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16 APR 87 15: 16: 02 

****************•*****~*************************** 
H!::C2 RE.LEASE DATED NOV 76 UPDATED MAY i984 
ERROR CORR - Ot,02,03,04,05,06 
MODIFICATION - 50,51,52, 53,54,55,56 

**-lt-******~·****************•J:E-"'~**·~*****•rr***.;~********* 

C 
Tl 
T2 
T3 

CITY OF AU GRES, MI - FIS 
100-YEAR FLOOD 
AU GRES RIVER 

JI ICHECK ING NIN\/ IDIR STRT 

THIS RUN EXECUTED .t6 APR 87 

METRIC i-Nil'JS G ~ISEL FG 

0 2 0. 0. 0. 000000 0. 00 0 0 0. 579. 500 0. 000 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IDW 

1. 000 0 000 -·i. 000 0.000 0. 000 0.000 0.000 0. 000 

./3 VARIABLE CODES FOR SUMMARY PRINTOUT 

GT 
NC 
ET 

Xi 
GR 
GR 
rJR 
GR 

Xl 
GR 
GR 
GR 
tJR 

X1 
GR 
GR 
GR 
GR 

110. 000 150. 000 200. 000 0. 000 0. 000 0 000 0.000 

2.000 2000.000 2000.000 0.000 0.000 0.000 
0.030 0.030 0.030 0. 100 0.300 0.000 
0 000 0.000 1.400 0 000 0.000 0 000 

0 000 

0.000 
0 000 
0.000 

VALLEY SECTION LOCATED AT LIGHf AT THE END OF THE EAST BREAKi..JATER. 
ALL CROSS-SECTlONS IN THIS RUN WERE DERIVED FROM CORPS OF ENGniEERS 
1976 SOUNDINGS AND El.TENDED USING 2-FT CONTOUR MAPS (i976i. 
ALL ELEVATIOl>JS CONVERTED FROM iGLD TD NG\JD Bv ,c,DDJNG 1. 2 FEET 

0.000 18 000 0.000 290.000 0.000 0.000 
588.800 0.000 580.000 40.000 575 iOO 90.000 
570 000 120 000 570. 000 130.000 570 100 140. 000 
570. 100 170 000 570. iOO i80. 000 571. 000 190 000 
578. 300 220.000 580. 000 275.000 581.700 290. 000 

500. 000 
587. 900 
573. 300 
570. 100 
569,900 

1000 000 
587. 100 
575. 300 
570 100 
569. 900 

20.000 
0.000 

100. 000 
150.000 
200. 000 

20. 000 
0. 000 

95 000 
145.000 
195.000 

15. 000 
584. 000 
575.300 
569. 800 
570.ROO 

20. 000 
584. 000 
575. 300 
569. 800 
570. 200 

285. 000 
15.000 

110 000 
160.000 
210.000 

280. 000 
20 000 

105 000 
!55.000 
205.000 

500 000 
582. 000 
57.3 300 
569.800 
575. 500 

500.000 
582. 000 
57::J.300 
569.000 
575. 500 

500 000 
20.000 

120. 000 
170. 000 
220.000 

500.000 
25. 000 

i 15. 000 
165.000 
215.000 

0. 000 
573. 800 
570 100 
574 300 

0. 000 

500. 000 
580.000 
570 600 
570. 000 
578. 600 

500.000 
580.000 
570. 600 
570 000 
578. 600 

CHNIM !TRACE 

0.000 

0.000 

0. 000 
0. 000 
0 000 

0 000 
100. 000 
.t 50. 000 
200. 000 

0 000 

0. 000 
25. 000 

130. 000 
180. 000 
280. 000 

0. 000 
30. 00•:) 

125.000 
175. 000 
275 000 

0.000 

0.000 

0.000 
0. 000 
0.000 

i. 200 
569.900 
570. too 
570. 500 

0.000 

i. 200 
578. 600 
570. 100 
570 000 
580. 000 

1. 200 
578.600 
570. iOO 
570. 000 
580 000 

PAGE l 

15: 16:02 

0.000 
0.000 
0.000 

0 000 
110.000 
160. 000 
210 000 

0.000 

0.000 
30.000 

140. 000 
190.000 
285. 000 

0.000 
35.000 

135. 000 
185.000 
280.000 
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16 APR !37 15:16·02 

X 1 
GR 
GR 
GR 
GR 

Xi 
GR 
GR 
GR 
GR 

X1 
GR 
GR 
GR 
GR 
(;R 

XJ 
GR 
GR 
GR 
(;R 

Xl 
GR 
GR 
GR 
GR 
GR 

Xi 
GR 
GR 
GR 
GR 
GR 

GT 
MH 
NH 
ET 

Xi 
X5 
GR 
Gfl 
GR 

1500.000 
586.500 
570. 300 
569.900 
575.400 

2000. 000 
58!5. 800 
577. 500 
570. 300 
57:L 200 

2500.000 
58:5. 700 
576. 800 
570 200 
57 :l. 700 
58:i.600 

3000 000 
58!5. 600 
569.800 
569. 700 
577.300 

3500.000 
58:5. 900 
578. too 
570. 500 
570 800 
574.400 

4000 000 
58:5 700 
578 400 
569.600 
570.800 
580.000 

t8. 000 
0. 000 

110 000 
160.000 
210.000 

20,000 
0. 000 

100. 000 
150 000 
200. 000 

21.000 
0. 000 

1~]5. 000 
175 000 
225. 000 
330. 000 

i9.000 
0.000 

110. 000 
160 000 
210. 000 

25 000 
0 000 

100.000 
150.000 
200 000 
250. 000 

21 000 
0 000 

95. 000 
145. 000 
195 000 
290.000 

0.000 
580. 000 
570 200 
570 000 
580. 000 

20. 000 
584 000 
576. 100 
570. 300 
573.200 

40.000 
584 000 
57i iOO 
570. 100 
574. 500 

0. 000 

0. 000 
580. 000 
569. 300 
570 200 
578 700 

40.000 
584.000 
575 500 
570. 300 
570. 600 
577. 000 

40. 000 
584. 000 
573. 800 
569. 800 
571. 100 

0 000 

290.000 
:?5. 000 

120 000 
170.000 
280.000 

290 000 
20.000 

i 10. 000 
160 000 
210.000 

330. 000 
40 000 

i35. 000 
185. 000 
235.000 

0.000 

290. 000 
20.000 

120.000 
170.000 
220.000 

320. 000 
40 000 

i10. 000 
i60 000 
210. (JOO 
260.000 

290 000 
5. 000 

105.000 
155 000 
205. 000 

0.000 

500.000 
57i,. 300 
570 000 
570. 400 
58L 700 

500 000 
58f2. 000 
574 000 
570 400 
57:l. 300 

500.000 
58~2. 000 
57Jt. :::ioo 
570. iOO 
57:;. 400 

0.000 

500 000 
57b. 100 
569.300 
570.800 
580 000 

500.000 
58f1. 000 
57:l 200 
570. 400 
57,). 800 
57B. 400 

500.000 
58f2. 000 
57<1. 800 
570. 100 
574 700 

0.000 

12. 000 3820. 000 3820 000 0 000 0. 000 
,, 000 0. 040 60. 000 0 030 260. 000 

1640 000 0. 080 1701. 000 0. 000 0. 000 
0 000 4. 100 4. 100 0.000 320.000 

VALLE\" SECTIONS 10 TO .3 HAVIE BEEN CONVERTED 
FROM !GLD DATUM TO NGVD DATiLIM lh' ADDING .i. 2 FT 
CROSS SECTIONS 1',RE REFi::RENCiED TO NGVD 

500.000 
80.000 

130 000 
180.000 
290.000 

500,000 
25.000 

120.000 
170.000 
220. 000 

500.000 
45.000 

145.000 
195.000 
245.000 

0 000 

500. 000 
80 000 

130.000 
180.000 
280.000 

500.000 
45.000 

120.000 
170.000 
220.000 
300.000 

500 000 
15. 000 

115.000 
165.000 
2l5.000 

0.000 

0.000 
0.040 
0.000 
0.000 

1HE REMAINIMC; 

COMBINATION OF SECTION 4500 IN AU GRES R1VER, OVERFLOW WEIR HJ 
OVERBANK OF AU G:RES RIVER, ,Al~D IN UNNAMED SMHLL CH.ANr,IEL 

4500.000 40.000 60.000 320 000 500.000 500 000 
:.2. 000 580. 300 580 400 o. 000 o. 000 0 000 

584.000 0.000 584.000 60.000 580.000 80.000 
57:l 000 150. 000 573. 200 i60 000 57J!. 900 170. 000 
570. 400 200. 000 570. 200 210. •JOO 570 200 220. 000 

500.00IJ 
573. 000 
570. 000 
574. 200 

0. 000 

500 000 
580.000 
570. 000 
570. 700 
578. 600 

500 000 
580 000 
570. 500 
570. 200 
578.600 

0.000 

500. 000 
575. 900 
569. 300 
572. 000 
581. 700 

500 000 
580 000 
575. 000 
570 500 
570 000 
578. 600 

500 000 
580. 000 
570.800 
570.300 
575. 600 

0. 000 

0.000 
320. 000 

0. 000 
0.000 

RIGHT 

500. 000 
0 000 

576. 700 
570 BOO 
570. 200 

0.000 
90.000 

140. 000 
190. 000 

0.000 

0.000 
30.000 

130.000 
180 000 
2185. 000 

0. 000 
50.000 

.i55.000 
2:05. 000 
3:05. 000 

0.000 

0.000 
90 000 

140.000 
i90 000 
2:90. 000 

0.000 
50. 000 

130 000 
180 000 
2:30 000 
3:10. 000 

0.000 
40.000 

125.000 
175 000 
2:25. 000 

0.000 

0.000 
0.045 
0. 000 
0. 000 

0 000 
0.000 

!30 00,J 
180.000 
2"30. 000 

1. 200 
570.600 
569. 900 
574. 500 

0. 000 

1. 200 
578. 600 
570. 100 
570. 900 
580. 000 

1. 200 
578.600 
'570. 300 
570. 300 
580. 000 

0.000 

1. 200 
574.900 
569.800 
'576. 800 

0 000 

1. 200 
578. 600 
573. 000 
570. 800 
'572. 90•J 
'581. 400 

1. 200 
578.600 
570. 000 
570 500 
'578. 000 

0. 000 

0. 000 
1,615. 000 

0.000 
0.000 

1. 200 
0 000 

'576. 20•J 
'570. 400 
:572.200 

PAGE 

0.000 
100 000 
150.000 
200.000 

0.000 

0 000 
35.000 

140.000 
190.000 
290 000 

0 000 
60.000 

165.000 
215 000 
315.000 

0.000 

0 000 
100.000 
150.000 
200.000 

0.000 

0.000 
60.000 

140.000 
190.000 
240 000 
320.000 

0.000 
55.000 

135.000 
185.000 
260.000 

0.000 

0.000 
0.040 
0 000 
0.000 

0.000 
0.000 

140.000 
190 000 
240.000 
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16 ,~PR 87 15: 1,,. 02 

GR 
GR 
GR 
GR 
GR 

NC 
E1 

X1 
GR 
GR 
GR 
GR 
GR 
QR 
GR 
GR 
GFi 
GR 

ET 

X1 
GR 
GR 
GR 
GR 
GR 
GR 
(:R 

GR 

ET 

Xl 
GR 
GR 
GR 
GR 
GR 
OR 
GR 
GR 
GR 
GR 

576. 500 
580 000 
579.000 
582. 000 
573. 500 

250.000 
535. O•jO 

1220. 000 
1615. 000 
1670.000 

578. iOO 
579. 000 
579. 600 
581. 900 
573. 300 

260. 000 
,S20. 000 

1260. 000 
1615. 000 
1680. 000 

578.700 
578 700 
580 200 
580.800 
573 300 

320 000 
79:5. 000 

136:5. 000 
1640.000 
1690. 000 

0. 040 0. 040 0. 035 0. 000 0 000 1) 000 
0. 000 4. 100 1. 400 384. 000 582. 000 0. 000 

582.000 
578. 700 
580.200 
576. iOO 
573.300 

0.000 
0.000 

VALLEY SECTIOhJ NO. 9 IN AU GRES RIVER - CHANNEL POINTS WERE TAKEN 
FROM CORPS OF ENGINEERS SOIJNDil"GS - POINTS ABOVE THE EXISTING WATER 
SURFACE ~JERE f"IELD MEASURED -- CROSS SECTION A 

5560. 000 48. 000 384.000 582. 000 1060.000 
585. BOO O 000 585.300 17. 000 579.200 
581. 400 250. 000 58 i. 700 ;)00. 000 58 i. 900 
574. 800 430.000 572.600 440. 000 572 300 
570. 800 480.000 570.200 490. 000 570 400 
571 700 530.000 571. iOO 540. 000 578.000 
584. 000 700. 000 581 700 800. 000 582.300 
582. 200 1000 000 582.bOO 1i00. 000 581 900 
581 700 1500.000 58i.900 1600.000 582.000 
581.900 2000.000 58i.OOO 2tOO. 000 582 000 
581. 700 2500. 000 581.600 2600. 000 582.200 

0. 000 4. 100 0.000 220. 000 
VALLEY SECTION 8 -· CROSS SECTION B 

b820. 000 36. 000 2:;:•o. 000 400. 000 
583. 200 0. 000 581.000 100. 000 
576 100 240. 000 574. 700 250. 000 
570 .. 000 290 000 569. 800 300. 000 
570. 500 340 000 570.600 350. 000 
578 000 390 000 582 100 400. 000 
580 .. 000 800 000 580. 000 900. 000 
580 600 1300. 000 580. 700 1400. 000 
580 .. 800 1800. 000 0. 000 0. 000 

0 .. 000 
VALLEY 

7780 .. 000 
582 700 
581 100 
581. 300 
572.700 
569 .. 400 
570 .. 500 
585 .. 000 
585 .. 000 
:~80. 400 
584.900 

4. 100 
SECTION 

46. 000 
0. 000 

580. 000 
900 000 

1030. 000 
1080.000 
1130. 000 
1300.000 
1900 000 
2400. 000 
2763. 000 

0.000 1000. 000 
7 - CROSS SECTION C 

1000.000 1160.000 
581.000 100. 000 
580.400 600 000 
581.400 1000. 000 
570. 700 1040.000 
569. 500 1090. 000 
575. 700 1140. 000 
583.000 1400. 000 
580.900 2000. 000 
580.400 2500 000 

0.000 0. 000 

400.000 

1260.000 
582.200 
573.300 
569.400 
571. 400 
584.400 
580 700 
580. 000 

0 000 

i 160. 000 

940. 000 
580.900 
581. 800 
577 400 
570 200 
570 200 
576.200 
581 200 
580. 700 
580.400 

0.000 

800.000 
39.000 

38•+. 000 
450. 000 
500. 000 
569.000 
900.000 

1200.000 
1700. 000 
2200 000 
2690.000 

0. 000 

1260. 000 
200 000 
260 000 
310 000 
360. 000 
500. 000 

1000. 000 
1500. 000 

0. 000 

0.000 

990.000 
200.000 
700. 000 

1001. 000 
1051:>. 000 
1100 000 
1i50.000 
1500. 000 
2100.000 
2600.000 

0.000 

1060.000 
579.800 
578. 000 
572.000 
570. 800 
582.300 
582 :300 
582. 100 
581. 800 
581 800 

0 000 

0. 000 

1260.000 
582. 000 
572. 300 
569. 700 
574 600 
585. 300 
580. 700 
580. 800 

0 000 

0.000 

960 000 
581. 400 
581 500 
576.900 
570. 100 
570. 100 
58i. 000 
580.900 
581. 300 
580. 400 

0 000 

320. 000 
970. 000 

1465 000 
1650 000 
1700.000 

0. 000 
0.000 

0.000 
100. 000 
384. 000 
460. 000 
510. 000 
582 000 
900. 000 

1300.000 
1800.000 
2300.000 

0.000 

0. 000 

0.000 
220 000 
270.000 
320.000 
370.000 
600.000 

1100.000 
1600.000 

0.000 

0 000 

0.000 
300.000 
800.000 

1010.000 
1060. 000 
1110. 000 
1160 000 
!600.000 
2200.000 
2700. 000 

0.000 

:i81. 800 
:i78. 700 
:i80. 300 
:i73. 800 
583. OO,j 

0. 000 
0. 000 

i. 200 
:iBO. 000 
:i77 200 
:i7 i 700 
:i70 800 
:i82. 400 
~)82. 200 
:i82 000 
:i82. 000 
:i81. 900 

0. 000 

0. 000 

i. 200 
:;76. 800 
:;70, 100 
!570. 400 
:575. 500 
:585 000 
:580 600 
:580. 700 

0.000 

0 000 

1. 200 
:581. 000 
:;81. 800 
:575. 100 
569.800 
:570. 100 
:583. 200 
584 000 
:580. 700 
:;84. 600 

0. 000 

PA,'.;E 

420. ,jOO 
1145.000 
1573, 000 
1660.000 
1701 000 

0 000 
0. 000 

0, 000 
200. 000 
420. 000 
470. 000 
520.000 
600.000 

1000.000 
1400.000 
1900.000 
2400,000 

0.000 

0, 000 

0. 000 
220 000 
280.000 
330 000 
380. 000 
700.000 

1200.000 
1700.000 

0, 000 

0. 000 

0.000 
400. 000 
827 000 

1020.000 
1070.000 
1120.000 
1200.000 
180•) 000 
:e:300. 000 
~•757. 000 

0.000 

3 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

, . 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• • ET 0. 000 4 100 0. 000 81 :1. 000 970.000 0.000 0. ij00 0. 000 0.000 0.000 

• VALLEY SECTION 6 - CROSS SECTION D 
I Xi 8640.000 43 000 813.000 970.000 860.000 860 000 860.000 0. 000 i. 200 0.000 !. 

GR 58,2. 700 0.000 581. 900 9!]. 000 581. 700 193.000 581. 900 ~!93. 000 581. 000 400.000 

• ' GR 581. 300 493.000 580.900 59::,1. 000 58:3. 300 612. 000 582.200 .!,93. 000 581 700 793.800 
I GR 581. 500 813. 000 576 900 814,. 000 577.400 823 000 575.900 El33. 000 569.300 843. 000 

,. 
(~R 57:3. 900 853. 000 570. 500 96::1. 000 569.000 873. 000 5o9 500 B83. 000 569. 300 893. 000 

• GR 569. 500 903. 000 569. 300 91::1. 000 569 300 923.000 569.200 933.000 569 200 943.000 
GR 57:3. 000 953.000 578 100 96:1. 000 581. 100 970. 000 580.000 993.000 581. 500 1093.000 • GR 581. 100 1193.000 580.000 129::CI. 000 58,:1. 200 1393.000 580.300 1~(93. 000 579. 700 1593.000 

• GR 579.600 1693.000 579 600 179;;1. 000 579 600 1893.000 579.900 1993.000 580.000 2093.000 
GR 580. 800 2183.000 583. 700 2i86.000 58:3. 500 2193.000 0 000 0 000 0.000 0.000 

,. 
• ET 0 000 4. iOO 0.000 1167'. 000 132i 000 0. 000 0.000 0.000 0. 000 0. O(iO 

VALLEY SECTION :; - CROSS SECTION E • it 9230.000 41. 000 1 io7 ooo 1321 000 520.000 675 000 590. 000 0.000 l. 200 0.000 

• GR 58;2, 500 0.000 582 600 91. 000 58:2. 500 i9i.OOO 582. 500 ;!9i. 000 582.600 391. 000 
GR 58:2. 700 491. 000 582.800 591.000 59:2. 600 691. 000 582. 500 791.000 582 600 891 000 

,. 
GR 58:2. 600 991. 000 582 300 1091. 000 s8:2. 300 1167. 000 577.200 1168.000 576.400 1 i 71. 000 

• GR 57,6. 400 1181. 000 572. iiOO 1 :i 91. 000 569.600 1201. 000 569.600 1;!1 i. •JOO 569.400 1221. 000 
GR 569.000 1231. 000 569. ,100 1241 000 570. 100 1251. 000 570. 000 1~!6i. 000 570.200 1271.000 

,. 
GR 570. 500 1281 000 571. 000 1 ~291. 000 574. 500 1301. 000 576. 800 1311. 000 581. 700 1321. 000 

• GR 58,2. 300 1391 000 582. 700 1491. 000 59;2, 100 1591 000 582. 100 H8i. 000 582. 300 1791 000 
GR 58:2. 000 1891 000 582.oOO l 991. 000 58:2. 300 2•JOi. 000 582. 400 2l9t. 000 582. 500 2391 000 • GR 583. 500 2591. 000 0.000 0 000 0.000 0.000 0.000 0. 000 0 000 0.000 

• ET 0. 000 4-. 100 0.000 85t:,. 000 1000.000 0.000 0.000 0. 000 0.000 0. 000 i• 
VALLEY SECTION ii CROSS SECTION F 

• XJ 10430.000 46. 000 856.000 1000. 000 1260.000 1120. 000 1200.000 0.000 1. 200 0. 000 
I GR 585. 200 0.000 585.000 110.000 58;3, 500 210. 000 584.000 :::uo. 000 584.000 410.000 • GR 58:3. 500 510 000 583.000 610.000 59;2, 000 650 000 581. 500 710.000 581. 400 810. 000 

• GR 581. 800 856.000 570. 300 857.000 576. 100 860. 000 576. 600 B70.000 573. 100 880. 000 
I GR 571. 100 890,000 570.400 900.000 569. 500 910.000 570 700 920.000 569.400 930. 000 i• 

GR 56i9, 200 940.000 569. 300 950 000 56'=t. 500 960. 000 570. 300 970.000 573.000 980.000 

• GR 575. 400 990.000 576.000 99:Si. 000 58:2. 000 1000.000 582. 500 1030.000 583.000 1110 000 
I GR 58:3. 200 1210.000 583. 000 1310.000 58:3. 200 1410.000 583.200 1:i10. 000 583. 400 1610. 000 • GR 58:3. •l-00 1710.000 ::,83.200 1810.000 . 58:3. 000 1910 000 582. 700 2010.000 585.000 2110.000 

• GR 583. 300 2210 000 583 500 2310.000 58;3, 500 2410.000 583 900 2:iiO. 000 585. 000 2o10 000 
I GR 58'5. 200 2650.000 0. 000 0. 000 0.000 0. 000 0 000 0.000 0.000 0.000 

,. 
I 

' ' ET 0 000 4 100 0. 000 546,. 000 687.000 0. 000 0.000 0. 000 0.000 0.000 • VALLEY SECTION :l - CROSS SECTION G ,. 
I 

Xi 11941D. 000 28.000 546.000 687', 000 1410.000 1610.000 1510.000 0.000 i. 200 0 000 
GR 586. 100 0. 000 584.000 100.000 58:3. 700 200.000 583.000 :::100. 000 582.000 400.000 • GR 58:3. 300 500. 000 582.700 546,. 000 57<~- 400 549. 000 575. 500 Ei60. 001) 571. 500 565.000 

,. 
GR 570. 800 570.000 570. 000 580.000 569. 500 590. 000 569 500 l:.13. 000 57 i. 500 630. 000 
GR 57:2. 000 639.000 572.800 646,. 000 574.200 650.000 575. 500 t:,60. 000 575.800 665.000 • GR 57b. 000 670.000 576.200 680. 000 57<':, 400 685.000 582.200 t:,87. 000 582. 400 700.000 

,. 
GR 581. 600 800.000 582. 700 900.000 584.600 991. 000 0. 000 0.000 0.000 0.000 

• I !. 
I I 
I ! 
I I • I • I 

I I 
I I ., •• 
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MICHIGAN AVENUE C#1l - CROSS SECTION H 

• I X1 12400 .. 000 7J. 000 240.000 380.000 510.000 4i0. 000 4t,O. 000 0.000 0.000 0.000 
GR 587,, 600 0 000 587 .. 200 10 000 586.900 2(j, 000 5El6. 800 30.000 586. 800 40.000 • GR 586 800 50. 000 586. 700 60.000 586. 600 70 000 5E!6. 600 100.000 586. 700 110. 000 

• GR 586 600 120. 000 586. 900 130 000 587.000 i40. 000 5El7 400 150.000 587. 900 160.000 
(~R 588.. 400 170. 000 588.800 180.000 589. 200 190.000 5E!9. 500 200. 000 589. 900 210.000 ,. 
'dR 590., 200 220 000 590. 500 230. 000 590.600 240. 000 590. 300 250.000 589.000 256.000 

• i.1R 579.700 257. 000 579. 100 260. 000 577. 900 26:5. 000 576.600 270. 000 574.800 275. 000 
I GR 572 .. 800 280. 000 571. 800 285. 000 571. 400 290.000 571. 500 295 000 57i. 400 300.000 I • idR 571 400 305. 000 571. 700 310. 000 572. 600 31:5 000 573. 000 320.000 572. 900 325 000 

• I GR 572. 500 330. 000 572. 600 335. 000 572.800 34(j 000 573. 000 345.000 573. 600 350.000 
I 

I OR 575. 300 355. 000 578. 200 360. 000 579.000 36,S. 000 5El8. 400 370 000 590. 100 380 000 • GR 589. 900 390. 000 589. 700 400. 000 589 500 410.000 5El9. iOO 420.000 588. 700 430.000 

• I GR 588 200 440 000 (388. 100 450. 000 588. 000 460.000 5El7 800 470.000 587 600 480.000 
I {~R 587 300 490. 000 587 100 500. 000 586.900 5i0.000 5El6. 800 520.000 586.600 530.000 • GR 586.600 540. 000 586. 500 550. 000 586. 300 560.000 586.200 570.000 586. 200 610.000 

ei GR 586. 400 620 000 0. 000 0.000 0 000 0.000 0.000 0.000 0.000 0. 000 • CROSS SECTION l 

• I Xl 13180.000 75. 000 270. 000 390. 000 780 000 780.000 780.000 0 000 0.000 0.000 
GR 586.800 0. 000 586. 900 10. 000 586. 700 20. 000 5El6. 600 30.000 586.800 40.000 :• 
GR 586. 700 50.000 587 .. 200 60 000 587. 300 70.000 5El7. 500 80.000 587.600 90.000 

• GR 587. 700 100. 000 588. 100 110. 000 588.000 120.000 5El7. 800 130.000 587.800 140.000 
I GR 587. 700 150. 000 587. 800 160 000 588 100 170.000 5El7. 500 .180.000 585.600 200.000 

,. 
(~R 585 400 210. 000 585. 100 220 000 584. 800 230 000 5El4. 900 240.000 584. 800 250.000 
GR 584.800 260. 000 583. 300 270. 000 581. 700 275.000 579. 700 280.000 579.200 285.000 • I GR 578. 100 290. 000 577.600 295.000 576.200 300.000 575 400 305.000 574. 300 310.000 

I • : 
GR 573 400 315 000 572. 600 :J20. 000 572.000 32'5 000 571 600 330. oo,} 571. 500 335.000 
GR 571 400 340 000 571 500 345.000 571. 400 350.000 571. 500 355.000 571. 700 360.000 • I GR 571. 900 365. 000 573.800 370 000 575. 300 37:5 000 576. 900 380.000 581. 700 385. 000 :• 
GR 584.000 :,90. 000 586 800 •lOO. 000 586. 800 410.000 5El7. 000 420. 000 587.200 430. 000 
GR 587. 600 440 000 587. 700 450. 000 587.800 460.000 5El7. 600 470 000 587.800 480.000 • I GR 588.000 490. 000 588. 000 500 000 587. 900 510.000 5El7 900 540.000 588.000 550.000 • GR 588 000 560 000 588. 100 570. 000 58B. 200 580.000 5El8.200 600.000 588. 100 610.000 
GR 587 400 620 000 587. 400 630 000 588: 000 640 000 5B7. 900 650.000 587. 800 651. 000 • ' • NC 0.000 0. 000 0 000 0. 300 0. 500 ,0,000 0 000 0 000 0 000 0.000 

CROSS SECTION DOWl~STRE,I\M OF RT 23 BRIDGE • I Xl 13975.000 17. 000 149. 900 265.000 795.000 795.000 795,000 0.000 0.000 0. 000 • X3 0.000 0.000 0. 000 149.900 0. 000 265 000 0.000 0.000 0. 000 0.000 
GR 591. 600 0. 000 592. 000 130 000 582:. 700 i49.900 578.200 150 000 576.700 i65.000 • GR 576. 500 180.000 576. 200 204. 900 576,200 205.000 576. 200 209.000 570. 200 209. 100 • GR 575.300 225. 000 575. 700 240.000 576,. 600 250.000 577. 700 264.900 582. 700 265. 000 
0R 592. 500 285. 000 592. iOO 415 000 0.000 0.000 0.000 0.000 0.000 0. 000 • ,. 
NC 0 040 0. 040 0 030 0. 000 0 000 0.000 0 000 0.000 0.000 0. 000 

DOWNSTREAM F.I\CE OF RT 23 BRIDGE' • Xl 13976 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 l49.900 0.000 26:5. 000 0. 000 0. 000 0.000 0.000 
BT -12.000 0.000 591. 600 t}. 000 130.000 59;2, 000 0.000 149.900 592.600 582. 700 • BT 0.000 150. 000 592. 600 588. 700 204 90>} 59,2 600 5El8.600 205 000 592. 600 576. 200 :• 
B1 0.000 209. 000 592. 60() 571:,, 200 209. 100 59)2 600 5B8 600 264.900 592. 500 588 400 
13T 0.000 265 000 592. 500 582. 700 285·. 000 59:2. 500 0.000 415.000 592. 100 0.000 • I • 

• • 
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i• • UPSTREAM FACE OF RT 23 BRIDGE 

•-

Xl 14016. 000 0.000 0. 000 0. 000 40.000 40.000 40.000 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 I 

X3 0. 000 0. 000 0 000 149.900 0.000 265 000 0. 000 0. 000 0.000 0 000 
I 

•I NC 0. 040 0. 040 0.035 0 000 0. 000 0. 000 0.000 0. 000 0. 000 0. 000 I. 
CROSS SE-::TION \JP~lTREAM OF RT 23 BRIDGE 

•t I 
Xi 14017 000 0, 000 0.000 0. 000 i. 000 i. •JOO 1. 000 0. 000 0. 000 0.000 :• X3 0 000 0. 000 0. 000 149.900 0.000 265.000 0.000 0. 000 0.000 0 000 

•-

I 
NC 0.000 0.000 0.000 0. 100 0 . .300 0.000 0.000 o. 000 0.000 0.000 

' CROSS SECTION Af BRIDGE MOVED UPSTREAM I. 
0 14077 000 0.000 0 000 0. 000 60.000 60.000 60.000 0.000 0.030 0.000 ,. ' :• ' CROSS SECTION AT BRIDGE MOvED UPSTREAM 
Xi 15000. 000 0.000 0. 000 0. 000 923. 000 923. 000 923 000 0.000 0. 720 0.000 

•-

I NH 4. 000 0.040 220. 000 0.070 ' 250.000 0.035 348.000 0. 070 1000.000 0.000 ;e 
ET 0. 000 4. 100 6. too 126.000 0 000 0.000 380.000 0.000 0. 000 0.000 

•-

CROSS SECTION J MOVED DOWNSTREAM 
I Xl 16000 000 73.000 250. 000 348.000 1000. 000 1000 000 1000.000 0.000 -0. 780 0.000 • GR 587. 600 0. 000 587. 700 10.000 587. 700 40. 000 587 600 50.000 587. 600 60 000 

GR 587 600 70. 000 587. 400 80. 000 587. 300 90 000 587. 500 99 000 584. 700 106.000 ,. 
I GR 587. 700 111 000 588.200 114.000 5B8. 500 t26 000 588. 300 136. 000 587. 700 140. 000 :e 

GR 587. 100 150.000 587 200 160. 000 587. 100 170.000 586 600 180.000 586. 600 190.000 
GR 586. 500 200 000 586. 500 210.000 586. 500 220. 000 586.600 230. 000 586 400 240.000 

•-
' 586. 300 262.000 581. 000 265. 000 578.400 270.000 • I GR 250. 000 583. 300 260.000 582.000 

GR 578. 300 275 000 578. 100 280. 000 578 300 285.000 578. 500 290. 000 578.200 295.000 

I GR 577 900 300 000 577. 700 305.000 577. 700 310.000 577.800 315.000 577. 700 320.000 

•-
I GR 577. 900 :325. 000 578. 100 330. 000 578.000 3:35 000 577.800 340.000 581. 000 345.000 • GR 582. 000 348 000 582. 700 350.000 584.200 360. 000 585.000 370. 000 584.800 380. 000 

I GR 585. 600 3'i0,000 585. 700 400.000 585. 600 410 000 585.600 420.000 585. 500 430.000 

•-
GR 585 500 440. 000 585. 400 450.000 585. 400 460. 000 585. :300 470. 000 585 200 480.000 • GR 585 300 490.000 585.200 500.000 585.300 510. 000 585.200 520.000 584 800 530. 000 

' 
GR 584. 800 540 000 584. 700 550.000 584. 800 560. 000 585. 100 570. 000 585.200 580. 000 

•-
GR 585.200 590. 000 585. 300 600.000 588. 000 1,Joo. ooo 0.000 0.000 0. 000 0.000 ,. 
l'IH 4. 000 0.040 220. 000 0. 070 250.000 0. 035 348.000 0.070 1000.000 0.000 

•-
I ET 0 000 4 100 1. 400 126. 000 0.000 0. 000 0.000 0. 000 0.000 0 000 • CROSS SECTION J 

Xi 17050 000 7:J. 000 250. 000 .348. 000 1050.000 1050. 000 1050 000 0.000 0.000 0. 000 

•-
GR 587. 600 0.000 587. 700 10.000 587. 700 40.000 587. 600 50. 000 587.600 60.000 • GR 587. 1:,00 70 000 587.400 80 000 587. 300 90.000 587 500 99.000 584. 700 106.000 
GR 587,700 111. 000 588. 200 114. 000 588. 500 126.000 588 300 136. 000 587. 700 140 000 

•-
GR 587. 100 150 000 587 200 160. 000 587. iOO 170. 000 586.1:>00 i80. 000 586. 600 190.000 ,. 
GR 586. 500 200. 000 586. 500 210.000 586. 500 220.000 586.600 230 000 586. 400 240.000 
GR 586. 300 250 000 583. 300 260. 000 582 000 262.000 581. 000 265.000 578. 400 270.000 

•I GR 578. 300 275.000 578. 100 280.000 578. 300 285.000 578. 500 290.000 578.200 295.000 ,. 
GR 577. 900 300 000 577.700 305.000 577. 700 310 000 577. 800 315 000 577. 700 320.000 
GR 577. 900 325. 000 578. 100 330 000 578. 000 :335. 000 577. 800 340. 000 581 000 345. 000 

•I ' 582. 000 582. 700 350.000 360.000 585 000 370. 000 584.800 380.000 i• GR 348. 000 584,200 
GR 585. 600 390. 000 585. 700 400.000 585.600 410. 000 585.600 420.000 585. 500 430 000 

' 
GR 585. 500 440. 0(/0 585. 400 450.000 585. 400 460.000 585 300 470. 000 585 200 480 000 1• • : 

I I 

•I I 
' I. 
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• : 
I GR 585. 300 490.000 585.200 500. 000 585 .. 300 51C). 000 585.200 520.00Q :i84. 800 530.000 :e 

GR 584. 800 540. 000 584.700 550. 000 584 .. 800 5o0.QOO 585. iOO 570. 000 :i85. 200 580.000 

• GR 585 200 590. 000 585. 300 600. 000 588 .. 000 iOOO 000 0. 000 0.000 0.000 0.000 
' 

,. 
' 

NH 4 000 0 040 1220.000 0. 070 1250 .. 000 0.035 1348.000 0.070 2:j80. 000 0.000 

• CROSS SECTIOM .J MOVED UPSTREAi'l 
I Xl 18565.000 74.000 1250.000 134B. 000 1515 000 151 :i. 000 1515.000 0.000 0. 090 0.000 • GR 589. 000 0.000 587. 700 1010. 000 587 .. 700 1040.000 587.600 1050. 000 :i87. 600 1060.000 

• GR 587. 600 1070.000 587.400 1080. 000 587 300 1090.000 587. 500 1099. 000 :i84. 700 1106 000 
GR 587 700 11.t 1. 000 588.200 1114. 000 588 500 112~,. 000 588.300 1l36.000 :i87. 700 1140.000 ie 
GR 587. 100 1150 000 587.200 1160. 000 587 .. 100 1i70.000 580.600 1180. 000 :j86. 600 1i90.000 

• GR ~86 500 1200. 000 586. 500 .1210. 000 586 .. 500 1220.000 586 600 1230.000 :i86 400 1240.000 
CR 586. 300 1250. 000 583.800 1260. 000 582 .. 000 126~1. 000 58i 000 1265.000 :i78. 400 1270.000 !. 
GR 578. 300 1275.000 578. 100 1280. 000 578 .. 300 128:i. 000 578 500 1290.000 :i78. 200 1295.000 

• GR 577. ¥00 1300.000 577. 700 1305. 000 577 .. 700 i310.000 577 800 1315.000 :i77. 700 1320. 000 
isR 577 900 1325.000 578. 100 1330 000 578 .. 000 1335.000 577 800 1340.000 :i8i. 000 1345. 000 I. 
GR 582.000 1348.000 582. 700 1350. 000 584 .. 200 1360.000 585 000 1370.000 :i84. 800 1380.000 

• GR 585. 600 1390.000 585 700 1400. 000 585 .. 600 i410 000 585.600 1420 000 :j85. 500 1430.000 
GR 585 500 1440.000 585.400 1450 000 585 .. 40tj 1460.000 585. 300 1470.000 :185 200 1480.000 

,. 
GR 585. 300 1490.000 585.200 1500. 000 585 .. 300 15t0.000 585.200 1520. 000 :i84 800 1530.000 
(JR 584. 800 1540.000 584.700 1550. 000 584 .. 800 1560.000 585 iOO 1570. 000 585. 200 1580.000 • GR 585. 200 .1590.000 585.300 1600.000 588 .. 000 2000.000 590.000 2580.000 0. 000 0 000 • 
NH 4 000 0 040 1720.000 0. 070 1750.000 0.035 1848.000 0.070 2~)00 00D 0.000 • I CROSS SECTION .J i'ICJVED UPSTREAM i• 
Xl 20080 000 73. 000 1750.000 1848. 000 1515 000 151 :i. 000 1515.000 0.000 0. i90 0.000 
GR ~89. 000 0. 000 587. 700 1510. 000 587. 700 1540.000 587, ,!.00 1550.000 :i87. 600 1560.000 • I 
GR 587. 600 1570. 000 587. 400 1580. 000 587. 300 1590 000 587. 500 1599.000 :i84 700 1600.000 • {JR 587. 700 1611 000 588. 200 1614. 000 588. 500 1626 000 588.300 1636.000 :;a1. 100 1640.000 
GR 587. 100 1650 000 587. 200 1660. 000 587. 100 1670. 001:i 586.600 1680. 000 :;86. 600 1690.000 • GR 580 500 t700.000 586. 500 1710 000 586. 500 1720.000 586.600 173Q. 000 :;86. 400 1740.000 I • GR 586. 300 1750. 000 583. 300 1760 000 582.000 1 76:2. 000 581. 000 1765 000 ;;79 400 1770.000 
GR 578 300 1775. 000 578. 100 1780. 000 578.300 178:5. 000 578 500 1790 000 :i78. 200 1795 000 • ' GR 577. 900 1800.000 577. 700 1805. 000 577. 700 1810.000 577.800 1815. 000 ;;77_ 700 1820.000 I • GR 577. 900 1825.000 578 100 .\830. 000 578 000 183:j_ 000 577.800 1840. 000 :;a1. ooo 1845.000 
GR 582. 000 .1848 000 582. 700 1850. 000 584.200 1860.000 585.000 1870. 000 :584. 800 1880.000 • GR 585 600 1890.000 585.700 1900. 000 585.600 1910.000 585.600 1920.000 :i85. 500 1930.000 • GR 585. 500 l940.000 585.400 1950. 000 585.400 1960.000 585.300 1970.000 :;as. 200 1980.000 
GR 585. 300 1990.000 585.200 2000. 000 585. 300 2010.000 585.200 2020. 000 :i84. 800 2:030. 000 • GR 584. 800 2040.000 584 700 2050 000 584.800 2060. 000 585. 100 2070. 000 585.200 2:080. 000 • GR 585. 200 2090, 000 585.300 2100. 000 590 000 2500.000 0. 000 0. 000 0. 000 0.000 

I • NH 6.000 0. 03:, 230 000 0. 070 264.000 0.035 .325. 000 0. 070 1 ;;79_ 000 0 035 I • NH 1721. 000 0. 070 2987 000 0. 000 0.000 0. 000 0.000 0. 000 0. 000 0.000 
CROSS SECTION #7 • I ~1 21940.000 63. 000 264.000 325. 000 J400 000 720.000 1800.000 0 000 0 000 0 000 • GR 589. 600 0.000 589 . .100 10. 000 589.200 20.000 589. 100 30 000 ;;99_ 000 40.000 

GR 589. 100 50. 000 589 900 60. 000 588.900 70. 000 588. 900 80. 000 :j88. 900 90.000 • I GR 588. 700 100. 000 588. 60•) 110. 000 588.300 120 000 588.400 130. 000 :588. 300 140 000 • I 

GR 588. 300 150. 000 588.200 160. 000 588.000 170.000 588.000 180. 000 :587 800 190. 000 
GR 587. 800 200 000 587.800 205. 000 587.900 210.000 587. 700 220 000 587 100 230.000 

• GR 588. 600 240.000 584.400 250. 000 583.000 260.000 582.800 264.000 :579. 400 270.000 • GR 579. 500 275.000 578.800 280 000 578.700 28:5. 000 578. 300 290 000 :578. iOO 295.000 

I 
GR 578 000 300. ODO 578.200 305. 000 578.400 311j. 000 578 800 315. 000 :579. 200 320.000 • • 

• :, 



., 
I • • I 
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• GR 582. 800 325. 000 584.400 350. 000 585.000 360.000 586.000 370.000 :i85. 800 380.000 

,. 
GR 586 200 390. 000 585. :j00 400. 000 584.900 410.000 :58:6 300 4:20. 000 :i86. 300 430.000 

• GR 586. 300 440. 000 586. 400 450.000 585.000 600.000 58:5.000 700. 000 :i86. 300 1543. 000 
GR 588. 800 1563. 000 588.BOO 1579.000 581 900 1600.000 581. 900 1700.000 :i88. 800 1721. 000 • GR 588. 800 1737. 000 586. :300 1757.000 590.000 2987 000 0.000 0. 000 0 000 0.000 

• I NH 6. 000 0. 035 1700.000 0.070 1755.000 0.035 1840.000 0.070 3ii25. 000 0.035 • NH 3575.000 0. 070 4700.000 0.000 0 000 0 000 0 000 0. 000 0.000 0.000 

• ' 
CROSS SECTION #8 •• Xi 24850 000 63.000 1755.000 1840.000 2700.000 1000.000 2910.000 0.000 D. 000 0.000 

QR 590 800 0.000 587 1SOO 1510.000 587. 700 1520. 000 587. 700 i 5;30. 000 :i87 600 1540.000 
GR 587 700 1550 000 587. 700 1560.000 587. 600 1570.000 587 800 15190.000 :i88 100 1590. 000 • GR 588. 100 i600. 000 588. :300 1610.000 588 500 1620.000 588. 500 16:30. 000 589. 500 1640.000 I • GR 584 700 1650. 000 588 400 1660.000 589.000 1670.000 58:8.800 16180. 000 :i88. 300 1685.000 
GR 588. iOO 1690. 000 588 100 1700. 000 587.300 1710 000 586.000 17:20. 000 :;84. 800 1730.000 • I GR 583. BOO 1740. 000 583 400 1750 000 583.000 175:; 000 581. 600 17i,O. 000 :i8i. 000 1765.000 • GR 580. 600 1770.000 580. 1,00 1775.000 580 600 1780.000 580. 700 17135. 000 :i80. 600 1790.000 

• ' 
GR 580. 600 t795. 000 580. 700 1800.000 580.800 180:;_ 000 580.800 18:20. ooo :'i80. 700 1825.000 

:• fJR 580.600 1830. 000 582. iwo 1835.000 584,000 1840.000 587.800 18150. 000 :>88. 000 1860.000 
GR 588. iOO 1870. 000 588. 000 1880.000 587.900 1890.000 587. 700 19()0. 000 :'>87. 700 1910.000 

• GR 587. 500 1920. 000 587. 700 1930. 000 587.200 1940.000 587. 200 1 ·:;>:50. 000 ::;9e_ 300 3389.000 
I GR 590. 800 3409 000 590. BOO 3425 000 582.400 3450.000 582. 400 35150. 000 :'590. 800 3575.000 • GR 590.800 35·:;>t. 000 588. :300 3611.000 592.000 4700.000 0.000 0.000 0. 000 0.000 

• ' NC 0.035 0.035 0.035 0.000 0 000 0.000 0.000 0. 000 0. 000 0.000 
,. 

ET 0. 000 4. 100 0.000 805.000 3180.000 ()_ 000 0. 000 0.000 0. 000 0.000 

• #8 CHANNEL CROSS SECTION MOVED UPSTREAM ,. 
Xi 26560 000 47. 000 1950.000 2035.000 800.000 330. 000 1710.000 0. 000 -0. 510 0.000 
GR 590.000 0. 000 587. 600 1705.000 587. 700 1715.000 587. 700 17:25. 000 :,87. 600 1735.000 
GR 587. 700 1745 000 587. 700 1755.000 587. 600 176:;. 000 587. 800 1775.000 :>88. 100 1785.000 • I GR 588. 100 1795. 000 588. ;300 1805.000 588. 500 1815.000 588. 500 19;25. ooo :i89. 500 1835.000 :• 
GR 584. 700 1845 000 588. 400 i855.000 589.000 186~i 000 588 800 1875.000 :,88. 300 1885.000 

• GR 588. 100 1885.000 588. IOO 1895.000 587.300 190::i. 000 586.000 1915. 000 :,84. 800 1925.000 
I GR 583. 800 1935. 000 583. <lOO 1945.000 583.000 1950.000 581. 600 19:55. 000 :i81. 000 1960.000 !• 

(:JR 580. 600 1965 000 580.i>OO 1970.000 580.600 197:i. 000 580. 700 19130. 000 580. 600 1985.000 
GR 580 600 1990. 000 580 700 1995.000 580. 800 2000. 000 580.800 2015.000 :i80. 700 2020 000 • I GR 580. 600 2025. 000 582. •lOO 2030.000 584 000 203:i. 000 587. 800 20•~5. 000 ::;09_ ooo 2055.000 :• 
GR 588. 100 2065. 000 590.000 3435.000 0 000 0.000 0. 000 0.000 0.000 0.000 

I • ET 0.000 4. 100 0.000 155.000 0.000 0 000 0. 000 0. 000 0. 000 0.000 • #9 CHANNEL CROSS SECTION MOVED DOWNSTREAM 
t. i 28410. 000 37.000 1690.000 1758.000 1400 000 1850.000 J850 000 0. 000 0. 240 0.000 • GR 590. 000 0.000 588. 700 1160.000 588 700 1170.000 589. 700 11 <;>O. 000 :i88. 600 1200.000 :• 
GR 588. 500 1225 000 588. 700 1250.000 588.400 127~; 000 588 500 1300.000 ::i88. 700 1325.000 
GH 588. 500 1350 000 588. :;oo 1556 000 587.800 157:i. 000 588. 700 1600. 000 :i88. 100 1625.000 :• • GR 587 500 1650. •000 587.400 1660.000 587. 500 1670 000 587 300 1680.000 !:i87. 000 1690.000 
GR 584. 700 1700.000 583. JIOO 1705 000 583 •f00 1710.000 582. 500 17:15. 000 :i80. 500 1720.000 
GR 579. 800 1725 000 579. :ioo 1730.000 579. 500 173:> 000 579. 700 1740 000 ci80 100 1745.000 • GR 581. 100 1750.000 582.BOO 1755 000 588. iOO 175B 000 588. 100 1760 000 :587. 700 1770.000 :e 
GR 588. 700 1780 •000 590. t,00 ~!560. 000 0.000 0.000 0.000 0. 000 0. 000 0.000 

• :e 
I 
I 

• ·• I 

• ' •• 
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E"r 

Xl 
GR 
GR 
GR 
GR 
,,;:R 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

X1 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

Xi 
GR 
GR 
GR 
GR 
GR 
GR 
(~R 
GR 

NH 
NH 
ET 

Xi 
X4 
GR 
GR 
(~R 

0.000 4. 100 
CROSS SISCT!O~I #9 

29200.000 82 000 
590. 000 0. 01)0 
588. 700 1470. 000 
588. 500 1520.000 
588 800 1570.000 
583.800 1595.000 
584. 100 
586. 700 
594.400 
588. 700 
588. 400 
587.800 
587 500 
583 400 
579. 500 
588. 100 
590.600 
585. 700 

U,20. 000 
1642 000 
t,b75. 000 
1720.000 
1:825. 000 
2125.000 
2:220. 000 
2;260, 000 
2i285. 000 
2308 000 
2350.000 
2392 000 

#9 CHANNIEL CROSS 
30100.000 37 000 

590 000 0.000 
588. 500 :375 000 
588. 500 500.000 
587. 500 :BOO. 000 
584. 700 850.000 
579.800 875.000 
581. too ·900. ooo 
588. 700 '930, 000 

#9 CHANNEL CROSS 
31620.000 37.000 

590.000 0.000 
588. 500 875. 000 
588. 500 1000. 000 
587. 500 1300 000 
584 700 1350 000 
579.800 1375.000 
581. 100 1400 000 
588 700 1430 000 

0.000 

2~240. 000 
;588. 300 
!588. 500 
:591. 600 
:587. 400 
:583. 800 
!584 . .\00 
588. 100 
:593. 200 
:588. 700 
588. 500 
;588. 700 
;587. 300 
:582. 500 
:579. 700 
!588. 100 
:590. 600 
!590 000 

SECT !Or~ MOVED 
i34G. 000 
:588. 700 
!588. 700 
:588. 500 
~587. 400 
:583. 100 
!579. 300 
:582. 800 
:590. 600 

1550.000 

2308.000 
t430.000 
1480.000 
1530.000 
1580.000 
1600 000 
1625 000 
1645 000 
1680.000 
1740.000 
1850. 000 
2150.000 
2230 000 
2265.000 
2290.000 
2310.000 
2360.000 
2770. 000 

UPSTREAM 
908 000 
310.000 
400 000 
700.000 
810 000 
855.000 
880.000 
905 000 

1630.000 

SECTION MOVED UPSTREAM 
1340.000 1408. 000 

1588. 700 810. 000 
!588. 700 900. 000 
!588. 500 i 200. 000 
587.400 1310.000 
583. 100 1355.000 
:579. 300 1380. 000 
:582. 800 1405. 000 
590.600 2108 000 

2995.000 

580.000 
588 100 
588.300 
593.400 
586. 700 
583.800 
584. 100 
588.300 
590.300 
588.600 
588.700 
588. 100 
587.000 
580. 500 
580. iOO 
587.700 
590.400 

0.000 

300.000 
588.700 
588 400 
587.800 
587. 500 
583. 400 
579 500 
588. 100 

0.000 

1490 ,,oo 
588. 700 
588 400 
587.800 
587. 500 
583.400 
579 500 
588. too 

0.000 

6. 000 0.040 1740.000 0 035 1852.000 
2'391. 000 0. 040 4100. 000 0 000 0. 000 

0 000 4. 100 0.000 1233 000 3478.000 
MANUFACTURED CROSS SECTION FROM CHANNEL IMPROVEMENT 
TOPO MAP, AND TYPICAL CHANNEL CROSS SECTIONS. 

32'260. 000 18. 000 2:321. 000 239i. 000 300. 000 
1.000 590.000 1700.000 0.000 0 000 

592 000 0. 000 :593. 000 1 724. 000 593. 000 
584. 700 1835. !:>00 !590. 000 l.852. 000 593. 000 
590. 000 2321 000 :585. 000 2331. 000 582. 000 

0.000 

710.000 
1440.000 
1490.000 
1540.'000 
1582.000 
1605.000 
1630.000 
1650.000 
1690.000 
1750 000 
1875.000 
2175.000 
~~240. 000 
2270.000 
~!295. 000 
2320. 000 
2370.000 

0. 000 

700 000 
320.000 
425. 000 
725.000 
820 000 
860. 000 
885.000 
908.000 

0.000 

1450.000 
820.000 
925 000 

1225. 000 
1320.000 
1360.000 
1385 000 
1408.000 

0. 000 

0.040 
0. 000 
0. 000 

PLANS, 

660 000 
0.000 

1740. 000 
1861. 000 
2346.000 

0.000 

790.000 
588. 500 
588. 1100 
592.600 
585. 700 
584 000 
584.800 
590 000 
589. 100 
588. 500 
588. 500 
587. 500 
584. 700 
579 800 
581 100 
588. 700 
589. 000 

0.000 

900.000 
588 700 
588. 500 
588. 700 
587.300 
582. 500 
579. 700 
588. 100 

0. 000 

1520. 000 
588. 700 
588. 500 
588. 700 
587. 300 
582. 500 
579. 700 
588. 100 

0.000 

1901. 000 
0.000 
0.000 

640.000 
0.000 

590 000 
593 000 
582. 000 

0.000 

0.000 
1450 000 
1500.000 
1550.000 
1585.000 
1610.000 
1635.000 
1660.000 
1700.000 
1775.000 
1900.000 
2200.000 
2250.000 
2275.000 
2300.000 
2330.000 
2380.000 

0. 000 

0.000 
340 000 
450 000 
750.000 
830.000 
865. 000 
890.000 
910.000 

0. 000 

0 000 
840.000 
950.000 

1250. 000 
1330.000 
1365. 000 
1390.000 
1410.000 

0.000 

0. 070 
0.000 
0.000 

0.000 
0.000 

1749.000 
1877.000 
2366.000 

0.000 

0. 000 
588.300 
588 300 
589. 100 
583.900 
584. iOO 
585. 900 
594. 200 
588. 700 
588. 700 
588. 500 
587.400 
583. 100 
579.300 
582.800 
590.600 
586. 600 

0.000 

0. 790 
588. 600 
588. 700 
588. 100 
587. 000 
580. 500 
580. 100 
587. 700 

0.000 

2. too 
588. 600 
588 700 
588. 100 
587.000 
580. 500 
580. 100 
587. 700 

0.000 

2321.000 
0.000 
0.000 

0.000 
0. 000 

584 700 
590.000 
585.000 

PAGE 

0.000 

0.000 
1460.000 
1510.000 
1560.000 
1590.000 
1615.000 
1640.000 
1670.000 
1710.000 
1800.000 
2100.000 
2210.000 
2255 000 
2280.000 
2305 000 
2340.000 
2390 000 

0.000 

0.000 
350. 000 
475.000 
775.000 
840.000 
870 000 
895.000 
920.000 

0.000 

0.000 
850 000 
975.000 

1275 000 
1340.000 
1370.000 
1395.000 
1420.000 

0.000 

0.035 
0.000 
0 000 

0.000 
0. 000 

1765. 500 
1901.000 
2381. 000 

9 

I 

• 
• 

:. 
I 
I' 
I ., 
• 
• 
• 

I • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• ,. 
• 
• 
~I 



- /,~"' 

,,. -· ' : .,( 
I 

•• 16 APR 87 1:i: 16: 02 PAGE 10 , . 
•• GR 590.000 2391. 000 590.000 2460.000 594.000 4i00.000 0.000 0. 000 0 000 0. 000 • 
•• NC 0 035 0 035 0. 035 0. 000 0.000 0.000 0.000 0 000 0 000 0.000 

t ET 0. 000 4. 100 0.000 374. 000 2263. •JOO 0. 000 0 000 0. 000 0 000 0. 000 • CROSS i,ECTION #.10 MOVED DOWNSTREAM 

•• 
Xi 33000. 000 71. 000 1264 000 1370.000 460.000 850.000 740 000 0. 000 -0. 350 0. 000 
GR 593.000 0. 000 591. 400 1080.000 59l 700 1090. 000 59i. 500 1100. 000 591. 500 1110.000 

,. 
GR 591. 300 1120. 000 590.900 1130. 000 591 400 1140.000 591. 200 1150. 000 591. 400 1160.000 

•• 
GR 591. 400 1170.000 591 500 1180.000 59i 700 1190.000 59i. 800 1200.000 59i. 700 1210.000 
GR 591. 500 1220.000 591. 500 1230.000 59i. 400 1240 000 591. 200 1246. 000 590 300 1250. 000 • GR 589 200 1260 000 588. 800 1264.000 583.800 1270.000 583 800 1275. 000 582. 900 1280. 000 

•• GR 582 800 1285.000 582. 700 1290.000 582.800 1295. 000 582. 700 1300. 000 582.800 1305 000 
I tJR 583 200 1310 000 584. 500 1315.000 585 <iOO 1320. 000 580.000 1325.000 586.000 1330.000 

,. 
GR 586. 100 1335 000 586. 200 1340 000 586.200 1345.000 586. 300 1350.000 586. 300 1355. 000 

•• 
GR 586. 300 1360.000 587. 200 1365. 000 588.800 1370.000 591 100 1375. 000 591 800 1380.000 

I GR 592. 300 1390. 000 592. 700 l400.000 592.600 1410. 000 592.000 1420. 00•:i 590. 700 1430.000 • GR 589. 600 1440.000 589 200 1450.000 589.000 1460.000 588.900 1470. 000 589.000 1480 000 

•• 
GR 589. 000 1490. 000 589. 100 1500.000 589.200 1510.000 589.200 1520.000 589. 600 1530.000 
GR 589.900 1540.000 589.900 1550. 000 590 200 1560.000 590.400 1570.000 590.300 1580.000 • GR 590. 500 1590.000 590. 400 1600. 000 590. 500 1610. 000 590 600 1620.000 590. 500 1630.000 

4. 
GR 593 300 4050 000 0. 000 0. 000 0 000 0. 000 0 000 0. 000 0.000 0.000 

I I. 
I 

CROSS SECTION #10 

•• 
Xl 33750. 000 71. 000 314. 000 420 000 750.000 750. 000 750 000 0. 000 0.000 0. 000 
GR 593. 000 o, 000 591 400 130.000 591 700 140.000 591. 500 150. 000 591. 500 160.000 !. 
GR 591. 300 170. 000 590. 900 180. 000 591. 400 190 000 591. 200 200. 000 591. 400 210.000 
GR 591. 400 220. 000 591. 500 230. 000 591. 700 240.000 591 800 250. 000 591 700 260.000 

4t GR 591. 500 270. 000 591. 500 280. 000 591. 400 290. 000 591. 200 296.000 590 300 300.000 i. 
GR 589.200 310. 000 588. 800 314.000 583. 800 320. 000 583.800 325. 000 582. 900 330 000 
GR 582.800 335. 000 582. 700 340. 000 582.800 345.000 582.700 350. 000 582. 800 355. 000 

tt ' GR 583. 200 360 000 584. 500 365. 000 585 900 370. 000 586. 000 375. 000 586 000 380.000 i. 
GR 586. 100 385.000 586. 200 390. 000 586.200 395. 000 586. 300 400. 000 586 300 405.000 
GR 586. 300 410. 000 587. 200 415.000 588.800 420.000 59i. 100 425.000 591. 800 43•:i. 000 

•• ' 
GR 592. 300 440. 000 592. 700 450. 000 592.600 460.000 592. 000 470. 000 590. 700 480 000 • GR 589. 600 490. 000 58'1.200 500. 000 589.000 510. 000 588. 900 520. 000 589. 000 530. 000 
GR 589. 000 540 000 589. 100 550. 000 589.200 560. 000 589. 200 570. 000 589.600 580. 000 

tt ' GR 589 900 590. 000 589.900 600.000 590.200 610.000 590.400 620. 000 590.300 630. 000 • GR 590. 500 640. 000 590. 400 650.000 590. 500 660 000 590.600 670. 000 590. 500 680.000 
GR 593. 600 2200. 000 0.000 0. 000 0.000 0.000 0. 000 0.000 0. 000 0. 000 

4t I • ' 
UPSTREAM TOWNSHIP LIMIT 

X1 34000. 000 0.000 0.000 0.000 250 000 250.000 250.000 0. 000 0. 100 0.000 
4t EJ 0. 000 0. 000 0 000 0.000 0.000 0. 000 0.000 0. 000 0. 000 0.000 • ' I 

i 

4t I :. 
I 

4t I :. 
I 

I 
I 

4t I. 

4t • I 
I 

4t I ,. 
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SECNO DEPTH CWSEL. 
G GLOB GCH 
TIME VLOB VCH 
SL.OPE XLOBL XLCH 

*PROF i 

CCHV= 
*SECNO 

0. iOO CEHV= 0. 300 
0 .. 000 

CRIWS 
GROB 
',/ROB 
XLOBR 

wSELK EG HV HL DLDSS 
ALOB #1CH AROB VOL TW,Ai 
XNL )(NCH XNR WTN EU1IN 
I TRIAL TDC !CONT CDRAR TDPWID 

VALLEY SECTION LOCATED AT LIGHT A,T THE END OF THE EAST BREAKWt\TER 
ALL CROSS-SECTIONS IN THIS RIJ1\J WERE DEFtIVED FRljM CORPS OtF ENGJ:NEERS 
i976 SOUNDINGS t,ND EXTENDED USING 2-FT. CO~JTD\JR MAPS ( i9'76i. 
ALL ELEVATIONS CONVERTED FROM !GLD TO NG'.JD B·t ADDING 1 2: FEET. 

0 00 
2000 .. 
0.00 

0. 00020,b 

-t!·SECNO 500. 000 
500,00 

2000 
0. 0:3 

0. 00016:B 

e. 40 579. ~;o o. oo 579. 5o '579. 58 o. os o. oo 
0. 2000. 0. 0. 904. 0. 0. 

0. 00 2. ~?1 0 00 0 000 0. 030 0. 000 0. 000 
0. 0. 0. 0 0 0 0. (j(j 

8.62 579.62 0. 00 0 00 :i79. 67 0. 05 0.09 
0. 2000. 0. 0. 1129. 0 F' ~-

0. 00 1. 77 0 00 0 0,00 0, 030 0.000 0 00() 
500 500. 500 i 0 0 0.00 

*SECNO 1000.000 
1000.00 9. 51 579.71 0. 00 0. 00 :579. 76 0. 05 0.09 

2000. 0. 2000. 0. 0. t067. 0. 24. 
0. 15 0 00 1. B7 0.00 0.000 0, 030 0.000 0.000 

0 000195 500. 500. 500. 0 0 0 0.00 

ic-S£CNO 1500. 000 
1500. 00 8. 70 579.BO 0. 00 0. 00 :i79, 86 0. 06 0.09 

2000. 0. 2000. 0 0 1047. 0. 36. 
0. 2:3 0. 00 1. ~· 1 0.00 0,000 0 030 0.000 0 000 

0.000180 500. 50(). 500 0 0 0 0.00 

*SECNO 2000. 000 
2000. 00 8. 71 579.91 0 00 0. 00 :579 97 0.07 0. 1 ll 

2000. 0. 2000 0. 0. 964. 0 48. 
0. 2·9 0. 00 2.07 0 00 0.000 0. 030 0.000 0.000 

0.000294 500. 500. 500. 1 0 0 0.00 

0.00 
0. 

571. 10 
16;2. 65 

0.00 
2. 

571. 00 
243.90 

0.00 
5. 

570.20 
236.85 

0 00 
8 

571. 10 
2i!2. 87 

0.00 
iO. 

571 20 
250. 72 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

590.00 
582. 90 
57.35 

220.00 

585 20 
581. 20 
32.47 

276. 38 

585. 20 
581. 20 
36. 53 

273. 37 

587 70 
582. 90 
45.82 

258.69 

585.20 
581. 20 
34.64 

285. 36 

• 
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' • 16 APR 87 15: 16 02 PAGE 12 
I 
I • 

• SECNO DEPTH CWSEL CRIWS WBELI.(, !oG HV HL OLDSS BANK ELEV 
I • G GLOB GCH GROB I\LOB ACH AROB VOL TWA, LEFT/RIGHT 

• I TIME VLOB VCH VRiJB XNL XNCH Xi\lR iffM ELl'IIIN BBT:A 
I • SLOPE XLOBL XLCH XLIJBR !TRIAL IDC 1CDNT COHAi< TOPWID ENDST ' 

I 

I • I 
i!SECNO 2500 000 :• I 

2500. 00 8. 74 580. 04 0.00 0. 00 580. 09 0.05 0. i2 0.00 585.20 
I 2000. (). 2000. 0. 0. i081. 0. 60. i3. 582 80 

, . • I 0.37 0. 00 1 85 0 00 0.000 0. 030 0 000 0.000 571. 30 58. 33 
0. 000199 500. 500. 500. t 0 0 0. 00 2481. 34 306.67 

I 

• I • *SECNO 3000. 000 
I 3000. 00 9. 63 580. 13 0.00 0 00 580.20 0.06 0. 10 0.00 586. 80 • I 2000. 0. 2000. 0. 0. 989. 0. 72. 16. 582.90 •• 0. 44 0.00 2.02 0 00 0 000 0.030 0.000 0.000 570. 50 36. 4;2 

• I 
0. 000194 500. 500. 1500. 2 0 0 0. 00 194 31 230. 73 

:• 
I 

• *SECNO 3500. 000 
3500 00 9. 04 580 24 0. 00 0.00 580.29 0.05 0. 09 0.00 585. 20 • 2000. 0. 2000. 0 0. 1149. 0. 84. 18. 582. ,1:,0 

0 52 0.00 1 74 i), 00 0.000 0 030 0.000 0.000 571. 20 56 9;2 , . • 0. 000167 500. 500. !500 0 0 0 0.00 254 61 311 5.4 
I I 

I • *SECNO 4000.000 : . 
4000.00 9 52 580. 32 0. 00 0. 00 580.38 0. 05 0.09 0.00 581. 20 

2000. 0. 2000. 0 . 0. 1072 0 97. 21. 581. ;20 • v. 59 0. 00 1. 87 (). 00 0 000 0.030 0.000 0.000 570, 80 49. 31 ,. 
0 000183 500. 500. '500 0 0 0 0.00 227.65 276. 9,1:, 

' • I ,. 
1490 NH C1~RD USED 

• I 
*SECNO 4500. 000 

1.JATER EL•=X5 CARD= 580 300 • VALLEY SECTIONS 10 TO :3 HAVE BEEN CONVERTED 

• ' 
FROM IGLD DATUM TO NGVJ:.> DATUM BY ADDING 1. 2 FT THE REMf\INING 

I CROSS SECTIO~JS ARE REFERENCED TD NGVD • COMBINATION OF SECTION 4500 IN AU GRES RIVER, OVERFLOW WEIR IN RIGHT 
OVERBANK OF AU GRES RIVER, AND IN UNNAMED SMALL CHANNEL • ' 4500.00 8. 90 580.30 0. 00 0 00 580. 57 0 27 0.20 0.06 585.20 I. 

8820. 0. 3820. 0 0. 92i. 0. 108. 23 100001. :20 
0.62 0. 00 4. 15 0. 00 0. 000 0.030 0 000 0.000 571. 40 93. 64 :e • 0. 000734 500. 500 1500. 0 0 0 0. 00 166.36 260. 00 

I 
I 

• : . 
I 
I 

• ' :. I 
I I 

I • I 

: . I 
I I 
I I • I 

: . 



• • 
• 16 APR 87 15: 16: 02 PAGE 13 • 
WI SECNO DEPTH CWSEL cRnJs ~)SELK EG HV HL OLOSS BANK ELEV -• Q GLOB GlCH GROB ALOB ACH AROl3 VOL T~JA LEFT/RIGHT 

• TIME VLOB VCH VROl3 XNL Xl~CH XNR WTN ELMIN BSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST 

,. 
• 11-SECNO 5560 000 I. .I 3470 ENCROACHMENT STATIOr,18= 384. 0 582. 0 TYPE= 1 TARGET= 198. 000 

VALLEY SECTION NO. 9 IN AU GRES RI\JER - CHANNEL POINTS WERE TAKEN • FROM CORPS OF Ei\lGINEERS SOUNDINGS - POINTS ABOVE THE EX ISTif'1G ~ 1 J. -,-1""'-r-. 
WH J c:.r. ., SURFACE WERE FIELD MEASURED - CROSS SECTION A 

5560. 00 9. 65 581 05 0. 00 0 00 58i. 21 o. 16 0. 63 0. Oi 583. 10 I. 
3820 0. 3820. 0. 0. 1200. 0. 134. 28 100001 20 

• 0. 72 0. 00 3. 18 0. 00 0. 000 0. 035 0 . .000 0. 000 571. 40 384. 00 
0. Afir1llO./.... 1060. , r\L[l 800. r, 0 0 0. 00 190. 60 574.t>Q '\.,oVV""T ~-..., ... v-.....-..,. ... • 

• *SECNO 6820. 000 • 
• 3470 ENCROACHMENT STATIOMS= 220.0 400. 0 TVPE= 1 TARGET= 180 000 

VALLEY SECTION 8 ·- CROSS SECTION B • 6820. 00 10. 97 581. 57 0. 00 0 00 581. 70 o. 12 0. 48 0. 00 583.20 

• 3820 0 3820. 0. 0. 1348. 0 171. 33. 100001. 20 
0.84 0. ()0 2.83 0. 00 0 000 0. 035 0. 000 0 000 570 60 220.00 • • 

0. 000307 1260. 1260. 1260. 2 0 0 0. 00 175. 79 395. 79 

• • -oSECNO 7780 000 

• 3470 ENCROACHMENT STATIONS= 1000 0 1160. 0 Tv'PE= l TARGET= 160.000 • VALLEv' SECTION 7 - CROSS :::,t:.t; I ! UN C 

• 7780. 00 11. 25 S-81. 85- 0.00 0,00 58i. 98 0 13 0. 28 0. 00 582.60 
3820. 0. 3820 0. 0, 1338. 0. 200. 37. 100001 20 • 0.93 0 00 2 85 0.00 (t. 000 0 035 0 000 0 000 570 60 1000. i9 

e 0. 000277 940. 960. 990. 2 0 0 0.00 159.09 i i59. 27 • 
• <-SECNO 8040 000 • 3470 EI\JCROACHMENT STATiotJS= 813.0 970. 0 TYPE= 1 TARGET= 157.000 

VALLEY SECT10N 6 - CROSS SEC'fION D • 8640.00 11. 88 582.08 0.00 0 00 582.20 0. 11 0 ..,.,..., . == 0. 00 582 70 • 3820. 0. 3820. 0. 0 1423 0 228 40. 100001. 20 
1. 02 0.00 2.68 0. 00 0. 000 0. 035 0. 000 0. 000 570 20 813. 13 • 0. 000228 860. 860 860. i 0 0 0.00 156. 39 969. 52 • 

• • 
• • 
• • 
• 4 



• , . 
I 

I • 1o APR 87 115·16:02 PAGE 14 ' • 
I 

• I ,. 
SECl\jQ DEPTH CwSEL CRIWS WSELK EG HV HL •LOSS BANK ELEV 
GI GLOIB QCH GROB ALOB ACH ARDB VOL TWA LEFT/RIGHT 

• TIME VLOIB I/CH I/ROB XNL XNCH XNR WTN ELMIN SSTA • Ell.OPE XLDIBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

• I • I *SEC:l~O 9230. 000 

• 3470 ENCROACHMENT STATIONS=, 1167.0 1321 0 TYPE= 1 TARGET= i54. 000 re I VALLEY SECTION 5 - CROSS SECTION E 
9;l!30. 00 12. 02 582. 2;;;t 0. 00 0 00 582.33 0. 12 0. 14 0.00 583. 50 

• 3820. 0. 3820. 0. 0 1389 0 . 247. 42. 100001 20 • 1 08 0 00 2. 75t 0. 00 0 000 0. 035 Q. 000 0. 000 570 20 J.i67.25 
0 000233 5;20. 590. 675 i 0 0 0. 00 152.37 J.319.62 

• ,. 
*SEC:NO 10430. 000 

• 3470 ENCROACHMENT STATIOr,JS=, 856.0 t000.0 TV'PE= 1 TARGET-= 144.000 • \/ALLEY SECTION 4 CROSS SECTION F 

• 104-30 00 12 .. 10 582 50 0. 00 0.00 582.62 0. 1.2 0.29 0.00 583.00 
3820. 0. 3820. 0. 0 1346. 0. 284 46. 100001 20 • 1 20 0 .. 00 2.84 0. 00 0.000 0 035 0. 000 0.000 570.40 856, 09 

• 0. 000243 12,!>0 1200. 1120. 0 0 0 0.00 143 32 999.41 •• I 
I 

• *SEC:NO 11940.000 ,. 
' 3470 ENCROACHMEl\lT STATIONS=, 546.0 687 0 TYPE= 1 TARGET= .,41. 000 

VALLEY SECTION 3 - CROSS SECTION G ' • 11 'i140 00 12. 19 582. 89' 0.00 0.00 583.03 0 14 0. 40 0.00 583. 90 
;. 

3820. 0. 3820. 0. 0. 1268. 0. 330. 51 100001. 20 
1. 34 0 00 3.01 0.00 0. 000 0. 035 0.000 0. 000 570 70 546.48 • I 0.000291 1410 1510. 1610. 2 0 0 0, 00 140. 34 686. 82 I. 

I 

' 

• I -~·SECNO 12400 000 
,. 
I 

MICHIGAN AVENUE (#11 - CROSS SECTION H 
12400. 00 11. 59 582. 9'i' 0 00 0. 00 583.22 0. 23 0. 17 0. 03 590, 60 • 3820. 0. 3820. 0. 0 1000, 0. 342. 52 590. 10 • 1. 37 0 00 3. 82! 0 00 0.000 0. 035 0 000 0 000 571 40 256.65 
0. 000474 5:10. 460. 410. 1 0 0 0.00 111. 06 367. 70 • • 

*SECNO 13180.000 • CROSS SECTION I • 13180,00 11. 98 583. 3EI 0. 00 0. 00 583. 61 0. 23 0.39 0.00 583. 30 
3820. 0. 3820. 0. 0 985. 0 . 359. 54. 584. 00 • I 1, 43 0 .. 01 ~~. BEi 0, 00 0.040 0.035 0 000 0.000 571. 40 269 49 • 0. 000521 7130. 780. 780. 2 0 0 0. 00 1 l 9. 16 388. 64 

I • ,. 
I 

I I • :• I 

I I 

' ' • :• 
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16 APR 87 15: 16:02 

SECl~O 
G 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL. 

CWSEL 
GCH 
VCH 
XLCH 

CC1-lV-= 0 300 CEHV= 0. 500 
*SECNO i3975.000 

3470 ENCROACHMENT STATIONS= 

CRIWS 
GROB 
VROB 
XLOBR 

149.9 
CROSS SECTION DOWNSTREAM OF 

13975 00 8. 56 583 86 0.00 
,...,-.,.....,... 

0. 
...... ,.,, ... , ..... ~ 

...1C:,C:V. JC:,i;=!V • v. 
1. 48 0.00 4. 46 0.00 

0 000864 795 795. 7 95. 

*SECNO 13976.000 

WSEU~ 
AL.OB 
Xt,il 
!TRIAL 

265. 0 

EG 
ACH 
XNCH 
IDC 

TYPE= 
RT 23 BRIDGE 

0.00 584. i7 
~ 857. V 

0. 000 0. 035 
2 0 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
i~T~l 
CORAR 

1 TARGET= 

0. 3l 0. 52 
~ ~...,.~-
\.J ..:,,c. 

0. 000 0. 000 
0 0.00 

3370 NORMAL BRIDGE,NRD= 12 MlN ELTRD= 591 60 MAX ELLC= 588.70 

3470 ENCROACHMENT STATIONS= 149. 9 265 0 TYPE= 1 TARGET= 
DOWNSTREAM FACE OF RT 23 BRIDGE 

13976.00 8. 55 583.85 0. 00 0.00 584. 19 0.33 0.00 
3820. 0 3820. 0 0 825 0. 376. 

1. 48 0.00 4. o3 0 00 0.000 0. 030 0.000 0.000 
0. OOOB07 i. 1. 1. 1 0 0 -3i. 13 

• *SEC ND 14016. 000 

• 3370 NORMAL BRIDCE,NRD= 12 MIN ELTRD= 591.60 MAX ELLC= 588.70 

• 3470 ENCROACHMENT STATIONS= 149.9 265. 0 T\"PE= 1 TARGET= 
UPSTREAM FACE OF RT 23 BRIDGE 

14016. 00 8 59 583. 89 0.00 0 00 584.22 0 33 0.03 

• 3820. 0. 3820. 0 . 0. 828. 0. 377. 
1. 48 0. 00 4.61 () 00 0. 000 0. 030 0.000 0. 000 

0.000798 40. 40. 40. 0 0 0 -3i.24 

• *SECNO 14017. 000 

• 3470 ENCROACHMENT STATIONS= 149. 9 265. 0 TVPE= .t TARGET= 
CROSS SECTiotJ UPSTREAM OF RT 23 BRIDGE 

• 14017.00 8.62 583. 92 0. 00 0. 00 584. 23 0 30 0.00 
3820. 0 3820. 0 0. 864 0. 377 

1. 48 0 00 4 42 0 00 0.000 0.035 0.000 0.000 
0.000843 1. 1. l. 2 0 0 0. 00 • 

• 
• 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMiN SSTA 
TOPWID ENDST 

115. 100 

0 04 582. 70 
CL i r,,r,,ri~,ri l'\,--, 
.JO. ,a. \J\J\J\J\J. \JV 

575.30 149. 90 
1 i 5. 10 265.00 

i 15 100 

0 01 582.70 
56 100000.00 

575. 30 149.90 
115 10 265.00 

i 1 5 iOO 

0 00 :382 70 
57. 100000.00 

575 30 149.90 
115. 10 265.00 

115 iOO 

0.01 582 70 
57. 100000. 00 

575. 30 149.90 
i 15. 10 265.00 

• 
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16 ,\PR 87 15:16.02 

SECNO DEPTH CWSEL CR1WS 
G GLOB GCH GROB 
TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLDBR 

CCHV= 0. 100 CEHV= 0. '.JOO 
*SECNO 14077. 000 

CROSS SECrION AT BRIDGE MOVED 
14077. 00 8.65 583. 98 0.00 

3820. 1. 3818 i. 
1 48 0 72 4. iii 0. 72 

0.000813 60. 60. 60. 

*SECNO 15000.000 
CROSS SECTION AT BRIDGE MOVED 

1:5000. 00 
3820 

1. 54 

8 67 584. 72 0.00 
1. 3818. 1. 

0.73 4. 39 0. 73 
0, 000799 

1490 NH CARD USED 
ifSECNO 16000 000 

3470 ENCROACHMENT 

923. 

STATIONS= i26.0 

WSELJ.<: 
ALDB 
XNL 
ITRIAL 

UPSTREAM 
0.00 ~. 

~ 

0.040 
0 

l/PSTREAM 
0.00 

2. 
0.040 

• < 

1000.0 • CROSS SECTION J MOVED DOWNSTRE1\M ., 
• 
• 

16000. 00 8.67 
3820. 0. 

1. 60 0.07 
0 001030 1000. 

1490 NH CARD USED 
*SECNO 17050.000 

585. 59 
3512. 

4 98 
tOOO. 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION J 

• 17050. 00 8. 93 586. 63 
3820. 2. 3422. 

• i. 67 
0 000867 

0 23 
1050. 

• 1490 NH CARD USED 
!fSECNO 18565. 000 

• . ] 

• 
• 

4.68 
1050. 

0. 00 0. 00 
308. 0 
0 77 0 070 

1000. 2 

.t26. 0 1000. 0 

0 00 0. 00 
396. 9. .~ ,, r. n~, 
'.J , I . ., uc,o 

1050. ~ 
~ 

• 
PAGE 16 • 

EG HV HL OLOSS BANK ELEV • ACH AROB VOL TWA LEFT/RIGHT 
XMCH Xi~R WTN EL.MIN SSTA 
!DC i •::• NT CORAR TOPWID ENDST I. 

• 
584.28 0. 30 0.05 0. 00 582. 73 • 866. 2. 378. 57. 582. 73 
0.035 0.040 0.000 575 33 147.24 

0 0 0. 00 120. 29 267. 54 I • 

• 
585. 02 0 30 0 74 0, 00 583.45 

870. 2. 397. 59. 583 45 • 0.035 0.040 0 000 576, 05 147. i6 
r, .-, ;; ,.-,~· 1 :-:,n .ll 'S r:JJ..7 Li u u v. vu .L .c:.v . .. ,.I ,a;.L,,>~. L.>.L • 

• 
TYPE= 1 TARGET= -i26. 000 • 585. 94 0. 36 0. 90 0. 02 585. 52 

705. 400 419. 67 581. 22 
0.035 0 070 0.000 576 92 243. 30 • 0 0 0. 00 5i4 78 758.08 

• -.. 
TYPE= 1 TARGET= -126 000 

586. 94 0. 31 0. 99 0. 00 586.30 • 731. 514 448. 80 582. 00 
n n~~ n ,r,-,,:-. n r.,-,,.. c-,-, -,r, ~ ""70 >"j..,. ... ,. v,.j~ 'J. '.J/ 'J v.vvv ,J ,I /. , •J .I., 7. ~, 

0 0 0. 00 617.92 797. 29 • 
• 
• 
• 
• 
• 
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16 APR 87 

SECNO 
G 
TIME 
SLOPE 

15· J6· 02 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

3265 DIVIDED FLOW 

CRlWS 
GROll 
VROll 
XLOBR 

WSELK 
ALOB 
)(NL 
!TRIAL 

18565 00 
3820. 

1. 81 
0 000445 

CROSS SECT I ON ,J MO\/ED 
9. 91 587. 70 

UPSTREAM 
0. 00 0. 00 

120. 
0. 046 

2 

81 3013. 
0.67 3. 64 

1515. 1515. 

1490 NH CARD USED 
-u•SECNO 20080. 000 

3265 DIVIDED FLOW 

20080 00 
3820 

1. 97 
0. 000326 

CROSS SECTION J MOVED 
10 43 588. 32 
186 
0. 55 

1515. 

1,i·:;,o NH CARD USED 
"SECNO 21940. 000 

3265 DIVIDED FLOW 

2851. 
3. 25 

1515. 

CROSS SECTION #7 
21940. 00 10.63 588.63 

3820. 
2. 42 

0 000082 

1490 NH CARD 

7i 
0 41 

1400. 

*SECNO 24850. 000 

3265 DIVIDED FLOW 

989. 
1. 69 

1860, 

CROSS SECTION #8 
24850. 00 

3820. 
2. 78 

0.000183 

8.22 
393. 
0. 55 

2700. 

588.82 
1487. 

2. 24 
2910. 

726 . 
0. 71 

1515. 

UPSTREAM 
0. 00 0. 00 
783. 337. 
0. 71 0. 044 

1515. 2 

0 00 
2760 

0. 50 
720. 

0. 00 
1940. 

0. 78 
1000. 

0. 00 
172 

0 059 
2 

0 00 
709. 

0. 048 
2 

EG 
ACH 
)(NCH 
IDC 

587.87 
827. 

0. 035 
0 

588. 45 
878. 

0.035 
0 

588.65 
585. 

0. 035 
0 

588.86 
663. 

0. 035 
0 

HV 
AROB 
XNR 
!CONT 

0. 16 
1026 
0.070 

0 

o 12 
1102 . 
0. 070 

0 

0. 01 
5490 . 
0. 057 

0 

o. 04 
2487. 
0. 044 

0 

HL 
VOL 
WTN 
CORAR 

0,92 
504. 

0.000 
0.00 

0. 57 
578. 

0.000 
0. 00 

0. 19 
672. 

0, 000 
0.00 

0. 20 
833 . 

0.000 
0. 00 

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

0 O.l 
106. 

577. 79 
863.46 

0. 00 
144. 

577.89 
1310.84 

0.01 

586.39 
582. 09 

1048.67 
1942.72 

586.49 
582. 19 

1006. 77 
234 t. 13 

582.80 

578.00 106 69 
2390 24 2532.61 

0.01 
264. 

580. 60 
2735.02 

583 00 
584.00 

933. 79 
3764.38 

PAGE 17 
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16 APR 87 

SECNO 
G 
TIME 
SLOPE 

15: 16:02 

DEPTH 
GLOB 
VLOB 
XLOBL 

Ct,SEL 
GCH 
VCH 
XLCH 

CRIWS 
GROB 
VROB 
XLOBR 

WSELI<\ 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

• *SECNO 26560. 000 

• 
• 
• 
• 
•• 
• 
• 
• 
• 
• . , 
• 
• 
• 
• 
• .I 

3470 ENCROACHMENT STATIONS= 805.0 
#8 CHANNEL CROSS SECTION MOVED 

26560.00 8.93 589.02 0. 00 
3820. 1520 1860. 440 

2. 96 
0.000215 

0.90 
800 . 

<>SEct,O 28410. 000 

3470 ENCROACHMENT 

2. 57 
1710. 

STATIONS= 
;19 CHANNEL CROSS 

28410. 00 10. 01 
3820. 919. 

3. 06 i. 38 
0 001368 1400 . 

.. SECNO 29200. 000 

3265 DIVIDED FLO~/ 

589. 55 
2794. 

5. 65 
1850. 

0. 55 
330 

155.0 
SECTION MOVED 

0 00 
107. 
i. 01 

1850 

3280 CROSS SECTION 29200.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 1550 0 
CROSS SECTIOJ\J it9 

29200. 00 10.89 590. 19 0.00 
3820. 1576. 1250 994. 

3. 20 ' ' .., Cl :::-,c; ' f\Cl .... ... ~ ..... "'"'"' ............ 
0.000187 580 790. 710. 

*SECND 30100. 000 
#9 CHANrJ~! CROSS SECTION MO\/ED 

30100. 00 10. 16 590.25 0.00 
3820. 989. 2691. 140. 

3. 24 1. 53 5 33 1 01 
0 001185 300. 900 700. 

3180. 0 T't'PE= 
UPSTREAM 
0 00 589.07 

1686. 723 . 
0.035 0 035 

2 0 

2560.0 TYPE= 
DOWNSTREAM 
0.00 589. 92 
665. 495. 

0.035 0.035 
2 0 

0. 19 FEET 

2995. 0 TVPE= 

0 00 590. 23 
1399. 555. 

" n"".I:::;. " "'°JI::. ....,-. V'I.JoJ ....,._ ....,--..1.., 

2 0 

UPSTREAM 
0. 00 590. 57 
645. 505. 

0 035 0.035 
3 0 

HV 
ARDD 
XNR 
!CONT 

HL 
VOL 
~JTN 
CORAR 

1 TARGET= 

0.0o 0. 21 
799. 894. 

0.035 0. 000 
0 0.00 

1 TARGET= 

0. 37 0.75 
105. 977. 

0. 035 0. 000 
0 0.00 

1 TARGET= 

0.04 0.28 
976. 1009 

" Ji'j,t:; f\ 000 "o.J' • ....,.~~ w 

0 0.00 

0.32 0.26 
139. 1036. 

0.035 0.000 
0 0.00 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TOP~JID ENDST 

2375. 000 

0.01 582.49 
296. 583 49 

580 09 805.00 
2287. 52 3092. 52 

-155.000 

0.09 587.24 
363. 588 34 

579. 54 611. 41 
1420.98 2032.39 

1445. 000 

0. O:J 587.00 
382. 588. 10 

c;,o '4n 1556.87 !J ~ , • ...,-.... 

1149. 10 2770. 00 

0 08 587. 79 
3•:;>4_ 588.89 

580.09 127.82 
1083 64 1211 46 

• 
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16 APR 87 15: 16:02 

SECNO DEPTH CWSEL CRlWS 
G GLOB GCH GROB 
TIME VLOB VCH VROB 
SLOPE .>(LOBL XLCH XLOBR 

*SECNO 31620 000 
#9 CHANNEL CROSS SECTION MOVED 

31620.00 10.42 
3820. 1312. 
" ~M • ~, 
U'. U'O • c:o 

0. 000775 1490. 

1490 NH CARD USED 
,:.<;!"t~I\Jn '.<??6(). {i()(i 

32o5 DiViDED FLOW 

3470 ENCROACHMENT 

591. 82 0 00 
2305. 203. 

" A • " ,., . 
"'t. 'T.1 V 

..,. 
1520. 1450. 

STATIONS= 1233.0 

WSELK EG HV HL 
ALOB ACH AROB VOL 
XNL XNCH XNR IHN 
ITRiAL IDC I COr-lT CORAR 

UPSTREAM 
0.00 592.02 0 . 19 1. 43 

i 041. 523. 224. 1089. -~ r.~c r, r,1""1C ,, ~--,, ;:::_ " r..~--.r; 
U. V.:J..J U.VUJ \.I. VU'J V 'JVV 

2 0 0 0. (iO 

3478 0 TYPE= i TARGET= 
MANUFACTURED CROSS SECTION FROM CHANNEL IMPROVEMENT PLANS, 
TOP• MAP, AND TYPICAL CHANNEL CROSS SECTIONS. 

32260.00 10. t4 592. 14 0.00 0. 00 592. 17 0.02 0. 13 
3820. 2198. 1080. 542. 2502 555. i089. 111'-i'. 

3. 50 0.88 1 95 0. 50 0.042 0.035 0.040 0.000 
0. 000140 300. 640. 660. 2 0 0 0. 00 

*SECNO 33000.000 

3265 DIViDED FLOW 

3470 ENCROACHMENT STATIONS= 374. 0 2263.0 T'i'PE= 1 TARGET= 
CROSS SECTION #10 MOVED DOWNSTREAM 

'"J:lj,('\('\{\ fV\ 0 Oc; c:.o~ ~..d (\ (\(\ " 00 =;,o~ ClO (\ "" (\ i i ..... -..J....,....,'-J, ..,.., ~ • 1J ., >,J ,;c:;.., C'.,""I" ""'. '\J'-1 ~ 1,J/.a;;.., =~ ... , . ....,. ............ 
3820. 399. 1810. 1621 709. 812. 1698. 1175 

3 62 0. 55 2, 23 0.95 0.035 0. 035 0. 035 0.000 
0. 000189 460. 740. 850. r; 

~ 0 0 0. 00 

*SECNO 33750. 000 

3265 DIVIDED FLOW 

CROSS SECTION #10 
33750. 00 9.o9 592.39 0. 00 0. 00 592. 47 0.08 0. 18 

3820. 198. 2200. 1423. 242. 791. 1439. 1224 
3 72 0.82 2. 78 0 99 0 035 0. 035 0. 035 0. 000 

0 000304 750. 750. 750. 2 0 0 0. 00 

• 
PAGE 19 • 

OLOSS BANf'- ELEV -• TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST • 

• 
0.01 589. 10 
440. 590. 20 • c.t ~ 11r, ' ..., ' A-::l 

..JO J.. -you ..I. I ..I.• --r.c.. 

1624 30 1795 72 ,. 
• 
• 

2245. 000 • 
0.02 590.00 
459. 590. 00 • 582.00 1233.00 

2054. 52 3338.39 • 
• 
• 1889.000 

0 01 588.45 • 488. 588. 45 
582 35 374.00 

1876.05 2263.00 • 
• 
• 

0. 01 588 80 
5.i8. 588. 80 • 582.70 49.28 

i538. 06 1608.44 • 
• 
• 
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16 APR 87 i5: 16:02 

SECNO DEPTH CwSEL 
G GLOB GCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

*SECNO 34000. 000 

.3265 DIVIDED FLOW 

UPSTREAM TOWNSHIP 
34000. 0() 't.67 592.47 

3820. 192. 2224. 
3. 76 0. 82 2 82 

0 000'.315 250. 250. 

CRIWS 
GROB 
VROB 
XLOBR 

LiMIT 
0.00 

1404. 
1. 00 
250 

WSELK EG 
t,LOB ACH 
XIIIL XNCH 
1TRIAL IDC 

0.00 592. 55 
234 788. 

0. 035 0 035 
1 0 

H\/ 
AROB 
XNR 
ICONT 

0. Cl8 
1402. 
0.035 

0 

HL 
VOL 
i.JTrJ 
CORAR 

0 OB 
1238. 
0 000 
0.00 

OLOSS BAN~ ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TOPWID ENDST 

0.00 588.90 
526 588. 90 

582. 80 51. 85 
15i8. 64 1592.91 

• 
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1b APR 87 15· 1b 02 

**********************~*~·************************* HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MDDJFJCATION - 50,5i,52,53,54,55,56 

****************~*********~*********************** 

Tl CITv' OF AU GRES, MI - FIS 
T2 100-YEAR FLOOD ENCROACHED RUN 
T3 AU GRES RIVER 

.J1 ICHECK ING i·HNV IDIR STRT 

0 . 3. 0. 0. 0 000000 

.J2 NPROF IPLOT PRFVS XSECV XSECH 

15. 000 0.000 i. 000 0.000 0.000 

• 
PAilE 2i 

,. 
• 

THIS RUN EXECUTED 16 APR 87 i5: 16: 14 • 
• 

•• I. 
METRIC rlVINS Q WSEL FG • 0.00 0.0 0 579.600 0.000 

FN ALLDC IBW Ci-lNIM !TRACE • 
0.000 0. 000 0.000 0 000 0. 000 : . 

• 
• 

, . 
• 
• 
• 
• 
• 

, . 
• 

I • 

• 
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16 APR 87 15: 16. 02 

SECNO 
G 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
roe 

H') 
AROB 
XNR 
!CONT 

HL 
VOL 
i-iTN 
CORAR 

•LOSS BANK ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TOPWID ENDST 

*PROF 2 

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

2800 NAT G1= 1394. 59 WSEL"-' 579. 50 ENC G1= 1412 92 WSEL= 579.60 
579. 60 

RATIO= -0 0131 
NAT Gi= 1413. RATIOS LOB,CH,RDB= 0.0000 i.0000 0 0000 wSEL= 

0 00 
2000 . 

0 00 
0. 000200 

,, ... • .-~~ ,...,,....r',..,_..-r,-,,1,1 • .-. ..... .,. ............. ..lo."'T' I ... r.11~ .=,-,- "T"llr- r-.i.n-. J""'.o:-" "T'I], .... i--,1.:-,.-r nni-;..u;1A-:'"r'.."b 
VALLt::. Y bt::.L l .HJJ\f L.Ul,l"'I I t:.U HI L.l\ltf'1 I MI J 11t:. C.P-t..L/ ur f MC. t:.MO I unc.MnWM I s::.r.. 

ALL CROSS-SECTIONS IN THIS RUN WERE DERIVED FROM CORPS OF ENGHJEERS 
1976 SOUNDINGS AND EXTENDED USING 2-FT. CONTOUR MAPS (1976) . 
ALL ELEVATIONS CONVERTED FROM !GLD TO t~GVD BV ADDIMG 1 2 FEET. 

8 50 579.60 0.00 579. 50 579.67 0. 07 0. 00 0.00 
0. 2000. 0. 0 921 0. 0. O 

0. 00 2. 17 0.00 0. 000 0. 030 0.000 0.000 571. 10 
0. 0. 0. 0 0 0 0.00 166. 9i 

*SECND 500. 000 

590.00 
582 90 
56. 33 

223 24 

2800 NAT G1= 1543.96 WSEL= 579.62 ENC Gl= 1590. 57 WSEL= 
NAT Gl= 1591. RATIOS LOB, CH, ROB=c 0. 0000 1. 0000 0. 0000 l~SEL= 

579.72 RATIO= -0. 0302 
579. 72 

3470 ENCROACHMENT STATIONS= 15 0 285.0 Tl'PE= 4 TARGETc= 0,000 
500. 00 8, 72 579. 72 o. 00 579.62 579. 76 0. 05 

2000. 0. 2000, 0. 0. 1 i 55. 0 
0.08 0. 00 1 73 0.00 0. 000 0 030 0,000 

0. 000158 500. 500. 500. 2 0 0 

*SECNO 1000.000 
2800 NAT Gl= 1433 02 WSEL= 579. 71 ENC G1= 1469. 74 WSEL_= 
NAT G1-= 1470. RATIOS LOB,CH,ROB= 0.0000 1.0000 0.0000 WSEL= 

0 09 0.00 585. 20 
12. 2. 581. 20 

o. 000 571.00 3i 08 
0.00 247. 34 278.42 

579.81 RATIO= -0.0256 
579.81 

3470 Er,iCROACHMENT STATIONS= 20.0 280. 0 TYPE= 4 TARGET= 0. 000 
iOOO 00 9 60 579.80 0.00 579. 7i 

2000. 0, 2000 0. 0. 
0. 16 0. 00 1. 84 0.00 0. 000 

0.000186 500. 500. 500. 0 

<l·SECNO 1500. 000 
2800 NAT G1= 
NAT Gi= 1528. 

1490 89 WSEL= 579.80 ENC 

.1500. 00 8. 79 
2000. 0. 

0. 23 0 00 
0 000172 500. 

RATIOS LOB,CH,ROB= 0. 0000 
579.89 0.00 579 BO 

2000. 
1. 88 
500. 

(). 

0. 00 
500 . 

0. 
0. 000 

0 

579.85 0. 05 0.09 0 00 585. 20 
1088. 0. 25. 5. 581. 20 
0. 0:'30 0.000 0.000 570.20 34. 99 

0 0 0.00 240.03 275. 01 

Gt~ 1528. 39 WSEL= 579.90 RATIO= -0. 0252 
i 0000 0 0000 WSEL= 579. 90 

579.94 0. 05 0 09 0.00 587.70 
1066. 0. 37. 8. 582 9,j 
0. 030 0.000 0.000 571. 10 44. 49 

0 0 0. 00 215. 56 260.05 
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i6 APR 87 15: 16:D2 

• SECNO DEPTH CWSEL CRIWS ~JSELI<. EG HV HL. OLDSS BANK ELEV 
Q GLOB GlCH GROB AL.OB ACH AROB VOL Ti,JA LEFT/RIGHT 

• TIME VLOB VCH VROB XNL xNCH XNR WTN ELMIN SSTA 
SLOPE XL.DBL XL.CH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

• 1 *SECNO 2000. 000 

• 
e 

• 
• 
• 
• 
• 
• 
• ., 
• 
• 
• 
- ' •1 

• 
• 
• I 

2800 NAT G1:;;;: 1167.40 WSEL= 579. 91 ENC 
NAT Qi= 1219. RATIOS LOB,CH,ROB= 0.0000 

Gt;'.;: 1219. 16 
1. 0000 0. 0000 

WSEL= 
WSEL.= 

580 01 
580. 01 

RATIO= =0.0443 

3470 ENCROACHMENT STATIONS= 20.0 290. 0 TYPE= 4 TARGET= 0. 000 
2000 00 8. 79 579.99 0 00 579. 91 580 05 0 Ob 

~l"\J"\r\ r, "')i•\,"'\,'; " r, 000 " c;vuv v. c;vvv v. V, 707 V, 

0 30 0.00 2. 02 0. 00 0.000 0. 030 0.000 
0.000271 500. 500. 500. 0 0 0 

*SECNO 2500.000 
2800 NAT G1= 1419.44 WSEL= 580.04 ENC Qi= 1472. 72 WSEL= 
NAT G1= 1473. RATIOS LOB,CH,ROB= 0.0000 1 0000 0.0000 WSEL= 

0. 11 0. 00 585 20 
no 'r, 581 ~n ~, ,, . ,v. ~v 

0.000 571. 20 34.29 
0. 00 251. 41 285.71 

580. 14 RATIO= -0.0375 
580. 14 

3470 ENCROACHMENT STATIOr·lS= 40.0 330. 0 T'YPE= 4 TARGET= 0.000 
2500. 00 8. 81 580. 11 rJ. 00 580. 04 580. 16 0 05 

2000. 0. 2000. 0. 0 1100 . 0. 
0.37 0 00 1, 82 0. 00 0. 000 0.030 0.000 

0.000189 500. 500. 500. 1 0 0 

*SECNO 3000 000 
2800 NAT G1= t435. 16 WSEL= 580 13 EIIIC Gl-= 1453. 11 WSEL= 
NAT Gl= 1453. RATIOS LOB,CH,ROB= 0. 0000 1. 0000 0. 0000 i.JSEL= 

3000. 00 9. 70 580. 20 0.00 580. 13 580.26 0.06 
2000. 0. 2000. 0. 0 1003 0 
0.44 0 00 1. 99 0.00 0 000 0.030 0.000 

0. 000191 500. 500. 500. 0 0 0 

*SECNO 3500. 000 
2800 I\JAT Gl= 1547 10 WSEL= 580. 24 ENC Gl= 1605. 57 WSEL= 
NAT Gl= 1606. RATIOS LDB,CH,ROB= 0.0000 1 0000 0.0000 WSEL= 

0. 11 0. 00 585.20 
61. 13. 582.80 

0. 000 571. 30 57.80 
0. 00 249. 40 307. 20 

580.23 RATIO= -0.0125 
580.23 

0. 09 0.00 586. 80 
73. 16 . 582. 90 

0. 000 570. 50 35.26 
0. 00 198.96 234. 22 

580. 34 RATIO= -0.0378 
580.34 

3470 ENCROACHMENT STATIONS= 40 0 320. 0 TYPE= 4 TARGET= 0.000 
3500. 00 9. 11 580. 31 0. 00 580. 24 580. 35 0.05 0. 09 0.00 585. 20 

2000. 0. 2000. 0. 0. 1166 0. 85. 19. 582.60 
0. 53 0. 00 1 72 0 00 0. 000 0.030 0.000 0 000 571. 20 56.45 

0 000160 500 500. 500. i 0 0 0. 00 255. 32 311. 77 
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16 APR 87 15: 16: 02 

SECNO DEPTH CWSEL CRIWS WSELI'. EG HV HL 0L058 BArJi-<. ELEV 
G GLOB GCH GROB ALDB ACH ARDB •JOL T~JA LEFT/RIGHT 
TIME VLOB VCH VROB XNL -~NCH XNR wTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT CORAR TOPWID ENDST 

xSECNO 4000.000 
2800 NAT G1= 1480.05 WSEL= 580. 32 ENC G1= 1518.43 WSEL= 
NAT G1= 1518. RATIOS LOB,CH,ROB= 0.0000 i. 0000 0.0000 WSEL= 

580 42 RATIO= -0.0259 
580.42 

3470 Er>lCROACHMENT STATIONS= 40.0 290. 0 TYPE= 4 TARGET= 
4000, 00 9. 58 

2000. 0. 
0. 60 0.00 

0. 000177 500. 

1490 NH CARD USED 
*SECNO 4500.000 

580. 38 
2000. 

1. 84 
500 . 

~JATER EL=X5 CARD= 580. 400 

0.00 580.32 580. 44 
0. 0 t085. 

0.00 0 000 0.030 
500. 0 0 

VALLEY SECTIONS 10 TO 3 HAVE BEEN CONVERTED 
FROM !GLD DATUM TO NGVD DATUM BV ADDING i. 2 FT 
CROSS SECTIONS ARE REFERENCED TO NGVD. 

0.05 0.08 
0. 98. 

0.000 0 000 
0 0 00 

THE REMAINING 

COMBINATION OF SECTION 4500 IN AU GRES RIVER, OVERFLOW WEIR IN 

4500. 00 
3820. 
0.63 

0. 000699 

OVERBANK OF AU GRES RIVER, AND IN UNNAMED SMALL CHANNEL 
9.00 580. 40 0.00 580.30 580.66 0 26 

0. 3820. 0. 0, 937. 0 . 
0.00 4.08 0.00 0.000 0.030 0.000 
500. 500. 500. 0 0 0 

*SECNO 5560.000 

0. 1 GI 

110 
0.000 

0 00 

0. 000 
0.00 

21. 
570.80 
229. 15 

RIGHT 

0.06 
24. 

571. 40 
167.88 

581. 20 
581 20 
48. 69 

277.84 

585.20 
100001. 20 

92. 12 
260.00 

2800 NAT Ql= 17i5.67 WSEL= 581.05 ENC Gl= 1759. 10 WSEL= 
NAT Ql= 1766 RATIOS LOB,CH,ROB= 0.0038 0.9962 0.0000 WSEL= 

581. 15 RATIO= -0 0253 
581. 15 

3470 ENCROACHMENT STATIONS= 384.0 582.0 TYPE= 4 TARGET= 0.004 
VALLEY SECTION NO. 9 IN AU GRES RIVER - CliANNEL POINTS WERE TAKEN 
FROM CORPS OF ENGINEERS SOUNDINGS - POINTS ABOVE THE EXISTING WATER 
SURFACE WERE FIELD MEASURED - CROSS SECTION A 

5560.00 
3820. 

0. 73 
0 000479 

9. 72 581 12 0 00 581.05 
0. 3820. 0 0. 

0.00 3. 15 0.00 0 000 
1060. 1060. 800. 2 

*SECNO 6820.000 

581. 28 
1213 
0 035 

0 

0. 15 O.o1 0.01 
0. .t36. 28 . 

0.000 0. 000 571 40 
0 0.00 190.Si 

583. 10 
583. 50 

384.00 
574.81 

2800 NAT G1= 2180.82 WSEL= 581. 57 ENC Gi= 2225. 08 WSEL= 
NAT G1= 2243. RATIOS LOB,CH,ROB= 0.0000 0. 9921 0.0079 WSEL= 

581.67 RATIO= -0.0205 
581. 67 

• 
PAGE 24 • 

• 
• 
• 
• I. 
• 
• 
• 
• 
• 
• 
• 
• 
• ,. 
• 
• 

:e 

• ,. 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

16 APR 87 15: 16·02 

SECl,JO DEPTH CWSEL CR!WS WSELK EG f·N HL OLOSS BANK ELEV 
G GLOB GCH GROB AL.OB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH \/ROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL roe !CONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 220. 0 400. 0 TVPE= 4 TARGET= 0 008 
VALLEY SECTION 8 - CROSS SECTIOl'1 B 

6820.00 11. 03 581 63 0 00 581. 57 581. 75 0. 12 0.47 0. 00 583.20 
3820. 0. 3820. 0. 0. 1357. 0. i 73. 33. 583. 30 
0.85 0. 00 2.81 0 00 0 000 0. 035 0 000 0.000 570. 60 220.00 

0. 000300 1260. 1260. 1260. 2 0 0 0. 00 175. 92 395.92 

·•SECNO 7780 000 
2800 NAT Qi= 2297.27 WSEL= 581. 85 ENC G1= 2340 06 WSEL= 581.95 RATIO= -0.0186 

581 95 NAT G1= 2363. RATIOS LOB,CH,ROB= 0.0003 0.9902 0.0095 WSEL= 

3470 ENCROACHMENT STAT 1 Oi\JS= 1000 0 1160. 0 
VALLEY SECTION 7 - CROSS SECTION C 

7780. 00 11. 30 581.90 0. 00 581. 85 
3820. o. 3820. 0. 0. 

0 95 0. 00 2. 84 0.00 0. 000 
0 000272 940. 960. 990. 0 

TYPE= 

582.03 
1346. 
0. 035 

0 

4 TARGET= 

0. 13 
o. 

0 000 
0 

0. 27 
203 

0.000 
0 00 

0. 010 

0. 00 
37 

570. 60 
159. 20 

582.60 
582.20 

1000. 18 
1159. 37 

• i a;SECNO 8640. 000 

• 
•• 
• 
• 
• 
•• 
• 
• 
• 
• 

2800 NAT Gl= 2532. 15 WSEL= 582. 08 ENC Gl= 2570.88 WSEL= 
NAT Gt= 2973. RATIOS LOB,CH,ROB= 0 0000 0 86~7 0. 1352 wSEL= 

582. 18 RATIO= -0. 0153 
582. 18 

8470 ENCROACHMENT STATIONS= 
VALLEY SECTION 6 -

813.0 970. 0 rvPE= 4 TARGET= 0. i35 

8640.00 
3820. 

1. 04 
0. 000225 

11. 93 582. 13 
0. 3820. 

0.00 2.67 
860. 860. 

*SECNO 9230 000 

CROSS SECTION D 
0.00 582.08 

0. 0. 
0 00 0.000 
860 ,., 

c. 

582.24 
1429 
0.035 

0 

0. 1 i 
0. 

0 000 
0 

2800 NAT G1= 2504 46 WSEL= 582.22 ENC G1= 2543. 08 WSEL= 
NAT G1= 2543. RATIOS LOB,CH,ROB= 0. 0000 l 0000 0.0000 WSEL= 

0.21 0. 00 582.70 
230 40. 582.30 

0.000 570. 20 813. 12 
0. 00 156 47 969.60 

582. 32 RATIO= -0.0154 
582. 32 

3470 ENCROACHMENT STilTIONS~, 1167. 0 1321. 0 TYPE= 4 TARGET= 0. 000 

9230.00 
3820 

1. 10 
0. 000230 

VALLEY SECTION 5 - CROSS SECTION E 
12. 06 

0 
0. 00 
520. 

582.26 
3820. 

2 74 
590. 

0. 00 
0. 

0. 00 
.",75 

582.22 
0. 

0. 000 
0 

582.38 
1395. 
0. 035 

0 

o. 12 
0. 

0 000 
0 

0. 13 
250 

0.000 
0.00 

0.00 583. 50 
42. 582. 90 

570.20 1167.24 
152. 46 1319. 70 
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i6 APR 87 

SECNO 
G 
TIME 
SLOPE 

15: 16. 02 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

·>SECNO 10430. 000 

CRIWS 
GROB 
VRDB 
XLOBR 

WSELI-<. EG 
ALOB ACH 
Xi·~L )(NCH 
!TRIAL IDC 

H\/ HL OLOSS BANK ELEV 
AROB VOL TWA LEFT/RIGHT 
XNR WTN ELMIN SSTA 
!CONT CORAR TOPWID ENDST 

2800 NAT Gt; 2450 63 WSEL= 582. 50 Er~C Qi= 2493. 98 WSEL= 582.60 RATIO; -0.0177 
582. 60 NAT Gl= 2494 RATIOS LDB,CH,ROB= 0. 0000 i.0000 0.0000 WSEL= 

3470 ENCROACHMENT STATIONS-= 856.0 1000.0 T''t'PE= 4 TARGET= 0.000 
VALLEY SECTION 4 CROSS SECTION F 

1 I"\ JI r:;n "" . ,.., . ,., c.n~ ;.::<"'.::l r, r,I"\ i:::.n•""• ,er, .C.L'.'lt"I , , ,.. . ~. 
..1.v-r,,:,v, vv LG L.., ..,rec:. . ..,.., . ., vv .Joe:;., ..JV Jar.:. co V, LG 

3820. 0. 3820 0. 0. i353. 0 
1. 21 0 00 2. 82 0. 00 0. 000 0.035 0.000 

0.000239 1260 1200. 1120. 0 0 0 

i>SECND 11940.000 
2800 NAT G1= 2239.75 WSEL= 582.89 ENC G1= 2279 03 WSEL= 
NAT Gl= 2279. RATIOS LOB, CH, ROB= 0. 0000 0. 9999 0 0001 ~JSEL= 

,., ~,,,, ,, 
"" C<O"l "" v. ~o V vv .JO..;J, VV 

287. 46. 583.20 
0.000 570 40 856.08 

0 00 143 36 999.45 

582.99 RATIO= -0.0175 
582. 99 

3470 ENCROACHMENT STATIONS= 546,0 687, 0 TYPE= 4 TARGET= 0,000 
VALLEY SECTION 3 

11940 00 12.22 582. 92 
3820. 0 3820. 

1 35 0.00 3 00 
0.000287 141(J, 1510. 

-1'-SECNO 12400 000 

- CROSS SECTION G 
0 00 582.89 

0. 0 
0.00 0 000 

1610 0 

583. 06 
1274. 
0.035 

0 

0. 14 
0. 

0.000 
0 

2800 NAT G1= .1753 87 ~JSEL= 582 99 ENC G1= 1782 16 WSEL= 
NAT G!" 1782. RATIOS LOB, CH, ROB= 0. 0000 1. 0000 0. 0000 WSEL= 

0. 39 
333. 

0. 000 
0.00 

0.00 
51. 

570.70 
140. 37 

583.90 
583. 40 

546 46 
686.84 

583.09 RATIO= -0.0161 
583.09 

3470 ENCROACHMENT STATIOMS= 240.0 380 0 TYPE= 4 TARGE"T:= 0.000 
MICHIGAN AVENUE ( # 1) - CROSS SECTION H 

12400. 00 1.1. 62 583.02 0 00 582. 99 583. 25 0. 23 
3820. 0 3820. 0. 0. 1003. 0. 

1. 39 0.00 3. 81 0 00 0 000 0. 035 0. 000 
0. 000471 510 460. 410. 2 0 0 

*SEOlO 13180. 000 
2800 NAT Ql= 1673.73 WSEL= 583.38 ENC 01= 1705.26 WSEL= 
NAT Qi= 1705. RATIOS LOB,Grl,ROB= 0. 0000 1.0000 0 0000 WSEL= 

0. 17 0.03 590. 60 
345. 52. 590. 10 

0.000 571.40 ~256. 64 
0.00 111. 07 367 71 

583.48 RATIO= -0 0188 
583. 48 

3470 ENCROACHMENT STATIONS= 270.0 390. 0 TYPE= 4 TARGET= 0.000 
CROSS SECT10N 1 

i3i80. 00 !2 00 583.40 0.00 583 38 583. 64 0 . 28 0 38 0.00 583. 30 
3820. o. 3820. 0. 0. 989. 0. 363 55. 584. 00 

1. 44 0.00 3. 86 0 00 0. 000 0.035 0.000 0 000 571.40 270.00 
0. 000516 780. 780. 780. 0 0 0 0.00 118. 70 388. 70 
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16 APR 87 i5: i6:02 

SECNO DEPTH C~JSEL CRIWS WSELK EG 
Cl GLOB GCH GROB ALOB ACt-l ..,.. .,.,..., __ 

VLOB VCH , .1rn::. VROB Xl,JL Xt\JCH 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC 

CCHV= 0. 300 CEHV= 0. 500 
*SECND 13975. 000 

3470 ENCROACHMENT STAT lOt-15= i49. 9 265. 0 TYPE~ 
CROSS SECTION DOWNSTREAM OF RT 23 BRIDGE 

13975.00 8. 59 583. 89 0. 00 583.86 584. 19 
3820. 

1. 49 
0. 000856 

0, 
0. 00 
795. 

*SECNO 13976.000 

3820. 
4.44 
795. 

0. 
0.00 
795. 

0. 
0. 000 

2 
0.035 

0 

HV HL 
AROB VOL 
XNR 1 ,"T":.J 

WI 1"-' 

!CONT CORAR 

1 TARGET= 

0. 31 0. 52 
0 380 

0 000 0 000 
0 0.00 

3370 NORMAL BR 1 DGE, NRD= 12 MIN EL TRD= 591. 60 MAX ELLC= 588. 70 

3470 ENCROACHMENT STATIONS~ i49.9 265. 0 TYPE= 1 TARGET= 
DOWNSTREAM FACE OF RT 23 BRIDGE 

13976. 00 8. 58 583. 88 0.00 583 85 584.21 0.33 0.00 
3820. 0. 3820. 0. 0. 828. 0. 380. 

1. 49 0. 00 4.62 0.00 0.000 0. 030 0. 000 0.000 
0 000799 1. 1 1. 1 0 0 -31. 23 

• ' ,.SEC NO 14016. 000 

• 
• . , 
• 
• 
• 
• 
• 
• 

3370 NORMAL BRIDGE,NRD= i2 MIN ELTRD= 591.60 MAX ELLC= 588.70 

3470 ENCROACHMENT STATIONS= 

14016. 00 
38::?0. 

1. 50 
0. 000790 

UPSTREAM FACE rn= RT 
8 61 583. 9i 

0. 3820 
0.00 4 60 

40. 40. 

*SECNO 14017. 000 

3470 ENCROACHMENT STATIONS= 

149. 9 265. 0 
23 BRIDGE 

0.00 583 89 
0. 0. 

0.00 0.000 
40. 0 

149 9 265. 0 
CROSS SECTION UPSTREAM OF RT 23 BRIDGE 

14017. 00 8 65 583. 95 0.00 583.92 
3820. 0. 3820 0 0. 

1. 50 0. 00 4. 41 0.00 0 000 
0 000835 1 1. l. 2 

TYPE= 

584. 24 
831. 

0. 030 
0 

TYPE= 

584.25 
866. 

0.035 
0 

1 TARGET= 

0. 33 0.03 
0 380. 

0. 000 0.000 
0 -31. 34 

1 TARGET= 

0. 30 0.00 
0. 380 

0.000 0.000 
0 0.00 

• 
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•LOSS BANK ELEV • TWA LEFT/RIGHT 
,-, ~Tkl :-r-,.T A 
t:.L.l"J l l'I ~~,,., 
TOPWID ENDST • 

• 
115.100 • 

0. 04 582. 70 
57 100000.00 • 575. 30 149.90 

1 i 5. 10 265.00 • 
• 
• !15 100 

0. 01 582. 70 • 57. 100000.00 
575. 30 i49.90 
1 i 5. 10 265. 00 • 

• 
• 

ll 5 .. 100 • 0.00 582.70 
57. 100000.00 

575. 30 149. 90 ' • ii 5. 10 265.00 

• 
115. iOO • 

0 01 582. 70 
57. 100000.00 --575.30 149.90 

1 i 5. 10 265.00 • 
I • 
• 
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16 APR 87 i5: 16:02 

SECNO DEPTH C~JSEL 
G GLOB GCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

CCHV= 0. 100 CEHV= 0. 300 
*SECr<D 14077. 000 

CRHIS WSELK 
GROB ALOB 
VROB XNL 
XLOBR ITRIAL 

EG HV HL OLOSS BANK ELEV 
ACH AROB VOL T~lA LEFT/RH)HT 
XNCH XNR WTN ELMIN SSTA 
IDC ICONT CORAR TOPl.JID ENDST 

2800 NAT 01= 1339.64 WSEL= 583. 98 ENC Gl= 1369.45 WSEL= 584. 08 RATIO= ··O. 0222 
584. 08 NAT Gl= 1370. RATIOS LOB,CH,ROB= 0.0004 0.9993 0.0004 WSEL= 

3470 ENCROACHMENT STATIONS= 149.9 265.0 TYPE= 4 TARGET= 0.001 
CROSS SECTION AT BRIDGE MOVED UPSTREAM 

14077.00 8.67 584. 00 0. 00 583.98 584.30 
3820. 0. 3820. 0. 0 868 . 

1. 50 0.00 4.40 0.00 0.000 0.035 
0. 000828 oO. 60. 60. 0 0 

*SECNO 15000.000 

0.30 
0. 

0.000 
0 

2800 NAT Qi= 135i.07 WSEL= 584.72 ENC u1~ t377.70 WSEL= 
NAT 01= 1379. RATIOS LOB,CH,ROB= 0.0004 0 9992 0.0004 WSEL= 

0 05 
382 

0.000 
0.00 

0.00 
57 

575. 33 
1 i 5 10 

582. 73 
582. 73 

149.90 
265.00 

584.82 RATIO= -0.0197 
584. 82 

8470 ENCROACHMENT STATIOIIIS= 149. 9 265. 0 TYPE= 4 TARGET= 0. 001 
CROSS SECTION AT BRIDGE MOVED UPSTREAM 

15000.00 
3820. 

1. 56 

8 71 584, 76 0.00 584. 72 585 06 
0. 3820. 0. 0. 873. 

0.00 4. 37 0.00 0.000 0.035 
0.000813 923. 923. 923. 2 0 

1490 NH CARD USED 
*SECNO 16000.000 

3265 DIVIDED FLOW 

CROSS SECTiON J MOVED 
16000.00 8. 71 

3820. 6 . 
1. 61 0.97 

0. 001145 1000 

1490 NH CARD USED 
-!!-SECMO 17050.000 

585.63 
3738 

5. 27 
1000. 

DOWNSTi'lEAM 
0. 00 585. 59 586. 05 

75. 7. 709. 
i. 35 0.040 0 035 

1000. 2 0 

0.30 
0. 

0 000 
0 

0.42 
56 

0. 070 
0 

2800 NAT Qi= 1297.20 WSEL= 586 63 ENC G1= 1297.20 WSEL= 
NAT G1= 1344. RATIOS LOB,CH,ROB= 0. 0035 0.8842 0. 1123 WSEL~ 

0. 76 
400 . 

0. 000 
0.00 

0. 96 
419. 

0.000 
0.00 

0. 00 
59. 

576 05 
1 i 5. 10 

0.04 
62. 

576. 92 
137. 52 

583.45 
583.45 

149. 90 
265.00 

585. 52 
581. 22 

101. 73 
370.00 

580 73 RATIO= 0.0000 
586. 73 

3·'¼70 ENCROACHMENT STATIOr-15= 250 0 565. 1 TIPE"' 4 TARGET= 0 035 

• 
PA.:lE 28 •• 

• 
• 
• 
• 
• 
• 
• 
• I. 
• 
• 
• 
• 
• 
• 
• 
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16 APR 87 

17050 00 
3820. 

i 68 
0.000849 

15· 16:02 

CROSS SECTION J 
9 08 586. 78 

0. 3487. 
0. 00 

1050. 
4 68 

.1050. 

1490 NH CARD USED 
~SECNO 18565 000 

0. 00 
333. 
0. 9i 

1050. 

586.63 587. 09 0. 31 
0. 745. 364 

0. 000 0. 035 0. 070 
2 0 0 

2800 NAT G1= 1810. 37 WSEL.= 587.70 ENC Gl= 1810. 37 WSEL= 
NAT Gi= 1874. RATIOS LOB, CH, ROB= 0. 0243 0. 7774 0. 1983 WSEL.= 

!. 03 0 Oi 586.30 
442. 68. 582. 00 

0.000 577. 70 .250.00 
0. 00 315. 13 565. 13 

587.80 RATIO= 0.0000 
587. 80 

3470 ENCROACHMENT STATIONS= 1210.0 1 70/,,. 0 TYPE= 4 TARGET= 0. 034 
CROSS SECTION J MOVED UPSTREAM 

18~65. 00 10.05 
3820. 30. 

1 82 0. <',0 
0 000436 1515. 

1490 NH CARD USED 
*SECNO 20080.000 

587 84 0. 00 587. 70 
3061. 729. 51. 

3.64 0. 82 0. 060 
1515. 1515. 2 

588.00 0. 17 
840. 885. 

0. 035 0 070 
0 0 

2800 NAT G1= 2114. 16 WSEL= 588. 32 ENC G1m 2114. 16 WSEL= 
NAT Gl= 2193. RATIOS LOB, CH, ROB= 0. 0575 0. 7325 0. 2100 !•JSEL= 

3265 DIVIDED FLOW 

0.90 0. 01 586 39 
492. 82. 582.09 

0. 000 577 79 1210.04 
0.00 496.00 1706. 04 

588.42 RATIO= 0.0000 
588, 42 

:N70 ENCROACHMENT STATIOrJS= 1590. 7 2162. i TYPE= 4 TARGET= 0. 036 
CROSS SECTION J MOVED UPSTREAM 

20080.00 .10. 55 
3820 i59. 

1. 97 0. 79 
0.000322 1515. 

1490 NH CARD USED 
*SECNO 21940.000 

588.44 
2894. 
3.25 

1515. 

0 00 588. 32 
767. 201. 
0.81 0. 046 

1515. 2 

588. 57 0 13 
890. 952. 

0 035 0. 070 
0 0 

2800 NAT G1= 4224. 64 WSEL= 588.63 ENC Qi~ 4224.64 WSEL= 
NAT G1= 4402. RATIOS LOB,CH,ROD= 0. 0198 0.2529 0.7274 WSEL= 

0265 DIVIDED FLOW 

0. 56 0. 00 586.49 
558. 100. 582. 19 

0. 000 577. 89 1590.66 
0 00 551. 30 2162.09 

588. 73 RATIO= 0.0000 
588. 73 

3470 ENCROACHMENT STATIONS= 264 0 1963. 9 TYPE= 4 TARGET~ 0. 040 
CROSS SECTION #7 

21940. 00 10.76 588. 76 0. 00 588. 63 588 77 0 01 0. 19 0. 01 582 80 
3820. 0. 957. 2863. 0. 592. 5206. 644. 122. 582.80 

2. 42 0. 00 1. 62 0. 55 0. 000 0. 035 0. 057 0.000 578. 00 264. 00 
0 000083 1400. i860. 720. 2 0 0 0 00 i667.0i i 963. 91 
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16 ,\PR 87 15. 16:02 

SECNO DEPTH 
G GLOB 
TIME VLOB 
SLOPE XLOBL 

1490 NH CARD USED 
*SECNO 24850. 000 

CWSEL 
QCH 
\/CH 
XLCH 

CRIWS 
GROB 
\/ROB 
XLOBR 

WSELK EG H\J 
ALOB ACH AROB 
XNL XNCH XNR 
I TRIAL IDC !CONT 

2800 NAT G1= 2825. 17 WSEL= 588 82 ENC Qi= 2825 17 WSEL= 

HL OLOSS BANK ELEV 
\/OL Tt~A LEFT/RIGHT 
WTN ELMIN SSTA 
CORAR TOPWID ENDST 

NATGli= 2980. RATIOSLDB,CH,RDB= 0.1112 0.3709 0.5119 WSEL= 
588. 92 RATIO= 0.0000 

588.92 

8265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 1411. 3 3552 5 T"IPE= 4 TARGET= 0. 052 
CROSS SECT I Or•J #8 

24850. 00 8 34 588 94 0 00 588. 82 588. 98 0. 04 
3820. 347. 1496. 1977. 506. 673. 2600. 

2. 77 0.69 2 'i':1 . ~~ 0. 76 0. 050 0. 035 0. 046 
0. 000176 2700. 2910. 1000. 2 0 0 

*SECNO 26560. 000 
2800 NAT Qi= 2607 73 WSEL= 589.02 ENC Qi= 2607 73 WSEL= 
NAT Gil= 2752 RATIOS LOB,CH,ROB= 0 4011 0.4706 0. 1283 ~JSEL= 

0.20 0.01 583.00 
792. 174. 584 00 

0.000 580.60 1411.25 
0 00 2094 13 3552. 51 

589. 12 RATIO= 0 0000 
589. 12 

3470 ENCROACHMENT STATIONS= 1106. 3 2428. 8 TYPE= 4 TARGET~ 0. 052 
#8 CHANNEL CROSS SECTION MOVED UPSTR~AM 

26560. 00 9 04 589. 13 0. 00 589. 02 589. 19 0.06 
3820. 1517. 1884 419. 1514. 732. 536, 

2 94 1. 00 2. 57 0. 78 0. 035 0.035 0.035 
0. 000211 800. 1710. 330. l 0 0 

<>SECl~O 284 IO 000 
2800 NAT Ql= 1032.97 WSEL= 589 55 ENC G1= 1032.97 WSEL= 
NAT Gl= 1106. RATIOS LOB,CH,ROB= 0.2685 0. 6978 0 0337 WSEL= 

0.20 0.01 582.49 
850 196. 583. 49 

0.000 580.09 1106.29 
0.00 1322. 52 2428.80 

589. 65 RATIO= 0.0000 
589.65 

3470 ENCROACHMENT STATIOMS= 1107. 3 1760. 0 TYPE= 4 TARGET~ 0. 066 
#9 CHANNEL CROSS SECTION MOVED DOWNSTREAM 

28410.00 10. 10 589. 64 0 00 589. 55 590 03 
3820 959. 2857 3. 577 501. 
3.04 1 66 5. 7\ 1 34 0.035 0.035 

0. 001375 1400 1850 1850. 3 0 

*SEGr~O 29200. 000 

o. 39 
3 

0.035 
0 

2800 NAT Qi= 2792. 70 WSEL= 590. 19 ENC Gi,= 2792. 70 WSEL= 
NAT G1~ 3815. RATIOS LOB, CH, ROB= 0. 5512 0. 2445 0. 2043 !~SEL= 

0. 74 
921 

0. 000 
0 00 

0. 10 587. 24 
231. 588 34 

579. 54 1107. 31 
652.66 1759. 97 

590. 29 RATIO= 0.0000 
590 29 
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16 APR 87 15: 16: 02 

SECl~O DEPTH C~ISEL CRIWS 
G GLOB GCH GROB 
TIME VLOB \)CH VROB 
SLOPE XLOBL XLCH XLOBR 

3265 DiViDED FLOi,,I 

32B0 CROSS SECTION 29200.00 Et.TENDED 

29200.00 
3820. 

3. 17 
0.000185 

CROSS SECTION #9 
it /JO 590.30 
2184 

1. 07 
580. 

1269. 

*SECNO 30100. 000 

,t • ., .. .. , .., 
.1 ,c; ,1 ...... .., 

0. 00 
367. 
1. 29 
710. 

WSELK EG 
ALOB ,\CH 
XNL XNCH 
ITFIIAL IDC 

0.30 FEET 

l'j ,, ~i:::. ,, T'.Jr,r--
.c-..:~•t.J.J . .. I rrc.-

590. 19 590. 34 
2050. 562. 
0. 035 0. 035 ~. 

n. 0 

H'•I HL OLOSS BANK ELEV 
AROB VOL TWA LEFT/RIGHT 
xr~R l•iTt•i ELMiN SSTA 
ICONT CORAR TOPt.JID ENDST 

A TARGET= ,_, ... ',LC .. ,., . .c;;.ou 

0. 04 0. 28 0. 04 587 00 
285. 950. 243. 588 10 

0. 035 0. 000 579. 30 1214. 29 
0 0. 00 i 128 82 2435. 44 

2800 NAT Qi= 1109.47 WSEL= 590. 25 ENC Qi= 1109 47 
0 0438 

WSEL= 
WSEL= 

590 35 
590. 35 

RATIO= 0.0000 
~!AT Gi= 1184. R.AT!DS LOB, C.H., .ROB= 0 28i5 0. 6747 

3470 EtKROACHMENT STATIONS= :J54. 7 923. 6 TYPE= 4 TARGET= 0. 063 
#9 CHANt~EL CROSS SECTION MOVED UPSTREAM 

30100.00 10. 24 590.33 0. 00 590.25 590.67 o. 34 
3820. 1010. 2761 4,:; 582. 51 i. 25. 

3.21 1. 73 5.4t 1. 94 0.035 0.035 0 035 
0. 001201 300. 900. 700 2 0 0 

,,sECNO 31620 000 
2800 NAT G1= 1372. 07 WSEL= 591. 82 ENC G1= 1372 07 WSEL= 
N.<1T G1= 1478. RATIOS LOB, CH, ROB= 0. 3672 0. 5723 0 0606 ~JSEL= 

0.24 0. 09 587 79 
973 251. 588. 89 

0.000 580. 09 354. 73 
0. 00 568. 85 923. 57 

591.92 RATIO= 0.0000 
591.92 

3470 ENCROACHMENT STATIONS= o6i. 0 1457. l TYPE= 4 TARGET= 0.072 
#9 CHANNEL 

31620. 00 10 52 
3020. 1366. 

3. 34 i. 49 
0 000773 1490. 

1490 "IH CARD USED 
*SECNO 32260. 000 

CROSS SECTIO\'>J MOVED 
591 92 0.00 
2351. 103. 

4 44 i. 51 
1520. 1450. 

UPSTREAM 
591 82 

915. 
0.035 

2 

592. 12 
529. 

0 035 
0 

0. 20 
68. 

0. 035 
0 

2800 NAT Gi= 3224. 12 WSEL= 592. i4 ENC 11= 3224. 12 WSEL= 
NAT Gt= 3768. RATIOS LOB,CH,RDB= 0.6171 0.2470 0. 1359 ~JSEL= 

i 1+4 
1018. 
0.000 

0. 00 

0. 01 589. 10 
274. 590. 20 

581. 40 661 00 
796. 08 1457 08 

592.24 RATIO= 0.0000 
592.24 
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16 AFR 87 15·16:,)2 

SEC~lO DEPTH CWSEL CRIWS WEELK EG HV HL 
~ r.1 ,,n r,r;i l r,nr,r, 1,1 Mr, ,.,-.; I 

"' l.lLUU \ll\.,M l!U'~UO ML.LID , .. .,,.,r, ~ :-,r,'r, I.Jr!:! 
MJ'":UD VUL 

TIME VL0B VCH VR0B XNL XNCH XNR WTN 
SLOPE XL0BL XLCH XLDBR ITRIAL !DC IC0NT COf1AR 

3265 DIVIDED FL0~l 

3280 CROSS SECTION 32260.00 EXTENDED 0.25 FEET 

3470 ENCROACHMENT STATIONS= 1097 5 2577. 4 TYPE= 4 TARGET= 

32260 00 
3820. 
3.45 

0. 000138 

MANUFACTURED CROSS SECTION FROM CHANNEL IMPROVEMENT PLANS, 
TOP• MAP, AND TYPICAL CHANl~EL CROSS SECTIONS. 

10. 25 592.25 0. 00 592 14 592. 27 0.02 0. i3 
2432. 10'96. ~191. 2829. 562. 402. 1043. 

0. 86 1 95 0. 73 0 042 0. 035 0.040 0. 000 
300. 640. 660. 2 0 0 0. 00 

*SEO·JO 33000 000 

0LOSS BANI<. ELEV 
T,.iA 
'"'M LEFT/RIGHT 
ELMIN SSTA 
T0PWID ENDST 

0. i44 

0. 02 590.00 
283. 590. 00 

582.00 1097 49 
1431. 31 2577.38 

2800 NAT Qi= 2780. 0'5 WSEL= 592. 24 ENC (H= 2780. 05 WSEL= 
NAT Gi= 3150. RATIOS LOB, CH, ROB= 0. !029 0. 4273 0. 4698 l•JSEL= 

592.34 RATIO= 0.0000 
592 34 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIONS= 1093 9 2308. 2 TYPE= 4 TARGET= 0 117 
CROSS SECTION $)10 MOVED DOWNSTREAM 

33000. 0() 9. 99 592. 34 0 00 592.24 592. 38 0. 04 0. 11 O.Oi 588.45 
3820. 191. 1837. 1793. 242. B23 1856. 1093. 303. 588. 45 

3. 57 0. 79 2.23 0. 97 0 035 0. 035 0 035 0.000 582. 35 i093.93 
0.000186 460. 7,10. 850. 0 0 0 0 00 1213.54 2308. 19 

*SECNO 33750. 000 
2800 NAT Ql= 2191.23 WSEL= 592. 39 ENC Gl= 2191 23 WsEL= 592 49 RATIO= 0.0000 

592. 49 NAT Gl= 2319. RATIOS LOB,CH,R0B= 0.0563 0. 5563 D. 3875 WSEL= 

3265 DIVIDED FLOW 

3470 ENCROACHMENT STATIDNS=c 
CROSS SECTtON 1\10 

33750. 00 9.79 592 49 
8820. 115. 2245. 

3. 67 
0 000303 

1. 03 
750. 

225.8 

0. 00 
1459. 

1. 22 
750. 

1059.2 TYPE= 

592.39 
i 13. 

0. 035 
2 

592. 57 
B01. 

0 

4 TARGET= 

0. 08 
1191. 
0.035 

0 

0. i8 
1136 
0.000 

0. 00 

0 055 

0.01 
320. 

588. 80 
588. BO 

816.28 1059. 18 
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16 APR 87 15: 16:02 

SECNO DEPTH CWSEL CRIWS WSELK EG H'J HL OLOSS BANK ELEV 
G GLOB GCH GROB ALOB ACH AP.OB VOL TWA LEFT/RIGHT 
TIME VLOB I/Cl-1 I/ROB XNL XNGH XNR t,JTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR lTRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 34000. 000 
2800 NAT G1= 2152.22 WSEL= 592.47 ENC Gt~ 2152. 22 WSEL= 592. 57 RATiO= 0. ()000 

592 57 NAT G1= 2287. RATIOS LOB, CH, ROB= 0. 0551 0. 5611 0 3838 ~JSEL= 

3265 DIVIDED FLm•J 

3470 ENCROACHMENT STATIONS= 243.8 1045. 4 TVPE= 4 fARGET= 0.059 
UPSTREAM TOWr<ISHIP LIMIT 

34000. 00 9 77 592 57 0. 00 592.47 592 65 0. 08 0. 08 0. 00 588.90 
3820. 104. 2275. 1442. 95. 798. it 58. 1i48. 325. 588.90 

3. 70 !. 10 2.85 i. 25 0. 035 0. 0:35 0 035 0.000 582. 80 243.82 
0 000315 250. 250 250. 0 0 0 0.00 783.33 1045.36 

• 
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• 16 APR 87 15:1-':,.02 PAGE 34 • 
• ,. 
• THiS ~tUN EXECUTED io APR 87 15· 1o· 26 

k*~J-*******i='°'-lf- • f****ii-******ir*il-**if-***'.~****i.f-·**-lf******il'* 

I 

• HEC2 RELEASE D,<'7€D NOV 76 UPDATED MAY 1984 

• ERROR COFtR - 01,02,03,04,05,06 
MODlF!CATION -- 50,51,52,53,54,55,56 • 

'R' ***** *~ It-*·~:"****if-it·***-r-*****'l}*t'-****~r:f **** ::2-***~****~"'lf* 

• • NOTE- ASTEHISK ( • f ) AT LEFT OF CR013S-5ECTION NUMBER INDICATES MESSAGIE It~ BUMMAR•( OF ERRORS LIST 

• • GRES RIVER 

• SUMMARY PRINTOUT TABLE l 10 • 
• SECNO CWSEL DiFI-\WS Eu, TOP~JID iilLOB QCH iilRDB PERENC STENCL £3TCHL STCHR STENCR • 
• 0 000 ~-579. 50 0. 00 579. 58 162. ,65 0. 00 2000 00 0.00 0 00 0.00 0. 00 290. 00 () 00 

0.000 579. 60 0. 10 579. 67 i 66. '91 0 00 2000 00 0.00 0. 00 0. 00 0. 00 290. 00 2'i() 00 • 
• 500. 000 579, 62: 0.00 579 67 243. 90 0. 00 2000.00 0.00 0.00 0.00 15.00 285.00 0.00 

500.000 579. 72'. 0. iO 5791 76 247 34 0,00 2000.00 0.00 0.00 15 00 15 00 285. 00 285 00 • 
• 1000.000 5"/9. 7t , 0. 00 579.76 236. 85 0.00 2000.00 0.00 0. 00 0, 00 20.00 280 00 0 00 

1000 000 579.80 0 09 5791• 85 240. 03 0.00 2000.00 0.00 0. 00 20.00 20 00 280.00 280 00 • 
• I 

1500.000 579. 80 0. 00 579.86 212.'87 0. 00 2000.00 0.00 0. 00 0.00 0. 00 290 00 0 00 
1500.000 579 89 0.09 579 94 215. 56 0.00 2000.00 0.00 0 00 0 00 0.00 290.00 290.00 • 

• 2:000. 0()0 579. 91 0. 00 579 97 250. T2 0 00 2000.00 0. ,)O 0 00 0 00 20. 00 290.00 0.00 
:c'!OOO 000 579 9'i' 0.08 580 05 ~151. 41 0.00 2000.00 0.00 0. 00 20.00 20.00 290.00 290.00 • 

• .e!500. 000 580 •J4 0 00 580. 09 248. 34 0 00 2000. ,:io 0.00 0. 00 0.00 40. 00 330. 00 0 (>0 
;;!500. 000 580. 11 0. 07 580. 16 249, 40 0. 00 2000.00 0.00 0 00 40. 00 40 00 330. 00 330 00 • 

• :moo. ooo 580 131 0. 00 580.20 19·1. 31 0. 00 2()00.00 0.00 0 00 0.00 0.00 290 00 0 00 
31000 000 :mo. 20 0.07 580.26 198.96 0,00 2000 00 0.00 0. 00 0. 00 0.00 290.00 290.00 • 
cl500. 000 580 24• 0.00 580.29 254. 61 0. 00 2000.00 O.DO 0. 00 0 00 40. 00 320. 00 0.00 . , 3500.000 580. 31 0. 07 580, 35 255 32 0, 00 2000. 00 0.00 0 00 40.00 40.00 320.00 320.00 • 
~1000. 000 580. 3;;! 0, 00 580. ::l8 227. b5 0. 00 2000. 00 0. 00 0 00 0. 00 40. 00 290. 00 0. 00 

., I ~1000. 000 580. 38 0 06 580 44 229. 15 0 0() 2000.00 0.00 0:00 40.00 40,00 290.00 290 00 • ., * ~1500. 000 580.30 0. 00 580. 57 166. 36 0. 00 3820 00 0.00 320 00 0.00 60.00 320. 00 320.00 

* ,1500 000 580.40 0. 10 58-:i. 66 167,88 0.00 3820.00 0.00 320 00 0.00 60.00 320. 00 320 00 • 
., I 

:i560 000 ss 1. o~~ 0.00 58 J.. 21 190. 60 0.00 3820.00 0.00 198. 00 384. 00 :384. oo, 582 00 582.00 
:i5t>O. 000 :;s1. 1~? 0. 07 58!.. 28 190 81 0. 00 8820.00 0 00 0. 00 384.00 ;:384. 00 582.00 582.00 • .I • 

., I • 
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' :. • I SECNO C1'JSEL DIF~WS E0 TOPWID GLOB GCH GROB PERENC STENCL STCHL STCHR STEr•iCH 

6820 000 58\. ::>7 0.00 58L 70 175 79 0. 00 3820 00 0 00 180.00 220. 00 220.00 400.00 400.00 
' • 1:>820. 000 581. 63 0.05 581. 75 17:5. ·~2 0. 00 :3820. 00 0. 00 0. 01 220.00 220.00 400.00 400 00 I • 

• ' 
7780.000 581. 85 0. 00 581. 98 159 09 0. 00 3820.00 0.00 160. 00 1000.00 1000 00 1160.00 1160.00 

I T180. 000 581 90 0. 05 582.03 !59. 20 0.00 3820. 00 0.00 0. 01 1000.00 1000.00 1160.00 1160 00 ,. 
• ' 8640.000 582. 08 0. 00 582. 20 156 39 0.00 3820. 00 0 00 157. 00 813. 00 813 00 970.00 970.00 

' 
I 8640. 000 582 13 0. 04 582. 24 156 47 0, 00 3820.00 0. 00 0. 14 813. 00 813.00 970. 00 970 ()I} ' • ' 

• 9230 000 582. 22 0. 00 582. 33 152 37 0. 00 3820.00 0.00 154. 00 1167 00 1167 00 1321. 00 1321 00 
' 

9230. 000 582.26 0 04 582. 38 152.46 t.) 00 3820. 00 0 00 0.00 i 167. 00 1167. 00 1321. 00 132! 00 I • 
• 10430. 000 582. 50 0. 00 582. 62 143. 32 0.00 3820 00 0 00 l4•i 00 856.00 856 00 1000.00 1000. 00 , . 

10430. 000 582. 53 0. 04 58:2. 66 i43 3o 0.00 3820. 00 0.00 0.00 856 00 856 00 1000 00 1000 00 

• 11940. 000 582 89 0 00 58:~. 03 i40. 34 0. 00 3820. 00 0.00 141. 00 546, 00 541:>.00 687. 00 687.00 !. 
I 11940 000 582.92 0. 03 583.06 140 37 0. 00 3820. 00 0 00 0.00 546. 00 546. •:>O 687.00 687 00 

• ' 
12400. 000 582. 99 0.00 583 22 lii 06 0.00 38~!/J. 00 0,00 0. 00 0. 00 240.00 380.00 0 00 

I 12400. 000 583 02 0.03 583,25 11 i. 07 0.00 3820.00 0. 00 0. 00 240.00 240.00 380. 00 380 ()0 I • 
13180.000 583. 38 0. 00 583 61 119. 16 0 00 3820.00 0 00 0. 00 0. 00 270.00 390. 00 o. 00 

• I 13180.000 '583 40 0 03 583. 64 ·118. 70 0.00 3820 00 0.00 0.00 270.00 270.00 390.00 390. 00 
,. 

13975. 000 583.86 0.00 58ff. t 7 i 15. t 0 0 00 3820.00 0.00 .ti5. 10 149. 90 149.90 265.00 265 00 

• I 13975. 000 583. 89 0. 02 584. 19 11 5. 10 0, 00 3820. 00 0.00 115. 10 149.90 149.90 265 00 265 00 I • 
13976. 000 583 85 0. 00 584. 19 !1~i. iO 0.00 3820.00 0.00 i 15. i 0 149.90 149.90 265.00 265 00 

• I 13976. 000 583. 88 0.02 584. 21 I 15. 10 0. 00 3820. 00 0.00 115. iO 149.90 149 90 265.00 265.00 • I 
' 14016.000 583. 89 0. 00 584 22 115. 10 0. 00 3\320.00 0.00 115 . .iO 149. 90 149.90 265.00 265 00 

• I 140.!6, 000 583. 91 0. 02 584. 24 ! 1 5. 10 0 00 3820. 00 0.00 115. 10 149. 90 149.90 265.00 265.00 I • I 
I 

14017. 000 583. 92 0. 00 584.23 115. ! 0 0 00 3820 00 0.00 115. 10 149. 90 149.90 265.00 265 00 

• I 14017.000 583. 95 0. 02 :>84 25 i 15. 10 0. 00 3820.00 0.00 l 1 5. 10 149. 90 149 90 265 00 265. 00 I • ' 

14077. 000 583. 98 0. 00 584. 28 120.29 1. 19 3817.68 1. 13 0. 00 0. 00 149.90 265. 00 0 00 

• 14077 000 584.00 0.02 584 30 115. 10 ,J. 00 3820. (·10 0, 00 0.00 149 90 149.90 265.00 265 00 ' • 
15000.000 584. 72 0. 00 585. 02 120.45 1. 28 3817. 50 1. 22 0. 00 0.00 149.90 265. 00 0. 00 

• 15000. 000 584. 76 0. 04 585. 06 11 5. 10 0. 00 3820. 00 0. 00 •J. 00 149.90 149 90 265.00 265.00 I • 
16000. 000 585. 59 0.00 585, 94 51:L 78 0 02 351 i. 71 308.27 -126.00 126 00 2~,0. 00 348. 00 1000 00 

• I 16000. 000 585. 63 0. 04 58,',. 05 137. 52 6.47 3738. 16 75. 37 380. 00 0. 00 250 00 348 00 380 00 I • I 

17050.000 586. 63 0. 00 586. 94 617.92 2.02 3422. 02 395 97 -126.00 126. 00 250.00 348.00 1000.00 

• I 
17050. 000 586. 78 0. i 5 58 7. (19 315. 13 0 00 3487. 32 332.68 0.03 250.00 250.00 348.00 565. 13 I • I 

18565 000 587 70 0. 00 587. 87 86;"J. •16 80 87 3013. 40 725. 73 0. 00 ,j 00 1250.00 1348.00 0.00 

• I 18565 000 587 84 0. 13 588. 00 496.00 30.39 3060. 53 729.08 0.03 1210.04 1250.00 1348.00 1706.04 I. 
I I 
I I 
I I 

• I I. 
I I 
' I 

I • I :e 
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' • SECNO Ci./SEL DIF;<.WS EG TOPWID GLOB GCH GROB PERENC STENCL STCHL STCHR STE~lCR • 
• I 20080.000 588. 32 0. 00 58B. 45 1310.84 186. •JO 2850. a:1 783. 17 0. 00 0.00 1750.00 1848.00 0.00 

20080. 000 588 44 0. 12 588. 57 551. 30 158. 74 289-'1 23 767.03 0.04 1590. 06 1750.00 1848.00 2162. 09 • 
• 21940. 000 588 63 0. 00 588.65 2390. 24 70.83 98"1, 13 2760. 04 0 00 0. 00 264 00 325.00 0.00 

' 21940. 000 588.76 0. 13 588. 77 1667. 01 0. 00 956. 52 2863.48 0.04 264. 00 264.00 325.00 1963. 1;,1 
,. 

I 

• 24850.000 588.82 0.00 588. 86 2735. 02 392.¥9 1486 82 19,-.0. 19 0 00 0 00 1755.00 1840.00 0 00 
24850. 000 588. 94 0. 12 588. 98 2094. 13 346.81 14G'6. 26 l.976.93 0. 05 1411. 25 1755. 00 1840 00 3552. 51 • 

• I 26560.000 589. 02 0.00 589. 07 2287. 52 1519.67 1860.37 439. 96 2375.00 805. 00 1950.00 2035.00 3180. 00 
26560.000 589. 13 0 11 58'9. l 9 1322. 52 1516. 58 1884.02 419. 39 0. 05 1106. 29 1950.00 2035.00 2428 Bi I • 

• I 28410.000 589 55 0 00 589. 92 1420. 98 919.34 2794. 10 10.S. 56 -155 00 155. 00 1690.00 1758.00 2560.00 
28410 000 589.64 0.09 5"10 03 652. 66 959.34 2857. 24 3.42 0.07 1107. 31 1690.00 1758.00 1759.97 • 

• 29200 000 590. 19 0.00 590 23 1 i 49 10 1576. 34 1249. 94 993. 72 1445. 00 1550. 00 2240. 00 2308. 00 2995 00 
29200.000 590.30 0. 11 590. 34 1128. 82 2184. 18 1209.24 366. 58 0.27 1214. 29 2240. 00 2308.00 2435. 1i4 • 

• 30100.0IJO 590.25 0. 00 590. 57 1083. 64 989. i 1 2690.92 13'i. 96 0.0() 0. 00 840.00 908.00 0.00 
30100. 000 590 33 0. 08 590 67 568. 85 1009. 50 2761. 33 49 17 0.06 354. 73 840.00 908.00 923. :,7 ,. 

• ' 
31620 000 591 82 0 00 5'72.02 1624. 30 1312. 02 2304.82 203. 16 0. 00 0. 00 1340.00 1408.00 0 {>0 
31620.000 591.92 0. 10 592 t2 796.08 1365 94 2351. 05 103.01 0.07 661. 00 1340. 00 1408.00 1457 08 :• 
32260 000 592. 14 0. 00 592. 17 2054. 52 2148 38 1079. 89 541. 73 2245.00 1233. 00 2321. 00 2391. 00 3478. 00 • 32260.000 592. 25 0. 10 592. '.:!7 l.431. 31 2432. 50 1096. 02 29t 48 0. 14 1097 49 2321. 00 2391. 00 2577 38 ,. 
33000. 000 5G'2.24 0 00 5Q2 28 1876 05 389 12 1810. 15 1620 73 1889.00 374.00 1264.00 1370.00 2263.00 • 33000.000 592. 34 0. 10 592 38 1213. 54 1"10 67 1836.80 1 792. 53 0. 12 1093. 93 1264. 00 1370.00 2308. 19 

,. 
33750.000 592.39 0. 00 592 47 1538. 06 197. 60 2199. 57 1422.83 0.00 0 00 314. 00 420.00 0.00 • I 33750 000 592. 49 0. 10 592. 57 816. 28 115. 49 2245. 32 1459. i9 0 06 225.82 314.00 420.00 1059 18 :• 

I 

34000 000 592 47 0. 00 592. 55 1518. 64 i92 07 2223.03 1404.31 0.00 0. 00 3J.4.00 420.00 0. 00 • I 34000. 000 592. 57 0 10 592. 65 783. 33 103. 83 2274. 55 144 i. 6:;' 0. 06 248 82 314.00 420. 00 1045 36 :e 
I 
I 
: • I •• I 

I 

• :• I 

• • 
• • 
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I • ,,"~RES RIVER ,. 
• I 

SUMMt,RY PRINTOUT TABLE l ~~0 
I. 
! 

SECNO XLCH ELTRD ELLC EL.Mlr~ G CWSEL CRIWS EG 10K""S VCH AHEA {1 i K I • I • ' 
0 000 0. 00 0. 00 0 00 571. i 0 2000.00 579. 50 0.00 579. 58 2.-06 .2. 2t 904.24 i394. 59 

• I 
0 000 0 00 0. 00 0. 00 571. 10 2000 00 579 60 0.00 579.67 2.00 2 17 9:20 72 i412. 92 

I. 
500 .. 000 500, 00 0. 00 0 00 57i. 00 2000.00 579. 6~~ o. op 579. 67 1 68 1. 77 11:29 26 1543 96 

• 500., 000 500, 00 0.00 0.00 57.t. 00 2000.00 579. 7~~ 0.00 579.76 i 58 1. 7:l 1155. 16 1588. 67 ,. 
1000., 000 500 00 0.00 0. 00 570 20 2000 ()0 579. 7Jl 0. 00 579, 76 1 95 1. 87 1066.97 1433. 02 

• ' 
1000. 000 500. 00 0. 00 0. 00 570. 20 2000.00 579.80 0 00 579 85 i. 86 i. 8<f 10137. 98 14<'~7. 84 :• 
i500., 000 500 00 0. 00 0. •JO 571 10 2000. 00 579.80 0.00 579.86 i. 80 i. 9lc 1046. 61 1490.89 

• 1500. 000 500. 00 0 00 •J. 00 571. 10 2000.00 579, 89 0.00 579. 94 t 72 1 8El 1065. 78 1523 t;,4 
I I • ' ! 

2000. 000 500. 00 0. 00 0. 00 57 l. 20 2000 00 579. 91 0 00 579 97 2 94 2 07 964.25 i 167 40 

• 2000, 000 500.00 0 00 0. 00 571. 20 ;;moo. oo 579, 9~f 0. 00 580. •J5 2. 71 2. 0~1 9138. bi 1214, 67 

:• 
2500 000 500. 00 0. 00 0. 00 571. 30 2000.00 580. O•I 0.00 580. 09 1 '99 i. 8!) 10131. ii 1419 44 

• : 
2500 000 500. 00 0. 00 0. 00 57.l. 30 2000.00 580. I l: 0. 00 580. 16 !. :89 1 8C! 1099. 58 1455. 95 , . 

' 3000 .. 000 500 00 0. 00 0 00 570. 50 2000 00 580. 1:l 0. 00 580.20 .I. '94 2. Of! 988 51 1435. 16 

• 3000.000 500.00 0.00 0.00 570. 50 2000 00 580.20 0. 00 580. 26 1. 91 1. 99 1003. 38 1448 ~8 • 3500.000 500 00 0. 00 0.00 571 20 2000,00 580.24 0 00 580.29 1 ,67 i 7~[ 1149. 16 1547. 10 

• 3500 .. 000 500 00 0,00 0.00 57L 20 2000.00 580.33' 0.00 580.35 i. 60 1. 7~1 11,~b. 02 t 582. j b • 4000.000 500.00 0. 00 0, 00 570. 80 2000.00 580. 3~~ 0.00 580.38 i. 83 1. 87 1071. 94 1,rno. 05 

• 4000.000 500 00 0.00 0. 00 570. 80 2000.00 580. 3El 0.00 580.44 t. 77 1. 84 10135. 25 1504 27 :• ' -r, 4500 000 500 00 0 00 0.00 571. 40 3820 00 :580.30 0. 00 580. 57 7 34 4. 1 ~; 9:20. 64 i4i0 09 

* 4500. 000 500. 00 0 00 0 00 571. 40 3820 00 580. 40 0. 00 580.66 6 99 4.0B 937 85 1444. 88 • I • ' 
55b0.000 1060.00 0. 00 0 00 571. 40 3820.00 581. 01j 0. 00 581. 21 4.96 3. 1B 1200.07 1715 67 
5560 000 1060 00 0. 00 0. 00 571 40 3820 00 581 ! ,, Q, 00 581. 28 4. 79 3. 1 ~) 12:13 17 1745. Z!6 • I <C 

, . 
' 

6820. 000 1260.00 0 00 0. 00 570. 60 3820.00 581. 57 0.00 581 70 3.07 2. a:i 1348.01 2180. 82 
6820.000 1260.00 0. 00 0. 00 570. 60 3820.00 58L 63 0 00 581. 75 3.00 2.81 13157.44 2204 71 • ,. 
7780 000 C,60.00 0, 00 0. 00 570 60 3820 00 581. 8:, 0.00 581. 98 2. 77 2. a~; 13:38. 29 2297 27 
7780. 000 960 00 0 00 0 00 570. 60 3820. 00 581. 90 0 00 582. 03 2. 72 .2. 8L~ 1345.65 2316. 88 • I I • 8640 .. 000 860 00 0. 00 0.00 570 20 3820.00 582 OB 0.00 582.20 2. ,28 2. 68 14:23. 16 2532. l 5 
8640.000 860.00 0 00 0.00 570. 20 3820 00 582. 1:3 0.00 582. 24 2. ,25 2 67 14:28. 55 2546 90 • I • 9230 000 590, 00 0. 00 0. 00 570, 20 3820,00 se2.2a 0.00 582.33 2. 33 2 7~} 1388.81 2504.46 
92'.30. 000 590. 00 0, 00 0 00 570. 20 3820 00 582.26 0. 00 582. 38 2. 30 2. ?if 13,;;4, 50 2520. 27 • I • 10430. 000 1200. ,)Q 0. 00 0. 00 570 40 392,j_ 00 582. 50 0 00 582.62 2.43 2. 8•[ 1346 41 2450, 63 

10430 000 1200. 00 0, 0(1 0 00 570.40 3820 00 582. s:~ 0,00 58~2 66 2. 39 2. 8~? 13152. 87 2469 11 • I ' • I I 
I I 
I I 

• I I • ! 
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• 1o APR 87 15: 16: OR PAGE 38 • 
• I • ' SECNO i;L;:H £LTRD ElLC ELMIN Q Cl-1SEL Cf? t 1,JS EG iOK*S VCH AREA . 0 lJ\ 

• l 1940 000 1510 00 0.00 O iiO 570. 70 3f3~]0. 00 58R.89 0. 00 583.03 2.91 3. 0:t 1268. 18 2239. 75 
11940 000 t!HO. 00 0. 00 0 00 570. 70 3820.00 582 92 0 00 583.06 2.87 3. 00 1274.09 2256. ~:s • 

• 12400. 000 460. ()() 0.00 0. 00 571. 40 3820 00 582. 99 0.00 583.22 4. 74 3. a;2 1000. 05 1753.87 
12400 000 460 00 0 00 0.00 571. 40 3820 00 583 02 0.00 583. 25 4. 71 3. 8:l 1002. 69 1761.09 • 

• 13180. 000 780.00 o. 00 0.00 57 l. 40 3820.00 :583. 38 0.00 583.61 5 21 3.88 985. 39 1673. 73 , . I 13180.000 780.00 0,00 ::i.oo 571 40 3820 00 583.40 0 00 583.64 5 16 3. 86 988 61 1681 :m 

• 13975 000 7c;,5_00 0. 00 0 00 575. 30 3820. 00 583.86 0.00 584. 17 8. 64 4. 41, 856 80 1299. 44 
13975 000 795.00 0.00 0.00 575. 30 382•,). 00 58:3. 89 0.00 584. 19 8. 56 4.44 859 46 i30:'i. BS • 

• 13970.000 t. 00 59i. 60 588.70 575. 30 3821). 00 583.85 0.00 584. i9 8. 07 4. o:3 825. 07 1344 B7 
13976. 000 t. 00 591. 60 588. 70 575. 30 3820.00 58:3. 88 0.00 584.21 7.99 4. 6~2 827. 64 1351. 25 I. 

• 14016 000 40. 00 591 60 588. 70 575 30 3820.00 58:1. 89 0.00 584.22 7. 98 4. 6;[ 828. 10 1352. •iO 
14016.000 40. 00 591. 60 588 70 575, 30 3820.00 583. 91 0.00 584.24 7, 90 4.60 830. 64 t358. 71 • 

• 14017 000 l. 00 0.00 0.00 575. 30 3820.00 583 92 0.00 584.23 8.43 4. 4f2 863.64 1315. 96 
I 14017.000 1 ()0 0, 00 0.00 575.30 3820. 00 583. 95 0,00 584 25 8.35 4. 4:l 866. 24 1322 ~~5 

,. 
• 14077.000 60. 00 0 00 0.00 575. 33 3820.00 583. 98 0.00 584.28 B. 13 4. 4:l 869.08 1339. 64 

l40T7. 000 60 00 0.00 0.00 575. 33 3820.00 584.00 0.00 584. 30 8. 28 4.40 868 35 1327 :37 ie 

• 15000.000 923 00 0. 00 0.00 576. 05 3820 00 584. 72 0.00 585.02 7. 99 4. 39 873.68 1351.07 
15000. 000 923.00 0.00 0.00 576.05 3820.00 584. 76 0 00 585.06 8. 13 4. 37 873. 46 1339. 78 I. 

• 16000.000 1000.00 0. DO 0.00 576 92 3820.00 585. 59 0.00 585.94 10. 30 4.9B 1105. 01 i 190 i 5 
16000.000 1000.00 0. 00 0. 00 576. ''t2 3820.00 585.63 0.00 586,05 11. 45 5. 27 771 12 1128 70 • 

• 17050. 000 1050. 00 0.00 0.00 577. 70 3820 00 586. 63 0 00 58o.94 8.67 4. 6B !253.20 1297 ~.!O ie 17050 000 1050. 00 0. 00 0 00 577. 70 38::e!0.00 586. 78 0. 00 587.09 B. 49 4 6B 1109. 17 1311. 33 

• 18565. 000 15!5.00 0 00 0.00 577. 79 3820.00 587. 70 0.00 587.87 4.45 3. 6<1 1973. 24 1810 :37 ie I 18565. 000 1515.00 0. 00 0.00 577. 79 3820 00 587.84 0.00 588. 00 4.36 3. 6•1 1775.09 18.29 29 

• 20080 000 1515.00 0.00 0.00 577.89 3820. 00 588. 32 0.00 588.45 3 26 3. 2!:) 2317.23 2114. t6 
I 20080. 000 1515.00 0 00 0.00 577 89 3820.00 588 44 0.00 588. 57 3.22 3. 2!5 2043. 15 2129 :lb • 

21940.000 1860.00 0.00 0.00 578. 00 3820.00 588.63 0 00 588.65 0.82 t. 69 6246. 60 4224 64 • 21940. 000 1860. 00 0.00 0.00 578. 00 3820.00 588. 76 0.00 588. 77 0.83 1. 6:2 5797. 95 4204.'l7 ,. 
I 

24850. 000 2910.00 0. •JO 0.00 580. 60 3820.00 588 82 0 00 588.86 i. 83 2.24 3857.98 2825. 17 • 24850.000 2910. 00 0. 00 0.00 580.60 3820.00 588 94 0.00 588.98 1. 76 2. 2~2 3778. 81 2879. 47 ,. I . 
26560. 000 1710.00 0.00 0.00 580.09 3820.00 589.02 0. 00 589.07 2. i5 2. 57 3208.06 2607 73 • 26500. 000 1710.00 0.00 0 (10 580. 09 3820.00 589. 13 0.00 589 19 2. 11 2. 57 2781. 56 2629. 10 ie 

I 

' 28410. 000 1850.00 0 00 0 00 579 54 3820.00 589. 55 0 00 589. 92 13.68 5. 6:; 1264.84 1032,97 • 28410.000 1B50 00 0. 00 0.00 579. 54 3820 00 589.64 0 00 590. 03 13 75 5. 7JI 1079. 97 1030 01 ,. 
' I 

I 

• I. .I :e 
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• SECNO XLCH ELTRD ELL(; ELMIM G CWSEL CRJWS EG 101~..-s VCH AREA . 0 ii, • 
• 29200. 000 790.00 0 00 0 00 579.30 382•j_ 00 590. 19 0. 00 590. 23 i. 87 

29200.000 790. 00 0, 00 0.00 ;}79 30 3820.00 591)_ 30 0 00 590. 34 !. 85 
2.25 2930. 07 2792 70 
2.26 2896 41 2810 27 • . , 30100.000 900.00 0. 00 0.00 580, 09 3820.00 590. 25 0. 00 590. 57 11. 85 

30100. 000 900.00 0. 00 0.00 580.09 3820. 00 590. 33 0. 00 590.67 12.01 
5. 33 1288.22 1109. 47 
5 41 1118.41 i 102 37 • 

• 31620 000 1520. 00 0. 00 0 00 581. 40 3820.00 591. 82 0.00 592. 02 '7. 75 
31620 000 1520. 00 0. 00 0. 00 581. 40 3820.00 59i.92 0.00 592. 12 7. 73 

4. 41 1787. 52 i372. 07 
4. 44 1512.47 1373. 78 • 

• 32260. 000 640.00 0. 00 0.00 582.00 3820.00 592. 14 0 00 592, 17 i. 40 
32260. 000 64<,)_ 00 0. 00 0. 00 582. 00 3820 00 592. 25 0.00 592. 27 1. 38 

1. 95 4145 36 3224: l 2 
i. 95 3793 22 3246. 55 

,. 
• 33000. 000 740 00 0. 00 0, 00 582. 35 3820.00 592. 24 0.00 592.28 i. 89 

33000 000 740.00 0.00 0. 00 582 85 3820.00 592. 34 0 00 592. 38 i. 86 
2.23 3218. 30 2780.05 
2.23 2920 76 2802,63 I • 

• 38750. 000 750 00 0. 00 0.00 :382. 70 3820.00 592. 39 0.00 592.47 3. 04 
33750. 000 750.00 0. 00 0. 00 582. 70 3820.00 592. 49 0. 00 592. 57 3.03 

2. 78 2472 04 2191.23 
2.80 2i05.03 2193. i6 • 

• 34000. 000 250,00 0. 00 0.00 582. 80 3820.00 592 47 0.00 592. 55 3. i5 
34000 000 250.00 0. 00 0. 00 582.80 3820.00 592. 57 0. 00 592.65 3. i5 

2.82 2423.64 2152 22 
2.85 2050. 61 2152 Oi • 

• • 
• I • 
• • 
• • 
• ·• 
• • 
• • 
• • 
• • 
• • 
• I • 

• •• 
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• GRES RIVER I • I 

• SUMMARY PRINTOUT TABLE. i50 
I • ! 
I 

SECNO G CWSEL DIF•~SP DI F~JSt. D1F1~WS TOPI.JI D :~LCH I • I I. 
I 

0. 000 2000 00 579 50 (J 00 0 00 0 00 i62. 65 0. 00 

• I 0. 000 2000 00 579 60 0 10 0.00 0. 10 166.91 0 00 
I • ' I 

500. 000 2000. 00 579 62 0.00 0. i2 0.00 243 90 500.00 

• I 
500. 000 2000. 00 579 72 0. 10 0. 12 0. 10 247 34 500.00 

I. 
' I 

1000. 000 2000 00 579 71 0 00 0.09 0. 00 236.85 500.00 

• I 
1000.000 2000.00 579.80 0. 09 0 08 0. 09 240.03 500 00 :• ' 1500.000 2000 00 ~'>79. 80 0 00 0 09 0. 00 212 87 500 00 

• I 
1500. 000 2000.00 579. 89 0. 09 0.09 0. 09 215. 56 500 00 

' :• 
2000 000 2000 00 579 91 0 00 0. i1 0.00 250. 72 500.00 

• ~!000. 000 2000.00 579.99 0.08 0. 10 0 08 251. 41 500 00 I. 
2500.000 2000.00 580.04 0.00 0. 13 0. 00 248. 34 500.00 

• 2500.000 2000. 00 580 ]1 0 07 0. 13 0.07 249.40 500.00 ·• 3000.000 2000. 00 580. 13 0. 00 0.09 0.00 194 31 500. 00 

• 3000. 000 2000. 00 580.20 0. 07 0.09 0. 07 198. 96 500. 00 ,. 
3500.000 2000. 00 580. 24 0.00 0. 11 0 00 254. 61 500. 00 
3500. 000 2000 00 580.31 0. 07 0. 10 0.07 255. 32 500.00 • ' • 4000.000 2000 00 58D.32 0 00 0.08 0. 00 227.65 500. 00 
4000.000 2000 00 580. 38 0 06 0.08 0 06 229. 15 500.00 • ,. 

* 4500 000 3820. 00 580 30 0. 00 -0.02 0. 00 166.36 500. 00 

* 4500 000 3820 00 580.40 0. 10 0.02 0 10 167.88 500.00 • • 5560.000 3820. 00 581. 05 0 00 0.75 0.00 190.60 1060. 00 
5560. 000 3820. 00 581. 12 0.07 0 72 0.07 190.81 1060. 00 • ' • 6820 000 3820. 00 581 57 0.00 0 52 0.00 175. 79 1260.00 
6820. 000 3820 00 581. 63 0 05 0. St 0 05 175. 92 1260. 00 • ' • I 
7780. 000 3820. 00 581. 85 0.00 0.28 0. 00 i59. 09 960.00 
7780.000 3820. 00 581. 90 o. 05 0.27 0.05 159 20 960 00 • ' • I 
8640.000 3820.00 582 08 0.00 0.23 0.00 156.39 860 00 
8640.000 3820.00 582. 13 0. 04 0.23 0.04 156.47 860. 00 • ,. 
9230.000 3820 00 582.22 0. 00 0. 13 0.00 152. 37 590.00 

' 
9230.000 3820.00 582. 26 0. 04 0. i3 0. 04 i52. 46 590. 00 • ' • I 

10430 000 3820 00 582. 50 0. 00 0.28 0. 00 i43.32 1200. 00 
10430. 000 38~20 •::iO 582. 53 0. 04 0.28 0. O'I i43 36 1200. 00 • ' :• I 

I 
I 

e: I. 
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• SECI\IO G .:WSEL DlFli-iSP DIFWS;< Di:FKWS TOPWID XLCH t • 

• 
11940.000 :3820.00 5,82.89 0.00 0.39 0.00 140.34 1510 00 • 
11940. 000 :3820. 00 5,82. 9~! 0 03 0. 38 0. 03 t 40 37 1510 00 

12400. 000 :3820. 00 5i82. 99 () 00 0. 11 0, 00 ill, 06 460. 00 I 

• I 12400. 000 3820. 00 :;i83. 02 (",_ 03 0. ii 0. 03 11 i. 07 460. 00 I • 

• 
1~l180.000 :3820.00 ~i83.38 0.00 0.38 0.00 119.16 78000 • 

I 13180. 000 :3820. 00 ~i83. 40 0. 03 0 38 0 03 i 18. 70 780. 00 

1397:3 000 :3820 00 583. 86 0. 00 0. 49 0. 00 i l 5 i O 795. 00 
• l 13975 000 :3820. 00 :i83. 89 0. 02 0. 48 0 o;::, it 5. i O 795. 00 ' • 

13976.000 382000 :,83.85 0.00 -0.01 0,00 115.10 1.00 , 
ll 1 13976. 000 ::3820 00 :i83. 88 0. 02 -o. 01 0. 02 115. 10 1. 00 • 

14016, 000 :3820. 00 ~i83, 89 0 00 0. 04 0. 00 il 5. l O 40. 00 
• 14016. 000 :3820 00 :i83. 91 0. 02 0. 03 0. 02 115. i O 40. 00 I • 

I 1.401 7 000 3820. 00 :i83, 92 0. 00 0, 04 0, 00 ii 5. 10 1 00 
• 1401 7, 000 3820. 00 ~i83. 95 0. 02 0. 04 0. 02 115. iO i. 00 I • 

• 
14077. 000 3820 00 :i83. 98 0. 00 0. 05 0, 00 120. 29 60. 00 
14077. 000 3820. 00 ~i81f 00 0. 02 0. 05 0. 02 i 15, 10 60. 00 • 

• 
J.5000. 000 3820 00 :i84. 72 0. 00 0 75 0. 00 120. 45 923. 00 
15000. 000 3820. 00 58<i 76 0. 04 0. 76 0. 04 115. 10 923. 00 , • 

I 

l.6000. 00(> 3820. 00 :585 59 0 00 0. 86 0 00 514. 78 1000. 00 : 
• 16000. 000 3820. 00 :;95_ 63 0. 04 0. 87 0. 04 137. 52 1000. 00 I • 

' 
I 

17050.000 3820 00 586.63 0.00 1.04 0. 00 617 92 1050.00 1 
• li7050. 000 3820 00 i;e1.,, 78 0. 15 1. 15 0. 15 315. 13 1050 00 I • 

l 

' Jl8565 000 3820 00 ::">87. 70 0. 00 i. 07 0. 00 863. 46 1515. 00 
• I :l8565 000 3820. 00 !587 84 0 13 1 06 () i 3 496 00 1515 00 • 

;20000. 000 3820 00 !588 32 £)_ 00 0. 62 0, 00 1310. 84 1515. 00 
• I :20080 000 3820. 00 !588, 44 0, 12 0, 61 tJ 12 551 30 1515. 00 • 

:21940. 000 3820. 00 !388 63 0. 00 0, ·31 0. 00 2390 24 1860. 00 
I. 

1 
;_n940. 000 3820. 00 ;588, 76 0. 13 0. :-J2 0. i3 1667. 01 1860. 00 I • 

I 

:24850. 000 3820. 00 :588. 82 0 00 0 19 0. 00 2735 02 2910. 00 
,. ;~4850 000 3820. 00 :,88 94 0, 12 0. 18 0. 12 2094 13 2910. 00 • 

;26560000 3820.00 !589.02 0.00 019 0.00 2287.52 171000 
,. 1 ;26560.000 3820.00 !589 .. i3 O.iJ 0.19 0.11 1322.52 1710.00 • 

:28410. 000 3820. 00 :589 55 0. 00 0, 53 0. 00 1420. 98 1850 00 
• :?.8410. 000 3820. 00 :589 64 0. 09 0. 51 0. 09 652. 66 1850. 00 • 

I . ,. 
• • 
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I 

• I SECNO G CWSEL DIF~JSP DI F~JSY. DIFKWS TOPi,,iID XLCH • 
• 29200. 000 3820. 00 590. 19 'J. 00 0.65 0.00 Jl i49. 10 790. 00 

29200. 000 3820. 00 590. 30 0 11 0. 66 0. 11 Jl i28. 8:2 790.00 • 
• I 

30100. 000 3820. 00 590. 25 0. 00 0.06 0.00 j[083. 64 900, 00 
30100 000 3820 00 590 33 0.08 0. 03 0.08 568. 815 900 00 • .I 31620. 000 3820. 00 591.82 0.00 i. 57 0.00 U,24 30 1520.00 
31620.000 3820. 00 591. 92 0. 10 l. 59 0. iO 796 018 1520.00 • 

• 32260. 000 3820.00 592 i4 0.00 0. 32 0. 00 ~2054. s:2 640 00 
32260 000 3820. 00 592. 25 {)_ 10 0. 32 0 iO Jl43l. 31 i,40. 00 • 

• I 

33000. 000 3820.00 592.24 0.00 0. 10 0.00 il876 0'5 740 00 
33000.000 3820. 00 592. 34 0. iO 0.09 0. 10 Jl213. 54 740.00 • ., 33750. 000 382D. 00 592 39 0. 00 0. 15 0. 00 :t5:m. 06 750. 00 
33750. 000 3820.00 :82. 49 0 10 0. 15 0 10 816. 218 750.00 • 

• 34000. 000 3820. 00 592. 47 0. 00 0. 08 0 00 :l518. 6-4 250.00 
34000. 000 3820 00 592. 57 0. 10 0.07 0 10 783. 3:3 250. 00 • 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• I • ., , . ., • 
• • 
•· • 
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SUMMARY OF ERRORS AflD SPECIAL NOTES 

~JOTE 
NOTE 

SECNO= 4500. 000 PROFILE= 1 WSEL BASED ON X5 CARD 
SECNO= 4500.000 PROt=ILE= 2 WSEL BASED ON X5 CARD 

• 
PAGE 43 :• 

I 
I 

• 
• 
• 
• 

, . 
• ,. 

I 

I • 
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• • 
• 

FLOODWAY DATA, GRES RIVER • 
PROFILE NO. 2 1 

-----·-- FLOODWAi ------- W1ATER SURFACE ELEVATION 
• 1 STATION WIDTH SECTION MEAN WiITH WITHOUT DIFFERENCE • 

AREA VELOC I TV FLO!ODWAY FLOOiCiWAV 

• I • 
0 000 167 921. 2.2 579 6 579. 5 0 i 

500. 000 247. J 155. 1 7 5,79_ 7 57':?. 6 0 J 
• 1000. 000 240. 1088. 1. 8 579 8 579. 7 0. l. • 

1500.000 216. 1066. 1.9 579 9 579. 8 0. i 
2000. 000 251. 989. 2. 0 5•80. 0 57':i' 9 0. l , • 

• 2500. 000 249. 1J 00. 1. 8 5-80. 1 580 0 0. 1 I 
3000 000 199. 1003. 2. o 580 2 580. 1 0. l 
3500 000 255 1166. i. 7 580. 3 580.2 0 i 

• 
1 4000. 000 229. 1085. i. 8 580 4 580. 3 0. 1 I • 

4500. 000 168. 937. 4. 1 580. 4 580. 3 0 1 

• 
. I 55~0. 000 191 12t~. ~- ! 581. 2 ~8:l. 1 ?· l , • 

I 68~0.000 176. 1351. ~.1::1 581.7 58.l.6 U.i I 
7780. 000 159. 1346. 2. 8 58l. 9 58.i 9 0. 0 
8640. 000 156 t429. 2 7 582 1 58:2. 1 0. 0 

• 9230_ ooo 152. 1395. 2. 7 502. ::1 58:2. 2 o. o I • 
10430. 000 143. 1353. 2. 8 582. 5 58!2 5 0 0 
11940. 00() 140. 1274. 3. 0 582, 9 58:2. 9 0. () I 

• I 12400 000 11 J. 1003. 3. 8 583. 0 58:3. O 0. 0 I • 
13180.000 119. 989. 3 9 583.4 58:3.4 0.0 
13975_ ooo 11 ~;. 859. 4 4 583. 9 5s:3_ 9 o. o I • 

• : 13976 000 115. 828. 4. 6 583. 9 58:3 9 0. 0 
14016.000 115. 0::,1. 4.6 5839 58:39 0.0 
1401 7. ooo 115. 866. 4 4 583. 9 5s:3_ 9 o. o I • 

• : t4077.00() 115. 868. If.4 5•84.0 584.0 0 0 
15000. 000 t 15. 873 4. 4 584. 7 584. 7 0. 0 
16000. ooo 268. 771. 5. o 585. 6 58:5 6 o o , 

• : 17050. 00() 315 .\109. 3. 4 586. 7 586. 6 0. i I • 

18565.000 496 1775. 2 2 587 8 587. 7 0. i 
20080. 000 571. 2043. 1. 9 588. 4 58i3 3 0. 1 

• I 21940_ ooo 1700. '.3798 o. 7 58s 7 5sB. 6 o. 1 I • 
24850. 000 2141. 3779. i. 0 588 9 588. 8 0. i 
26s60 ooo 1323_ 27s2. 1. 4 509_ 1 5s9. o o. 1 I 

• 28410. 000 653. 1080. 3. 5 589 6 589. 5 0 1 • 
29200 000 122\, 2896 1. 3 590. 3 590. 2 0. i 
30100 000 569. ii 18. 3.4 590.4 590. 3 DI 

1 
• f 3t620. OIJC) 796 1512. 2. 5 591. 9 59:l. 8 0. l i • 

32~~60, 000 1480 3793. 1. 0 592 2 59;2 1 0. 1 
3:3000. 000 1214. 2921. 1. 3 592. 3 59;2. 2 0. i 

• : 337!:10. 000 833. 2105. i. 8 592. 5 59;2 4 0. 1 ; • 
34000. 000 802 2051. 1. 9 592. 6 59;2. 5 0. 1 

• • I 
I I 

I ·• I. ' I . 
I I 

•: :. 
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City of Au Gres, Michigan 
Township of Au Gres, Michigan 

Limited Detail Flood Insurance Studies 
Hydraulic Computation Background Information 

The City of Au Gres and the Township of Au Gres Flood 
Insurance Studies are limited detail studies. Included in the 
City of Au Gres study are the segments of the Au Gres River, 
Sager Greek, and Saginaw Bay shoreline that are within the city's 
corporate boundaries, The segments of the Au Gres River and the 
Saginaw Bay shoreline that are included in the Township of Au 
Gres study are those within the township, but exclusive of those 
segments within the city's corporate boundaries. 

The hydrology for the City of Au Gres and Township of Au 
Gres was approved previously. 

Manning's "n" values were obtained for the study during a 
site visit. 

The starting water surface elevation at Sager Creek's mouth 
was determined by the slope-area method. The water surface 
elevation was also specified at the upstream face of the Court 
Street Bridge. The water surface elevation was calculated based 
on inlet control through the bridge culverts and weir flow over 
the bridge. The inlet control of flow is the result of the sharp 
drop in channel invert immediately downstream of the bridge. 
This change in bottom elevation is due to the dredging of Sager 
Greek from its mouth to the bridge. 

The segment of the HEC-2 program input data for the Au Gres 
River from the eastern end of the breakwater to Michigan Avenue 
was provided by the Michigan Department of Natural Resources. 
However, it was found that stationings of all cross sections were 
off by 4000 feet. Cross section geometry for the segment of the 
Au Gres River upstream of Michigan Avenue to the corporate limit 
were developed by field survey and used as a part of the HEC-2 
input. The starting water surface elevation for the Au Gres 
River was determined from the annual long term mean lake level 
(1900 - 1986) and is proposed to be 579.5 feet NGVD (578.3 IGLD). 

Both streams were treated as separate runs. For the 
encroached runs on the two streams, the computations were begun 
using the results from 100 - year profile runs. 

The 100 - year flood elevation 
is proposed to be 583,5 feet NGYD, 
water surface elevation for Reach G 
Lakes Open - Coast Flood Levels. 

for the Saginaw Bay shoreline 
This value is the 100 - year 
from the 1977 Report on Great 



1111 Ill l\l~l I I\ 1111111 
OOBREAKOO 

1)COUNTY: _A-'--ReN_Ac. ___ _ 

4) DOCUMENT TYPE: _S-'---v.m_fY\_o.'R.¥+-. __ _ 

--
--~- - -~-

i I ii TTllllii 11 



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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * l< * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * = * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * $ * * * * * * $ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
~ 

* * * * * * * * * * * * * * * * * v\ 
Q) * * * * * * * * * * : * * * * * * f * * * * * * * * * * * * * * * * i=-) ~ ~ ~ ~ ~ ~ ~ ~ 

~ 
~ .. ~ .... .. .. .. 

* * * * * * * * * 1-i- * * * * * * * * * * * * * * * * * J * * * * * * * * * * * * * * * * * I UJ UJ * * * * * * * l< 

* * * * * * * * * (--1 I.LI UJ * * * * *' * * * * * * * * * * * * UJ IJJ IJJ * * * * * * * * * * * * * * * * * J:. IJJ IJJ IJJ * * * * * * * * * .(< * ~· * * * * * IJJ IJJ IJJ * i, * * * * * * * * * * * * * * * ~ l 
IJJ Lil Lil IJJ IJJ Lil * * * * * * * * * * * * * * * * * -0 (') * * * * * * * * * * * * * * * * * <t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * J- ~ UJ UJ " 0 * * * * * * * * * * * * * * * * * UJ UJ a:: (') * * * * * * * * * * * * * * * * * cJ ~ 
UJ UJ Lil IJJ * * * * * * * * * * * * * * * * * UJ IJJ IJJ f- C"d * * * * * * * * * * * * * * * * * UJ UJ Lil z ... * * * * * * * * * * * * * * * * * IJJ Lil W IJJ LU IJJ .... * * * * * * * * * * * * * * * * * ~ -4 a:: r- * * * * * * * * * * .(< * * * .(< * * a. ID * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

~ 

.(< * * ..J a:: * * * * * * * * ~ 

* * * * * * * * * -f'<::i. ..J a. * * * * * * * * * * * * * * * * * --> ..J <( * * * * * * * * * * * * * : * * * e5 ..J * * * * * * * * * * * * * * * * ..J ... (') * * * * * * * * * * * * * * * * * ,J ..J ..J ..J .J ..J * * * * * * * * * * * * * * * * * ... * * * * * * * ~' 
* * * * * * * * * * * * * * * * * * * * ~ * * * * * U") * * * * * * * ~· T 

* * * * * * * * * * * * * * * * * * * * * 
~ ,. * ~· * (0 * * *' * * * * * ~ 

* * * * * * * * * 0 * * * * * * * * ~ 

* * * * * * * * :> * * * * * * * * * * * * * * * * * * * * * * * * * * ~' * * * * * * * 0 * * * * * * * * * * * * * * * * * 0 * * * * * * * * * * * 
~ 

* * * * * ]j) * * * * * * * * ~ 

* * * * * * * * * ::c * * * * * * * * * * * * * * * * * UJ IJJ * * * * * * * * : * * 
~ 

* * * * * LU I.if 1----- $ $ * * $ $ * $ .. 
* * * * * * * * IJJ Lil IJJ .... * * * * * * * * * * * * * * * * * IJJ UJ IJJ 0 U") * * * * * * * * * * * * * * * * * IJJ IJJ IJJ a:: 0 * * * * * * * ~' 

* * ~ * * * * * * UJ IJJ UJ UJ /.1J UJ f- ... * * * * * * * * * * * * * * * * * IJJ * * * * * * * * .. * * * * * * * * Q ..J * * * * * * * * * * * * * *' ,, * * <[ * * * * * * * * * * * * * * * * * IJJ Lil IJJ w z * * * * * * * * * ::: * * * * * * * Lil IJJ • UJ H * * * * * * * * * * * * * * * * * UJ UJ UJ (.l ..J l: * * * * * * * * * * * * * * * * * Lil Lil IJJ <[ a:: * * * * * * * * * * * * * * * * * IJJ UJ UJ (0 Lil IJJ * * * * * * * * 
* * * * * * * * * w UJ IJJ IJJ Lil UJ ::, Lil f- * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ·• * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ,, * * * * * * * * * * * * * * * * * * * * * * * * ~' ~( * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * •. , . ~ ,. ~ ,. * * ~ 'ff ~ ~ * * T ~ •. . ,. T .,. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * .(< * * "' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
,, * : * * * * 

~ ~ * * * * ~ a. , . .. .. .. 
v * * * * * * * * * * * * * * * * * * * * * * * * * 

,, 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~' 

* * * * * * * * * * * * * * * * * * * * * ~: * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * " * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
,, 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ,, * * * * * * * * * * * * * * * * * * * * * * * * * * * * " * * * * " * * * * * * * * * * * * * * * * * * * * * * * * * i, * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * )< * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * .:(e * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~' * * * * ~' 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * " * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * " * * * * 4t * :(: 
* * * * * * * * * * * * * * * * * ·~ * * * * * * * * * " * * * * * * * * * * * * * * * * ,. * * * * 
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16 MAR 87 10:59:04 

************************************************** 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 19B4 
ERROR CORR - 01,02,03,04,05,06 

************************~*******************~***** 

C 
Tl 
T2 
T3 

CITY OF AU GRES, MI - FIS 
500 CFS DISCHARGE 
CHANNEL 

•J1 !CHECK 

0. 

J2 NPROF 

1 000 

INQ 

2. 

!PLOT 

0.000 

NINIJ 

o. 

PRFIJS 

-1. 000 

!DIR STRT 

0. 0.000000 

XSECV 

0.000 

XSECH 

0 000 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

i\lC 
GT 

Xl 
GR 
GR 

\( 1 
GR 
GR 

Xl 
GR 
GR 

NC 
Xl 
GR 
GR 

Xi 
GR 
GR 

t 10. 000 150.000 201. 000 

0.040 
6. 000 

VALLEY 
0.000 

579.000 
572. 300 

0.040 0.035 
500.000 1000.000 
CROSS SECTlON A 

10.000 1590.000 
1550.000 
1655 000 

580.000 
572.200 

VALLEY CROSS SECTION B 
183.000 10.000 1590.000 
579 000 1550.000 580.000 
572.300 1655.000 572.200 

VALLEY CROSS SECTION C 
228.000 10. 000 1590.000 
579.000 1550.000 580 000 
572.300 

0.000 
279 000 
579.000 
572.600 

353.000 
579. 000 
573. 100 

1655. 000 

0.000 
10.000 

1550.000 
1655.000 

10 000 
1550. 000 
1655 000 

572.200 

0.000 
1590.000 

5B0.000 
572. 500 

1590.000 
5B0.000 
573.000 

0.000 0.000 

0. 100 
1500. 000 

1760. 000 
1590. 000 
1700. 000 

1760 000 
1590. 000 
1700. 000 

1760. 000 
1590. 000 
1700. 000 

0. 500 
1760.000 
1590. 000 
1700. 000 

1760. 000 
1590.000 
1700. 000 

METRIC 

0.00 

FN 

0.000 

0.000 

0. 300 
2000.000 

0.000 
579.000 
572.300 

1B3.000 
579. 000 
572.300 

45.000 
579. 000 
572. 300 

1. 000 
50. 000 

579.000 
572.600 

75 000 
579.000 
573. 100 

HVINS 

0.0 

ALLDC 

0 000 

0.000 

0.000 
2500.000 

0.000 
1615.000 
1750.000 

183.000 
1615. 000 
1750.000 

45. 000 
1615.000 
1750. 000 

0.000 
50. 000 

1615. 000 
1750.000 

75.000 
1615 000 
1750.000 

THIS RUN EXECUTED 16 MAR 87 

Q 

0. 

IBW 

WSEL 

579. 100 

CHNIM 

0.000 

FQ 

0.000 

!TRACE 

0. 000 

0.000 

0.000 
3000.000 

0.000 
575.000 
575. 000 

1B3.000 
575. 000 
575.000 

45.000 
575.000 
575. 000 

0.000 
50.000 

575. 000 
575.000 

75.000 
575. 000 
575. 000 

0.000 

0.000 
0.000 

0.000 
1625. 000 
1755. 000 

0.000 
1625.000 
1755.000 

0.000 
1625.000 
1755.000 

0.000 
O.B40 

1625.000 
1755.000 

0. 600 
1625.000 
1755.000 

0 000 

0.000 

0.000 
0.000 

1. 200 
572. 500 
5B1. 000 

1. 200 
572. 500 
581.000 

1 200 
572. 500 
5si. 000 

0.000 
1. 200 

572.800 
581. 000 

i. 200 
573.300 
5B1. 000 

PAGE i 

10:59:04 

0.000 
0.000 

0 000 
1635.000 
1760.000 

0.000 
1635.000 
1760.000 

0.000 
1635 000 
1760.000 

0.000 
0. 000 

1635.000 
1760.000 

0.000 
1635.000 
1760 000 

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

;e 
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16 MAR 87 10·59:04 

VALLEY CROSS SECTION D 
X1 413.000 11. 000 1615.000 1701.000 
GR 580. 300 1573.000 582.000 1615. 000 
GR 573. 800 1660. 000 573. 500 1670.000 
GR 583. 000 1701. 000 0. 000 0. 000 

VALLEY CROSS SECTION E 
X1 465.000 11. 000 1615.000 1701. 000 
GR 580. 300 1573.000 582.000 1615 000 
GR 573. 800 1660. 000 573. 500 1670. 000 
GR 583.000 1701.000 0.000 0.000 

VALLEY CROSS SECTION F 
;( 1 514.000 11.000 1615.000 1701. 000 
GR 580. 300 1573.000 582.000 1615. 000 
GR 573. 800 1660. 000 573. 500 1670.000 
GR 583. 000 1701. 000 0. 000 0.000 
EJ 0.000 0. 000 0.000 o. 000 

• PAGE 2 

• 
60.000 60.000 60.000 0.000 i. 200 0.000 • 581. 900 1615.000 580.800 1640. 000 576. 100 1650.000 

573. 300 1680.000 573. 300 1690.000 573. 300 1700. 000 
0.000 0.000 0.000 0. 000 0.000 0.000 ,. 

52.000 52.000 52.000 0.000 1. 200 0.000 • 581. 900 1615.000 580. 800 1640.000 576. 100 1650.000 
573. 300 1680.000 573.30() 1690.000 573. 300 1700.000 

0.000 0 000 0.000 0.000 0. 000 0.000 • 
49.000 49.000 49 000 0.000 i. 200 0. 000 • 581. 900 1615.000 580.800 1640.000 576. 100 1650.000 

573. 300 1680.000 573. 300 1690.000 573. 300 1700.000 
0.000 0.000 0.000 0.000 0. 000 0.000 • 0.000 0.000 0.000 0.000 0.000 0.000 

• 
• 
• ,. 

:e 

• 
• 
• 
• 
• 
• 
• 
• 
• . ' 
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• • 
• , , THIS RUN EXECUTED i6 MAR 87 iO: 59: i 1 • ***************************-U·********************** 

HEC2 RELEASE DATED NOV 76 \JPDATED MAY 1984 • ERROR CORR - 01,02,03,04,05,06 • MODIFICATION - 50,51,52,53,54,55,56 
·~***,Jj,******-***************.,.*********.q.*,lf-*********** • • 
NOTE- ASTERISK ( *) AT LEFT OF CROSS-SECTION tJUMBER INDICATES MESSAGE It~ SUMMARY OF ERRORS LIST • • 
CHANNEL • • SUMMARY PRINTOUT TABLE 110 

• • SECNO CWSEL DIFKWS EG: TOP~JID GLOB GCH GROB PERENC STErKL STCHL STCHR STENCR 

• 0.000 579. 10 0.00 579. 11 139 67 0,00 500.00 0.00 0 00 0.00 1590.00 1760.00 0.00 • 0.000 579. 10 0.00 579. 13 139. 67 0 00 1000.00 0.00 0.00 0.00 1590. 00 1760.00 0 00 
0 000 579. 10 0,00 579 17 139. 67 0.00 1500. 00 0.00 0.00 0.00 1590 00 1760.00 0.00 • I 0. 000 579. 10 0.00 579. 22 139.67 0.00 2000. 00 0.00 0. 00 0.00 1590.00 1760.00 0.00 • 0, 000 579. 10 0.00 579. 29 139. 67 0. 00 2500. 00 0. 00 0.00 0.00 1590.00 1760.QO 0.00 
0.000 579. 10 0.00 579. 37 139. b7 0.00 3000.00 0. 00 0.00 0.00 1590.00 1760.00 0.00 • • 183. 000 579. 11 0. 00 579. 11 139. 69 0. 00 500.00 0.00 0.00 0 00 1590.00 1760.00 0.00 

183. 000 579. 12 0, 00 579. 15 139. 74 0. 00 1000.00 0. 00 0.00 0. 00 1590.00 1760.00 0 00 • I 
183. 000 579. 15 0.00 579. 22 139.83 0. 00 1500. 00 0.00 0,00 0.00 1590.00 1760.00 0.00 • 183. 000 579 19 0.00 579. 31 139.96 0.00 2000. 00 0.00 0.00 0. 00 1590.00 1760.00 0.00 
183. 000 579 24 0 00 579. 42 140 13 0.00 2500. 00 0.00 0.00 0.00 1590.00 1760.00 0.00 • 183.000 579. 31 0. 00 579. 56 140 33 0.00 3000,00 0,00 0.00 0. 00 1590.00 1760.00 0.00 • 
228. 000 579. 11 0 00 579. 11 139. 69 0. 00 500. 00 0.00 0.00 0.00 1590.00 1760.00 0 00 • 228. 000 579. 13 0.00 579 16 139. 76 0.00 1000.00 0.00 0 00 0.00 1590.00 1760.00 0.00 • 228.000 579. 16 0. 00 579. 23 139.88 0.00 1500. 00 0.00 0.00 0.00 1590.00 1760.00 0 00 
228. 000 579. 21 0.00 579. 33 140. 04 0.00 2000 00 0. 00 0.00 0.00 1590.00 1760.00 0 00 • 228. 000 579.28 0.00 579.45 140. 26 0 00 2500. 00 0. 00 0.00 0.00 1590.00 1760.00 0.00 I • 228. 000 579 36 0.00 579. 60 140. 52 0 00 3000. 00 0, 00 0.00 0.00 1590 00 1760.00 0.00 

• 278.000 579. 11 0.00 579. 12 117 34 0.00 500 00 0. 00 0.00 0.00 1583.60 1726.40 0.00 • 278.000 579. 14 0. 00 579. 18 .t1 7. 41 0,00 1000.00 0.00 0.00 0.00 1583.60 1726.40 0 00 
278.000 579 18 0. 00 579. 28 117. 53 0 00 1500.00 0.00 0.00 0.00 1583.60 1726.40 0. 00 

• 278. 000 579. 24 0.00 579. 42 11 7. 70 0. 00 2000. 00 0.00 0.00 0,00 1583.60 1726. 40 0.00 • 278. 000 579. 32 0. 00 579. 59 117 91 0.00 2500.00 0.00 0. 00 0.00 1583.60 1726.40 0.00 
278.000 579 42 0. 00 579. 79 118. 19 0.00 3000.00 0.00 0.00 0. 00 1583.60 1726.40 0.00 

• 353. 000 579 11 0.00 579. 14 83. 82 0. 00 500,00 0.00 0.00 0.00 1574.00 1676.00 • 0.00 
353. 000 579. 16 0 00 579. 27 83.91 0. 00 1000, 00 0 00 0. 00 0.00 1574.00 1676. 00 0.00 

• 353. 000 579. 23 0. 00 579. 46 84. 06 0. 00 1500. 00 0. 00 0.00 0. 00 1574.00 1676.00 0 00 • 353. 000 579 33 0. 00 579. 73 84.25 0. 00 2000. 00 0.00 0.00 0.00 1574.00 1076. 00 0.00 
353. 000 579. 45 0. 00 580. 04 84.49 0 00 2500. 00 0.00 0.00 0.00 1574.00 1676. 00 0.00 

• 353.000 579. 59 0. 00 580. 39 84. 77 0.00 3000. 00 0. 00 0.00 0.00 1574.00 1676.00 0 00 • 
• I • 
• • 
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16 MAR 87 

SECNO 

4t3 000 
413.000 
413.000 
413.000 
413.000 
413. 000 

465.000 
465 000 
465. 000 
465.000 
465 000 
465.000 

514.000 
514. 000 
514. 000 
514. 000 
514. 000 
514. 000 

10 59:04 

CWSEL DIFI\WS 

579. 13 0 00 
579. 22 0. 00 
579. 35 0 00 
579. 52 0. 00 
579. 72 0. 00 
579.94 0. 00 

579. 16 0. 00 
579. 34 0.00 
579 69 0. 00 
580. 22 0.00 
580. 96 0.00 
581 83 0. 00 

579. 19 0.00 
579. 45 0. 00 
579. 92 0.00 
580. 56 0. 00 
58i 32 0. 00 
582 18 0. 00 

EG TOPWID ilLOD GCH 

579.21 54. 35 0. 00 500. 00 
579. 54 54. 56 0.00 1()00. 00 
580.03 54. 86 0.00 1500. 00 
580.63 55. 24 0.00 2000. 00 
581. 30 55 69 0.00 2500.00 
582.01 56. 18 0.00 3000. 00 

579.24 54. 42 0.00 500. 00 
579.65 54. 85 0.00 1000.00 
580.26 55. 62 O CiO 1500. 00 
58i. 04 56. 80 0.00 2000 00 
581. 92 58. 44 0 00 2500.00 
582.85 68. 47 O.El9 2999. 11 

579.27 54. 49 0.00 500.00 
579.74 55. 07 0.00 1000.00 
580 44 56. 12 0.00 1500.00 
581 27 57. 56 0. 00 2000.00 
582. 16 59.25 0.00 2500. 00 
583.08 82. 06 6 10 2993.90 

• PA•:;JE 2i 

, . 
GROB PERENC STENCL :5TCHL STCHR STENCR 

0.00 0.00 0.00 1,615. 00 i 70i. 00 0 00 • 0.00 0.00 0. 00 1,615. 00 1701. 00 0 00 
0. 00 0.00 0 00 1615.00 170i. 00 0 00 
0.00 0.00 0.00 1,615. 00 1701. 00 0 00 , . 
0. 00 0.00 0.00 1,615. 00 1701. 00 0. 00 
0.00 0.00 0.00 1,615. 00 170i. 00 0. 00 • 0. 00 0.00 0.00 1,615. 00 17()1. 00 0. 00 
0.00 0.00 0.00 1,615. 00 1701. 00 0 00 
0. 00 0.00 0.00 1615. 00 1701. 00 0 00 • 0. 00 0.00 0.00 1,615. 00 1701. 00 0 00 
0 00 0.00 0. 00 1,615. 00 1701. 00 0. 00 
0. 00 0 00 0.00 1,615. 00 1701. 00 0.00 • 
0.00 0.00 0.00 1,615. 00 1701. 00 0, 00 
0. 00 0.00 0.00 1,615. 00 1701. 00 0.00 • 0 00 0 00 0.00 1,615. 00 1701.00 0.00 
0. 00 0.00 0.00 1,615. 00 1701. 00 0.00 
0. 00 0.00 0.00 1,615. 00 1701. 00 0 00 • 0. 00 0.00 0.00 1,615. 00 17()1. 00 0.00 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• • CHANNEL 

• SUMMARY PRINTOUT TABLE i 50 • 
• SECNiJ XLCH ELTRD El.LC El.MIN G CWSEL CRIWS EG 10K*S VCH AREA . 01K • 

0.000 0. 00 0.00 0.00 573. 40 500. 00 579. 10 0.00 579. 11 0. 30 0.69 723. 52 907. 18 • 0 000 0.00 0.00 0 00 573. 40 1000.00 579. 10 0.00 579. 13 1. 22 1. 38 723. 52 907. J8 • 0.000 0. 00 0.00 0. 00 573.40 1500.00 579. 10 0.00 579. 17 2. 73 2.07 723. 52 907. 18 
0. 000 0. 00 0.00 0. 00 573.40 2000.00 579. 10 0.00 579.22 4.86 2. 76 723. 52 907. JB • ' 0. 000 0.00 0. 00 0 00 573.40 2500.00 579. 10 0.00 579.29 7. 59 3. 46 723. 52 907 18 • 0 000 0.00 0. 00 0.00 57:3. 40 3000. 00 579. 10 0.00 579. 37 10.94 4. 15 723. 52 907. 18 

• 183.000 183. 00 0.00 0 00 573.40 500.00 579. 11 0.00 579. 11 0.30 0.69 724. 29 908.71 • 183.000 183.00 0.00 0. 00 573.40 1000.00 579. 12 0 00 579. 15 1. 20 1. 38 726.62 913. 80 

' 
183.000 183. 00 0.00 0.00 573.40 1500.00 579. 15 0.00 579.22 2.65 2.05 730. 51 920.98 • 183. 000 183. 00 0 00 0. 00 573. 40 2000.00 579 19 0 00 579. 31 4.61 2. 72 735.95 931 77 • 183.000 183. 00 0.00 0.00 573. 40 2500.00 579 24 0.00 579.42 6.99 3.36 742 96 945 72 
183. 000 183. 00 0. 00 0. 00 573.40 3000.00 579. 31 0.00 579. 56 9. 71 3.99 751. 53 962.88 • I • 228. 000 45.00 0. 00 0.00 573. 40 500.00 579. 11 0. 00 579. 11 0. 30 0.69 724.48 909.09 
228.000 45. 00 0. 00 0. 00 573. 40 1000. 00 579. 13 0. 00 579. 16 1. 19 1. 37 727.40 914.83 • 228. 000 45.00 0. 00 0. 00 573. 40 1500.00 579 16 0. 00 579.23 2.63 2.05 732.29 924 51 • 228.000 45. 00 0.00 0. 00 573.40 2000.00 579.21 0 00 579. 33 4. 54 2.71 739.22 938.26 
228.000 45.00 0.00 0.00 573. 40 2500.00 579. 28 0.00 579.45 6.83 3. 34 748. 23 956.27 • 228.000 45. 00 0.00 0. 00 573.40 3000 00 579. 36 0 00 579.60 9. 39 3.95 759.42 978.77 • 
278.000 50. 00 0.00 0 00 573. 70 500. 00 579. 11 0.00 579. 12 0. 51 0. 87 577.88 698.00 

• I 278.000 50 00 0.00 0.00 573. 70 1000.00 579. 14 0.00 579. 18 2.02 i. 72 580.85 703.65 ' • 278. 000 50. 00 0.00 0. 00 573. 70 1500.00 579. 18 0.00 579.28 4.42 2 56 585. 82 713 13 
278.000 50.00 0. 00 0.00 573. 70 2000.00 579.24 0. 00 579.42 7. 58 3. 37 592. 81 726. 52 

• 278. 000 50. 00 0.00 0 00 573. 70 2500.00 579. 32 0.00 579. 59 11. 29 4. 15 601. 84 743 93 • 278.000 50. 00 0.00 0.00 573.70 3000.00 579. 42 0.00 579. 79 15. 30 4. 89 613.61 766 86 

• 353.000 75 00 0.00 0.00 574.20 500.00 579. 11 0.00 579. 14 1. 40 1. 33 376. 31 423 21 • 35:J.000 75.00 0. 00 0. 00 574. 20 1000.00 57<;>, 16 0. 00 579. 27 5. 43 2.63 379. 77 429. 32 
353.000 75. 00 0. 00 0. 00 574.20 1500.00 579. 23 0. 00 579 46 11. 58 3.88 386.25 440.85 

• ' 353. 000 75.00 0.00 0.00 574. 20 2000. 00 579. 33 0.00 579. 73 19.28 5. 07 394. 42 455. 51 • 353 000 75 00 0. 00 0. 00 574.20 2500. 00 579. 45 0. 00 580.04 27.83 6. 18 404. 53 473 88 
353.000 75. 00 0. 00 0.00 574.20 3000.00 579. 59 0.00 580. 39 36.63 7.21 416.35 495.66 

• • 4t3. 000 60. 00 0. 00 0. 00 574. 50 500.00 579. 13 0. 00 579. 21 5.40 2. 33 214.65 215. 13 
413. 000 60. 00 0.00 0.00 574 50 1000.00 579.22 0.00 579. 54 20 11 4. 55 219.81 223.01 

• 413 000 60 00 0. 00 0.00 574. 50 1500.00 579.35 0.00 580.03 40 98 6.60 227. 12 234 33 • 413. 000 60.00 0.00 0.00 574. 50 2000.00 579. 52 0.00 580.63 64.40 8.45 236. 58 249,22 
413.000 60. 00 0 00 0.00 574. 50 2500 00 579 72 0.00 581. 30 87.66 10.09 247.66 267.01 

• 413.000 60 00 0. 00 0.00 574. 50 3000 00 579. 94 0. 00 582.01 109.20 11. 54 259.90 287.08 • 
• • 
• • 
• • 
• • 
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• SECNO XLCH ELTRD ELLC ELl"II hl Q 

• 465.000 52. 00 0.00 0.00 574. 50 500.00 
465.000 52.00 0.00 0.00 574. 50 1000.00 
465.000 52. 00 0 00 0.00 574. 50 1500.00 . , 465,000 52.00 0 00 0 00 574 50 2000.00 
465.000 52. 00 0. 00 0.00 574 50 2500 00 
465.000 52. 00 0.00 •:l, 00 574. 50 3000. 00 • 514. 000 49. 00 0,00 0. 00 574, 50 500.00 
514. 000 49.00 0, 00 0.00 574 50 1000. 00 . , 514. 000 49. 00 0.00 0. 00 574. 50 1500.00 
514. 000 49. 00 0, 00 0, 00 574. 50 2000. 00 
514.000 49. 00 0. 00 0, 00 574. 50 2500 00 

• 514. 000 49.00 0. 00 0, 00 574 50 3000.00 

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

CWSEL CRIWS EG 10!1.*S 

579. 16 0. 00 579.24 5.27 
579.34 0, 00 579. 65 18.27 
579 69 0.00 580. 26 32.21 
580.22 0.00 581. 04 40.68 
580. 96 0.00 581. 92 41. 52 
581. 83 0.00 582.85 38, 31 

579. 19 0,00 579, 27 5, 14 
579. 45 0.00 579. 74 16.99 
579.92 0,00 580. 44 27. 73 
580. 56 0,00 581. 27 33.21 
581 32 0.00 582. 16 34. 26 
582. 18 0, 00 583,08 34. 54 

PAGE 23 

VCH AREA 

2. 31 216.43 
4.41 226.89 
6. 10 246.00 
7.25 275. o9 
7, 86 318. 12 
8. 11 37 i. 25 

2.29 218 19 
4.30 232.39 
5.80 258. 57 
6, 78 295. 10 
7. 36 339. 50 
7.63 398.08 

. OH\ 

217.83 
233.97 
264. 32 
313 57 
387.98 
484.68 

220. 52 
242. E,9 
284.87 
347 04 
427. 10 
510.43 

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

, . 
• 
• 
• 
• 
• 
• 
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• ' -- .. 
CHANNEL 

• SUMMAR•( PR !I\JTOUT TABLE i50 • 
• SECNO G CWSEL DIFWSP DIFLJSX DIFl-(.WS TOP~JI D XLCH • 

0.000 500.00 579. 10 0 00 0.00 0.00 139. 67 0. 00 • 0.000 1000. 00 579. 10 0.00 0 00 0. 00 i39. 67 0.00 • 0. 000 1500. 00 C,'70 
i " " "" r, r,r, ,-, ,-,,., i '>D L, ,-, ru"'\ o.J, ., . ... 'w' . .., • 'IJ'IJ v. vv •..r. V'..J ~~7, QT v. vv 

0 000 2000. 00 579. 10 0. 00 0.00 0. 00 139. 67 0.00 • 0.000 2500. 00 579. 10 0 00 0.00 0.00 139.67 0. 00 • 0.000 3000. 00 579. 10 0. 00 0.00 0.00 139.67 0. 00 

• 1.83.000 500.00 579. i ! 0. 00 0.01 0.00 139.69 i83.00 • -J.83.000 1000.00 579. 12 0.02 0.02 0.00 139. 74 183 00 
183.000 1500.00 579 15 0.03 0 05 0.00 139.83 183 00 • 183.000 2000.00 579 . .t 9 0.04 0.09 0.00 139.96 183.00 

' • 183.000 2500. 00 579.24 0.05 0. 14 0.00 140. 13 183.00 
183.000 3000. 00 579. 31 0.07 0.21 0.00 140. 33 183.00 • • 228.000 500. 00 579. i 1 0.00 0.00 0.00 139 69 45.00 
228. 000 1000. 00 579. 13 0.02 0.01 0. 00 139 76 45. 00 • 228,000 1500. 00 579, 16 0.04 0.01 0.00 139. 88 45.00 • 228 000 2000. 00 579 21 0.05 0 02 0.00 140.04 45.00 
228.000 2500. 00 579.28 0 06 0.03 0.00 140. 26 45.00 • 228.000 3000. 00 579.36 0. 08 0 05 0.00 140. 52 45.00 ' • 
278.000 500 00 579. 11 0.00 0.00 0. 00 t17. 34 50.00 • 278. 000 1000 00 579. 14 0.03 0.01 0. 00 117. 41 50.00 • 278.000 1500.00 579. 18 0.04 0.02 0.00 117 53 50.00 
278.000 2000, 00 579.24 0. 06 0.03 0.00 117. 70 50. 00 • 278. 000 2500. 00 579. 32 0.08 0.04 0.00 117. 91 50.00 • 278.000 3000.00 579.42 0. 10 0 06 0 00 118. 19 50. 00 

• 353 000 500.00 579. 11 0.00 0.01 0. 00 83.82 75.00 • 353.000 1000. 00 579. 16 0.04 0.02 0.00 83. 91 75.00 
353 000 1500. 00 579. 23 0.07 0.05 0. 00 84 06 75.00 • 353.000 2000 00 579, 33 0. 10 0.09 0.00 84. 25 75.00 

' • 353. 000 2500. 00 579.45 0. 12 0. 13 0. 00 84.49 75.00 
353.000 3000.00 579. 59 0. i4 0. i7 0.00 94. 77 75.00 • • 413.000 500. 00 579. 13 0. 00 0.01 0, 00 54 35 60.00 
413.000 1000. 00 579.22 0. 09 0.06 0.00 54. 56 60.00 • 413.000 1500. 00 579.35 0. 13 0. 12 0. 00 54 86 60.00 • 413.000 2000 00 579. 52 0. i 7 0. i9 rJ.00 55. 24 60. 00 
413 000 2500. 00 579. 72 0.20 0.27 0.00 55. 69 60.00 • 4.13. 000 3000. 00 579.94 0.22 0.35 0. 00 56. 18 60.00 • - -• • 

• • 
• • 
• .I 
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• SECNO G (;WSEL DIFl-JSP 

• 465,000 500. 00 579. 16 0.00 
465.000 1000. 00 579 34 0. 19 

• 465. 000 1500.00 579.69 0.34 
465.000 2000 00 580. 22 0. 54 
465 000 2500.00 580.96 0. 74 
465. 000 3000.00 581. 83 0 87 • 514 000 500. 00 579. 19 0, 00 
514.000 1000. 00 579 45 0.27 • 514.000 1500. 00 579. 92 0.46 
514 000 2000 00 580 56 0. 64 
514.000 2500. 00 581. 32 o 7o • 514. 000 3000. 00 582. 18 0 86 . , 

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

Difl~SX DIFi'.WS TOPWID 

0 03 0 00 54. 42 
0 13 0. 00 54.85 
0 34 0. 00 55.62 
0. 70 0. 00 56.80 
i. 24 0.00 58. 44 
1. 89 0. 00 68. 47 

0.03 0.00 54. 49 
0. i l 0. 00 55. 07 
0.23 0. 00 56. 12 
0.34 0. 00 57. 56 
0, 36 0. 00 59. 25 
0 35 0. 00 82. 06 

PAi;E 25 

XLCH 

52.00 
52. 00 
52.00 
52. 00 
52. 00 
52. 00 

49.00 
49. 00 
49. 00 
49. 00 
49. 00 
49.00 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

, . 
• 
• 

, . 
• 
• 
• 
• 
• 

, . 
• 
• 
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• * WATER SURFACE PROFILES * 
* VERSION OF NOVEMBER 1976 * 
* UPDATED 1'1AV 1984 * 
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* U.S. ARMY CORPS OF ENGINEERS 
* THE HVDROLOGIC ENGINEERING CENTl:::R 
* 609 SECOND STREET, SUITED 
* DAVISi CALfFORNIA 95616 
* (916i 440-2105 (FTSi 448-2105 
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,r-***i-r**1~***************** ********* **** ~ *~·***** *{,!_·** 
HEC2 RELEASE DATED NOV 76 UPDATED MAV 1984 
ERRDR CORR= 
MODIFICATION - 50,51,52.53,54,55,56 

~*********************~*************************** 

C 
Tl 
T2 
T3 

AU GRES, MI - r-IS 
100 YEAR FLOOD 
SAGEH CREEK 

,!1 !CHECK ING NlNV lDIR STRT 

• 
• 

PAGE 1 • 
• THIS RUN EXECUTED 17 APR 87 9. 52: .!9 I. ,. 
• 
• 

METRIC ·vi NQ H. -···· G i.JSEL FG • • 0. 
.., ~- 0. 0 0. 000000 0. 00 0. 0 0. 573 250 0.000 

• J2 1\/PROF tPLOT PRFVS XSECV XSE.CH FN ALLDC IBW CHNIM ITRACE I. 
i. 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 ilO 000 200.000 0 000 0. 000 0.000 0. 000 0.000 0. 000 0.000 I. 
• NC 0.060 0. 060 0.035 0. 100 0. 300 0. 000 0.000 0. 000 0 000 0 000 

GT 2. 000 280. 000 280. 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 • CONFLUEIIJCE OF SAGER CREEK WITH AU GRES RIVER • Xi 0. 000 71 000 267.000 349 000 0. 000 0 000 0 000 0. 000 -.!. 200 0.000 
GR 582 100 0.000 582. 200 10.000 582.000 20. 000 582. 000 30 000 581 900 40.000 • GR 582.000 50. 000 582 000 60.000 582. 100 70. 000 582. 100 80. 000 582. 100 90 000 • GR 582. 300 100 000 582. 400 110 000 582. 200 120.000 582. 300 130 000 582. 300 140.000 
GR 582 100 150,000 582.000 160.000 582 200 170. 000 582 000 180. 000 582. 200 190. 000 • GR 582. 100 200 000 582. 300 210.000 582.200 220. 000 581. 800 230. 000 582. 100 240 000 • GR 582. 000 250. 000 582.200 260.000 582 600 265. 000 581. 600 267. 000 579. 800 270.000 
GR 577.600 275.000 576. 200 280.000 574. 600 285. 000 572. 800 290.000 572. 100 295.000 • GR 57t 900 300. 000 571. 800 305.000 57 l. 800 310. 000 571. 700 315.000 571. 400 320.000 • GR 57i. 500 325 000 57i. 600 330 000 573. 300 335.000 574.600 340. 000 576 600 345.000 
GR 580 800 349.000 583. 800 350.000 583.800 3b0. 000 583 800 370.000 583 900 380.000 • GR 583. 900 390 000 583.800 400. 000 583.900 410. 000 583 900 '120. 000 583 900 430.000 • CR 583. 800 440. 000 583. 900 450 000 584. 100 460. 000 584.000 470. 000 583. 900 480.000 
GR 583 800 490. 000 583.800 500,000 583. 700 510. 000 583. 600 520. 000 583 bOO 530.000 

• GR 583. 500 540 000 583. 900 550. 000 584.600 554.000 584.900 565. OOr.5 584 900 576.000 • GR 584. 400 580.000 0. 000 0.000 0.000 0. 000 0.000 0 000 0. 000 0.000 

• CROSS SECTION A • SAGER CREEi~ HAS BEEN DREDG'ED FROM DOWNSTREAM TO THIS SECT JON. 
'" i of or.::. r..A;'\ -, . I'\ r.r. .-, L-, ,"\F"l" <""\Jin .-. r,.,-,,. ,I .1-i.=:::< .,.._.,.,, J-. .i ~ ,-,c ~• . .r.r. .. • ,.~ ::'! J",r...r,_ ~ J".r..,.,_ 0. 000 0.000 " . J..J.-r,J. '.JV\J / .1. vvv i::o 1. vv,.1 ..;,1-'""t7 vvv .l J. 7-;J, V\.IV J. 1.7-;J vvu .1 .t 7-;J, •..1vv V, ~JUU 

• GR 582. JOO 0.00() 582. ~!00 10.000 582. 000 20. 000 582.000 30.000 581. 900 40.000 • GR 582 000 :50. O(JO 582.000 60.000 582. 100 70 000 582. 100 80.000 582. 100 90 000 
GR 582.300 100. 000 582. 400 110. 000 582.200 t20. 000 582. 300 130.000 582 300 140.000 • GR 582 100 j 50 000 582. 000 ibO. 000 582 200 170 000 582. 000 180. 000 582 200 190 000 ,. 
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17 /1PR 87 '9. 52 19 PAGE 2 • I • 
;;m 582. 100 200. OO(J 582.300 210. 000 582. 200 220.000 581. 800 230 000 582. iOO 240.000 • GR 582. 000 250. 000 582. 200 260. 000 582. 1.,00 265.000 581. 600 267 000 579 800 270,000 • GH 577 600 275.000 576. ;:>OO 280 000 574.600 285.000 572. 800 290.000 572. 100 295.000 
GR :571 900 300.000 57i. 800 305. 000 571 800 310. 000 571. 700 315.000 57i 400 320.000 • ' GR 571. 500 325 000 571. 600 330.000 573 300 :335. 000 574 600 340. 000 576.600 345 000 • GR 580. 800 349. 000 583. 800 350. 000 583 800 360.000 583. BOO 370. 000 583. 900 380 000 
GR 583. 900 390. 000 583. 800 400. 000 583. 900 410.000 583. 900 420. 000 583. 900 430.000 • I GR 58:J. 800 440 000 583.900 450 000 584. 100 460 000 584.000 470. 000 583.900 480.000 ,. 
GR 58~1 800 490. 000 583.800 500 000 583. 700 510. 000 583. 600 520. 000 583. 600 530.000 
GR 58;J_ 500 540.000 583 900 550 000 584.600 554. 000 584. 900 565. 000 584. 900 576,000 • GR 58•1. '100 580.000 0.000 0. 000 0.000 0 000 0. 000 0. 000 0.000 0.000 • I 

CROSS SECTIOr~ A MOVED UPSTRE,~M • I X! 1279.000 0 000 0. 000 0. 000 84. 000 84. 000 84.000 0. 000 3.810 0 000 ;e ' 
I 

CROSS SECTION ,1 MO\/ED UPSTREAM • X1 1312. 000 0.000 0.000 0. 000 33 000 33 000 33 000 0. 000 1. 490 0 000 :e 
NC 0 060 0. 060 0.035 0. 000 0 000 0. 000 0.000 0.000 0 000 0.000 • ET 0. 000 4. 10() 4. 100 248. 000 259. 000 0 000 

CROSS SECTION IMMEDIATELY DOWl',JSTREAM FROM COURT STREET BRIDGE 
0. 000 0. 000 0.000 0.000 ,. 

Xl 1345 000 35. 000 240. 000 260 000 33 000 33.000 33.000 0. 000 0.000 0.000 • GR 585.000 0. 000 585. 000 20. 000 585. too 30. 000 585. 100 120. 000 585.000 130.000 :• GR 585 000 160 000 585 . .\ 00 l 70 000 585 . .100 240 000 580. 700 248. 000 579.200 248. 500 
GR 578. 700 250. 000 579. 200 251. 500 580. 700 252.000 580. 200 255 000 578 700 255. 500 • GR 578. 200 257.000 578 700 258 500 580. 200 259. 000 585.300 260. 000 585.200 270.000 :• GR 585. 100 280. 000 585 000 290. 000 585. 000 420. 000 584. 900 430. 000 584. 900 450.000 
GR 585. 000 460. 000 585.000 470.000 585. 100 480.000 585. 100 520. 000 585. 000 530.000 • GR 585 000 560 000 584 500 570. 000 584 000 580.000 583.900 590. 000 583. 700 600 0()0 :• 

' ' ~lC 0.070 0 070 0. 024 0. 300 0. 500 0.000 0 000 0. 000 0 000 0 000 • I ET 0 000 4. ·100 4. 100 248. 000 259.000 0.000 0 000 0. 000 0.000 0 000 :• DOWNSTREAM FACE OF COURT STREE1 BRIDGE 
Xi 1346. 000 0.000 0. 000 0. 000 1. 000 1. 000 1.000 0. 000 0. 000 0.000 • I BT -13. 000 240. 000 585. 100 0 000 i248 000 585. 300 580 700 248. 500 585 300 582 200 :• BT 0.000 250. 000 585 400 582. 700 251 500 585. 400 582.200 252. 000 585.400 580. 700 
BT 0 000 255. 000 585. 400 580. 200 255. 500 585 300 581. 700 257. 000 585. 300 582.200 • I llT 0. 000 258. 500 585.300 581. 700 259.000 585. 300 580 200 260. 000 585. 300 581 700 I. I 

BT 0. 000 270. 000 585.200 0 000 0 000 l). 000 0. 000 0 000 0.000 0.000 
I • ' !e ET 0.000 4. 100 4. iOO 240. 000 270. 000 0 000 0.000 0. 000 0 000 0 000 

UPSTF!EAM FACE OF COURT STREET BRIDGE 
II\ILET CONTROL OCCURS AT THE COURT S1REET CULVERTS WEIR FLOW • I ALSO OCCURS THE WATER SURFACE ELEVATION AT THE BRIDGE'S ,. 

I 

UPSTIREAM FACE WFIS CALCULATED AND IS I!\IPUT VSil~G ANI x5 CARD. 
Xi 1384.000 0.000 0.000 0 000 38. 000 38. 000 38.000 0. 000 0.000 0.000 • I X r} 0. 000 0 000 0.000 0 000 0. 000 0. 000 i. 000 0. 000 0. 001':i 0 000 :e I "-
X5 2 000 585. 900 586.000 0. 000 0 000 0.000 0.000 0. 000 0.000 0.000 

I 

• I :• I 
I I 
I I 

• I : . I 
I I 
I I • ' le I 
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• I : . 
I 

I 

• I MC 0. 070 0 070 0.042 0, 000 0.000 0.000 0.000 0.000 0. 000 0.000 I • 

ET 0.000 4. JOO 4. iOO 240. 000 270 000 0 000 0.000 0.000 0. 000 0.000 
CROSS SECTION l'MMEDIATELY UPSTREAM FR0r1 COURT STREET BRIDGE • I ;( 1 13815, 000 0. 000 0 000 0. 000 .i.000 i. 000 1. 000 0.000 0, 000 0.000 • I 

ET 0. 000 0.000 4. 100 200.000 430 000 0.000 0.000 0.000 0.000 0.000 • CROSS SECTION ~IT COURT ST. BR iDG:E MOVED UPSTREAM • Xi 2000.000 0 000 0. 000 0, 000 61:5. 000 615.000 615. 000 0.000 0.270 0.000 
I 

• I i • I ~K () 050 0.070 0.042 0 100 0. 300 0. 000 0. 000 0.000 0. 000 0.000 I 
ET 0 000 0. 000 4. 100 90.000 420.000 0. 000 0.000 0. OOi) 0. 000 0.000 

CROSS SECTIOI\I B MOVED DOWI\ISTREAMi • I .:<1 263:3 000 57 000 266.000 288:. 000 63:2 000 63:2. 000 l132. 000 0.000 -0. 270 0 000 ;e 
GR 58:3. 900 0 000 583. 900 10.000 58:3. 800 2:0. 000 583. 900 30 000 584. 000 40.000 
GR 58:3. 900 50.000 584. 100 60,000 584.000 70 000 583.800 80.000 583 900 90 000 

• ' GR 58:3 900 100.000 584 100 110. 000 584 000 12:0, 000 584. 000 i30. 00,) 584 iOO i 40. 01:>0 ' • I 
GR 58:3 900 150.000 584.000 160.000 584 100 170.000 584. 000 180. 000 583.900 190.000 
QR 58!3. 900 200.000 584. 000 210.000 58:3. 900 22:0 000 584. 000 230.000 583. 900 240.000 

• ' GR 58:3. 900 250.000 583.400 260.000 58:3. 000 26,6. 000 582. 100 270 000 579. 700 275. 01:)0 , . 
GR 579. 000 280 000 581. 700 285•, 000 59;2, 800 288.000 583.800 290 000 584.600 300.000 
GR 584 300 310,000 584. 100 320 000 5s,i. 200 33,0, 000 584. 100 340. 000 583. 800 350.000 

• I GR 58:3. 800 360. 000 583.800 370.000 58:3. 700 3810.000 583. 700 390, 00() 583. 500 400.000 ,. 
GR 58:3. 500 410. 000 583.400 420.000 58:3. !JOO 4310, 000 583. 300 440.000 583. 100 450.000 
C.;R 58:3 200 460.000 583.000 470.000 59;2, 900 4810.000 583. 100 490 000 583 000 500.000 • I GR 58:3. 100 510 000 582 000 520.000 0 000 0, 000 0. 000 0.000 0. 000 0.000 I • I 
ET 0.000 0 000 4. 100 90,000 420.000 0. 000 0.000 0. 000 0.000 0.000 

• CROSS SECTION H I • X1 3265. 000 57 000 266. 000 2881. 000 63:2. 000 6::;12. 000 632. 000 0. 000 0 000 0.000 
GR 58:3. 900 0 000 583.900 10.000 58:3. 800 2!0. 000 583.900 30,000 584 000 40.000 

• I GR 58:3. 900 50. 000 584. 100 60.000 584. 000 7'0, 000 583.800 80.000 583 900 90,000 i • 
GR 58:3. 900 100,000 584. 100 110. 000 58°~. 000 1210 000 584. 000 130 000 584 100 140.000 
GR 58:3. 900 150 000 584 000 160.000 584. 100 1?'0.000 584 000 180.000 583.900 190.000 

• I GR 58:3 900 200.000 584. 000 210.000 583.900 2210. 000 584.000 230. 000 583 900 240.000 • ~~R 58:8. 900 250 000 583 400 260.000 58:3.000 266 000 582. 100 270.000 579,700 275.000 
GR 579 000 280. 000 581. 700 285,. 000 50:2. 800 2818.000 583. 800 290. 000 584.600 300 000 

• I 
' 

GR 584. 300 310.000 584. 100 320 000 584.200 3310. 000 584. 100 340. 000 583. 800 350.000 • GR 58:3. BOO 360 000 583.800 370. 000 58:3. 700 3810.000 583. 700 390. 000 583. 500 400,000 
Gr< 58:3 500 410.000 583. 400 420.000 58:3. 500 4210. 000 583.300 440.00iJ 583. iOO 450,000 

• I GR 58:3. 200 460. 000 583.000 470.000 58:2. 900 4810 000 583. 100 490. 00,;j 583. 000 500.000 I. 
,-;R 59:3 100 St0.000 582 000 520 000 0 000 0.000 0.000 0.000 0. 000 0.000 

I • I ET 0.000 0.000 4. iOO iOO 000 410.000 0, 000 0.000 0. 000 0. 000 0.000 
' • UPSTREAM STUDY LIMIT - CROSS SECTION B REPEo!1TED UPSTREl',M 

X1 4000. 000 0. 000 0 000 0.000 73'5, 000 7::Cl5 000 735.000 0.000 0. 310 0.000 

• E,J 0. 000 0.000 0. 000 0 000 0, 000 0, 000 0. 000 0.000 0. 000 0. O•DO I • I 

I 
I 

• • 
• I ' • I 

I 

I • , . 
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SECNO 
G 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
·,;t 1"1'AI ""-'-'..,._ 

*PROF i 

CCHV,= 
>tSECNO 

0. 100 CEHV= 
0.000 

CONFLUENCE 
0. 00 
280. 
0, 00 

0. 000996 

3. 05 
0. 

0.00 
0 

*SEC~lO i 195. 000 

Ct~SEL 
GCH 
VCH 
XLCH 

0.300 

OF SAGER 
573.25 

280. 
2.29 

0. 

CROSS SECTION A 

CRIWS 
GROB 
VROB 
XLOBR 

WSEU\ 
ALOB 
XNL 
JTRIAL 

F.G 
ACH 
;(NCH 

CREEK WITH AU GRES RIVER 
0.00 573. 25 573. 33 

0. 0. 122. 
0 00 0.000 0.035 

0. 0 0 

HV 
AROB 
;(NR 
ICOrJT 

0.08 
o. 

0 000 
0 

SAGER CREEK HAB BEEN 
3 05 574.45 

DRED(;ED FROM DOWNSTREAM TO THIS 
1195.00 

280. 
0. 14 

0 001009 

0 00 0, 00 574 53 
0 280. 0 0 122. 

0. 00 
1195. 

2.J0 
1195. 

0.00 
1 l 95. 

*SECNO 1279. 000 
3685 ~~0 TR I ALS ATTEMPTED WSEL, CWSEL 
3693 PROBABLE Mli"IIIMUM SPECIFIC El·~ERGY 
3720 CRITICAL DEPTH ASSUMFD 

1279. 00 
280. 
0 15 

0 017943 

CROSS SECTIOl>l A MOVED UPSTREAM 
1. 52 576. 73 576. 73 

0. 280. 0. 
0 00 5 92 0.00 

84. 84. 84. 

*SECNO 1312. 000 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE l'IINlMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1312.00 
280. 
0 15 

0.017858 

CROSS SECT ION F1 MOVED UPSTREAM 
1. 52 

o. 
0.00 

578.22 
280. 
5. 'rl 

33, 

578.22 
0 

0.00 
33 . 

0.000 
0 

0 00 
0. 

0.000 
20 

0. 00 
0. 

0 000 
20 

0.035 
0 

577.27 
47. 

0.035 
8 

578 76 
47 

0.035 
5 

0. 08 
0 

0.000 
0 

0. 54 
0. 

0. 000 
0 

0. 54 
o. 

0.000 
0 

HL 
\/OL 
WTN 
CORAR 

0 00 
0 

0.000 
0.00 

SECTION 
i. 20 

3 
CJ. 000 
0.00 

0. 22 
4. 

0.000 
0.00 

0. 59 
4. 

0.000 
0.00 

OLOSS BANK ELEV 
TwA LEFT/RIGHT 
ELM IN SSTA 
TOPWID 

0.00 
0. 

570. 20 
54. 01 

0.00 
1 

571. 40 
53. 94 

0 1-4 
2 

575 21 
44.20 

0.00 
2. 

576. 70 
44.21 

580. 40 
579. 60 

285.42 
339. 42 

581. 60 
580.80 

285 44 
339. 39 

585.41 
584 61 

289.e,7 
333.88 

586.90 
586. 10 

289.67 
333.88 
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Ct:',,-.r.lM nC'OTU r 1.u:::-•e1 r, 0 T Li.::!' I.ICC'\ U r·,-. LI" LH nl nne DAh.tU L"."I LJ.J 

• ,__,i;;..._,,.,.u ~~, '" 'w v, C1- CL, ~f'\J.""';;;J r,:i.;;iL;;.~-r\ "-" 
Gl GLOB GCH GROB AL.OB ACH 

nv 1-JL UI....U~.:;:I 1.Jn1"1n C.I....C.Y 

AROB VOL HJA LEFT/RIGHT • TIME VLOB VCH VROD XNL .:<NCH XI-JR ~/TN ELMIN SSTA 
SLOPE XLOBL XL.CH XLDBR ITRIAL IDC 1cmn CORAR TOPWID ENDST • • 

*SECNO 1345 000 • • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• ., 
• 
• 

3301 HV CHANGED MORE THA~-1 rlVINS 

3685 20 TRIALS ATT!:::MPTED t,JSEL, CWSl:::L 
'3693 PROBABLE MIN1MUM SPECIFIC. ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHME.NT STATIOr-lS= 248. 0 259 0 TYPE= 1 TARGET= 
CROSS SECTION IMMEDIATELY DOWNSTREAM FROM COURT STREET BRIDGE 

1345. 00 3 86 
280. 0. 
0. 15 0. 00 

0. 027051 33. 

CCHV= 0.300 CEHV= 
*SECNO 1346 000 

582.06 582. 06 0 
280. 0. 
9 43 0. 00 0. 

33 33 

0 500 

4575 CRITICAL DEPTH AS:3UMEU BELOI~ ELt.C OF 

3301 HV CHANGED MORE THAI\! HVINS 

O(j 583.44 1.38 0. 72 
0 30 0. 4. 

000 0 035 0.000 0 000 
20 20 0 0.00 

582.700 EGLC= 584. 8J4 EGC= 

3370 NORMAL BRIDGE,NRD= 13 MIN ELTRD= 585. 10 MAX EL.LC= 582 70 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGV 
3720 CRITICAL DEPTH ASSUMED 

3470 E1,JCROACHMENT STATiot~S= 248 0 259. 0 TYPE= 1 TARGET= 
DOWNSTREAM FACE OF COURT STr~EET BRIDGE 

1346. 00 3 76 581. 96 58.t. 96 0.00 584 40 2 44 0.03 
280. 0 2130, 0. 0 22. 0. 4 
() 15 0. 00 12. 55 0. 00 0.000 0. 024 0. 000 0.000 

0.085651 1 1. 1. 20 18 0 -6.25 

*SECt-10 1384 000 
Wt, rER EL=cX5 CARO"' 5B5. 900 

4575 CRITICAL DEPTH ASSUMED BELOW ELLC OF 58~~- 700 EGLC~ 584.813 EGC~ 

11. 000 

0 25100000.00 
2. 100000.00 

578 20 
11. 00 

248.00 
259.00 

587.255 WSEL= 

1.i. 000 

0. 53100000 00 ,.., ~- 100000. 00 
578.20 248. 00 

t 1. 00 259.00 

586. 701 t ... JSEL~ 

• 
• 
• 
• 
• 

585 961 • 
• ,. 
• 
• 
• 
• 
• 585.934 

• 
e 

• 
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17 APR 87 9; 52· 

SECNO DEPTH 
G ClLOB 
TIME VLOE 
SLOPE XLOI3L 

3280 CROSS SECTION 

3301 HV CHANGED MORE 

19 

CWSEL CRIWS 
GCH GROB 
VCH VROB 
l(LC1-1 XLOBR 

1384.00 EXTENDED 

THAN HVINS 

WSELK 
AL013 
XNL 
I TRIAL 

2 20 

EG 
ACH 
XNCH 
roe 

FEET 

HV 
AROB 
XrJR 
ICO/'JT 

3370 NORMAL BRIDGE, NRD= i3 MIN ELTRD"' 585. 10 MA:< ELLCa= 582. 70 

HL 
VOL 
WTN 
CORAR 

::J470 EMCROACHMENT STATIONS== 240.0 270.0 TYPE= 1 TARGET= 
UPSTREAM FACE oF· COURT STREET BRIDGE 
INLET CONTROi_ OCCURS AT THE COURT STREET CULVERTS. WEIR FLOW 
ALSO fJCCUFtS. , Mt:. 

\JPSTREAM FACE WAS 
7 70 585.90 

WATER SURFACE ELEVATION AT THE BRIDGE'S 

1384. 00 
280. 
0. 15 

0. 019477 

0. 266. 
0.00 7 35 

~<, 
,JO. 

CALCULATED 
581. 96 

i4. 
2, 12 

*SECNO 1385. 000 
3280 CROSS SECTION 1385.00 EXTENDED 

3301 HV CHANGED MORE THAN HVINS 

AND IS 
0. 00 

0 
0.000 

0 

INPUT u·aING A~l X5 
586. 70 0.80 

36. 6. 
0. 024 0.070 

0 

3. 15 FEET 

CARD. 
0.98 

4. 
0. 000 

,_i...,; or. 
-\...•.t:; •• IV 

3470 EMCROACHMENT STATIONS'-" 240. 0 270. 0 TYPE= 
FROM COURT 

586.42 
118 . 

1 TARGET= 

1385. 00 
280 
0. 15 

Q 000718 

CROSS SECTION IMMEDIATELY UPSTREAM 
8.04 586.84 0. 00 0. 00 

0. 269. 1 J 0. 
0.00 2.28 0. 70 0.000 

L 1. 1. 2 
0 042 

0 

*SECNO 2000.000 
3280 CROSS SECTION 2000.00 ExTENDED 3.05 FEET 

STREET 
0.08 

16. 
0.070 

0 

CROSS SECTION AT COURT ST. BRIDGE MOVED U1'STRF.AM 
2000. 00 8. 54 587.01 0.00 0.00 587.01 0.00 

280. 80. 68 132. 402. 116. 620. 
0 72 0 20 0. 58 0 21 0. 070 0. 042 0. 070 

0 000045 615. 6!.5 615. 3 0 0 

BRIDGE 
0.00 

4. 
0.000 

0 00 

0 07 
13. 

0.000 
0. 00 

OLOSS 
T~JA 
ELMIN 
TOPWID 

30.000 

0. 49 
2. 

578. 20 
30. 00 

30.000 

0 22 
2 

578.20 
30.00 

0.02 
6. 

578. 4.7 
600.00 

BANK ELEV 
LEF=T/RIGHT 

SSTA 
Et~DST 

585. iO 
585.30 

240.00 
:.1-u1 rir. 
-- ,r ..... ~-

585. iO 
585. 30 

240.00 
270.00 

585. 37 
585. 57 
0.00 

600.00 
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17 APR 87 

SECi'JO 
Q 
TIME 
SLOPE 

9: 52: 19 

DEPTH 
GLOB 
VLDB 
XLOBL 

Cl.JSEL 
GCH 
VCH 
XLCH 

CCHV= 0. 100 CEHV-= 0. 300 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
AL.OB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

•r,SECNO 26'.33 000 
3280 CROSS SECTION 2633. 00 EXTENDED 5 29 FEET 

2633. 00 
280 
1. 84 

0. 000005 

CROSS SECT I ON B MOVED DOWi'JSTREAM 
8.29 587 02 0.00 0 00 
139. 38, i03. 895. 
0. 15 0.27 0 12 0.050 
632 632. 632. 2 

587 02 
i40. 

0 042 
0 

*SECNO 3265. 000 
3280 CROSS SECTION 3265. 00 EXTENDED 5 03 FEET 

3265. 00 
280 
2.87 

0 000007 

CROSS SECTION B 
8 03 587,03 
137, 40. 
0 17 0.30 
632. 682. 

0. 00 
103. 
0. 13 
632. 

*SECl\/0 4000. 000 
3280 CROBS SECTION 4000.00 EXTENDED 

0, 00 
8~~6. 

0,050 
1 

587. 03 
135, 

0. 042 
0 

4 72 f'EET 

HV 
AROB 
XNR 
ICONT 

0. 00 
869. 

0.070 
0 

0.00 
809. 

0. 070 
0 

HL 
\IOL 
I.JTN 
CORAR 

0 01 
35. 

0. 000 
0.00 

0. 00 
61 

0.000 
0.00 

UPSTREAM STUDY Lll'1IT 
7. 72 587.03 

- CROSS 
0.00 
103. 

SECTION 
0 00 
743 

B REPEATED UPSTREAM 
4000. 00 

280. 
3.95 

0. 000009 

134 43 
0. 18 0 34 
735. 735. 

0. 14 
735. 

0. 050 
0 

587.03 0.00 
128. 736 

0. 042 0.070 
0 0 

0 01 
90 

CJ. 000 
0.00 

OLCISS BANf'. ELEV 
TWA LEFT/RIGHT 
ELl'HN SSTA 
TOPWID ENDST 

0. 00 
14. 

578:. 73 
520.00 

0. 00 
22. 

579'. 00 
520.00 

0.00 
31. 

579.31 
520 00 

582. 73 
582. 53 
0.00 

520. 00 

583. 00 
582.80 

0. 00 
520. 00 

583. 31 
583. 11 

0 00 
520. 00 
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17 APR 87 9 52: 19 

********1C-***********~'r**• f--r'"**-lf·*****{t *****i'.:-******if-*** 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MDDIFlCATION - 50,51,52, 53, 54, 55,56 

****-t.f-1::- ** **************** ** ·11-**** *~~ ***** *********1.f-** 

Tl AU GRES, MI - FIS 
T2 100YEAR FLOOD - ENCROACHED RUN 
T8 SAGER CREEK 

Ji lCHECK ING iHNV lDIR STRT 

0 3. 0. 0. 0. 000000 

J2 NPROF IPLOT PHFVS XSEC\/ XSECH 

15. 000 0.000 -1. 000 0. 000 0.000 

METRIC I-IV INS Q 

0. 00 0.0 0. 

FN ALL.DC IBW 

0.000 0.000 0.000 

THIS RUN EXECUTED 17 APR 87 

WSEL FQ 

573.350 0.000 

CHNIM ITRACE 

0,000 0.000 
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SECNO 
0 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

CCHV= 0. 100 CEH\I= 
-l'SECNO 0.000 

C~JSEL 
GCH 
VCH 
XLCH 

0 300 

CR il,IS 
GROB 
VROB 
XLOBR 

~)SELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
!DC 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TUA 
ELMIN 
TCIPWID 

BANk ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

2800 NAT Gl"" 88 72 WSEL= 573, 25 ENC Ell= 94. 59 WSEL= 573 35 RATIO= -0.0662 
NAT 01= 95. RATIOS LDB,CH,ROB= 0.0000 1. 0000 0 0000 WSEL= 573.35 

3470 ENCROACHMENT STAT10r•lS~ 267.0 349. 0 TYPE= 4 TARGET= 0.000 
CONFLUENCE OF SAGER CREEK WITH AU GRES RIVER 

0.00 3 15 573, 35 0. 00 573.25 573.42 0 07 0.00 0,00 580.40 
280. 0. 280. 0. 0 128. 0 0. 0. 579 60 
0.00 0.00 2 19 0.00 0.000 0.035 0.000 0.000 570 20 285. 14 

0. 000876 0. 0. 0. 0 0 0 () 00 54.67 339 81 

*SECNO 1195.000 
2800 NAT Ql= 88. 15 WSEL= 574.45 ENC Ql~ 94. 44 WSEL= 574. 55 RATIO= -0 0713 

574 55 NAT G1= 94. RATIOS LOB,CH,ROB= 0. 0000 l 0000 0.0000 WSEL= 

3470 ENCRO.c,CHMENT STATIONS-"' 267 0 349.0 TYPE= 4 TARGET= 0. 000 
CROSS SECTION A 
SAGER CREEK HAS BEEN DREDGED FROM DOWNSTREAM TO THIS SECTION. 

1195. 00 3.06 574 46 0. 00 574.45 574. 54 0.08 1 11 0.00 581. 60 
280. 0. 280. 0. 0. 123 0. 3. 1. 580. BO 
0. 15 0 00 2, 28 0.00 0 000 0.035 0.000 0 000 571. 40 285. 40 

0. 000988 1195. 1195. 1195. 2 0 0 0 00 54.05 339.45 

-1<SECNO 1279.000 
2800 NAT Qi= 20.90 WSEL= 576 73 ENC Qi= 24.06 WSEL= 
NAT Gl=c 24. RATIOS LOB, CH, ROB= 0 0000 i. 0000 0. 0000 WSEL=, 

576.83 RATIO= -0. 1513 
576.83 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINH1UM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS-= 267 0 349.0 

1279.0(J 
280, 
0. 15 

0 018013 

CROSS SECTION A MOVED UPSTREAM 
1. 52 576, 73 576, 73 576 73 

0. 280 0. 0, 
0 00 5 93 0 00 0.000 

84, 84. 84, 20 

TYPE= 

577.27 
47. 

0 035 
8 

4 TARGET= 

0. 55 
0. 

0.000 
0 

0.22 
4. 

0.000 
0 00 

0.000 

0 14 
2. 

575. 21 
44.20 

585.41 
584 61 

289.68 
333.87 

• 
'• 
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
G GL013 GCH GROB ALOB ACH AROB VOL T~JA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLO!lR !TRIAL IDC lGDr~T CDRAR TDPWID ENDST 

*SEGNO 1312. 000 
2800 NAT G1-= 20.95 
NAT Gl• 24. RATIOS 

WSEL= 578.22 ENC Gi= 
LOB,CH,ROB• 0 0000 I. 0000 
WSEL,GWSEL 

24 12 
0.0000 

WSEL= 
WSEL= 

578. 32 
578. 32 

RATIO= -0. 1510 

3685 20 TRIALS ATTEMPTED 
3693 PROBABLE MINIMUM SPEC tFIC Et".:ERGY 
3720 CRITICAL DEPTH ASSUl'lFD 

3470 ENCROACHMENT STATIONS: 267.0 349.0 T'YPE= 
CROSS SECTION A MOVED UPSTREAM 

1312. 00 1 52 578, 22 578 22 
280 0 280. 0. 
0 15 0.00 5. 91 0. 00 

0 017841 33. :33. 33 

... sEc,,10 1345 ooo 

~l301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED ~lSEL, CWSEL 
3t:i93 PRORABLE MINIMUM SPECIFIC ENERCY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STAT IONS,= 248. 0 
CROSS SECTION Ir1MEDIATELY 

~ ,-, .,IC: r\r, ~ ~, 
.L...,'"f,J, vv "' 00 

280 0. 
0. 15 0. 00 

0. 027051 33 

CCHV=' 0.300 CEJ--IV= 
;-,SECNO 1346. 000 

C ,-.,--, ~. CMr'\ ,~, 
:zJOC:. VO JO.C:, VO 

280. 0. 
','. 43 0. 00 

33. 33 

0 500 

578 22 
o. 

0. 000 
20 

259. 0 
DOWNSTREAM 

C'.M/'"\ ~, 
..Jt'".).C: VO 

0 
0.000 

20 

578, 76 
47. 

o. 035 
5 

T·tPE= 
FROM COIJHT 
,-:,.--i,-, .. ~t:I..,. ""t"t 

30. 
0. 035 

20 

4575 CRITICAL DEPTH ASSUMED BELOW ELLC OF 

3301 H\/ CHANGED MORE THAN HVINS 

582 700 EGLC"" 

4 T~1RGET= 

0 . 54 0. 59 
0 4. 

0. 000 0. 000 
0 0. 00 

1 TARGET• 
STREET BRIDGE . ~~ ~ ,~ 
l "'"' v. , "' 

0 4. 
0 000 0. 000 

0 o. 00 

584.814 EGC= 

3370 NORMAL BRIDGE, NRD= 13 MIN ELTRD= 585 10 rlAX ELLC,= 582. 70 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 

0.000 

0.00 
2. 

576. 70 
44. 21 

11. 000 

586 90 
586. 10 

289.67 
333.88 

" ., -=- 4 r. r. r,, r. r,, ,..,.., 
V, C:. .J .1 VVVV'.J 'JV 

~ 
"'-· iOOOOO 00 

578 20 248.00 
11. 00 259.00 

587. 255 WSEL=< 585. 961 

• 
• 
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,....,...,.,,,., ..... ,-.,-...,,..,.., I J.._l 1;-,.-1 ..-.n •r 11.-,, 1 ,.--.r-1 l/ ,-~ 
i:3t.:.\...NU l.J~t"' I H \... V.IOt::.L ',..,.n. J. W;:J, w.:,c::..L..I'\ t:.\:i 

Q GLOB GCH QROB ALOB ,l\CH 
TIME VLOB VCH vROB XNL I.NCH 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC 

3720 CRITICAL DEPTH ASSUMED 

3470 El·~CROACHMENT STATIONS= 248. 0 259. 0 TVPE= 
DOWNSTREAM FACE OF COURT STREET BRIDGE 

1346. 00 3. 76 
280. 0 
o. 15 0 00 

0. 035651 1 

*SECNO 13B4.000 
WATER EL=X5 CARD= 

3280 CROSS SECTION 

581. 96 :i8 t 96 581 96 584. ·10 
2B0. 0. 0. 22. 

!2 55 0.00 0 000 0.024 
1. i 20 18 

586. 000 
1384 00 EXTENDED 2 30 FEET 

l ~. I ' n nv nL.. 

ARDB vOL 
XNR WT~l 
JCDNT CORAR 

1 TARGET= 

2 44 
0 

0. 000 
0 

0 03 
4 

0 000 
-6.25 

3370 NORMAL BRIDGE, NRD= t3 MIN EL TRD= 585 10 MA:~ ELLC= 582. 70 

3470 El-;CROACHMENT STAT101\JS= 240. 0 270. 0 TVPE= 1 TARGET= 
UPSTREAM FACE OF COURT SlREET BRIDGE 
INLET CONTROL OCCURS AT THE CIJURT STREET CULVERTS WEIR FLOW 
ALSO OCCURS THE W,TER SlJRFACE ELEVATION AT THE BRIDGE'S 
UPSTREAM FACE WAS CALCULATED AND IS INPUT USING AN l\5 CARD. 

1384.00 
280. 
0 15 

0 016081 

7 80 586. 00 0.00 585.90 586. 70 0 70 0.87 
0 264. 16. 0 38 7. 4. 

0 00 6.92 2. 11 0. 000 0. 024 0 070 0. 000 
38. 38. 38. 0 0 0 -62. 90 

*SECNO 1385.000 
3280 CROSS SECTION 1 :385. 00 EXTENDED 

3301 HV CHANGED MORE THI\N 1--IVINS 

3470 ENCROACHMENT STATIONS: 240.0 
CROSS SECTION IMMEDIATELY 

1385. 00 8.62 586. 82 0 00 
280 0. 269. 11. 
0. 15 

0. 000730 
0. 00 

i. 1. 

r. -,,;-. 
U, /V 

1. 

3. 12 FEET 

270.0 Tv'PE= 
UPSTREAM FROM COURT 

586.84 586.89 
0. 118. 

0. 000 
2 

0.042 
0 

1 iARGET= 
STREET DRIDGE 

0 08 0.00 
t6. 4. 

0.070 
0 

0. 000 
0. 00 

Ml l'il:":•L> 'D h1'.lil Lf t:-l; 
WL...\.JIOO DMl'ln C:.Li;;;.V 

T~iA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST 

11. 000 

11, S'.<100000. <10 

2. 100000.00 
578. 20 

11. 00 

30. 000 

0 52 
2. 

578.20 
30 00 

30 000 

0. 19 
2. 

578. 20 
30 00 

248 00 
259.00 

585. 10 
585.30 

240.00 
270. 00 

585. 10 
585 30 

240.00 
270.00 

• 
• 
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• 
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17 APR 87 9· 52. 19 

SECNO DEPTH CWSEL GR Ii~S 
Q GLOB GCH GROB 
TIME VLOB VCH VRDl3 
SLOPE XLOBL XLCH XLOBR 

*SECNO 2000 000 
3280 CROSS SECTIDN 2000.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 200.0 
CROSS SECTION AT COURT ST. 

2000. 00 B.62 587 09 
280 2i~ 132. 
0. 38 0. :38 1 12 

0. 000164 61 :5. t.15. 

CCHV~ 0. iOO CEHV= 0.300 
·l>SECNO 2633 000 

0. 00 
1~22 
0. 40 
6:l5 

3280 CROSS SECTION 2633.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 90.0 

WSEUi EG HV HL 
ALOB ACH AROB VOL 
XNL XNCH XNR WTN 
!TRIAL. roe !CONT CORAR 

3 12 FEET 

430.0 TvPE= i TARGET= 
BRIDGE MOVED UPSTREAM 

587. 01 587 10 0. 01 0 i9 
69. 117 30~>- 8 

0.070 0 042 0 070 0 000 
4. 0 0 0.00 

5 39 FEET 

420 0 TYPE= 1 TARGET= 
CROSS SECTION B MOVED DOWNSTREAM 

2633. 00 8. '.39 587. 12 0. 00 
280. 14•l 59. 78. 
1 08 0. ;24 0.41 0. 17 

0.000012 63:2 632 6:32 

a,SEGNO 3265 000 
3280 CROSS SECTION 3265. 00 EXTENDED 

3470 ENCROACHMEN"f STATIONS= '~0. 0 
CROSS SECT IllN B 

3265 00 8 :t3 587 J3 0. 00 
280. l4f2. ,";J.2 77 
1. 71 0. ~25 0 45 0 18 

0. 000015 63,2. 632 632 

a<·SECNO 4000. 000 
3280 CROSS SECTION 4000.00 EXTENDED 

3470 Er'1CROACHMENT STATIONS= 100. 0 

s07 o;;;, 587. 12 0.00 0.02 
609. 143 46;!. 20. 

0.050 0 042 0.070 0. 000 
:;;;i 0 0 0.00 

5. 1'.3 FEET 

420.0 TYPE= 1 TARGET= 

587. 0~1 587 13 0 00 0.01 
563 i37. 427. 37. 

0 050 0.042 0.070 0. 000 
f;! 0 0 0 00 

4.8:J FEET 

41C1. 0 Ti"PE= 1 TARGET= 
UPSTREAM STUDY LIMIT - CROSS SECTION D REPEATED UP~\TREAM 

oLm,s BANK EL.EV 
TWA LEFT/RIGHT 
ELMIN SSTi:l, 
TOPtHD ENDST 

230.000 

0. 02 585. 37 
3. 585 ~;7 

578 47 200.00 
230. 00 430.00 

330.000 

0. 00 582. 7:li 
8. 582. 5i3 

578.73 90.00 
330.00 420.00 

330.000 

0.00 583. 00 
Jl2. 582 80 

579. 00 90. 00 
330. 00 420.00 

310.000 

PAf.iE 12 

) (// f_q 'I A~ 
1 ., I t, 

/Vk1 h 

• 
• 
• 
• 
• 
• 
• 
• 
• IJ~v-<P /t t) 

/Y.--.(•J oY) i • 

.,.e y, SfY'7 )~f ~1 e 

• 
• 
• 
• 

I • 

• 
• 
• 
• 
• 
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SECNO nc-OTU r•i.1-oc1 f"O i i.!C ~.JSELK :::- r,. I Jl I LH i"U r,~/""'I, i""I A kn; t"""I r"I I 
.._,,_, I I l ............. 11, .... 1.., v1,.1.1r"1-1 "-'"' n•.;- n1.. u:...u~,=,. UMl"lr, C.LC:. V • Q GLOB QCH GROB ALOB ACH ARDB VOL T~lA LEFT/RIGHT • TIME \/LOB \/CH VROB );NL XNCH XNR wrr~ ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITR1AL lDC ICotJT CORAR TOPl,1ID ENDST • • 
4000 00 7. 83 587. 14 0. 00 587. 03 587 14 0. 00 0.01 0. 00 583 31 • 280. 138. 69 72. 48L 130. 354. 55. 18. 583. 11 • 2. 34 0. 29 0. 53 0. 20 0 050 0. 042 0. 070 0.000 579. 31 100.00 

0 000023 735. 735. 735. 0 0 0 0. 00 310 00 410. 00 • • 
• • 
• • 
• • 
• • 
• • 
• I • 

• • 
• • 
• • 
• • 
• • 
• • 
• ·• 
• • 
• I. 
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17 APIR 87 • 9:52:i9 

• I 

TH1S RUIN EXECUTED 17 APR 87 
******'***-l:t·**·il:-******.U.~**'~*~·**~*{l•***1.f-***~·*i-r**{f•**'**i<r-Ji· • HEC2 RELEASE DATED NOV 76 UPDATED MA'/ 1984 

ERROIF( CORR - 01,02,03,04,05,06 
MODIFICATION - 50~51,52> 53,54, 55,56 • ******'******·***********'***********-If-***********·****· 

• NOTE- ,ASTERISK un AT LEFT OF CROSS-SECTION NUMBER l[NDICATES MF-:SSAGE IN SUMMARY OF ERIRORS LIST 

• SAGER CREEV, 

SUMMARY PRINITOUT TABLE i. 10 • . , SECNO CWSEL DIFJ.<.WS EG TOPiHD QLOB GCH GROB IPERENC STEtJCL STCHL 

0.000 573 ~:!5 0.00 57.1 33 54. O:l 0.00 280.00 0. 00 0. CtO 0. 00 267.00 
0.000 573 35 0 iO 573. 42 54 67 0.00 280.00 0.00 0. 00 267.00 267. 00 • 1195 000 574 45 0.00 574-. !53 53. 9•! 0.00 280.00 0 00 0.00 0.00 267.00 

1195 000 574. 46 0.01 574 54 54. 0:5 0 00 280.00 0.00 0.00 267. 00 267 00 • ~ 1279 000 576. 78 0 00 577 27 44.20 0.00 280 00 0.00 0. 00 0.00 267.00 
~- !279.00CI 576. 73 0.00 577 27 44 20 0 00 280. 00 0.00 0.00 267.00 267.00 

• I ,,,. 1312 000 578. !:22 0.00 578. 76 44 2:l 0.00 280.00 0 00 0. 00 0. 00 267.00 

* 1312 000 578. 22 0.00 578 76 44.2:l 0.00 280.00 0.00 0. 00 267.00 267.00 • ·}~ 1345 000 582. 06 0. 00 583. 44 11 00 0 00 280.00 0.00 11 00 248. 00 240.00 
... 1345.000 582 06 0. 00 583. 44 11 0() 0,00 280. 00 0 00 11 00 248 00 240. 00 • ~- 1346.000 581. 96 0.00 58<1-. ,lo 11 00 0.00 2B0. 00 0 00 ti. 00 ~~48. 00 240.00 
... 1346. OOCI 581 96 0.00 584 40 11 00 0.00 280.00 0.00 11. 00 248 00 240.00 . , 
-!l· 1384.000 585, 90 0.00 586. 70 30.00 0.00 266. 19 13. 81 30.00 240. 00 240. 00 
,,. 1384.000 586, 00 0. 10 586. 70 30.00 0.00 264. 17 15.83 30. 00 240. 00 240.00 • 1385 000 586. 84 0. 00 586 92 30 00 0.00 268.75 11. 25 30.00 240.00 240. 00 

1385.000 586,82 -0 03 586. 89 30.00 0. 00 268. 98 11.02 30. 00 240 00 240.00 • 2000 000 587 01 0 00 587 01 600.00 80. 17 67. 74 132.09 0 00 0.00 240.00 
2000 000 587 09 0 08 587. 10 230. 00 26.08 132. 11 121. 81 230.00 200.00 240. 00 • 2633.000 587, 02 0.00 587c02 520. 00 138. 66 38. 16 103 iB 0.00 0.00 266.00 
2633. 000 587. 12 0. 10 587, 12 330 00 143. 52 58. 65 77.82 330.00 90.00 266. 00 • 326:C> 000 587. 03 0.00 587 03 520. 00 136.66 40. iO i03.24 0.00 0 00 266.00 
3265.000 587. 13 0. LO 587. 13 330.00 141. '.>6 61. 52 76.92 330. 00 90.00 266. 00 • 

• 

P,O.GE 1 ., 

9·52:25 

STCHR STENC1I~ 

349 00 0 00 
349 00 349.00 

:349_ 00 0.00 
349.00 349 ()0 

349. 00 0. t.lO 
349 00 349. 00 

349.00 0 00 
349. 00 349. (JO 

260. 00 259.00 
260.00 259 00 

260.00 259.00 
260.00 259. 00 

260.00 270 00 
260 00 270. 00 

260.00 270.00 
260.00 270 00 

260.00 0 00 
260.00 430 00 

288,00 O.ilO 
288.00 420. 00 

288 00 0.00 
288 00 420 00 

• 
• 
• 

·• 
• 

, . 
• 
• 
• 
• 
• 
• 
• 
• 
• 

, . 
• 
• 
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• 
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17 APR 87 

SECNO 

4000.000 
4000. 000 

9:52:19 

CWSEL DIFl~WS 

~87.03 0 00 
587. 14 0 11 

EG 

587 03 
587. iif 

TiJPWID 

520. 00 
310.00 

GLOB 

133. 79 
138.43 

GCH 

42. 90 
69. 21 

GROB 

103. 31. 
72 36 

PERENC 

0.00 
310. 00 

STENCL 

0.00 
100.00 

STCHL 

266.00 
266.00 

PAGE 15 

STCHR 

288.00 
288.00 

STENCR 

0.00 
410.00 

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

, . 
• 

I • 

• 
• 
• 
• 
• 
• 
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• ' 

SAGER CREEK •• SUMMARY PIR I NTOIJT TABLE l 50 

• r e 
SECINO XLCH ELTRD ELLC ELMIN Q CWSEL CFtIWS EG 101'.<d:l VCH AREA . 0 J h 

• 0 000 0.00 0. 00 0.00 570. 20 280. 00 ~573. 25 0.00 573 33 9 96 2.29 122. 32 88.72 ;e 
0. 000 0.00 0. 00 0. 00 570 20 280.00 1573. 35 0 00 573. 42 8. 76 2. 19 127.76 94 r-;9 

• 1195. 000 i 195. 00 0. 00 0.00 571. 40 280.00 :574 45 0.00 574. 53 10.09 2 30 121. 79 88 15 ,. 
1195.000 1195.00 0. 00 0 00 571 40 280. 00 ;574. 46 0.00 574. 54 9.88 2 28 122. 66 89. OB 

• r 
' * 1279.000 84 00 0. 00 0.00 575. 21 280. 00 576.73 576, 73 577, 27 179.43 5. 92 47.29 20. 90 e .,. 1279.000 84. ~)0 0.00 0, 00 575, 21 280.00 576. 73 576. 73 577 27 i80. :L3 5,93 47.23 20 86 

• * 1312.000 33. 00 0. 00 0, 00 576. 70 280. 00 !578. ~2 578 22 578. 76 i 78, ;j8 5,91 47, 36 20 95 ,e 
* 1312.000 33.00 0, 00 0. 00 576, 70 280. 00 ;578. 22 578.22 578. 76 178. ·+1 5.91 47.37 20. 9b 

• * 1345.000 83. c,o 0. 00 0,00 578.20 280 00 :582. 06 5E/2 06 583.44 270. :51 9.43 29.68 17 02 • * 1345.0IJO 33 00 0.00 iJ 00 578. 20 280, 00 ;582. 06 5El2. 06 583.44 270. !]1 9.43 29 68 17 02 

• r * 1346.000 i. 00 585, 10 582. 70 578.20 280.00 :58i. 96 5Bi. 96 584 40 356. :51 12. 55 22. 32 14. 83 • * 1311-6.000 i. 00 585. 10 582.70 578.20 280. 00 ;581. 96 5El1. 96 584.40 356 ;;i 12. 55 22. 32 14.83 

• * i384.000 38. 00 585. iO 582. 70 578, 20 280 00 ;585. 90 581. 96 586, 70 194, 77 7.35 42. 70 20. 06 • * 1384.000 38. 00 585. 10 582. 70 578, 20 280.00 :586 00 0,00 586, 70 i60.B1 6.92 45. 70 22 08 

• 1385.000 l 00 0.00 0 00 578.20 280.00 :586, 84 0.00 586,92 7. :l8 2.28 134, 13 104 :':11 e 
1385, 000 l. 00 0, 00 0.00 578, 20 280 00 :586 82 0. 00 586. 89 7 :30 2.29 133.24 103.61 

• 2000 000 615.00 0, 00 0, 00 578.47 280 00 :~87. 01 0. 00 587 01 0.45 0, 58 1137. 61 417, 97 e 
2000.000 615. 00 0. 00 0, 00 578, 47 280.00 ;587 09 0, 00 587, 10 1, 64 1. 12 491. 63 218 83 

• 2633 000 632. 00 0.00 0.00 578 73 280.00 ~587 02 0 00 587,02 0. 05 0,27 1904. 35 i198.62 re 
2633.000 632, 00 0. 00 0,00 578 73 280. 00 :587, 12 0, 00 587. 12 0. 12 0.41 1213, 11 799. 7o 

• I 

I 3265.000 632, 00 0, 00 0.00 579, 00 280. 00 :587 03 0 00 587.03 0, 07 0. 30 1769. 10 1064, ! 7 e 
3265, 000 632. 00 0.00 0, 00 579 00 280. 00 :587. 13 0. 00 587. 13 0 :l5 0.45 1126 87 711. 92 

• 4000 000 735.00 0. 00 0,00 579. 31 280. 00 ;587. 03 0.00 587 03 0,09 0.34 1607. 12 911.99 :e 
4000 000 735.00 0. 00 0. 00 579. :31 280. 00 :587 14 0. 00 587. 14 0 ~23 0 53 964.88 582 80 

• I :e 
I 
I r 

• I ' 
r re 
I 

' ' • I e I 

r 
I • r :e 
r 
I 
r • r • I 
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I 
SAGER CREEK • I 

,. 
SUMMARY PRINTOUT TABLE 150 

• I 
,. 

SECNO G GWSEL DIF\~SP DIFvJSX DIFl'sWS TOPWID xLCH 

• 0. 000 280. 00 573.25 0. 00 0. 00 0.00 54. Oi 0.00 I • 0.000 28•). 00 57:J 35 0. 10 0. 00 0 10 54. 67 0.00 

• 1195 000 280. 00 574.45 0 00 1 20 0. 00 5:3. 94 1t95.00 I • 1195. 000 280. 00 574.46 0.01 1 li 0. 01 54. 05 1195.00 
I 

• I 
1279.000 280.00 576 73 * 0 00 2.28 0. 00 44. 20 84. 00 • * 1279 000 280.00 576. 73 0.00 2.27 0 00 44. 20 84. 00 

I 

• I * 1312. 000 280 00 578.22 0.00 l 49 0. 00 44. 21 33. 00 I. 
it· 1312 000 280.00 578 22 0. 00 i. 49 0.00 44. 21 33 00 

I 

• : 
* 1345. 000 280. 00 582 06 0. 00 3. 84 0. 00 1i.OO 33. 00 ie 
* .1345.000 280 00 582.06 0.00 3 84 0.00 11. 00 33 00 

• I 
I l>- 1346.000 280. 00 581. 96 0. 00 -o. 10 0.00 1 i. 00 i. 00 1e 

* 1346. 000 280.00 581. 96 0 00 -0. iO 0. 00 11 00 1. 00 
I 

• * 1384. 000 280. 00 585.90 0. 00 3 94 0. 00 30. 00 38. 00 ie 
* 1384. 000 280.00 586.00 0. 10 4. 04 o to 30. 00 38. 00 

I 

• I • 1385. 000 280. 00 586.84 •J. 00 0. 94 0. 00 30. 00 1. 00 
1385 000 280. 00 586.82 -0.03 0.82 --0. 03 30.00 i. 00 

• ;woo. ooo 280. 00 587.01 0. 00 0. i7 0. 00 600. 00 615 00 !. 
2000. 000 280. 00 587. 09 0 08 0.27 0. 08 230. 00 615.00 

I 

• 26:13. 000 280. 00 587.02 0. 00 0. 01 0.00 520. 00 632.00 • 26:13. 000 280. 00 587. 12 0. 10 0. 03 0 10 330. 00 632.00 
I • 3265. 000 280. 00 587.03 0. ,::,o 0. 00 0 00 520 00 632. 00 • 3265 000 ~,80. 00 587. 13 0. 10 0.01 0. 10 330.00 632. 00 
I 

• 4000.000 ::.200. 00 587. 03 0.00 0. 01 0. 00 520. 00 735.00 • 4000.000 280. 00 587. 14 0, 11 0. Ot 0. 11 310. 00 735.00 
I 

• I 
I. 
I 

I 

• I. 
I I 

I I 

• I I. 
I 

I I 

I • I • I 
' I 
' • ! 
I :• 
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17 APR 87 9.~2: i9 

SUMMARY OF ERRORS AND SPECIAL NOTES 

Ct• \JTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 

CAt1TION 
CAUTION 
CAUTION 
CAUTlON 
CAUTION 
CAUTION 

CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 

CAUTIO,J 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 

NOTE 
NOTE 

SECNO= 
SECNO= 
SEC~JOco 
SECNO= 
SECNO= 
SECNO•• 

SECNO= 
SECNO= 
SECNO= 
SECNO= 
SECNO= 
SECNO= 

SECNO= 
SECNO'" 
SECNO= 
SECNO= 
SECl\10= 
SEC!llO= 

SECNO= 
SECNO"' 
SECNO= 
SECNO= 
SECNO= 
SECNO= 

SECNO= 
SECNO= 

1279.00() 
1279.000 
1279, 001) 
1279. 000 
1279 000 
1279.000 

1312.000 
1312.000 
1312.000 
1312. 000 
1312.000 
1312. 000 

1345.000 
1845 000 
1345 000 
1345.000 
1:J45 000 
1345. 000 

1346. 000 
1346 000 
1346.000 
1346 000 
1346. 000 
1346.000 

1384.000 
13811.000 

PROFILE= 1 
PROFILE= 1 
PROFILE= 1 
PROFILE= 2 
PROFILE= 2 
PROFILE= 2 

PROFILE= i 
PROFILE= 1 
PROFILE= i 
PROFILE= 2 
PROFILE= 2 
PROFILE= 2 

PROFILE= 1 
PROFILE= i 
PROFILE= 1 
PROFILE= 2 
PROFILE= 2 
PROFILE= 2 

PROFILE= i 
PROFILE= 1 
PROFILE= .i 
PROFILE= 2 
PROFILE= 2 
PROF I LE= ;:! 

PROFILE= i 
PROFILE= 2 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE wSEL 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 

C,RITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC EI\IERGY 
20 TRIALS ATTEMPTED TD BALANCE ~JSEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE ~JSEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 

WSEL BASED ON X5 CARD 
WSEL BASED OM XS CARD 

PAGE 18 
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• • FLDODWAY DATA, SAGER CREEK 

PROFILE 1\10 2 • • ------··- FLODDWAY ------- WATER SURFACE ELEVATIOM 
STATION WIDfH SECTION MEAN WiTH WITHOUT DTFFERENCE • AREA VELOCITY FLODDWAY FL• OmJAY • 

• 0 000 55. 1.28. 2.2 573. 4 573. 2 0. 1 • 1195 000 54 1.23. 2.3 574 4 574. 4 0. 0 
1279 000 44. 47, 5 9 576 7 576 7 0 0 • 1312. 000 4•i. 47. 5. 9 578. 2 578 2 0 0 • 1345 000 11. 30 9. ,.j 582. 1 5!32 1 0 0 
1:346. 000 11. ........ 

~-~ 12. 5 582 0 5!32. 0 0. 0 . , 1384. 0()0 30 46, 6. l 586. 0 5!35. 9 0. i • 1385. 000 30 l. 33. 2. 1 586. 8 586.8 0 0 
2000. 000 230. 492 0 6 587. 1 587. 0 0. 1 • 2633. Q(J() 330. 1 ~it 3. 0.2 587 1 587. 0 0. 1 • 3265.000 330. i J. 27. 0 2 587, 1 587. 0 0. l 

4000.000 310. 965 0. 3 587, 1 5!37. 0 0. 1 • • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• , . 
• • 
• • 
•· ,. 
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1) COUNTY: 

2) STUDY NAME: 

3) WATERCOURSE: 

4) DOCUMENT TYPE: _S_u.m_~_o.~-----1-~' __ _ 
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* * * * * * * * • • * * * * * * * * * * * * * * * * * * • * • * * • • * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ • * • * • * * * * * * * * * * * * * * * * • * * * * * * * * * * * • * * * * * * * 
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' THIS ~tUN EXECUTED 18 MAR 87 14: :;io: 23 I • {( **~ ~·* '****iE-*****·~-k q.*-1:1,******-Jf- **-lt-*-R-·-1}-l=r*·**-ft·*****-I}***** 

HEC2 RELEASE D,ATED NOV 76 UPDATED MA't' 1984 • I ERROR CORR - 01,02,03,04,05,06 • MODIFICATION - 50,51,52,53,54, 55,56 
r,:,****·*****i:t-*****·ft*******~**·H·*****·-1}****-R·*iS-***-lf*it*** • ' • 

• NOTE-· ASTEf!ISK ("l AT LEFT DF CROSS-SECTION r~UMBER INDICATES MESSAGE HJ ~lUMMAR'I' OF ERRORS LIST 
I • I 

GRES RIVER • • SUMMA.RY PRINTOUT TABLE i 10 

• I I • SECNCJ CWSEL DIFJ.i.WS EG: TOPWID GLOB QCH GROB PERE~IC STENCL STCHL STCHR STEr-iC:R 
I 

• I 0.000 '579. 10 0. 00 579. i 1 156. 35 0 00 560.00 0 00 0. 00 0.00 0.00 2'i'0. 00 0 00 I • ' 0 000 '579, 10 0. 00 579. 13 156. 35 0 00 1160. 00 0.00 0.00 0.00 0.00 290.00 0. 00 
0. 000 579. 10 0 00 57'i' t 9 156 35 0.00 2075. 00 0.00 0.00 0.00 0.00 2'i'0. 00 0. 00 • 0. 000 1579. 10 0. 00 579'. 23 156. 35 0.00 2400. 00 0.00 0. 00 0.00 0.00 29'0. 00 0. 00 I • 

500. 000 '579. 11 0. 00 579. 12 227 52 0 00 560.00 0.00 0.00 0.00 15.00 2El5. 00 0 00 • 500. 000 579. 15 0. 00 5791• 17 228. 57 0.00 1160. 00 0. 00 0. 00 0.00 15.00 2El5. 00 0.00 
I • 500. 000 '579. 26 0. 00 579. 32 232.34 0. 00 2075. 00 0. 00 0. 00 0.00 15.00 2El5. 00 0. 00 

500 000 579. 31 0. 00 579. 39 234.06 0.00 2400.00 0.00 0.00 0.00 15.00 2El5. 00 0. 00 • I • 1000. 000 '579 12 0.00 579'. 13 214 50 0.00 560.00 0.00 0. 00 0.00 20.00 2EIO. 00 0. 00 
1000. 000 579. 19 0. 00 57<;•. 21 217.05 0. 00 1160.00 0.00 0.00 0. o,o 20.00 2EIO.OO 0. 00 • 1000. 000 579. 37 0.00 579. 44 224.22 0.00 2075. 00 0.00 0 00 0.00 20.00 2EIO. 00 0. 00 I • I 
1000. 000 579.46 0. 00 57<;•. 54 227. 38 0.00 2400.00 0.00 0. 00 0.00 20.00 2EIO. 00 0. 00 

• 1500.0()0 579. 13 0. 00 579. 14 192. 73 0.00 560.00 0.00 0. 00 0.00 0.00 2<;>0. 00 0. 00 • 1500. 000 579. 23 0. 00 57S'. 25 195.65 0.00 1160.00 0.00 0. 00 0.00 0.00 2<;•0. 00 0. 00 
1500. 0()0 579. 49 0. 00 57<;> 56 203.49 0. 0() 2075. 00 0. 00 0. 00 0.00 0.00 2<;10. 00 0. 00 

• 1500.0()0 579. 61 0. 00 57S'. 70 207. 10 0. 00 2400. 00 0. 00 0. 00 0.00 0.00 2<;•0. 00 0.00 • 
21000. 000 579. 14 0.00 57:;,, i 5 198.05 0.00 560. 00 0.00 0. 00 0.00 20.00 290. 00 0. 00 • ;woo. ooo 579. 27 0. 00 57S'. 31 208. 24 0.00 1160 00 0.00 0. 00 0. 00 20.00 2<;10. 00 0 00 • ;woo. ooo 579 62 o. 00 579.70 235. 36 0 00 2075. 00 0.00 0.00 0.00 20.00 2<;10. 00 0. 00 
:;woo. ooo 579. 78 0. 00 57·.;• 88 247. 41 0.00 2400. 00 0.00 0. 00 0.00 20.00 2<;10. 00 0. 00 • • 2:500. 000 '579. 16 0.00 579 !6 209. 59 0.00 560. 00 0.00 0. 00 0.00 40.00 3!30. 00 0.00 
21500. 000 ;579. 34 0.00 579. 36 219. 38 0. 00 1160.00 0.00 0. 00 0. 010 40.00 3c,o. oo 0.00 • 21500. 000 ;579. 80 0.00 579. 86 244. 73 0.00 2075.00 0.00 0.00 0. o,o 40.00 3cl0. 00 0 00 • 21500 000 579. 99 0. 00 580.07 247. 67 0.00 2400 00 0.00 0. 00 0. 00 40.00 3c!O. 00 0 00 

' • 3:000. 000 '579. i 7 0 00 579 18 i63 59 0.00 560. 00 0.00 0. 00 0.00 0.00 290.00 0. 00 I • 3,000. 000 '579 38 0 00 57','. 41 168. 50 0.00 1160. 00 0. 00 0. 00 0.00 0.00 290.00 0 00 
31000. 000 579.91 0. 00 57'i1

• 98 180.31 0.00 2075.00 0.00 0 00 0.00 0.00 2<;10. 00 0. 00 • I 31000. 000 580 12 
I 

0.00 580.21 193.61 0 00 2400.00 0 00 0. 00 0.00 0.00 290.00 0 00 I • I 

• • 
I ,. : ;e ,1 
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SECNO CW':3EL DIFKW':3 EG TOPWID (lLOB GCH GROB PERENC STErJCL STCHL STCHR STErJCR 

• 3500. 000 579. 18 0. 00 579. i9 187. 55 0.00 560.00 0.00 0.00 0. 00 40.00 320 00 0.00 • 3500.000 579. 43 0. 00 579.45 205. 42 0. 00 1i60.00 0.00 0.00 0.00 40.00 320.00 0.00 
3500.000 580 03 0. 00 580. 09 252. 39 0. 00 2075 00 0.00 0.00 0.00 40. 00 320.00 0.00 • 3500.000 580. 28 0.00 580. 34 255.05 0. 00 2400.00 0.00 0.00 0.00 40.00 320. 00 0.00 I • I 

4000. 000 579 i9 0. 00 579.20 i63. 98 0 00 560.00 0. 00 0. 00 0.00 40.00 290.00 0.00 • 4000. 000 579. 47 0. 00 57't. 49 168. 7,:; 0. 00 1160. 00 0. 00 0.00 0. 00 40. 00 290 00 0.00 • 4000. 000 580 13 0.00 580.20 222. 73 0.00 2075 00 0.00 0 00 0. 00 40.00 290.00 0.00 
4000. 000 580. 39 0.00 580 47 229.40 0.00 2400.00 0.00 0.00 0. 00 40.00 290.00 0.00 • I • * 4500. 000 579. 08 0. 00 579 10 200. 76 0.00 793. 08 206.92 0.00 0.00 60.00 320.00 0.00 

* 4500.000 579. 60 0.00 579. 66 241. 18 0 00 1564.08 435. 92 0.00 0. 00 60. 00 320.00 0 00 • 4500. 000 580 35 0.00 580.48 906.96 0. 00 3022 68 977. 32 0. 00 0. 00 60. 00 320. 00 0.00 
I • * I ,,. 4500 000 580. 42 0 00 580. 62 918.80 0.00 3848.94 128i. 06 0.00 0.00 60. 00 320. 00 0, 00 

• 5560.000 579. i6 0. 00 579. 18 !82.80 0.00 1000. 00 0. 00 198.00 384.00 384.00 582.00 582.00 • 5560.000 579. 81 0. 00 57":1 88 186. 86 0.00 2000.00 0.00 198.00 384. 00 384.00 582. 00 582 00 
5560. 000 580. 84 0.00 581. 02 189. 95 0.00 4000.00 0.00 198.00 384.00 384. 00 582. 00 582 00 • I 5560.000 581. 15 0.00 581 42 190. 89 0.00 

' 
5130.00 0.00 198. 00 384.00 384.00 582. 00 582 00 ' • ' 

6820.000 579. 26 0 00 579. 28 170. 14 0.00 1000.00 0.00 180.00 220. 00 220.00 400.00 400.00 • 6820. 000 580. 09 0.00 580. 14 172. 18 0. 00 2000. 00 0.00 180.00 220. 00 220.00 400.00 400 00 I • 6820 000 581. 46 0. 00 581 60 175. 51 0. 00 4000 00 0.00 180.00 220. 00 220.00 400.00 400.00 
6820. 000 582. 01 0 00 582. 21 176. 85 0. 00 5130.00 0.00 180.00 220.00 220.00 400.00 400.00 

• I • I 
7780. 000 579. 32 0. 00 579. 34 153. 18 0. 00 1000.00 0.00 160.00 1000.00 1000.00 1160.00 1160.00 
7780.000 580. 24 0 00 580.29 155.32 0.00 2000.00 0.00 160.00 1000.00 1000.00 1160.00 1160 00 • I 
7780 000 581. 92 0 00 4000.00 0.00 160.00 1000.00 1000.00 1160. 00 1160 00 I • I 581. 78 0. 00 158.91 
7780.000 582.43 0. 00 582. 63 159.96 0. 00 5130.00 0. 00 160.00 1000.00 1000.00 1160. 00 1160. 00 

I 

• I I • I 8640.000 579. 36 0. 00 579. 38 149. 44 0 00 1000 00 0.00 157. 00 813.00 813. 00 970.00 970 00 
I 

8640.000 580 36 0.00 580. 40 151. 98 0. 00 2000.00 0.00 157.00 813.00 813.00 970.00 970.00 
8640.000 582. 04 0.00 582. 16 156. 24 0.00 4000.00 0.00 157. 00 813.00 813. 00 970.00 970.00 • 8640. 000 582. 77 0. 00 582. 94 157.00 0.00 5130.00 0.00 157.00 813. 00 813.00 970.00 970 00 I • I 

I 
9230.000 579. 39 0. 00 579 41 146. 04 0.00 1000.00 0.00 154.00 1i67.00 1167. 00 1321. 00 1321. 00 • 9230.000 580.43 0. 00 580. 48 148. 37 0. 00 2000.00 0.00 154.00 1167. 00 1167. 00 1321. 00 1321. 00 I • I 
9230. 000 582 18 0.00 582. 31 152. 28 0. 00 4000 00 0,00 154. 00 1167.00 1167.00 1321. 00 1321. 00 
9230.000 582.96 0. 00 583. 14 153. 89 0. 00 5130. 00 0. 00 154. 00 1167. 00 1167. 00 1321. 00 1321 00 • ' • I 

10430 000 579. 45 0. 00 579.47 140. 23 0. 00 1000.00 0 00 144.00 856.00 856.00 1000.00 1000.00 
10430.000 580. 58 0. 00 580. 63 141. 37 0. 00 2000.00 0 00 144.00 856.00 856.00 1000.00 1000.00 

• 10430 000 582. 49 0. 00 582. 63 143. 31 0. 00 4000.00 0 00 144.00 856. 00 856.00 1000.00 1000 00 I • 10430.000 583. 35 0.00 583. 54 144.00 0. 00 5130.00 0. 00 144.00 856.00 856. 00 1000.00 1000 00 
I 

• I 

11940.000 579. 55 0.00 579. 58 137.60 0. 00 1000. 00 0.00 141. 00 546.00 546.00 687.00 687 00 I • 11C:,40. 000 580. 81 0. 00 580 87 138. 63 0. 00 2000.00 0.00 141. 00 546. 00 546. 00 687. 00 687.00 
11940. 000 582. 92 0.00 583.07 140. 37 0.00 4000. 00 0. 00 141. 00 546.00 546.00 687.00 687.00 

• 11940. 000 583. 87 0 00 584. 08 140. 99 0 00 5130. 00 0 00 141. 00 546.00 546. 00 687.00 687.00 I • 
• I • 
• I • I 

• I • 
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• • SECNO CWSEL DIFKWS EG TOP~JID G1LOB GCH GROB PERENC STENCL STCHL STCHR STENCR 

• 12400. 000 579. 59 0. 00 579 63 108. 68 0. 00 1000. 00 0 00 0. 00 0 00 240. 00 380. 00 0. 00 • 
12400.000 580.89 0.00 580.99 109.93 0.00 2000. 00 0.00 0.00 0.00 240.00 380.00 0.00 
12400. 000 583. 04 0. 00 583 28 i 11. 08 0. 00 4000. 00 0. 00 0 ,oo 0. 00 240. 00 380. 00 0. 00 

' • 12400. 000 584. 00 0. 00 584. 33 111. 59 0. 00 5130. 00 0 00 0. ,oo 0. 00 240. 00 380. 00 0. 00 • 

13180 000 579. 71 0. 00 579. 76 102. 95 0. 00 1000. 00 0. 00 0. •00 o. 00 270 00 390. 00 0. 00 
• 13180. 000 581. 13 0. 00 58J.. 24 107. 97 0. 00 2000. QQ 0. 00 0. 00 0. 0() 270. 00 390. 00 0. 00 I • 

13180. 000 583. 45 0. 00 583. 70 119. 79 0. 00 4000. 00 0. 00 0. 00 0. 00 270. 00 390. 00 0. 00 
13180.000 584.49 0.00 584.82 129 69 3.08 5126. 77 0. 15 0.00 0.00 270.00 390.00 O 00 

• I • 

13975 000 579.92 0.00 580.02 114.98 0.00 1000.00 0 00 115.10 149.90 149.90 265.00 265.00 
18975.000 581. 49 0. 00 581.67 115.05 0.00 2000.00 0.00 115. 10 149.90 149.90 265.00 265.00 

• 13975. 000 583. 97 0 00 584 30 115. 10 0. 00 4000. 00 0. 00 115. 10 149 90 149. 90 265. 00 265. 00 : • 
13975. 000 585 06 0. 00 585. 47 115. 10 0. 00 5130. 00 0. 00 115. 10 149. 90 149. 90 265. 00 265. 00 

• 13976.000 579.92 0.00 580.02 114.98 0.00 1000.00 0.00 115. 10 149.90 149.90 265.00 265. 00 : • 
13976 000 581.49 0.00 581.68 !15.05 0.00 2000.00 0.00 115.10 149.90 149.90 265.00 265 00 
13976 000 583 95 0.00 584.31 !15. 10 0.00 4000.00 0.00 115. 10 149.90 149.90 265.00 265.00 

• 13976. 000 585. 04 0. 00 585. 49 115. 10 0. 00 5130. 00 0. 00 115. 10 149. 90 149. 90 265. 00 265 00 : • 
I 

14016. 000 579. 94 0. 00 580. 05 114. 98 0. 00 1000. 00 0. 00 115. 10 149. 90 149. 90 265. 00 265 00 
• 14016.000 581. 52 0 00 581.71 115.05 0.00 2000.00 0.00 115. 10 149.90 149.90 265.00 265.00 • 

14016. 000 583. 99 0. 00 584. 34 115. 10 0. 00 4000. 00 o. 00 115. 10 149. 90 149. 90 265. 00 265. 00 
14016 000 585. 09 0. 00 585. 53 115. 10 0. 00 5130. 00 0. 00 115. 10 149. 90 149. 90 265. 00 265. 00 

• • 14017 000 579.95 0.00 580.05 114.98 0.00 1000.00 0.00 115.10 149.90 149.90 265.00 265.00 
14017.000 581 54 0.00 581.72 115.05 0.00 2000.00 0.00 115.10 149.90 149.90 265.00 265.00 

• 14017. 000 584.03 0. 00 584.35 115. 10 0.00 4000. 00 0.00 115 10 149.90 149.90 265.00 265.00 • 
14017.000 585.13 0.00 585.54 115.10 0.00 5130.00 0.00 115.10 149.90 149.90 265.00 265 00 

• 14077. 000 579. 99 0 00 580. 09 114. 98 0. 00 1000. 00 0. 00 0. ,oo 0. 00 149. 90 265. 00 0. 00 : • 
14077. 000 581. 59 0. 00 581. 76 115. 05 0. 00 2000. 00 0. 00 0. DO 0. 00 149. 90 265. 00 0. 00 
14077. 000 584. 08 0. 00 584. 41 120. 75 1. 52 399'7. 03 1. 45 0. 00 0. 00 149. 90 265. 00 0. 00 

• 14077 000 585.20 0.00 585.60 125.38 7.69 5115.02 7.29 0.00 0.00 149.90 265.00 0.00 • 

15000 000 580. 62 0. 00 580. 72 114. ·:;>8 0. 00 1000. 00 0. 00 0. ,oo 0. 00 149. 90 265. 00 0. 00 
• 15000. 000 582. 30 0. 00 582. 48 115. 05 0. 00 2000. 00 0. 00 0. 00 0. 00 149. 90 265. 00 0 00 : • 

15000. 000 584. 86 0. 00 585. 18 .!21. 01 1. 70 399'6. 69 1. 61 0. 00 0 00 149. 90 265. 00 0 00 
15000.00CI 586.01 0.00 586.40 125. 79 8.37 5113.69 7.94 0. 00 0.00 149.90 265.00 0.00 

• • 1b000. 000 581. 40 0. 00 58i. 55 86 80 0. 00 1000. 00 0. 00 -126 00 126. 00 250. 00 348. 00 1000 00 
16000. 000 583 15 0. 00 583. 43 100. 34 0. 00 19914. 51 5. 49 -126 00 126. 00 250. 00 348. 00 1000. 00 

• 16000. 000 585. 75 0. 00 586 11 574. 73 0. 50 36210. 65 378. 85 -126. 00 126. 0() 250. 00 348. 00 1000 00 • 
16000.00CI 586.93 0.00 587. 21 817.26 96.08 401i.75 1022. 17 -12b. 00 126.00 250.00 348.00 1000.00 

• l. 7050. OOCI 582 35 0. 00 582. 49 87. 54 0. 00 99'9. 97 0. 03 -126. 00 126. 00 250. 00 348. 00 1000. 00 , • 
17050. 000 584. 24 0. 00 584 48 103. 67 0 00 19'7'2. 07 7. 93 -126. 00 126. 00 250. 00 348. 00 1000. 00 
17050. 000 586. 78 0. 00 587. 09 643. 47 7. 21 352'4. 05 468. 74 -126. 00 126. 00 250. 00 348. 00 1000. 00 

• 17050.000 587. 73 0.00 588 01 819.78 98. 10 4002. 65 1029.24 -126. 00 126. 00 250.00 348.00 1000.00 • 

' 
I I . ' . . : . 

I 
I . :• 

_I 
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SECNO CWSEL DIFKWS EG TOPWID QLDB GCH GF!DB PERENC STENCL STCHL STCHR STENCR 

• 18565. 000 583 .29 0. 00 583. 38 93. 13 0 00 999. 21 0. 79 0. 00 0, 00 1250. 00 13•i8. 00 0. 00 I • 

18565. 000 585. 37 0. 00 585. 53 250. 10 0. ,24 1970. 76 ~29. 00 0. 00 0. 00 1250. 00 13•iB. 00 0. 00 
18565.000 587 85 0.00 588.01 972. 96 103.82 3087. 55 808.62 0.00 0.00 1250.00 1348.00 0 00 

• 18565.000 588.67 0.00 588.81 1846.32 427.:34 3352.87 1349.79 0.00 0.00 1250.00 13•i8.00 0.00 • 

20080. 000 583. 87 0. 00 583. 95 97. 80 0. 00 998. 07 1. 93 0. 00 0. 00 1750. 00 18•i8. 00 0. 00 
• 20080. 000 586. 08 0. 00 586. 21 40::J. 91 i 41 1918. 39 El5. 20 0. 00 0. 00 1750. 00 18•18. 00 0 00 ! • 

20080 000 588. 46 0. 00 588. 58 149,.)_ 65 246. 45 2905. 56 8-117. 98 0. 00 0. 00 1750. 00 18•18. 00 0 00 
20080 000 589. 21 0. 00 589 31 2416. 56 867. 07 3077. 59 1 Hl5. 34 0. 00 0. 00 1750. 00 18•18. 00 0. 00 

• I • 

21940. 000 584. 38 0. 00 584. 43 214 48 4. 42 ,664. 61 3:lO. 97 0. 00 0. 00 .264. 00 3f15. 00 0. 00 
21940. 000 586. 54 0. 00 586. 57 1509. 11 25. :;o 904. 42 1070. OB 0. 00 0. 00 264. 00 3f15. 00 O. 00 

• 21940. 000 588 77 0. 00 588. 78 2447. 75 80. 1,9 1003. 62 291.5. 69 0. 00 0. 00 264. 00 3~15. 00 0. 00 • 
21940. 000 589. 47 0. 00 589. 48 2806. 79 160. !31 1097. 43 3871. 77 0. 00 0. 00 .264. 00 3~!5. 00 O 00 

• 24850. 000 585. 01 0. 0CI 585. 05 231 49 13. ;38 ,611. 69 374. 93 0. 00 0. 00 1755. 00 18~f0. 00 0. 00 , • 
24850. 000 586. 90 0. 0CI 586. 95 271. 79 68. 99 1058. 36 872. 64 0. 00 0. 00 1755. 00 18~f0. 00 0 00 
24850. 000 588. 95 0. 0CI 588 98 2846. 04 454. :55 1493. 67 20~ii. 78 0. 00 0. 00 1755. 00 18~f0. 00 O 00 

• 24850 000 589. ,63 0 0CI 589. 65 3389 35 890. :39 1530. 40 27C)9. 01 0. 00 0. 00 1755. 00 18~f0. 00 0 00 • 

26560. 000 585. -42 0. 0CI 585. 49 130. 36 74. 05 922. 42 3. 52 3022. 00 206. 00 1950. 00 20:15. 00 3228 00 
• 26560. ooo 587 :25 o. oo 587. 37 339. 58 279. ;22 1,698. i5 :;12 63 3022. oo 206. oo 1950. oo 20:15. oo 3228 oo e 

26560. 000 589. 13 0 0CI 589. 18 2922. 38 1612. i,9 11866. 53 5:;10. 78 3022. 00 206. 00 1950. 00 2035. 00 3228. 00 
20560. 000 589. 75 0. 0CI 589. 78 3022. 00 2399. :34 1,696. 77 10:13. 69 3022. 00 206. 00 1950. 00 20:15. 00 3228. 00 

• I • 

28410. 000 586. 32 0. 00 586. 53 62. 88 0. 00 1000. 00 0. 00 -155. 00 155. 00 1,690.00 17~i8. 00 2560. 00 
28410. 000 588 .. 26 0. 0Ci 588. 62 155 26 35. :34 1963. 83 0. 83 -155. 00 155. 00 1,690.00 17~i8. 00 2560. 00 

• 28410.000 589.,65 0.00 589.99 1551.01 1083.70 2779 38 1:16.92 -155 00 155.00 1,690.00 17~i8.00 2560.00 I. 
28410. 000 590. 09 0. 00 590. 33 2097. 00 2012. 04 2776. 84 3~11. 12 -155. 00 155. 00 1,690.00 17~i8. 00 2560 00 

• 29200. 000 586. 90 0. 0CI 586. 97 236. 88 231. :35 731. 93 :16. 71 -988. 00 988. 00 2:240. 00 2308. 00 2770 00 • 
29200 000 588. '91 0. 0CI 588. 95 1541. 10 653. 1,1 955. 75 3<;10. 65 -988. 00 988. 00 2:240. 00 2308. 00 2770. 00 
29200. 000 590. :22 0. 0CI 590. 24 1687. 18 2030. 81 1091. 83 877. 37 -988. 00 988. 00 2:240. 00 2308. 00 2770. 00 

• 29200. 000 590. 55 0. 00 590. 58 1702. 14 2728. !39 1:238. 61 1 H,2. 50 -988. 00 988. 00 2:240. 00 2308. 00 2770 00 I • 
I 
/ 

30100. ooo 587. :25 o. oo 587. 42 64. 73 o oo H>oo. oo o. oo o. oo o. oo 1340. oo 908. oo o. oo 
• I 30100. 000 589. 01 0. 0CI 589. 33 182. 21 56. 49 1940. 45 3 06 0. 00 0. 00 !340. 00 908. 00 0 00 : • 

30100. 000 590. 17 0. 00 590. 57 1033. 12 956. ~,O 2918. 98 1:;!4. 42 0. 00 0. 00 1840. 00 908. 00 0. 00 
30100. 000 590 '53 0. 00 590. 91 1249. 47 1632. Jl4 3:202. 34 2<;>5. 52 0. 00 0. 00 1840. 00 908. 00 0 00 • • 31620. 000 588. 53 0. 00 588 71 64 58 0. 00 1000. 00 0. 00 0 .. 00 0. 00 1:340. 00 1408. 00 0. 00 
31620. 000 590. ,!>2 0 00 590. 89 457. 54 96. El9 11394. 47 8. 64 0 .. 00 0. 00 1340. 00 1408. 00 O 00 

• 31b20. 000 591. •;,2 0. 00 592. 10 1720. 35 1467. l1 2:291. 15 2•U. 74 0, 00 0 00 1:340. 00 1408. 00 0. 00 : • 
31620. 000 592. :27 0. 00 592. 42 1953. 91 2268. ~12 2421. 14 4410. 64 0 .. 00 0. 00 1!340. 00 1408. 00 0. 00 

• 32260. 000 588. 137 0. 00 588. 90 16t. 44 472. :l5 :527 45 0. 00 2565. 00 469. 00 2'.321. 00 239'1. 00 3034, 00 • 
32260. 000 591. 04 0. 00 591. 06 1997. 86 1103. 78 B04. 51 <;•i. 71 2565 .. 00 469. 00 2:321. 00 239'1. 00 3034. 00 
32260. 000 592. :21 0. 00 592. 23 2515. 60 2451. 07 991. 94 5:i6. 98 2565 .. 00 469. 00 2!321. 00 23911. 00 3034 00 

• 32260. 000 592. 154 0. 00 592. 56 2522. 75 3200. ll7 1.125. 36 804. 47 2565 .. 00 469. 00 2!321. 00 239'1. 00 3034 00 1 • 

I 

• • 
I 
I 

• I • 
I 
I 
I • I. 
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SECNO CWSEL 

33000 000 589. 01 
33000. 000 591. 13 
33000 000 592.29 
33000.000 592.63 

33750.000 589.28 
33750.000 591. 30 
33750.000 592.43 
33750 000 592 78 

34000. 000 589. 37 
34000.000 591 36 
34000. 000 592. 51 
34000. 000 592.86 

DIFf\WS EG TOPWID GLOB 

0. 00 589. 08 t90. 55 0. 59 
0.00 591. 18 1324.23 31 51 
0.00 592 ;)3 2146.66 336. 55 
0. 00 592. 66 2154.00 516.49 

0.00 589. 35 185.69 0. 39 
0 00 591. 37 755.90 27.47 
0.00 592. 51 1560.60 213. 61 
0 00 592. 86 1777. 41 350 96 

0. 00 589. 45 185. 14 0. 37 
0.00 59i. 44 728 92 26. 66 
0. 00 592. 59 1542.20 208. 15 
0.00 592. 95 1770.98 348. 58 

GCH GROB PERENC STENCL 

991. 29 8. 12 2154. 00 817.00 
1474 96 493. 54 2154.00 817.00 
1730. 79 1932.66 2i54.00 817. 00 
1912. 08 2701. 43 2i54.00 817.00 

994. 42 5. 19 0.00 0.00 
1595.33 377.20 0.00 0. 00 
2274.24 1512. 15 0.00 0.00 
2587.31 2191. 73 0.00 0.00 

994.73 4.90 0.00 0.00 
1609. 14 364.20 0.00 0.00 
2297.87 1493. 98 0.00 0. 00 
2597.47 2183. 95 0.00 0.00 

PAGE 56 

STCHL STCHR 

1264.{)0 1370. 00 
1264.00 1370.00 
1264.00 1370.00 
1264.00 1370.00 

314.00 420.00 
314. 00 420.00 
314.00 420.00 
314.00 420.00 

314.00 420.00 
314.00 420.00 
314. 00 420.00 
314. 00 420.00 

STEr•lCR 

2971. 00 
2971. 00 
2971 00 
2971.00 

0 00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

, . 
• 
• 
• 
• 
• 
• 
• 
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• I • ' 
GRES RIVER 

I 

• SUMMARY PRINTOUT TABLE 150 
I • I 
' 
I 

• SEC:NO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG iOK*S VCH AREA . OiK 
I • 

0.000 0.00 0.00 0. 00 571. iO 560.00 579. 10 0.00 579. 11 0.20 0.67 840.44 i267 34 • 0. 000 0.00 0.00 0. 00 571. 10 1160. 00 579 10 0. 00 579. 13 0. 84 L 38 840. 44 1267 34 • 0 000 0. 00 0 00 0. 00 571. 10 2075.00 579. iO 0. 00 579. i 9 2. 08 2. 47 840.44 1267. 34 
0.000 0.00 0.00 0. 00 571. 10 2400.00 579. 10 0.00 579.23 3. 59 2. 86 840.44 1267. 34 

• ' • 500.000 500. 00 0.00 0 00 571. 00 560. 00 579 i1 0.00 579. 12 0. 17 0. 55 1010.70 1343.74 
500.000 500. 00 0 00 0. 00 571 00 U60. 00 579. 15 0.00 579. 17 0. 73 1. 14 1018.02 1355. 90 

• 500. 000 500. 00 0. 00 0. 00 571. 00 2075.00 579.26 0.00 579. 32 2. 20 1. 99 1044.72 1400. 44 • 500.000 500 00 0.00 0. 00 571.00 2400. 00 579.31 0.00 579. 39 2.85 2.27 1057.05 1421. 14 
I • I 1000.000 500. 00 0. 00 0.00 570.20 560. 00 579. 12 0.00 579. 13 0.21 0.60 932.64 1222.69 I • 1000. 000 500. 00 0. 00 0. 00 570.20 1160. 00 579. 19 0.00 579. 21 0.87 1. 22 947. 30 1245. 13 

1000.000 500. 00 0. 00 0.00 570. 20 2075.00 579 37 0.00 579.44 2. 51 2. 10 989. 43 1310.31 

• 1000.000 500. 00 0. 00 0.00 570.20 2400.00 579.46 0.00 579 54 3. 21 2. 38 1008. 44 1340 08 I • I 

1500.000 500. 00 0. 00 0.00 571 10 560. 00 579. 13 0 00 579. 14 0. 20 0. 61 910.86 1263.22 .; 1500.000 500. 00 0. 00 0. 00 571. iO 1160. 00 579.23 0.00 579.25 0. BO 1. 25 929. 70 1294 12 I • I 

1500.000 500. 00 0. 00 0. 00 571. 10 2075.00 579. 49 0. 00 579. 56 2. 26 2. 11 981. 69 1380. 58 
1500 000 500. 00 0. 00 0 00 571. 10 2400.00 579 61 0,00 579. 70 2. 85 2. 38 1006.34 1422 17 

• I • 2000.000 500.00 0. 00 0.00 571. 20 560. 00 579. 14 0. 00 579. 15 0. 33 0. 71 791. 28 981. 70 
2000. 000 500. 00 0.00 0. 00 571. 20 1160. 00 579.27 0. 00 579. 31 1. 34 1. 42 817. 56 1002 77 

• 2000.000 500.00 0.00 0. 00 571 20 2075.00 579. 62 0.00 579. 70 3. 74 2. 32 893.92 1073.06 I • 2000.000 500. 00 0. 00 0.00 571. 20 2400.00 579 78 0.00 579 88 4.67 2. 58 930.83 1110. ~7 
I 

• I 

' 2500. 000 500.00 0.00 0.00 571. 30 560.00 579. 16 0.00 579. 16 0. 25 0.64 876.80 1120.01 
I • 2500.000 500.00 0.00 0.00 571. 30 1160. 00 579. 34 0.00 579. 36 0. 99 L 27 915.08 1166. 95 

2500. 000 500. 00 0. 00 0 00 571. 30 2075. 00 579.80 0.00 579.86 2. 53 2.03 1022.28 1305. 74 

• I 2500 000 500. 00 0. 00 0. 00 571. 30 2400.00 579.99 0. 00 580. 07 2.95 2.24 1069. 53 1396. 69 I • 
3000.000 500. 00 0. 00 0. 00 570. 50 560.00 579. 17 0. 00 579. 18 0.23 0.68 819.88 1176 89 

• 3000.000 500.00 0.00 0.00 570 50 1160.00 579.38 0.00 579.41 0.87 1. 36 856.02 1240.23 I • 3000.000 500. 00 0. 00 0. 00 570. 50 2075 00 579.91 0.00 579. 98 2. 19 2. 19 945. 91 1400. 77 
3000.000 500. 00 0.00 0. 00 570. 50 2400. 00 580. 12 0. 00 580.21 2.80 2. 43 986.30 1433, 22 

• I ' • 3500. 000 500 00 0 00 0.00 571. 20 560.00 579. 18 0.00 579. 19 0. 19 0. 62 908. 14 1279.60 
3500.000 500. 00 0 00 0. 00 571. 20 1160.00 579.43 0.00 579.45 0. 78 1. 21 956. 35 1313. 34 

• 3500.000 500. 00 0. 00 0.00 571. 20 2075.00 580.03 0.00 580.09 2.08 1. 89 1096. 53 1439.32 I • 3500.000 500 00 0. 00 0.00 571. 20 2400.00 580.28 0.00 580. 34 2. 34 2. 07 1159.43 1568.43 
I 

• I 4000.000 500. 00 0. 00 0. 00 570.80 560.00 579. 19 0. 00 579.20 0.20 0.66 847.68 1242. 57 I • 4000. 000 500. 00 0. 00 0 00 570.80 1160.00 579. 47 0. 00 579. 49 0. 76 1. 30 894. 31 1332.66 
I 

4000.000 500.00 0. 00 0. 00 570.80 2075.00 580. 13 0. 00 580.20 2. 19 2.02 1028.87 1402 36 

• I 4000. 000 500. 00 0. 00 0. 00 570. 80 2400 00 580. 39 0.00 580. 47 2. 53 2.21 1087.46 1508.29 • 
• I • I 

I 
I 

• I 
I • I 

• ,. 
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• I • ' SECNO Y.LCH ELTRD ELLC ELJ1l[N Q CWSEL CRIWS EG iOK,.S VCH AFlEA . Oil-'. 

• .. 4500. 000 500. 00 0.00 0.00 571. 40 1000.00 579.08 0.00 579. 10 0. 58 1. 09 9•U. 55 1310. 15 • * 4500 000 500.00 0. 00 0.00 571. 40 2000.00 579.60 0.00 579.66 1. 74 i. 93 1oi;3_ 36 15i4. 36 

* 4500 000 500.00 0. 00 0.00 571. 40 4000. OtO 580. 35 0.00 580.48 4.40 3. 10 1491. 34 1906. 78 • * 4500. 000 500. 00 0. 00 0. 00 571. 40 5i30 00 580.42 0. 00 580,62 6.88 3.89 15:;5_ 24 i955 57 • 
5560. 000 1060 00 0.00 0 00 571. 40 1000.00 579. 16 0.00 579. 18 1. 02 1. 19 8•13. 73 987. 79 • 5560. 000 1060.00 0 00 0. 00 571. 40 2000.00 579. 81 0.00 579.88 2.70 2. 07 9~,6. 10 12i7.00 • 5560. 000 1060. 00 0. 00 0. 00 571. 40 4000 00 580. 84 0.00 581.02 6.07 3.45 1 i 58. 85 1623. 62 
5560. 000 1060. 00 0. 00 0. 00 571 40 5130. 00 581. 15 0.00 581. 42 8. 53 4.21 12Ji8. 27 1756 83 • • 6820. 000 1260. 00 0.00 0.00 570. 60 1000. O•O 579. 26 0.00 579.28 0. 64 1. 06 947. 12 1250. 03 
6820. 000 1260 00 0,00 0.00 570. 60 2000.00 580.09 0 00 580. 14 1. 64 1. 83 10~10, 44 1562. 65 • I 6820. 000 1260.00 0. 00 0.00 570.60 4000. 00 581. 46 0.00 581. 60 3. 53 3. 01 13~!7. 59 2129 33 I • 6820 000 1260 00 0.00 0. 00 570.60 5130.00 582. 01 0.00 582.21 4.66 3. 60 14~!4. 28 2376. 58 

• I 7780.000 960. 00 0. 00 0.00 570. 60 1000.00 579. 32 0.00 579. 34 0. 57 1. 06 942. 72 1327. 03 • I 
7780 000 960.00 0.00 0.00 570.60 2000.00 580.24 0.00 580.29 i. 46 1. 84 10El4. 61 1654. 70 
7780. 000 960. 00 0. 00 0. 00 570. 60 4000. 00 581. 78 0.00 581.92 3. 12 3.02 13~!6. i6 2265. 00 • 7780.000 960. 00 0.00 0. 00 570. 60 5130. 00 582.43 0.00 582.63 4.05 3. 59 14~!9. BO 2548. 30 • 
8640. 000 860. 00 0.00 0. 00 570. 20 1000. 00 579.36 0.00 579. 38 0.46 0. 99 1006.74 1480. 37 • 8640.000 960.00 0.00 0.00 570. 20 2000.CtO 580. 36 0.00 580.40 1. 18 1. 73 11 ~;6, 63 1837. 97 I • ' 8640. 000 860. 00 0. 00 0.00 570. 20 4000.00 582.04 0.00 582. 16 2. 54 2.83 14li4. 19 2507. 68 
8640. 000 860.00 0. 00 0.00 570.20 5130.0tO 582.77 0.00 582.94 3. 28 3. 36 15~!8. 51 2833 20 

• • 9230. 000 590.00 0. 00 0.00 570. 20 1000.00 579.39 0.00 579.41 0.49 1. 03 966. 58 1425. 22 
9230 000 590.00 o. 00 0. 00 570. 20 2000. 00 580. 43 0.00 580.48 1 24 1. 79 11Jl9. 97 1794 42 • 9230. 000 590. 00 0. 00 0. 00 570. 20 4000.00 582. 18 0.00 582.31 2. 59 2.89 1382. 54 2487 03 • 9230. 000 590 00 0.00 0.00 570.20 5130. 00 582.96 0.00 583. 14 3. 30 3.42 1500.65 2821 93 

• 10430. 000 1200 00 0.00 0.00 570. 40 1000.CIO 579. 45 0.00 579.47 0. 57 1. 09 9ll5. 11 1329. 07 • 10430 000 1200.00 0. 00 0 00 570. 40 2000 00 580. 58 0.00 580.63 1. 36 1. 86 1073.41 1713. 42 
l.0430. 000 1200 00 0 00 0.00 570.40 4000.00 582.49 0.00 582.63 2.66 2. 97 13•~6. 32 2450. 37 • l.0430. 000 1200. 00 0. 00 0.00 570.40 5130 CIO 583.35 0.00 583. 54 3. 33 3.49 1469.63 2811. 02 I • I 

I 

l.1940. 000 1510.00 0. 00 0, 00 570. 70 1000. 00 579. 55 0 00 579. 58 0.85 1. 24 803.79 1082 66 

• l.1940. 000 1510.00 0. 00 0. 00 570. 70 2000 00 580 81 0.00 580.87 1. 82 2. 04 978. 61 1483 93 • l.1940. 000 1510 00 0. 00 0. 00 570. 70 4000.00 582. 92 0.00 583.07 3. 15 3. 14 1272.93 2253. 02 
l.1940. 000 1 ::,10 00 0. 00 0. 00 570. 70 5130.CiO 583. 87 0.00 584.08 3. 78 3. 65 1406.82 2637. 81 

• ' • l.2400.000 460. 00 0 00 0.00 571. 40 1000. 00 579. 59 0.00 579.63 1. 43 i. 60 6:23. 96 834. 94 
l.2400 000 460. 00 0. 00 0.00 571. 40 2000. DO 580.89 0.00 580.99 3.01 2.61 71,5. 97 i153. 34 

• l.2400. 000 460.00 0. 00 0. 00 571. 40 4000.00 583.04 0.00 583.28 5. 12 3.98 1004.92 1767. 21 I • 12400.000 460. 00 0.00 0. 00 571. 40 5130. c,o 584.00 0.00 584.33 6. 16 4.62 11 !l 1. 54 2067. 52 

• l:3180.000 780 00 0. 00 0.00 571. 40 1000.00 579. 71 0.00 579.76 1. 69 1. 72 5!31. 57 769. 80 • li3180 000 780 00 0. 00 0 00 571. 40 2000.00 581. 13 0.00 581. 24 3. 38 2. 74 7:31. 14 1087. 45 
13180. 000 780 00 0. 00 0 00 571. 40 4000. 00 583. 45 0 00 583. 70 5. 56 4. 02 994.01 1696. 48 

• I li 3180. 000 780 00 0. 00 0. 00 571. 40 5130. 00 584.49 0.00 584.82 6.25 4. 58 11:23. 76 2052 47 I • I 
I 

• • 
I 

• I 

' • ·• ' • ' 
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• 13975 000 795.00 0 00 0.00 575 30 1000. 00 579.92 0 00 580.02 6. 70 2. 48 403. 33 386. 32 • 13975. 000 795.00 0. 00 0.00 575.30 2000.00 58i. 49 0.00 581. 67 8. 09 3.43 583. 77 703. 17 
i ~ • ""71: ,-..,-..,-.. ,n c. ~.-.. ,-.. ,-..,-.. ,-.. ,-..,-.. c~c ~.-.. ..,, .,...,...,.,. ,-..,-.. c~~ ~~ ,-.. ,-..,-.. c~• .~ .... ~ r.~ A , . 

868. 57 .z ,.,,~-. ~ .. 
,1.~7,f u. uvv F7.J . .,.., U. UV u. uu ..:Jf ;; • ..:JV .... vuu. vv JCJi..:J. 7/ V vu JCJi .... ..:JU .., v, .... QJ. J. ,.;Ji::,/ • ..., J. • 13975. 000 795. 00 0.00 0.00 575. 30 5130.00 585. 06 0.00 585.47 9. 72 5. 16 994.46 1645. 13 • 
13976. 000 1. 00 591. 60 588. 70 575. 30 1000. 00 579. 92 0.00 580.02 5.80 2. 57 388. 37 415.22 • I 13976.000 1. 00 591. 60 588 70 575. 30 2000.00 581. 49 0. 00 581 b8 7.22 3. 56 562.45 744. 50 • 1:1976. 000 • (\{'\ """ J.r, ,;co .,,.., I:;. "'7 ;c;. ..,,.. A ~;r,I'\ r,r. c.o~ O'S r. '"" C.Oll .., ' Cl ,, 0 A '70 O'>J. •':tO ,f '"l"7""l fl A ............... .., ,, .... ~...., 

--~~- ,, 'V" WI ,J, WV ""TVVV, WV ...,\-I>...,. . ..,.., ....,_ ....,...., -.J\-l>"'"T • ...,. .L \-I>, "T ·r ....... , '-' i;;;,~~- ~~ .LWIW,V""T 

13976 000 i. 00 591. 60 588. 70 575. 30 5.130. 00 585. 04 0.00 585.49 9.27 5.36 957. 51 1685. 00 • • 14016 000 40.00 591. 60 588. 70 575. 30 1000. 00 579.94 0.00 580.05 5. 69 2. 56 390. 75 419. 27 
I • <J 14016. 000 40. 00 591. 60 588. 70 575. 30 2000.00 581. 52 0. 00 581. 71 7. 11 3. 54 565.08 749.96 a. l S: ?,d 14011-.. nnn 40 00 59i. 60 588. 70 575. 30 4000.00 583. 99 0. 00 584.34 8. 39 4. 76 839. 55 1380. o~ • - v- ,~ -14016. 000 40. 00 591. 60 588 70 575.30 5130.00 585.09 0. 00 585. 53 9. 17 5.34 960.81 1693 74 

• 14017 000 1. 00 0. 00 0.00 575. 30 1000 00 579.95 0.00 580.05 6. 57 2.46 405.86 390. 28 • 14017. 000 i. 00 0.00 0.00 575. 30 2000. 00 581. 54 0.00 581. 72 7.86 3.40 589.03 713 39 
14017. 000 1. 00 0. 00 0.00 575. 30 4000.00 584.03 0. 00 584. 35 8. 84 4. 57 875.85 1345 62 • 14017. 000 1. 00 0. 00 0.00 575. 30 5130.00 585. 13 0.00 585 54 9.47 5. 11 1002.96 1667. 37 • 
14077. 000 60. 00 0. 00 0.00 575. 33 1000.00 579 99 0. 00 580.09 6.47 2.45 407.76 393. 24 • ' 14077. 000 60 00 0. 00 0.00 575. 33 2000.00 581. 59 0.00 581. 76 7. 79 3.39 590. 74 716 74 • 14077.000 60.00 0. 00 0.00 575. 33 4000.00 584.08 0.00 584.41 8. 50 4. 55 882. 16 1372.21 
14077. 000 60. 00 0. 00 0.00 575.33 5130. 00 585.20 0.00 585.60 8.85 5.08 1018.59 1724. 05 • I I • 15000. 000 923.00 0. 00 0.00 576.05 1000.00 580.62 0.00 580.72 7. 12 2.53 395.85 374.73 
15000. 000 923.00 0. 00 0.00 576.05 2000. 00 582. 30 0.00 582.48 7.76 3.38 591. 34 717. 90 • 15000. 000 923. 00 0. 00 0.00 576. 05 4000.00 584 86 0.00 585. 18 8.27 4. 51 889.72 1391. 11 • 15000 000 923.00 0.00 0. 00 576.05 5130 00 586. 01 0.00 586. 40 8. 53 5.03 1030.83 1756.65 

• 16000. 000 1000.00 0. 00 0. 00 576. -~2 1000. 00 581. 40 0.00 581. 55 9. 57 3. 11 321. 67 323.33 • 16000. 000 1000. 00 0. 00 0.00 576. 92 2000.00 583. 15 0. 00 583.43 11.00 4. 19 483.79 602.95 
16000. 000 1000.00 0. 00 0.00 576. 92 4000. 00 585.75 0.00 586. 11 10. 16 5.02 1192.49 1254. 75 • 16000 000 1000.00 0 00 0.00 576.92 5130. 00 586.93 0.00 587.21 7. 59 4.80 2028.68 1861 57 • 
17050. 000 1050. 00 0. 00 0. 00 577. 70 1000. 00 582. 35 0. 00 582.49 8.29 2.97 336.32 347.24 • 17050. 000 1050. 00 0. 00 0.00 577. 70 2000.00 584 24 0.00 584.48 9. 21 3.96 515.22 658.89 • 17050.000 1050.00 0.00 0.00 577.70 4000.00 586. 78 0. 00 587.09 8.60 4.73 1349.01 1364 10 
i7050.000 i050. 00 0. 00 0.00 577.70 5130. 00 587. 73 (). 00 588.01 7. 51 4. 78 2042.00 1871. 73 • • 18565. 000 1515 00 0. 00 0.00 577. 79 1000.00 583.29 0. 00 583. 38 4.38 2.44 412. 32 477 92 
18565. 000 1515.00 0.00 0.00 577.79 2000. 00 585. 37 0.00 585. 53 5. 30 3.29 661. 11 868. 57 • 18565.000 1515.00 0. 00 0.00 577. 79 4000 00 587. 85 0.00 588.01 4. 41 3.67 2105.89 1904. 12 • i8565.000 1515.00 0. 00 0.00 577. 79 5130.00 588. 67 0.00 588.81 3.83 3.64 3254. ii 2619 99 

• I 20080. 000 1515. 00 0. 00 0.00 577. 89 1000.00 583. 87 0. 00 583.95 3. 20 2.20 458.68 558. 78 • 20080. 000 1515.00 0.00 0.00 577. 89 2000. 00 586. 08 0.00 586.21 3.76 2.91 872.01 1030. 74 
20080.000 1515.00 0. 00 0.00 577. 89 4000.00 588. 46 0. 00 588. 58 3. 22 3.26 2514.35 2229 28 - ro;r,l"\• I"\ """ <tC..iC. "" r. "" ,-.. r,r. c~, MM I:: ,I I"'\ .. -. "" C~M M• " "" en,-. M< ~. ,n M ,n l""l,r,r, A r,c l""l,I"\ "'7"'7 MM -• .i::,:;vvov. vvv .1 J.1 J. ·~u v. vv '.J. '.JV .J/ /. 07 ".:J.1JU. UU .J07 . .C::.L v.vv .J07 . ..;)J. .c::. / CJ ..;) • .C."7 ..3"70.,.. •J .J ..;J,V/,. ,_,.C • 
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• • SECN0 XLCH ELTRD ELLC EU1IN G CWSEL CRIWS EG i0K*S VCH AREA . 0 ll-1 

• 21940. 000 1860. 00 0. 00 0.00 578.00 1000.00 584.38 0.00 584.43 2.62 2.05 622.87 618.00 • 21940.000 1860 00 0. 00 .J.00 578.00 2000 00 586. 54 0 00 586. 57 1. 56 1. 98 2221. 96 1603.28 
21940.000 1860 00 0. 00 0.00 578.00 4000 00 588. 77 0.00 588.78 0.80 i. o9 6570. 64 4461. B6 • 21940.000 1860.00 0.00 0. 00 578.00 5130.00 589. 47 0.00 589.48 0. 76 i. 73 8426.22 5875. 54 • 
24850.000 2910. 00 0. 00 0.00 580.60 1000 00 585.01 0.00 585.05 2.89 1. 80 652.77 588 27 • 24850 000 2910. 00 0. 00 0.00 580. 60 2000.00 586.90 0.00 586.95 2.3B 2. 12 1127.06 1295. 54 • 24850. 000 2910.00 0.00 0.00 580. 60 4000.00 588.95 0.00 588.98 1. 75 2.22 4215. 36 3025.78 
24850.000 2910.00 0. 00 0.00 580.60 5130.00 589. 63 0.00 589.65 i. 40 2.09 6326. 30 4341. 51 • • 26560. 000 1710.00 0.00 0.00 580. 09 1000.00 585. 42 0.00 585. 49 3. 30 2.21 483.96 550. 53 
26560. 000 1710.00 0.00 0.00 580.09 2000.00 587.25 0.00 587.37 3.89 2.97 762.93 1014. 11 • 26560. 000 1710.00 0.00 0.00 580.09 4000.00 589. i3 0.00 589. 18 2.06 2. 55 3693.68 2784.25 ' • 26560 000 1710. 00 0.00 0 00 580.09 5130.00 589.75 0.00 589. 78 i. 36 2. 16 5523.64 4399.66 

• 28410.000 1850.00 0. 00 0.00 579. 54 1000.00 586.32 0.00 586. 53 10. 57 3.60 278. 12 307.60 • 28410.000 1850. 00 0. 00 0.00 579. 54 2000.00 588.26 0.00 588.62 12.94 4.83 442. 55 556.06 
28410.000 1850 00 0.00 0.00 579. 54 4000.00 589 65 0.00 589. 99 12.93 5. 54 1413. 16 1112. :J4 • 28410.000 1850.00 0.00 0.00 579. 54 5130.00 590.09 0.00 590. 33 10.66 5.23 2211. 15 1571.01 • 
29200.000 790.00 0.00 0 00 579. 30 1000.00 586.90 0.00 586.97 3 46 2.21 548.00 537.68 • ' 29200 000 790.00 0.00 0 00 588.91 588. 95 1. 93 1735.04 1437.99 • 579. 30 2000.00 0.00 2.04 
29200. 000 790.00 0.00 0.00 579.30 4000.00 590.22 0. 00 590.24 i. 42 i. 96 3853.99 3362.22 
29200 000 790.00 o. 00 0.00 579. 30 5130.00 590. 55 0.00 590. 58 1. 59 2. 14 4419. 93 4063. 58 • • 30100.000 900.00 0.00 0. 00 580.09 1000.00 587.25 0. 00 587. 42 8. 36 3. 31 302.21 345.94 
30100.000 900.00 0. 00 0.00 580.09 2000.00 589.01 0.00 589. 33 11.34 4.61 476.39 593.90 • I 30100.000 900.00 0.00 0.00 580.09 4000.00 590. 17 0.00 590..._57 14.48 5.85 1200. i 1 1051. 05 ' • 30100. 000 900.00 0. 00 0.00 580.09 5130.00 590. 53 0.00 590.91 14.88 6. 12 1606.97 1329.72 

• ' 31620 000 1520.00 0.00 0.00 581. 40 1000.00 5B8. 53 0.00 588. 71 8. 52 3. 38 300. 17 342.64 • 31620.000 1520.00 0.00 0.00 581. 40 2000.00 590.62 0.00 590.89 9.28 4.30 538.75 656.57 
31620 000 1520.00 0.00 0. 00 581. 40 4000.00 591. 92 0.00 592. 10 7. 34 4. 33 1951. 44 1476 14 • 31620.000 1520.00 0.00 0.00 581. 40 5130.00 592.27 0.00 592.-42 7. 10 4. 38 2595.06 1925.90 • 
32260.000 640.00 0.00 0.00 582. 00 1000.00 588.87 0. 00 588.90 1. 75 1. 61 674.39 756. 11 • 32260.000 640.00 0.00 0.00 582.00 2000.00 591.04 0.00 591. 06 1. 28 1. 68 2249.25 1766.30 • 32260.000 640.00 0.00 0.00 582.00 4000.00 592.21 0.00 592.23 1. 15 1. 77 5073.37 3726.89 
32260 000 640.00 0.00 0 00 582.00 5130.00 592. 54 0.00 592. 56 i. 30 1. 93 5892.93 4502 67 • ' • 33000. 000 740.00 0.00 0 00 582. 35 1000.00 589.01 0 00 589.0B 3. 52 2. 11 492. 72 533.00 
33000 000 740. 00 0. 00 0.00 582. 35 2000.00 591. 13 0.00 591. 18 2. 11 2. 12 1512. 39 1376. 55 • 33000.000 740.00 0.00 0.00 582. 35 4000.00 592.29 0 00 592.33 1. 69 2. 12 3791. 64 3079.09 • 33000. 000 740 00 0.00 0.00 582.35 5130.00 592.63 0.00 592.66 1. 79 2.24 4512 33 3836 89 

• 33750. 000 750.00 0.00 0.00 582. 70 1000.00 589.28 0.00 589,35 3. 76 2. 16 477.78 515. 53 • 33750.000 750. 00 0 00 0.00 582 70. 2000.00 591. 30 0.00 591.37 2.72 2.36 1177.66 1213.47 
33750. 000 750. 00 0.00 0.00 582. 70 4000.00 592.43 0 00 592. 51 3. 20 2.86 2528. 99 2237.40 • 33750. 000 750.00 0.00 0.00 582.70 5130.00 592. 78 0.00 592.86 3. 56 3. 11 3104.97 2718.68 ' • 

• ' • 
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SEGNO 

34000. 000 
34000.000 
34000. 000 
34000. 000 

14: 19: 46 

,~LCH 

250.00 
250.00 
250. 00 
250 00 

ELTRD 

0. 00 
0.00 
0.00 
0.00 

ELLC 

0.00 
f) nn ...... ..,."" 

ELMihl 

582 80 
582,80 
582.80 
582.80 

G 

1000.00 
2000.00 
4000.00 
5130. 00 

CWSEL 

589. 37 
591. 36 
592. 51 
592. 86 

CRIWS 

0. 00 
0.00 
0. 00 
0. 00 

EG 

589. 45 
591. 44 
592 .. 59 
592. 95 

3. 79 
2.82 
3. 31 
3.61 

VCH 

2. 16 
2. 40 
2.90 
3. 13 

PAGE 61 

AREA . 01K 

476. 12 513 60 
1148.21 1190.~9 
2482 44 2199.65 
3085.01 2701.58 
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• ' I ' • •~RES RI VE,R 

• SUMMARY PRINTOUT TABLE 150 • 
• ' SECNO G CWSEL DIF~lSP DIFWSX DIFJ.I.WS TOPWID XLCH • 

0.000 560.00 579. 10 0 00 0.00 0.00 156. 35, 0.00 • 0. 000 1160 00 579. 10 0. 00 0.00 0.00 156. 35, 0. 00 • 0.000 2075. 00 579. 10 0 00 0.00 0. 00 156. 35, 0. 00 
0. 000 2400. 00 579. 10 0. 00 0.00 0.00 156. 35, 0.00 • • 500. 000 560 00 579. 11 0. 00 0. 01 0.00 227. 52'. 500.00 

500. 000 1160.00 579. i5 0. 04 0.05 0.00 228. 57 500.00 • 500. 000 2075. ,:;o 579 26 0. i 1 0. 16 0.00 232. 34, 500 00 I • ' 500. 000 2400. 00 579. 31 0.05 0.21 0.00 234.06, 500. 00 

• 1000 000 560.00 579. 12 0.00 0.01 0.00 214. 50 500.00 • 1000.000 i 160. 00 579. 19 0 07 0. 04 0.00 217.05i 500.00 
1000. 000 2075. 00 579. 37 0. 18 0. 11 0.00 224. 22! 500. 00 • 1000. 000 2400. 00 579. 46 0. 09 0. 15 0.00 227. 3EI 500. 00 I • I 

I 
1500.000 560. 00 579. 13 0. 00 0 01 0.00 192. 7:::i 500. 00 • 1500 000 1 !60. 00 579. 23 0. 10 0.04 0.00 195. 6~i 500. 00 • 1500 000 2075. 00 579.49 0. 26 0. 12 0. 00 203.49 500. 00 
1500. 000 2400. 00 579. 61 0 12 0. 15 0.00 207. 10 5()0. 00 • • 2000. 000 560. 00 579. 14 0. 00 0.01 0.00 199_ o~; 500.00 
2000 .. 000 1160. 00 579.27 0. 13 0.05 0.00 208. 2~f 500.00 • 2000. 000 2075. 00 579.62 0. 35 0. 13 0. 00 235. 3<!, 500. 00 I • 2000. 000 2400. 00 579. 78 0. 15 0. 17 0 00 247. 41. 500 00 

• 2500 000 560.00 579. 16 0.00 0.02 0.00 209. 5~1 500. 00 • 2500.000 1160.00 579. 34 0. 18 0 06 0.00 219. 3El 500. 00 
2500 .. 000 2075. 00 579.80 0. 46 0. 17 0 00 244. 7::1 500. 00 • I 2500.000 

' 
2400 00 579. 99 0 19 0 21 0.00 247.67 500.00 I • 

3000. 000 560.00 579. 17 0 00 0.01 0.00 163. 59 500. 00 • I 3000 000 1160. 00 579.38 0. 21 0.04 0.00 168. 50 500. 00 • 3000.000 2075.00 579. 91 0 52 0. 11 0.00 180. 3lc 500. 00 
3000 .. 000 2400 00 580. 12 0. 22 0. i3 0.00 193.6ll 500. 00 • • 3500., 000 560. 00 579. 18 0 00 0. 01 0.00 187. 5~; 500.00 
3500.000 1160. 00 579. 43 0.25 0 05 0.00 205. 4~~ 500.00 • 3500.000 2075. 00 580 03 0. 60 0. 13 0.00 252. 39 500.00 I • I 3500.000 2400 00 580 28 0. 24 0. 16 0.00 255. o:; 500. 00 

• 4000 000 560. 00 579. 19 0.00 0.01 0.00 163.9B 500.00 
I • 4000.000 1160. 00 579. 47 0. 28 0. 04 0.00 168.79 500.00 

4000 000 2075 00 580. 13 0.67 0. 10 0. 00 222. 7::3 500.00 • I 4000.000 2400.00 580. 39 0.26 0. 12 0.00 229. 40 500. 00 • I 

I 
I • I • I . 
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• • SECNO Q CWSEL DIFWSP DIFi~S;( DIFKWS TOPWID .:<LCH 

• I • * 4500.000 1000.00 579 08 0.00 -0. 11 0. 00 200. 76 500.00 I 

* 4500.000 2000. 00 579.60 0. 52 0. 13 0.00 24i. 18 500.00 

•· 4500. 000 4000 00 580. 35 0.75 0 22 0.00 906.96 500.00 • * 4500.000 5130. 00 580.42 0 07 0. 03 0.00 918 80 500.00 • 
:5560. 000 1000. 00 579. 16 0. 00 0 08 0 00 182.80 1060.00 • 5560.000 2000. 00 579 81 0 66 0.21 0 00 186.86 1060.00 • 5560. 000 4000.00 580.84 1. 02 0.49 0.00 189. 95 1060 00 
5560 000 5130. 00 581 15 0. 31 0 73 0.00 190.89 1060.00 • I • 6820. 000 1000 00 579.26 0 00 0. 11 0.00 170. 14 1260.00 
6820.000 2000.00 580.09 0.83 0.28 0.00 ! 72. 18 1260.00 • I 6820. 000 4000.00 581. 46 1. 37 0.62 0.00 175. 51 1260.00 I • ' 6820.000 5130.00 582.01 0 55 0.86 0.00 176.85 1260.00 

• 7780.000 1000 00 579.32 0.00 0. 06 0.00 153. 18 960 00 ' • 7780 000 2000. 00 580.24 0.92 0. 15 0.00 155. 32 960.00 
7780.000 4000.00 581. 78 i 54 0. 32 0. 00 158. 91 960.00 • 7780.000 5130 00 582.43 0.65 0. 42 0 00 159. 96 960.00 I • 
8640. 000 1000 00 579 36 0.00 0, 05 0.00 149.44 860.00 • 8640. 000 2000.00 580.36 0.99 0. 12 0.00 151. 98 860. 00 • 8640.000 4000.00 582. 04 1. 68 0.26 0.00 i56. 24 860.00 
8640.000 5130.00 582. 77 0. 73 0 34 0. 00 157. 00 860.00 • I I • I ' 
9230. 000 1000. 00 579. 39 0 00 0. 03 0.00 146.04 590.00 
9230. 000 2000. 00 580.43 i. 04 0.07 0.00 148. 37 590.00 • 9230.000 4000.00 582. 18 i. 76 0. 15 0 00 152.28 590.00 

r • I 

9230 000 5130. 00 582. 96 0. 77 0. 19 0. 00 153, 89 590.00 
' • I • 10430.000 1000 00 579.45 0.00 0. 06 0. 00 140. 23 1200.00 I 

10430.000 2000. 00 580. 58 1. 13 0 .15 0. 00 141. 37 1200.00 
10430. 000 4000.00 582. 49 1 91 0.31 0.00 143.31 1200.00 • 10430. 000 5130. 00 583.35 0.85 0. 39 0.00 144.00 1200.00 I • 
11940.000 1000. 00 579. 55 0.00 0. 10 0.00 137.60 1510.00 • 11940.000 2000. 00 580.81 1 26 0.23 0. 00 138.63 1510.00 • 11940.000 4000. 00 582.92 2 11 0. 43 0. 00 140. 37 1510.00 
11940. 000 5130. 00 583.87 0. 95 0. 52 0.00 140.99 1510.00 • I • ' ' 12400. 000 1000. 00 579. 59 0. 00 0. 04 0. 00 108.68 460.00 
12400. 000 2000. 00 580.89 1. 29 0.08 0.00 109.93 460 00 • 12400.000 4000. 00 583.04 2. 15 0. 12 0 00 111 08 460.00 • 12400.000 5130. 00 584.00 0 97 0. 13 0. 00 111. 59 460 00 

• ' 13180. 000 1000.00 579. 71 0. 00 0. 12 0.00 102.95 780.00 • ' I 

13180.000 2000 00 581. 13 i. 42 0. 24 0.00 107.97 780.00 
13180. 000 4000.00 583. 45 2. 32 0 41 0.00 119.79 780.00 

• 13180 000 5130 00 584.49 1. 04 o. 49 0. 00 129. 69 780.00 • 
• ' • 

I • : • 
•• I • 
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• • SECNO Q CWSEL DIFl~SP DIFl,:ISX DIFKWS TOPWID XLCH 

• 13975. 000 1000. 00 579 92 0.00 0.21 0. 00 i 14. 98 795.00 • 13975 000 2000.00 581. 49 1. 57 Cl. 36 0.00 i 15. 05 795 00 
13975. 000 4000. 00 583. 97 2.47 {). 52 0.00 i15. 10 795.00 • 13975. 000 5130. 00 585. 06 1. 09 0. 57 0.00 i 1 5. 10 7'?5. 00 • 
13976. 000 1000.00 579.92 0.00 0.00 0.00 114.98 1. 00 • 13976. 000 2000.00 581. 49 i. 57 -Cl. 01 0.00 i 15. 05 i. 00 I • 13976.000 4000 00 583. 95 2.47 -0.01 0.00 115. 10 1. 00 
13976.000 5130.00 585. 04 1. 09 -0. 02 0.00 115. iO 1. 00 • I • 14016 000 1000.00 579.94 0 00 0. 02 0.00 114.98 •~O. 00 
14016. 000 2000. 00 581. 52 1. 57 0.03 0.00 i15.05 40.00 • 14016. 000 4000.00 583. 99 2.48 0.04 0.00 l 15. iO •~0. 00 • 14016. 000 5130.00 585. 09 i 09 0.04 0.00 115. 10 40 00 

• 14017. 000 1000.00 579.95 0. 00 0 01 0.00 114.98 i. 00 • 14017. 000 2000.00 581. 54 1. 58 0.02 0.00 115.05 i. 00 
14017. 000 4000.00 584. 03 2.49 0 04 0.00 115. 10 i. 00 • I 14017. 000 5130. 00 585. 13 i. 10 0.05 0.00 i15. iO i 00 • 
14077 000 1000.00 579. 99 0.00 0.04 0. 00 114. 98 60. 00 • 14077. 000 2000. 00 581. 59 i. 59 0. 05 0.00 115. 05 1)0. 00 I • I 
14077 000 4000. 00 584. 08 2 50 0. 05 0. 00 120 75 60.00 
14077. 000 5130. 00 585.20 i. 11 0.06 0.00 125.38 60.00 • ' • I 
15000. 000 1000. 00 580.62 0.00 0. 62 0.00 114.98 9:23. 00 
15000. 000 2000. 00 582. 30 1. 69 0. 72 0.00 115. 05 9:23. 00 • 15000. 000 4000.00 584. 86 2. 56 Ci. 78 0.00 121. 01 9!23. 00 • 15000 000 5130. 00 586.01 1. 14 0.81 0.00 125. 79 9:23. 00 

• 16000,, 000 1000.00 581 40 0 00 0.79 0 00 86.80 1000.00 I • ' V) 16000 000 2000.00 583. 15 1. 75 0. 85 0. 00 iOO. 34 1000.00 ; _;:. ('fJ 
16000 .. 000 4000. 00 585.75 2 60 0.89 0.00 574. 73 1000. 00 • . (I) 
16000 .. 000 5130. 00 586. 93 1. 18 0.92 0.00 817.26 1000.00 • 
17050 000 1000. 00 582.35 0.00 Cl. 95 0. 00 87. 54 10':;iO. 00 • 17050 000 2000. 00 584.24 1 89 L 09 0. 00 103.67 1050.00 • 17050 000 4000.00 586. 78 2 54 Jl. 03 0.00 643. 47 1050.00 
17050 .. 000 5130. 00 587. 73 0.94 0.80 0.00 819. 78 1050. 00 • ' • 18565 .. 000 1000. 00 583.29 0.00 0. 94 0.00 93. 13 1515.00 
18565 .. 000 2000. 00 585. 37 2.08 Ji. 12 0.00 250 iO 1515. 00 • 18565 000 4000. 00 587.85 2.48 JI. 07 0.00 972.96 1515. 00 • 18565 .. 000 5130 00 588. 67 0.82 0.95 0.00 1846. 32 1515 00 

• 20080 000 1000 00 583.87 0.00 0. 58 0.00 97.80 1515. 00 • 20080 000 2000. 00 586. OB 2.21 0. 72 0. 00 403. 91 1515. 00 
20080. 000 4000. 00 588.46 2.38 0.61 0. 00 1490.65 1515. 00 • 20080.000 5130. 00 589. 21 0 75 0. 53 0. 00 :.!416. 56 -- 1515.00 I • - . 

• I I • I I 
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• • SECNO G CWSEL DIFWSP DIFWS;( DIFKWS TDPWID XLCH 
' • 21940.000 1000.00 584.38 0.00 0 51 0.00 214.4El 1860 00 • 21940.000 2000. 00 586. 54 2. 16 0. 46 0.00 1509. 11 1860 00 

21940.000 4000. 00 588. 77 2. ~:3 0. 31 0.00 2447. 7:i 1860.00 • 21940. 000 5130. 00 589.47 0. 70 0. 26 0.00 2806.79 1860.00 • 
24850. 000 1000. 00 585. 01 0. 00 0. 62 0. 00 231.49 2910.00 .! 24850. 000 2000. 00 586. 90 i 89 0. 36 0.00 271. 79 2910.00 • 24850 000 4000. 00 588.95 2.05 0. 18 0.00 2846. 04, 2910.00 
24850 000 5130. 00 589.63 0. 68 0. 16 0.00 3389. 3:i 2910.00 • • 26560. 000 1000. 00 585.42 0.00 0. 41 0 00 130. 36 1710 00 
26560. 000 2000. 00 587.25 1. 83 0. 35 0.00 339. 5EI 1710.00 • I 26560. 000 4000. 00 589. 13 1. 88 0. 18 0.00 2922. 3EI 1710.00 I • 26560. 000 5130.00 589. 75 0.62 0. i2 0.00 3022.00 1710. 00 

• 28410 000 1000. 00 586. 32 0. 00 0. 91 0 00 62. BEi 1850.00 • 28410 000 2000.00 588.26 i. 94 l. 01 0.00 155.26 1850.00 
28410. 000 4000 00 589.65 i. 38 0. 51 0.00 1551. 01 1850.00 • 28410. 000 5130. 00 590.09 0. 44 0. 34 0.00 2097 00 1850.00 • 
29200. 000 1000.00 586.90 0.00 0. 58 0.00 236. BEi 790.00 • 29200. 000 2000.00 588.91 2. 01 0. 65 0.00 1541. 10 790.00 ! • 29200. 000 4000.00 590 22 1. 30 0. 57 0 00 1687. 1EI 790 00 
29200. 000 5130.00 590. 55 0. 33 0.46 0.00 1702. 14· 790.00 • I • ' 30100. 000 1000.00 587.25 0.00 0. 35 0.00 64. 7:::1 900.00 
30100. 000 2000 00 589.01 1. 76 0. 10 0.00 182.21 900.00 • 30100. 000 4000. 00 590. 17 1. 16 -0.05 0.00 1033. 12! 900.00 • 30100. 000 5130. 00 590. 53 0. 36 -0.02 0.00 1249.47' 900.00 

• 31620. 000 1000.00 588. 53 0. 00 1. 28 0.00 64. 5EI 1520.00 • 31620. 000 2000. 00 590 62 2. 09 1. 61 0. 00 457. 54, 1520.00 
31620.000 4000. 00 591. 92 1. 30 1. 75 0. 00 1720 3:i 1520.00 • 31620.000 5130.00 592.27 0. 35 1. 74 0.00 1953.91 1520.00 I • I 

I 
32260. 000 1000. 00 588.87 0 00 0. 34 0.00 161. 44i 640. 00 • 32260. 000 2000. 00 591. 04 2. 17 0.42 0.00 1997. Bl:, 640.00 • 32260. 000 4000. 00 592. 21 1. 17 0.29 0.00 2515. 6CI 640.00 
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1.0 INTRODUCTION 

TECHNICAL LETTER REPORT ON 
SIMS TOWNSHIP, MICHIGAN 

1.1 Purpose of study 

This report describes the application of the procedures 

developed in the 1989 "Great Lakes Wave Runup Methodology Study" 

to flood levels on Saginaw Bay, specifically in Sims Township, 

Michigan. The flood levels applicable to Sims Township were 

developed in the September 1989 "Flood Levels Report for Saginaw 

Bay". 

1.2 Authority and Acknowledgments 

The "Great Lakes Wave Runup Methodology Study" was prepared 

in 1989 by the u.s. Army Corps of Engineers (COE) for the Federal 

Emergency Management Agency (FEMA), for application to future 

coastal Flood Insurance Studies (FIS) and/or restudies of 

communities bordering the Great Lakes. The work was conducted 

under Inter-Agency Work Agreement, EMW-89-E-3218, Project Order 

No. 1, between the COE and FEMA. The 100-year and 500-year flood 

levels from the September 1989 report referenced above, were used 

in combination with the maximum wave runup elevations to update 

the previous study in Sims Township on Saginaw Bay. TABLE 1 lists 

profile locations and the 100-year and 500-year "base" flood 

levels at five locations along the Sims Township shoreline. The 

five profiles were plotted from data obtained from a May-June 

1990 survey. 

1.3 Coordination 

The •Flood Levels Report for Saginaw Bay", along with 

examples of the application of the methodology from the 1989 

1 
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1. Slma-1 
2. Slma-2 
3. Sima-3 
4. Sime-4 
6. Slma-6 

NOTE: 

Profile 
Location 

• 
SHORELINE PROFILES 

SIMS TOWNSHIP, MICHIGAN 

/ 
V 

100-year 
Flood 
Level 

584.8 
684.8 
584.8 
684.8 
684.8 

All elevatlone are In FT, NGVD and were obtained 
from the September 1989 "Saginaw Bay Flood Levels 
Report.• 

• 

/ 

/ 
600-year 
Flood 
Level 

685.7 
686.7 
686.7 
686.7 
686.7 

TABLE 1 
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SIMS TOWNSHIP, MICHIGAN 

• "Great Lakes Wave Runup Methodology Study", were presented to 

• 

• 

FEMA on 1 March 1990. The procedures outlined in the above 

references were approved at this meeting for application to all 

Saginaw Bay FIS sites, including Sims Township. 

2.0 AREA STUDIED 

2.1 Community Description 

Sims Township, Michigan, shown on FIGURE 1, is located in 

Arenac County along approximately 8. 5 miles of shoreline on 

Saginaw Bay. There are no major populated communities located 

along the Sims Township shoreline. The developed shoreline 

consists of small seasonal and year-round residential homes. 

The entire Sims Township shoreline on Saginaw Bay is exposed 

from the northeast to a Lake Huron/Saginaw Bay fetch of about 120 

miles. Bathymetry in Saginaw Bay along the Sims Township 

shoreline varies from 30-foot depths offshore to less than five 

feet deep near shore. Ordinary fluctuations of water levels 

along this shoreline are subject to change due to wind. A 

northeast storm can push water into the bay and raise the water 

level along the Sims Township shoreline l to 2 feet. Accordingly, 

a storm from the southwest can lower water levels. The lowest 

seasonal bay stages usually prevail during the winter months and 

the highest during the summer months. During the past 13 years, 

fluctuations of monthly mean water levels on Saginaw Bay measured 

at the Essexville, Michigan water level gage have ranged from a 

minimum of 578.14 feet to a maximum of 581.9 feet (NGVD) • 

3 
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SIMS TOWNSHIP, MICHIGAN 

2.2 Principal Flood Problems 

Short-term Saginaw Bay water level fluctuations are most 

often due to variations in wind and barometric pressure. 

Occasionally, a surge of considerable proportions takes place 

within a few hours, due to strong and persistent northerly or 

southerly winds. 

When lake levels are high and storms occur from the 

northeast, Sims Township shoreline communities are usually 

subjected to extreme conditions. Along the Sims Township 

shoreline, substantial flooding has occurred because of the flat 

topography along the reaches on Saginaw Bay. 

3.0 ENGINEERING METHODS 

The flood levels established in the U.S. Army Corps of 

Engineer's September 1989 "Flood Levels Report for Saginaw Bay" 

and the procedures developed in the 1989 "Great Lakes Wave Runup 

Methodology Study" were used to analyze the flooding potential at 

the five Sims Township FIS sites shown on FIGURE 1. The 

hydraulic analyses presented herein involved the determination of 

the wave runup components and maximum wave runup elevations for 

selected sites. 

Input data used for flood calculations include site specific 

design wave, water depth at the toe of the structure, and wave 
' 

period. Additional data such as nearshore profiles, high water 

marks, and existing conditions, bathymetry and topography, were 

also analyzed to determine the maximum wave runup elevation at 

each site. This technical letter report presents the wave runup 

5 
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application procedures for each of the five FIS sites located in 

Sims Township. Representative profiles for each site are 

included in APPENDIX A. 

4.0 VE-. AO-. and x-zone Delineations 

Reaches of the Sims Township shoreline in the surf zone 

which are subject to significant wave attack are referred to by 

FEMA as Coastal High Hazard Zones or velocity ("VE") zones. A 

•VE• Zone is the flood insurance rate zone that corresponds to 

the 100-year coastal flood plains where average depths are more 

than 4 feet and have additional hazards associated with storm 

1'-11 "AO" Zone is the flood insurance rate zone that 

corresponds to the areas of 100-year shallow flooding (usually 

sheet flow on sloping terrain) where average depths are between 1 

and 3 feet. A "X" Zone is the flood insurance rate zone that 

corresponds to the areas outside the 500-year flood plain, areas 

within the 500-year flood plain, areas of 100-year flooding where 

average depths are less than 1 foot, areas of the 100-year 

flooding where the contributing drainage area is less than 1 

square mile, and areas protected from the 100-year flood by 

levees. 

Two flood conditions as defined by FEMA, most closely 

represent the FIS sites in Sims Township. The first type of 

condition involves a beach that is overtopped by wave runup, but 

not flooded. The V/A demarcation line is fixed at the extended 

front crest of the calculated post-storm profile. The segment 

• from the extended front crest to the inland termination point of 

6 
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overtopping water is mapped as an AO-Zone, The x-zone is the 

remaining area landward of the AO-Zone. This mapping is 

considered appropriate for profiles Sims-1 thru Sims-4 and is 

shown on FIGURES 2 thru 5. 

The second type of flood condition along the Sims Township 

shoreline involves a shoreline structure that is not flooded or 

damaged, but is overtopped by wave runup. The V/A demarcation 

line is fixed at the most landward edge of the exposed portion of 

the structure. The segment between the VE-Zone and the inland 

termination point of overtopping water is mapped as an AO-Zone. 

FIGURE 6 depicts this condition, which is representative of the 

Sims-5 profile. 

The VE-, AO-, and x-zones for these sites have been 

delineated according to FEMA • s 1990 "Guidelines for Great Lakes 

Wave Runup Computation and Mapping" and are shown on the attached 

work maps. The formal submittal of the Sims Township study will 

include original mylar copies showing sufficient detail for 

submittal to FEMA's technical review contractor • 

• 

7 
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• 5.0 CONCLUSIONS 

For each of the Sims Township sites where the 100-year flood 

level inundates the shoreline property, the inundated area will 

experience a minimal water depth shoreward of the shoreline 

protection. This water depth will generate a negligible wave 

across the property. Therefore, the 100-year flood level will be 

used to delineate the flood profiles at each site. 

Accordingly, where structures protect against flooding, the 

100-year VE-, AO-, and X-Zones, based on wave runup elevations, 

will be delineated on the work maps in the final FIS for the 

site. TABLE 2 lists the 100-year computed wave runup components 

and the associated wave runup elevations for the two sites. 

In conclusion, it is recommended that the delineated 

• 100-year flood profiles for the five Sims Township sites included 

herein be used by FEMA for updating the Sims Township FIS • 

• 13 
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Sims 
Township 
FIS 
Sites 

1. Sims-1 

2. Sims-2 

3. Sims-3 

4. Sims-4 

5. Sims-5 

• 
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TABLE 2 

WAVE RUNUP ELEVATIONS 

100-year 100-year 
Computed Wave Runup 
Wave Elevation 
Runupfft.} (ft., NGVDl 

2.9 587.7 

3.3 588.1 

2.6 587.4 

2.6 587.4 

2.6 587.4 

14 
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6.0 GLOSSARY 

Annual Maximum Instantaneous Water Level: The highest water 
level that was recorded during a year by a gage with a sampling 
frequency of an hour or less. 

AE-zone: 
100-year 
and are 
methods. 

AO-Zone: 
areas of 
terrain) 

The flood insurance rate zone that corresponds to the 
flood plains where average depths are less than 4 feet 
determined in the Flood Insurance Study by detailed 

The flood insurance rate zone that corresponds to the 
100-year shallow flooding (usually sheet flow on sloping 
where average depths are 1 and 3 feet. 

Beach: The zone of sedimentary material that extends landward 
from the low water line to the place where there is a marked 
change in material or form, or to the line of permanent 
vegetation. 

Bluff: A high, steep bank composed of erodible materials. 

Floodplain: The area adjoining a river, stream, watercourse, 
ocean, lake or other body of standing water that has been or may 
be covered by floodwater • 

National Geodetic Vertical Datum of 1929 (NGVDl: 
reference datum for land elevations throughout the 
It was established in 1929. 

The nationwide 
United States. 

Runup: The rush of water up a beach or structure from the 
breaking of a wave. Also, the vertical height of uprush above 
the still-water level. 

Still-water level: The elevation that the water surface would 
assume if all wave action were absent. 

storm-water level: The rise above the normal water level on the 
open-coast, due to wind stress on the water surface. 

VE-Zone: The flood insurance rate zone that corresponds to the 
100-year coastal flood plains where average depths are more than 
4 feet and have additional hazards associated with storm waves • 

• 
Wave-height: The vertical distance between the wave crest and 
the preceding trough. 

Wave setup: The superelevation of the water surface over normal 
surge elevation due to the onshore mass transport of the water by 
wave action alone • 

15 
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• Wind setup: The vertical rise in the still-water level on the 
leeward side of a body of water caused by wind stresses on the 
surface of the water. 

• 

• 

x-zone: The flood insurance rate zone that corresponds to areas 
outside the 500-year flood plain, areas within the 500-year flood 
plain, areas of 100-year flooding where average depths are less 
than 1 foot, areas of 100-year flooding where the contributing 
drainage area is less than 1 square mile, and areas protected 
from the 100-year flood by levees • 

• 

16 
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SYNOPSIS 

APPENDIX A outlines the procedures necessary to calculate the 
wave runup component and the maximum wave rnnnp ~1 ~v;tt-_ inn 
associated with the 100-year flood level. These data, with the 
information provided from the profile surveys will enable the 
user to delineate the 100-year VE-, AO- and X-Zone profiles 
according to FEMA' s 1990 "Guidelines for Great Lakes Wave Runup 
Computation and Mapping. The following list shows the five Sims 
Township sites and the 100-year wave runup flood profiles. 
Samples of these computations are included in APPENDIX A. 

Sims 100-year 100-year 
Township Computed Wave Runup 
FIS Wave Elevation 
Sites Runup C ft. l (ft.• NGVD) 

1. Sims-1 2.9 587.7 

2. Sims-2 3.3 588.1 

3. Sims-3 2.6 587.4 

4. sims-4 2.6 587.4 

5 • Sims-5 2.6 587.4 

A - i 
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8.0 DEFINITION OF TERMS 

SYMBOL 

a 

t, 

d 

t'. 

E 

f' 

g 

H1 

9c,. 

Hmo 

Ha 

k 

Lai 

Lo 

8 

R 

T' 

Tm 

a 

DEFINITIONS 

Wave transmission coefficient 

Wave transmission coefficient 

Relative depth (ft.) 

Surf parameter 

Significant wave steepness 

Frequency (sec.) 

Gravitational constant (ft,/sec2i 

Incident wave height (ft,) 

Unrefracted deepwater wave height (ft,) 

Zero-moment wave height (ft,) 

Average height of the 1/3 highest waves (ft.) 

Wavelength (ft,) 

Deepwater wavelength (ft.) 

Structure slope (degrees) 

Wave runup (ft,) 

Wave period (sec.) 

Spectral peak period (sec,) 

Spectral parameter 

A-1 
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SYNOPSIS 

APPENDIX A outlines the procedures necessary to calculate the 
wave runup component and the maximum wave runup elevation 
associated- with -the 100-year flood level. These data, with the 
information provided from the profile surveys will enable the 
user to delineate the 100-year VE-, AO- and x-zone profiles 
according to FEMA's 1990 "Guidelines for Great Lakes wave Runup 
Computation and Mapping. The following list shows the five Sims 
Township sites and the 100-year wave runup flood profiles. 
Samples of these computations are included in APPENDIX A. 

Sims 100-year 
Township Computed 
FIS Wave 
Sites Runup{ft. l 

1. Sims-1 2.4 

2. Sims-2 2.8 

3. Sims-3 2.2 

A 
C!.; ._ __ A ., ., ... l,;Jl.,LJ,u;::::i,--.. <, • <, 

5. Sims-5 2.6 

A - i 

19 

100-year 
Wave Runup 
Elevation 
(ft• • NGVDl 

587.2 

587. 6 

587.0 

"0., n 
.JUfeV 

587.4 



/\ 

• 

e 

• 

Sims 
Township 
FIS 
Sites 

1. Sims-1 

2. Sims-2 

3. Sims-3 

4. Sims-4 

5. Sims-5 

TECHNICAL LETTER REPORT ON 
SIMS TOWNSHIP, MICHIGAN 

TABLE 2 

WAVE RUNUP ELEVATIONS 

100-year 100-year 
Computed Wave Runup 
Wave Elevation 
Runup C ft. l (ft., NGVDl 

2.4 587.2 

2.8 587.6 

2.2 587.0 

2.2 587.0 

2.6 587.4 

14 
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• 
WAVE 

runup on: 
100-year flood: 

water depth at toe: 
100-year wave period T: 

T': 
L: 

100-yr deep water wave H: 
K: 

alpha: 
Hmo: 

d bar: 
epsilon: 

Hs/Hmo: 
Hs in deep water: 

beach slope: 
beach zeta: 

beach runup: 
runup elevation: 

RUNUP COMPUTATION 
RUNUP AT SIMS TOWNSHIP, SIMS-1 
beach 

584.8 feet 
26. o feet 
11.4 
5.7 

329.59 

above !GLD, optional 
1st: significant 

(enter per Ref. 3) 

24.9 feet (enter per Ref. 3) 
2.0 
0.0110 

11.0 
0.0062 

wave computation 

0.0083 
1.018 

11.2 
0.02900 
0.224 
2.4 

(enter per Ref. 4, Figure 10) 
(significant wave) 

(tan 30H:1V = 0.03333) 
2nd: wave runup computation 

587.2 feet above IGLD 

A:\>NOTE: ALL ELEVATIONS ABOVE ARE IN FEET ABOVE NGVD 

• 

• 
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FIS PROFILE 

SIMS - 1 
ELEVATION FT, NGVD 

600~---------------------~ 

Saginaw Bay 

580 

570 

550~~--'---~~--'---~~--'---~~--'---~~--'---~~--'---~~--'---~~ 
0 100 200 300 

FIGURE 2 
DISTANCE, FEET 

' 
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• WAVE 
runup on: 

100-year flood: 
water depth at toe: 

100-year wave period T: 
T': 

L: 
100-yr deep water wave H: 

K: 
alpha: 

Hmo: 
d bar: 

epsilon: 
Hs/Hmo: 

Hs in deep water: 
beach slope: 

beach zeta: 
beach runup: 

runup elevation: 

RUNUP COMPUTATION 
RUNUP AT SIMS TOWNSHIP, SIMS-2 
beach 

584.8 feet 
26.0 feet 
11.4 
5.7 

329.59 

above IGLD, optional 
1st: significant 

(enter per Ref. 3) 

24.9 feet (enter per Ref. 3) 
2.0 
0.0110 

11.0 
0.0062 

wave computation 

0.0083 
1.018 

11.2 
0.03400 
0.262 
2.8 

(enter per Ref. 4, Figure 10) 
(significant wave) 

(tan 30H:1V = 0.03333) 
2nd: wave runup computation 

587.6 feet above IGLD 

A:\>NOTE: ALL ELEVATIONS ABOVE ARE IN FEET ABOVE NGVD 

• 

• 
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FIS PROFILE 

SIMS - 2 
ELEVATION FT, NGVD 

600r-------------

wava 
Saginaw Bay 

ru,nup 100-yr flood laval 
-·- - i-- --

580 

570 

560'--'-'-_.__L...-L---L--'--.J-'-_._-'-_J_--'-.L....c'---'--'---'-_J_--'-...L_...._1-.1_j___L_[__j_...L_...._.L...._J ---
0 100 200 300 

DISTANCE, FEET 
FIGURE 3 



;\ 

WAVE • runup on: 
100-year flood: 

water depth at toe: 
100-year wave period T: 

T': 
L: 

100-yr deep water wave H: 
K: 

alpha: 
Hmo: 

d bar: 
epsilon: 

Hs/Hmo: 
Hs in deep water: 

beach slope: 
beach zeta: 

beach runup: 
runup elevation: 

RUNUP COMPUTATION 
RUNUP AT SIMS TOWNSHIP, SIMS-3 
beach 

584.8 feet 
26.0 feet 
11.4 
5.7 

329.59 

above !GLD, optional 
1st: significant 

(enter per Ref. 3) 

24.9 feet (enter per Ref. 3) 
2.0 
0.0110 

11.0 
0.0062 

wave computation 

0.0083 
1.018 

11.2 
0.02600 
0.200 
2.2 

(enter per Ref. 4, Figure 10) 
(significant wave) 

(tan 30H:1V = 0.03333) 
2nd: wave runup computation 

587.0 feet above !GLD 

A:\>NOTE: ALL ELEVATIONS ABOVE ARE IN FEET ABOVE NGVD 

• 

• 



> 
I 

0\ 

• • 
FIS PROFILE 

SIMS - 3 
ELEVATION FT, NGVD 

600.--------------------------~ 

Saginaw Bay 

590 wave runup 
-----------t<--_ 

100•yr flood level 

580 

570 

550~~~~~~~~~~~~~~~~~~~~~~~~~ 

0 100 200 300 

FIGURE 4 
DISTANCE, FEET 
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WAVE • runup on: 
100-year flood: 

water depth at toe: 
100-year wave period T: 

T': 
L: 

100-yr deep water wave H: 
K: 

alpha: 
Hmo: 

d bar: 
epsilon: 

Hs/Hmo: 
Hs in deep water: 

beach slope: 
beach zeta: 

beach runup: 
runup elevation: 

RUNUP COMPUTATION 
RUNUP AT SIMS TOWNSHIP, SIMS-4 
beach 

584.8 feet 
26.0 feet 
11.4 
5.7 

329.59 

above IGLD, optional 
1st: significant wave computation 

(enter per Ref. 3) 

24.9 feet (enter per Ref. 3) 
2.0 
0.0110 

11.0 
0.0062 
0.0083 
1.018 

11.2 
0.02600 
0.200 
2.2 

(enter per Ref. 4, Figure 10) 
(significant wave) 

(tan 30H:1V = 0.03333) 
2nd: wave runup computation 

587.0 feet above IGLD 

A:\>NOTE: ALL ELEVATIONS ABOVE ARE IN FEET ABOVE NGVD 

• 

• 
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FIS PROFILE 

SIMS - 4 
ELEVATION FT, NGVD 
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590 

580 
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570 

Saginaw Bay 
wave runup 
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WAVE 
runup on: 

100-year flood: 

• 
water depth : 

~100-year wave period T: 
TI : 

L: 
100-yr deep water wave H: 

K: 
alpha: 

Hmo: 
d bar: 

epsilon: 
Hs/Hmo: 

Hs at structure: 
d/Lo: 

H/Ho': 
Ho': 

Ho'/(gT**2): 
ds/Ho': 

runup/Ho': 
vertical wall runup: 

run?P elevation: 

RUNUP COMPUTATION 
RUNUP AT SIMS TOWNSHIP, 
vertical wall 

584.8 feet 
2.5 feet 

11.4 
1.8 

102.20 
24.9 feet 
6.6 
0.0197 
1.5 
0.0006 
0.0037 

SIMS-5 

significant wave computation 

1.000 
1.5 
0.0038 
1.8116 
0.8 

(significant-wave) 
2nd: wave runup computation 

0.00019 
3.1 
3.25 
2.6 

587.4 feet above IGLD 

NOTE: ALL ELEVATIONS ABOVE ARE IN FEET ABOVE NGVD 

• 

• 
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FIS PROFILE 

SIMS - 5 
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Enclosed for your information are revised wave runup elevations for the Saginaw Bay 
Flood Insurance Studies submitted to your office in February 1991, for 8 co=unities. 
Since approval by FEMA of the Great Lakes wave runup methodology, the Detroit 
District has employed this methodology in a number of other projects within the District. 
During this time, it had become apparent to District personnel that certain improprieties 
existed in the results obtained from these wave runup calculations. Consequently, the 
District conducted a review of these calculations and discovered that a minor error 
existed in the program's equations. Subsequent to this review, all runup elevations for 
the study sites were re-computed. Attached for your use is a su=ary of the original 
and revised runup elevations at each site. Although any change in runup elevation will 
result in a corresponding change to the Base Flood Elevation (BFE), the impacts on the 
flood zone delineation are minimal, except for Alpena. 

RECEIVED 
Jld 1 7 199? 

NATURAL RESOURCES 
LAND & WATER MGMT. 



LOCATION INITIAL 
RUNUP 

Alpena 1 (P-1) 4.7 

Alpena 2 (P-1) 4.7 

Alpena 3 (P-2,4) 3.8 

Alpena 4 -

Alpena 5 -

Baldwin 1 -

Baldwin 2 (P-1,5) 0.4 

Baldwin 3 (P-2) 3.0 

Baldwin 4 (P-2) 3.0 

Baldwin 5 10.0 

Baldwin 6 (P-3) 9.0 

Baldwin 7 (P-3) 2.0 

Baldwin 8 (P-4) 2.0 

Baldwin 9 -

Greenbush 1 
1.7 

(P-1,2) 

Greenbush 2 
1.7 

(P-3) 

Greenbush 3 
1.7 (P-3) 

Kawkawlin 1 
2.3 (P-1) 

Kawkawlin 2 3.6 

Kawkawlin 3 0.9 

Kawkawlin 4 2.9 

Pinconning 1 
(P-1) 2.4 

Pinconning 2 -

Pinconning 3 -

SAGINAW BAY FIS 
WAVE RUNUP INFORMATION 

7 January 1992 

REVISED CHANGE Jlt\Si' FLQQQ J:J£.Yrn 
RUNUP INITIAL REVISED 

3.9 0.8 588.5 587.7 

3.9 0.8 588.5 587.7 

3.2 0.6 587.6 587.0 

- - 583.8 -

- - 583.8 -
- - 584.0 -

0.4 0.0 584.4 584.4 

2.5 0.5 587.0 586.5 

2.5 0.5 587.0 586.5 

10.0 0.0 594.0 594.0 

7.7 1.3 593.0 591.7 

1.7 0.3 586.0 585.7 

1.7 0.3 586.0 585.7 

- - 584.0 584.0 

1.4 0.3 585.5 585.2 

1.4 0.3 585.5 585.2 

1.4 0.3 585.5 585.2 

1.9 0.4 588.0 587.6 

- - 589.3 -

- - 586.6 -

- - 588.6 -
-

2.0 0.4 587.9 587.5 

- - 585.5 585.5 

- - 585.5 585.5 

TYPE 

beach 

beach 

beach 

open coast 

open coast 

open coast 

beach 

beach 

beach 

beach 

beach 

beach 

beach 

open coast 

beach 

beach 

beach 

beach 

vert. struc. 

vert. struc. 

vert. struc. 

beach 

open coast 

open coast 



' 

SAGINAW BAY FIS 
WAVE RUNUP INFORMATION 

7 January 1992 

I 

LOCATION INITIAL REVJSED CHANGE !Wit WJQQ ~'.llmi STRUCJ'URE 
RUNUP Rl,JNUP INITIAL J.tEvTSED TYPE 

Pinconning 4 - - - 585.5 I 585.5 open coast 

Pinconning 5 - - - 585.5 I 585.5 open coast 

Pinconning 6 - - - 585.5 I 585.5 open coast 

Pinconning 7 - - - 585.5 I 585.5 open coast 

Pinconning 8 - - - 585.5 I 585.5 open coast 

Pinconning 9 - - - 585.5 I 585.5 open coast 

Sims 1 (P-1,4) 2.9 2.4 0.5 587.7 I 587.2 beach 

Sims 2 (P-1) 3.3 2.8 0.5 588.1 587.6 beach 

Sims 3 (P-2) 2.6 2.2 0.4 587.4 587.0 beach 

Sims 4 (P-3) 2.6 2.2 0.4 587.4 I 587.0 beach 

Sims 5 2.6 - - 587.4 - vert. struc. 

Tawas City 1 3.9 3.3 0.6 587.9 587.3 beach 
(P-1,2) 

T~w~c C'itv? 2.6 - - 586.6 - vrrt. ch·nr. A-•• ........ _, .... ,} -

Tawas City 3 3.9 3.3 0.6 587.9 587.3 beach 
(P-1) 

Tawas City 4 3.9 3.3 0.6 587.9 587.3 beach 
rn 1 "'-lCA.l,£) 

East Tawas 1 0.6 0.5 0.1 584.6 584.5 beach 
(P-1) 

East Tawas 2 4.8 2.8 2.0 588.8 I 586.8 revetment 

Fraser 2 (new) - 3.1 3.1 585.7 588.8 revetment 
( open coast) 

-
I 

2 
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