICREN RECORD ID 
t IIAIII TOO IIICREMEIIT = .10 BOORS 

.OTIVE CONTROL OPERATIOM COMPOT RECORD ID -t FROM XSECTIOII 130 
t TO XSECTIOII 80 

STARTING TINE = .oo RAIN DEP'l'B = 5.40 RAIM DORATIOII= 1.00 RAIi! TABLE IIO.= 2 AJIT. MOIST. COND= 2 
ALTERIIATE NO.= 1 STORM IIO. = 4 IIAIR TINE INCREMENT= .10 BOORS 



OPERATION R1JIIOFF CROSS SECTION 130 
OOTPOT BYDROGRAPH= 2 
AREA= ,40 SQ HI IIIPOT ROIIOFF CURVE= 61. TIME OF CONCEIITRATION= 2.18 KOORS 
INTERNAL BYDROGRAPII TINE INCREMENT= .0969 HOURS 

1 

TR20 XEQ 02-12-96 13:56 
REV PC 09/83( .2) 

CRISSIIAN DRAIN BYDROWGY HALL ROAD TO PLUM BROOK 
INCLUDES GREENS DRAIN ENCI.OSDRE 

(FEB 96) 
(CRISWIR.DAT) 

TIME(HRS) 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 

.00 
-~.00 

23.00 
24.00 
25.00 
26.00 
27.00 
28.00 
29.00 

PEAK TIHE(HRS) 
13.50 

PEAK DISCIIARGE(CFS) 
110.46 

FIRST BYDROGRAPH POINT= .00 KOORS 
.00 

15.06 
103.93 
86.85 
50.01 
31.66 
23.45 
19.23 
16.02 
14.22 
12.47 
11.03 
10.59 
10.38 

DISCHG 
DISCBG 
DISCHG 
DISCBG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCBG 
DISCBG 
DISCHG 
DISCBG 
DISCHG 
DISCBG 

.00 .00 
5.57 9.66 

91.90 98.80 
97 .46 92.27 
55.59 52. 73 
34.32 32.95 
24.62 24.02 
19.91 19.56 
16.59 16.29 
14.49 14.35 
12.87 12.67 
11.21 11.11 
10.63 10.61 
10.47 10.44 
8.23 7.73 
3.32 2.95 
1.06 .95 

.34 .30 

.10 .09 

7.21 
2.63 

.85 

.27 

.08 

.02 
21. 76 

107.59 
81.71 
47.48 
30.48 
22.92 
18.90 
15. 77 
14.08 
12.28 
10.95 
10.57 
10.29 
6.68 
2,34 
.75 
.24 
.07 

PEAK ELEVATION(FEET) 
(ROIIOFF) 

TINE INCREMENT= ,10 HOURS 
.04 

29.85 
109.76 
77.03 
45.16 
29.42 
22.41 
18.57 
15.54 
13.94 
12.09 
10.89 
10.55 
10.16 
6.15 
2.09 
.67 
.21 
.06 

.09 
39.48 

110.46 
72. 77 
43.02 
28.43 
21.93 
18.24 
15.33 
13. 79 
11.91 
10.83 
10.54 
9.98 
5.62 
1.87 
.60 
.19 
.05 

.23 
50.53 

109.80 
68.82 
41.00 
27.53 
21.47 
17.90 
15.13 
13,63 
11.75 
10.78 
10.53 
9,75 
5.11 
1.67 

.54 

.17 

.05 

DRAINAGE AREA= 
,52 1.22 

62.06 73.25 
108.07 105.46 
65.14 61. 72 
39.14 37.41 
26. 71 25.96 
21.04 20.64 
17.57 17.23 
14.95 14,78 
13.45 13.26 
11.59 11.45 
10. 74 10. 70 
10.52 10.51 
9.46 9.10 
4,62 4.15 
1.49 1.33 

.48 .43 

.15 .13 

.04 .03 

JOB 1 PASS 4 
PAGE 58 

.40 SQ.MI. 
2.76 

83.29 
101.94 
58.58 
35.80 
25.27 
20.26 
16.91 
14.63 
13.07 
11,32 
10.66 
10.49 
8,69 
3.72 
1.19 
.38 
.12 
.03 

R1JIIOFF VOLUME ABOVE BASEFLOii = 1,61 WATERSHED INCHES, 416,86 CFS-HRS, 34.45 ACRE-FEET; BASEl'LOW = .00 CFS 

OPERATION ADDHYD CROSS SECTION 130 
IIIPOT BYDROGRAPIIS= 2, 7 OOTPOT BYDROGRAPH= 1 

PEAK TIME (HRS) 
13.51 

PEAK DISCIIARGE(CFS) 
149.64 

PEAK ELEVATION(FEET) 
640,34 

ROIIOFF VOLUME ABOVE BASEl'LOW = 1.75 WATERSHED INCHES, 881.02 CFS-HRS, 72.81 ACRE-FEET; BASEFLOW = .00 CFS 

OPERAiIOii REACH ~ Si..~IOii i20 
INPUT BYDROGRAPH= 1 OOTPOT BYDROGRAPH= 2 
LENGTH= 1387.00 FEET IIIPOT = RATING CURVE REPRESENTATIVE OP REACH 

0 COEFFICIENTS USED IN ROOTING RELATED TO CROSS SECTIOII AREA, X= 1.23 M= 1.27 
l ll>DIPIED ATT-KIII ROOTING COEFFICIENT = • 72 PEAK TRAVEL TIME = .20 KOORS 

*** WARRIBG REACH 120 ATT-KIN COEFF.(C) GREATER THAii 0.667, CONSIDER REDUCING MAIM TIME INCREMENT *** 
PEAK TINE( HRS) PEAK DISCIIARGE(CFS) PEAK ELEVATIOll(FEET) 



13.65 149.39 635.48 

TIME(BRS) FIRST HYDROGRAPII POIIIT = ,00 HOURS TIME IHCREMEIIT = .10 BOORS DRAIIIAGE AREA• .78 SQ.MI. 
~.00 DISCBG .01 .02 .03 .04 .07 .10 .14 .18 ,23 ,29 -

TR20 XEQ 02-12-96 13:56 CRISSIIAII DRAIB HYDROLOGY BALL ROAD TO PLDM BROOIC (FEB 96) JOB 1 PASS 4 
REV PC 09/83( .2) IICLODES GREENS DRAIN ENCLOSURE (CRISLONR.DAT) PAGE 59 

9,00 DISCBG ,35 .41 ,47 .53 .59 .67 ,75 .83 .92 1.00 
10.00 DISCBG 1.10 1.21 1.31 1.42 1.53 1.67 1.82 2.00 2,21 2.47 
11.00 DISCBG 2,77 3.12 3.52 3.96 4.46 5.04 5.75 6.94 9.24 13.87 
12.00 DISCBG 22.58 36,82 55.99 76,58 93. 78 104.99 111.59 115, 75 119.43 123,96 
13.00 DISCBG 129,17 134.46 139,13 142.97 146,01 148.13 149,21 149.24 147,92 145.70 
14.00 DISCBG 143,21 142.38 141.05 139.05 136.71 134,31 131.89 129.40 126.82 124,17 
15,00 DISCBG 121.49 118,74 115,90 112,99 110.00 106.95 103,82 100,57 97.24 93.89 
16,00 DISCIIG 90,53 87.21 83.95 80, 76 77.73 74,98 72,49 70,22 68.14 66.21 
17.00 DISCBG 64,40 62.67 61.01 59,44 57.94 56.53 55.65 54.96 54,33 53.73 
18.00 DISCBG 53.13 52,54 51.92 51.28 50,64 50.00 49.35 48. 73 48,03 47,27 
19.00 DISCBG 46.51 45,76 45.02 44,32 43.63 42.98 42.35 41.75 41.17 40.60 
20.00 DISCBG 40.04 39,47 38,89 38,30 37.70 37.13 36,55 36.00 35.37 34,74 
21,00 DISCBG 34,10 33,48 32,87 32,28 31.70 31.14 30.60 30.09 29,59 29,12 
22,00 DISCBG 28,67 28.25 27,84 27,47 27,11 26,78 26,46 26,17 25.89 25.62 
23.00 DISCBG 25,36 25.12 24,90 24.69 24.49 24.30 24.13 23,96 23,80 23.65 
24.00 DISCBG 23.46 23.23 22.94 22,58 22.13 21.60 21.01 20.40 19, 75 19.09 
,5,00 DISCBG 18.40 17.69 16,95 16,19 15,41 14,63 13.84 13.05 12,27 11.52 

.00 DISCBG 10,77 10.07 9.40 8.77 8.18 7.63 7.11 6,62 6.17 5.74 
'-27.oo DISCBG 5.34 4.96 4,61 4.28 3,97 3,68 3.41 3,16 2.93 2. 71 

28.00 DISCBG 2.51 2,32 2.15 1,98 1.83 1,69 1,57 1,44 1.33 1.23 
29.00 DISCBG 1.13 1.04 ,97 .89 .82 .76 .25 .10 .06 ,04 

ROROPP VOLUME ABOVE BASEPLOII = 1.75 WATERSHED INCHES, 881. 07 CPS-HRS, 72,81 ACRE-FEET; BASEFLOII • .00 CFS 

OPERATIOII ROIIOFF CROSS SECTION 120 
OO'l'POT HYDROGRAPII= 3 
AREA= ,02 SQ MI IIIPOT ROIIOFF CURVE= 67. TIME OF CONCEIITIIATIOB= ,49 BOORS 
IITERIIAL IIYDROGRAPII TINE IIICREIIEIIT= .0653 BOORS 

PEAK TIME(BRS) PEAK DISCBARGE(CFS) PEAK ELEVATION(FEET) 
12,21 21.66 (ROROFF) 

TIME(BRS) FIRST HYDROGRAPB POIIIT • ,00 BOORS TINE IBCREIIEIIT = ,10 BOORS DIIAIIIAGE AREA• ,02 SQ.HI, 
10,00 DISCBG .00 .00 .00 ,01 ,02 ,04 .06 .10 .14 ,20 
11.00 DISCBG ,26 ,34 .42 ,52 .64 • 78 1.13 1.98 3.74 7.09 
12.00 DISCBG 12.98 19.07 21.65 19.64 15.53 11.70 9.05 7.28 6,03 5.18 
13.00 DISCBG 4,52 4.02 3.61 3.28 3.01 2.78 2.60 2.44 2.30 2,17 
14.00 DISCBG 2.06 1,97 1.88 1.81 1.73 1.66 1.59 1,52 1.45 1.39 
15.00 DISCBG 1.36 1.33 1.32 1.31 1.29 1.26 1.22 1.18 1.16 1.15 
16,00 DISCBG 1.14 1.14 1.14 1,14 1.14 1.14 1.13 1.11 1.07 1.03 
17.00 DISCBG 1.00 .98 ,97 .97 ,96 ,96 .96 .96 .96 .95 

. 00 DISCBG .91 .87 .83 .81 ,80 • 79 • 78 .78 .78 .78 
___ .oo DISCBG .78 .78 .78 .78 .78 .78 .78 ,78 • 78 .77 

20,00 DISCBG , 73 .69 .65 .63 ,61 ,60 .60 .60 ,59 .59 
21.00 DISCBG .59 .59 .59 .59 .59 .59 .59 ,59 .59 .60 
22.00 DISCBG .60 .60 .60 .60 .60 .60 .60 .60 .60 .60 
23.00 DISCBG ,60 .60 .60 .60 .60 .60 .60 ,60 .60 .58 



24,00 DISCBG 
25,00 DISCBG 

1 

.55 

.01 
.49 
.oo 

.39 .28 .18 .11 .07 .04 .02 

TR20 XEQ 02-12-96 13:56 
REV PC 09/83( .2) 

CRISSIIAlt DRAIH HYDROLOGY HALL ROAD TO PLUM BROOK 
IHCLUDF.S GREEIIS DRAIN EIICLOSURE 

(FEB 96) 
(CRISWIR,DAT) 

ROIIOFF VOLUME ABOVE BASEFLOW = 2.08 WATERSHED INCHES, 26.90 CFS-HRS, 2.22 ACRE-FEET; BASEFUlli = 

OPERATIOII ADDIIYD STROCTIJRE 50 
IIPIJT HYDROGRAPIIS= 2, 3 OOTPIJT HYDROGRAPH= 4 

PW TIME(HRS) PW DISCIIARGE(CFS) PEAK ELEVATIOll(FEET) 
13.64 151.88 636.81 

TIME(HRS) FIRST HYDROGRAPH POINT= .00 BOORS TINE INCRENEHT = .10 BOORS DRAIIIAGE AREA= 
8.00 DISCHG .01 .02 .03 .04 .07 .10 .u .18 .23 
9.00 DISCBG .35 .41 .47 .53 .59 .67 • 75 ,83 .92 

10.00 DISCBG 1.10 1.21 1.31 1.42 1.55 1.71 1.88 2.10 2.35 
11.00 DISCBG 3.03 3.45 3.94 4.48 5.10 5.82 6.88 8.91 12.98 
12.00 DISCBG 35.56 55,89 77.64 96.23 109.31 116.69 120.64 123.03 125.46 
13.00 DISCBG 133.69 138.47 142.73 146.25 149.02 150.91 151.81 151,68 150.22 
14.00 DiSCiiG 145.27 144.34 142,94 140,85 ij&.44 135.97 ij).48 i30.92 . ..,,.. "'" .Li.:OoU 

15,00 DISCBG 122.84 120,07 117.22 114.30 111.29 108,21 105.04 101.75 98.41 
6,00 DISCBG 91.67 88.35 85.09 81.90 78.87 76.12 73.62 71.33 69.20 

'-17.00 DISCBG 65,40 63.65 61.98 60,41 58,91 57.49 56.61 55.92 55.29 
18.00 DISCBG 54.04 53.40 52,75 52,09 51.43 50. 78 50.14 49.51 48.81 
19.00 DISCBG 47.29 46.54 45.80 45,10 44.42 43,77 43.13 42,54 41.95 
20.00 DISCBG 40.77 40,16 39.54 38.92 38.32 37. 73 37.15 36.60 35.97 
21.00 DISCBG 34.69 34.08 33,46 32,88 32,29 31.74 31,20 30,68 30,18 
22.00 DISCBG 29.26 28.84 28,44 28.07 27. 71 27,38 27,06 26. 76 26,48 
23,00 DISCBG 25.96 25.72 25.50 25.30 25,09 24.90 24.73 24.56 24.40 
24,00 DISCBG 24.00 23, 72 23.33 22.86 22.31 21.71 21.08 20.44 19.77 
25.00 DISCBG 18.41 17,69 16,95 16,19 15,41 14,63 13.84 13.05 12.27 
26.00 DISCBG 10.77 10.07 9,40 8.77 8,18 7.63 7 .11 6.62 6,17 
27,00 DISCBG 5.34 4,96 4,61 4,28 3.97 3.68 3.41 3,16 2,93 
28.00 DISCBG 2.51 2,32 2.15 1.98 1.83 1,69 1.57 1.44 1.33 
29.00 DISCBG 1.13 1,04 .97 ,89 ,82 ,76 ,25 ,10 .06 

Rll!IOFF VOLUME ABOVE BASEFUlli = 1.76 WATERSHED INCHES, 907.97 CFS-HRS, 75.03 ACRE-FEET; BASEFLOW = 

OPERATION RF.SVOR STRUCTURE 50 

- -•~(HRS) 
- J.00 

9.00 
10.00 
11.00 
12.00 

IIIPOT HYDROGRAPB= 4 OUTPUT HYDROGRAPB= 2 
SURFACE ELEVATIOII= 

PW TIME(HRS) 
13.75 

632.00 

PEAK DISCIIARGE(CFS) 
151.08 

PEAK ELEVATION(FEET) 
636,80 

FIRST HYDROGRAPH POINT= .00 BOORS TIME INCREMEIIT = .10 BOORS 
DISCBG .01 .01 .02 .04 ,06 .10 .14 
DISCBG .34 .39 .45 .n .58 .66 .73 
DISCBG 1.08 1,19 1.29 1.40 1,53 1,67 1.85 
DISCBG 2,96 3.37 3.84 4.38 4.98 5,68 6.65 
DISCBG 32,43 42,78 58.68 72.28 83.75 90.65 91.17 

DRAIHAGE AREA= 
.18 .22 
.81 .90 

2.06 2.30 
8.47 12,09 

91. 74 97 .08 

.01 

JOB 1 PASS 4 
PAGE 60 

.00 CFS 

,80 SQ.MI. 
.29 

1.00 
2.66 

20.96 
129.14 
147 .87 
• .,~ ~L 
.lil'.::>o:10 

95.04 
67,24 
54.68 
48.05 
41.37 
35.33 
29,72 
26.22 
24.23 
19,10 
11.52 
5.74 
2.71 
1.23 

.04 

.00 CFS 

.80 SQ.MI. 
.28 
.99 

2.60 
19,22 

114.46 



l 

..._..O XEQ 02-12-96 13:56 CRISSIIAII DRAII HYDROLOGY HALL ROAD TO PLUM BROOK (FEB 96) JOB l PASS 4 
REV PC 09/83( ,2) IICLODES GREENS DRAIH EIICI.OSORE (CRISI.OIIR,DAT) PAGE 61 

13.00 DISCIIG 124,21 131.04 136.54 141.11 144.86 147 .80 149.84 150.94 150,94 149,85 
14,00 DISCBG 147.96 146.15 144, 71 143.09 141.11 138.87 136.49 134,02 131.48 128.85 
15.00 DISCBG 126.18 123.46 120,69 117.86 114,95 111.96 108.89 105,73 102.48 99,17 
16.00 DISCBG 95.82 92,48 92,09 91.93 91.72 91.45 91.15 90,80 89.96 81.78 
17.00 DISCBG 75,96 71.66 68.33 65,65 61.76 59.40 57.84 56.80 56.01 55.33 
18.00 DISCBG 54.69 54.05 53,41 52.75 52.10 51.44 50. 79 50.15 49.49 48,79 
19.00 DISCBG 48,05 47.30 46,55 45.82 45,11 44.44 43,78 43.15 42.55 41,96 
20.00 DISCBG 41.37 40.77 40,16 39.54 38.93 38.33 37,74 37 .17 36.58 35.96 
21.00 DISCBG 35.33 34.06 33.64 32.96 32.41 31.83 31.30 30.77 30,27 29.80 
22.00 DISCBG 29.35 28.92 28.51 28.13 27, 78 27.43 27,12 26.82 26.53 26.27 
23.00 DISCiiG 26.01 25,jj 25.54 25.33 2s.n 2,i.9.j 24.76 24.59 24.43 24.26 
24.00 DISCBG 24.05 23. 77 23,41 22.95 22.42 21.83 21.19 20.55 19.90 19.22 
25.00 DISCBG 18.54 17 .83 17.09 16.33 15.56 14.77 13,98 13.20 12.41 11.65 
26,00 DISCBG 10.91 10.20 9.52 8.89 8.29 7.73 7.20 6. 71 6.25 5.82 
27 .()() DISCBG 5.41 5.03 4.67 4.34 4.03 3,74 3.46 3.21 2.97 2.75 
28.00 DISCBG 2.54 2.35 2.18 2.01 1.86 1.72 1,59 1.47 1.35 1.25 
29.00 OISCBG 1.15 1.06 .98 .90 ,83 • 77 .38 .08 .08 .03 

ROIIOFF VOLOl!l! ~VE BASEFWi = 1.76 WATERSllED IIICBES, 907.88 CFS-HRS, 75.03 ACRE-FEET; BASEFWII = .00 CFS 

'.ATIOII ROIIOFF STRUCTORE 40 - OOTPUT HYDROGRAPII= 1 
ARIA= .19 SQ NI I!IPOT RUIIOFF CURVE= 71. TIME OF COIICEIITRATIOII= .53 BOORS 
IITERlllL HYDROGRAPII TINE IliCREIIEIIT= .0707 BOORS 

PEAK TIHE(BRS) PEAK DISCIIARGE(CFS) PEAK ElEVATIOB(FEET) 
12.22 231.70 (ROIIOFF) 
19,67 8,06 (l!DHOFFl ,-------, 
23,66 6.16 (ROIIOFF) 

TINE(BRS) FIRST BYDROGRAPB rom = .00 BOORS TINE IHCREMENT = .10 BOORS DRAIHAGE AREA= .19 SQ.NI. 
9.00 DISCHG .00 .()() .00 .01 .04 .11 .21 .35 .52 • 71 

10.00 DISCHG ,91 1.12 1.35 1.61 1.91 2.27 2.70 3.23 3.85 4.58 
11.00 DISCBG 5.44 6.39 7.46 8.66 10.05 11.86 15,77 25.32 43.32 79.54 
12.00 DISCHG 137.31 199.06 230.54 219.02 179.55 137 .32 106,53 85.30 69.95 59.36 
13,00 DISCHG 51.19 45.12 40,20 36.24 33.09 30.38 28.15 26,24 24.61 23,19 
14.00 DISCBG 21.95 20.93 20.01 19.16 18.36 17.58 16.83 16.08 15,35 14,73 
15.00 DISCBG 14.28 14.00 13.83 13. 70 13.52 13.19 12.78 12.40 12.14 11.98 
16.00 DISCBG 11.89 11.83 11.80 11.79 11.79 11.78 11.73 11.51 11.15 10.76 
17.00 DISCBG 10.44 10.23 10,ll 10.03 9.99 9.96 9.95 9.95 9.93 9. 79 
18.00 DISCBG 9.48 9.08 8.71 8.43 8.27 8.17 8.11 8.07 8.05 8.04 
19,00 DISCBG 8.04 8.03 8,03 8,04 8,04 8.05 8,05 8,06 8.03 7.90 
20,00 DISCBG 7.60 7.19 6.81 6.53 6.36 6,25 6.19 6.15 6.12 6.11 
21.00 DISCBG 6,10 6.10 6,09 6.10 6.10 6.10 6.10 6.10 6.11 6.11 
22.00 DISCBG 6.11 6.12 6.12 6.12 6.12 6.13 6.13 6.13 6.13 6.14 -,.oo DISCBG 6.14 6.14 6.15 6,15 6.15 6.15 6.16 6.16 6.14 6.00 

.00 DISCBG 5.66 5.11 4,25 3.19 2.19 1.39 .86 .55 .34 .21 
25,00 DISCBG .13 .08 .05 .03 .01 .01 .00 

1 



TR20 XEQ 02·12·96 13:56 CRISSIIAII DRAIN HYDROLOGY HALL ROAD TO PLUM BROOK (FEB 96) JOB l PASS 4 
REV PC 09/83( ,2) IHCLODF.S GREENS DRAIN EHCWSORE (CRISLOMR.DAT) PAGE 62 

---
RUNOFF VOLUME AllOVE BASEFLOW = 2.42 WATERSHED IIICIIES, 296.89 CFS·BRS, 24.53 ACRE-FEET; BASEFLOW = .00 CFS 

OPERATION ADDIIYD STRUCTURE 40 
IKPOT HYDROGRAPIIS= l, 2 OOTPOT HYDROGRAPB= 3 

PEAK TIME(BRS) PEAK DISCIIARGE(CFS) PEAK ELEVATION(FEET) 
12.26 294,09 796.24 
13.51 178.18 662.70 

TIME(BRS) FIRST HYDROGRAPII POIIIT = .00 BOORS TIME INCREMENT = .10 BOORS DRAINAGE AREA= .99 SQ.NI. 
8.00 DISCBG .01 .01 .02 .04 .06 .10 .u ,18 .22 .28 
9.00 DISCBG .34 .39 ,45 .53 .62 • 76 .95 1.17 1.42 1.70 

10.00 DISCBG l.99 2.31 2.64 3.01 3.43 3.94 4.54 5.28 6.15 7.18 
11.00 DISCBG 8.40 9.76 11.30 13.03 15.03 17.54 22.43 33,79 55.41 98.76 
12.00 DISCBG 169.74 241.84 289.22 291.29 263.30 227.97 197.70 177.04 167 ,03 173.82 
13.00 DISCBG 175.40 176.15 176,74 177 ,35 177.95 178.18 178.00 177,18 175.56 173,04 
14.00 DISCBG 169.92 167 .08 164.72 162,25 159.47 156.45 153.32 150,10 146.82 143.59 
15.00 DISCBG 140.46 137.46 134.52 131.56 128.47 125.15 121.67 118.14 114 .62 111.15 
16.00 DISCBG 107.71 104.31 103.90 103,72 103.51 103.24 102.87 102,31 101.11 92.54 
17 .00 DISCBG 86.41 81.89 78.44 75.68 71,75 69.37 67.80 66. 75 65.93 65.12 
i8.00 DiSolG 64.i7 63,ij 62.ii 6i.l9 60.3') 59.61 58.90 58.22 S'i .54 56.83 
19.00 DISCBG 56.08 55.33 54.58 53.86 53,16 52.48 51.83 51.21 50.58 49,86 
~.00 DISCBG 48.96 47.95 46.96 46.07 45,29 44.58 43.93 43.31 42.70 42.07 

'-21.00 DISCBG 41.43 40.16 39. 73 39.05 38,51 37.93 37.40 36.88 36.38 35.91 
22.00 DISCBG 35,46 35.03 34.63 34.25 33.90 33.56 33,25 32.95 32.67 32.40 
23.00 DISCBC 32.15 31.91 31.69 31.48 31.28 31.09 30.91 30.75 30.57 30.26 
24.00 DISCBG 29.71 28.89 27.66 26.15 24,61 23.22 22.06 21.10 20.23 19.44 
25.00 DISCBG 18,67 17.91 17.14 16,36 15.57 14. 78 13.98 13.20 12.41 11.65 
26.00 DISCBG 10.91 10.20 9.52 8,89 8.29 7.73 7.20 6. 71 6.25 5.82 
,o M nT'("Ml'f"'" C H < M . ,, . ,. • M , .. , ., 

' " , "" , ,. 
#.I •VU U.L~\I ;J••.L ;JoV.l 'lol!JI 'lo.l'I 'I.U.l .lo,. .l,'IQ .) ·"J. "· ~, 1.ol:J 

28.00 DISCBG 2,54 2.35 2.18 2.01 1.86 1.72 1.59 l.47 1.35 1.25 
29.00 DISCBG 1,15 1.06 .98 ,90 .83 .77 .38 .08 ,08 .03 

RUNOFF VOLUME AllOVE BASEl'Ulli = 1,89 WATERSllED IHCHF.51 1204,77 CFS·BRS, 99.56 ACRE·FEET; BASEFLOW = .00 CFS 

OPERATION RESVOR STRUCTURE 40 
IHPOT HYDROGRAPII= 3 OOTPOT HYDROGRAPII= 1 
SURFACE ELEVATIOII= 632.00 

ttt WARHIIG · STRUCTURE 40 DELTA TIS TOO LARGE. O /2 > S /DELTA T OCCORED 46 TINES STARTIIG WITH POIIIT 2 
1 

TR20 XEQ 02·12·96 13:56 
REV PC 09/83( .2) 

--
PEAK TIME(l!RS) 

.oo 

.20 

CRISSIIAII DRAIN HYDROLOGY HALL ROAD TO PLUM BROOK 
IBCLODF.S GREENS DRAIM ENCI.OSORE 

(FEB 96) 
(CRISI.OMR.DAT) 

PEAK DISC!IARGE(CFS) 
.77 
• 76 

PEAK ELEVATIOll(FEET) 
632.00 
632,00 

JOB 1 PASS 4 
PAGE 63 



.40 • 75 632.00 

.60 .74 632.00 

.so .73 631.99 
1.00 ,72 631.99 - 1.20 .71 631.99 
1.40 ,70 631.99 
1.60 .69 631.99 

14.57 154,25 635.14 

TINE(BRS) FIRST HYDRO;RAPI! POIIIT = ,00 HOURS TINE IIICRl!MEIIT = .10 BOORS DRAillAGE AREA= 
.00 DISCRG .77 -,76 .76 -,75 • 75 -,H .H -.73 .73 

1.00 DISCBG .72 -.71 .71 -,71 .70 -.70 .69 -.69 .68 
2.00 DISCBG ,67 -.67 .67 -,66 .66 -.65 .65 -.65 ,64 
3.00 DISCBG .63 -.63 .63 -,62 .62 -,61 .61 -.61 .60 
4.00 DISCBG .59 -.59 .59 -.58 .58 -,58 .57 -.57 .57 
5.00 DISCBG .56 -.55 ,55 -,55 .54 -.54 .54 -.53 .53 
6.00 DISCBG .52 -.52 .52 -.51 .51 -.51 .50 -.50 .50 
7.00 DISCBG .49 -.49 ,49 -,48 .48 -.48 .47 -.47 .47 
8.00 llISC!!G .47 -.44 .48 -.u .51 -.35 .58 -.27 .66 
9.00 DISCBG .77 -.03 .77 ,32 ,77 ,67 • 77 ,79 ,81 

10.00 DISC!!G ,90 .97 1.05 1.14 1.25 1.38 1.53 l.71 1.92 
11.00 DISCBG 2.46 2.80 3.21 3.68 4.22 4,85 5.64 6.82 8.80 
12.00 llISC!!G 18.75 28.54 45.67 65.76 83.14 97.71 108.43 115.78 121.02 
13.00 DISCBG 130.18 134.43 138.34 141.95 145,27 148.33 151.10 153.57 154.15 
u.oo DISC!!G 154.20 154.21 154.23 154.24 154.24 154,25 154.25 154.25 154.24 
15.00 DISCBG 154.22 154.20 154 .18 154 .15 153.40 150.92 148.36 us. 71 142.98 
16.00 llISCllG 137.31 134.40 131.57 128.99 126.63 124,46 122.47 120.62 118.85 
17.00 DISCBG 114.26 111.45 108.54 105.61 102.64 99.65 96.76 94.01 91.43 
18.00 DISC!!G 86.82 84.92 83.09 81.33 79.64 78.02 76.48 75.0l 73.60 

1.00 DISCBC 70.96 69.71 68.49 67.32 66.19 65.09 64.03 63,00 62.00 
-.:o.oo DISC!!G 60,08 59,13 58,17 57,21 56,26 55,33 54.42 53,54 52,67 

21.00 DISCBC 51.00 50,16 49,32 48,51 47.71 46,93 46.17 45.43 44,70 
22.00 DISC!!G 43.32 42.65 42,0l 41.39 40.79 40.21 39,65 39,11 38.59 
23.00 DISCIIC 37.62 37.16 36.72 36,30 35.89 35.51 35.14 34.78 34.44 
24.00 DISC!!G 33.77 33,41 32.99 32.54 32.16 31,73 31.26 30,75 30.22 
25,00 DISC!!G 29,12 28.56 27.98 27.39 26.79 26.18 25.57 24.94 24.30 
1< M nTCl'Vr.. .,, n, ,., ".!'- .,, '71 -,, I\C ')I\ jl\ 10. '71: Ht, 11 1 D: J'7 1 '7 125. 11,u.vu u ... .-... 11,J•V-L '"'•JV il,.l.o I .I. ".l.•V;J it.V•'tV J.;J'o lJ J.;J'o.l..L .LU•~I .I./ oVJ 

27.00 DISC!!G 16.62 16,02 15.44 U.87 14,31 13,76 13.23 12.71 12.21 
28.00 DISC!!G 11.24 10.78 10.34 9,91 9.49 9,09 8.70 8,32 7.96 
29,00 DISC!!G 7.28 6.95 6.64 6.34 6.06 5.78 5.51 5.23 4.96 

RUNOFF VOLIJIIE AOOVE BASEFLOW = 1,88 WATERSIIED IllCBES, 1195.66 CFS-HRS, 98.81 ACRE-FEET; BASEFLOW • 

OPERATIOII REACH CROSS SECTIOB 110 
l 

TR20 XEQ 02-12-96 13:56 
REV PC 09/83( .2) 

CRISSIWI DRAill HYDROIJ.lGY BALL ROAD 'ro PUJII 111\00K 
IICLUD~ GREERS DRAIII EllClDSORE 

IKPll'l: llYlll\OGRAPII= l OO'fPU'r ll'IDROGRAPB= 2 
LEIIGTJI = 1606.00 FEET IIPIJT = RATillG CQRVE REPRESENTATIVE OF REACH 

(FER%) 
(CRISLOO,DAT) 

- COEPFICIEHTS OSED IM ROOTIIG RELATED TO CROSS SECTIOI AREA, X= • 45 M= L 35 
0 IIODIFIED ATT·lII ROOTING COEPFICIEHT = .47 PEAK TRAVEL TINE= ,20 BOORS 

PW: TINE(BRS) 
14,85 

PEAK DISCJIARGE(CFS) 
154.24 

PEAK ELEVATIOll(FEET) 
631.69 

• 99 SQ.MI. 
-.72 
-.68 
-.64 
-.60 
-.56 
-.53 
-.49 
-.46 
-.16 
.85 

2.16 
12.37 

125.62 
154.18 
154.23 
140.17 
116.80 
89.02 
72.26 
61.04 
51.83 
44.00 
38,10 
34.11 
29.68 
23.66 
17 .,,. ...... ., 
11.72 
7,61 
4.71 

,00 CFS 

JOS l PASS 4 
PAGE 64 



TIME(BRS) FIRST BYDROGRAPII POIIIT = .00 IIOORS TIii& IMCREIIENT = .10 BOORS DRAIHAGE AREA = 
.oo DISCIIG .oo .36 .00 .36 .00 .35 .oo .35 .oo 

LOO DISCIIG .oo .34 .00 ,34 .oo ,33 .oo ,33 .00 
2.00 DISCIIG .oo ,32 .00 .32 .oo .31 .oo ,31 .00 

~ 3.00 DISCIIG .oo .30 .00 .30 .00 ,29 .oo ,29 .00 
4.00 DISCBG .00 ,28 .00 ,28 .00 ,28 .00 .27 .00 
5.00 DISCBG .oo ,26 .oo .26 .oo .26 .00 .25 .oo 
6.00 DISCBG .00 ,25 .oo ,25 .oo ,24 .oo ,24 .00 
7.00 DISCIIG .oo ,23 .oo ,23 .00 ,23 .00 ,22 .00 
8.00 DISCIIG .oo ,22 ,00 .23 .oo ,24 ,00 ,28 .02 
9.00 DISCIIG ,09 .41 .20 .47 .40 .57 .62 .69 , 74 

10.00 DISCIIG ,81 .85 .91 ,98 1.05 1.15 1.26 1.38 1.54 
11.00 DISCIIG 1.93 2,18 2,47 2,82 3.23 3,70 4,24 4,91 5,81 
12.00 DISCIIG 9.67 13,98 20.89 32,65 48,36 64.87 80.45 93.73 104.20 
13.00 DISCBG 118.56 124,0& 128.99 133.43 137 .47 Ul.17 144.57 147 ,67 150.47 
14.00 DISCIIG 153.15 153.64 153.91 154,06 154.14 154.19 154.22 154.23 154.24 
15.00 DISCIIG 154,23 154,23 154,21 154,19 154.17 153.80 152.43 150.50 148,23 
16.00 DISCIIG 143.10 U0.35 137,52 134.70 131. 99 129.44 127 .08 124.89 122.86 
17.00 DISCIIG 118.99 116. 74 114,23 111.53 108. 72 105.83 102.90 99.98 97 ,15 
18,00 DISCIIG 91,87 89.47 87.31 85,31 83,42 81.62 79.92 78.29 76.73 
19.00 OISCIIG 73.83 72,46 71.15 69.89 68.67 67.49 66,35 65.25 64.18 
20.00 DISCIIG 62,15 61.17 60.20 59.23 58.27 57.32 56.38 55.45 54.54 
21.00 DISCIIG 52,79 51.94 51,09 50,25 49.42 48.61 47.81 47.03 46.27 
22.00 DISCRG 44.80 44,10 43.41 42. 75 42.10 41.48 40.88 40.29 39. 73 
23.00 DISCIIG 38.67 38.17 37.69 37 .23 36.79 36.36 35.96 35,57 35.19 
24.00 DISCIIG 34.49 34.15 33.80 33,U 33,00 32.60 32,19 31,75 31.27 
25.00 DISCBG 30,25 29. 72 29.17 28,60 28,03 27 ,44 26.84 26.24 25,62 
26.00 DISCIIG 24.36 23.72 23,08 22.43 21,77 21.12 20.47 19.83 19.18 
1.00 DISCBG 17,92 17 ,30 16.69 16,10 15,51 14,94 14.38 13.83 13.30 

-d.00 DISCBG 12,28 11,79 11,31 10,85 10,40 9.97 9.55 9,15 8,75 

l 

29.00 DISCIIG 8.01 7.66 7.33 7,00 6.69 6.39 6,10 5,82 5.54 

RIJJIOFF VOLOME AOOVE BASEFWI = 1.88 WATERSHED IICBES, 1198.02 CFS-HRS, 99,00 ACRE-FEET: BASEFWI = 

OPERATION ROIIOFF STRUCTURE 30 
OOTPOT HYDROGRAPII= 1 
AREA= ,02 SO MI IIIPOT ROIIOFF CURVE= 75. TIME OF COIICEIITRATIOI= .68 KOORS 
I1ITERllAL BYDROGRAPII TIME IllCREIIEIIT= .0907 1100RS 

PW: TIME(IIRS) PW: DISCIW!GE(CFS) PEAK ELEVATIOll(FEET) 
12,31 

TR20 XEQ 02-12-96 13:56 
REV PC 09/83( .2) 

26.89 (ROIIOFF) 

CRISSIIIJI DRAIN HYDROl.(X;Y BALL ROAD TO PLUM BROOK 
IJICLOl)ES GREEIIS DRAIII EIICWSORE 

(FEB 96) 
(CRISUJIR,DAT) 

Till!(IIRS) FIRST BYDROGRAPH POIIIT = .00 KOORS TIii& IIICREHEltT • .10 BOORS DRAINAGE AREA= 
8,00 DISCBG .00 .00 .00 ,00 .00 ,01 ,01 .02 .03 
~.00 DISCBG ,07 ,08 .10 ,12 .14 .17 ,19 ,22 .25 

.00 DISCBG ,Jl .34 ,37 ,41 .45 .50 .56 ,63 .72 
'-11.00 DISCBG .93 1.06 1.21 1.37 1.55 1.78 2.20 3,08 4,95 

12.00 OISCBG 13.68 19.97 25.00 26.88 25,62 22.31 18.23 14.72 12,13 
13.00 OISCIIG 8.65 7.46 6.52 5.76 5.15 4,65 4,24 3,91 3.61 
14,00 DISCl!G 3,12 2,92 2,76 2,63 2,51 2,40 2,29 2,19 2,Q9 

• 99 SQ.HI. 
,34 
.32 
,30 
,28 
,27 
,25 
,24 
.22 
.32 
.77 

1.72 
7,23 

112.18 
152.21 
154.24 
145.73 
120.96 
94.44 
75.25 
63.15 
53.65 
45.53 
39.19 
34.84 
30.77 
25,00 
18.55 
12.78 
8,38 
5,27 

.00 CFS 

JOB l PASS 4 
PAGE 65 

.02 SQ.MI, 
.05 
,28 
.82 

8.38 
10.17 
3.35 
2,00 



15,00 DISCBG l.92 1,87 1.82 1.79 l.77 l.73 1.69 1.64 l.60 1.57 
16.00 DISCBG 1.55 1.53 1.52 1.52 1.51 1.51 1.50 1.49 1.46 1.42 
17.00 DISCBG 1.38 1,34 1.32 1.30 1.29 1.28 1.27 1.27 1.27 1.26 
1 8.00 DISCBG 1.23 1.20 1.16 1.12 1.09 1.06 1.05 1.04 1.03 1.03 

~.00 DISCBG 1.03 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.01 ~-
.95 .80 • 79 • 79 • 78 20.00 DISCBG .99 .91 .87 ,84 .82 

21.00 DISCBG .78 ,78 .77 .77 ,77 .77 .77 .77 .77 ,77 
22.00 DISCBG .77 ,77 .77 .77 ,77 .77 .77 .77 ,78 • 78 
23.00 DISCBG .78 .78 • 78 .78 • 78 • 78 .78 .78 • 78 ,77 
24.00 DISCBG .74 .69 .62 .52 .40 .30 .21 .15 ,10 .07 
25.00 DISCBG .05 ,03 .02 .02 .01 ,Ol .00 

ROIIOFF VOLUME Al!OVE BASEFI.Oi = 2.77 WATERSHED INCHES, 40,25 CFS-HRS, 3.33 ACRE-FEET; BASEFI.Oi = ,00 CFS 

OP!RATIOII ADDBYll STROC'rllll 30 
IIIPIJ'I' BYDROGRAPIIS= 1,2 OOTPIJT BYDROGRAPII= 3 

rw. niu; ( lil<S I rw. Ul:iCIIAl!Gt(CfS) PW ~LEVATlUN(Fit;T) 
14.28 156.69 635.87 

TIME(IIRS) FIRST BYllROGRAPB POINT = ,00 HOURS TIME IIICREMEIIT = ,10 HOURS DRAINAGE AREA= 1.01 SQ.MI. 
.00 DISCHG .oo ,36 .oo ,36 ,00 .35 .00 .35 .00 .34 

1.00 DISCHG ,00 .34 .oo ,34 ,00 .33 .00 ,33 .00 .32 
2.00 DISCHG .00 .32 .oo .32 .oo .31 .00 .31 .00 .30 
3.00 DISCHG .00 .30 .oo .30 .oo .29 .00 .29 .00 .28 
4.00 DISCHG .00 .28 .00 .28 .oo ,28 .oo .27 .00 .27 
•M nTCU"Dr.. M O< M ,c IV> ,, IV> ,. M ,. ,.- ............. " ·= ... ·= ... •UV ••• ,UV ol.-.J ·= • ',;J 

6.00 DISCHG .oo .25 .00 ,25 .oo .24 .00 ,24 ,00 .24 
, .00 DISCHG .00 .23 .00 ,23 .oo .23 .00 ,22 .00 .22 

'---6.00 DISCHG .oo .22 .00 .23 ,00 .25 .01 .30 .05 .37 
9.00 DISCJIG .16 .49 .30 .59 ,54 , 74 .81 .91 ,98 1.05 

10.00 DISCIIG 1.12 1,19 1,28 1,38 1.50 l.64 1.81 2.01 2.25 2,53 
11.00 DISCHG 2,86 3.24 3,68 4,19 4,78 5.47 6.44 7,98 10, 77 15.61 
12.00 DISCHG 23.35 33,94 45,88 59.53 73,99 87 .17 98.68 108.45 116,33 122,35 
13.00 DISCHG 127,21 131.54 135.51 139.19 142,62 145,83 148.81 151.57 154.08 155.56 
14,00 DISCBG 156.26 156,56 156,67 156.69 156,65 156,59 156,51 156,42 156,33 156,24 
15,00 DISCHG 156,16 156,09 156.04 155.99 155,94 155.54 154.12 152.14 149,83 147,30 
16.00 DISCBG 144,64 141,88 139.04 136,21 133,50 130.95 128,58 126.38 124,32 122,37 
17.00 DISCHG 120,36 118,08 115,55 112.83 110.01 107.11 104,17 101.25 98.41 95,69 

l 

TR20 XEQ 02-12-96 13:56 CRISSIIAII DRAIII BYDROUJGY HALL ROAD TO PLOM BROOK (FEB 96) JOB 1 PASS 4 
REV PC 09/83(.2) IIICLlJl)ES GREERS DRAIII EIICWSORE (CRISUJIIR,DA'I') PAGE 66 

18.00 DISCBG 93,10 90,67 88.47 86.42 84,50 82,69 80,96 79.33 77.76 76.28 
19,00 DISCBG 74,85 73,49 72.18 70.91 69.69 68,51 67 ,37 66,27 65.20 64.16 
20.00 DISCHG 63,13 62,12 61.11 60,11 59,11 58.14 57,18 56,24 55.33 54.43 
21,00 DISCHG 53,56 52.71 51.87 51.03 50,20 49.38 48.58 47,80 47.04 46,30 
22.00 DISCHG 45.57 44,87 44.18 43.52 42.88 42,25 41.65 41.07 40.51 39.97 
23.00 DISCHG 39.45 38.95 38.47 38.01 37.56 37.14 36.73 36.34 35.97 35.60 
'1.00 DISCHG 35.24 34.85 34,42 33.93 33,40 32,90 32.40 31.89 31.37 30.84 

.00 DISCBG 30.30 29,75 29.19 28,62 28,04 27.45 26,84 26,24 25,62 25.00 
26.00 DISCBG 24.36 23,72 23.08 22,43 21.77 21.12 20.47 19,83 19.18 18.55 

27 .00 DISCBG 17,92 17.30 16.69 16,10 15,51 U.94 14.38 13,83 13.30 12.78 
28,00 DISCBG 12.28 11,79 11,31 10,85 10,40 9.97 9.55 9.15 8,75 8,38 
29.00 DISCBG 8.01 7,66 7.33 7,00 6,69 6.39 6.10 5.82 5.54 5,27 



ROIIOFF VOLUIIE ABOVE BASEFI.OW = 1.90 WATEl!SIIED INCHES, 1238.27 CFS-HRS, 102.33 ACRE-PEET; BASEPLOW = 

n111rn11 01:1cmnn C'lllbffl"lffllD'D -,n, 
,UU.LVft ru.lVUII. o;JUI.U\.lUIUi JV - IIIPOT IIYDROGRAPII= 3 OOTPOT HYDROGRAPB= 1 

SURFACE ELEVATION= 628.41 

PEAK TIME(HRS) PEAK DISCIIARGE(CFS) PEAK ELEVATION(FEET) 
U.98 156.18 635.86 

TIHE(IIRS) FIRST IIYDROGRAPI! rom = .00 HOORS TIME IHCREIIE!IT = .10 HOORS DRAIIIAGE AREA= 
.oo DISCl!G .00 ,17 .18 ,18 .18 .18 .18 .17 .17 

1.00 DISCBG .17 .17 .17 .17 .17 .17 .17 .16 ,16 
2.00 DISCBG .16 .16 .16 .16 .16 .16 .16 .15 ,15 
3.00 DISCBG ,15 ,15 ,15 .15 .15 .15 .15 ,14 .14 
4,00 DISCBG ,14 .14 .u .14 .14 .14 .14 ,14 .14 
5.00 DISCBG ,13 .13 ,13 ,13 .13 .13 ,13 .13 .13 
, = T\Tronn,. .. .. .. .. .. .. " " " O,W U.L~U ,!J ... ... ... ... ... ... ... ... 
7.00 DISCBG .12 ,12 .12 .12 .12 .11 .11 .11 .11 
8.00 DISCl!G .11 .11 .11 .11 .11 .12 .13 ,15 .17 
9.00 DISCl!G .26 .32 ,39 .44 .56 .64 • 77 .85 .94 

10.00 DISCBG 1.08 1.15 1,23 1.32 1.43 1.56 1.72 1.90 2.12 
11.00 DISCBG 2,67 3.03 3.43 3.90 4.44 4,83 5.47 6.46 8,11 
12.00 DISCBG 15.79 19,26 24.58 29.77 31.15 38,63 54.80 69.33 82,16 
13.00 DISCBG 102,63 110.60 117.43 123.36 128.59 133.25 137 .44 141.24 144.69 
14.00 DISCBG 150.15 152.02 153.39 154.37 155.05 155.52 155.83 156.02 156.12 
15,00 DISC!!G 156,18 156.16 156.13 156.10 156,0fi 155.96 155,62 154,88 153.72 
16.00 DISCBG 150.33 148.23 145.91 143.45 140.89 138.31 135.76 133.29 130.93 
'.oo DISCBG 126.49 124.33 122.09 119. 74 117.26 114.67 111.98 109.22 106.42 

-o.00 DISCBG 100.88 98.20 95.63 93.19 90.89 88.72 86.66 84.72 82.88 
19.00 DISCHG 79.48 77.90 76.39 74.94 73.56 72.23 70.96 69.72 68.53 
20.00 DISCiiG 66.2i 6S.i8 64.i2 6j,07 62.04 6i.02 60.02 59.04 58.07 
21.00 DISCBG 56.19 55.28 54.39 53.51 52.65 51.80 50.96 50.13 49.33 
22.00 DISCBG 47.76 47.00 46.27 45.55 44.85 44.17 43,51 42.87 42.25 
23.00 DISCBG 41.07 40.51 39,97 39.46 38,96 38.48 38.02 37.58 37,16 
24.00 DISCBG 36.35 35.96 35.56 35,15 34. 71 34.24 33.77 33.29 32,79 
25.00 DISCBG 32.13 32,05 31.96 31.84 31.71 31.56 31.40 31.22 31.02 

l 

TR20 XEQ 02-12-96 13:56 CRis.sMAII DRAIN lMlROI.OGY BALL ROAi) TO PLOH BROOK (FEB 96) 
REV PC 09/83(.2) I11CLODES GREENS DRAIN EltCUlSCRE (CRISLCJIR.DAT) 

26.00 DISCBG 30,58 30,34 30,08 29.80 29.52 28,02 26,16 24.61 23.30 
27 .oo DISCBG 21.15 20.24 19,40 18.63 17.90 17.21 16.56 15.74 14.51 
28.00 DISCBG 13.03 12.46 11,95 11.46 10,99 10.53 10.09 9.67 9.26 
29.00 DISCBG 8,49 8.12 7.77 7.42 7.10 6.78 6.48 6.18 5.90 

.00 CFS 

1.01 SQ.HI. 
.17 
.16 
.15 
.14 
,13 
.13 
'" . .. 

.11 

.21 
1.01 
2.37 

10.99 
93.23 

147 .71 
156.17 
152,18 
128.67 
103,63 
81.14 
67.39 
57.12 
48.53 
41.65 
36.75 
32.29 
30.81 

JOB 1 PASS 4 
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22.i6 
13.68 
8.87 
5.62 

ROIIOFF VOLOHE ABOVE BASEFLOW = 1.90 WATERSHED INCHES, 1237,38 CFS-HRS, 102,26 ACRE-FEET; BASEFI.OW = .00 CFS 

"n"'lATION REACH CIIOSS SECTION 100 

0 
0 

IllPOT BiDRwRAPH; i OOirUi iiYDROb'KAPii= 2 
LENGTH = 972.00 FEET IIIPOT = RATING CURVE REPRESENTATIVE OP REACH 
COEFFICIENTS USED IN ROOTING RELATED TO CROSS SECTION AREA, X= .49 M= 1.52 
MODIFIED ATT·KIK ROOTIIIG COEFFICIENT= 1.00 PEAK TRAVEL TIME= ,10 BOORS 



... WAmllHG RV.CB 100 ATr-Klll COEPF. (C) GRV.,?R TllAII 0.667, COHSIDER REDOCillG MAIR TlllE IHCREMEIIT u, 

PEAK TIME(BRS) PEAK DISCIIARGE(CFS) PEAK ELEVATION(FEET) 
15.08 156.18 628.34 

'1'!11Y.( BRS) FIRST llYDllOGRAPII POill'r = .00 BOORS TIKE IIICll.El!EIIT = .10 llOURS !>RAIKAGE ARV.= 
.oo DISCHG .00 

1.00 DISCHG ,17 
2.00 DISCHG ,16 
3.00 DISCHG .15 
4.00 DISCHG .14 
5.00 DISCHG .13 
6,00 DISCRG .13 
7.00 DISCHG .12 
8.00 DISCBG .11 
9.00 DISCBG .21 

10.00 DISCBG 1.01 
11.00 DISCBG 2.37 
12.00 DISCBG 10.98 
13.00 DISCBG 93.20 
14,00 DISCBG 147.70 
15,00 DISCBG 156,17 
16,00 DISCBG 152.19 
17,00 DISCBG 128.67 
18,00 DISCBG 103.64 
19.00 DISCBG 81.14 
20,00 DISCBG 67.39 
21.00 DISCBG 57,12 
22,00 DISCHG 48,54 
l.00 DISCHG 41.65 

_4,00 DISCBG 36, 75 

1 

25,00 DISCBG 
26,00 DISCBG 
27 .0() DISCBG 
28,00 DISCBG 
29,00 DISCBG 

TR20 XEQ 02-12-96 13:56 
\\EV PC 09/83(,2) 

32,29 
30.81 
22,16 
13.68 
8.87 

.00 .17 .18 .18 .18 

.17 .17 .17 .17 .17 

.16 .16 .16 ,16 .16 

.15 ,15 .15 .15 .15 

.14 .14 .14 .14 .14 

.13 .13 .13 .13 .13 

.13 ,12 .12 .12 .12 

.12 .12 .12 ,12 .12 

.11 .11 .11 ,11 .11 

.26 .32 .39 ,44 .56 
1.08 1.15 1.23 1.32 1.43 
2.67 3.03 3.43 3.90 4.43 

15.78 19.25 24.56 29,75 31.14 
102.61 110.58 117.41 123,35 128.57 
150.15 152.01 153,38 154.37 155,05 
156.18 156,16 156,13 156,10 156.06 
150.34 148.23 145.92 143.45 140.89 
126.50 124.33 122.10 119,74 117.26 
100,89 98.21 95,63 93.20 90.89 
79.48 77,90 76.39 74.95 73,57 
66.27 65,19 64,12 63.08 62.04 
56,19 55.28 54.39 53,51 52,65 
47,76 47,01 46.27 45,55 44.85 
41,07 40.51 39.97 39.46 38.96 
36.35 35.96 35.57 35,15 34, 71 
32.13 32,05 31.95 31.84 31.71 
30.58 30,34 30.08 29,81 29,52 
21.15 20,24 19.40 18.63 17.90 
13.03 12.47 11,95 11,46 10,99 
8.49 8,12 7.77 7.43 7.10 

CRISSIWI DRAIN HYDROWGY RALL ROAD TO PLUM BROOK 
I!ICLODES GREE!IS DRAIN E!ICLOSIJRE 

,18 .18 
,17 .17 
.16 .16 
.15 .15 
.14 .14 
.13 .13 
.12 .12 
.u .u 
.12 .13 
,64 .77 

1.56 1,72 
4,82 5.47 

38.61 54. 76 
133,23 137,43 
155,52 155,82 
155.96 155.63 
138.31 135,77 
114,67 111,99 
88.72 86,67 
72,24 70,96 
61.03 60.02 
51.80 50,96 
44,17 43.51 
38.48 38.02 
34,24 33.77 
31.56 31,40 
28.02 26.16 
17,21 16.56 
10.53 10.10 
6.78 6.48 

(FEB 96) 
(CRISLOIIR,DAT) 

.17 

.16 

.15 

.14 

.14 

.13 

.12 

.11 

.15 

.85 
1.90 
6,45 

69.29 
141.23 
156,02 
154,88 
133,30 
109.22 
84. 73 
69,73 
59.04 
50.14 
42.87 
37.58 
33.29 
31.22 
24,61 
15,74 
9.67 
6.18 

1.01 SQ.III. 
.17 
.16 
.15 
,14 
,14 
.13 
.12 
.11 
,17 
.94 

2.12 
8,10 

82,12 
144.68 
156.12 
153,72 
130.93 
106.43 
82,89 
68.54 
58,07 
49.33 
42.25 
37.16 
32.79 
31.02 
23.30 
14.51 
9.26 
5.90 

JOB 1 PASS 4 
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ROIIOFF VOLUME AOOVE BASEFLOW = 1.90 WATERSHED INCHES, 1236,87 CFS-HRS, 102.22 ACRE-FEET; BASEFLOW = .00 CFS 

OPERATIOH RONOFF STRUCTURE 20 
OOTPOT HYDROGRAPB= 1 
AREA= .03 SQ MI IIIPOT RONOFF CURVE= 81. TIME OF COHCEIITRATIOH= .61 BOORS 

'l'rRE(HRS) 
6.00 
7,00 
8,00 

Ill'rERIIAL IIYD\\OGRAPI! TIIIY. lllCRElltll'r= • 0813 BOORS 

PEAK TIME(HRS) 
12.25 

PEAK DISCHARGE(CFS) 
40.67 

FIRST HYDROGRAPII POill'r = ,OOl!OORS 
DISCRG .oo .00 .oo ,00 
DISCBG .04 .05 .06 .08 
DISCBG ,18 ,2Q ,21 ,24 

PEAK ELEVATION(FEET) 
(RONOFF) 

TIIIY. IIICll.n!M = .10 llOORS 
.00 .00 ,00 
.09 .ll ,12 
,26 .30 ,ll 

DRAIJIAGE AREA s 

.01 ,01 

.14 .15 
,37 ,40 

,03 SQ.Ml, 
.02 
.17 
.43 



9.00 DISCHG .46 .49 .52 .56 .60 .64 .68 • 72 .77 .82 
10.00 DISCHG .87 .91 .96 1.02 1.09 1.18 1.29 1.42 1.58 1.76 
11.00 DISCHG 1.97 2.19 2.43 2.70 2.99 3.38 4,16 5.80 9.08 14.97 
12.00 DISCHG 23. 73 33.38 39.91 39.77 35.15 28.57 22.29 17.73 14.47 12.02 
3.00 DISCHG 10.18 8. 76 7.68 6.81 6.12 5.55 5.09 4.69 4.33 4.03 

'--14.oo DISCHG 3.78 3.58 3.41 3.25 3.11 2.97 2.84 2.71 2.59 2.48 
15.00 DISCHG 2.39 2.33 2.29 2.25 2.22 2.17 2.11 2.05 2.00 1.97 
16.00 DISCHG 1.94 1.93 1.92 1.91 1.91 1.91 1.90 1.87 1.82 1.77 
17.00 DISCHG 1.71 1.67 1.65 1.63 1.62 1.61 1.60 1.60 1.60 1.58 
18.00 DISCHG 1.54 1.49 1.43 1.38 1.35 1.32 1.31 1.30 1.29 1.29 
19.00 DISCHG 1.29 1.29 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.27 
20.00 DISCHG 1.23 1.17 1.12 1.07 1.03 1.01 1.00 .99 .98 .97 
21.00 DISCHG .97 ,97 .97 .97 .97 .97 .97 .97 .97 .97 
22.00 DISCHG .97 .97 .97 ,97 .97 .97 .97 ,97 .97 .97 
23.00 DISCHG .97 .97 .97 .97 .97 .97 .97 ,97 .97 ,95 
24.00 DISCHG .92 .84 • 73 ,59 .43 .30 .20 .13 .09 .06 
25.00 DISCHG .04 .03 .02 .01 .01 .00 

ROIIOFF VOLONE ABOVE BASEFUJW = 3.34 WATERSHED IBCBES, 56,04 CFS-HRS, 4.63 ACRE-FEET; BASEFUJW • .00 CFS 

0PERATIOB ADllBYD STRUCTURE 20 
IIIPOT HYDROGRAPBS= 1,2 OOTPIJT HYDROGRAPH= 3 

PEAK TIME(BRS) PEAK DISCIIARCE(CFS) PEAK ELEVATIOll(FEET) 
12.36 65.36 629.52 
14.85 158.61 632.78 

TIME(BRS) FIRST HYDROGRAPH POIBT = .00 BOORS TIME INCREMEIIT = .10 BOORS DRAIBAGE AREA= 1.04 SQ.Ml, 
.oo DISCHG ,00 .oo .17 ,18 ,18 ,18 .18 .18 .17 .17 

-----•• 00 DISCBG ,17 .17 .17 .17 ,17 .17 .17 .17 .16 .16 
2.00 DISCHG .16 .16 .16 .16 ,16 ,16 .16 .16 .15 .15 
3.00 DISCHG ,15 .15 .15 .15 ,15 .15 .15 .15 .14 .14 
4.00 DISCHG ,14 .14 .14 .14 .14 .14 .14 .14 ,14 .14 

1 

TR20 XEQ 02-12-96 13:56 CRISSIIIJI DRAIB HYDROLOGY BALL ROAD TO PLUM BROOK (FEB 96) JOB 1 PASS 4 
REV PC 09/83(.2) I!ICLIJDES GREENS DRAIB ENCWSURE (CRISLOOl,DAT) PAGE 69 

5,00 DISCHG .13 .13 .13 .13 .13 ,13 .13 .13 .13 .13 
6.00 DISCHG .13 .13 .12 .12 .12 .12 .12 .13 .13 .14 
7.00 DISCHG .15 .17 .18 .19 .21 .22 .24 .25 .26 .28 
8.00 DISCHG .29 .31 .32 ,35 .38 .u .45 .50 .55 .60 
9.00 DISCHG .67 • 75 .84 .95 1.04 1.20 1.31 1.49 1.62 1.76 

10.00 DISCHG 1.88 1.99 2.11 2.25 2,42 2.61 2.85 3.14 3.48 3.88 
11.00 DISCHG 4.34 4.87 5.46 6.13 6.89 7.81 8.98 11.26 15.53 23.07 
12.00 DISCHG 34.71 49.16 59.16 64.33 64.90 59.71 60.90 72,49 83.76 94.15 
13.00 DISCHG 103.38 111.37 118.26 124.22 129.46 134.13 138.32 142.12 145.56 148.71 
14.00 DISCHG 151.48 153.73 155.42 156,64 157.47 158.03 158.36 158.54 158.60 158.60 
15.00 DISCBG 158.56 158.51 158.45 158,39 158.32 158.23 158.07 157.68 156.89 155.69 
16.00 DISCHG 154.13 152.27 150.15 147.83 145.36 142.80 140.21 137.64 135.13 132.70 
.,.oo DISCHG 130.39 128.17 125.98 123.72 121.36 118.87 116.28 113.59 110.82 108.01 

.00 DISCHG 105.18 102.37 99.64 97.01 94.54 92.22 90.03 87.97 86.02 84.18 
'79.00 DISCHG 82.43 80. 77 79.18 77.67 76.23 74.85 73.52 72.24 71.01 69.80 

20.00 DISCBG 68.62 67.45 66.30 65.19 64.11 63.05 62.02 61.01 60.02 59.04 
21.00 DISCHG 58.09 57 .16 56.25 55.36 54.48 53.62 52. 77 51.93 51.11 50.30 
22.00 DISCHG 49.51 48.73 47.97 47.24 46.52 45.82 45,14 44.48 43.84 43.22 



23.00 DISCHG 42.62 42.04 41.48 40.95 40.43 39.93 39.45 38.99 38.55 38.11 
24.00 DISCHG 37.66 37.19 36.69 36.15 35.58 35.01 34.45 33.90 33.38 32.85 
25.00 DISCHG 32.33 32.16 32.07 31.97 31.85 31.71 31.56 31.40 31.22 31.02 
l6.00 DISCHG 30.81 30.58 30.34 30.08 29.81 29.52 28.02 26.16 24.61 23.30 

7 .00 DISCHG 22.16 21.15 20.24 19.40 18.63 17 .90 17.21 16.56 15. 74 14.51 
-.8.00 DISCHG 13.68 13.03 12.47 11.95 11.46 10.99 10.53 10.10 9.67 9.26 

29.00 DISCHG 8.87 8.49 8.12 7.77 7.43 7.10 6.78 6.48 6.18 5.90 

ROIIOFF VOLDME ABOVE BASEFLOII = 1.93 WATERSJIED IIICIIES, 1292.91 CFS-HRS, 106.85 ACRE-FEET; BASEFLOII = .00 CFS 

OPl!RATIOII ROIIOFF STRUCTURE 10 
nr1'l'Dl'llP avnDnl'!DlDD~ , 
V\ol4~~4 U4~RV\JNU'"U- . 
AREA= • 42 SQ NI IllPOT RUJIOFF CURVE= 75 • TIME OF COIICENTRATIOM= 1.51 BOORS 
IIITERIIAL BYDROGRAPB TIME INCREMEIIT= .1007 BOORS 

PEAK TIME(BRS) PEAK DISCIIARGE(CFS) PEAK ELEVATIOR(FEET) 
12.89 289.66 (ROIIOPP) 
23.65 14.51 (RtlllOFF) 

TINE(HRS) FIRST IIYDROGRAPll POINT = . 00 BOORS TIME IIICREIIEMT = .10 BOORS DRAINAGE AREA= .42 SQ.NI • 
8.00 DISCHG .00 .00 .00 .00 .01 .01 .03 .06 .11 .17 
9.00 DISCHG .27 .38 .53 • 71 .91 1.15 1.41 1.70 2.03 2.38 

10.00 DISCHG 2.75 3.16 3.59 4.05 4.54 5.08 5.67 6.33 7.08 7.93 
11.00 DISCHG 8.91 10.05 11.35 12.84 14.55 16.57 19.28 23.29 29.70 40.64 
12.00 DISCHG 58.18 82.49 112.80 148.58 187 .51 224.50 254.48 275.14 286.50 289.64 
" IV\ nTt!l"Dr "IOC •o .,.,_. tt.n "lc.n ,n 'U1 O"I "1"11\ .,., 10.ft .... , on .i:::n. 1 C.JI .,, ,en en. 11D 11 
L.J•VV IIJ.~\J ,o->••o ,, •• :7V l.'I\Jo.LV , ..... o, ,,v. /.J .1.77•·· J.UUoU7 J.Q•· , ... J.;.l'U. ;.>;, L.IOoL.J 

14.00 DISCHG 127.06 116.88 107.56 99.29 91.95 85.31 79.33 73.95 69.08 64.65 
15.00 DISCHG 60. 70 57.13 53.92 51.05 48.47 46.14 44.05 42.18 40.50 38.97 
-.00 DISCHG 37.58 36,36 35.26 34.24 33.31 32.46 31.68 30.97 30.32 29.76 

..._.. .. 00 DISCHG 29.27 28.79 28.30 27.81 27.33 26.87 26.43 26.03 25.66 25.31 
18.00 DISCHG 24,98 24.67 24.34 23.99 23.60 23.19 22.77 22.34 21.93 21.54 

1 
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, " nn l'\Tll,rnJ"t 21.19 20.86 20.58 20.33 20.13 19.9i 19.63 19. 72 19.61 I I\. rl 
J.,.,W u1.:,..n\1 1!t'o:JJ. 

20.00 DISCHG 19.39 19.24 19.06 18.82 18.53 18.19 17.83 17 .46 17.10 16. 74 
21.00 DISCHG 16.42 16.12 15.85 15.62 15.43 15.28 15.15 15.04 14,95 14.87 
22.00 DISCHG 14.80 14.75 14. 70 14.66 14.63 14.60 14.58 14.56 14.55 14.54 
23.00 DISCHG 14,53 14.52 14,52 14.51 14.51 14.51 14.51 14.51 14.51 14.48 
24.00 DISCHG 14.43 14.31 14.10 13. 76 13.27 12.62 11.81 10.88 9.86 8.81 
25.00 DISCIIG 7.77 6.76 5.82 4.97 4.22 3.57 3.02 2.57 2.18 1.86 
26.00 DISCHG 1.58 1.34 1.14 .96 .82 .69 .59 .50 .42 .35 
27.00 DISCHG .30 .25 .21 .18 .15 .12 .10 .08 .07 ,06 
28.00 nTC/"'A'r- n, n, n, n, n, n, n, IV\ ,,, ........... v .v, ... ... ... . .. ... ... ·= 

ROROFF VOLDME ABOVE BASEFLOII = 2.78 WATERSHED IMCBES, 752.79 CFS-HRS, 62,21 ACRE-FEET; BASEFLOII = .00 CFS 

Cl"""ATIOII ADDIIYD STRUCTURE 9 
INPOT HYDROGRAPBS= 1, 3 OOTPOT HYDROGRAPB= 6 

PEAK TIME(HRS) PEAK DISCIIARGE(CFS) PEAK ELEVATION(FEET) 
13.02 388.97 621.58 



TIME(BRS) FIRST HYDROGRAPII POIIIT = .00 BOORS TIME INCREMENT= .10 BOORS DRAINAGE AREA= 1.46 SQ.MI. 
.00 DISCBG .00 .00 ,17 .18 .18 ,18 .18 .18 ,17 .17 

1.00 DISCBG .17 .17 ,17 .17 .17 .17 .17 .17 ,16 .16 
2. 00 DISCBG .16 .16 ,16 .16 .16 .16 .16 .16 .15 .15 
).00 DISCBG .15 .15 ,15 .15 .15 .15 .15 .15 .14 .14 

-4.00 DISCBG .14 .u .14 .u .14 .u .14 .u .14 .14 
5,00 DISCBG .13 .13 ,13 .13 .13 .13 .13 .13 .13 .13 
6.00 DISCBG .13 .13 .12 .12 .12 .12 .12 .13 .13 .u 
7.00 DISCBG .15 .17 .18 .19 .21 .22 .24 .25 .26 .28 
8.00 DISCBG .29 .31 .32 .35 .38 .42 .49 .56 .66 .78 
9.00 DISCBG .93 1.13 1.37 1.66 1.95 2.34 2.72 3.19 3.65 4.13 

10.00 DISCBG 4.63 5.15 5.70 6.30 6.96 7.69 8.52 9.47 10.55 11.81 
11.00 DISCBG 13.25 14.91 16,81 18.97 21.44 24.38 28.26 34.56 45.23 63.71 
12.00 DISCBG 92.89 131,65 171.96 212.91 252.41 284.21 315.38 347.64 370.26 383.79 
13.00 DISCBG 388.87 386.27 378.36 366.04 350.19 333.56 319.01 306.83 296,15 286,84 
14,00 DISCBG 278.55 270.61 262.98 255.93 249.43 243.34 237.69 232.49 227,68 223.25 
15.00 DISCBG 219.26 215.64 212,37 209.44 206.78 204,37 202.12 199.86 197.39 194.65 
16.00 DISCBG 191.71 188.63 185.41 182.08 178.67 175.26 171.89 168.61 165.44 162.46 
17.00 DISCBG 159.66 156.96 154,28 151.53 148.69 145.74 142.70 139.61 136.48 133.32 
18.00 DISCBG 130.16 127.04 123.98 121.01 118.15 115.41 112.80 110.31 107,95 105.72 
19.00 DISCBG 103.61 101.63 99.76 98.01 96.37 94.82 93,35 91.96 90.62 89,31 
20.00 DISCBG 88.00 86.69 85.36 84.01 82,64 81.25 79.85 78.47 77.11 75. 79 
21.00 DISCBG 74.51 73.28 12.10 70.98 69.92 68.90 67.92 66.97 66,05 65.16 
22.00 DISCBG 64,31 63.48 62,67 61.90 61,15 60.42 59.72 59.04 58.39 57.76 
23.00 DISCBG 57.15 56.56 56.00 55.46 54,94 54.44 53,96 53.50 53.05 52.60 
24.00 DISCBG 52.09 51.51 50.80 49.91 48.86 47.63 46,26 44, 78 43.24 U.66 
25.00 DISCBG 40.10 38.92 37.89 36.94 36.07 35.28 34.59 33.96 33.40 32.88 
26.00 DISCBG 32.39 31.92 31.47 31.04 30.62 30.21 28.61 26.66 25.03 23.65 
27.00 DISCBG 22.46 21.40 20,45 19.58 18.78 18.03 17.32 16.64 15.81 14.57 

-
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28.00 DISCBG 13. 72 13.06 12.49 11.97 11.47 11.00 10.54 10.10 9.67 9.26 
29.00 DISCBG 8.87 8.49 8.12 7.77 7.43 7.10 6.78 6.48 6.18 5.90 

ROIIOFF VOLUME ~VE BASEl'Wi = 2.18 WATERSHED INCHES, 2045.70 CFS-HRS, 169,06 ACRE-FEET; BASEl'Wi = .00 CFS 

OPERATION ROIIOFF CROSS SECTION 80 
OOTPOT HYDROGRAPB= 1 
AREA= ,29 SQ MI IIIPOT ROIIOFF CURVE= 86. TIME OF CONCEIITRATION= 2.29 BOORS 
INTERNAL HYDROGRAPB TINE I1ICRFJIENT= ,1018 BOORS 

PEAK TIME(BRS) PEAK DISCBARGE(CFS) PEAK ELEVATIOll(FEET) 
13.41 204.36 (ROIIOFF) 

TIME(BRS) FIRST HYDROGRAPB POINT = .00 BOORS TIME INCREMENT= • 10 BOORS DRAINAGE AREA= ,29 SQ.MI • 
5.00 DISCBG .00 .oo .oo .01 .02 .03 .04 ,06 .08 .11 
6.00 DISCBG .15 .20 .25 .31 .39 .47 .56 .66 .77 .90 
'.00 DISCBG 1.03 1.17 1.32 1.47 1.64 1.81 1.98 2.15 2.33 2.51 

00 DISCBG 2.70 2,88 3.07 3.26 3.46 3.66 3.87 4,09 4.32 4.57 
'-9.00 DISCBG 4.83 5.11 5.41 5.72 6.05 6.40 6.75 7.13 7.52 7.93 

10.00 DISCBG 8.35 8.79 9.25 9. 72 10.22 10.74 11.29 11.88 12.52 13.21 
11.00 DISCBG 13.98 14,83 15.79 16.86 18.07 19.42 21.15 23.41 26.65 31.49 
12.00 DISCHG 38.42 47.25 58.06 70. 74 85.36 101.85 119.87 138.22 155.55 170.72 



13 .oo DISCHG 183.25 192.82 199.28 203.04 204.35 203,33 200,14 195.09 188,63 
14.00 DISCHG 172,04 162.03 151.38 140.82 131.01 122,18 114 ,21 106.95 100.25 
15,00 DISCHG 88.45 83.21 78.25 73.58 69.23 65.23 61.60 58.25 55.13 
l6,00 DISCHG 49,61 47.15 44.90 42,82 40.88 39.13 37,55 36.09 34, 75 

I• 00 DISCHG 32,40 31.36 30.40 29.48 28.62 27,82 27 .06 26.36 25. 70 
-i8.oo DISCHG 24.50 23.94 23.43 22.94 22.47 22.00 21.53 21.06 20.60 

19.00 DISCBG 19, 71 19,28 18.87 18.48 18.12 17,80 17.52 17 .27 17.04 
20.00 DISCHG 16.62 16,43 16.25 16.07 15.89 15, 70 15,50 15.29 15.07 
21.00 DISCHG 14,61 14.38 14.15 13.92 13.70 13.49 13,29 13.10 12,93 
22.00 DISCHG 12,62 12.48 12.37 12,26 12.17 12,09 12.02 11.95 11,89 
23 .oo DISCHG 11.79 11.75 11.71 11.68 11.65 11,62 11.59 11.57 11,55 
24,00 DISCHG 11.50 11.45 11,38 11,29 11,15 10.97 10. 74 10.45 10.11 
25.00 DISCHG 9.24 8,74 8.21 7.67 7.11 6.56 6.01 5.49 4.98 
26.00 DISCHG 4.05 3,63 3.25 2.91 2,60 2,34 2.10 1.88 1.69 
27,00 DISCHG 1.37 1.23 1.10 .99 .89 .79 • 71 .64 .57 
28,00 DISCHG .46 ,41 .37 .33 .30 ,26 .24 .21 .19 
29.00 DISCHG .15 .13 ,12 .10 .09 .08 ,07 .06 .06 

RUNOFF VOLUME ABOVE BASEFLOW = 3,84 WATERSHED IBCHES, 718.79 CFS-HRS, 59.40 ACRE-FEET; BASEFLOW = 

EXECUTIVE COIITROL OPERATIOB EllllCMP 
+ 

EXECUTIVE CONTROL OPERATION ENllJOB 
l 

-

COMPUTATIONS COMPLETED FOR PASS 4 

TR20 XEQ 02-12-96 13:56 
REV PC 09/83( .2) 

CRISSHAII DRAIB HYDROLOGY HALL ROAD TO PLUM BROOK 
IJICLODES GREENS DRAIN EIICUlSORE 

(FEB 96) 
(CRISLOMR,DAT) 

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED 
(A STAR(*) AFTER THE PW: DISCHARGE TINE AID RATE (CFS) VALOES INDICATES A FLAT TOP HYDROGRAPB 
A QUESTION NARI(?) INDICATES A BYDROGRAPB WITH PEAK lS LAST POINT.) 

180.93 
94.09 
52.26 
33.53 
25.08 
20.15 
16.82 
14.84 
12,76 
11.84 
11.53 
9.70 
4.50 
1.52 
.51 
.17 
.05 

.00 CFS 

RECORD ID 

RECORD ID 

JOB 1 SOIIMARY 
PAGE 72 

SECTION/ STANDARD RAIN AIITEC NAIii PRECIPITATIOM PEAK DISCHARGE 
STRUCTURE COll'l'ROL DRAIMAGE TABLE IIJIST Til!E ------------------------- RUNOFF --------------------------------------

ID OPERlTIOII AREA I OOIID IIICREM BEGIII AlllOIIT OORATIOII AlllOIIT ELEVATION TINE RATE RATE 
(SQ MI) (HR) (BR) (IN) (HR) ( IN) (FT) (BR) (CFS) (CSM) 

ALTERIIATE l STORM 1 
+ 

Y~l'i"l'Tnll 11n R!l!!OFF .40 2 2 .10 .o 3.30 2U!O .49 n.n 26,52 66,3 
XSECTIOII 130 ADDBYD .78 2 2 ,10 .o 3.30 24.00 .57 638.96 13.71 43.05 55.3 
XSECTIOII 120 REACH .78 2 2 .10 .o 3.30 24.00 .57 634.07 13.90 42.88 55.1 
XSECTIOII 120 ROIIOFF .02 2 2 .10 .o 3.30 24.00 • 74 12.23 6.71 335. 7 
STROCTURE 50 ADDBYD .80 2 2 .10 .o 3.30 24.00 .57 633.58 13.88 43.79 54.9 

.'!'URE 50 RESVOR .80 2 2 .10 .o 3,30 24,00 .57 633.58 13,98 43,69 54,8 
~UCTORE 40 ROIIOFF ,19 2 2 .10 .o 3.30 24.00 • 94 12.25 82.90 436.3 
snucTORE 40 ADIIIYD .99 2 2 ,10 .o 3.30 24.00 .64 634,32 12.30 108.96 110.3 
STRUCTURE 40 RESVOR .99 2 2 .10 .o 3.30 24.00 .64 633,30 14.51 49.02 49.6 
XSECTIIJI 110 REACH .99 2 2 .10 .o 3.30 24.00 .64 630,41 14.78 48.80 49,4 



STRIJC'l'URE 30 ROIIOFF .02 2 2 .10 .o 3,30 24.00 1.16 12,33 10.73 476.7 
STRUC'l'ORE 30 ADDBYD 1.01 2 2 .10 .0 3.30 24.00 .65 632.90 14. 73 49.84 49,3 
0 "'1lllCTURE 30 RESVOR 1.01 2 2 .10 .o 3.30 24.00 .65 632.89 15.07 49.36 48.8 

:TION 100 REACH 1.01 2 2 .10 .o 3.30 24.00 .65 627.18 15.20 49.34 48,8 
'STRUCTURE 20 ROIIOFF .03 2 2 .10 .o 3.30 24.00 1.55 12.26 18.51 712.0 

STRUC'l'ORE 20 ADDIIYD 1.04 2 2 .10 .o 3.30 24.00 .67 628.97 15.17 50.55 48.8 
S'l'RIJCTURE 10 ROIIOFF .42 2 2 .10 .o 3,30 24,00 1.16 12.94 114,28 272,1 
STRIJC'l'URE 9 ADDIIYD 1.46 2 2 .10 .o 3,30 24.00 .81 618.47 12.99 144.02 98,9 
XSECTION 80 ROIIOFF .29 2 2 .10 .o 3.30 24.00 l.92 13.44 102.11 352,1 

ALTERltATE 1 STORM 2 
+ 

XSECTIOH 130 ROIIOFF .40 2 2 .10 .o 4.20 24.00 .92 13.58 57.24 143.1 
XS!t1ION 130 ADDIIYD .78 2 2 .10 .o 4.20 24.00 1.03 639.59 13.58 83.07 106.8 
XSECTION 120 REACH .78 2 2 .10 .o 4.20 24.00 1.03 634.70 13.74 82,84 106.5 
XSECTION 120 ROIIOFF .02 2 2 .10 .o 4.20 24.00 1.27 12.22 12.60 630.0 
STRUCTURE 50 ADDBYD .80 2 2 .10 .o 4.20 24.00 1.03 635.06 13,72 84.41 105.8 

STR1JCl'URE 50 RE.SVOR .80 2 2 ,10 .o 4.20 24.00 1.03 635.02 13.93 83.46 104.6 
STROC'l'ORE 40 ROIIOFF .19 2 2 ,10 .o 4.20 24.00 1.53 12.23 142. 71 751.1 
S'l'RIJCTURE 40 ADDIIYD .99 2 2 .10 .o 4.20 24.00 1.13 667.92 12.27 182,71 184.9 
STROC'IURE 40 RESVOR .99 2 2 .10 .o 4.20 24.00 1.12 634.06 14.39 91.65 92.8 
XSECTION 110 REACH .99 2 2 .10 .o 4.20 24.00 1.12 630.99 14.62 91.32 92.4 

STRUC'l'ORE 30 ROIIOFF .02 2 2 .10 .o 4.20 24.00 1.81 12,32 17,33 770.2 
S'l'RIJCTURE 30 ADDBYD 1.01 2 2 .10 .o 4.20 24.00 1.14 634.10 14,58 92.93 92.0 

1 

-
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SOMIIARY TABLE 1 - SELECTED RESULTS OF STABDARD ABD EXECUTIVE COIITROL INSTRUCTIONS IN THE ORDER PERFORMED 
(A STAR(*) AFTER THE PW: DISCHARGE TINE AND RATE (CFS) VALUES IJIDICATES A FLAT '00P HYDROGRAPH 
A QUESTION MARK(?) IJIDICATES A HYDROGRAPH WITH PW: AS LAST POIIIT.) 

SECTION/ STANDARD RAIN ANTEC IIAIN PRECIPITATION PW: DISCHARGE 
STROCTORE CONTROL DRAIIIAGE TABLE lt;lIST TIME ------------------------- ROIIOFF -------------------------------------

ID OPERATIOII AREA , COND IICREH BEGIII AlllOIIT OORATIOII AlllOIIT ELEVATION TINE RATE RATE 
(SQ MI) (BR) (BR) (IN) (BR) (IN) (FT) (BR) (CFS) (CSM) 

ALTERNATE 1 STORM 2 
+ 

S'l'RIJCTORE 30 RE.SVOR 1.01 2 2 .10 .o 4.20 24.00 1.14 634.08 14,86 92.14 91.2 
XS!t1ION 100 REACH 1.01 2 2 .10 .o 4.20 24.00 1.14 627. 72 14.97 92.13 91.2 
S'l'ROCTORE 20 RUHOFF .03 2 2 .10 .o 4.20 24.00 2.29 12.25 27.66 1063.8 
S'l'RIJCTURE 20 ADDIIYD 1.04 2 2 .10 .o 4.20 24.00 1.16 630.93 14.94 93.91 90,6 
STROC'IURE 10 RUHOFF ,42 2 2 .10 .o 4.20 24.00 1.82 12.92 185,69 442.1 

:TORE 9 ADDHYD 1.46 2 2 .10 .o 4.20 24,00 1.35 619.63 13.09 232,92 159.9 
iSEC:TION 80 ROIIOFF .29 2 2 .10 .o 4.20 24.00 2.73 13.42 145.41 501.4 

ALTERltATE 1 STORM 3 
+ 



XSECTION 130 RUNOFF 
XSECTION 130 ADllllYD 
XSECTION 120 REACH 
••

0 tcrIOII 120 RUNOFF 
.OCTURE 50 ADDBYD 

STRUCTURE 50 RESVOR 
STRUCTURE 40 RUNOFF 
STRUCTURE 40 ADDHYD 
STRUCTURE 40 RESVOR 
XSECTION 110 REACH 

C,1IIIDTitwlll11)P 1!n Dffllt\'E''C' 
~.U\V\,,lUl\.tl .JU I\UINl'I' 

STROCTORE 30 ADDHYD 
STRUCTURE 30 RESVOR 
XSECTION 100 REACH 
STRUCTURE 20 RUNOFF 

STRUCTURE 20 ADDHYD 
STRUCTURE 10 RUNOFF 
STRUCTUR£ 9 ADDHYD 
XSEC'l'ION 80 R1lllOFF 

ALTERIIATE 1 STORM 
t 

XSF.CTIOB 130 RUNOFF 
XSECTION 130 ADDHYD 
XSECTIOII 120 REACH 
XSECTION 120 RUNOFF 

'lCT1lRE 50 ADDHYD --STROCTORE 50 RESVOR 
S'lllUCTURE 40 RUNOFF 
STRUCTURE 40 ADDHYD 

1 
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.40 

.78 
• 78 
.02 
.80 

.80 

.19 

.99 

.99 

.99 

no .u. 
1.01 
1.01 
1.01 

.03 

1.04 
.42 

1.46 
.29 

4 

.40 
• 78 
.78 
.02 
.80 

.80 

.19 
,99 

2 2 .10 .o 4.50 24.00 
2 2 .10 .o 4.50 24.00 
2 2 .10 .o 4.50 24.00 
2 2 .10 .o 4.50 24.00 
2 2 .10 .o 4.50 24.00 

2 2 .10 .o 4.50 24.00 
2 2 .10 .o 4.50 24.00 
2 2 .10 .o 4.50 24.00 
2 2 .10 .o 4.50 24.00 
2 2 .10 .o 4.50 24.00 

, , ,n n • en ,. "" • • .iv .u •• ;JV 6.'toVU 

2 2 .10 .o 4.50 24.00 
2 2 .10 .o 4.50 24.00 
2 2 .10 .o 4.50 24.00 
2 2 .10 .o 4.50 24.00 

2 2 .10 .o 4.50 24.00 
2 2 .10 .o 4.50 24.00 
2 2 .10 .o 4.50 24.00 
2 2 .10 .0 4.50 24,00 

2 2 .10 .o 5.40 24.00 
2 2 .10 .o 5.40 24.00 
2 2 .10 .o 5.40 24.00 
2 2 .10 .o 5.40 24.00 
2 2 .10 .o 5.40 24.00 

2 2 .10 .o 5.40 24,00 
2 2 ,10 .o 5.40 24.00 
2 2 ,10 .o 5.40 24.00 

CRISSIWI DRAIB BYDROUlGY RALL ROAD TO PLUM BROOK 
IIICLUDES GREENS DRAIB EIICUJSURE 

1.08 
1.20 639.77 
1.20 634.91 
1.46 
1.20 636.37 

1.20 635.99 
1.74 
1.31 698.70 
1.30 634.26 
1.30 631.17 

, nc 
"•VJ 

1.32 634.47 
1.32 634.46 
1.32 627.89 
2.55 

1.35 632.10 
2.05 
1.55 620,11 
3.00 

1.61 
1. 75 640.34 
1.75 635.48 
2.08 
1.76 636.81 

1.76 636.80 
2,42 
1.89 796.24 

(FEB 96) 
(CRISl.00,DAT) 

13.55 
13.58 
13. 72 
12.21 
13. 70 

14.28 
12.23 
12.27 
14.52 
14. 76 

,., "l!") 
.l.£.o.16. 

14.65 
15.00 
15.11 
12.25 

15.03 
12.91 
13.06 
13.42 

13.50 
13,51 
13.65 
12.21 
13.64 

13,75 
12.22 
12.26 

SUMIIARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE COBTROL INSTP''""""" '"" •en """"" "'"""""'"' .. 

(A STAR(*) AFTER TBE PEAK DISCHARGE TIME AND RATE (CFS) VALOES IIIDICATES A FLAT TOP HYDROGRAPB 
A QUESTION HARK(?) IIIDICATES A BYDROGRAPB WITB PEAK AS LAST POIBT.) 

69.41 173.5 
98.57 126.7 
98.31 126.4 
14.76 737.9 

100.11 125.4 

91.65 114.9 
164.15 864.0 
209.42 212.0 
104.77 106.0 
104.66 105.9 

Ht, C.C. Q"7'2 &.. 
.L:l'oUU u,.,.u 

106.36 105.3 
105.98 104.9 
lOS. 98 104.9 
30.80 1184. 7 

107.85 104.0 
210.94 502.2 
271.51 186.4 
160.06 551.9 

110.46 276.1 
149.64 192.3 
149.39 192.0 
21.66 1082.8 

151.88 190.3 

151.08 189.3 
231.70 1219,5 
294,09 297.7 

JOB 1 SUMMARY 
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SECTION/ STANDARD RAIB ANTEC MAIM PRECIPITATION PEAK DISCHARGE 
STRUCTURE COIITROL DRAIIIAGE TABLE lllIST TIME ------------------------- RUJIOFF --------------------------------------

ID ut'£KA1'1llll AiRi. ; Cuiiii IiicREii BOOiii Aii00if1' DuKAi'ioii Ailiiia1' tLtVAW/11 TiiiE RATE RAU 
(SQ MI) (BR) (BR) (IR) (BR) (IB) (l'r) (BR) (CFS) (CSM) 

ALTERIIATE 1 STORM 4 
t 

CTURE 40 RW/OR ,99 2 2 ,10 .o 5,40 24,00 1.88 635,14 14,57 154,25 156,1 
ls!t'TIOII 110 REACH .99 2 2 .10 .o 5.40 24.00 1.88 631.69 14,85 154.24 156,1 
STROCTORE 30 RUNOFF .02 2 2 .10 .o 5.40 24.00 2.77 12,31 26.89 1195.3 
STRUCTURE 30 ADDHYD 1.01 2 2 .10 .o 5.40 24.00 1.90 635,87 14,28 156.69 155,l 
STRUCTURE 30 RESVOR 1.01 2 2 .10 .o 5.40 24,00 1.90 635,86 14.98 156.18 154.6 



. 

XSECTIOII 100 REACB 
STRCCTURE 20 R1l1IOFF 
""'1llJCT1JRE 20 ADDIM) 

.UCTURE 10 R1l1IOFF 
'"'"'1'ROC'l'm 9 ADllBYD 

l 
XSECTION 80 Rll1IOFP 

TR20 XEQ 02·12-96 13:56 
REV PC 09/83(.2) 

1.01 
.03 

1.04 
.42 

1.46 

.29 

2 2 .10 .o 5.40 24.00 
2 2 .10 .o 5,40 24.00 
2 2 .10 .o 5.40 24.00 
2 2 .10 .o 5,40 24.00 
2 2 .10 .o 5.40 24.00 

2 2 .10 .o 5,40 24.00 

CRISSIIAII llRAIK HYDROLOGY BALL ROAD TO PLUM BROOK 
IHCLODES GREEIIS DWI EIICLOSIJRE 

1.90 628,34 
3.34 
1.93 632,78 
2.78 
2.18 621,58 

3.84 

(FEil 96) 
(CRISLCIIR.DAT) 

15.08 
12,25 
H,85 
12.89 
13.02 

13.41 

SOlll!ARY TABLE 2 • SELECTED MODIFIED ATT·Klll REACH ROUTrnrs ::: "":'"" "" •-·:i::?.1' :""":""" ""!7'" '"':"'""•""'"~• 

156.18 154.6 
40.67 1564.2 

158.61 153.0 
289.66 689.7 
388.97 267.l 

204.36 704.7 

JOB l SUMMARY 
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•:. ~~:.'.'.••• :.'.""~? "'.)LOO: ABOVH BASE(llll IIIDICATES A BYDROGRAPII TROIICATED AT A VALUE EXCBEDIHG BASE + lOt OF PW: 
A QOF.STIOH NARK(?) AFTER COEFF. (C) IIIDICATES PARAIIETERS OUTSIDE :.:::::"":::.:;~:: ~:~:·:·:;, o:::: :•:.::·. ::~:: :;.~;:::::::::: 

HYDROGRAPll IHFORNATIOII ROO'fIIG PARAIIE'l:ERS PW: 
+ 

OUTFLOW+ VOLUIIE NAIii ITER· (1 AID A PW: S/Q A'l'f- TRAVEL TIME 
+ 

XSEC REACH Ilil'LOW OOTFLOW IIITERV,AREA BASE· ABOVE TIME ATIOII EQUATION LEIIGTII RATIO @PEAK KIii sTOR- nn-
+ 

ID Ll!IIGm PEAK TIME PW: TIME PEAK TIii! FLOW BASE IHCR # COBFF P!liER FACTOR 0/I (Kl COEFF AGE IIATIC 
(FT) (CFS) (BR) (CFS) (BR) (CFS) (BR) (CFS) (Ill) (BR) (X) (M) (K*) (Q* l (SEC) (C) (BR) (BR) 

-ALTl!Rll!TB l sron l 
+ 

1.72 
+120 1387 43 13,7 43 13.9 0 ,57 .10 1 1.14 .014 .996 479 .55 .20 .13 
+ ... ---

.435 
+110 160(; 49 14,5 49 14,8 0 .64 .10 1 1.36 .010 ,996 770 .38 .30 .21 
+ -- ... 

.473 
+100 972 49 15,1 49 15.2 0 .65 .10 1 1.53 .001 1.000 267 .81? .10 .07 
+ -- ... 

ALTEW.TE l S'roRII 2 
+ 

1.50 
+120 1387 83 13.6 83 13.7 0 1.03 .10 1 1.20 .010 .997 393 .63 ,10 .11 
+ ... . .. 

.443 
+110 1606 92 14.4 91 14,6 0 1.12 .10 1 1.36 .009 ,996 658 .43 .20 .18 
+ --- ... 

.473 
+100 972 92 H.9 92 15,0 0 1.14 .10 1 1.53 .001 1.000 215 .91? .10 .06 
+ -- ... 

.LTEllBATE 1 STORH 3 
~ 

+ 
1,41 

+120 1387 99 13.6 98 13.7 0 1.20 .10 l 1.22 .009 .997 369 .66 .10 .10 
t ... . .. 



+110 1606 105 14.5 
+ 

972 106 15.0 -+ 

ALTERIIATE 1 STORM 
+ 

+120 1387 150 13.5 
+ 

+110 1606 154 14.6 
+ 

+100 972 156 15.0 
+ 
1 

TR20 XEQ 02-12-96 13:56 
REV PC 09/83(.2) 

105 14.8 0 1.30 .10 1 
--- ---

106 15.1 0 1.32 .10 1 
--- ---

4 

149 13.7 0 1.75 .10 1 
--- ---

154 14.8 0 1.88 .10 1 
--- ---

156 15.1 0 1.90 .10 1 
--- ---

CRISSMAII DRAIN HYDROLOGY HALL ROAD TO PLUM BROOK 
INCLUDES GREENS DRAIN ENCLOSURE 

.445 
1.36 .009 

.473 
1.53 .001 

1.23 
1.27 .007 

.451 
1.35 .008 

.486 
1.52 .001 

{FEB 96i 
(CRISI.OIIR.DAT) 

SONMARY TABLE 3 - DISCHARGE (CFS) AT XSECTIO!V ... ,. · ""• m, -.. ,. -' _ , .. , .... - _"" · ,-" .. ,.,.,.-

"!TlOII/ llRAIHAGE 
-.......aJCTURE AREA STORM IIUMBERS •.•••••••• 

ID (SQ MI) 1 2 3 4 

0 STRUCTURE 50 .so 
+ 

ALTERIIATE 1 43.69 83.46 91.65 151.08 
0 STRUCTURE 40 .99 
+ 

ALTERIIATE 1 49.02 91.65 104.77 154 .25 
0 STRUCTURE 30 1.01 
+ 

ALTERIIATE l 49.36 92,14 105.98 156,18 
0 STRUCTURE 20 1.04 
+ 

ALTERIIATE 1 50.55 93.91 107.85 158.61 
0 STRIJC'l'1lRE 10 .42 
+ 

ALTERIIATE 1 114.28 185.69 210.94 289.66 
0 STRUCTURE 9 1.46 
+ 

ALTERIIATE 1 144.02 232.92 271.51 388.97 
0 XSECTIOII 80 .29 
+ 

ALTERNATE 1 102.11 145.41 160.06 204.36 
r "'••.CTIOII 100 1.01 -ALTERNATE 1 49.34 92.13 105.98 156.18 
0 XSECTIOII 110 .99 
+ 

ALTERNATE 1 48.80 91.32 104.66 154.24 

.999 

1.000 

.997 

1.000 

1.000 

637 .44 .JO .18 

204 .94? .10 .06 

319 • 72? .20 .09 

579 .47 .20 .16 

181 1.00? .10 .05 

JOB l SUMIO.RY 
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0 XSECTION 120 .02 
+ 

ALTERNATE 1 6. 71 12.60 14. 76 21.66 
r "ECTION 130 .78 

- ALTERIIATE 1 43.05 83.07 98.57 149.64 
lEND OF l JOBS IM THIS ROIi 



---
Watercourse __ c_r_i_•_•_m_a_n_D~ra_in _______ DA O. 26 Basin Crissman Drain , 1 

By JMR Date 12/11/95 Quad Southeast 1/4 File ' 211-029 

- ""ac 31 T 3N R 12E County Macomb To,mship Shelby 

'-., 
Drainage Area Ill Location 

Flow tyee Len~th (ft.) t; ele (ft. 1 Slope ('?a) Vel ( fes) 
t (hrs) C 

Storm Sewer 5,920' (20 min inlet time) 2 1.156 

Recurrence Interval· 

T1>tal 
t hrs = 1.156 llr. 124-100 c, 

RF= " RF= 4.5 " 
SOILS I.A.,n 11cc Adi RF• " Adj RF• 4 -5 " 

GROUP \ 11i 2 TYPE ~ 
111 2 CH R.O. •i 2-ill R.O. • iZ-in • 

--·--- -

1/4 Acre 86% 0 .13455 1.08 Lots 61 

'·"'J ,\ 
60% 0.15626 2 Acre Lots 11% 0.01625 46 0.33 0.005 - Idle Land 3% 0.00546 35 0.03 0.000 

"'" 
1/4 Acre Lots 43'7. 0.04485 75 2.05 0.092 .. B :::,: 40'7. 0.10374 2 Acre Lots 4 7'7. 0.04875 65 1.33 0.065 -·- Idle Land 10% 0.01014 56 0 .80 0.008 0 

"' 

>. r ... 
0 

·_; 

• 
.. I• ... 
~ .. 
"' ,-, 
u 

0 I.and 
"Iota! mi 2 - in 

;.t.i:,m r-1~ 0. 315, 
Us~ ba~ed on Orthophoto rj,<pj,.(i 1. 21 ~;.,~;. Avi:. R.O. , in. 

i .~~ 

c-" w.12.'; 61 ~~ ... ,,. 
- ~ l"fs/mi 2 / in 270 

cf~ 85.10 

factor 
le 



- ....,.___ --

Crissman Drain O 04 Watercourse DA · Basin -------------- Crissman Drain # 2 

By JMR Date 12/12/95 Quad Southwest 1/4 ------'-------- File # 2ll-029 

f 32 T 3N ll 12E County Macomb Township Shelby --Location Drainage Area 112 
Flow tyEe Length (ft.) o ele I ft. l Slope ( •,) Ve! ( fES) 

t 
c (hrs)_ 

Storm Sewer 1,700 (20 min inlet time) 2 0.5694 

Recurrence Interval: 

rota 1 
t hrs 0.57 Hr. 124-100 C, = 

Rf= " RF = 4. 5 " 
SOILS I.ANn USI= Adi llF ~ " Adj RF• 4.5" 

GROUP .. mi2 TYPE • m1 '- CN R.0. mi 2-iri R.0 . 111i'~in • 
Idle Lands-Fair 10.1% .003 75 0.03 .00009 

,\ 74% Brush 25% .0074 45 0.41 .003 - Townhouses 64.9% .0192 77 2.21 .042 

Cl, Idle Lands-Fair 28.8% .003 56 0.80 .0024 .. B ::,- 26% - Brush 71.2% .0074 67 1.46 .0ll 
·~ 
0 

"' 

>. (' .. 
0 
~ 

• 
C, ,, .. 
"' ... 
"' 
D 

mi 2 - 1 n ~{{:~~ 
'I 

O1.and US<' based on 0rthophoto 
'f ota I ,,,,,,1,1\~::i .058 

'f..ii)X, ~;, Avg. R.0., in. 1.45 ~ .. ~•· 
Comp CN . t-:1..Ji,'i 65 t~!i',_-:: 

- ~ ds/mi'-/in 220 

Q cfs 12.76 

Adj factor X X 

"! QlOO• 



- - __,,__ --

Watercourse __ c_r_i_s_s_m_a_n_D_r_a_i_n ________ DA 0. 02 Basin Crissman Drain # 3 

By JMR Date 12/12/95 Quad Southwest 1/4 File # 211-029 -------------
ec 32 T 3N R 12E County Macomb Township Shelby 

---- iF3 Locat1on Drainage Area 

Flow tyEe Length (ft.) ii ele I ft. l Slope ( ',) Ve! C fE5 l 
t 

c (hrs) 

Storm Sewer 1,300' (20 min inlet time) 2 0.5139 

Recurrence Interval· 

rllta l 
t 

hrs 0.51 llr. 124 - I 00 c, = 

RF= " RF= 4 .5 " 
SOILS I.ANO 11 c;~ Adi RF= " Adj RF z 4 ,5 " 

GROUP \ mi'- TYPr: 0, m 1 '- CN R .0. -i 2-iri R.O • mi:1..in . 
,\ 100% Townhouses 100% 0.02 77 2.21 .0442 

"--

0, .. B ::r 

--~ 
" Vl 

;,., ,. ... < 

0 
~ 

• 
"' I• ... 
"' .. 

Ul ,...., 
LJ 

mi2-1n ~fltiJ'i 
'I .0442 

O1.and 
'Iota I ..--J.l\:JI: 

Use- ba~ed on 0rthophoto 
ti..(i),i OJ. 

Av!!, R.O., in. 2.21 iJ ,:..:. 
,~1;.c· -.,, ., 

Comp CN 
,, 77 ,ii: ~~ . 

-- ~ c·fs/mi 2 / in 510 

Q cf5 22.54 

factor 



- - ---
Crissman Drain Watercourse ________________ DA . 06 Basin Crissman Drain # 4 

By _____ JM_R _______ Date 12/12/95 Quad Southwest 1/4 & Southeast 1/4 File # 211-029 

- " ~ 32 T 3N ll 12E County Macomb l'own,sh,p ----Location Drainage Area #4 

Flow type Length (ft. J ~ ele I ft. l Slope (',) 

Storm sewer 2,900' (20 min inlet time) 

Recurrence Interval· 

ruta l 
t 

hrs 0. 74 C, = 

SOILS I.ANn 11 S1= 

GROUP \ 111i 2 TYPf: 0 
1111 2 CN • 

,\ 
100% Townhouses 100% .06 77 -

c,., .. B 
~ -•,-,! 

0 
U') 

>. 
C ... 

0 
_; 

• 
<, I• ... 
"' ~ 

<J) 

n 
L-.J 

01.and Use-
'Iota) mi 2 -tn 

ba~ed on Orthophoto 
Av~. R.0., in. 

. Comp CN 

- ~ l·fs/mi 2 / in 

Q cfs 

factor 

Ve! (fps) 

2 

llr. 

RF= " 
Adi RF= " 

R .0. mi 2-iri 

1!{{;;'{ 
'J.~q~J; 
:,J;,,· 
'· ·" 

de I 

Shelby 

tc (hrs) 

0. 7 361 

124-100 

RF= 4.5 " 
Adj RF "'4. 5 " 

R.O . •i~in 

2.21 ' "'i 

','[,;;l,CJ"• I .1326 . m~ 
2.21 -~ 

77 ti', "6;...' ::r, .. 
420 

55.69 



·~atercourse Crissman Drain DA 0.40smBas1n --- Crissman Drain It _5 _ ___;:..:...::==:....::.=:;.::.. _____ _ 

By Date 12/18/95 ------------JMR Quad Northwest 1/4 & Northeast 1/4 File # 211-029 

-- - 5 T 2N R --- 12E Countv Macomb Cit . 
~·ew~-st-ip Sterling Heights -~ocac1on Service Area /!5 

Flow Length (ft.) ele I ft. \ Slope r ', l Vel Cfes) t 
(hrs)_ tyee Cl C 

Small Tributary 2000' 4.2 .21 .96 .58 

Sheet 1800' 7.5 .42 .31 1.6 

Recurrence Interval· 

f <Jt:l l 
t hrs 2 .18 llr. 124 -100 

C' = 

RF= " RF= .. 
4.5 

SOILS I.ANO 11'"' Adi RF = " Adj RF•4_s" 

GROUP % mi'- TYPE • m,7. CN R.0. ni2-iri R.O. mi'~in . 
,\ 45% .18 Wooded-Poor 85% .153 57 0.85 .13 - Brush-Fair 15% .027 35 0.03 .00081 

Cl,, .. 8 7" 55% .22 Wooded-Poor 100% .22 66 1.40 .308 -~ 
" <JI 

>. 
(' ~ 

~ 

0 
J 

• 
<, 1, 
~ 

"' ~ 
<JI 

• 
01.and 

Total m1 2-1n ~tf{iit,' ~ 0.44 
Use- based on Orthophoto 

'l•f>:~ ~~t~ Avg. R.O., in. 1.10 

' 
Comp CN <lJi.'; 61 rr~W• ,_ .. 

- ~ L'fs/mi 2 /in 190 

Qcfs 83.60 

A<lj factor X X 

"! QtOO• 



- - _,..___ --

·11atercourse __ .....;C~r~Le;'s::.s~m"'a~n,_,D~r~a~i~n.,_ ______ DA _._0_2_ Basin _.....;C~r=i •::.•~m""a'"'ne.....;d::,re;a::,Le;· ne..... _____ • _§. _ 

By _____ JM.c_R ______ Date 12/18/9~ .. Quad Southeast 1/4 & Southwest 1/4 File # 211-029 

5 T 2N R 12E Countv Macomb 
Cit ~ownrhrp- Sterling Heights ------------Location Service Area #6 

Flow type Length (ft.) ~ ele I ft. l Slope r',) Ve! (fp~) 
t 

c (hrs)_ 

Small Tributary 1,387' 2' .14% 0.79 0.49 

Recurrence Interval· 

r "ta 1 
t hrs 0.49 !fr. l 24 - I 00 

C, = 

RF= " llF = 4. 5 " 
SOILS I.ANn LJ<:f Ad 1 RF= " Adj RF= 4.5" 

GROUP \ mi 2 TYPE •. ffl l l CN R.O. llli 2-irt R.O. mi 2-in ' 

,\ 

-
0, 

70% .. 8 Wooded-Poor 0.014 66 1.40 0.0191 
:T 

- 100% 0.02 " Open Space-Fair 30% 0.006 69 1.60 0.0091 
::, .,, 

>. (' ... 
0 
·..; 

• 
" I• ... 
"' ... .,, 

• 
Di.and 

Total m1 7 -,n l?t{{ii'/ :filef~ .029 
US(' based on Orthophoto 

i•JX<, 1.46 ~~ .. .01 
Avg. R.O., '"· L.,,#!.. 

Comp CN ,,..,;,;;,c; 67 (P:' ~i 
- ~ cfs/mi 2/in 

480 

Q cf~ 
13.92 

AJj factor X X 

'1 QlOO• 



__ _,_...__ __ _ 

Watercourse __ ......;c~r~i~•~•-m~a~n;....;;D~r~a~i~n'------- DA 0.19 Basin Crissman Drain t 6A 

By -----=JM=R'------- Date 12/18/95 QuadSouthwest 1/4 & Southeast 1/4 File t 211-029 

,. .. "'C 5 T 2N II 12E County 
City 

__ M_a_c_o_m_b _________ rOWft9ht, Sterling Heights 

-Location Service Area #6A 
Flow type Length (ft.) Ci ele r ft. I Slope f',) Ve! (fps) 

t c (hrs)_ 

Storm Sewer (storm sewer calculations by MCS, Inc.) 

Recurrence Interval: -----..--------.. t Tot3l c, hrs = 0.53 

--,------------,.--------------.....IRF = 

GROUP 

,\ 

0, 

~ 8 

0 
C/1 

>, ... 
0 
_; 

D 

C 

!: I• .. 
w 

C/1 

• 

SOHS 

\ 

10% 

,.n., 
7Vlo 

1.ANn "'"' 

mi 2 TYPE •. 
0.019 

n , -, , 
u. J., J. 

1/4 Acre Lots 100% .019 

1/4 Acre Lets 100% .171 

0 I.and Use- ba,-ed on Orthophoto 
Iota! m1'-1n 

factor 

Adi IIF = 

61 

75 

he 

llr. 124-100 

" RF= 4 .5 " 

" Adj RF• 4 · 5 " 

R.O. mi~in 

1.08 .0205 

2.05 .351 

-½fl,& .33 

p=~=/=4=«. 
410 

135.30 



----
·~atercourse _c=-r=i s=-s:;.;m:::.a:;.;n:;...:D=-r=-a=-L:;.;na,_ ________ DA _o_._0_2_2 Bas 1n __ c:::.r:::.':::.s:::.s;;m:::.a;;n;:...;D:::.r;..a::.L::.nc.....______ # 7 

By JMR Date 12/11/95 ... Quad Northeast 1/4 File # 211-029 

"" ~ 8 T ZN R 12E County Macomb ~ ~- .p.. Sterling Heights 

~'Tcat1on Structure 30 
Flow Length ( ft. J <l ele (ft. ) Slope ("d Ve! (fps) 

t 
(hrs)_ type C 

Storm Sewer 2,500 (20 min inlet time) 2 0.68 

Recurrence Interval· 

r uta l 
t hrs 0.68 fir. 124-100 

"• = 

RF= " RF= " 4.5 

SOILS l.,\Nn USI' Adi RF= " Adj RF =4.5 " 

GROUP '!. mi 2 TYPE •. m,2 CN R .0. mi 2-ir, R.O. mi'~in ' 

.\ -
0, .. B ~ 100% 1/4 Acre Lots 100% .022537 75 2.05 0.046 -~ 
0 

"' 

>. C ~ 

0 
J 

• 
<., z, ... 
<C 
~ 

(J) 

D 
01.and Us" based 

'Iota! m1'-1n ~rft?} :m(.~~ o. 046 
on Orthophoto 

i<f;:<, g-Av~. R.O., JR. 2.05 ~~~ 

Comp CN 1.jjj,'; 75 !i . , .. 
~ ~ i:fs/mi 2 / in 430 

Q cfa 19.78 

IAJj factor X X 

'l QlOO• 



- - ---
Watercourse Crissman Drain DA0.026 Basin Crissman Drain # 8 --------------- ----
By JMR Date 12/ 11/95 Quad Northeast 1/4 File # 211-029 ---------------Cit 
" 

C - 8 T ZN R 12E Macomb i't>llTl~i V County Sterling Heights 
-----Location Structure 20 

Flow tyEe Length (ft.) t, ele (ft. l Slope ( '·) Ve! ( fes) 
t c (hrs)_ 

Storm Sewer 1,972' ( 20 min inlet time) 2 0.61 

Recurrence Interval· 

Total t hrs 0.61 !Ir. 124 - I 00 c, = 

RF= " RF= 4.5 " 
SOILS I.AND USF Ad 1 RF= " AdjRf:4_5" 

GROUP \ mi 2 TYPE ·- m,2 CN R .0. mi 2-in R.O. mi'-in . 
,\ --

«:lo .. B :J" - 50% 1/4 Acre Lots 100% 0.013 75 2.05 0.0267 --0 

"' 

>. (' ... 
10% 1/4 Acre Lots 100% 0.0026 83 2. 73 0.0071 

0 
.) 

• 
t, ,, ... 
"' 40% 1/4 Acre Lots 100% ... 0.0104 87 3.10 0.0322 

VI 
r, 
LJ 

01.and 
Iota! m1 2 -tn fJ({l(!,~ ~Al,[~ 0. 066 

Use ba~ed on Orthophoto 
'J.}fj;~J m,::. Avg R.O., in. 2. 54 ~'!, 

. Comp CN -,11;,c; 81 r1.ii~t 
-- ~ L·fs/mi 2 / in 480 

Q cfs 31.68 

Adj factor X X 

fl QlOO• 



__ _,,__ --

Watercourse Crissman Drain DA 0.42smsasin Crissman Drain --------------
By JMR Date 12/11/95 Quad Southeast 1/4 File # 211-029 

C T 2N ---5 
Cit . 

R l 2E County M_a_c_o_m_b __________ ,-011nsh-i p- __ s_te_r_ii_· n_g:;__H_e_,..;· g=-h_t_s ___ _ 

Location Structure #10 ----------------Flow type Length (ft.) ti ele (ft. J Slope (',) 

Storm Sewer 8,485' (20 min inlet time) 

Recurrence Interval: 
t 

Total c, hrs = 1.51 

SOILS 1.ANn 115~ 

GROUP 't mi 2 TYPE ,, 
m1 2 CN . 

,\ --
Q. .. B ~ 100% 1/4 Acre Lots 100 0.42 75 --~ 
0 

"' 

>, C ... 
0 
~ 

• 
" ,, ... 
"' ... 

Vl 

• 
Total mi 2 -,n 

01.and Us(' bai;ed on Orthophoto 
Avg, R.0., Jn. 

Comp CN 
' - ~ i:fs/mi 2 / in 

Q cfs 

factor 

Vel (fps) 

2 

t 
c (hrs)_ 

1.51 

- --- -+ • .., 

~--~-~-----,-, r-• .-•,---, .. 1!-F-1=_2_4_~_1_:_o_'_' .. , 

... 
Adi RF= " Adj RFs 4 •5 " 

R.O. mi 2-i11 R.O • mi '--in 

2.05 0.86 

ff{t?,1 
r ,, 

.fAl,l'~) 0.86 

'f,JJ~:<, -, ,:,.• 
2.05 -~ <t"Ji/' -~ 75 ~- ~~ 
280 

240.80 



Watercourse Crissman Drain DA 0. 29 Basin Crissman Drain , 10 

By _____ JM_R _____ Date 12/18/95 Quad Southwest 1/4 File # 211-029 --------------,.,.. 
~ 9 T 2N II. 12E County Macomb 

City 
____________ -'l'OWt~~ii>' __ s_t_e_r_l_i_n.c.g_H_e_,_· g;;..h_t_s ___ _ -- -----Location Service Area ftlO 

Flow type Length (ft.) 

Sheet 700' 
Small Tributary 3400' 

Total 
t 

hrs 2.29 c, = 

SOILS 

GROUP \ mi 2 

,\ 20% 0.058 -
"" .. B ::r 60% 0.174 -~ 
0 ,,, 

>. (' ... 20% D.058 
0 
~ 

• 
"' ,, ... 
<'C 
~ ,,, 

• 
01.and Use- ba~ed on Orthophoto 

. 
--

/; ele ( ft. ) Slope (',) 

.86% 

.06% 
6' 
2' 

Recurrence Interval: 

I.ANn "SF 

TYPE •. m1 2 CN • 

Industrial 100% .058 81 

Industrial 100% .174 88 

Industrial 100% .058 91 

Total mi;, -in 

AvJ!. R.O., in. 

Comp CN 

~ cfs/mi 2/in 

Q cfs 

Adj factor 

'1 

Ve! (fps) 

.44 

.51 

RF= 

Adi RF~ 

llr. 

.. 

.. 
R .O. mi2-in 

r;;t!t:.P~ 
i<f;,~ 

f1j/,'; 

X 

t 
c (hrs)_ 

0.44 
1.85 

l 24 -100 

RF= 4.5 
.. 

Adj RF= 4 · 5 " 

R.O. mi'~in 

2.55 .1479 

3.05 .5307 

3.37 .19546 

~(.~~ .87 

3.01 m;.o• ::~ 
86 r~~i 
205 

178.35 

X 

QlDO• 
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02-19-96 13:43:50 

•••••••••••••••••••••••••••••••••••••••••••••••••• 
HEC2 RELEASE DATED HOV 76 DPDATED MAY 1984 
ERROR CORR - Ol,02,03,04,05,06 
HODIFICATIOH - 50,51,52,53,54,55,56 
IBll·PC-XT VERSIOH AUGUST 1985 

************************************************** 

C 
Tl I/ATER SURFACE PROF. 10,50,100 & 500 YEAR FLOOD 
T2 CRISOOJI DRAIH - 1 ON 3 SLOPES FROM IIOUIID TO 19 MILE, 78" CULVERT AT IIAIIK5 
Tl PROP PROJECT COIIDITIONS IKlDEL (FILE NAME: CDA5B178) REVISED 02-19·96 

Jl ICHECK INQ NIKV IDIR STRT METRIC HVINS Q 

THIS RUN EXECUTED 02·19·96 

IISEL FQ 

o. 2. o. o. .000000 .00 .o o. 630.200 .000 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLOC IBli CHIIIM ITRACE 

1.000 .000 -1.000 .ooo .000 .000 .000 .000 .000 .000 

J• LPRHT N1JNSEC ********REQUESTED SECTIOH NllMBERS******** 

--10.000 -10.000 .000 .ooo .000 .000 .000 .000 .000 .000 

IIC .060 .060 .040 .100 .300 .000 .ooo .000 .000 
QT 4.000 51.000 94.000 108.000 159.000 .ooo ,000 .000 .000 

UPSTREAM OF EX, 66" CONFLUENCE WITII 114" GREEltS DRAIN EltCLOSURE 
BEGIN DRAIN CLEAIIOOT (4' BO'l'l'OII W/ 1 ON 3 SLOPES) 
STARTIJIG WATER SURFACES BY HORMAL DEPTH 

Xl 3273,000 7.000 50.000 80.000 .ooo .000 .ooo .000 .000 
GR 631.980 .ooo 631.960 50.000 626. 970 62.000 626.560 65.000 627.200 
GR 631.220 80.000 633.930 130.000 .000 .ooo .ooo .ooo .000 

QT 4,000 51.000 94.000 108.000 159.000 .000 .ooo .ooo .000 
KB 5,000 .050 200,000 .050 286.000 .040 304.000 .040 318.000 
KB 500.000 .000 .000 .000 .000 .000 .ooo .000 .000 

DRAIB CLEAIIOOT FROM IIOUIID TO IIAIIK5 (4' BO'l'l'OII W/ 1 ON 3 SLOPES) 
Xl 3965,000 9,000 286,000 318,000 692,000 692,000 692,000 ,000 ,000 
X3 ,000 ,000 ,000 200.000 .000 400.000 ,000 .000 .000 
GR 634,600 .000 634.400 100,000 631.800 200.000 632.000 286.000 627.320 
GR 627.320 304.000 632.100 318.000 636.600 400.000 636.700 500.000 .000 

QT 4.000 50.000 92.000 106.000 156.000 ,000 .ooo .000 .000 
NC ,050 .055 .040 ,300 .500 .000 .ooo .000 .000 

IXMISTREAM OF PROro5ED 78" CROSSING AT IIAIIK5 ROAD 
v, _.,n., NV\ ,. ,.,.,. "In~ '7Cn '\ft') "ICn "\'\CNV\ , oc fl/\/\ 1')0nJV\ Ml\ Ml\ .. •J.U.Jo\J\N .L::7oV\N ,t;:71CJo l;;JV .JU.Jo";Jl/ ~.J~.VI.N .10:;,.vvv .1-'0oV\N oVVV •'= 
V .000 .000 .000 200,000 .000 400,000 .000 .000 ,000 
Ii....... 634,600 .000 634,400 100.000 633.500 126.000 631.800 200.000 632.200 
GR 630.720 296.750 629.400 297.000 628.200 298.000 627,600 299.000 627.470 
GR 627.600 301.000 628.200 302.000 629.400 303.000 630.720 303.250 632.100 
GR 633.900 350,000 636,600 400.000 636.700 500.000 636.900 545.000 .000 
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-NB 3.000 .050 296.750 .040 303,250 .055 545.000 .000 .000 .000 
SB .000 2. 700 2.710 .000 5.100 .000 33,180 .000 627.570 627. 470 

UPSTREAM or PROPOSED 78' CROSSING AT IIAJIKS ROAD 
Xl 4178.000 19,000 296.750 303.250 75,000 75.000 75,000 .000 .000 .000 
X2 .000 .000 1.000 633.970 636.000 .000 .000 .000 .000 .000 
X3 .000 .000 .000 200.000 .000 400.000 .000 .000 .000 .000 
BT 12,000 200.000 633.400 631.800 296,750 636.000 630.820 297.000 636.000 632.100 
BT 298.000 636.000 633,450 299.000 636,000 634.000 300,000 636.000 634.070 301.000 
BT 636.000 634.000 302.000 636.000 633.450 303.000 636,000 632.100 303.250 636.000 
BT 630.820 350.000 633.900 633.900 400.000 636.600 636.600 .000 .000 .000 
GR 634.600 .000 634,400 100.000 633.500 126.000 631.800 200.000 632.200 292.000 
GR 630.820 296.750 629,500 297.000 628.300 298.000 627,700 299.000 627,570 300.000 
GR 627.700 301.000 628.300 302.000 629.400 303.000 630.820 303,250 632.200 312,000 
GR 633,900 350,000 636,600 400,000 636,700 500,000 636,900 545,000 ,000 .000 

NC .060 .060 .040 .300 .500 .000 .000 .000 .000 .000 
DRAIN CLEAIIOOT FRa11!A1tKS TO 19 HILE (4' BOTTOM W/ 1 ON 3 SLOPES) 

Xl 4382.000 4.000 .000 41.000 84.000 284.000 204.000 .000 .000 .000 
GR 633,400 .000 627,780 17.000 627. 780 21.000 634.200 41.000 .000 .000 

NB 5.000 .045 377 .600 .040 405.000 .040 413.000 .040 416.000 .045 
NB 1300.000 .000 .000 .000 .000 .000 ,000 .000 .000 .000 
NC .000 .000 .000 .100 .300 .000 .000 .000 .000 .000 
()'I' 4.000 50.000 93.000 107.000 157 .000 .000 .000 .000 .000 .000 

4882.000 17.000 377 .600 416.000 500.000 500.000 500.000 .000 .000 .000 
h-' .000 .000 .000 60.000 .000 550,000 .000 .000 .000 .000 
GR 633.400 .000 633.800 100.000 633,400 200,000 634.200 300.000 633.800 377.600 
GR 628.330 394.000 628.330 398.000 634.200 416.000 637.200 500,000 634.100 600.000 
GR 634.800 700.000 634.500 800.000 634.000 900.000 634.400 1000.000 634.000 1100.000 
GR 635.500 1200.000 637,200 1300.000 ,000 .000 ,000 .000 .000 .000 

QT 4.000 50.000 93.000 107.000 157 .ooo .000 .000 .000 .000 .000 
X1 4942.000 .000 .000 .000 55.000 70.000 60.000 .000 .070 .000 
X3 .000 .000 .000 60.000 .000 550.000 .000 .000 .000 .000 

X1 5002.000 .000 .000 .000 50.000 70.000 60.000 .000 .070 .000 
X3 .000 .000 ,000 60.000 .000 550,000 .000 .000 .000 .000 

Xl 5031.000 .000 ,000 .000 25.000 35.000 29.000 .000 .020 .000 
X3 .000 .000 .000 60.000 .000 550.000 .000 .000 .000 .000 

NC ,060 .060 .040 .300 .500 .000 .000 .000 .000 .000 
QT 4.000 49.000 92.000 105.000 155.000 .000 .000 .000 .000 .000 

OOi!ISTREAH OF 12'X 41 BOX COLVERT AT 19 MILE ROAD 
EXISTING BOLKIIEAD IR COLVERT ROOVED 

Xl 5065.000 8.000 80.000 92,000 34,000 34.000 34 .000 .000 .000 .000 
X3 10.000 .000 .000 .000 .000 .000 .000 635.390 635.390 .000 
GR 634.500 .000 634.500 50.000 632.500 80.000 628.500 80,000 628.500 92.000 
GR 632.500 92.000 637.100 155.000 637.400 185,000 ,000 .ooo .000 .000 
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-SB .000 1.750 2,500 .000 12.000 .000 48.000 .000 628.680 628.500 
UPSTREAM OF 12'X 4' BOX CULVERT AT 19 MILE ROAD 
EXISTING BULKHEAD Ill CULVERT ROOVED 
END OF PROPOSED IMPROVEIIEIITS 

Xl 5241.000 8.000 80.000 92.000 176.000 176.000 176.000 .000 .000 .ooo 
X2 .000 • 000 1.000 632.680 635.390 .000 .000 .000 .000 .000 
X3 10.000 .000 .000 .000 .000 .000 .000 635.390 635.390 .000 
BT 6.000 .ooo 635.390 634.500 50.000 636.390 634,500 80.000 636.390 632.680 
BT 92.000 636.390 632,680 155.000 637.100 .000 185.000 637.400 .000 .000 
GR 634.500 .000 634.500 50.000 632.680 80.000 628.680 80.000 628.680 92.000 
GR 632.680 92.000 637.100 155.000 637.400 185.000 .000 .000 .000 .000 

Xl 5269.000 4.000 .000 43.000 28.000 28.000 28.000 .000 .000 .000 
GR 636.000 .ooo 631.220 19,000 631,220 25,000 635.640 43,000 ,000 .000 

!IC .060 ,060 .040 ,100 .300 .000 .000 .000 ,000 .000 
Xl 5502,000 8.000 .000 52.000 233,000 233,000 233.000 ,000 ,000 .000 
GR 636,000 ,000 631.540 22.000 631.440 28,000 631.540 34.000 634.830 52.000 
GR 635.080 93,000 635,750 115.000 635.920 126.000 .000 .000 .000 .000 

IIC .060 .060 ,040 .300 .500 .000 .000 .000 .000 .000 
OOIIMSTREAM OF 12'X4' OOX CULVERT 

Xl 5545,000 7,000 25.000 37.000 43.000 43.000 43.000 .000 .000 .000 ,. 10.000 .000 .000 .000 .000 .000 .000 637.500 637.500 .000 
636.580 .ooo 635.660 25.000 631.660 25.000 631.660 li.000 635.660 37.000 

'tr' 634.780 60.000 635.940 130.000 .000 .000 .000 .ooo .000 .ooo 

SB .000 1.750 2.500 .000 12.000 .ooo 48.000 .000 631.680 631.660 
OPSTREAII OF 12'X4' OOX CULVERT 
SECTION 'lCl" 

Xl 5633.000 7.000 .000 55.000 88.000 88.000 88.000 .000 .000 .000 
X2 .ooo .000 1.000 635.630 637.500 .000 .000 .000 .000 .ooo 
X3 10.000 .ooo .ooo .000 .000 .000 .000 637.500 637.500 .ooo 
BT 4 .000 .ooo 637.500 637.000 25.000 637.500 635.680 37.000 637 .500 635.680 
BT 60.000 637.500 637.000 .000 .000 .000 .000 .000 .000 .000 
GR 636.030 .ooo 631.530 25.000 631.430 32.000 631,530 37.000 635.230 55.000 
GR 635.700 60.000 636.100 67.000 .000 .000 .000 .000 .000 .ooo 

NC .060 .060 .040 .000 .ooo .000 .000 .000 .000 .000 
Xl 5737.000 8.000 .ooo 52.000 104.000 104.000 104.000 .000 .000 .000 
GR 636.300 .ooo 631,880 22,000 631,780 28,000 631,880 34,000 635,100 52,000 
GR 635.530 93,000 636.300 112,000 636,400 123.000 .000 .000 .000 .000 

IIC ,060 ,060 .040 .100 .300 .000 .000 .000 .000 .000 
COIIC CTRL STRUC'l' FOR 10 YEAR EVEIIT AMO OOWIISTREAM END OF STORAGE BASIN 

Xl 5792.000 14 .ooo 35,000 52.000 55.000 55,000 55,000 .000 ,000 .000 
GR 637 .000 ,000 636,000 20.000 635.970 30.000 636,000 35.000 635.000 35.000 
GR 635.000 39.000 632,000 39.750 632.000 47.250 635.000 48.000 635.000 52.000 
GR 636.950 52.000 635.680 57 .000 635.180 67.000 636.350 130.000 .000 .000 
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-IIC .060 .060 .040 .100 .300 .000 .000 .000 .000 .000 
QT 4.000 109.000 183.000 210.000 294.000 .000 .000 .000 .000 .000 

SECTION THRO EXISTIBG POND 
Xl 5965.000 7.000 .000 459.000 120.000 330.000 173.000 .000 .000 .000 
GR 637.000 .000 ,:;:1,,:;: 1M 12.000 t.:·u;; IVVl 18.000 ,:;-1, IVVl 42.000 632.000 356,000 VJ\loJVV \,l,J,JoVVV .,.,,., . ..,..,.., 
GR 637.800 427.000 638.400 459.000 .000 .000 .000 .000 .000 .ooo 

SECl'ION THRO EXISTING POND 
X1 6130.000 7,000 ,000 415,000 130,000 235,000 165,000 .000 ,000 .ooo 
GR 637,000 .000 636.300 12,000 632.000 36,000 632,000 300.000 636,400 334.000 
GR 637.200 367.000 639.900 415,000 .000 .000 .000 .000 .000 .000 

SECTION THRO EXISTIBG POND 
SEC'l'IOII '11 ' 

v, ,.-,,::n Fl.IV\ , = - "'IE:AAA 120.000 •== •== = n= -Al o.::JV.V\N o.uvv ,UW .:•:1.vuu i.:u.vvu .Lt;U.UVV .uw .uw .uw 

GR 637.000 .000 635.000 12.000 632,000 30,000 632.000 198.000 636.300 228,000 
GR 637.000 245.000 .000 .000 .ooo .000 .000 .000 .000 .000 

SECl'IOII THRO EXISTING POND 
Xl 6500.000 7,000 .000 232,000 250.000 250,000 250.000 .000 .000 .000 
GR 637 .300 .000 636.900 20.000 632.000 45.000 632.000 176.000 636,400 203,000 
GR 637.400 214 .000 638.900 232,000 .000 .000 .000 .000 .000 ,000 

SECl'IOII THRO EXISTIIIG POND 
6685.000 7.000 .000 365.000 250.000 155.000 185,000 .000 .000 .000 

tn,--- 639.200 .000 637.000 21.000 632.000 58.000 632.000 306.000 636.400 332,000 
GR 636.500 345.000 638. 700 365.000 .000 .000 .000 .ooo .000 .000 

QT 4.000 44.000 84.000 92.000 151,000 .000 .000 .000 .000 .000 
SECTION THRO EXISTIIIG POND 
UPSTREAM END OF STORAGE BASIK AND DOli!ISTREAM END OF 84' a>NC COLVERT 

Xl 6920.000 12.000 .000 157.000 310,000 175.000 235.000 .000 .000 .000 
GR 637.000 .000 636.000 20.000 635.000 30.000 634.000 40.000 633,000 46.000 
GR 632.000 51.000 632.000 129.000 633.000 134.000 634.000 139.000 635.000 143.000 
GR 636.000 148.000 637.000 157.000 .000 .000 ,000 .000 .000 .000 

QT 4.000 44.000 85.000 100.000 152.000 .000 .000 .000 .000 .000 
UPSTREAM END OF 84' aJIICRETE COLVERT 
SECTION 'Ml' 

Xl 7259.000 4.000 .000 17.130 344.000 334.000 339.000 .000 .000 ,000 
XS -4.000 .oso ,170 ,230 .530 ,000 ,000 ,000 ,000 .000 
GR 639.000 .000 630. 770 ,000 630. 770 17,130 639.000 17.130 .000 .000 

CHECK DAM AT UPSTREAM END OF 84' COIICRF.'l'E cm.VERT 
Xl 7260.000 4,000 .ooo 19.130 1.000 1.000 1.000 .000 .000 .000 
GR 639.000 .000 632.300 .ooo 632,300 19.130 639.000 19.130 .000 .000 

Xl 7367.000 9.000 245.000 280.000 107.000 107.000 107.000 .000 .000 .000 
GR 638.700 .000 637.500 230,000 637.000 245.000 632.800 260.000 632.800 265.000 
r· 635.500 273.000 637.800 280,000 638.000 314.000 638.700 420,000 .000 .000 
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-Xl 7977,000 9.000 333.000 370.000 595.000 620.000 610.000 .000 .ooo .000 
GR 639.200 .000 638.100 255.000 637.900 310.000 637.900 333.000 633.500 353.000 
GR 633.500 357.000 638.200 370.000 638.200 390.000 643.000 445.000 .000 .000 

Q'l' 4,000 43.000 83.000 99.000 150.000 .000 .000 .000 .000 .000 
Xl 8632.000 8.000 202.000 242.000 650.000 660.000 655.000 .000 .000 .000 
GR 640,000 .000 639.300 100.000 638.500 202.000 634.600 223.000 634.600 227,000 
GR 639.000 242.000 639.400 265.000 643.900 400.000 .000 .000 .000 .000 

Xl 8832 .000 4.000 .000 36.300 200.000 200.000 200.000 .000 .000 .000 
GR 639.800 .000 634. 760 17.500 634.760 21.500 639. 700 36.300 .000 .000 

SECTION "Nl' 
Xl 9000,000 4.000 .000 47.000 168.000 168.000 168.000 .000 .000 .000 
GR 640,100 .000 635.690 19.500 635.690 26.500 640.500 47.000 .000 .000 

Xl 9600.000 4.000 .000 42.000 600.000 600.000 600.000 .000 .000 .000 
GR 642,000 .000 637.330 17.000 637.330 25.000 642.300 42.000 .000 .000 

Q'l' 4 .000 38.000 68.000 79.000 115.000 .000 .000 .000 .000 .000 
Xl 10000.000 4.000 .000 40.000 400.000 400.000 400.000 .000 .000 .000 
GR 642,800 .000 638.130 16.600 638.130 23.600 642.700 40.000 .000 .000 

1' 10400.000 5.000 10.000 44.000 400.000 400.000 400.000 .000 .000 .000 
643,500 .000 643.100 10.000 639.130 26.600 639.130 33.600 643.400 44 .000 --Xl 10800.000 5.000 .000 35.000 400.000 400.000 400.000 .000 .000 .000 

GR 644.400 .000 640.190 13.500 640.190 21.500 644.000 35.000 645.000 130,000 

CHECK DAN 
SECTION 'Ol" 

Xl 11110.000 4.000 .000 50.000 311.000 311.000 311.000 .000 .000 .000 
GR 647.000 .000 639.330 23.000 639.330 27.000 647.000 50.000 .000 .000 

Xl 11111.000 6.000 .000 50.000 1.000 1.000 1.000 .000 .000 .000 
GR 647,000 .000 645.530 12.000 641.870 23.000 641.870 27.000 645.530 38.000 
GR 647,000 50.000 .000 .000 .000 .ooo .000 .000 .000 .000 

CHECK DAN 
SECTION 'Pl" 

Xl 11591,000 4,000 ,000 50,000 481.000 481.000 481.000 .000 .000 .000 
GR 648,000 .000 642.370 23.000 642.370 27.000 648.000 50.000 .000 .000 

Xl 11592. 000 6,000 .000 50.000 1.000 1.000 1.000 .000 .000 .000 
GR 650.000 .000 650.000 2.500 643.500 22.000 643.500 28.000 650.000 47.500 
GR 650.000 50.000 .000 .000 .000 .000 .000 .000 .000 .000 

QT 4,000 33.000 53,000 59.000 80.000 .000 .000 .000 .000 .000 



02-19-96 13:43:50 PAGE 6 

- SOOTH R.O.W LIHE OF M-59 
Xl 11662.000 4,000 .ooo 50.000 70.000 70.000 70.000 .000 .000 .000 
GR 648.000 .000 645.200 20.000 645.200 30.000 648.000 50.000 .000 .000 

SECTION 'Ql' DOWIISTREAII END OF EXISTING 60' CULVERT UliDER OOBRY RD 
AHD H-59 

Xl 11760.000 13.000 220.000 275.000 98.000 98.000 98.000 .000 .000 .000 
GR 650,100 ,000 649.600 50.000 649.300 100.000 651.500 150.000 652.000 200.000 
GR 651.500 220.000 645.600 240.000 645.700 258.000 651.600 275.000 653.200 300.000 
GR 653.800 350.000 654.300 400.000 654.100 450.000 .000 ,000 .000 .000 
EJ .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 
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************************************'************* 
BEC2 RELEASE DATED NOV 76 OPDATED MAY 1984 
ERROR CORR - 0l,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
IBII-PC-XT VERSION ADGUST 1985 

•••••••••••••••••••••••••••••••••••••••••••••••••• 

Tl 
T2 
T3 50 YEAR EVEIIT PROP. COJIDITIONS 

Jl ICBECK INQ NINV IDIR STRT 

-10. 3. o. o. .000000 

J2 NPROF IPLOT PRFVS XSECV XSECH 

2.000 .000 -1.000 .000 .000 

PAGE 7 

THIS RlJlt EXECUTED 02-19-96 

METRIC HVINS Q WSEL FQ 

• 00 .o o . 631.100 .000 

FN ALI.DC IBW CHHIM ITRACE 

.000 .000 .000 .000 .000 
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************************************************** 
HEC2 RELEASE DATED IIOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
IBN-PC-XT VERSION AUGUST 1985 

************************************************** 

Tl 
T2 
T3 100 YEAR EVENT PROP. CONDITIONS 

Jl ICBECK INQ NINV IDIR STRT 

-10. 4. 0. o. .000000 

J2 NPROF IPLOT PRFVS XSECV XSECB 

3.000 .000 -1.000 .000 .000 

PAGE 8 

THIS RUH EXECUTED 02-19-96 

METRIC HVIHS Q WSEL FQ 

.00 .o 0. 631.180 .000 

FN ALLDC IBW CBIHM ITRACE 

.000 .000 .000 .000 .000 
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************************************************** 
HEC2 RELEASE DATED HOV 76 UPDATED MAY 1984 
ERROR CORR - Ol,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
IBII-PC-XT VERSION AUGUST 1985 

************************************************** 

Tl 
T2 
TJ 500 YEAR EVENT PROP. CONDITIONS 

Jl ICliECK IiiQ HUl"Y IDIR Sm 

-10. 5, o. o. .000000 

J2 NPROF IPLOT PRFVS XSECV XSECH 

15.000 .000 -1.000 .000 .000 

PAGE 9 

THIS R(JJf EXECUTED 02-19-96 

METRIC iiVIHS Q WSEL FQ 

.00 .o o. 631,220 .000 

FIi ALLDC IBW CHHIM ITRACE 

.000 .000 .000 .000 .000 
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THIS ROif EXECUTED 02-19-96 
****'*'******''*********************************** 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - Ol,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
IBII-PC-XT VERSION AUGUST 1985 

************************************************** 

NOrE- ASTERISK(*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MllSSAGE IN SUMMARY OF ERRORS LIST 

PROJECT CONDITIONS HODEL 

SUMMARY PRINTOOT TABLE 150 

SECIIO XI.CH ELTRD ELLC EIJIIN Q CWSEL CRIWS EG lOK*S VCH AREA .OlK 

3273.000 .oo .oo .00 626.56 51.00 630.20 .00 630.22 3.67 1.10 46.24 26.64 
3273.000 .00 .oo .00 626.56 94.00 631.10 .oo 631.13 4.28 1.36 68.88 45.41 
3273.000 .oo ,00 ,00 626,56 108,00 631.18 .00 631.22 5.19 1.52 71.10 47.39 
3273.000 ,00 .oo .00 626.56 159.00 631.22 .oo 631.30 10.80 2.20 72.22 48.39 

"-3965.000 692.00 .00 .00 627.32 51.00 630.57 .00 630.59 8.84 1.15 44.37 17.15 
3965.000 692.00 .oo .00 627.32 94.00 631.53 .oo 631.56 9.96 1.35 69.38 29.78 
3965.000 692.00 .oo ,00 627.32 108.00 631.69 .oo 631.72 11.20 1.46 74.05 32.27 

* 3965.000 692.00 .00 .00 627.32 159.00 632.10 629.56 632.15 14. 73 1.76 103.92 41.43 

4103.000 138.00 .oo .00 627.47 50.00 630.73 .oo 630.88 36.74 3.08 16.24 8.25 
4103.000 138.00 .oo .oo 627.47 92.00 631.68 .00 631. 90 38,74 3.91 26.68 14. 78 
4103.000 138.00 .00 .00 627.47 106.00 631.85 .oo 632.11 41.82 4.20 29.75 16.39 
4103.000 138.00 .oo .00 627,47 156.00 632.35 .00 632.54 33.22 4.09 72.30 27.06 

4178.000 75.00 636.00 633.97 627.57 50.00 631.01 .oo 631.13 30.50 2.87 17.44 9.05 
4178.000 75.00 636.00 633.97 627.57 92.00 631. 99 630.12 632.23 47.55 3.90 23.60 13.34 
4178.000 75.00 636.00 633.97 627.57 106.00 632.20 630.30 632.48 55.95 4.27 24.83 14.17 
4178.000 75.00 636.00 633.97 627.57 156.00 632.59 630.91 633.11 100.87 5.78 27.00 15.53 

4382.000 204.00 .00 .00 627.78 50.00 631.29 ,00 631.30 2,80 ,97 51, 70 29,89 
4382.000 204.00 .00 .oo 627.78 92.00 632.41 ,00 632.43 2.56 1.09 84.36 57,55 
4382.000 204.00 .oo .00 627.78 106.00 632.68 .00 632.70 2.59 1.14 93.33 65.87 
4382.000 204.00 .oo .00 627.78 156.00 633.40 .oo 633.43 2.91 1.31 119.32 91.45 

4882.000 500,00 .00 .oo 628.33 50.00 631.46 .00 631.48 4.80 1.19 42.14 22.81 
4882.000 500.00 .00 .00 628.33 93.00 632.57 .oo 632.59 4.08 1.31 71.20 46.03 
4882.000 500.00 .oo .oo 628.33 107.00 632,84 .00 632.87 4.00 1.34 79.69 53.52 
4882.000 500.00 .oo .oo 628.33 157.00 633.57 .oo 633.60 4.18 1.50 109.43 76.76 

.942.000 60.00 .00 .00 628.40 50.00 631.49 .00 631.51 5.11 1.21 41.20 22.13 - 4942.000 60.00 .00 .oo 628,40 93.00 632.59 .00 632.62 4.28 1.33 69.94 44.94 
4942.000 60.00 .00 .00 628.40 107.00 632.86 .oo 632.89 4.22 1.37 78.09 52.08 
4942.000 60.00 .oo .oo 628.40 157.00 633,59 .00 633.63 4.39 1.53 105.18 74.97 
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- SECHO XLCB ELTRD ELLC EIJIIH Q CWSEL CRIWS EG lOK*S VCR AREA .OlK 

5002.000 60.00 .oo .00 628.47 50.00 631.52 .00 631.55 5.38 1.24 40.41 21.56 
5002.000 60.00 .oo .00 628.47 93.00 632.62 .00 632.65 4.48 1.35 68.74 43.91 
5002.000 60.00 .00 .oo 628.47 107.00 632.89 .00 632.92 4.41 1.39 76.80 50.93 
5002.000 60.00 .oo .00 628.47 157.00 633.62 .00 633.66 4.57 1.55 102.17 73.47 

5031.000 29.00 .00 .oo 628.49 50.00 631.54 .00 631.56 5.40 1.24 40.34 21.51 
5031.000 29.00 .00 .oo 628.49 93.00 632.63 .00 632.66 4.52 1.36 68.55 43.75 
5031.000 29.00 .oo .00 628.49 107.00 632.90 .00 632.93 4.45 1.40 76.59 50. 75 
5031.000 29.00 .oo .oo 628.49 157.00 633.63 .oo 633.67 4.59 1.56 101.76 73.25 

5065.000 34.00 .00 .oo 628.50 49.00 631.55 .oo 631.58 5.05 1.34 36.66 21.80 
5065.000 34.00 .oo .00 628.50 92.00 632.64 .00 632.69 7.35 1.85 49.75 33.93 
5065,000 34.00 .oo .00 628.50 105.00 632.90 .00 632.96 7.80 1.98 52.91 37.60 
5065.000 34.00 .00 .00 628.50 155.00 633.62 .00 633.72 10.30 2.52 61.49 48.31 

5241.000 176.00 635.39 632.68 628.68 49.00 631.64 .oo 631.67 5.51 1.38 35.58 20.87 
5241.000 176.00 635.39 632.68 628.68 92.00 632.82 .oo 632.87 15.50 1.92 48.00 23.37 
5241.000 176.00 635.39 632.68 628.68 105.00 633.11 .oo 633.18 20,19 2.19 48.00 23.37 
5241.000 176.00 635.39 632.68 628.68 155.00 633.81 .oo 633.91 10.26 2.52 61.55 48.39 

• 5269.000 28.00 .oo .oo 631.22 49.00 632,23 632,23 632.59 269.18 4.83 10.14 2.99 
5269.000 28.00 .oo .00 631.22 92,00 632.76 .00 633.13 171.08 4.87 18.89 7.03 
5269.000 28.00 .oo .00 631.22 105.00 633.12 .00 633.38 93.76 4.05 25.96 10.84 
5269.000 28.00 .oo .00 631.22 155,00 633.81 .oo 634.02 53.61 3.64 42.57 21.17 -5502.000 233.00 .oo .00 631.44 49.00 633.25 .00 633.28 10.05 1.34 36.61 15.45 
5502.000 233.00 .oo .00 631.44 92.00 633.81 .oo 633.85 11.78 1.68 54,67 26.80 
5502,000 233.00 .oo .oo 631.44 105.00 633.95 .00 634.00 11.96 1.75 59.89 30.36 
5502.000 233.00 .oo .oo 631.44 155.00 634.48 · .oo 634.54 11.58 1.92 80. 73 45.56 

5545.000 43.00 .00 .00 631.66 49.00 633,29 .oo 633.39 32.43 2.50 19.60 8.60 
5545,000 43.00 .oo .00 631.66 92.00 633.83 .oo 634.02 48.69 3.54 26,02 13.18 
5545.000 43.00 .oo .oo 631.66 105.00 633.96 .oo 634,18 53.18 3.80 27 .61 14.40 
5545.000 43.00 .oo .00 631.66 155.00 634.44 .oo 634.77 66.56 4.65 33.35 19.00 

5633.000 88.00 637.50 635.63 631.43 49.00 633.50 .00 633.51 5.96 1.11 44.27 20.07 
5633.000 88.00 637,50 635.63 631.43 92,00 634.16 .00 634.19 6,45 1.35 68.22 36.23 
5633.000 88.00 637.50 635.63 631.43 105.00 634.34 .00 634.37 6.45 1.40 75.20 41.35 
5633.000 88.00 637.50 635.63 631.43 155.00 634.95 .oo 634.99 6.07 1.51 102.51 62,92 

5737.000 104.00 .oo .oo 631.78 49.00 633,57 .oo 633.60 10.60 1.36 36.01 15.05 
5737 .000 104,00 ,00 ,00 631.78 92.00 634.24 .00 634,28 9.94 1.58 58.37 29,18 
5737 .000 104.00 .oo .oo 631.78 105.00 634.41 .00 634,45 9.69 1.62 64.91 33.72 
5737 .000 104.00 .oo .oo 631.78 155.00 635.02 .oo 635.07 8.58 L 71 90.47 52.92 

5792.000 55.00 .oo .oo 632.00 49.00 633.55 .00 633.80 97.49 4.01 12.22 4.96 
5792.000 55.00 .00 .00 632.00 92.00 634.07 .oo 634.55 139,14 5.52 16.66 7.80 
5792.000 55.00 ,00 ,00 632.00 105.00 634.20 .oo 634.74 151.04 5.91 17.76 8.54 
5792.000 55.00 .00 .00 632.00 155.00 634.60 .00 635. 44 200.39 7.33 21.15 10.95 
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5965.000 173.00 .oo .00 632.00 109.00 633.83 .oo 633.83 .11 .18 607.06 324.86 
5965.000 173.00 .00 .oo 632.00 183.00 634.60 .00 634.60 .10 .21 883.08 589.33 
5965.000 173.00 .00 .oo 632.00 210.00 634.80 .00 634.80 .10 .22 957.46 669.36 
5965.000 173.00 .oo .oo 632.00 294.00 635.52 .oo 635.52 .09 .24 1230.32 993.60 

6130.000 165.00 .00 .00 632.00 109.00 633.83 .oo 633.83 .16 .22 505.00 272.42 
6130.000 165.00 .00 .00 632.00 183.00 634.60 .oo 634.60 .14 .25 730.67 492.51 
i::11n t'VV'I 1i::i:.. nn M M .C1'l NI .,, n nn ~,, on M .c1, an ,. 07 701 ,, 558.96 V-',,J\loVVV J,IJ,JoVV .vv •VV V.J,l,oVV 4'.l,\lo\N VJ'WoU\I • vv UJ••VV ... ... 1 .IJJ.o"-U 

6130.000 165,00 .00 .00 632.00 294.00 635.52 .oo 635.52 .13 .29 1012.42 825.43 

6250,000 120,00 .00 .00 632.00 109.00 633.83 .00 633.83 ,39 ,33 329,27 175.24 
6250.000 120,00 .00 .00 632.00 183.00 634.60 .00 634,60 .33 .38 480.47 317.93 
6250,000 120,00 .00 .00 632,00 210.00 634.80 .00 634,80 .34 .40 521.44 361.24 
6250,000 120.00 .00 .oo 632.00 294,00 635.52 · .oo 635.53 .30 .44 672.54 535.63 

6500.000 250.00 .00 .oo 632.00 109.00 633,84 .00 633,85 .62 .42 259.74 137. 93 
650().000 250,00 ,00 ,()() 632,00 183,00 634,61 ,00 634,61 .54 .48 379.39 249.86 
6500.000 250.00 .00 .oo 632.00 210,00 634.81 .00 634,81 .55 .51 411,97 283.93 
6500.000 250,00 .()() .00 632.00 294.00 635.53 .oo 635,54 .49 .55 532,25 421.06 

668 5 , 000 185,00 .oo .oo 632.00 109.00 633.85 .oo 633.85 ,17 ,23 482.22 261.82 
6685.000 185 .oo ,00 .oo 632,00 183.00 634.62 ,00 634.62 .15 ,26 694.64 469.34 
6685,000 185,00 .00 .oo 632,00 210,00 634.82 .00 634,82 .16 .28 752,04 532.33 
685,000 185.00 .00 .oo 632.00 294.00 635.54 .00 635.54 .14 .31 961.13 783.61 --6920.000 235.00 .00 .00 632.00 44.00 633.85 .00 633.86 ,27 .27 162.71 84.87 

6920, 000 235,00 .00 .00 632.00 84.00 634.62 .00 634.62 .30 .35 241.05 152.73 
6920.000 235.00 .00 .00 632.00 92,00 634.82 .00 634,82 .28 .35 263.14 173.71 
6920.000 235.00 .00 .00 632,00 151.00 635.54 .oo 635,55 .34 ,44 346,58 258,50 

* 7259.000 339.00 .oo .00 630.77 44.00 633, 90 .oo 633,91 1.61 .82 53.69 34. 70 
* 7259.000 339.00 .00 .00 630.77 85.00 634.79 .00 634.81 2.88 1.23 68.86 50.04 
* 7259.000 339.00 .00 .oo 630.77 100.00 635.05 .00 635,08 3,32 1.36 73.35 54,84 
* 7259,000 339,00 .00 .oo 630.77 152,00 636.07 .00 636,12 4.17 1.67 90.84 74.43 

7260.000 1.00 .00 .00 632.30 44.00 633.89 ,00 633.92 9.89 1.44 30.55 13.99 
7260,000 1.00 .00 .00 632.30 85.00 634. 77 .oo 634,82 9.41 1.79 47.47 27. 71 
7260,000 1.00 .00 .00 632.30 100.00 635.03 ,00 635,09 9.59 1.91 52.48 32,29 
7260.000 1.00 .00 .oo 632.30 152,00 636.06 .00 636,12 8.58 2.11 72.02 51.89 

7367,000 107 .oo .00 .oo 632.80 44.00 634.00 .00 634,26 160.48 4.10 10, 74 3.47 
7367,000 107.00 .00 .oo 632.80 85.00 634,89 .00 635.07 61.96 3.45 24.66 10.80 
7367 .000 107,00 .00 .00 632,80 100.00 635.15 .00 635.33 51.31 3.35 29,81 13.96 
7367,000 107,00 .00 .oo 632.80 152,00 636,16 .oo 636,29 24.33 2.83 53. 74 30.82 

7977,000 610,00 .00 .oo 633,50 44,00 635.87 .00 635,90 10,43 1.47 29.86 13,62 
7977 .000 610,00 .00 .oo 633.50 85.00 636,51 .oo 636,56 12.85 1.88 45.14 23.71 
7977,000 610,00 .oo .oo 633.50 100.00 636.70 .00 636,76 13,29 1.99 50,33 27.43 
'977 .000 610.00 .00 .00 633.50 152.00 637.30 .00 637.38 13.69 2.23 68.08 41.09 
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8632.000 655.00 .00 .00 634.60 43.00 636.66 .00 636.70 14,57 1.59 26.97 11.26 
8632.000 655.00 .oo .00 634.60 83.00 637.38 .00 637.43 13.55 1.83 45.27 22.55 
8632.000 655.00 .00 .00 634.60 99.00 637.59 .oo 637.65 13. 76 1.93 51.34 26.69 
8632.000 655.00 .00 .oo 634.60 150.00 638.19 .oo 638.26 13.24 2.11 71.07 41.23 

8832.000 200.00 .oo .oo 634. 76 43.00 636.96 .00 637.01 15.86 1. 76 24.47 10.80 
8832.000 200.00 .00 .oo 634.76 83.00 637.67 .00 637.74 16,98 2.13 38.93 20.14 
8832.000 200.00 .oo .00 &:'U ,, 99.00 637.88 M 637.96 17.35 2.25 U.03 23.76 u..,,. ,.., ,vv 

8832.000 200.00 .00 .00 634.76 150.00 638.48 .00 638.58 17.87 2.52 59.41 35.49 

9000.000 168.00 .oo .00 635.69 43.00 637.29 .00 637.34 25.43 1.93 22.25 8.53 
9000.000 168.00 .00 .oo 635.69 83.00 637.98 .00 638.05 20.84 2.14 38.81 18.18 
9000,000 168.00 .oo .00 635.69 99.00 638,20 .00 638.27 20.02 2.21 44.87 22.12 
9000,000 168.00 .oo .00 635.69 150.00 638.79 .00 638.88 17.97 2.36 63.57 35.38 

9600.000 600.00 .oo .00 637.33 43.00 638.88 .oo 638.95 28.08 2.07 20.81 8.11 
9600.000 600.00 .00 .00 637.33 83.00 639.44 .00 639.54 29.76 2.53 32.83 15.21 
9600.000 600.00 .00 .00 637.33 99.00 639.63 .00 639.74 30.09 2.66 37.19 18.05 
9600.000 600.00 .00 .00 637.33 150.00 640.14 .00 640.28 30.44 2.98 50.25 27.19 

10000.000 400.00 .00 .oo 638.13 38.00 639.82 .oo 639.86 18.36 1.72 22.03 8.87 
10000.000 400.00 .oo .00 638.13 68.00 640,40 .oo 640.46 17.41 1.98 34.39 16.30 
10000,000 400.00 .00 .00 638.13 79.00 640.59 .00 640.66 16.80 2.03 38.91 19.27 

')()()(). 000 400.00 .00 .00 638.13 115.00 641.10 .00 641.18 15.86 2.19 52,45 28.87 --10400.000 400.00 .oo .oo 639.13 38.00 640.68 .oo 640.75 26.79 2.00 18.96 7.34 
10400.000 400.00 .00 .oo 639.13 68.00 641.23 .00 641.31 25.97 2.32 29.28 13.34 
10400.000 400.00 .00 .00 639.13 79.00 641.40 .00 641.49 25.64 2.41 32.84 15.60 
10400.000 400.00 .oo .00 639.13 115.00 641.86 .oo 641.97 24.82 2.63 43.81 23.08 

10800.000 400.00 .oo .00 640.19 38.00 641.71 .00 641.76 24.14 1.91 19.94 7.73 
10800.000 400.00 .oo .00 640.19 68.00 642,24 .00 642.31 24.09 2.24 30.40 13.86 
10800.000 400.00 .oo .oo 640.19 79.00 642.39 .00 642.48 23.93 2.32 33.99 16.15 
10800.000 400.00 .oo .oo 640.19 115.00 642.84 .00 642.94 23.79 2.56 44.85 23.58 

11110.000 311.00 .00 .00 639.33 38.00 642.05 .oo 642.07 5.28 1.15 33.10 16.54 
11110.000 311.00 .00 .oo 639.33 68.00 642.65 ,00 642.68 6.91 1.47 46.19 25.87 
11110.000 311.00 .oo .00 639.33 79.00 642.82 .oo 642.86 7.37 1.57 50,43 29.10 
11110.000 311.00 .00 .00 639.33 115.00 643.31 .00 643.36 8.49 1.82 63.33 39.48 

• 11111.000 1.00 .00 .oo 641.87 38,00 642.94 642.94 643.32 273.50 4.92 7. 72 2.30 
• 11111.000 1.00 .oo .oo 641.87 68.00 643.33 643.33 643.81 251.29 5,58 12.19 4.29 
• 11111.000 1.00 .00 .00 641.87 79.00 643. 44 643.44 643.96 247, 94 5.78 13.68 5.02 
• 11111.000 1.00 .00 .00 641.87 115,00 643. 77 643. 77 644.37 231.07 6.21 18.52 7.57 

11591.000 481.00 .oo .00 642.37 38.00 644.58 .00 644.60 9.11 1.32 28.81 12,59 
11591.000 481.00 .00 .oo 642.37 68.00 645,16 .00 645.19 10.04 1.59 42,90 21.46 
11591.000 481.00 .oo .oo 642.37 79.00 645.33 ,00 645.37 10,28 1.66 47 .56 24,64 
'1591.000 481.00 .oo .00 642.37 115.00 645.79 .00 645.84 10.91 1.87 61.57 34.81 

~ 
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• 11592.000 1.00 .00 .oo 643.50 38.00 644.41 644.41 644. 77 276.64 4.77 7.97 2.28 
11592.000 1.00 .00 .00 643.50 68.00 644 .98 .00 645.27 137. 42 4.38 15.52 5.80 
11592.000 1.00 .00 .oo 643.50 79.00 645.16 .00 645.45 118,53 4.33 18,26 7.26 
11592.000 1.00 .00 .oo 643.50 115.00 645.62 .00 645.92 92,13 4.36 26,35 11.98 

11662.000 70.00 .00 .00 645.20 33.00 645.96 .00 646.08 126.67 2.83 11.65 2.93 
11662.000 70.00 .00 .oo 645,20 53.00 646.11 645.98 646.31 157.54 3.51 15.12 4.22 
11662.000 70.00 .00 .00 645.20 59.00 646.18 646.03 646.37 150.93 3.56 16.58 4.80 
11662.000 70.00 .oo .00 645.20 80.00 646,44 .00 646,62 109.26 3.44 23.23 7.65 

11760.000 98.00 .00 .00 645.60 33.00 646.57 .00 646.61 29.12 1.72 19.16 6.11 
11760.000 98.00 .oo .00 645.60 53.00 646.83 .00 646. 90 30.85 2.06 25.74 9.54 
11760.000 98.00 .00 .00 645.60 59.00 646.90 .oo 646.9'/ 31.53 2.15 2'/. 45 i0.51 
11760.000 98.00 .00 .00 645.60 80.00 647 .09 .00 647.19 34.85 2.45 32.60 13.55 

-
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3273.000 51.00 630.20 .00 .oo .oo 22.72 .00 
3273.000 94.00 631.10 .90 .00 .00 27.57 .oo 
3273.000 108.00 631.18 .08 .00 .00 28.00 .00 
3273.000 159.00 631.22 .04 .oo .oo 28.22 .00 

3965.000 51.00 630.57 .00 .37 .00 23.27 692.00 
3965.000 94.00 631.53 .96 .43 .00 28.94 692.00 
3965.000 108.00 631.69 .16 .51 .00 29.88 692.00 

* 3965.000 159.00 632.10 .41 .88 .00 118.00 692.00 

4103.000 50.00 630.73 .00 .15 .00 6.59 138.00 
4103.000 92.00 631.68 .95 .14 .00 15.58 138.00 
4103.000 106,00 631.85 .17 ,16 .oo 27 .41 138.00 
4103.000 156.00 632.35 .50 .25 .00 117.32 138.00 

4178,000 50.00 631.01 .oo .28 .oo 8.32 75.00 
4178.000 92.00 631.99 .99 .32 .00 62.49 75.00 
4178.000 106.00 632.20 .21 .35 .00 111.66 75.00 
178.000 156.00 632.59 .39 .24 .00 120.68 75.00 --4382.000 50.00 631.29 .00 .28 .oo 25.51 204.00 

4382.000 92.00 632.41 1.13 .42 .00 32.43 204.00 
4382.000 106.00 632.68 .27 .49 .oo 34.09 204.00 
4382.000 156.00 633.40 ,72 .81 .00 38,49 204.00 

4882.000 50.00 631.46 .00 ,17 .00 22.96 500.00 
4882.000 93.00 632.57 1.11 .15 .00 29.66 500.00 
4882.000 107.00 632.84 .27 .15 .oo 31.35 500.00 
4882.000 157.00 633.57 • 73 .17 .oo 98. 71 500.00 

4942.000 50.00 631.49 .00 .03 .00 22.71 60.00 
4942,000 93.00 632.59 1.10 .02 .00 29.40 60.00 
4942.000 107.00 632.86 .27 .02 .00 31.04 60.00 
4942,000 157.00 633.59 • 73 .02 .oo 80.66 60.00 

5002.000 50.00 631.52 .00 .03 .00 22.50 60.00 
5002.000 93.00 632.62 1.10 .03 .00 29.15 60.00 
5002.000 107.00 632.89 .27 .03 .00 30.78 60.00 
5002.000 157.00 633.62 • 73 .03 .oo 64.89 60.00 

5031.000 50.00 631.54 .00 .02 .00 22.48 29.00 
5031.000 93.00 632.63 1.09 .01 .00 29.11 29.00 
5031.000 107 .00 632.90 .27 .01 .00 30. 74 29.00 
-031.000 157.00 633.63 .73 .01 .00 62.47 29.00 
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5065.000 49.00 631.55 .00 .02 .00 12.00 34.00 
5065.000 92.00 632.64 1.08 .01 .00 12.00 34.00 
5065.000 105.00 632.90 .27 .00 .00 12.00 34.00 
5065.000 155.00 633.62 .72 -.01 .00 12.00 34.00 

5241.000 49.00 631.64 .00 .09 .00 12.00 176.00 
5241.000 92.00 632.82 1.17 .18 .oo 12.00 176.00 
5241.000 105.00 633.ll .29 .20 .00 12.00 176.00 
5241.000 155.00 633.81 • 70 .18 .00 12.00 176.00 

* 5269.000 49.00 632.23 .00 .58 .00 14.11 28.00 
5269.000 92.00 632. 76 .54 -.05 .00 18.44 28.00 
5269.000 105.00 633.12 .36 .02 .00 21.30 28.00 
5269.000 155.00 633.81 .69 .00 .oo 26,85 28.00 

5502.000 49.00 633.25 .oo 1.03 .00 29.89 233.00 
5502.000 92.00 633.81 .56 1.05 .00 35.62 233.00 
5502.000 105.00 633.95 .14 .83 .oo 37.12 233.00 
5502.000 155.00 634.48 .52 .67 .00 42.56 233.00 

5545.000 49.00 633.29 .00 .04 .00 12.00 43,00 
5545.000 92,00 633,83 .53 .02 .oo 12.00 43,00 
5545.000 105.00 633.96 .13 .01 .00 12.00 43.00 
545.000 155.00 634.44 ,48 -.04 .00 12.00 43,00 -5633.000 49.00 633.50 .oo .20 .00 32.47 88,00 

5633.000 92.00 634.16 .67 .34 .00 39.41 88.00 
5633.000 105.00 634.34 .17 .38 .oo 41.21 88.00 
5633.000 155.00 634.95 ,62 .52 .00 47.62 88.00 

5737.000 49.00 633.57 .oo .08 .oo 29.87 104.00 
5737.000 92.00 634.24 .67 .08 .oo 36.94 104.00 
5737 .000 105.00 634.41 .17 .08 .00 38.77 104.00 
5737.000 155.00 635.02 .61 .07 .oo 45.20 104.00 

5792.000 49.00 633.55 .00 -.02 .00 8.27 55,00 
5792.000 92.00 634.07 .52 -.17 .00 8.54 55,00 
5792.000 105.00 634.20 .13 -.22 .00 8.60 55.00 
5792.000 155.00 634.60 .40 -.42 .oo 8.80 55,00 

5965.000 109.00 633.83 .oo .28 .oo 350.96 173.00 
5965.000 183.00 634.60 .77 .52 .00 366.53 173,00 
5965.000 210.00 634.80 .20 .60 .oo 370.62 173,00 
5965.000 294.00 635.52 • 72 .92 .00 383.49 173.00 

6130.000 109.00 633.83 .00 .00 .oo 288.34 165.00 
6130.000 183.00 634.60 • 77 .00 .00 298.57 165.00 
6130.000 210.00 634.80 .20 .00 .00 301.26 165.00 
,130,000 294.00 635.52 • 72 .00 .00 310.88 165.00 
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6250.000 109.00 633.83 .00 .oo .oo 191. 75 120.00 
6250.000 183.00 634.60 .77 .oo .00 201.73 120.00 
6250.000 210.00 634.80 .20 .oo .00 204.35 120.00 
6250.000 294.00 635.52 ,72 .00 .00 213.73 120.00 

6500.000 109.00 633.84 .oo .01 .oo 151.65 250.00 
6500.000 183.00 634,61 .77 .01 .oo 160.28 250.00 
6500.000 210.00 634.81 .20 .01 .00 162.54 250.00 
6500.000 294.00 635.53 .72 .01 .00 170.66 250.00 

6685.000 109.00 633.85 .00 .01 .00 272.65 185.00 
6685.000 183.00 634.62 .77 .01 .00 282.83 185.00 
6685.000 210.00 634.82 .20 .01 .00 285.52 185.00 
6685.000 294.00 635.54 ,72 .01 .oo 295.11 185.00 

6920.000 44.00 633.85 .00 .oo .00 97.46 235.00 
6920.000 84.00 634.62 .77 .00 .00 107.74 235.00 
6920.000 92.00 634,82 .20 .00 .00 110.58 235.00 
6920.000 151.00 635.54 .72 .00 .00 121.21 235.00 

* 7259.000 44.00 633.90 .00 .05 .oo 17.13 339.00 

* 7259.000 85.00 634.79 .89 .17 .00 17.13 339.00 

* 7259.000 100.00 635.05 .26 .23 .00 17.13 339.00 
'259.000 152.00 636.07 1.02 .53 .oo 17.13 339.00 ..._ 
7260.000 44.00 633.89 .oo -.01 .00 19.13 1.00 
7260.000 85.00 634.77 .88 -.02 .oo 19.13 1.00 
7260.000 100.00 635.03 .26 -.02 .00 19.13 1.00 
7260.000 152.00 636.06 1.02 -.02 .00 19.13 1.00 

7367.000 44.00 634.00 .00 .11 .00 12.86 107.00 
7367.000 85.00 634.89 .89 .11 .oo 18.63 107.00 
7367.000 100.00 635.15 .26 .12 .oo 20.36 107.00 
7367.000 152.00 636.16 1.01 .11 .oo 27.02 107.00 

7977.000 44.00 635.87 .oo 1.87 .00 21.28 610.00 
7977.000 85.00 636.51 .64 1.62 .00 26.00 610.00 
7977 .000 100.00 636.70 .19 1.55 .00 27.42 610.00 
7977.000 152.00 637.30 .60 1.14 .00 31.81 610.00 

8632.000 43.00 636,66 ,00 .so ,00 22,14 655,00 
8632,000 83.00 637.38 • 71 .87 .00 28.50 655.00 
8632.000 99,00 637.59 .21 .89 .00 30.31 655.00 
8632.000 150.00 638,19 ,60 .89 ,00 35.58 655,00 

8832.000 43.00 636.96 ,00 .30 .00 18,24 200,00 
8832.000 83,00 637.67 .70 .29 .00 22.79 200.00 
8832.000 99.00 637.88 .22 .29 .00 24.20 200.00 
~832,000 150,00 638,48 .60 ,28 .oo 28.01 200.00 
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--- SECHO Q CWSEL DIFWSP DIFWSX DIFKWS TOPliID XLCH 

9000.000 43.00 637.29 .oo .33 .00 20.87 168.00 
9000.000 83.00 637.98 .69 .31 .oo 26.89 168.00 
9000.000 99.00 638.20 .22 .32 .oo 28,78 168.00 
9000.000 150.00 638.79 .60 .31 .00 33.96 168.00 

9600.000 43.00 638.88 .00 L60 .00 18,92 600.00 
9600.000 83.00 639.44 .56 L46 .00 22.97 600.00 
9600.000 99.00 639.63 ,19 L43 .00 24.27 600.00 
9600.000 150.00 640.14 .50 L34 .00 27,81 600.00 

10000.000 38.00 639,82 .00 ,93 .oo 19,07 400.00 
10000.000 68.00 640.40 .59 ,96 .00 23.24 400.00 
10000.000 79,00 640.59 .19 ,96 .oo 24.59 400,00 
10000.000 115.00 64Ll0 .51 .96 .00 28,25 400.00 

10400.000 38.00 640.68 .oo .87 .00 17.32 400.00 
10400.000 68.00 64L23 .55 .83 .00 20.89 400.00 
10400.000 79.00 64L40 .17 .80 .00 2L99 400.00 
10400.000 115.00 641.86 .47 ,76 .00 25.07 400.00 

10800.000 38.00 64L71 .00 L02 .00 18.25 400.00 
10800.000 68.00 642,24 .53 LOl .00 2L 78 400.00 
10800.000 79.00 642.39 ,16 1.00 .00 22.87 400.00 

800.000 115.00 642.84 .45 .98 .00 25.87 400.00 --11110.000 38.00 642.05 .00 ,34 .oo 20,32 311.00 
11110.000 68.00 642.65 .60 .41 .00 23.87 311.00 
11110.000 79.00 642.82 .17 ,43 .oo 24.92 311.00 
11110.000 115.00 643.31 .49 .47 .00 27.85 311.00 

* 11111.000 38.00 642.94 .oo ,89 .00 10.43 1.00 

* llllLOOO 68.00 643, 33 .39 .68 .00 12.75 1.00 

* 11111.000 79.00 643.44 ,11 .62 .oo 13.43 1.00 

* 11111.000 115.00 643.77 .34 .47 .00 15.45 1.00 

11591.000 38.00 644.58 ,00 1.64 .00 22.06 481.00 
11591.000 68.00 645.16 .58 1.83 .00 26.78 481.00 
11591.000 79.00 645.33 .17 L89 .00 28.16 481.00 
11591.000 115.00 645.79 .46 2.02 .00 31.97 481.00 

• 11592,000 38.00 644.41 .oo -,17 .oo 1L48 LOO 
11592.000 68,00 644,98 .56 -.18 .oo 14.91 1.00 
11592.000 79.00 645,16 ,18 -.17 .00 15.97 LOO 
11592.000 115,00 645,62 .47 -.17 .oo 18. 77 1.00 

11662.000 33.00 645.96 .oo 1.55 .00 20.81 70.00 
11662.000 53.00 646.11 ,15 1.14 .oo 23.06 70.00 
11662,000 59.00 646.18 .06 1.02 .00 23.95 70,00 
'662.000 80.00 646.44 .26 .81 .00 27.63 70.00 
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SECII0 Q - CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCB 

11760.000 33.00 646,57 .00 .61 .00 23.77 98.00 
11760.000 53.00 646.83 .27 .72 .00 25.45 98.00 
11760.000 59.00 646.90 .06 .72 .00 25,87 98.00 
11760.000 80.00 647.09 .20 .66 .00 27,09 98.00 
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,_ 
SOMIIARY OF ERRORS AlfD SPECIAL NOO'ES 

CAUTIOII SECIIO= 3965.000 PROFILE= 4 WSEL ASSUMED BASED OH MIN DIFF 
CAUTION SECIIO= 3965.000 PROFILE= 4 20 TRIALS ATTEMPTED TO BALAIICE WSEL 

CAUTION SECIIO= 5269.000 PROFILE= 1 CRITICAL DEPl'II ASSUMED 
CAUTION SECIIO= 5269.000 PROFILE= 1 PROBABLE MIHIMUM SPECIFIC ENERGY 
CAUTIOII SECIIO= 5269.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALAIICE WSEL 

HO'l'E SECIIO= 7259.000 PROFILE= 1 WSEL BASED ON X5 CARD 
IIOTE SECIIO= 7259.000 PROFILE= 2 WSEL BASED OH X5 CARD 
MOTE SECIIO= 7259.000 PROFILE= 3 WSEL BASED OH X5 CARD 
NOTE SECHO= 7259.000 PROFILE= 4 WSEL BASED OH X5 CARD 

CAUTION SECHO= 11111.000 PROFILE= 1 CRITICAL DEPl'II ASSUMED 
CAUTION SECIIO= 11111.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTIOII SECIIO= 11111.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALAHCE WSEL 
CAUTIOII SECIIO= 11111.000 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTIOII SECIIO= 11111.000 PROFILE= 2 PROBABLE MIHIMUM SPECIFIC EIIERGY 
CAUTION SECIIO= 11111,000 PROFILE= 2 20 TRIALS ATTEMPTED TO BALAIICE WSEL 
CAUTION SECIIO= 11111,000 PROFILE= 3 CRITICAL DEPTH ASSUMED 
CAUTION SECIIO= 11111.000 PROFILE= 3 PROBABLE MINIMUM SPECIFIC EIIERGY 

'OIi SECIIO= 11111,000 PROFILE= 3 20 TRIALS ATTEMPTED TO BALAIICE WSEL 
ti.-.·!ON SECIIO= 11111,000 PROFILE= 4 CRITICAL DEPl'H ASSUMED 
CAUTION SECIIO= 11111.000 PROFILE= 4 PROBABLE MIIIIMUM SPECIFIC ENERGY 
CAUTION SECIIO= 11111,000 PROFILE= 4 20 TRIALS ATTEMPTED TO BALAIICE WSEL 

CAUTIOII SECIIO= 11592.000 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECIIO= 11592.000 PROFILE= 1 PROBABLE MIHIMUM SPECIFIC ENERGY 
CAUTION SECHO= 11592,000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALAIICE WSEL 
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THIS RUH EXECUTED 02-19-96 
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************************************************** 
BEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATIOH - 50,51,52,53,54,55,56 
IBN-PC-XT VERSION AUGUST 1985 

************************************************** 

C 
Tl WATER SURFACE PROF. 10,50,100 & 500 YEAR FLOOD 
T2 CBRISSMAH DRAIN - 1 ON 3 SLOPES FROM MOOJID TO IIAIIKS, 78' CULVERT AT IIAIIKS 
T3 PROP PROJECr CONDITIONS MODEL FLOODWAY RUM REVISED 2/19/96 (FILE CDFLWYl.1) 

Jl !CHECK [liQ NIIIV IDIR STRT METRIC HVINS Q 

-10. 2. o. o. .000000 .00 .o o. 

J2 NPROF !PLOT PRFVS XSECV XSECH FN ALLOC IBW 

1.000 .000 -1.000 .000 .000 .000 .000 .000 

JJ VARIABLE CODES FOR SUMMARY PRINTOUT 

'----1 ,n nrv'I ""' """ """ = """ ~n ~ ~ 
.1.LVoVVU <.VVoV\IV ,WV ,WV ,WV .uuu ,WV ,WV 

J5 LPRIIT NOMSEC ********REQUESTED SECTION NUMBERS******** 

-10.000 -10.000 .000 .000 .000 .000 .ooo .000 

PAGE 

THIS RUM EXECUTED 02-21-96 

WSEL FQ 

631.180 .000 

CHHIM !TRACE 

.000 .000 

~ """ ,\I\N ,VVU 

.000 .000 
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************************************************** 

HEC2 RELEASE DATED NOV 76 UPDATED HAY 1984 
ERROR CORR - Ol,02,03,04,05,06 
MODIFICATIOII - 50,51,52,53,54,55,56 
IBII-PC-XT VERSION AUGUST 1985 

************************************************** 

Tl 
T2 
T3 

Jl !CHECK IHQ HIHV !DIR STRT 

-10. 3. o. o. .000000 

J2 HPROF !PLOT PRFVS XSECV XSECH 

15.000 .000 -1.000 .000 .000 

PAGE 2 

THIS RUii EXECUTED 02-21-96 

METRIC HVINS Q WSEL FQ 

• 00 .o o . 631.180 .000 

FN ALLDC IBW CHHIM !TRACE 

.000 .000 .000 .000 .000 
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----
THIS RUH EXECUTED 02-21-96 

************************************************** 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
Em!OR CORR· 01,02,03,04,05,06 
MODIFICATION · 50,51,52,53,54,55,56 
IBN·PC·XT VERSION AUGUST 1985 

************************************************** 

NOTE· ASTERISK(*) AT LEFT OF CROSS-SECTION HUMBER INDICATES MESSAGE IN SUMMARY OF Em!ORS LIST 

PROJECT CONDITIONS MODEL 

SUMMARY PRINTOUT TABLE 110 

SEC!IO CWSEL DIFKWS EG TOPWID QLOB QCH QROB PEREHC STEHCL STCHL STCHR STEHCR 

3273.000 631.18 .00 631.22 28,00 .oo 108.00 .00 .00 .00 50.00 80.00 .00 
3273.000 631.18 .00 631.22 28,00 .00 108.00 .00 .oo .oo 50.00 80.00 .00 

3965.000 631.69 .00 631.72 29.88 .00 108.00 .00 200.00 200.00 286.00 318.00 400.00 
65.000 631.69 .00 631.72 29,88 .oo 108.00 .00 200.00 200.00 286.00 318.00 400.00 -4103.000 631.85 .00 632,11 27,41 2,61 98,66 4.73 200,00 200.00 296.75 303.25 400.00 

4103.000 631.85 .00 632,ll 27,41 2,61 98.66 4,73 200.00 200.00 296,75 303.25 400.00 

4178.000 632.20 .00 632.48 lll.66 .00 106.00 .00 200.00 200.00 296.75 303.25 400.00 
4178.000 632.20 .oo 632.48 lll.66 .00 106.00 .00 200.00 200.00 296.75 303.25 400.00 

4382.000 632.68 .oo 632.70 34,09 .00 106.00 .oo .00 .00 .00 41.00 .oo 
4382.000 632.68 .00 632.70 34,ll .00 106.00 .oo .00 .oo .00 41.00 41.00 

4882.000 632.84 .oo 632.87 31.35 .00 107.00 .00 490.00 60.00 377.60 416,00 550.00 
4882.000 632.84 .00 632.87 31.34 .00 107.00 .00 490.00 60,00 377.60 416.00 550.00 

4942.000 632.86 .00 632.89 31.04 .00 107.00 .00 490.00 60.00 377.60 416.00 550.00 
4942.000 632.86 .oo 632.89 31.03 .00 107.00 .00 490.00 60.00 377.60 416.00 550.00 

5002,000 632.89 .oo 632. 92 30,78 .00 107.00 .00 490,00 60.00 377.60 416.00 550.00 
5002.000 632.89 .oo 632. 92 30.78 .00 107.00 .00 490,00 60.00 377.60 416.00 550.00 

5031.000 632.90 .00 632.93 30, 74 .00 107.00 .oo 490,00 60.00 377.60 416.00 550.00 
5031.000 632.90 .oo 632.93 30, 74 .00 107.00 .oo 490,00 60.00 377.60 416.00 550.00 

5065,000 632.90 .oo 632.96 12.00 .00 105.00 .00 .00 .oo 80.00 92.00 .00 
5065.000 632.90 .00 632.96 12.00 .00 105.00 .00 .00 .00 80.00 92.00 .00 

.41.000 633,ll .00 633.18 12.00 .00 105.00 .00 .00 .00 80.00 92.00 .00 
5241.000 633.ll .oo 633.18 12.00 .oo 105.00 .oo .00 .00 80.00 92.00 .00 
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- SECNO CWSEL DIFKWS EG TOPWID QI.OB QCH QROB PEREIIC STEIICL STCHL STCBR STEIICR 

5269.000 633.12 .00 633.38 20.83 .oo 105.00 .00 .oo .00 .oo 43.00 .00 
5269.000 633.12 .00 633.38 20.82 .oo 105.00 .00 .oo .oo .00 43.00 .00 

5502.000 633.96 .oo 634.01 37.20 .00 105.00 .oo .oo .00 .00 52.00 .oo 
5502.000 633. 96 .oo 634.01 37.19 .00 105.00 .00 .00 .oo .00 52.00 .oo 

5545.000 633.97 .00 634,19 12.00 .00 105.00 .00 .oo .00 25.00 37.00 .00 
s:.s:.u;, nnn £'l'l Q'7 nn .::·u 10 ,., nn nn inc nn M nn nn ,< M '>'7 nn M 
JJ'tJ•VVU V..J..Jo7/ ,vu U.J'to.1.7 .1.4:.oUU ,vu .LU;JoUU .vu ,vu ,vu ~JoVV ..J/oUV ,vu 

5633.000 634.34 .oo 634.37 41.26 .oo 105.00 .00 .oo .oo .00 55.00 .00 
5633.000 634.34 .00 634.37 41.31 .oo 105.00 .oo .00 .oo .00 55.00 55.00 

5737.000 634.42 .oo 634.46 38.81 .00 105.00 .00 .00 .oo .00 52.00 .00 
5737.000 634.42 .oo 634.46 38.81 .00 105.00 .oo .00 .00 .00 52.00 .oo 

5792.000 634.20 .oo 634.74 8.60 .00 105.00 .oo .00 .00 35.00 52.00 .oo 
5792,000 634,20 .oo 634,74 8,60 .oo 105.00 .00 .oo .00 35.00 52.00 .oo 

5965.000 634.80 .oo 634.80 370.66 .00 210.00 .00 .oo .00 .00 459.00 .00 
5965.000 634.80 .oo 634.80 370. 71 .00 210.00 .oo .00 .00 .00 459.00 459.00 

6130.000 634.80 .oo 634.80 301.28 .00 210.00 .oo .00 .00 .oo 415.00 .00 
6130.000 634.80 .oo 634.80 301.32 .00 210.00 .00 .oo .00 .00 415.00 415.00 

.._,,250. 000 634.80 .oo 634,81 204 .37 .oo 210.00 .00 .00 .00 .oo 245.00 .00 
6250.000 634.81 .oo 634.81 204,42 .oo 210.00 .00 .oo .00 .oo 245.00 245.00 

6500.000 634.81 .00 634.82 162.57 .00 210.00 .00 .00 .oo .oo 232.00 .00 
6500.000 634.81 .00 634.82 162.65 .00 210.00 .00 .00 .oo .00 232.00 232.00 

6685.000 634.82 .oo 634.82 285.55 .oo 210.00 .oo .oo .00 .00 365.00 .00 
6685.000 634.82 .00 634.82 285.54 .00 210.00 .oo .00 .00 .oo 365.00 .00 

6920.000 634.82 .00 634.83 110.60 .00 92,00 .oo .00 .oo .oo 157 .00 .oo 
6920.000 634,83 .00 634.83 110.54 .00 92.00 .00 .00 .00 .oo 157.00 .oo 

• 7259.000 635.05 .00 635.08 17.13 .00 100.00 .00 .00 .00 .00 17.13 .00 

• 7259.000 635.05 .oo 635.08 17 .13 .00 100.00 .00 .00 .oo .oo 17.13 .00 

7260.000 635.04 .oo 635.09 19.13 .00 100.00 .00 .00 .00 .oo 19.13 .oo 
7260.000 635.04 .00 635.09 19.13 .oo 100.00 .oo .oo .oo .oo 19,13 .oo 

7367.000 635.15 .oo 635.33 20.37 .oo 100.00 .oo .00 .00 245.00 280.00 .00 
7367,000 635.15 .oo 635.33 20.37 .00 100.00 .00 .00 .00 245.00 280.00 .00 

7977.000 636,70 .oo 636.76 27,42 .00 100,00 .oo .oo .oo 333,00 370.00 .oo 
7977.000 636.71 ,01 636. 77 27.40 .oo 100.00 .oo .00 .00 333.00 370.00 .00 

%32.000 637.59 .oo 637.65 30.31 .00 99.00 .oo .00 .oo 202.00 242.00 .00 
;32,000 637.60 .01 637.65 30.35 .oo 99.00 .00 ,00 .00 202.00 242.00 .00 

~ 
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SECMO - CWSEL DIFKWS EG TOPWID QLOB QCH QROB PERENC STENCL STCBL STCBR STENCR 

8832.000 637.88 .oo 637.96 24.20 .oo 99.00 .00 .00 .00 .00 36.30 .oo 
8832.000 637 .89 .oo 637.96 24.28 .oo 99.00 .oo .00 .00 .00 36.30 36.30 

9000.000 638.20 .00 638.27 28.78 .00 99.00 .00 .00 .00 .00 47.00 .00 
9000.000 638.20 .00 638.27 28.78 .oo 99.00 .00 .00 .00 .00 47.00 47.00 

9600.000 639.63 .oo 639.74 24.27 .oo 99.00 .00 .oo .00 .00 42.00 .00 
9600.000 639.64 .00 639.75 24,26 .00 99.00 .00 .oo .oo .00 42,00 .00 

10000.000 640.59 .00 640.66 24.59 .00 79,00 .oo .00 .00 .00 40.00 .oo 
10000.000 640.60 .00 640.66 24.59 .oo 79.00 .00 .00 .oo .00 40.00 40.00 

10400.000 641.40 .00 641.49 21.99 .00 79.00 .00 .00 .00 10.00 44,00 .00 
10400.000 641.40 .00 641.49 22.01 .00 79.00 .00 .oo 10.00 10.00 44.00 44.00 

10800.000 642.39 .00 642.48 22.87 .oo 79.00 .00 .00 .oo .00 35.00 .00 
10800.000 642.39 .00 642.48 22.86 .oo 79.00 .00 .00 .oo .oo 35.00 35.00 

11110.000 642.82 .oo 642,86 24.92 .oo 79.00 .00 .00 .00 .00 50.00 .00 
11110.000 642.82 .00 642.86 24,94 .00 79.00 .oo .00 .00 .00 50.00 50,00 

• 11111.000 643.44 .oo 643,96 13.43 .00 79.00 .00 .00 .oo .oo 50,00 .00 
• 11111.000 643.44 .00 643.96 13.44 .00 79.00 .oo .00 .00 .00 50.00 .00 

'-1:1591.000 645.33 .00 645.37 28,16 .00 79.00 .oo .00 .00 .00 50.00 .oo 
11591.000 645.33 .oo 645.37 28.16 .oo 79.00 .00 .00 .00 .00 50.00 .00 

11592.000 645.16 .oo 645.45 15,97 .00 79.00 .oo .00 .00 .00 50.00 .00 
11592.000 645.15 .00 645.45 15,94 .00 79.00 .oo ,00 .00 .00 50,00 .00 

11662.000 646.18 .oo 646.37 23.95 .oo 59.00 .00 .oo .00 .00 50.00 .00 
11662.000 646.19 .01 646.38 23.95 .00 59.00 .00 .oo .oo .oo 50,00 .00 

11760.000 646.90 .00 646.97 25,87 .00 59.00 .oo .00 .00 220.00 275.00 .00 
11760.000 646.90 .01 646.98 25.89 .00 59.00 .00 .00 .00 220.00 275,00 .00 
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SO!IIIARY OF ERRORS AND SPECIAL NOTES 

NOTE SECIIO= 7259.000 PROFILE= 1 WSEL BASED ON XS CARD 
NOTE SECIIO= 7259.000 PROFILE= 2 WSEL BASED ON XS CARD 

CAUTION SECIIO= 11111.000 PROFILE= 1 CRITICAL DEPl'H ASSDHED 
CAUTION SECIIO= 11111.000 PROFILE= 1 PROBABLE NINIHDH SPECIFIC ElfERGY 
rJ.fllflTnu CPl"lln~ 11111 IVV\ DDnPTJ t'- 1 ~n ~DTlTC l'IIIIIWDIIIE'T\ '1V\ n1,1vrr WcPr 
\.oA"''.LVP ..,...,,...,v-- .L.L.L.L.L•VVV l"I\V&.LI.I.&.,- .L "-V .1.1\.LlU.IIJ A&&WV-.1.IMI .LU UAW\,11'-'I.I ".,a:.,1,1 

CAUTION SECIIO= 11111.000 PROFILE= 2 CRITICAL DEPl'H ASSDMED 
CAUTIO!f SECNO= 11111.000 PROFILE= 2 MININDH SPECIFIC ElfERGY 

-
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--
FLOODWAY DATA, PROJECT CONDITIONS HODEL 
PROFILE NO. 2 

------- FLOODWAY ------- WATER SURFACE ELEVATION 
STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLOODWAY FLOODWAY 

,.,..,, ntV\ ,. 71 , . .C.'11 ') .C.'11 ') n 
J'-1 JoVVV .u. ,.. . ., UJ.L •" U.I.L • e, ,u 

3965.000 30. 74, 1.5 631.7 631.7 .o 
4103.000 110, 30. 3.6 631.9 631.9 .o 
4178.000 112. 25. 4.3 632.2 632.2 .o 
4382.000 34. 93. 1.1 632.7 632.7 .o 
4882.000 31. 80. 1.3 632.8 632.8 .o 
4942.000 31. 78. 1.4 632.9 632.9 .o 
5002.000 31. 77. 1.4 632.9 612.9 .o 
5031.000 31. 77. 1.4 632.9 632.9 .o 
5065.000 12. 53, 2.0 632.9 632.9 .o 
~., .... 1\1'\1\ " .. 2.2 ,.,.., . 633.i .0 :>~•.L.VW ,,. ••• OJJ.l. 

5269.000 21. 25. 4.1 633.l 633.l .o 
5502.000 37. 60. 1.7 634.0 634.0 .o 
5545.000 12, 28, 3.8 634.0 634.0 .o 
o;{i33.000 41. 76. 1.4 634.3 634.3 .o 

7.000 39. 65. 1.6 634.4 634.4 .o 
--12.000 9. 18. 5.9 634.2 634.2 .o 

5965.000 371. 959. .2 634.8 634.8 .o 
6130.000 301. 793. .3 634.8 634.8 .o 
6250.000 204. 523. .4 634.8 634.8 .o 
6500.000 163. 414. .5 634.8 634.8 .o 
6685.000 286. 752. .3 634.8 634,8 .o 
6920.000 111. 263. .4 634.8 634.8 .o 
7259.000 17. 73. 1.4 635.l 635.l .o 
7260.000 19. 52. 1.9 635.0 635.0 .o 
7367.000 20. 30. 3.4 635.2 635.2 .o 
7977.000 27. 50. 2.0 636.7 636.7 .o 
8632.000 30. 51. 1.9 637.6 637.6 .o 
8832.000 24. 44. 2.2 637.9 637.9 .o 
9000.000 29. 45. 2,2 638.2 638.2 .o 
9600.000 24. 37. 2.7 639.6 639.6 .o 

10000.000 25. 39. 2.0 640.6 640.6 .o 
10400.000 22. 33. 2.4 641.4 641.4 .o 
10800.000 23. 34. 2.3 642.4 642,4 .o 
11110.000 25. 51. 1.6 642.8 642.8 .o 
11111.000 13. 14. 5.8 643.4 643.4 .o 
11591.000 28. 48. 1.7 645.3 645.3 .o 
11592.000 16. 18. 4.3 645.2 645.2 .o 
11662.000 24. 17. 3.6 646.2 646.2 .o 
11760.000 26. 28. 2,1 646,9 646,9 .o 
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