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a~,- 0 000 ~200~ 000 595 300 0. :)00 0. 000 0 000 0.000 0. 00,) 0.000 o. 000 • i • I 

UPSTREt,M FACE OF HiGHW.-liY 55 lili IDGE 
~ l 3900. 000 0.000 0. ,jQQ 0.000 29 000 29 000 29.000 0. ,j()0 0 OOQ 0.000 • ;;. ,, ()_ 000 0 000 0. 000 0.000 0. 000 0. 000 t. 000 0 000 0 000 0.000 • c. 

:-:. ~·1 10. ,JOO 0.000 0.000 0.000 0 000 0. 000 0.000 595. 500 595. 900 iJ 000 

• CROSS SECTION JU3T UPSTREAt-1 OF HlGH!.JAY 55 BR fDGE 
I • ~1 390:! 000 77 000 1500.000 ,. sss. oo::i i.000 l. 000 i. 000 0 000 0 000 0 000 

~, '";, 10.000 0 000 0. ,)00 o. oo::i 0. 000 0.000 0. 000 595. 500 595. 900 0 000 "'" • ~R 584. 300 50 000 583. ,:;,oo 200.00-:i 583. 600 950.000 583. ,1\00 1350. OOJ 583. 400 1:500.000 I • ~R 5i'9. !:,00 1505.000 578. 800 t 510. ,)(1·J 57b. 900 1513.000 577.200 1520.000 577. '.JOO 1 ~}25. \)00 

' 
,;;r~ 576. 300 15JO 000 578.000 \ :i35. 00;) 576 600 1540.000 575. 200 1545, 00•) 576 200 15!:>()_ 000 • I C:R 57'•· 5()0 1554 oou 577. 400 1560.000 575. 300 1505.000 574. 900 1570, 000 578. 700 1575. ·ooo • GR 578. 900 1580, 000 078. 900 1 :,85. 000 578.800 1590. 000 578.600 1595.000 577. 900 1600.000 

' 
dR 577.oOO 1605 00(1 576. 100 1010.000 576.30J 161q 000 576. 500 162•J. 000 577.200 1625.001) • CR '579 100 l630.000 579.300 1035.000 579. 300 1b40. 000 579. 500 1645 oc,o 579. 100 1650 000 i • ,;;R 579. 300 1655 000 579.200 1660.000 579. 400 1605.00D 579.900 1670.000 578. i uo lb'74.000 
,:)F< 578. 700 .t68o o,Jo 579 700 1085.000 579.000 i690 000 580.000 1695.000 580. 000 170u.ooo • I GF? 579. 900 1705 000 ,;so too t7j0.000 579.600 17J,5. 000 579.700 1720 000 579 900 )725 000 • QR 579. 900 1730 000 578 500 l734. 000 579.200 1740. 000 579.600 1745. 000 579,900 .1750. 000 
l~R ,,so. 400 1755. 000 580. <100 1760 :JOO 580. 500 1765. 000 580 400 1770. 000 580. 600 i775.000 • I ']R :580. 500 17.30 000 580. <100 1785. 000 579. 400 1790. 000 578. 700 1794. 000 579 500 l.800. 000 • G·F: 579. 800 1805 OOG sso. :Joo 1810. 00'.) 580, ,100 18l.5. 000 580. 500 1820. OOD 579. ,1-00 1825 OOtJ 
GR 378. 700 1830. 000 577. 900 !.335.000 577,800 10,10. ooo 579.300 1845. 000 579. iOO 1850. 000 • I i'.JR 58:3 400 1855. 000 584. LOO 2005. 000 

I 
n. ooo 0.000 0.000 0.000 0. 000 0. 1)00 • I 

p··i· 0. 000 4_ l ·JO ,_ ·ioo C/,!f6. 000 2i4L 000 120,J 000 1860.000 0. 000 0. 00•) Ii. 000 . ' • CROSS SECTION ,O.T !l1~GlNNIIIJO OF CONTRA\:r:r □1,1 OF FLD~l ' • UPSTRE,>iM OF HI •~H,JA ~· 55 BR lDG::. 
~:}. 4321. 000 t ~,. 00(1 1 :;oo ::ioo 1860 000 42<i. 000 420. 000 -4;20. 000 0. ,-)00 0. 000 0. 000 • I i;•ri ;j87. 300 so 000 :58~. 300 E,0. 000 583. 500 945 000 583.400 1350.00;) 583. 400 1500.000 • I 
f;.;R 37 ,1-. 90;) 1 ~~20 O·JO 57'5. 620 L.1;~0. 000 577 600 J.790. 000 5T?. 60•:l l 851). ,)00 583.400 1860 000 
;::R 384. 0)0 20iJD CQ0 ~)85 SliO ~,:300. 000 590 sco :;;340. 000 0.000 0 000 0. ,100 ,). 000 

• I f.: . .) 0. uoo (I OQ(; 0. 000 0. 00:J 0.000 0. ·'.:!00 0.000 ::,_ 000 0. {)O(j 0.000 I • I 
I 

I 

I 
I 

• I • I 

I 
I 

• • 
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• 
• 
·• 
• 
• 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
•· 

1 ,i..)P~ 87 13· ~:;_:, 

s.:.:c•.J □ 1)Ei>TH 
GI uUEl 
Ti i'i,~ 1/L~IB 
SLOPE' XLOBJ._ 

~-PRDr'" 

,'.Ci·,V"' 0. 500 CE:Hlh 
i,S•.:Ci~O O 000 

?4 

C:,,lf·-..::1. 
OC!-•I 
I/ .... )~! 
X LC '-t 

I •J0.:1 

}1170 ENCROACHMi::N'i ST.<\T [ONS~ 

,;R :r 1--:s- l,•':lEI .h 
r1R'JD />IJF1 
VR·.JD \fNL~ 
lil:JDR I TRIAL. 

i'.348. 0 ~~013. 0 
CHOSS !3EGTICr1I .'>.T l•iAN!S'i"EE Lt-1''·,E 

0 DO 9 :26 579 8•'.) ·J 00 0 00 
i~bI\Q 37. £,589 , c· 

' :i. 1 l. 6 
0.00 0. '.32 l J.') ;.> 22 0 085 

0 000.:)81 0. ::i 0 0 

, '3•':Cl'-IO 900 000 

1550.0 l860.0 

~;--\;: 
(.l.i.H 
,:M;;H 
iL>C-

Tv'PE= 

57'?. 84 
2704. 
0 030 

0 

Tv'PE= 3470 f.:1\!CRDACHMEI\I I STAT lCJr~S= 
CR.DSS iSECTIDI~ ,~T FUL'
i~A ILRQ,r>,D BR F)(:;t=.: 

.:'.XPANSION OF FLOW BELOi,J 

900 00 8 ::34 5-79 91 
·s64G, ,.-, 46-:+0. 

0, 09 
cl 0002l6 

0.00 
800 

·ll-SEClilll l O 10 000 
10~0 00 8. ,26 

4640. 0. 
0. lO 0. 00 

0. Q,)O'.:l75 11 D. 

'-l-SECMO 1040. 000 
LO'IO 00 8. 25 

4640. 0 
0 10 0 '.)0 

0. 000 :528 ~,o. 

<·81:".CNO 1070. 000 
1070 00 8. 23 

,j;6-'!0. ,J. 
0 10 0 00 

0. 00074.':i 30 

2 78 
900. 

579 9'1 
•+6'·>0 

3 60 
ilO 

579 96 
,q640. 

4 25 
30 

579 97 
•/610 

5 O•J 
30. 

0. 00 0 00 580. 03 
0. 0. iS68. 

0 00 0.000 0.030 
1029 2 0 

0. 00 0 00 580. 14 
0. 0 1:288. 

0. 00 D. 000 0 030 
J.10. 1 0 

,). 00 0. 00 580.24 
0. 0 1093. 

0 00 (). 000 0. 030 
30. 0 0 

0. 00 0 00 -380. 36 
0. 0. 927. 

0. 00 0.000 0. O~JO 
:'O. () 0 

• 
PAGE 5 • 

H" '1L 01._oss i3,~Ni~ EL.El/ 
AROB VOL T1,JA LSF'f1RIGHr • XM? !,~,N EL.Mir,I SSTA 
ICONT CORAR TOP!HD ENOST • 

• 
• 1 'fARGE:T-~ 665.000 

0 04 0.00 0.00 579. 04 • 66, 0. 0. 579. 04 
0. 03'3 0 000 570 54 1 a4e oo 

0 0. 00 665 00 2(1i 3. 00 • 
I • 

1 TARGET•, 310. c,oo • 
0. 12 0. i 1 0.08 582. 00 

0 47. 9 582. 00 • 0.000 o o.:>o ::'>7l. 57 1556 \Ji 
() 0 00 ~19,99 J 776 00 • 

0 20 0.03 0.08 582.00 , . 
0 51. iO. 582.00 

0 000 0. 000 571. 68 622.00 
0 D. 00 172.00 794.00 • 

• 0.28 ·'.). 01 0. 08 582 03 
0. 52. to 582 03 

,). 000 0.000 571. 71 558. 7l • 0 0 00 146. 15 70<i. 86 

• 
0. 3r,, 0.02 0. 1 i 582.06 

0 s··, ~- 10. 522.06 • 0. 000 0. 000 571. 74 504 9J 
0 0. 00 124.20 629. l l • 

• 
• 
• 



, . 
• 
• 
• 
• 
• 
• 
• I 

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

1 ,,PR 87 1e · !'!;2 2,1 

SECrJD 
(l 
·nMc:: 
S· ... 0°E 

1)£CTH 
Gt.OH 
VLD.f 
XL.DBL 

•·Sli'.CNO 11.00. 000 
l.100 00 8.JJ 

46,K), 0 
0. 10 0 .. 00 

0 O:JJ055 :30. 

CO-IV-= 0. '500 CEHV-= 
kScC,>10 l 1 i20 000 

CW.S1•:"L 
QCH 
VCH 
XLC·I 

580 OD 
•l6<f0. 

5 8G' 
JO. 

1 ,;OD 

:R.1~1s 
GRLlE 
vRllB 
XL.OBR 

0 00 
0. 

0. 00 
:JO. 

~ISELJt~ ·.=?.G l·i\/ •·IL 
;\L.[)£' ~1CH AROf: l)Dl.. 
;,1-JL. }~l\Ji)H XNH l•JTi'J 
I,R I f.\L !DC ICONT C01~AH 

0.00 5130. 34 0. 54 0.03 
0. 788. 0, 5:3 

0. ;j(/0 0 030 0. 000 0 000 
0 0 0 c). 00 

3470 ENCROACHMEINT STATIO-.IS-" 1013.0 1192. I TYPE• 1 Tl~RGET~ 

1.120. 00 
46!!0 

0 10 
0 001557 

CROSS SECTIOlll jl,;Srf 
8 .. 24 580 0::1 

0. <16<H) 
0.00 6 8'. 

:20. 20. 

·H:,ECNO 11:~1. 000 

BELDW RAIL.ROAD BRIDGE 
0. 00 0. 00 5BO 75 0. 72 

0. 0 682. 0 
0 00 0.000 0 030 0.000 

20 0 0 0 

3370 NORM1~L BRIDGE. NRD: 51) MIN P ... TRD= 592 00 Mtd E:LLC= 590 50 

0 03 
5,..-i 

0 000 
0. 00 

:3470 ENCRCJACrlMENf ST'l,TI01,S·" 1013. 0 1.1.~•2. l T~'PE= 1 TARGt::r= 

.i 12l. 00 
,i640 

0. 10 
0. 001551 

CROSS SE<:'TIO~I .'\T DOWNSTREAM 
8. 24 5so o:i o. oo 

0 4640 0 . 
o.oo 6 e0 a. oo 

J •• 1 l. 

-,Sc'CNO .t 1'lo. OOt) 

i"e\CE Clt7 R-6,ILROAD BRIDGE 
0 00 SBO. 75 0. 72 

C, 682. 0 
0 000 0. 030 0. 000 

0 0 0 

~,370 NORMl.i ... BRID<?E, NRD= :'JO i'llN EL1RD= 592 00 1'1/\,'( ELLC= 590 50 

0.00 
53. 

0. 000 
0.00 

'31170 E~ICRD,'ICHME!N r STAT IO •Js0 , 10l3 0 i 1 Cj~2. i TYPE= 1 TAHGETec 
CRIJSS SECY I Ohl ,'-IT UPSTREAM FACE OF RA ILRCiAD BR i:DGE 

l 146. CO 8. ;;!9 5Bo oa 0. 00 0.00 5!30 79 0 71 0.04 
.. ,6£10 0. -~6~0 .:,_ (), 687 0. 54 . 

0. 1 l 0.00 6 ~i ~j 0.00 0. 000 0.030 0. 000 0 000 
0.001519 '1 -,c.;:1. .25. r~s . 1 0 0 0.00 

OLDSS Br-\NiA. El.1:eV 
T~J;,, LEFT Ii< IGHT 
ELMIN SSTA 
TOPWID ENDST 

()I, 15 582 09 
J,O 582. •09 

571, 77 459. 1:8 
105,. 55 564 73 

179. 10,J 

0 18 582. 30 
10. 582. 30 

571. 79 ii 04:'L 98 
100.92 Jl 146. 91 

179. 100 

0 00 582. :10 
10. 582. 30 

57L 79 il045. 97 
100.96 ll 146. 93 

179. too 

0. Ol S82. 30 
iO 582. 30 

571. 79 Jl04:>. 89 
l 01. 15 Jll47.03 

P1~1r~E b 
• 

, . 
• 
• 

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



• 
• 
• 
• 
• 

I ·.~,:>:~ 87 B. ;:.Jr~· r:?'-: .. 

SfCh;O 
,:;i 

T11-1i=: 
fJ_OPE 

DEPT-l 
'3LOB 
JLDB 
XLOB_ 

•··Sl:C•,,O I. 14':? OOG 

C ,JS':i_ 
(ii,;~, 

VCH 
X:1.C>·I 

'.:14/0 E,'IJCRDACHMENT ffft1TI0°JS~ 

CR; ,.JS W3ELK -':C-
GRDE1 t,I .Oi3 ACH 
VRuB ;;,~L Xi,1CH 
XLGl3R J -,RIAL JD(: 

1013.0 1 i9i2. L TYPE= 

• /.ROSS i:iESTIDr•J ,_ILIST iF>E:HIE1V'I cW R~\II..HOA'.:i BRID(;E 
I 11(7 00 8, 30 ci80 OS' 0 00 0 00 580. 79 

-'.i6lU) !' ., ~f..)tiO 0. 0 !,88. 

• 0 .l l 0. (')0 6 74 !), 00 0. OOi} 0 030 
0 0,)151 '.2 L 1 1. 0 0 

• ;;SECl'lD ! 1 77, 000 

• 2470 E.NCR01:,CHt-iENT STATIONS-= 
1177 00 8 2J ~f80 2] 

·:;>90. 0 l 15:5, 0 T'YPf:= 
0 00 0 00 580 87 

4640 0. 4640 0 0 724 

• 0 11 0, 00 b 41 
0 001471 30. 80 

,) 00 0 1jOO 0 030 
30. 12 0 

• I ,:,EECNO l :JhO,, 000 

3 1170 E.NCR0,4C\--IMEr--!T '3T A 'i' 1 ONS ·0 625.0 Ji75 0 TvPE= 

f-1,} HL 
Al-'.f08 iJ01. 
Xt;1R ;~Tri 
ICDNT COR,1,1 

1 l'ARGET= 

0 7,t 0.00 
0 54, 

o. oo::i 0, 000 
0 0,00 

1 TARGET= 
0 6ii 0. 04 

0 54. 
0 000 0 00(.1 

0 •J. 00 

l TARGET~ • CROSS SECTIDN ,,ff BEGIN:'HNG 0,-: CDr-JTFlACTIOl'J OF FLO,~ 
IJPST,1EAM Or THi RAiLRO:\,D BR l:l(J':: 

• [364 00 8. 2i-l :iBO 54 '.}_ 00 0. 00 :581. 15 0, 6i 0. 27 
•l6+0 0. •)640 0. 0 738. 0 57. 

0 11 0, 00 l--, 29 1) 00 0 000 0, 030 0. 000 0, 000 
0.001389 !37 187 t87. "' ~ 0 0 0.00 • 

• 
,:cHv~ 0, l 00 CEri1-I-~ 0. 'JOO 
;!,SJ::CNU 152-6, 000 

l ,,?6 00 8.68 :;so 85 :), 00 0 OD 581. ~'35 0, 5,) 0 19 

• 4640. 0 46,fO 0. 0 81.3, 0 61). 

0 12 0. 00 5 67 ()!, 00 0.000 0 030 0. 001) 0. 000 
0 001002 113. J.h2. 162 2 0 () 0, 00 

• -1, SL='Ct,O 1 851 000 . , !831 00 8. ;33 ~)81 33 0 00 0.00 581. 60 0 28 0 23 
4640. 0, 46•1(), 0. 0, 1102. 0. 67. 

0 :\ '-1 0. ,:)0 4. 21 Ji 00 0,000 0.030 tl. 00~• 0,000 
0. OC,0509 ... ,.,-

G.-:...7 . 325 :.:125. 2 0 0 0 00 • 
• 
• . , 

DLO:SS 
T~JA 
ELl11N 
TOPl~J1D 

179 lOO 

0 00 
10, 

571, 79 
101, 18 

165. ,DOO 
0 03 

10, 
572 00 
ii4 03 

550. 000 

0. 01 
it 

572 :m 
114. 32 

0.01 
1 l. 

572 17 
115. 19 

0.02 
1 ~, "'. 

57~. 50 
147.09 

B,,\l~K El.EV 
LEFT/RIGHr 

SST/~ 
;:"NDBT 

582. 30 
582. ~30 

1045, 87 
1147. 01, 

581. 30 
100000.00 

j 037. 81, 
t i5l. 89 

582. 00 
582,:30 

1031. 97 
1146.29 

582.0{) 
582 00 

1622 3;3 
l 737. 5;~, 

5El2. 00 
582 00 

1601. ,1:2 
17<18. 50 

?AGE 
• I, 

7 '• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• ; 

I 

•: 
I 
I . 

• 
• 
• 
• 
• 
• 
•• 
• 
• 
• 
• 
• 
• 
• ,, 

' \ 

1 P.PR 87 8 52 2•1 

i:if::C: 1 1!0 DEPT~! Cl•!S.0.L 
G ~LOB QCH 
T'tM2: 'JLOB VCH 
Sc0°E XLOBL X~C~ 

CCHVr 0, 100 CEMV= 0.30U 
USf.C1~D 2500, 000 

'2500, 00 
8~~20. 

0 iS 
0,000805 

·a. 52 
0, 

0.00 
450. 

>;SECi'lD 3515 000 

581 b6 
85~0 

$,20 
64~-

1~R 1 l.✓,S :.f3Ei_~t\ 
•~,R Clb _<,Lull 
s)RDB XNL 
XLClf!R IYRIAL 

0. 00 0 00 
0. 0, 

0, 00 :,_ 000 
,!Ai>, 2 

·~G H'v ~l. 
~1c.H AHOH •,)OL 

XNCH XNR l-JTN 
IDC ICONT CORAR 

582 08 0, 42 0, 44 
1639. 0 88. 
0.030 0, 000 0. o:,o 

0 () 0,00 

3t\70 E:!~CROACHMENT STATZO,JS·'· 1365 0 1898. 0 TYPE= TARGET"' 
CROSS SECTT.ON ,1T FULL ~,)(PAN'S!ON OF F,_DW BELO!J 
HIGHWA~ 55 BRIDGE 

l!H:':> 00 8. 16 
B:Ci20. 18. 

() ~"?:-J 
0,000486 

0,.26 
1()1 ;'i, 

~c4v, 0. 500 CEHV= 
«SECrlD :3870 000 

5e;2 51 
85ort 

:➔• 72 
10; 5. 

i [)t)Q 

0, 00 0.00 
0 69, 

•) 14 0,080 
1015. 2 

3495 DVERBMNii. f\RecA ASSUMt:'.D NON--EFFEC TI 'IE, ELLE A~ 

582, 73 0, 2:J. 
2284. 1. 
0,030 0.0BO 

0 n 

5·'-15 .. 50 ELHE,"i= 

CROSS SECT1DN JUST BELO\.! H 1 G1-lWA Y 55 BRIDGE 
3870 00 8, 3:4 582 84 0 00 0, 00 '}83, 38 0, :•4 

8~}20. Qt, 85~0 0 0 1439, 0. 
0.27 0.00 5 92 0. 00 (/, 000 0.030 0.000 

o 00~1;271. 355•, 355 3=>s 2 0 0 

1,SEC'i\lO 397,_ 000 

826:5 Dl\.'!Dic'O FLOW! 

:::!370 l•.JORMAL BRTDt~E., NRD-= 1S' MIN EL.TRD= 538. 00 ••I,•,/ ELLC-= 590, EIO 

.34'?5 DVERBANK AREA ASSUMSD N:1N-EFFECTIVE, ELL.EA~ 

DOWNi:,T,~E•➔M F.'-1C::: DF H.tCH~IAV 5~ BRI[•rJE 
'38i' ll 00 8. ~?!4 58~. g,;. 0, 00 C. 00 

3~)20 0. 852() 0, 0, 
0 27 0, ::10 6 51 0 00 0, :,oo 

0 00:3,;53 I l, 0 . ' ' 

595, 50 EL.REA= 

583. 51 
1297. 
0 030 

0 

0 b7 
G 

0.000 
0 

0,62 
134, 

0.000 
0, 00 

0 32 
150. 

0. 000 
0.00 

0,00 
150 

0 000 
0, ,iO 

OLDBS 
TWA 
ELMlN 
TOP~JID 

0.04 
15 

573, i if 
228. 01 

538,000 

0 02 
23. 

57,i 35 
500, 92 

595. 90 

0. 3,3 
27. 

574, 50 
353,60 

595,90 

B,l'INK ELEV 
LEFT/RIGHT 

SSTA, 
ENDST 

582 CCI 
582.00 

l '551. 14• 
! 779, 1 ~-

'582, 00 
582. 10 

1 :365, 00 
1i365. 92' 

~83.40 
583, 40 

1500.74 
1854,35 

0, 13 583, 40 
27. 583 ilfD 

5'i'4, 50 l 500, 8~! 
J27 ;33 1854. i2r:J 

• 
JF1ArdE 8 • 

• 
, . 
•• 
• 
• 
• 

·• 
• 
• 
• 
• 
• 

•• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• ., 

T { r,,;7. 
s __ of1E 

DEPT;, 
BLOB 
'JLOR 
l(LOB'_ 

32,,.'., DlVJDED FLO!,,' 

C·.JS!cL 
GCH 
V,.~H 
lii_(',-j 

CR'!WS 
GRf.'B 
Vflf)F, 
XLOMl 

W:-:E _,!<, :- t'\ 
.'":...:- H.1 

t-,i_Of:1 s\CH AROIJ 
~1,ll. ,,f\lCH X,\IR 
1 TR 1,0,L JDC rcu;,iT 

,J370 NORMAL BRfOGE,NRD= ,9 MIN ELTRD"" :,!38 00 l",A~ ELLC= 590 80 

• 
• 
• 
• 
• 
• 
• 

34,q~ 0\1ERBAN!,\ ,\REA ASSUMED NON-EFFECT I <)E ELL£A= 

UPSTREAM FACE OF HiG!-IWAY 53 BRiD(iE 
.3~•.JO 00 8.52 583 02 ::i. 00 0. 00 

J.'!520. 0. 8~'>20 0. 0. 
0 27 0 00 (:, 2a :J. 00 Q. ,)CO 

0. 002999 29 ;:>9 29, 2 

'•SEctJO 3901. 000 

3495 OVERBANK AREA A3S\JM<::.D NON-E""FECTI',JE, ELLEA= 

CROSS SEGT10M .JUST 
3901 00 8 78 583. 28 

85".20 0. FJ520 
0 27 0. 00 5. 3"1 

0 00i6i4 i i 

UPSTREAM 
0 00 

0. 
0. 00 

1 

OF HlGHW"iY 
0 00 

0 
0. 000 

• i>Si::C.~O '132!. 000 

5,:;,5, 50 ELREA= 

:183. 63 0 61 
1356. 0. 
0.030 0.000 

0 0 

595 50 ELREA= 

55 BRlDGE: 
583. 72 o. 44 

1597. 0 
0. 030 0.000 

0 0 

Hl 
l)OL 
i4TN 
CORA•< 

0. 09 
151 

0.000 
0 00 

0 00 
l 5 i. 

0 ODO 
U.00 

:3470 ENCROACHMENT ST/\TtOrJS= <;;46. D 2141. t) T\"PE= 1 TARGET= • CROSS SECTION i'~T BEGIN,,!ING OP COl\lTRAC TI ON OF F'._ow 
UPSTREAM GF HlGH,vAY 55 BRIDGE 

• .'!321 00 9 05 583 95 0 00 0 0:) 584 ii 0. 16 0.25 
8520. 5'?. 8457 5. 283. 2628. 35 173. 

0, 31 0 21. 3 22 0. 14 0.080 0.030 0.080 0.000 

• 0.000302 420 . 4:;?0, 420. 2 0 0 0,00 

• 
• 
• 
• 
• 

• 
PAGE • 

OLOSS BAl\l;<. EL.E\i 
TWA LEFT/RIGHT • ELMIN SSTA 
TDPWID ENDST • 

• 
• 
• 595.90 

• 0.03 583.1\0 
:-,'7 

""'· 583. 40 
574 50 1500 59 • 327.91 1854.47 ,. 

595 90 • 
0 09 58:3.40 • 27 583 40 

574 50 1500. 15 
354. 71 " I-, .. _. "' :-. ~ 

JCJ;:.J""-t, ;::JO 
... -
• 

1195.000 • 
0. 14 583.40 

34. 583.40 • 574.90 946.00 
1041 86 1987.86 

• 
·• ... -
• 
• 
• 



• 
, ,",PR 87 

• ., •J•-\.1--"t-i:HH-'i *if n *·t,:"l~•f~-'W**,t--.•*·l-'1-*·l'f-"R"-!J.o*• d~ 'k~ -~-: lf-**·t1-~ .. H1.·*~-i..•ih~.i-t-i.l-·11-*it-*"t·-U·.i:* 

HEC2 !~ELEASE Di'IT::CD N'.JV 76 UP0A~ED MA I' 1984 
ERROR CORR - 01,02,03 04,0S.06 

• 11CDIFIC:e'IT10N - 50, 51, 5:o?, :33, 54, 55, 56 
·!}*·t!-ii: ***i..'-~~**·1:.:-** ~** U·*J,>-*{t *-tt' ,$-•rl"*i=l·**'*~·**W***·if-~1-******·'ri-H.f--!"t 

• ... 1 M,~NISTEE TOWr•ISHIP, f=ts 
i2 MANISTEE R!Vc.R 

• T3 100 YE,\R FLCOD E:~crio.o,cHED RUi-1 

,;t ICHECK ING! NJ !•JV !DIR STHT 

• 0 3. 0 0 0 000:.00 

• ,J2 !'~PROF lPLOT PRFVS Y.SEC'J KS£CH 

j 5. (}00 0. 000 -1. 000 0.000 0.000 

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

METRJC I-IVINS ,i 

0.00 0. 0 0. 

FN AL.LDC IBW 

0.0()0 0. 000 0.000 

THIS RUN EXECUfED 1 APR 87 

1,!SEL FG 

579. 900 0.000 

Cl-!N1M ITRP,CE 

0.000 0.000 

10 

8:~.2:29 

• -' .. ,. 
• 
• 

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



• 
• 
• 
• 
• 
• I 

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

• .t ·iP ~, E,O 

~;u;1m 
Q 

r ,Mc: 
S! ~t)O F. 

1-P;;:o.: ~! 

l3 t) !. . ,;! ... '. 

DE::,TH 
GL [J[l 

'v'L0:8 
XLOBi.. 

C:,·IS•~L. 
a r.1-1 
VCH 
XLC1·l 

~CHV· 0. 500 CEHV 9 ! 8GU 
·iSt:CtJO 0. 000 

,-:R i 1~8 
•3R.T3 
JR:::Jti 
XLIJBR 

w C4 E ,_ ~,, l~G h<.' 
i'\1..0':j i)Cl"i Al~DH 
~l'!L ~N;::H XMR 
HR 1~\L iDC i CIJ'lT 

~~800 NAT G.t~ 5163. OJ WElEL~ 579. ao ENC 31= 5:?.t9. 59 WSEL= 

HL OLDSS ElAN"' SLEV 
1/0L TW/.,i LEFT/RIGHT 
,,il N ELM[N SSTA 
COR,~ 1

~ TOPWFl ENDST 

NAT G.1= 5485. RAfIOS LClB, CH, ROil= 0. 044:;1 8 'i'5t5 0. 0042 WSEL,0 

579.90 RATJ □,, -0.0110 
579 90 

8470 ENCROACHM~NT STATIONS• 1500.0 18c,O. 0 T v'P?.:= 4 TARGE~T"' 0 048 
CROSS SECTlO~ AT MANISTEE LAKE 

0 00 9,. :36 579 9() -~/. 00 579 EIO 579. 94 0 04 
4640. 0. 1\640. 0. Cl. ~!740. 0. 

0 00 0.00 1 6~1 0.00 0.000 0 030 0. 000 
0 000080 0. 0. 0. 0 0 0 

•::•Sc.C i,D 900 000 
2800 NAT Qi-= 31::,7 .13 WElEL= 579. 91 ENC Gl.= 3221 89 WSEL= 
NAT G1= 3222 RATEiS LOB, CH, ROB= ,:. 0000 l. OO,JO O 0000 WS£L,= 

0. 00 0.00 579.04 
0. 0. 579 O'l 

0. 000 570. 54 ll500. 00 
0. 00 360. 00 ll860. 00 

580 01 RATIO= -0.0205 
580.01 

3/J.70 ENCRUACHMENT STAT1GNSc, 1550. 0 17El0. 0 T'v'PE= 4 TARGET"' 0. 000 
CROSS SEC f iOl'l ,I\T FULL ~XPA,'1810N OF FL.OW .BELO~I 

900 00 
L\6•",0 

0.09 
0 000;:08 

RAtLROAD BR1DG·t::: 
8.44 580.01! 

0. 46<W 
0.00 
80•). 

2 7~5 
:;>,JO 

*SECNC lOIO 000 

::>. 00 
0. 

0 00 
l.029. 

579 s,1 580 13 
0. 1690. 

0.000 0 030 
2 0 

0 1~ 
0 

0.000 
0 

2300 N,:<f G!=-· ~!396 57 l•JSEL~ 579. S''I, EIIJC Gl ~ :24q9, 67 ~JSEL= 
NAT Gt= 2450. RATIOS LOB CH,ROB= U 0000 i.0000 0.0000 WSEL~ 

0. 11 0. 07 582 00 
46. 6 582. 00 

0. 000 571. 57 :L555.73 
0. 00 220.46 :I 776. 18 

580.04 RATIO= -0.0222 
580. 04 

J470 El~CRD,\CHMENT STAT rrn~s,, 620.0 800. 0 TvPE= 4 TARGET= 0.000 
1010 00 8 36 580 04 0. 00 579 9A 580.23 0 20 

J.~640. 0. 46'10. 0 0 1306 0. 
0 10 0.00 3 5'.) 0. 00 O.OOJ 0.030 0.000 

0 000359 110. 1 tO. 110. 0 0 0 

i;so=:crm 1 040 ,)Oo 
2[300 ,~AT 01"' 2019 11 l•JE3EL= 579. "/6 E~iG Gl·• 20o2 63 !4SELa= 
/\!.l!oT 01.= 2063. RATIOS L:m .. CH, ROB= 0 0000 I. 0000 0. :iooo \•JSEL,= 

0. 03 0.08 ;582. 00 
~.,o, 6 582. 00 

0.000 571. 68 621. 90 
0.00 1721• 40 794.30 

580. 06 RATro,, -0. 0216 
580. O.':, 

• 
PAGE 1 .1 • 

• 
• 
• 
• 
• 

, . 
• 
• 

•• 
• 
• 
• 
• 
• 

•• 
• 
• 
• 

, . 
• 



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

Sl::C ;\10 

Q 
T .t t-1:'.:: 
Si..0."E 

DEPT I 
•:i!LOB 
VLOB 
XLOBc. 

.. 1470 FNCROACHMENT 
:i040, 00 3. 8A 

4640 (} 

0. 1.(J 0. 00 
0 000507 30. 

·:>SEC ~O 1070 000 

VCH 
X·_C-1 

BT.~ TI 01•JS'~ 
58c}, 05 

46 40 
•1• 1 '7 

~10 

CRHJS w :,c _I,\ 

GROB l'iL08 
VRGB >:1·-1L. 
XLIJBR J"l'R I l',L 

:"-~'i 7 0 710. ,J 
,i. 00 579 96 

0. Ct 
◊. 00 -::, 000 

30. 0 

..::G H'v' HL OLOSS BANI'. ELEV 
•~CH A'<OH vm_ T~IA LEFT/RIGHT 
XNGH X :\JF< WTl'J ELMil'l SSTA 
H>C ICONl COr~AP. TOPwID ENiiST 

TYPE"' 4 TARGET::-.--: 0.000 
58,} 32 0. 27 () Oi 0. 08 r-:r-.-,. .!'.,..._ 

;:.10~. v~ 
1107 0. eo. 7. 582 08 
0. 030 0. 000 0 000 571 7t 558 63 

0 0 0. 00 146. 48 705 11 

2900 t>IAT Gi= 1o99 00 ~JSEL"'· 579. 97 ENC G1J ~ 1 735. 80 WSEL"' 580 07 RATIO= -0.0~17 
580 07 Nt,T OJ.= 1736 RATtOS L.tJB, CH, HOB= 0. 0000 l. 0000 !) 0000 WSEL=-

'"lll7t", C"l'.lrUnAr UMC'ti..JT cYrA ,. r ,.,~,c- ~-...t·'I~ .. I.. '7t'"l ~- TVPE= •-1-T ,. \J 1,;;,.d"!\,., r;: I.Jlr'"I\.. Ill lc;.l"'i I _,~ < r-1 l .I.\....: l'J~- .~u~.1 . ~ \..l~1.J, ~ 

1070 00 8 3"' ' - ::BO. 07 0. 00 ~i79. 97 580. 45 0.38 
,'.f640. 0. 4640. 0. 0. 940. 0. 

0 10 0. 00 L\ 9"1 0. 00 0. DOO 0. 0'30 0 000 
0 0)0716 30. :m. 3'.J. 0 0 0 

*SEC •~O ! t 00 000 
~Z800 NAT Gl= 1428 69 WSEl-= 580. 00 !::NG 01 ·• 1460 t6 WSEL= 
N~;T Gt= 1460. RATIOS LOB, CH, ROB= cl. 0000 1 0000 0. 0000 L1SE:Lc: 

0 

0. ,)2 
5t 
000 

0.00 

0.000 
0 11 

7 
571. 74 
124.48 

582 06 
582.06 

504.84 
629. 32 

580. 10 RATIO= -0 0220 
580 10 

'3470 El,!CHOACHMEN r S"U\T:iD'JS= t.'J.57. 9 568. 3 TVPE= ,, T/,.RGET-~ 0.000 
1100.00 8. 32 530 09 0. 00 5,=10. 00 580. 62 0. 52 

41;,iW 0. 1t6l';.O 0. 0. 79l'3. 0 
0. 1.0 0. 00 5. 8 l. 0.00 0.000 0.030 0.000 

0 001012 30. 30 30. 0 0 0 

,~,:Hv~ 0. 500 CEHV= 1. 000 
*SECl~O 1120. 000 

2800 l~AT G1°, 1175.92 WSEL= 58{) :)~l ENC' IH"' 1203 72 WSE.L= 
NAT Gi= 1;:?04. RATIOS LOB, CH, ROB= Ct 0000 t. 0000 0. 0000 ~JSE:L= 

0.03 0. 15 582.09 
52. 7. 582 09 

0. 000 571 77 4::',9. i2 
0.00 105. 79 564. 91 

580 13 RATIO= -0 0236 
580. 13 

~1470 ENCROi,CHMEN T ST",TTDNS= 1-:)42. 1 11 51. 9 TYPE= 4 TARGET"' 0. 000 
CROSS SECTIOl~ JUST BEL•JW RAI:..P.DAD BR Ill GE 

t 120 00 8, 33 580 12 0.00 5!30. O:J 560.82 0. 70 0. 02 0. 17 582. 3(,1 
•+640. 0 46,,0 0. 0 692. 0 5~! 7 582. 30 

0. 1. 1 0. 00 6.71 ,) 00 ,) 000 0. 030 0. 000 0. 000 571. 79 10<15. 81 
0 001490 20 eJO. 20. 0 0 0 0 00 t 01. 32 1147 18 

• 
PA1:;E t.'2 -.. 

• 
• 
• 

I • 
• 
• 
• 

•• 
• 
• 

I • 
• 
• 
• 
• 

•• 
-• 
• 
• 
• 



• 
• 
• . , 
• 

1 .>,P,l 8i' 8 5:2 ~:!4 

S1:,;Nf1 DEwTH Ci~S~L Cl'l I 1t.lS •,IBF.'_14 EG H'J HI... □LOSS BANI-\ ELEV 
I' ., GL:'lG Q,~H :.1-w1; t)LOB ,c1C ·i t,ROtl \JO..., ·r !·Jt>, LEFT/RIGHT 
r ; M'C: vL,18 VCH ·JRO.I: Xl•,L :iNCH Xi'JR !·)Ti'-l E:..MlN SS"fA 
SLOPE XLOBL XLCH )(LOBR :iTR!AL XDC YCONT COAAfl TOPWTD E~!DST 

-;:•SECl,D , 121. 000 
23(,.) I\J,Yr QJ=, 1178.16 ~,!:lEL,= 580 03 SNC li1-" 1204.811 WSEL=-
1\J,•,T GU~ 1203. RAT"IIJS L□ r<, Cr~, f.!Oil<= 0. 0000 i. DOOO ,::,_ 0000 ~lSf:L= 

58(>. i3 RATIO,.,_ -0. 02.27 
580. 13 

I 

• 1 1370 l~ORMl\L BRIDGE, 1,•RDz .30 l·lli'J EL·rno,.- 592 00 M,,x ELLC= 590 50 

• 
• 
• 
• 

,3,; 70 E~lCRD,\CHMEl'H STATIO~IS= 1042 i ii 5l. 9 TYPE= ,1 "i,~HGET= 0.000 
CROSS SECTION AT DOWNSTREAM FACE OF ~1>.ILROAD BRIDGE 

l1:::!1. 00 8 ~t3 530 12 ,! 00 580. 03 580 82 0. 70 
4640. 0. 4640, 0 0 692. 0 

0 11 0 00 6 71 0. 00 0 000 0.0.30 0 000 
0 01)1/190 1 1. L 0 0 :J 

·-5ECHO 1 t46. 00:) 
2800 N~,T 31 = 
NAT Q1" 1219 

1190. 63 WSEL= 58•:>. '.JS ENC Qi 00 1218. 84 WSEL= 
RATIOS l.013, CH, ,,Oll= O 0000 t. 0000 0 0000 WSEL= 

:i. 00 0 00 582.30 
5•:, 
~ 7. 582. 30 

0.000 571. 79 1045.8.t 
0.00 l 01. 32 1 i47. i3 

:58.J. 18 RATIO= -·O 0237 
580 18 

• i 3370 NC1Rr1AL BRIDGE, NRD= SO MIN ELTRD= 59:;1. 00 MAY. c:LLC•· 590. 50 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

~)IJ70 ENCROACHMENT ST"',TIOl·lS-= 1042. 1 115J.9 TvPE= 4 TARGET-= 0.000 
CROSS SEl'.:TION ,o,T UPSTRC:AM FACE OF RAfLRO"iD BRIOGE 

1146 00 8.:18 ::i80 17 0. 00 ~80.08 580.86 0 69 
46 '{,0 0. ,'.}640 0 0. 6"~6 0. 

0 11 0.00 6. 67 0 00 0. 000 0. 030 0. 000 
0. 001462 25 2:5 25 l 0 0 

ii-SECl\10 t 147 000 
2800 NAT G1: l l 93 19 l~SEL= 580. 09 ENC CH= 1220 04 WSEL= 
l~/IT (n= 12:20. RATIOS LOB, CH, "!OB= 0 1)000 1. 0000 0. 0000 !~SEL.: 

0.04 0 00 582. 30 
52. 7 582 30 

0. 000 571. 79 1045 74 
0. \)0 101. 49 1147.23 

580. l9 RATIO= -0.0225 
580. 19 

3470 ENCROACHMENT STATIONS• 
CROSS SECT:;: ON ,Jll.3T 

1042. l 
UPSTREAl~ 

0 00 
0 

1151. 9 TYPE= 
OF RAILROAD BRIDGE 

4 TARGET= 0.000 

1147 00 
4640 

0. 11 
O 001457 

8.38 
0. 

0.00 
1. 

580 17 
•lb40 

6. 6S 
l 

0. 00 
1. 

580. 09 380.86 0 69 
0 697. 0 

0.000 0.030 0. 000 
0 0 0 

0. 00 0. 00 582.30 
"i"' -~ 7. 582.30 

0 000 571. 79 j045. 72 
0. 00 101. 52 1147 24 

• 
PA(:}E 13 ·• 

• 
' I 

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

•• 
• 

I 

'• 
• 



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

, ,,,,Pf, 87 

St,C'NO 
12 
YIM~ 
SLOF•E 

8 5~2. 2•1 

DE;~TH 
(JL'J3 
!JL~m 
XL.OB<. 

C(,•JSt:L 
Of:H 
V::;H 
X!-CH 

·:>BEGNO 11 T?. 00{) 

GR 1 ~i
1B 

QR')B 
VR:JB 
~LO~R 

1,,SE:'...fi E:G 
PLOJ ,,C~l 
~NL f.111:;H 
1 TR U\c.. IDC 

H'J HL.. 0LDSS l3 ANI~ ELEV 
ARO:!$ ·/OL. HJ~1 LEFT 1R IG:H r 
~NR ,,JTN EL.MTN SSTA 
ICONT 1::.0RAR TOP~IID ENDST 

2800 N,"iT O:H= 1209 8:) I.JGEL.= 580. '28 ENC JH"' 1237 49 WSEL= 
N.a;r Qi=: 1237 RAH'.lS LOB, CH, R0l3"' ,:,. 0000 t. 0000 0 0000 :rJSEL.,~ 

580. 33 RATIO,= -0. 0229 
580. 33 

:3470 ErKRD.qCHM"i::NT ST,,,;r !0I~s0 , 1035 0 li,~iS.0 T~'PE-= 4 TARGET~ 0.000 
1177. 00 8 32 590.3~ :). 0(1 580. ~~3 :;so. 94 0 62 

·4640. 0 •l•t.tlO 0. 0 733. 0. 
0. 11 D.00 6. 83 0.00 0. ,)()·;) 0.030 0.000 

0 0<)1 417 30. ::JO 30, 2 0 :) 

,,-Sf:CNO J ;364. 000 
2800 NAT QI= 1245 14 ~SEL• 580. 54 ENC Bl~ 1273 28 WBEL= 
NAT GI= 1273. RATIOS LOB,CH,ROB• ).0000 1.0000 0.0000 ~BEL• 

0.04 0.03 581. .30 
53. 7. 581 30 

0 000 57f!. 00 :l037. 64 
0.00 l l~I. 49 :l 1 52. 13 

580. 64 HATI0,0 -0 0226 
580. 6•'l 

'34?0 Er,iCRIJACl-1MStH ST:'<llONS'- 1027. 0 1HiC>. 0 TYPE= 4 TARGET"' 0. 000 
CROSS SECTI0:,1 .',T BEGIN,,JIIIIG Olr7 CONTRACTION OF FLO~J 
l/PSTRE.1M oc THE :-lAILROAD BR I DG.E 

1364 00 8 31 580 61 0. 00 580. 54 581.21 (I 60 
tl640. 0. '•6'10. 0. 0. 74\'i. (/ 

o 12 o.oo 6 2~ o.oo a 000 o 030 0.000 
0.001341/ 137. 187 187 2 O 

•~CrlV·-0 0 .. 100 CE•-Jl/c= 0 ~l(jC) 

~S!:'.:CJ\!O .\ 5:2".:>. OOJ 
280(.\ l~AT Gl= i465 90 WSEL= 580. S5 ENC QJ.= 1496. 56 
~IAT Gt= 1497. RATI,1S um. CH, ROB= 0. 0000 1, 0000 0. 0000 

0 

WSE'L= 
WSEL'" 

0.26 0.01 582.00 
56 7. 582.30 

0.000 57~~- 30 :[031.74 
0.00 1:i<l.69 :1146.43 

580.95 
580. 95 

RATIO,= -0 0209 

~•Ll70 ENCROACHMENT STATZ □ ·,Js" 1620.0 1740 0 TYPE= 4 TARGET== 0. 000 
1526. 00 B.7Ll 520 911 ,J. 00 580 fl5 581 40 0. 49 

4640 0 46'f0, 0. 0. 825. 0. 
0, 12 0.00 5 6~~ 0.00 0 000 0 030 0.QOO 

0 O::>O-t78 113 1b2 162, '1 0 0 ~ 

:i-SF.CNO 18151. 000 
;2so-;1 NA f GI~ ,W56 53 ,1\3EL= 58). 33 ENC 1.H''-' 209El 09 1,/SEL= 
i,JAT 01,0 2098. Rt,TIOS LOB, CH, ROB= 0. QO,JO i. 0000 0. 0000 WSEL 0= 

0. 18 0. Oi 582.00 
5<,1 8 582.00 

0. 000 ~l7~~- 17 :l622 21 
0.00 tl5i 43 1t737. 64 

581.43 RATIO• -0.0202 
581 43 

'J470 ENCRIJACHMEi\lT BT1'1TIONS,= 1b00.0 i nrn. 0 TYPE= 4 Tt,RGET= 0. 000 
1851 00 8. s:, 581 87 0 00 581 :1:3 .381. 65 0. 27 0. ~'22 0 02 552 00 

t6 1IO 0. .J-6.'.,0 0 . 0. 1110. 0 6b. 9. 582 00 
0 15 ::i.oo 4 ld J 00 0 000 0.030 0.000 0.000 57~!. 50 160 l. 32 

(), 0001:,99 225 8'.;!5 325. ., 
C- 0 0 0 00 147. 29 :t 748. 61 

I • 
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• 

.i ...,rFi 87 

S:?Ci~l' 
0 
Tl ,..i~ 
SL.D~1 1:c 

:8. ~}.?: ~~l; 

DEPT-l 
•JL•JB 
VLJJB 
:,LOtk 

c,,,\11:-,::L 
l)'.Y 
\/::. i-: 
;,;._,CH 

CC,--iVL I)_ 100 C'EdV~ 0 30,::, 
,··Sf.CND :2500. 000 

CR.: i•JS 
(lROH 
IJRIJB 
XLIJB's 

hdEJ.. 1,i, 

t,_,DB 
X··~L 
TTRU,L 

>::G 
:\CH 
.<NCH 
IL'L~ 

H.J HL OL0:38 BANf'. ELEV 
Ai<OB VOi.. TW-6, LEFT/RIGHT 
X"•IR l,HI'~ El .MlN SSTA 
J;.;OMT COi<AR TOPwID ENDST 

2800 N,o.T Gl1: 3002 !24 hl~;E,.= 581. 1>6 ENC I.ii!~ 306-6 69 WSEL"'-
NAT G,= 3067 RATii)S LrJB, CH, ROB= (}. 0000 1, 0000 0 0000 WSi:'.l-" 

581. 76 RATIO• -0.0215 
581 76 

J1.170 ENCROACHMENT STAT HJ.~S=0 1550,0 1 7El0. 0 TVPE= 4 TARGET"" 0, 000 
2500, 00 8. :37 58 l. 7l. 0. 00 53l.. 66 58~:?. 12 0. 4.l 0. 43 0.04 582.00 

8520 0. 8520 0. 0. 1t'A9. 0. 87. 12. 582 00 
0 18 O 00 5 i ~-, ... 0.00 0 000 0.030 0. 000 0 000 573:. 14 jl 551. 00 

0 Oll07'i'l 45(). 619 649. 2 0 0 0. •JO ,'228 .. 25 lI779. 25 

,,SSCNO 35l5. 000 
2800 N,\T •11= 3866 61 WElEL"'- 582 :31 ENC 1)1"' 3960. 37 WSEL= 582 61 i'lt-,TlD"' ··O. 0242 
N<l\T Gl1= 399.2. RAT I GS LClB, CH, ROB= ,). 008(1 0. 9920 0 .. 0000 WSEL=' 582 6i 

3470 ENCRDACHMENT STATIClrJs~, 1500. 0 .1860. 0 TYPE= 
CROSS SECT10rJ .<\°T F'JLL. EXPANSlON OF FLOI.J BELD..J 
HIGHWAY 55 BRiUGE 

3515 00 8 19 582. 5•i 0. 00 
8520 0. 8520. 0. 

0 26 0.00 3 71 0.00 
0.000482 1015. 1015. 1015. 

CCI-IV~ 0. 500 CE.-l\,= 1. DOO 
*SECNf.J 3870 000 

582 ~ii 582. 76 
CL 2294. 

0 000 0 030 
2 0 

4 TARGET= 0. 008 

0.21 0. 62 0. 02 
0 133 19 

0 000 0 000 574. 35 
0 0. 00 360 Qi) 

582.00 
582 10 

:l500.00 
1860.00 

2aoo NAT Ql= 1787 67 WBEL= 582. 9,, ENC (l'l O IS.SO 45 WSEL= 582. 94 RATIO= -0 0407 
NA'I G l= 1860. RATIOS LOB, CH, ROB= 0. 0000 1. 0000 0. 0000 ~JSEL0 = 582. 94 

3470 El'JCF!Dt\CHMENT STATiot~S=, 1500.0 18~;5_ 0 TYPE= 4 TARGET~ 0.000 

~JIJ95 OVER BANK ARE,"> ASS'JMED NON-EFFECT I ·JE, ELL.EA'- 595 5·::l EU!EA= 

CROSS BECTIO~ JUST BELOW HlGHWAY 55 BRfDGE 
'3870 00 8 J6 S8l"'! St:~ 0.00 ::182. Ei4 583.40 0. 54 

9520 0. 8520 0. 0. i448. 0 
o. 27 0 00 f> SB C. 00 0. 000 0. 030 0. ()00 

0.0.J2225 355. 355 355. 2 0 0 

•·bECNO 3871 000 

0. 32 
148. 

0 000 
0. ,')0 

595.90 

0.32 
21 

574. 50 
353.67 

583.40 
583.40 

I:'>00. 71 
l. 854 :J7 

• 
' PA :;;1:: 1 !) • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



l'f . • 
• 
• 
• 
• 
• ., ., 
•· 
• 
• 
• .I 
• 
• 
• 
• 
• 
•• 
• 
• 
• 

l "Ir' fl 87 8· 5,?. 24 

SCC1~D DEPT:-! C!<J<:i.'-L CRlWS "ISEU{ i:.'.{J H,I ill o_oas B,'INl'i ELEV 
{1 Gu:m t}1,.';H GR-JE PJ:L08 l'1CH AROB VOL T:..JA LEFT/RIGHT 
'! lME VL.OB Vc;H \/ROB r.i'iL l'.NCH l\l'IR \.lfl\i Ed'llN SSTA 
SLOPE XLOK. XLC-1 XLOBR :r. TP. .I AL JDC ICOr•JT CORAn TOP!HD El'-iDST 

2800 M,\T <J1--= 1449. 42 WSEL= 582. B'l- C:NC (il ~ 1508 30 WSEL= 
NAT (H = 1508. RAT I OS LOR, CH, ROB= 0. 0000 1.. 0000 0. 0000 i-iSEL-"' 

582.94 RATIO= -0.0406 
582 9,; 

3265 DiV1D~D FLO'•J 

:3310 NORMAL BRrDGE, NRD-- i9 MXN ELTRD~ 588 00 1'1Ax ELLC,: 590. 80 

3470 ENCROACHMENT STATi.G:,!S: 1500.0 j355.0 TYPE= 4 TARGET= 0,000 

::i95. 90 3495 O!!ERBANJ~ AREA ASS'JM'::D NON-EFFECT IV£. E!...LEAco 5'15, 50 ELREA"' 

DOWNSTRt-AM F..'.\C::: OF H1GHWAY 5•· ;:i BRIDGE 
3871 00 8.36 582 8fJ 0.00 582. 84 583 03 0.66 

8520 ,). 85 ?O 0. 0, 1305 0 
0 27 0.00 b 53 ;). 00 0.000 0 030 0.000 

0 003383 l l 1. 0 0 0 

,.SC:CNO ;3900. 000 
2aoo ~•AT G1= l 5:55. 91) WSEL= 58'.J. J2 ENC •.lj-= 1614. 78 WSEI_= 
N!'IT Gl"' 1615. RATIOS L'.JB,CH,:~OB=- 0.0000 t.00◊0 0 0000 i•JSEL= 

:J2b5 D f\/1 Dt::D FLO'.J 

3370 NiJRMAL BRIDGE, NMD= l 9 MTN EL TRD~ 588 00 M.<~~ f::LLC= 590. 80 

0.00 (). 12 583. 40 
148 . 21. 583 40 

0. 000 574. 50 1500.79 
0.00 327. 4i 1854.29 

583. 12 RATIO= -0.0378 
583. 12 

34-70 E;4CR0A<'HMENT ST,"iTIONS~ 1500. ~) 1855.0 TYPE= 4 TARGET= 0.000 

3495 OvE:;!13.1\NI-{ !\RE,; ASSUMED NDN-EF"FECTI'vE, EL.LEA= 

3900 00 
8520. 

0. 27 
t.t 002958 

UPSTREAM FACE OF HlGHi<iAY 55 
8.04 533 04 0 00 

0. 8:':t20 0. 
0 00 

2=?. 
6 25 

29. 
0.00 

29. 

ac-S>::CNO 390 l 000 

DRJDGE 
583.02 

0. 
0 000 

2 

595 50 ELREA= 595.90 

583.64 0.61 0.09 0.0:3 583.40 
1362. Cl. 149 22. 583 40 
0.030 0.000 0.000 574. 50 1500. 57 

0 0 0.00 327.97 1854.49 

• 
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' ' • 
• 
• 
• 
• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• I 

• 
• 
• 
• 
•· 

SC..C1\JD 
e 
TIME 
SLUPE 

DE,:>TH 
'3!...1)8 
VLOD 
)(LOBL 

CASC:::t 
iJ: :~,: 
v:~; 
X_CH 

,~R ., ~JS 
GROl1 
1,/fl:JFJ 
XLOBR 

t,J'3EU, 
f\ .OB 
x, JI., 
rrnrAL 

f:(~ H.J 
,~Z,H ARD8 
,:NCH XNR 
rnc 1crn,1r 

2900 ,,MT Gl1--= 2i20 './3 WSEL= 583 . .:?8 ENC G!1= 2194 6b ~ISEi.."' 

HL CJL0'3S BANK ELEV 
VO._ l l4A LEFTIRH;HT 
WT•J ELM!N SST,\ 
CORt>.R TOP~JID ENDST 

N'\l Cil= 2195 RATI'JS LiiB, CH, ROB"' 0. 0(•00 0000 0. 0000 :.JSEL= 
583. 38 RATIO= -0.0349 

583 38 

3470 ENCROACHMEtliT ST,cffIONS= l 300 0 1855. 0 TYPE= 4 TARGET-= 0.000 

3~95 OVEJ<BAN!~ .~.REA ASSUMED NDN-EFFECTI'v'E, ELLEA= 595. 50 EUIEAos 

CRIJSS SEGTIO•'l .JUST UPSTREAM OF HIGH~l.<\Y ::,5 BRIDGE 
:391)1. 00 8. 79 582 29 0. 00 583. 28 583.73 0. 4,1 

,...,.!:::,-.r, 0. .-.r:-- .... ..-. ~ r, "' ' I"\-. r, 
t:,.J~V t:l";;)c.:v \J V l OUC::. V 

0 27 0 00 5 32 0,00 D 000 0 030 0. 000 
0.001597 1 1 i. 2 0 t.) 

2800 NAT 01"" 4904. 24 t~GEL= 583. 95 EN•: Qi= 4979 61 WSEL"' 
N:'IT Gli 00 5043. RATIOS LiJB, CH, ROB= 0. Ql 16 0. 9875 0. 0009 IJSEL= 

0. 00 

0.000 
0. 00 

595. 90 

0. OB 
583. 40 

574 50 1500. 14 
354 7il 1854.88 

584 05 RATIO= -0.0154 
584.05 

:J470 ENCROACHMENT s·rATiot,8= 1500 0 Hl60. I.) TYPE= 4 TARGET=· 0. 013 
CROSS !:1ECT!O!\f AT B.EGINN!NG 0:-" CO!\!TRACT!ON OF FLOt-! 
UPSTt~EAM OF HhJHWAY 55 DRIDG,.;: 

•432!. 00 9.06 583 9S 0.00 f;83 9:; 584. 12 0. l6 D. 25 0. 14 583.40 
ss,:w 0. 85~:;!0 0. 0 26!30. 0. 169 25 583. 40 

0 31 0 00 3 24 0 00 0 000 0 030 0. 000 0 000 574 90 1500 00 
Q oooc107 4~0. 4i?O 420. ·~ Ca 0 :::, o. no 360.00 1860.00 

_, 
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• • 
• 1 .,PR 87 8 52: :24 PAGE 113 

I • 

• • THIS RUN EXECUTED i APR 87 8. 52 · J3 

• iH!t ~*-IHf.·•M-·U·{J--.if H'-li-•~* #--U *i~·***-l.1.1~~- i--J.'~~·--U -:.l-*•J.r*1H=!-·~·* N-i~·IHi •1·dt·**-it•**'1.f-;::.1t 

HE,:.:.2 flE:LEASE Dt\'TED NOV 7.'.; UP!.IATED MAv i':184 • F:"R1./0F' CDFIR - O:L 021 0.'"3, 04., D5~ 06 

• MlJ,H Fl ClH I ON - 50151,~2, 58)54,05,56 
*~~-tr J.t-11-i:.c.-lt-* *~ ~·:r•i.: ·lH':·*+.-~i:: *,t ... *-t.! {!:•t!:o•r,'tt•-t..c.+, **•~'f.5'*·1.:*.·*-tr*·n.-!r ~:.~.,.~-!\•.J:}¼ ·f\-·•lt·~t.u.• • 

• NO·:E- ,"ISTERISll, (,'>J /!,T I_EFT OF CROSS-SE•:TtON NU:-iBER INDICi\TES MESSAGE IN ijUMMARV OF ERRIJRS LIST • 
• (:, YEAR FLOOD • 
• SUl1M,I\R v PR ItJTOU T T,I\BLE 110 • 
• SECNO CWSEL DIF!~WS EG TOP,HD GLOB OCH GROB PEREMC STEr~Cl STCHL STCHR s rEr.JCR ,. 

0.000 579. ::io 0.00 579. 84 665.-'.iO 36. bl. 458'8. 59 14.80 665. 00 l:J48 00 1500.00 1860.00 201.3 00 

• 0 000 579. 90 0. 10 579 94 360 00 0.00 4640 00 0 00 0, 05 1500 00 1500.00 1860. 00 1860 (1,j 
, . 

'100 000 :)7C/ 91 0 00 580. 0::1 ~19. 99 0.00 4640.00 0.00 310. 00 1550, 00 1550,00 1780.00 1860 oc, 

• 900 000 ~?8() 0\ 0, 10 58:) 13 220. 11-6 0.00 4640.00 0 00 0. 00 1550. 00 1550. 00 1780.00 1 7 a0 oo • 1010 000 579, 94 0. 00 58:)_ t 4 t'/2. 00 0.00 4b40.00 0.00 0. 00 0.00 620,00 800. ;)(> 0 (>::i 

• 1010. 000 "580. 04 0 10 580 23 1 72, 40 0.00 4640.00 0 00 0 00 620, 00 620.00 800.00 80() u:, 
, . 

1040 000 ::;79_ :;>6 tl.00 :i8•J. 24 14,:,. 15 0.00 461-10. 00 0.00 0. 00 0.00 557.(JO 7!0.00 0 00 

• :!040. 000 sao. D5 0. 10 580 :32 146,48 0.00 464 ◄0. 00 0. 00 0. 00 557 00 557,00 710.00 710 (l,J • 1070. OQO 579. 97 0. 00 580, :36 124 20 0. 00 4640.00 0.00 0.00 0.00 503 ,~::i 633 50 0 00 

• 1070.000 :-jf3Q 07 0. 09 58(} <i5 i~J4. 4B 0.00 464(), 00 0.00 0. 00 50:). 45 503 1~5 633. 50 633, so • !.100. 000 580 00 O 00 580, 54 105 55 0 00 4640.00 0.00 0.00 0. 00 457. '73 568. 47 o on 
1100 000 580 09 0. 09 580.62 105. 79 0. 00 4640. 00 0.00 0 OD 'J.57. 9:, 457. 9:3 568 .. :p 561:.1 'f8 • • 1120 000 580 03 0. :)0 580. 75 100 92 0,00 4640.00 0.00 179. 10 1013 00 1042. 10 \ l 51 90 11 t::;2 1 D 

• 1120.000 580. tf! 0.09 580 82 101. 32 0.00 4640 00 0.00 0. 00 1042, 10 1042 10 115 i. 90 i 1 51 iJ,J • .t 1 c!l. 000 580, 03 0,00 580 75 1 OQ. 96 0,00 4640.00 0 00 179. 10 1013.00 1042 10 115i. ·.;>O \192 10 
,121 000 580 12 0.09 580. 82 10 L. 32 0 00 4640 00 o. 00 0. 00 l 042. 10 1042. 10 1151. 90 i 1 :'H 90 • • t 1 •16. 000 580. 08 0.00 580 7'4 lOi. 15 0.00 4b40 00 0.00 179. 10 1013. 00 1042. lO 1 i 5 i. 90 i192 H) 

• 1146 000 580 t7 0 -'.)9 58:) 86 tOi. 49 0,00 4640.00 0.00 0.00 l 042. 10 1042, 10 115i. 90 l ! 5 J. 90 • t147. 000 580. 09 0.00 580 79 i01. 18 0.00 4640.00 0.00 t 79. 10 1013.00 1042 to 1i 51. 90 t 1 t.:;,~2 l (J 

:l 147. 000 580 17 0.09 38-.'.J 86 101. 52 0.00 4640.00 0. -.)0 0. 00 1042. to 1042. 10 l15i 90 1151 Q(/ • • 1177. 000 58(), 23 0. 00 58-'.). 87 11-i.os 0. 00 4640.00 0. 00 165.00 990. 00 1035.00 1155.00 ii 5:5 00 
:.177.000 5~:$0 32 0. 08 58,J, 94 !1'-1.£19 0. 00 4640 00 0 00 0, 00 !035.00 1035. 0(\ 1155. 00 I 1 5!5 (Jd • • 

• • 
• • 



,, 

• 
•• ' ",F ·l f.37 8 5,2. :;_ic~ 

• S~:CNIJ CWSE,_ DlF1{WS EtJ wf OF"'~•l ID GL,JB G2H 

13/o4. 000 580 ~54, sJ. ~10 581.. ~ ~) l 1.iL 32 ::, Q() 4640.00 

• 13~4. 0•)0 580 r!)l r) 07 58 i. :ii 11 'I•. 65' 0. 00 4640. 00 

1526 000 56•J 85 0. 00 ;581 . ::?~; 113 19 ,J. 00 4640. ,JO 

• :l5;;!6. 000 580. 91 0. 06 58l. 40 U 5. 43 0 00 4640. 00 

185.t 000 581 33 0. 00 58 l. 60 i/1 7 09 0. 00 4640. 00 

• 1851 000 581 :J7 0. 05 58i.. 6~, i 47 ~29 0. 00 46'10. 00 

2500. 000 58t 66 0. 00 58:2. OE! 22;..~. 01 0. :)() 8520.00 

• 25QC 000 581 71 0.04 582. 1;? 2:;~8. 25 0 00 8!:>20,00 

'351 !:L 000 582 51 0 00 58£":. 1:::r 50(), 92 18. 19 8501.64 

• 3515. 000 58.2. 54, 0.03 ;)82 76 360.00 0. 00 8520. 00 

]870. 000 58~2. 84 0.00 583.3El 353.60 0.00 8520.00 

• .3870. 000 58~ 36 0.03 583.40 353.67 0.00 8520. 00 

'.3E171. 000 '582.84 0 JO 583 51 327.33 0.00 8520.00 

• 3871. 000 58'2 86 0. •J3 ,';83. :';:1 327.41 0 00 8520 .. 00 

3900 000 S83. 02 0. 00 583. 6~! 327.'11 ,J 00 8520.00 

• J'i''OO 000 583. 04 o. 02 583, 6~f 327.97 0.00 8520. 00 

3901. 000 583. 28 0.00 583. 7~t 35•1. 71 0. 00 8520 00 

• 3<,;01. 000 583.29 0 ::,1 ::;93 7:l 354. 74 0. 00 8520. 00 

,)321 000 :,83.95 0.00 584. l j, 10Lll 86 58. 5~l 8456. 70 

• 4321. 000 583. 96 0. 01 58•t 1 ;;i 36,J. ,:)0 0.00 8520.00 

• 
• 
• 
• 
• 
• 
• 
• . , 

- P" -, " 

GROB PERENC STEiliCL 8TCHL 

(). 00 550. ::,o 625.DO 10:27. 00 
0. 00 0. 00 i0~7 00 10:;:7 ::io 

0.00 o. 00 •J. 00 u,:20. oo 
0.00 0. 00 1 t,;,o. oo 16!20. 00 

0. ~!O o. ()0 ,.) . 00 160(). ::,o 
0 00 0.00 1600.0(), l 60(). 00 

0 00 0. 00 0.00 15!50, 00 
0.00 0.00 1 )}50. 00 15!50 .:Jo 

0. 18 533.00 1:365. 00 1500.00 
0 ,oo 0. 01 i 500. 00 1500. 00 

0. ,oo 0. 00 0.00 1500.00 
0 00 0.00 1500.00 1500. 00 

0.00 0.00 0.00 1500. 00 
0.00 0. 00 1500,00 1500.00 

0.00 0 00 0.00 1500.00 
0 00 0. 00 1500.00 1500.00 

0. (JO 0.00 0.00 1500.00 
0 00 0. 00 1500.00 1500.00 

4. 77 ti95. 00 946.00 150(). 00 
0.00 0.01 1 :,00. 00 1500.00 

PAGE 1..;, 

STCHR 

1150.00 
1150. 00 

1 740. DO 
t740.00 

1750. 00 
1750 00 

1780.00 
1780.00 

1860.00 
1860. 00 

185:5. 00 
185:5. 00 

18!j!5. 00 
18515. 00 

185::i. 00 
185!5. 00 

185:3. 00 
185!5. 00 

1861). 00 
1860. 00 

GTEt•iitl-( 

11:nJ oo 
, i 50 (),:) 

0 VD 
i '/40 ,:,::; 

0 { 10 

l 7:'iO O~J 

o r,o 
1780 00 

[898 ()0 

i.960 i:JO 

0 00 
i855 00 

0 00 
18J5 o,j 

0 ()(J 

18!>~, ,:-,o 

o rifj 

t855 (JO 

2141 Cl\) 
l f360 !.)O 

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



• • 
= t P,PI, 87 20 • 
• 1) VEAR F~.00)_; • 3UMM~~y PRINTOUT TABLE !5a 

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

SECNO 

0 000 
0, 000 

'iOO 000 
900 000 

1010 000 
iOl0.000 

Hl40. 000 
1040 000 

1070 000 
~070.000 

1100.000 
1100 000 

1120 000 
1120. Ot)O 

11.21. 000 
1121 000 

i 1 •16. 000 
J 1 •i6. 000 

1147. 000 
t147. 000 

1177. 000 
1177. 000 

l 36tL 000 
;3,,4_ 01}0 

1526 000 
1526 000 

1851. 000 
1851 000 

2500 000 
:2500 000 

35~5 000 
:-i::its ooo 

;(LCH 

0 Cj0 
Ci.GO 

90•). 00 
900. 00 

; • l'\ ,,-...n 
1.J.\,.1. V\..1 

110. 00 

30. 00 
31}. ::io 

30 00 
30.00 

30. :){) 
30. DO 

20. 00 
20. 00 

l 00 
i. ::io 

~•s. no 
25 00 

1. 00 
1. 00 

3D. 00 
30. 00 

.187. 00 

.\87. 00 

.i6-2. 00 
1o2. oo 

.325. 00 
;J2:5 00 

b49. t)O 
649. 00 

1015.00 
1015. 00 

ELrRD 

::, 00 
0.00 

0. 00 
0.00 

0.00 
0.00 

u. ()0 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
Ll. 00 

592 00 
592, CIO 

592 00 
592,00 

0.00 
0,00 

0. oc 
0 00 

0.00 
0.00 

0 00 
0. 00 

o. 00 
0. 00 

0. 00 
0. OCJ 

0. 00 
0. 00 

ELLC 

•). DO 
0 00 

'.)_ 00 
0. 00 

0.00 

D 00 
!) 00 

:> 00 
J 00 

'.> 00 
;:> 00 

0. 00 
D 00 

:;9,j_ 50 
c,90. 50 

590. 50 
590 50 

(). 00 
0 00 

D 00 
D 00 

".) 00 
::, 00 

0.00 
,J. 00 

0.00 
,). '.)0 

0.00 
0.00 

0.00 
0.00 

.i:L "1 IN 

:570. 54 
570. 54 

57 l. 57 
57t 57 

.::-; l Lt:l 

.J; L. 00 

571 68 

571. 71 
57 l.. 7l 

57.t. 74 
57 i 71~ 

571. 77 
3? l. 77 

571. 79 
571. 79 

571 79 
571 79 

571. 79 
571 79 

571. 79 
571. 79 

5 i':'2. 00 
572.00 

572 30 
572. 30 

'.>72. t 7 
572. 17 

572 50 
:'>72. so 

573.tll 
'>73. 14 

Y74. 35 
574. 35 

G 

4040.00 
4640.00 

4640.00 
4640.00 

46t!O 00 
4040.00 

4640.00 
4640.00 

4640.00 
4640. f)O 

4640.00 
46110. 00 

4640.00 
4640 00 

4640.00 
4e,40. 00 

•1b40. 00 
4640.00 

4640. 00 
4.".,,40. 00 

4640 00 
4640.00 

4640. 00 
4640.00 

464-J. 00 
4640. 00 

4640.00 
4640, 00 

8520. 00 
8520.00 

852•) 00 
ss;,~•::i. oo 

CWSEL 

579. 80 
,,..,. .• ,,.., r-.r. 
~1·-y_ '1'U 

579.91 
580.01 

579.94 
580. 04 

579. 9e, 
58G. <)5 

579.97 
580.07 

580.00 
580.09 

580.03 
580. :t2 

580.03 
580. i2 

58,J. 08 
580. i 7 

580.09 
580. i7 

580. 23 
580.32 

580. 54 
580. 61 

580 85 
580.91 

581. :33 
581. 37 

581. i-.6 
581. 7 i 

58;2, :H 
58:~. 54 

CRIWS 

0.00 
0.00 

0.00 
0.00 

n. ,-..r, 
~- \J\J 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
>J.QO 

0.00 
0 00 

0.00 
0 00 

0.00 
0.00 

0. ,)0 
0.00 

0. 00 
0.00 

0.00 
0.00 

0.00 
0. 00 

0.00 
0.00 

0.00 
0 00 

0 00 
0 {)0 

EG 

579.84 
::,,-,,-,. ,..,. n 
-;:i1·-r. 7-'t 

580.03 
580 13 

580. 14 
580.23 

580. :24 
580. 32 

580.36 
580. 45 

580. 54 
580.62 

580. 75 
580. 82 

580. 75 
580,B2 

580. 79 
580.86 

580. 79 
580 86 

580 87 
580.94 

581. 15 
581 21 

581. 35 
581. 40 

581. 60 
581. 65 

582.0B 
582. t2 

582. 73 
582. 76 

0. 8! 
G. 80 

2. 16 
2. 08 

3. 75 
3. 59 

5. 28 
5. 07 

7. IJ6 
7. 16 

10 55 
10. t;1 

15. 57 
14. 90 

15 51 
l4.90 

15. i9 
14.62 

15. l2 
1 4. 57 

l 4. 71 
14. 17 

13. 89 
13. 47 

10. 02 
9. 78 

5.09 
4. 9c;, 

8. 05 
7. 91 

4.86 
LL 8~! 

\lCH 

1. 70 
t. 69 

2. 78 
2. 7:, 

3. 55 

4.25 
4. 19 

5.00 
'+. 94 

:5. 89 
5.81 

6.81 
6. 71 

6 80 
6. 71 

6.75 
6. 1:,7 

6. 74 
6 . .So 

l,, 41 
6. 33 

1S. 29 
o.:22 

5. 67 
5. b~; 

4.21 
4. 18 

5, 20 
5 17 

3. 72 
3.71 

AREA 011\ 

2985 •J.5 516;.:< ().:) 
.:: 44, - • .-. ~ -!! ;.-,~u .. , J ,, 

1668 35 3157 jJ 
1689 77 3220 1] 

1287.85 
1305. 91 244~ 54 

1092.63 2019 Ji 
1107. 29 2060 8~ 

927. ~23 16?9. ()() 
939. 71 17::Jlj I-'.) 

787. 54 142(; .,-;, 
798, 27 1458 14.f.J 

68 i. :04 11 /:, •-1~, 
691. 72 1~!01 '?7 

682 42 1178 lb 
691.8.t 12:J;2 1:;, 

687.30 1190 t>.3 
690. 14 i213 ;33 

688. 30 l i 9:1 \ 9 
697. 04 i2 i ~; ,.'.J5 

723. 76 .!.209 ;-jij 

733. 16 12:12 6:1 

737 59 1245 14 
745. 40 1264 :,1 

81 8. 28 140:i 'it) 
824. 96 148;~ 67 

1102 45 2056 ~8 
1109. 56 2076 ~8 

j6~g_4q 300~ ~4 
1649.lJS '.302861 

2354. 48 3866 61 
2,29i~ .. 32 .'.J8[i'(.l 7 "'J 

• 
• 
• 
• 
• 
• ,. ,. 
• 
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: . 
• 
• 
• 
• 
• 
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<!i;"h/ 87 

SECtm 

3870. 000 
,3870. 000 

'3871 000 
:'871. 000 

~l9:JO. 000 
3900. 000 

. 14'.:il. 000 
3'i'01. 000 

4321. O,;U 
43f!j 000 

8 5? 24 

l{L•..'.:h 

855 {)0 

35}. 00 

I.. 00 
1. 00 

29. 00 
29 00 

l 00 
t. 00 

<l20 OU 
-'f,2 1J. 00 

.'oL YR:J '::'.L:_,, ~aL''llN (!l CWSE.1.-

o. ,:;,o 0 OU 574. 50 8520. 00 582. 84 
0 00 0. 00 9'?,lk 50 852,). 00 582.86 

588. ,::,o 59::J. l?0 :57q_ 50 8520.00 :582. 84 
588. 00 590.80 574. 50 8520. 00 582.i36 

588.00 590 80 =j. 7-!f.. 50 5520. ,:,o 583 02 
'588.00 590.80 574. :50 8:320. 00 583.04 

0. 00 Cl 00 57 q, 50 8520. 00 ;}83. 28 
0.00 0.00 574. 50 8520 00 583.29 

0.00 0.00 57<1. 90 8520.00 583.95 
0.00 0.00 574,9(1 8520.00 583.96 

CH H,:; EG t.Ot{11-S VCH 

0.00 583. 38 22. 71 5. 92 
0. l)O 583. 40 22. ~15 5, 88 

0.00 58'3. 51 34 55 6. 57 
0. ()0 ::>83. 53 33.83 b. 53 

0 00 563 63 2=t. 99 b.28 
0.00 :583. <'~4 29. 58 b. 25 

0.00 583. 72 16. 14 5. 34 
0. 00 583. 73 15. 97 5. :J2 

0.00 584 11 3.02 ·~ 22 ...,_ 
0. (1() 584. i2 '.l. 07 3.24 

PAGE 'O ~1 

AREA 

1439. 03 
1448 02 

1296. 72 
1305. 48 

135b. 45 
1362 34 

1596. 86 
1601. 94 

2946. 01 
2o3G. 23 

OH\ 

1787 b7 
.[806 05 

141\9 Ll ;:! 
iLh~4. 89 

1555 '•¥[) 
1 ~,i:16 ~12 

21~0 '73 
2t :3 t f"jlJ 

4904 ;;,,4 
4866 \ t 

• 
• 
• ,. 
• 

I • 
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! ,t!;.:.-: 07 8 ~:-2· ;~~1 PAl.;E ,.., .. , -~ r-....;.. 
' • -~ I ,) \'E ,,,R t"LDOD • I I 

,_:UMM.·;R 1' Pf1 'i N YOUT i ,,f.LE ~ :;o 

·- I • SEC~iO G Cl.,JSE,_ DIFt•/SP DrFi,JSx DfFV.WB TOPt•J [ D XLCH 
' 

·-
I • I 0.000 4,,,10. 00 579.i:lO o. ,)o D. 00 0.00 665 00 0.00 I 

0. 000 4640_0() 579.90 () \ 0 -'.:l. 00 ,) l () 360.00 0,00 

·- 9·]0. 00() <t6<1v oo 579. ·:;,1 o .. ,::;o 0. 11 Q. 00 219. i-:;i9 900.00 • 900 000 4640 00 5130_0!. (). ,O 0 11 0. JO 220_ 46 900,00 -~ iO:l0.000 4040.00 579 :;>4 0. •)O D. D3 0.00 t72.00 110.00 I • . ' 1010 000 41:>40.00 5!30. 0,1 0 iO 0. 03 0. iO 172. 40 iiO 00 

·- 1040. 000 4640.0fl 579 96 I), 00 0. 01 0. 00 i 46. i 5 30.00 • 10/\0 000 4.<:,40 00 513i). 05 c), l 0 ◊. 01 0. ii:) 146. 118 30.00 
I 

·- 1070. 000 4640.00 579 97 0 00 o_ 02 0. 0() 12-<L 20 30.00 
I • I 

1070. 000 4040. 00 5130.07 G.09 0 02 0. 09 124 48 30.00 

·- 1100 000 4640 IJ(J 51:!0 00 0.00 n. 03 0. 00 t05_ 55 30.00 I • 1100 000 4640.00 5130. Qt;> 0, ,'.)9 ,). 03 0, 09 10.'i 79 30.00 
I 

•• 
I ' • I I 120 000 4640. •JO 5180. <Kl 0 00 0. 03 0. 00 100. 92 20 00 I 

1120_ 000 4640.00 5130. 12 o or,, 0 O~! 0. 09 i 01. 32 20.00 

·- l 121. 000 4640.00 5BO. 03 () 00 0 00 0_0() 100. 96 1. 00 I • 1121. 000 4640.00 5130. 12 -:J.09 D 00 0. 09 i Ot. 32 1. 00 

•• il46 COO 4640_00 51:h). 08 0.00 0. 05 0. 00 1 O.l. 15 25.00 • 1 t46 000 4640 <JO 3130. 17 U.09 0, 05 0. O''f l OL 4"1 25.00 

•• I 1147. 000 4640_()0 5130. 09 0 OU 0. 00 0.00 10L 18 1. 00 • i 1'f7. 000 464:J. 00 5~30. 17 0.09 0 00 o oq 101. 52 1. 00 
I 

•• I 1177. 000 4b40. 00 5130. 23 :) 00 0. i5 0. 00 114 03 30.00 • I 
1177 000 4b40 00 Si:30. 32 :) 08 0. 14 0. 013 114. 49 30.00 

I 

•• I l2b4 0.}0 1164 ,::, 00 5!50 54 0. 00 o_ Jo o_ oo 114. 32 J 87_ 00 I • ' 1364.000 46 110. 00 5130. i~l :'.l, 0/ 0. 29 0.07 i 14. 69 .t87 00 
I 

•• I l526_ 000 4640.00 5130 85 ,). no 0. 32 0. 00 t 15. 19 J 62 •.)0 I • I 

1526 000 4640.00 5130 91 (), :}6 fl 31 !). Oi~ 115 ,j3 162.00 
I 

•• 
I 

i8$J. 000 4!.,40 00 ~E, 1. 3:·~ 0.00 0_47 ,.), 00 1.47 09 32.5. 00 • I 

18:il. 000 4640.00 'il':i l. 37 ~) 1."°JS 0.46 J. 05 147. ~!Cf 325.00 
I 

•• 
I 

f.!500 000 8520 00 5)81. 66 .·; JO D_ 34 C\ \)(> 2213. {jJ. t,49. 00 • 2500.000 8520_00 518 :.. J ! ._;_ J4 8 33 0. 0-4 228 . .25 049 00 
I 

•• ' 
I 3515 000 8:520 00 tt'.92. 51 0. "JC J. 8~) 0.00 500.92 j,'.)15.00 

' • '35':i ~- OQO 852:) 00 5E➔ ?. ~14 \,) 0:3 ,j, 84 0. o::, 360_ 00 101~j ()(l 
I 

•• 
I • I 
I 
I 

•• 
I ·• I 
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• ,-,?·'. 87 8" G.-~ 2fi ?AGE 2:3 • 
• ·,E,~ND G ·.:,,18[',. D 1 F,Jf:~, n 1.~ .~asx DlFkWS TOPl,iiD ~LCH ,. 
• 

JE.70 OX> s,::i:;:o ()o 5i:J?, 8~ 1J •JO ~1 '."J2 0. DO J5:.~. 60 :355. 00 
Ja;-o ooo 81520. 00 5f.l::'.>. 86 () <)3 J 32 0. o:i 35:3 67 355.00 

I 

• 387:i ()00 8520 ()Q :38,-:;, 84 0. (iO ~·- 00 0. 00 827. 33 t. 00 

• 3871 000 8:,20. ()0 ~H2.86 \) ()3 0 00 0. 0;3 327. 41 1. 00 • ,3900, 00(1 s•::,20. oo 5B3. 02 0,00 0. LB :) 00 327 91 29. ::-;o 

• ::1900 000 8 15~20 00 5EJ3, 04 0. 0:::? J 17 o. o~~! 327. 97 29,00 • ~3901, 000 8520 00 5EJ:-~ ~J8 0,00 0 26 0. 00 354. 71 1, 00 

• 3901. 000 8520 co 5B3 '.;!9 0, 0:)1 0 25 0. OJ! 35.IL 74 1. 00 ·• ,;321 000 8'520 llO 5€!3 95 0 00 0. 67 0.00 104 t. 86 420 00 

• 4321 000 8~j!:-~8. 00 5E!3. 96 0,01 0 66 0. Oil 360, 00 420.00 • 
• • 
• • 
• • ' 
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• 
• 1.,r=-r, e·:, ;3 ~j~! 2l1 

• •"'f_lJ,}Jl~J 0, Y DA fi\, Cl Y E,<sF! ~·L c10::, 

• r-'RIJF Hi:: ~JD 
,, 
e. 

------ -- h .. O'.JO~.IA '/ -·------

• 8T:,T !DtJ WJ.IDTH 3E,;TI0\I MEA11I 
AH'=",~' v,=t.oc r rv 

• 0 000 360 ~27/]► 0. l .. , . , 
900. 000 ~:20 161.;;o, 2.7 

• i.OiO. 000 17P J.:j::)6. :i. 6 
10<+0 000 146. 1. l ()~l 4.'2 
\070 00() 1:24, 9•:~o 4. 9 

• iiOO OOG 106. 7:;19 5 :3 
l 1 "20. 00() 10 •. 692 6. 7 
l l :-:>t 000 101. 692 6. 7 

• 11 •+6 000 10l 6~16 6. 7 
li47 000 102 697. 6. 7 
1177 000 1 t 4. '7:33 6. 3 

• J3i:,4 000 ti 5. 71.f!j 6. 2 
15:;>6_ 000 .L 1 5. 6~1.5. 5. 6 
1851. 000 147. l 1. J. 0 4. ~~ 

• I 
?500 000 2;28 ! b.,I') 5 2 
3515 000 360 2:;.:9(!. 3 7 

I '.3870 000 35,❖ l •l <! Fl. 5. 9 
I 

.I 
I 

3871. 000 35£>. 13()5 6 .-. " 
:3900 000 354 l3L.,2 6 3 

I 3901. 000 355 lo02 5. 3 
I . :· 4321 000 :3-60. 26~l0 3 r~ 

I 

I 

.: 

• 
• 
• 
• 
• 
• 
• 
• 

WIA ft-R SURFASE ELEVATION 
1,1 l Ti-i W!Tt-iOlJT DIFFcRErKE 

FL1.)DD .✓A,' FL OOD~1A'I' 

5f79 9 57 19 8 0. le 
5,80. 0 5·19 9 0. 1. 
5,80. 0 579 9 0, 1. 
f.i80. l 560 0 0 1 
~i80 l :i80 0 0, !l 
5i80. l 580,0 0. )l 

5(80. 1 580.0 0. l, 

5,80 , 5E30. 0 0. JI 
5i80 2 51:.~0. 1 0. JI 
5f80 2 580. 1 0. ll 
~i80. 3 580, 2 0. JI 
5>80. 6 580 5 0 I 
~,81 0 580. 9 0. ii 
~~81. 3 581 3 0. () 
!,:,81 7 5d1 7 0 0 
~)82 :5 58,~2. 5 0. 0 
~)82 8 58:2. 8 0.0 
~i82 8 582 8 0 () 
~;s3 n 583. 0 0. () 
:,83 8 583, 3 0. () 
:;e:1 9 583. 9 0 0 

r,AGE: 25 
• 
• 
• 
• 
• 
• 
• 

, . 
• 
• 
• 
• 
• 
• 
• ,. 

, . 
• 
• 
• 
• 
• 



--

- I II 111111111111111 · 
. . OOBREAKOO· · 

1) COUNTY: 

2)STUDYNAME: · .. ff/~'£'-€ /WP -
- - I 

3) WATERCOURSE: ~ f:>o_r &u 11.,;rCe+ 
' - ~S,u_re__ c)--

4) DOCUMENT TYPE: ~ 't!J?d~~ 



., 
• . , 
• . , 
• . , 
• 
• 
• 
• 
• 
• 
• 
• 
• . , 
• 
• . , 
e: 

*<l•*****************~***'l>********************<I'********* 
* WATER SURFACE PROFILl:;S * 
* VERSION OF NOVEMBER 1976 * 
* UPDATED MIW 1984 * 
* * RUN DATE 10 SEP 86 'TIME 10:47:26 * 

* 
*-t~**********i•**********·t1-**********'**********-11E-********* 
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• ' 
• 10 SEP 86 10:47:26 PAGE 1 • I 
• • 

I 
• THIS RUN EXECUTED 10 SEP 86 10:47:26 • ************************************************** 

UC'r,I"") r"l~I ~At:J.F":" T'\A'T"l""'T'\ .h.ll"UJ ""71. ltnn.ATF":"T'I,. lw6A"J oll r,,r, II 

I 
• t~'\JC: n ~L.~M.;:ac;. .UM I ~LI l'fUV FO Ur'Uf"'llt;.U rJf"'IT 470.&f' 

• ERROR CORR - 01,02,03,04,05,06 • MODIFICATION - 50,51,52,53,54,55,56 
************************************************** 

• • 
C 

• T1 MANISTEE TOWNSHIP - FIS i • T2 BAR LAKE OUTLET TD MOUTH OF LAKE MICHIGAN 
T3 BACKWATER PROFILES - 10 CFS 

• J1 ICHECK ING NINV !DIR STRT METRIC HVINS G WSEL FG • 
• 0. 2. 0. 0. 0.000000 0.00 0.0 0. 580. 140 0.000 • 

J2 NPROF !PLOT PRFVS XSECV XSECH FN AL!..DC raw CHNIM ITRACE 

I • 1. 000 0. 000 -1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • 
• NC 0.070 0.070 0.035 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 • 
I 

GT 6.000 10.000 30.000 50.000 75.000 100.000 0.000 0.000 0.000 0.000 

• CROSS SECTION AT MOUTH OF LAKE • X1 0.000 18.000 225.000 270.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 586.400 0.000 586.300 50.000 586.200 100.000 5B6.400 150.000 5B6.600 200.000 

• GR 586.700 21B.000 5B3.300 225.000 5B2.900 22B.000 5B2. 500 230. 000 5B1. 700 231. 000 • 

I 
- GR 581.700 235.000 582. 500 236.000 5B6.900 270.000 5B7. 500 300.000 58B. 100 350.000 -

GR 5B8.300 400.000 5B8.300 450.000 58B. 500 500.000 0.000 0.000 0.000 0.000 

• ' • CROSS SECTION DOWNSTREAM OF BRIDGE 
Xl 60.000 19. 000 225.000 270.000 60.000 60.000 60.000 0.000 -0. 150 0.000 

I • 
GR 586. 700 0.000 5B6.600 50.000 5B6. 500 100.000 5B6.700 150.000 5B6.900 200.000 • GR 5B7.000 21B.000 5B4. 100 225.000 5B3.200 22B.000 5B2.B00 230.000 5B2.000 231. 000 
GR 5B2.000 233.000 5B2.000 235.000 5B2.B00 236.000 5B7.200 ·270.000 5B7.B00 300.000 

• GR 5B8.400 350.000 58B.600 400.000 58B.600 450.000 58B.B00 500.000 0.000 0.000 • 
I 

Xi iOEi.000 0.000 0.000 O.oOO 48.000 48.000 48.000 0.000 0.075 0.000 

• X3 0.000 0.000 0.000 227.000 0.000 239.000 0.000 0.000 0.000 0.000 • 
NC 0.000 0.000 0.020 0.300 0. 500 0.000 0.000 0.000 0.000 0.000 

• X1 114.000 0.000 0.000 0.000 6.000 6.000 6.000 0.000 0.032 0.000 • X3 0.000 0.000 0.000 228.000 0.000 237.000 0.000 0.000 0.000 ..... .,.,. .......... 

I 
u.uvu 

• CROSS SECTION DOWNSTREAM OF BRIDGE • X1 120.000 0.000 0.000 0.000 6.000 6.000 6.000 0.000 0.032 0.000 
X3 0. 000 0.000 0.000 230.000 0.000 236.000 0.000 0.000 0.000 0.000 

I • • 
• • 
• • 



• • 
• 10 SEP 86 10:47:26 PAGE 2 • 
• • 

DOWNSTREAM FACE OF HWY 110 BRIDGE 

• Xl 121. 000 19.000 225.000 270.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 • X3 0.000 0.000 0.000 230.000 0.000 236.000 0.000 0.000 0.000 0.000 
BT -17.000 0.000 586.700 0.000 50.000 586.600 0.000 100.000 586. 500 0.000 

• BT 0.000 150.000 586.700 0.000 200.000 586.900 0.000 218.000 587.000 0.000 • BT 0.000 230.000 586.900 582.800 231. 000 587.000 584. 500 233.000 587.000 586.300 
BT 0.000 235.000 587. 100 584. 500 236.000 587. 100 582.800 270.000 587.200 0.000 

• BT 0.000 300.000 587.800 0.000 350.000 588.400 0.000 400.000 588.600 0.000 • BT 0.000 450.000 588.600 0.000 500.000 588.800 0.000 0.000 0.000 0.000 
GR 586.700 0.000 586.600 50.000 586.500 100.000 586.700 150.000 586.900 200.000 

• GR 587.000 218.000 584. 100 225.000 583.200 228.000 582.800 230.000 582.000 231. 000 • GR 582.000 233.000 582.000 235.000 582.800 236.000 587.200 270.000 587.800 300.000 
GR 588.400 350.000 588.600 400.000 588.600 450.000 588.800 500.000 0.000 0.000 

• ' • Xl 135.000 0.000 0.000 0.000 14.000 14.000 14.000 0.000 0.000 0.000 
X2 0.000 0.000 0.000 0. 000 0.000 0.000 1. 000 0.000 0.000 0.000 

• X3 0.000 0.000 0.000 230.000 0.000 236.000 0.000 0.000 0.000 0.000 ' • 
Xl 148.000 0.000 0.000 0.000 13.000 13.000 13.000 0.000 0.000 0.000 

• X2 0.000 0.000 0.000 0.000 0.000 0.000 1. 000 0.000 0.000 0.000 • X3 0.000 0.000 0.000 230.000 0.000 236.000 0.000 0.000 0.000 0.000 

• UPSTREAM FACE OF HWY 110 BRIDGE • Xl 175.000 22.000 225.000 270.000 27.000 27.000 27.000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 230. 000 0.000 236.000 0.000 0.000 0.000 0.000 

• BT -16.000 0.000 586.700 0.000 50.000 586.600 0.000 100.000 586. 500 0.000 • BT 0.000 150.000 586. 700 0.000 200.000 586.900 0.000 230.000 586.900 582.800 
BT 0.000 231. 000 587.000 584. 500 233.000 587.000 586.300 235.000 587. 100 584.500 

• BT 0.000 236.000 587. 100 582.800 270.000 587.200 0.000 300.000 587.800 0.000 • BT 0.000 350.000 588.400 0.000 400.000 588.600 0.000 450.000 588.600 0.000 
BT 0.000 500.000 588.800 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 

• GR 586.700 0.000 583. 400 25.000 583.200 50.000 583.400 75.000 583.600 100.000 • GR 583.700 125.000 583.400 150.000 583.400 175.000 583.500 200.000 584. 100 225.000 
GR 583.200 228.000 582.800 230.000 582.000 231. 000 582.000 233.000 582.000 235.000 

• GR 582.800 236.000 587.200 270.000 587.800 300.000 588.400 350.000 588.600 400.000 • GR 588.600 450.000 588.800 500.000 0.000 0.000 0.000 0.000 0.000 0.000 

• CROSS SECTION UPSTREAM OF BRIDGE • Xl 176.000 0.000 0.000 0.000 1. 000 1. 000 1. 000 0.000 0.000 0.000 
X3 0.000 0.000 0.000 230.000 0.000 236.000 0.000 0.000 0.000 0.000 

• NC 0.000 0.000 0.035 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • 
Xl 179.000 0.000 0.000 0.000 3.000 3.000 3.000 0.000 0.000 0.000 

• X3 0.000 0.000 0.000 227.000 0.000 239.000 0.000 0.000 0.000 0.000 • 
NC 0.000 0.000 0.000 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 

• Xl 326.000 26.000 225.000 250.000 147.000 147.000 147.000 0.000 0.000 0.000 • GR 586.700 0.000 583.400 25.000 583.200 ·50.000 583.400 75.000 583.600 100.000 I 

GR 583.700 125.000 583.400 150.000 583.400 175.000 583.500 200.000 584. 100 225.000 

• GR 583.200 228.000 582.800 230.000 582.400 235.000 582. 400 240.000 583.200 245.000 • GR 584.600 250.000 587.700 275.000 590.200 300.000 591. 900 325.000 589.800 350.000 
GR 590. 100 375.000 589. 700 400.000 593.600 425.000 590.000, 450.000 588. 500 475.000 

• GR 588.400 500.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
I • 

• • 



• -.. 10 SEP 86 10:47:26 

• 
I CROSS SECTION AT BAR LAKE 

I • • 
X1 476.000 26.000 225.000 
GR 586.700 0.000 583.400 
GR 583.700 125.000 583.400 
GR 583. 200 228.000 582.800 
GR 584.600 250.000 587.700 

I • • 

GR 590. 100 375.000 589.700 
GR 588. 400 500.000 0.000 
EJ 0.000 0.000 0.000 

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

250.000 150.000 150.000 150.000 0.000 
25.000 583.200 50.000 583.400 75.000 

150. 000 583.400 175.000 583. 500 200.000 
230.000 582.400 235.000 582.400 240.000 
275. 000 590.200 300.000 591.900 325.000 
400.000 593.600 425.000 590.000 450.000 

0.000 0.000 0.000 0.000 0.000 
0. 000 0.000 0.000 0.000 0.000 

PAGE 3 

0.000 0.000 
583.600 100.000 
584. 100 225.000 
583.200 245.000 
589.800 350.000 
588.500 475.000 

0.000 0.000 
0.000 0.000 

• 
e 

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

I • 

• 
I • 

• 
• 

I 



• • 
• 10 SEP 86 10:47:26 PAGE 4 • 
• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL □LOSS BANK ELEV • 

G GLOB GCH GROB ALDB ACH ARDB VOL TWA LEFT/RIGHT 

• I TIME VLDB VCH VRDB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TDPWID ENDST 

• *PROF 1 • 
• CCHV= 0. 100 CEHV= 0.300 • *SECNO 0. 000 

CROSS SECTION AT MOUTH OF LAKE 

• 0.00 1. 00 5B2.70 0.00 580. 14 582.75 0.05 0.00 0.00 5B3.30 • 10. 0. 10. 0. 0. 5. 0. 0. 0. 586. 90. 
0.00 0.00 1. 83 0. 00 0.000 0.035 0.000 0.000 5B1.70 229.00 

• 0.003710 0. 0. 0. 0 0 0 0.00 8. 55 237. 55 • 
• *SECNO 60.000 • CROSS SECTION DOWNSTREAM OF BRIDGE 

60.00 1. 06 5B2. 91 0.00 0.00 582.95 0.04 0.20 0.00 583.95 

• 10. 0. 10. 0. 0. 6. 0 . 0. 0. 587.05 • 0.01 0.00 1. 66 0.00 0.000 0.035 0.000 0.000 581. 85 228.67 
0.002973 60. 60. 60. 1 0 0 0.00 9.37 238.05 

• • *SECNO 108.000 

• 3470 ENCROACHMENT STATIONS= 227.0 239.0 TYPE= 1 TARGET= 12.000 • 108.00 1. 12 583.05 0. 00 0.00 583.08 0.04 0. 13 0.00100000.00 

• 10. 0. 10. 0. 0. 7 . 0. 0. 0. 100000.00 • 0. 02 0.00 1. 52 0.00 0.000 0.035 0.000 0.000 581. 92 228.40 
0.002449 48. 48. 48. 2 0 0 0.00 10.08 238.48 

• • CCHV= 0.300 CEHV= 0. 500 

• *SECND 114.000 • 3470 ENCROACHMENT STATIONS= 228.0 237.0 TYPE= 1 TARGET= 9.000 

• 114. 00 1. 09 583.05 0.00 0.00 583.09 0.04 0.01 0.00100000.00 • 10. 0. 10. 0. 0. 6. 0. 0. 0. 100000.00 
0.02 0.00 1. 60 0.00 0.000 0.020 0.000 0.000 581. 96 228. 50 

• I 0.000782 6. 6. 6. 1 0 0 0.00 8.50 237.00 :,-. 
•,.,- • 

• *SECNO 120.000 • 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6.000 

• CROSS SECTION DOWNSTREAM OF BRIDGE • 120.00 1. 06 583.05 0.00 0.00 583. 10 0.05 0.00 0.00100000.00 
10. 0. 10. 0. 0. 6. 0. 0. 0. 100000.00 

• 0.02 0.00 1. 78 0.00 0.000 0.020 0.000 0.000 581. 99 230.00 • 0.000780 6. 6. 6. 0 0 0 0.00 6.00 236.00 

• • 
• • 



• 10 SEP 86 10:47:26 PAGE 5 • 
• SECNO DEPTH CWSEL CRIWS WSELK HL □LOSS BANK ELEV • EG HV 

G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

• TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST 

• *SECNO 121. 000 • 
• 3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586. 50 MAX ELLC= 586.30 • 
I • I 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6.000 • DOWNSTREAM FACE OF HWY 110 BRIDGE 

121. 00 1. 05 583.05 0. 00 0.00 583. 10 0.05 0.00 0.00100000.00 - 10. 0. 10. 0. 0. 5. 0. 0. 0. 1nnnnn.nn ... 

I 
• .. 

0.02 0.00 1. 83 0. 00 0.000 0.020 0.000 0.000 582.00 230.00 
0.000861 1. 1. 1. 0 0 0 -0.04 6,00 236.00 

• ' • 
*SECNO 135.000 

I • 3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586.50 MAX ELLC= 586.30 • 
• 3470 ENCROACHMENT STATIONS= 230.0 236.0 TARGET= 6.000 • TYPE., 1 

I 
135.00 1. 06 583.06 0. 00 0.00 583. 12 0.05 0.01 0.00100000.00 

• 10. 0. 10. 0. 0. 6. 0. 0. 0. 100000.00 • 0.02 0.00 1. 81 0. 00 0.000 0.020 0.000 0.000 582.00 230.00 
0.000835 14. 14. 14. 0 0 0 -0.04 6.00 236.00 

• ' • 

I 
- -

*SECNO 148.000 

• 3370 NORMAL BRlDGE,NRD= 17 MIN ELTRD= 586. 50 MAX ELLC= 5°86. 30 • 

I • 
3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6. 000 • 

148.00 1. OB 583.08 0. 00 0.00 583. 13 0.05 0.01 0.00100000.00 

• 10. 0. 10. 0. 0. 6. 0. 0. 0. 100000.00 • 0.03 0.00 L 78 0. 00 0.000 0.020 0.000 0.000 582.00 230.00 

I 
0.000804 13. i3. i 3. 0 0 0 -o. 04 6.00 236.00 

• • 
*SECNO 175.000 

• ' • 
I 

3370 NORHAL BRIDGE,NRD= 16 HIN ELTRD= 586. 50 HAX ELLC= 586.30 

• ' • 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6.000 

• I • • • 
• • 



. ; • I 
I 

•: :LO SEP 86 10:47:26 PAGE 6 • . , 
UPSTIREAM FACE OF HWY 110 l3IRIDGE • 

175.00 1. 10 583. 10 0. 00 0.0() 583. 15 0.05 0.02 0.00100000.00 ., 10. 0. 10. 0. 0. 6. 0. 0. 0. 10000,0. 00 • 0.03 0. 00 1. 74 0.00 0.00() 0.020 0.000 0.000 5E32.00 230.00 
0.000751 27. 27. ~!7. () 0 0 -0.05 6.00 236.00 

• • 
•i3ECNO 176.000 

• I • 3•470 ENCROACHMENT STATIONS= 2:10. 0 23,!.. 0 TYPE= 1 TARGiET= j~. 000 I 

CROSS SECTION UIPSTREAM OF BRIDGE . , 176.00 1. 10 583. 10 0. 00 0. 01:> 583. 15 0.05 0.00 0.00100000.00 I • 10. 0. 10. 0. 0 .. 6. 0. 0. 0. 100000.00 I 

0.03 0. 00 1. 72 0.00 0. 0010 0.020 0.000 0.000 5B2.00 230.00 

• ,o. 000710 1. 1. 1. ID 0 0 0.00 6.00 236.00 I • I 

• •SECNO 179.000 I • 
3•470 ENCROACHMENT STATIONS= 2~!7. 0 23"i'.O TYPE= 1 TARGiET= 1:2. 000 

• 179.00 1. 12 5813. 12 0. 00 0. 010 583. 16 0.04 0.00 0.00100000.00 • 10. 0. 10. 0. 0 .. 6. 0. 0. 0. 100000.00 
0.03 0. 00 1. 54 0.00 0. 0010 0.035 0.000 0.000 5B2.00 228.44 

• ,o. 002534 3. 3. 3. 1 0 0 0.00 9.96 238.40 • 
• CiCHV= 0. 100 CEHV= o,. 300 ' • •SECNO. 326.000 

• 3:265 DIVIDED FLOW ' • 
326.00 0. 93 5El3. 33 0. 00 0. o,o 583.34 0.01 0. 18 0.00 584. 10 . , 10. 0. 10. 0. 2 . 12. 0. 0. 0. 584.60 • 0.08 0.09 0.85 0.00 0. 07r0 0.035 0.000 0.000 5132. 40 34.23 

0.000716 147. 147. 1•~7. :2 0 0 0.00 •49. 40 245.45 

• • 
•SECNO 476.000 

• I • 3.265 DIVIDED FLOW 
I 

• CROSS SECTION /l,T BAR LAKE I • 476.00 1. 01 5El3. 41 0. 00 0. o,o 583.42 0.01 0.08 0.00 584. 10 
10. 1. 9. 0. 6. 13. 0. 0. 0. 584.60 

• 0. 14 0. 10 0. 71 0. 00 0. 07 1D 0. 035 0.000 0.000 5132. 40 24.91 • 0.000450 150. 150. 1!:iO. ;2 0 0 0.00 ,;,9_ 26 245.76 

I 

• I • I 
I 
I 

• I • I 

• • I 
' ' • I • 
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10 SEP 86 10:47:26 

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

************************************************** 

Tl 
T2 
T3 

MANISTEE TOWNSHIP - FIS 
BAR LAKE OUTLET TO MOUTH OF LAKE MICHIGAN 
BACKWATER PROFILES - 30 CFS 

.J1 ICHECK ING 

3. 

NINV 

0. 

IDIR STRT 

0 . 

,..12 NPROF 

2.000 

IPLOT 

0.000 

PRFVS 

-1. 000 

0. 0.000000 

XSECV 

0.000 

XSECH 

0.000 

THIS RUN EXECUTED 10 SEP 86 

METRIC 

0.00 

HVINS 

0.0 

G 

0. 

WSEL 

580. 140 

FN ALLDC IBW . CHNIM 

0.000 0.000 0.000 0.000 

FQ 

0.000 

ITRACE 

0.000 

PAGE 7 

10:47:29 

• 
• 
• 
• 
• 
• 
• 
• 

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



• • 
• • - 10 SEP 86 10:47:26 PAGE 8 -
• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV • 

G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

• TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA I • SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

• I • *PROF 2 

• CCHV= 0. 100 CEHV= 0.300 • *SECNO 0.000 
3720 CRITICAL DEPTH ASSUMED 

• I CROSS SECTION AT MOUTH OF LAKE • 0.00 i. ii 582. Bi 582.i:ii 580. i4 583. i4 0.33 0.00 0.00 583.30 
30. 0. 30. 0. 0. 7. 0. 0. o. 586.90 

• 0.00 0.00 4. 60 0.00 0.000 0.035 0. 000 0.000 581. 70 228.43 • 0.022534 0. 0. 0. 0 19 0 0.00 10.00 238.43 

• *SECNO 60. 000 • 
CROSS SECTION DOWNSTREAM OF BRIDGE 

• 60. 00 1. 67 583. 52 0. 00 0.00 583. 59 0.07 0.42 0.03 583.95 • 30. 0. 30. 0. 0. 14. 0. 0. 0. 587.05 I 

" "' " "" " ... " "" n nnn n nr:,ic:. n nnn I'\ t'\t'\t'\ c:o, cc; !:'.>!:'.>L Jl!'] 
'-'• V.& v. vv ~ . .,..., v. 'VV V, V\JV V, VWt.l V. VV\J v. vvv t.lW.I., '-'"" ._,.,_, ............ 

• 0.003376 60. 60. 60. 3 0 0 0.00 16. 34 242.76 • 
• *SECNO 108.000 • 

3470 ENCROACHMENT STATIONS= 227.0 239.0 TYPE= 1 TARGET= 12.000 

• 108.00 1. 73 583. 66 0. 00 0.00 583.73 0.08 0. 14 0.00100000.00 • 30. 0. 30. 0. 0. 14. 0. 0. 0. 100000.00 
0.01 0.00 2.20 0. 00 0.000 0.035 0.000 0.000 581. 92 227.00 - 0.002640 48. 48. 48. 2 0 Q 0.00 12.00 239.00 I -• .I • 

I 
I 

• CCHV= 0.300 CEHV= 0.500 • *SECNO 114.000 .. 

• 3470 ENCROACHMENT STATIONS= 228.0 237.0 TYPE= 1 TARGET= 9.000 I • 114. 00 1. 70 583. 65 0.00 0.00 583.76 0. 10 0.01 0.01100000.00 
30. 0. 30. 0. 0. 12. 0. 0. o. 100000.00 

• 0.01 0.00 2. 58 0. 00 0.000 0.020 0.000 0.000 581. 96 228.00 • 0.001109 6. 6. 6. 2 0 0 0.00 9.00 237.00 

• *SECNO 120.000 • - 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6.000 .. - CROSS SECTION DOWNSTREAM OF BRIDGE -
• • 
• • 
• • 



II -. -
II 

.. 10 SEP 86 10:47:26 PAGE 9 
... 

II • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV • 
G GLOB OCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

II • TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

I • 120.00 1. 64 583. 63 0.00 0.00 583.80 0. 17 0.01 0.03100000.00 • 
I 

30. 0. 30. 0. 0. 9. 0. 0. 0. 100000.00 

• 0.01 0. 00 3. 32 0. 00 0.000 0.020 0.000 0.000 581.99 230.00 I • 0.001767 6. 6. 6. 2 0 0 0.00 6.00 236.00 

• • I - *SECNO 121. 000 

-. 3370 NORMAL BRIDGE.NRD= 17 MIN ELTRD= 586.50 MAX EU .. C= 586.30 -I • 
... 

3470 230.0 236.0 T"'l'PE= i TARGET= 6.000 

I • ~N~~UA~HM~NI olAl!UNo= • DOWNSTREAM FACE OF HWY 110 BRIDGE 
121. 00 1. 62 583. 62 0.00 0.00 583.81 0. 19 0.00 0.01100000.00 

I • 30. 0. 30. 0. 0. 9 . 0. 0. 0. 100000.00 • 0.02 0. 00 3. 50 0.00 0.000 0.020 0.000 0.000 582.00 230.00 
n nrv·"'.lltl"'lr.l_ • . • n ~ n _n An L nn. -,-,L "" I 
\J, VVC:: .i DC .. . . .. .., .., .., -v ...... v ,.;;,.vv ~u~- ...,..., 

• • 
I *SECNO 135.000 

• 3370 NORMAL BR!DGE,NRD= 17 MIN ELTRD= 586. 50 MAX ELLC= 586.30 • 
I • 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6. 000 • 

135.00 1. 66 583.66 0.00 0.00 583.B4 0. 19 0.03 0.00100000.00 - 30. 0. 30. 0. 0. 9. 0. 0. 0. 100000.00 -I • 0.02 0. 00 3. 46 0.00 0.000 0.020 0.000 0.000 582.00 230.00 ... 
0.002122 14. 14. 14. 0 0 0 -0.42 6.00 236.00 

I • • 
*SECNO 14B.000 

I • 3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586. 50 MAX ELLC= 586.30 • 
I • I 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6. 000 • 
I 148.00 1. 69 583.69 0.00 0.00 593.B7 0. 1B 0.03 0.00100000.00 

• 30. 0. 30. o. 0. 9 . 0. 0. 0. 100000.00 • 0.02 0.00 3.39 0.00 0,000 0,020 0.000 0,0Q0 582.Q0 230.00 

I 
0. _002008 13. 13. 13. 0 0 0 -0.46 6.00 236.00 

• i • 
- -I • 

.. 
I • • 
I • • 
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10 SEP 86 

SECNO 
G 
TIME 
SLOPE 

10:47:26 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

*SECNO 175.000 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

• 3370 NORMAL BRIDGE,NRD= 16 MIN ELTRD= 586.50 MAX ELLC= 586.30 

• 3470 ENCROACHMENT STATIONS= · 230. 0 236.0 TYPE= 1 TARGET= 
UPSTREAM FACE OF HWY 110 BRIDGE 

175.00 1. 76 583.76 0.00 0.00 583.93 0. 17 0.05 

• 30. 0. 30. 0. 0. 9. 0. 0. 
0.02 0.00 3.26 0.00 0.000 0.020 0.000 0.000 

0. 001813 27. 27. 27. 1 0 0 -o. 54 . , 
*SECNO 176.000 

• 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 
CROSS SECTION UPSTREAM OF BRIDGE 

• 176.00 1. BO 583.80 0.00 0.00 583.94 0. 14 0.00 
30. 0. 30. 0. ,, --:'"'·' · -· 0. 10. 0. 0. 

0.02 0.00 3.01 .. ,e-,-.-m;,- o. ooo 0.020 0.000 0.000 

• 0.001334 1. 1. '1. 2 0 0 0.00 

. , *SECNO 179.000 

3470 ENCROACHMENT STATIONS= 227.0 239.0 TYPE= 1 TARGET= 

• 179.00 1. 91 583.91 0.00 0.00 583.97 0.06 0.00 
30. 0. 30. 0. 0. 16. 0. 0. 

0.02 0.00 1. 90 0.00 0. 000 0.035 0.000 0.000 

• 0.001669 3. 3. 3. 2 0 0 0.00 

• CCHV= 0. 100 CEHV= 0.300 
*SECNO 326.000 

• 3265 DIVIDED FLOW 

326.00 1. 61 584.01 0.00 0.00 584.02 0.00 0.05 

• 30. 17. 13. 0. 106. 26. 0. 0. 
0. 15 0. 16 0. 51 0.00 0.070 0.035 0.000 0.000 

0.000125 147. 147. 147. 2 0 0 0.00 

• 
• 
• 
• 

OLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

6.000 

0.00100000.00 
0. 100000.00 

582.00 230.00 
6.00 236.00 

6.000 

0.01100000.00 
0 . 100000.00 

582.00 230.00 
6.00 236.00 

12.000 
0.03100000.00 

0. 100000.00 
582.00 227.00 

12.00 239.00 

0.01 584. 10 
0. 584.60 

582.40 20.35 
223.66 247.91 

• 
PAGE 10 • 

• 
• 

I • 

• 
• 
• 
• 
• 

, . 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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:10 SEP 86 10:47:26 

SECNO DEPTH CWSEL CRlloilS 
G (lLOB GCH GROBI 
TIME IJLOB VCH VROB: 
SLOPE :(LOBL XL,CH XLOB:R 

*BECNO 476.000 

3:265 DIVIDED FLOW 

CRDS!:l SECTION AT BAR LAKE 
476.00 1. 63 584. 03 0. 00 

30. 17. 13. 0. 
0.29 0. 16 0. 49 0. 00 

0.000114 150. 150. 15i0. 

WSELK EG 
ALOB ACH 
XNL XNCH 
ITRIAL IDC 

0.00 584.03 
109. 26. 

0. 07() 0.035 ., 
<. 0 

• 
PAGE 11 

,. 
I 

I 

HV HL □LOSS BANK ELEV • ARDB VOL T~JA LEFT/RIGHT 
XNR WTN EL.MIN SISTA 
!CONT CORAR TClPWID EIIIIDST • 

• 
• 

0.00 0.02 0.00 584 .. 10 
0. 1. 1. 58•4. 60 • 0.000 0. 000 5El2. 40 20 .. 21 

0 0.00 2~!4. 75 247 .. 97 • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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10 SEP 86 10: 4•7: 26 

******************'**********"•**********•II-********** HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50, 51, 52, 5:l, 54, 55, 56 

******************'**********-1:t**********~"'********** 

T1 MANISTEE TOWNSHIP - FIS 
T2 BAR LAKE OUTLET TO MCIUTH OF LAKI~ MICHIGAN 
T3 BACKWATER PROFILES - 50 CFS 

J1 ICHIECK INO NINV IDIR STRT 

,o. 4. 0. 0. 0.000000 

J2 NPRl□F IPLOT PRFVS XSECV XSECH 

3 .. ·ooo 0. 000 -1. CIOO 0.000 0.0010 

• 
PAGE 12 ,.t • 

• 
THIS RUN EXECUTED H> SEP 86 10:47:30 • 

• 
• 
• 

METRIC HVINS 0 WBEL FG • 0.00 0.0 0. 1580. 140 0.000 

FN ALLDC IBW CHNIM !TRACE • 
0.000 0.000 0.000 0.000 0.000 • 

• 
• 
• 
• 
• 
• 
• 
• 

, . 
• 
• 
• 
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10 SEP 86 10: 4-7: 26 

SECNO DEPTH CWSEL CRIWS I..JSELK EG 
Q GLOB OCH GROB ,lliLOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC 

*PROF 3 

CCHV-= 0. 100 CEHV-= 0.300 
*SECNO 0. 000 
3720 CRITICAL DEPTH ASSUMED 

CROSS SECTION AT MOUl:H OF LAKE 
0. 00 1. 431 583. 13 583. 13 !580. 14 583.49 

5•0. 0. 50. 0. 0. 10. 
0. ,oo 0.00 4.81 0.00 0.000 0.035 

0.021434 0. 0. 0. 0 22 

*SECNO ,60. 000 
CROSS SECTION DOWNSTRtEAM OF BRIDGE 

60. ,oo 2.01 583.86 0.00 0.00 583.96 
5,0. 0. 50. 0. 0. 20. 

0. ,01 0. 00 2.50 0.00 0.000 0.035 
0. 0036-42 60. 60. 60. 3 0 

*SECNO 108.000 

3470 EN1CROACHMENT STATIONS-= 227.0 239.0 TYPE-= 
108. ,oo 2.08 584.01 0.00 0.00 58-4. 13 

5,0. 0. 50. 0. 0. 18. 
0. ,01 0. 00 2.82 0.00 0.000 0.035 

0.003258 48. 48. 48. 2 0 

CCHV= 0.300 CEHV= 0. 500 
*SECNO 114.000 

.3470 EN1CROACHMENT STATIONS= 228.0 237.0 T'VPE-= 
114. ,oo 2.03 583.99 0.00 0.00 584. 17 

510. 0. 50. 0. 0. 15. 
0. 101 0.00 3.42 0.00 0.000 0 ... 020 

0. 0015•46 6. 6. 6. 2 0 

*SECNO 120.000 

3470 EN1CROACHMENT STATIONS= 230. 0 236. 0 TYPE= 
CROSS SECTION DOWNSTRiEAM OF BRIDGE 

• 
PA,GE 13 ... •• I 

I 
I 

HV HL OLOSS BANK ELEV • 
AROEJ VOL TWA LEFT/RIGHT 
XNR WTN ELMIN SSTA 
ICOIIIT CORAR TOPWID ENDST • 

• 
• 

0. 36 0.00 0.00 583.30 • 
0. 0. 0. 586. 90 

0. 0100 0.00() 581. 70 226.26 
0 0.0() 14.62 240.88 • 

• 
0. 10 0. 4•~ 0.03 583.95 

0. 0. 0. 587.05 • 
0.000 0.00() 581. 85 225.30 

0 0. 0() 20.05 245.35 • 
, . 

1 TARGET= 12.000 
0. 12 0. 17 0. 01100000. 00 

0. 0. 0. 100000.00 • 
0. o,oo 0.00() 581. 92 227.00 

0 0.00 12.00 239.00 •• 
• 

1 TARGET= 9.000 
0. 18 0. O!, 0. 031 •00000. 00 • 

0. 0. 0. 100000.00 
0.000 0.00() 581. 96 228.00 

0 0.00 9.00 237.00 • 
• 

1 TARGET= 6.000 • 
• 
• 
• 
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10 SEP 86 10: •i7: 26 

SECNO DEPTH ·CWSEL CRIWS WSELK EGI HV HL G GLOB GCH GROB ALOB AC:H AROlB VOL TIME VLOB VCH VROB XNL XNCH XNR WTN SLOF1E XLOBL XLCH XLOBR ITRIAL II>C ICONT CORAR 

120.00 1. 9•• 583.93 0.00 0.00 5El4. 26 0. 33 0.01 
!l~O. 0. 50. 0. 0. 11. 0. 0. 

0. 01 0.00 4.62 0.00 0.000 0.020 0.000 0.000 
0. 0029151 6. 6. 6. 2 0 0 0.00 

*SECNO 121. 000 

3370 N□IRMAL BRIDGE,NRD= 17 M:IN ELTRD= 586. 50 MAX ELLC= 586.30 

3470 EN,CROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 
DOWNSTREAl'I FACE OF Hl4Y 110 BRIOit::E 

121. 00 1. 90 583.90 0.00 0.00 58:4. 29 0.40 0. 0ID 
50. 0. 50. 0. 0. 10. 0. 0 .. 

0.01 0. 0C► 5.06 0.00 0.000 0.020 0. ()00 0. 00C:l 
0.004171 1. 1. 1. 2 0 0 -o. 7:1 

*SECNO 135.000 

3370 NOIRMAL BRIDGE, NRD= 17 MJ:N EL TRD= :586. 50 MAX ELLC= 586. 30 

3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 
135.00 2. oo, 584.00 0.00 0.00 584.36 0. 36 o. o:; 

5,0. 0. 50. 0. 0. 10. 0. 0. 0. ,01 0. 00, 4.83 0.00 0.000 0.020 0. o,oo 0.00() 
0. 0036'92 14. 14. 14. 2 0 0 -0. B•~ 

*SECNO 148.000 

3370 NOIRMAL BRIDGE, NRD= 17 MIN EL TRD= :586. 50 MAX IELLC= 586. 30 

3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 
148.00 2.07 584.07 0.00 0.00 58-4.41 0. 34 0. 0~i 

50. 0. 50. 0. 0. 11. 0. 0. 
0.01 0.00 4.68 0.00 0.000 0.020 0, 000 0. 00C► 

0. 0033'?6 13. 13. 13. 2 0 0 -o. 9~, 

• I 
I 
I 

Pi~GE 14 .. ,. 
I 

OLOSS BANK ELEV • TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST • 

0. 071.00000. 00 • 0. 100000.00 
581. 99 230.00 

6.00 236.00 • 
• 
• 

6.000 • 0.03100000.00 
0. 100000.00 

582.00 230.00 • 6.00 236.00 

• 
• 

6.000 • 0.01100000.00 
0. 100000.00 

582.00 230.00 • 6.00 236.00 

• 
, . 

6.000 • 0. 01 H>0000. 00 
0. :100000.00 

582.00 230.00 • 6.00 236.00 

• 
, . 
• 
• 



• • 
• 10 SEP 86 10:47:26 PAGE 15 • 
• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV • 

G GLOB OCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

• TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR ITRIAL - IDC ICONT CORAR TOPWID ENDST 

• *SECNO 175.000 • 
• f 3370 NORMAL BRIDGE,NRD= 16 MIN ELTRD= 586.50 MAX ELLC= 586.30 • 
• 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET"' 6.000 • UPSTREAM FACE OF HWY 110 BRIDGE 

175.00 2.20 584.20 0.00 0.00 584. 51 0.31 0.09 0.01100000.00 

• 50. 0. 50. 0. 0. 11. ·o . 0. 0. 100000.00 • 0.02 0.00 4.44 0.00 0.000 0.020 0.000 0.000 582.00 230.00 
0.002974 27. 27. 27. 2 0 0 -1. 16 6.00 236.00 

• • 
*SECNO 176.000 

• 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6.000 • 
CROSS SECTION UPSTREAM OF BRIDGE 

• 176.00 2. 31 584.31 0.00 0.00 584. 53 0.23 0.00 0.02100000.00 • 50. 0. 50. 0. 0. 13. 0. 0. 0. 100000.00 
0.02 0. 00 3. 83 0.00 0.000 0.020 0.000 0.000 582.00 230.00 

• 0.001761 1. 1. 1. 2 0 0 0.00 6.00 236.00 • 
• *SECNO 179.000 • 

3470 ENCROACHMENT STATIONS= 227.0 239.0 TYPE= 1 TARGET= 12.000 

• 179.00 2. 51 584. 51 0.00 0.00 584.59 0.07 0.00 0.05100000.00 • 50. 0. 50. 0. 0. 23. o. 0. 0. 100000.00 
0.02 0.00 2. 17 0.00 0.000 0.035 0.000 0.000 582.00 227.00 

• 0:001474 3. 3. 3. 2 0 0 0.00 12.00 239.00 • 
• CCHV= 0. 100 CEHV= 0.300 • *SECNO 326.000 ' 

326.00 2.21 5B4.61 0.00 0.00 584.61 0.00 0.02 0.01 584. 10 

• 50. 35. 15. 0. 229. 40. 0. 1. 0. 584.60 I • 0.20 · 0. 15 0.38 0.00 0.070 0.035 0.000 0.000 582.40 15.83 
0.000044 147. 147. 147 . 2 0 0 0.00 234.26 250.09 

• • *SECNO 476.000 

• CROSS SECTION AT BAR LAKE • 476.00 2.22 584.62 0.00 0.00 584.62 0.00 0.01 0.00 584.10 
50. 35. 15. 0. 230. 40. 0. 1. 1. 584.60 

• 0.39 0. 15 0.3B 0.00 0.070 0.035 0.000 0.000 582.40 15.77 • 0.000043 150. 150. 150. 2 0 0 0.00 234.37 250. 14 

• • 
• I • 
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10 SEP 86 10:47:26 

*******'***********'**********i~**********~lt********** 
HEC2 IRELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MOD IF !CATION - 50, 51, 52, 5~1, 54, 55, 56 

*******"*********************ilr'**********ilf********** 

Tl MANISTEE TOWNSHIP - FIS 
T2 BAR LAKE OUTLET TO MCIUTH OF LAKE MICHIGAN 
T3 BACKWATER PROFILES - 75 CFS 

Jl !CHECK ING NINV IDIR STRT 

0. 5 .. 0. 0. 0.000000 

J2 NPRIJF IPLOT PRFVS; XSECV XSECH 

4. 000 0.000 -1. 000 0. OC)O 0. 00() 

THIS RUN EXECUTED 11:) SEP 86 

METRIC HVINS G WSEL FG 

0.00 0.0 0. 1580. 140 0.000 

FN ALLDC IBW CHNIM ITRACE 

0.000 0.000 0.000 0.000 0.000 

PAiGE 16 .,.,. 

10:47:31 

• 
• 
• 
• 
• 
• 
• 
• 
• 

, . 
• 
• 

·• 
, . 
• 
• 

, . 
• 
• 
• 
• 
• 
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• 10 SEP 86 10:47:26 PAGE 17 r .. • 
• I • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 

G GLOB OCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

• TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA " • SLOPE XLOBL XLCH XLOBR ITRIAL IDC !CONT CORAR TOPWID ENDST 

• *PROF 4 • 
• CCHV= 0. 100 CEHV= 0.300 • *SECNO 0. 000 

3720 CRITICAL DEPTH ASSUMED 

• CROSS SECTION AT MOUTH OF LAKE • 0.00 1. 68 583.38 583.38 580. 14 583.80 0.41 0.00 0.00 583.30 
75. 0. 75. 0. 0. 15. 0. 0. 0. 586.90 

• I 0.00 0.03 5. 17 0.00 0.070 0.035 0.000 0.000 581. 70 224.83 • 0.020477 0. 0. 0. 0 14 0 0.00 17.99 242.82 

• *SECNO 60.000 • CROSS SECTION DOWNSTREAM OF BRIDGE 

• 60.00 2. 30 584. 15 0.00 0.00 584.28 0. 13 0.45 0.03 583.95 • 75. 0. 75. 0. 0. 26. 0. 0. 0. 587.05 
0.01 0. 01 2.85 0.00 0.070 0.035 0.000 0.000 581. 85 224. 51 

• 0.003874 60. 60. - 60. 3 0 0 0.00 23.09 247.61 • 
• *SECNO 108.000 • 3470 ENCROACHMENT STATIONS= 227.0 239.0 TYPE= 1 TARGET= 12.000 

• 108.00 2. 37 584.30 0.00 0.00 584.49 0. 19 0. 19 0.02100000.00 • 75. 0. 75. 0. 0. 21. 0. 0. 0. 100000.00 
0.01 0.00 3.51 0.00 0.000 0.035 0.000 0.000 581. 92 227.00 

• 0.004172 48. 48. 48. 2 0 0 0.00 12.00 239.00 • 
• CCHV= 0.300 CEHV= 0. 500 • *SECNO 114.000 

• 3470 ENCROACHMENT STATIONS= 228.0 237.0 TYPE= 1 TARGET= 9.000 • 114. 00 2.30 584.26 0.00 0.00 584. 56 0.30 0.02 0.05100000.00 
75. 0. 75. 0. 0. 17. 0. 0. 0. 100000.00 

• 0.01 0.00 4.39 0.00 0.000 0.020 0.000 0.000 581. 96 228.00 • 0.002205 6. 6. 6. 2 0 0 0.00 9.00 237.00 

• *SECNO 120.000 • 
• 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6.000 I • CROSS SECTION DOWNSTREAM OF BRIDGE 

• • 
• ' • 
• • 
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10 SEP 86 10:47:26 

SECNO DEPTH CWSEL CRIWS I.JSELK EG HV HL G GLOB GCH GROB ,~LOB ACH AROB: VOL TIME VLOB VCH VROB J(NL XNCH XNR WTN SLOPIE XLOBL XLCH XLOBR :£TRIAL ID,c ICONIT CORAR 

120. •DO 2. 14 584. 13 0.00 0.00 58,4. 73 0.60 0. 0~2 
TS. 0. 75. 0. 0. 12. 0. 0. ·o: ,01 0.00 6. 22 0.00 0.000 0., 020 0.000 0. 00() 

0. 0049:22 6. 6. 6. 2 0 D 0.00 

*SECNO 121. 000 

3370 NOl~MAL BRIDGE, NRD= 17 MIN ELTRD= i;s6. 50 MAX 1=:LLC= 586. 30 

3470 ENCROACHMENT :STATIONS= 230.0 236.0 TYPE= 1 TARGET= 
DOWNSTREAM FACE OF HWY 110 BR IDGIE 

121. 00 2.05 584, 05 0. 00 0.00 58•~- 83 0.78 0.01 7~;. 0. 75. 0. 0. 11. ,o. 0. 0. ()1 0.00 7. 10 0.00 0.000 0.020 0. o,oo 0. ooo, 
0.0078b8 1. 1. 1. 2 0 0 -0.91 

*SECNO ll35. 000 

3370 NOF!MAL BRIDGE,, NRD= 1 7 MI iN EL TRD= 5,86. 50 MAX ELLC= 586. !30 

3470 ENCROACHMENT STATIONS= 
135.00 2.35 584, 35 

7~i. 0. 75. 
0.01 0.00 6. 31 

0. 0058~i5 14. 14. 

*SECNO 1.48. 000 

230.0 
0.00 

0. 
0.00 

14. 

236.0 
0.00 

0. 
0.000 

3 

TYPE= 
58~L 97 

12. 
0.020 

0 

1 TARGET= 
0. c!.2 0. 09 

0. 0. 
0.000 0.000 

0 -1. 41 

3370 NORI MAL BRIDGE, NRD= 1 7 MIN EL TRD= 586. 50 MAX E,LLC= 586. :30 

3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 
148,QiO 2.50 584. 50 0.00 0.00 585i. 06 0. !;6 0.07 75,. 0. 75. 0. 0. 13. <>. 0. O.Qil 0.00 5.99 0.00 ,o. 000 0.020 0.000 0.000 

0. 00515•4 13. 13. 13. 2 0 0 -1. 71 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST 

0. 151,00000. 00 
0. 100000.00 

581. 99 230.00 
6.00 236.00 

6.000 

0.09100000.00 
0. JLOOOOO. 00 

582.00 230.00 
6.00 236.00 

6.000 
0. 051C)OOOO. 00 

0. l.00000. 00 
582.00 230.00 

6.00 236.00 

6.000 
0. 0210,0000. 00 

0. 100000.00 
582.00 230.00 

6.00 236.00 

• 
PA,GE 18 

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

, . 
• 
• 
• 
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- 10 SEP 86 10:47:26 PAGE 19 -
• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL □LOSS BANK ELEV • 

G GLOB OCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

I • 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

• *SECNO 175.000 • 
I • 3370 NORMAL BRIDGE,NRD= 16 MIN ELTRD= 586. 50 MAX ELLC= 586.30 • I 

I 

• 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6,000 • 
I 

UPSTREAM FACE OF HWY 110 BRIDGE 
175.00 2.72 584. 72 0.00 0.00 585.21 0.49 0. 13 0.02100000.00 

• 75. 0. 75. 0. 0. 13. 0. 0. 0. 100000.00 • 0.01 0.00 5. 63 0.00 0.000 0.020 0.000 0.000 582.00 230.00 
0.004530 27. 27. 27. 2 0 0 -2. 19 6.00 236.00 

I • • *SECNO 176.000 

• 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6.000 • ,-.nr,.~r, SECTION UPSTREAM -- nl"lo T 'P'\.l"\.r-\,.,n:UW'W ur »n:, U\:::iC. 

• 176.00 2.97 584. 97 0.00 0.00 585.27 0.30 0.00 0.06100000.00 • 75. 0. 75. 0. 0. 17. 0. 0. 0. 100000.00 
0.01 0.00 4. 39 0.00 0.000 0.020 0.000 0.000 582.00 230.00 

• 0.001924 1. 1. 1. 2 0 0 0.00 6.00 236.00 • 
• *SECNO 179.000 • 3470 ENCROACHMENT STATIONS= 227.0 239.0 TYPE= 1 TARGET= 12.000 - 179.00 3.26 585.26 0.00 0.00 585.34 0.09 0.00 0.06100000.00 • I 
• 75. 0. 75. 0. 0. 32. 0. 0. 0. 100000.00 

0.01 0.00 2.35 0.00 0.000 0.035 0.000 0.000 582.00 227.00 

• 0.001265 3. 3. 3. 2 0 0 0.00 12.00 239.00 • 

I • 
CCHV= 0. 100 CEHV= 0.300 • *SECNO 326.000 

326.00 2. 96" 585. 36 0.00 0.00 585. 36 0.00 0.01 0.01 584. 10 

• 75. 55. 19. 0. 387. 58. 2. 1. 0. 584.60 • 0.23 0. 14 0.33 0.05 0.070 0.03'5 0.070 0.000 582.40 10. 17 
0.000020 147. 147. 147. 2 0 0 0.00 245.94 256. 11 

• • *SECNO 476.000 - CROSS SECTION AT BAR LAKE -- 476.00 2.96 585.36 0.00 0.00 585.36 0.00 0.00 0.00 584. 10 • 
75. 55. 19. 0. 388. 59. 2. 2. 1. 584.60 

I • 0.44 0. 14 0.33 0.05 0.070 0.035 0.070 0.000 582.40 10. 14 • 0.000020 150. 150. 150. 2 0 0 0.00 245.99 256. 14 

• • 
• • 
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10 SEP 86 i0:47:26 

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

T1 MANISTEE TOWNSHIP - FIS 
T2 BAR LAKE OUTLET TO MOUTH OF LAKE MICHIGAN 
T3 n Ar-u 1.1 ATCD DDr"'ll'CTI C'C - '"" l"<CO ur,\..,r,_r,, '-" r-nu.--- .1.1.o~u - ....... -,,---, 

Jl !CHECK ING NINV IDIR STRT 

0. 6. 0 . 0. 0.000000 

J2 NPROF IPLOT PRFVS XSECV XSECH 

15. 000 0.000 -1. 000 0.000 0.000 

• 
20 • 

• 
THiS RUN EXECUiED iO SEP 86 10:47:32 • 

• 
• 
• 

METRIC HVINS G WSEL FG • 
0.00 0.0 0. 580. 140 0.000 

FN ALLDC IBW CHNIM !TRACE • 
0.000 0.000 0.000 0.000 0.000 • 

• 
• I 
• 
A -
• 
• 
• 
• ,. -
• 
• 
• 
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10 SEP 86 10:47:26 

SECNO DEPTH CWSEL CRIWS WSELK 
Q GLOB QCH GROB ALOB 
TIME VLOB VCH VROB XNL 
SLOPE XLOBL XLCH XLOBR !TRIAL 

*PROF 5 

CCHV= 0. 100 CEHV= 0. 300 
*SECNO 0. 000 
3720 CRITICAL DEPTH ASSUMED 

CROSS SECTION AT MOUTH OF LAKE 
0.00 1. BB 593. 58 583. 58 580. 14 
100. 0. 100. 0. 0. 
0.00 0.03 5. 52 0.00 0.070 

0.019332 0. 0. 0. 0 

*SECNO 60.000 
CROSS SECTION DOWNSTREAM OF BRIDGE 

60.00 2. 53 594. 3B 
100. 0. 100. 
0.01 0.46 3. 14 

0.004040 60. 60. 

*SECNO 109. 000 

3470 ENCROACHMENT STATIONS= 
10B.00 2.60 584. 52 

100. 0. 100. 
0.01 0.00 4. 15 

0. 005167 48. 48. 

CCHV= 0.300 CEHV= 
*SECNO 114.000 

0. 500 

3470 ENCROACHMENT STATIONS= 
114.00 2. 50 584.46 

100. 0. 100. 
0.01 0.00 5.30 

0. 002929 6. 6. 

*SECNO 120.000 

3301 HV CHANGED MORE THAN HVINS 

0.00 0.00 
0. 0. 

0.00 0.070 
60. 3 

227.0 239.0 
0.00 0.00 

0. 0. 
0.00 0.000 

48. 2 

228.0 237.0 
0.00 0.00 

0. 0. 
0.00 0.000 

6. 2 

. ,.a:'✓ • ~ .. . . .. • PAGE 2t'.,· ·. 

EG HV HL OLOSS BANK ELEV • 
ACH AROB VOL TWA LEFT/RIGHT 
XNCH XNR WTN ELMIN SSTA 
IDC !CONT CORAR TOPWID ENDST 

' • 
• 

' • 
584.05 0. 47 0.00 0.00 583.30 • 

18. 0. 0. 0. 586.90 
0.035 0.000 0.000 581. 70 224.43 

17 0 0.00 19.BB 244.31 I • 
• 

594. 54 0. 15 0.46 0.03 5B3.95 
32. 0. 0. 0. 5B7.05 • 

0.035 0.000 0. 000 591. B5 223.95 
0 0 0.00 25. 46 249.41 • 

• 
TYPE= 1 TARGET= 12.000 

584.79 0.27 0.22 0.03100000.00 
24. 0. 0. 0. 100000.00 • 

0.035 0.000 0.000 581. 92 227.00 
0 0 0.00 12.00 239.00 • 

• 
TYPE= 1 TARGET= 9.000 

584.90 0.44 0.02 0.08100000.00 
I • 

19. 0. 0. 0. 100000.00 
0.020 0.000 0.000 581. 96 228.00 

0 0 0.00 9.00 237.00 I • 
• 
• 
• 
• 
• 



• • 
I • 10 SEP 86 10:47:26 PAGE 22 • 

• I -
I 
- SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV -G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

• TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST 

I • • 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6.000 

• I CROSS SECTION DOWNSTREAM OF BRIDGE • 120.00 2.22 584.21 584. 17 0.00 585.20 0.99 0.03 0.28100000.00 

I 
100. 0. 100. 0. 0. 13. 0. 0. 0. 100000.00 

• 0.01 0.00 7.97 0.00 0.000 0.020 0.000 0.000 581. 99 230.00 • 0.007840 6. 6. 6. 6 11 0 0.00 6.00 236.00 

• • 

I 
*SECNO 121. 000 -

• 3370 NORMAL BRIOGE,NRD= 17 MIN ELTRO= 586. 50 MAX ELLC= 586.30 • 7185 MINIMUM SPECIFIC ENERGY 

• 8720 CRITICAL DEPTH ASSUMED • 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6.000 

• DOWNSTREAM FACE OF HWY 110 BRIDGE • 121.00 2. 16 584. 16 584. 16 0.00 585.43 1. 27 0.01 0. 14100000.00 
100. 0. 100. 0. 0. 11. o. 0. 0. 100000.00 

• I 0.01 0. 00 9.03 0.00 0.000 0.020 0.000 0.000 582.00 230.00 • 0.012417 1. 1. 1: 3 12 0 -1. 09 6.00 236.00 

• *SECNO 135.000 • 
• 3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586.50 MAX ELLC= 586.30 • I I 

• ~il"'7n ENCR□ACHME!'JT QT .AT T n1tt..1c:- ':1"3n n ....,"3L n TVDC'- • TARGET= L nnn 

I 
...,"""T,v ....,, r,!J ,l,l.ll'IIIJ- c..w-. '-I 

c;...,..., __ 
I Jr-1;.- • ..... ...,,.,..., • 135.00 2. 90 584.90 0. 00 0.00 585.70 0.80 0. 13 0. 14100000.00 

100. 0. 100. 0. 0. 14. o. 0. o. 100000.00 

• 0.01 0. 00 7. 18 0. 00 0.000 0.020 0.000 0.000 582.00 230.00 • 0.007412 14. 14. 14. 5 0 0 -2.68 6.00 236.00 

I • 
I • *SECNO 148.000 

• 3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586. 50 MAX ELLC= 586.30 • 
I • 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6.000 • 148.00 3.06 585.06 0.00 0.00 585.81 0.75 0.09 0.02100000.00 I 

100. 0. 100. 0. 0. 14. o. o. o. 100000.00 - 0.01 0. 00 6. 95 0. 00 0.000 0.020 0.000 0.000 582.00 230.00 -
I 

• 0.007008 13. 13. 13. 2 0 0 -3. 16 6. 00 236.00 • 
";· .. • • 

• • 



• • 
• -I - 10 SEP B6 10:47:26 PAGE 23 -
• • I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 

G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

• TIME VLOB VCH VROB XNL XNCH XNR WTN ELHIN SSTA • SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

• *SECNO 175.000 • 
• 3370 NORMAL BRIDGE,NRD= 16 MIN ELTRD= 586.50 MAX ELLC= 5B6.30 • 
• 3470 ENCROACHMENT STATIONS= 230. 0 236. 0 TYPE= .1 TARGET=- · 6. 000 • UPSTREAM FACE OF HWY 110 BRIDGE 

175.00 3.32 5B5. 32 0.00 0.00 5B6. 01 0.69 0. 1B 0.02100000.00 

• 100. 0. 100. 0. 0. 15. 0. 0. 0. 100000.00 • 0.01 0.00 6.65 0.00 0.000 0.020 0.000 0.000 582.00 230.00 
0.006570 27. 27. 27. 2 0 0 -4. 10 6.00 236.00 

• • 
*SECNO 176.000 

I • I • 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET"' 6. ·ooo 
CROSS SECTION UPSTREAM me BRIDQE" 

• 176.00 3.BO 5B5.80 0.00 0.00 5B6. 12 0.32 0.00 0. 11100000.00 ' • 100. 0. 100. 0. 0. 22. 0. 0. 0. 100000.00 
0.01 0.00 4. 54 0.00 0.000 0.020 0.000 0.000 5B2.00 230.00 

• 0.001772 1. 1. 1. 3 0 0 0.00 6.00 236.00 • 
. . 

*SECNO 179.000 ' • • • 3470 ENCROACHMENT STATIONS= 227.0 239.0 TYPE= 1 TARGET= 12.000 

• 179.00 4. 11 5B6. 11 0.00 0.00 5B6.20 0. 09" 0.00 0.07100000.00 • 100. 0. 100. 0. 0. 42. 0. 0. 0. 100000.00 
0.01 0.00 2. 37 0.00 0.000 0.035 0.000 0.000 582.00 227.00 

• 0.001016 3. 3. 3. 2 0 0 0.00 12.00 239.00 • 
• CCHV= 0. 100 CEHV= 0.300 • *SECNO 326.000 

326. 00. 3.B1 5B6.21 0.00 0.00 586.21 0.00 0.01 0.01 584. 10 

I • 100: 76. 24. 1. 573. BO. 10. 1. 1. 5B4.60 • 0.25 0. 13 0.30 0.06 0.070 0.035 0.070 0.000 5B2.40 3. 71 
0.000011 147. 147. i47. 2 0 0 0.00 --- _ ... ..... ~- --

I 
·,:~::r-,. "ii:!, C:01:!~ "7't:f 

• • *SECNO 476.000 

• CROSS SECTION AT BAR LAKE • 476.00 3.81 586.21 0.00 0.00 586. 21 0.00 0.00 0.00 584. 10 
100. 76. 24. 1. 573. BO. 10. 4. 1. 5B4.60 

• 0. 50 0. 13 0.30 0.06 0.070 0. 035 .. 0.070 0.000 582. 40. 3. 70 • 0. 000011 150. 150. 150. 2 0 0 0.00 259.29 263.00 

• ' • 
• • 
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.. • 
• I THIS RUN EXECUTED 10 SEP 86 10:47:34· • ************************************************** 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 

I • 
ERROR CORR - 01,02,03,04,05,06 • MODIFICATION - 50,51,52,53,54,55,56 

************************************************** 

• I • 
I 

NOTE- ASTERISK <•> AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

• • BACKWATER PROFILES - 10 

• -
I 

- SUMMARY PRINTOUT TABLE 150 -
• SECNO XLCH ELTRD ELLC ELMIN G CWSEL CRIWS EG 10K*S VCH AREA . 01K • 
• 0.000 0.00 0.00 0.00 581. 70 10.00 582. 70 0.00 582. 75 37. 10 1. 83 5.45 1. 64 I • * 0.000 0.00 0.00 0.00 581. 70 30.00 582.81 582.81 583. 14 225.34 4.60 6.52 2.00 I 

* 0.000 0.00 0.00 0.00 581. 70 50.00 583. 13 583. 13 583.49 214.34 4.81 10.40 3.42 I 
I • * 0.000 0.00 0.00 0.00 581. 70 75. 00' 583. 38 583.38 583.80 204.77 5. 17 14. 52 5.24 I • * 0.000 0.00 0.00 0.00 581.70 100.00 583. 58 583. 58 584.05 193.32 5.52 18. 19 7. 19 I 

• 60.000 60.00 0.00 0.00 581.85 10.00 582.91 0.00 582.95 29. 73 1. 66 6.04 1. 83 • 60.000 60.00 0.00 0.00 581. 85 30.00 583. 52 0.00 583. 59 33. 76 2. 15 13.93 5. 16 
60.000 60.00 0,00 0.00 581. 85 50.00 583.86 0.00 583. 96 36.42 2. 50 20.04 8.29 

• 60.000 60. 00 0.00 0.00 581.85 75. 00. 584. 15 0.00 584.28 38.74 2.85 26.34 12.05 • I 60.000 60.00 0.00 0.00 581. 85 100.00 584.38 0.00 584. 54 40.40 3. 14 31. 99 15.73 

• 108.000 48.00 0.00 0.00 581. 92 10.00 583.05 0.00 583.08 24.49 1. 52 6.58 2.02 • 108.000 48.00 0.00 0.00 581. 92 30.00 583.~6 0.00 583. 73 26.40 2.20 13.63 5.84 
108.000 48.00 0.00 0.00 581. 92 50.00 584.01 0.00 584. 13 32. 58 2.82 17.73 8.76 

• "·'11'\.0 l'\l'\I'\ An l'\I'\ n nn n nn e~• ~- -e nn e~• -- n nn e-• ·~ .. -- - e• -· -e .. . . 

I 
.LVQ. VV\,/ .... CJ. UV v.uv v.vv ;JD.l. '7,:! , .:J. UV ;10"'+, ..:JU v.vv .:n:, ..... "'+7 ... J.. ,,:! ..;J • .;J .l r:! 1 .. ..1;1 1.L.01 • 108.000 48.00 0.00 0.00 581. 92 100.00 584. 52 0.00 584.79 51. 67 4. 15 24.09 13.91 

• ' 
114.000 6.00 0. 00 0.00 581. 96 10.00 583.0:, 0.00 583. ·09 7.82 1. 60 6.26 3. 58 • 114.000 6.00 0.00 0.00 581. 96 30.00 583.65 0.00 583. 76 11. 09 2. 58 11. 61 9.01 
114.000 L "" " "" " "" GCi CL i:::::;.n nn c;a"l ca " "" °'CIA t "7 . " AL -, A<> t.11 Le> 1., '"71 

I 
\,.lo"'"' -· "'"' "'· 'V'W' ..,...,.a.. 7Q "'"'· "'"' 

.,_._,, I I "'. ,.,...,. V-"'T• .. I ,& ..,_ ..,..., -· ..,.._ .&."T.-- .&.~. , .I, 

• 114.000 6.00 0.00 0.00 581.96 75.00 584.26 0.00 584. 56 22.05 4.39 17.0B 15.97 • I 114.000 6.00 0.00 0. 00 581. 96 100.00 584.46 0.00 584. 90 29.29 5.30 18.88 18.48 

• 120.000 6.00 0.00 0.00 581. 99 10.00 583. 05 0.00 583. 10 7.80 1. 78 5.63 3. 58 • 120.000 6.00 0.00 0.00 581. 99 30.00 583.63 0.00 583. 80 17.67 3.32 9.03 7. !4 
120.000 6.00 0.00 0.00 581. 99 50.00 583.93 0.00 584. 26 29. 51 4.62 10.82 9.20 

I • I 120.000 6. 00 0.00 0.00 581.99 75.00 584. 13 0.00 584. 73 49.22 6.22 12.05 10.69 • 120.000 6. 00 0.00 0.00 581. 99 100.00 584.21 584. 17 585. 20 78.40 7. 97 12.55 11.29 

- • • 

• ' • 
• • 



• I • 
• 10 SEP 86 10:47:26 PAGE 25 • 
• I • SECN0 XLCH · ELTRD ELLC ELMIN 0 CWSEL CRIWS EG l0K*S VCH AREA . 01K 

• 121. 000 1. 00 586. 50 586.30 582.00 10.00 583.05 0.00 583. 10 8.61 1. 83 5.48 3.41 • 121. 000 1. 00 586. 50 586.30 582.00 30.00 583.62 0.00 583.81 21. 86 3. 50 8.58 6.42 
121. 000 1. 00 •·'>.586. 50 586.30 582.00 50. 00 583.90 0.00 584.29 41. 71 5.06 9.87 7.74 
121. 000 ' 582.00 584.05 0.00 584.83 78.68 7. 10 10.57 8.46 • 1. 00 ,.,. 586. 50 586.30 75.00 • * 121. 000 1. 00 586. 50 586.30 582.00 100.00 584. 16 584. 16 585.43 124. 17 9.03 11. 07 8.97 

• 135.000 14. 00 · ,-586. 50 586.30 582.00 10.00 583.06 0.00 583. 12 8.35 1. 81 5. 53 3.46 • 135.000 14.00 -,;,586. 50 586.30 582.00 30.00 583.66 0.00 583.84 21. 22 3.46 8.67 6. 51 
135.000 14.00 586. 50 586.30 582.00 50.00 584.00 0.00 584.36 36.92 4.83 10.35 8.23 

• 135.000 14. 00 586. 50 586.30 582.00 75.00 584.35 0.00 584.97 58. 55 6.31 11. 88 · 9.80 • 135.000 14. 00 586. 50 586.30 582.00 100.00 584.90 0.00 585.70 74. 12 7. 18 13.92 11. 62 

• 148.000 13.00 586. 50 586.30 582.00 10.00 583.08 0.00 583. 13 8.04 1. 78 5.61 3. 53 • 148.000 13. 00 586. 50 586.30 582.00 30.00 583.69 0.00 583.87 20.08 3.39 8.85 6.69 
148.000 13.00 586. 50 586:30 582.00 50.00 584.07 0.00 584.41 33.96 4.68 10.69 8.58 

• 148.000 13.00 586. 50 586.30 582.00 75.00 584. 50 0.00 585.06 51. 54 5.99 12. 52 10.45 • 148.000 13. 00 586. 50 586.30 582.00 100.00 585.06 0.00 585.81 70.08 6.95 14.38 11. 95 

• 175.000 27. 00 586. 50 586.30 582.00 10. 00 · · 583. 10 0.00 583. 15 7. 51 1. 74 5. 74 3.65 • 175.000 27.00 586. 50 586.30 582.00 30.00 583.76 0.00 583.93 18. 13 3.26 9. 19 7.05 
175.000 27.00 586. 50 586.30 582.00 50.00 584.20 0.00 584.51 29.74 4.44 11. 26 9. 17 

• 175.000 27.00 586.50 586.30 582.00 75.00 584.72 0.00 585.21 45.30 5.63 13.33 11. 14 • 175.000 27.00 586.50 586.30 582.00 100.00 585.32 0.00 586.01 65.70 6.65 15.04 12.34 

• 176.000 1. 00 0.00 0.00 582.00 10.00 583. 10 0.00 583. 15 7. 10 1. 72 5.81 3.75 • 176.000 1. 00 0.00 0.00 582.00 30.00 583.80 0.00 583.94 13.34 3.01 9.98 8.21 
176.000 1. 00 0.00 0.00 582.00 50.00 584.31 0.00 584. 53 17.61 3.83 13.05 11. 91 

• 176.000 1. 00 0.00 0.00 582.00 75.00 584.97 0.00 585.27 19.24 4.39 17.08 17. 10 • 176.000 1. 00 0.00 0.00 582.00 100.00 585.80 0.00 586. 12 17.72 4. 54 22.00 23.75 

• 179.000 3.00 0.00 0.00 582.00 10.00 583. 12 0.00 583. 16 25.34 1 .. 54 6.48 1. 99 • 179.000 3.00 0.00 0.00 582.00 30.00 583.91 0.00 583.97 16.69 1. 90 15.80 7.34 
179.000 3.00 0.00 0.00 582.00 50.00 584. 51 0.00 584. 59 14. 74 2. 17 23.05 13.03 

• 179:·000 3.00 0.00 0.00 582.00 75.00 585.26 0.00 585.34 12.65 2.35 31. 96 21. 09 • 179. 000 3.00 0.00 0.00 582.00 100.00 586. 11 0.00 586.20 10. 16 2.37 42.20 31. 38 

• 326.000 147.00 0.00 0.00 582.40 10.00 583.33 0.00 583. 34 7. 16 0.85 13. 59 3.74 • 326.000 147. 00 0.00 0.00 582.40 30.00 584.01 0.00 584.02 1. 25 0. 51 131. 05 26.87 
326.000 147. 00 0.00 0.00 582. 40 50.00 584.61 0.00 584.61 0.44 0.38 268.80 75.29 

• 326.000 147.00 0.00 0.00 582.40 75.00 585.36 0.00 585.36 0.20 0.33 448. 13 166.90 • 326.000 147.00 0.00 0.00 582.40 100.00 586.21 0.00 586.21 0. 11 0.30 663.36 307.34 

• 476.000 150.00 0.00 0.00 582.40 10.00 583.41 0.00 583.42 4. 50 0.71 19. 14 4.71 • 476.000 150.00 0.00 0.00 582.40 30.00 584.03 0.00 584.03 1. 14 0.49 135.38 28.04 
476.000 150.00 0.00 0.00 582.40 50. 00 584.62 0.00 584.62 0.43 0.38 270.44 76.00 

• 476.000 150.00 0.00 0.00 582.40 75.00 585.36 0.00 585.36 0.20 0.33 448.90 167.35 • 476.000 150. 00 0.00 0.00 582.40 100.00 586.21 0.00 586.21 0. 11 0.30 663.78 307.64 

• • 
• • 
• I • 
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• BACKWATER PROFILES - 10 • 
• ' 

SUMMARY PRINTOUT TABLE 150 • 
• SECNO G CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH • 0.000 10.00 582.70 0.00 0.00 2. 56 8. 55 0.00 

• .. 0.000 30.00 582.81 0. 11 0.00 2.67 10.00 0.00 • .. 0.000 50.00 583. 13 0.32 0.00 2.99 14.62 0.00 .. 0.000 75.00 583.38 0.25 0.00 3.24 17.99 0.00 

• .. 0.000 100.00 583. 58 0. 19 0.00 3.44 19.88 0.00 • 60.000 10.00 582.91 0.00 0. 21 o.oo_ 9.37 60.00 

• 60.000 30.00 583. 52 0.61 0.70 0.00 16.34 60.00 • 60.000 50.00 583.86 0. 34 0.73 0.00 20.05 60.00 
60.000 75.00 584. 15 0.29 0.77 0.00 23.09 60.00 

• 60.000 100. 00 584.38 0. 23 0.81 0.00 25.46 60.00 • 108.000 10.00 583.05 0.00 0. 14 0.00 10.08 48.00 

• 108.000 30.00 583.66 0.61 0. 14 0.00 12.00 48.00 • 108.000 50.00 584.01 0.35 0. 15 0.00 12.00 48.00 
108.000 75.00 584.30 0.29 · 0. 15 0.00 12.00 48.00 

• ' 
108.000 100.00 584. 52 0.23 0. 14 0.00 12.00 48.00 • 114. 000 10.00 583.05 0.00 0.01 0.00 8. 50 6.00 

• 114. 000 30.00 583.65 0.60 0.00 0.00 9.00 6.00 • 114. 000 50.00 583.99 0.33 -0.02 0.00 9.00 6.00 
114. 000 75.00 584.26 0.27 -0.04 0.00 9.00 6.00 

• I 114. 000 100.00 584.46 0.20 -0.06 0.00 9.00 6.00 I • 120.000 10.00 583.05 0.00 0.00 0.00 6.00 6.00 

• 120.000 30. 00 583.63 0. 58 -0.03 0.00 6.00 6.00 • 120.000 50. 00 583.93 0. 30 -0.06 0.00 6.00 6.00 
120.000 75.00 584. 13 0.20 -o. 13 0.00 6.00 6.00 

• I 120.000 100.00 584.21 0.08 -0.25 0.00 6.00 6.00 • I 

121.000 10.00 583.05 0.00 0.00 0.00 6.00 1. 00 

• 121. 000 30. 00. 583.62 0. 57 -o. 01 0.00 6.00 1. 00 • 121. 000 50. 00 583.90 0.28 -0.03 0.00 6.00 1. 00 
121. 000 75.00 584.05 0. 15 -0.08 0.00 6.00 1. 00 

• .. 121. 000 100.00 584. 16 0. 11 -0.05 0.00 6.00 1. 00 • 135.000 10.00 583.06 0.00 0.01 0.00 6.00 14.00 

• 135.000 30.00 583.66 0. 59 0.04 0.00 6.00 14.00 • 135.000 50. 00 584.00 0.34 0. 10 0.00 6.00 14.00 
135.000 75.00 584.35 0.35 0.31 0.00 6.00 14.00 

• ' 135.000 100.00 584. 90 0. 54 0.74 0.00 6.00 14.00 • 148.000 10.00 583.08 0. 00 0.01 0.00 6.00 13.00 

• 148.000 30.00 583.69 0.62 0.04 0.00 6.00 13.00 • 148.000 50.00 584.07 0.38 0.08 0.00 6.00 13.00 
148.000 75.00 584. 50 0.43 0. 15 0.00 6.00 13.00 

• ' 148.000 100.00 585.06 0. 55 0. 16 0.00 6.00 13.00 • 
• • 
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• I • SECNO () CWSEL DIFWISP DIFWSX DIFKWl:l TOPWID XLCH ·, 

• 175.000 llO. 00 583. 10 o,. 00 0. 02 0.00 6.00 27. OC> • 175.000 :30. 00 583. 76 o,. 66 0.07 0.00 6.00 27.00 
175.000 !50. 00 584.20 0.44 0. 13 0. ()0 6.00 27.00 

• I 175.000 75.00 584.72 0. 52 0. 22 0. ()0 6.00 27. 0() • ' 175.000 1()0. 00 585.32 o,. 60 0.27 0. ()0 6.00 27.00 

• 176.000 :lO. 00 583. 10 o,. 00 0. 00 0. ()0 6.00 1. 00 ! • 176.000 :30. 00 583.80 o,. 69 0. 03 0. (lO 6.00 1. 0() 
176.000 :5o. oo 584. 31 o,. 51 0. 10 0. ()0 6.00 1. 00 

• I 176.000 75.00 584.97 o,. 67 0. 25 0. 1:)0 6.00 1. 00 :• 176.000 100.00 585. BO o,. 83 0.48 0.1:lO 6.00 1. 00 

• 179.000 :10.00 583. 12 o,. 00 0.02 0.1:lO 9.96 3. 00 • 179.000 :30. 00 583.91 o,. 79 0. 11 0.1:lO 12.00 3. 0() 
179.000 :;o. oo 59,4_ 51 o,. 60 0. 21 0.1:lO 12.00 3. 0() 

•: 179.000 75.00 585.26 o,. 74 0.28 0.1:lO 12.00 3. 0() I • 179.000 100.00 586. 11 o,. 85 0. 31 0.1:lO 12. 00 3. 0() ' 

• 3.!6. ooo :10. 00 583.33 o,. 00 0.21 0.1:lO 49.40 147. 00 • 3c!6. ooo :30. 00 58-4. 01 o,. 69 · 0. 10 0.1:lO 223.66 147. 0() I 

3.!6. ooo !50. 00 584.61 o,. 60 0. 10 0. 1:lO 234.26 147. 0() 

• 3c!6. ooo 75.00 585.36 01• 75 0. 10 0. l:lO 245.94 147. 0() 
I • 3c!6. ooo 1()0. 00 596.21 01• 95 0. 10 0. i:lO 259. 27 147. 0() 

• 476.000 :10. 00 583.41 o,. 00 0. 09 0. l:lO 99.26 150. 0() I • 476.000 :30. 00 594.03 o,. 62 0.02 0. l:lO 224.75 150. 0() 
476.000 150. 00 584.62 o,. 58 0. 01 0. l:>O 234. 37 150.00 

• 476.000 75.00 585.36 o,. 74 0. 00 0.1:>0 245.99 150.00 ' • 476.000 1()0. 00 586.21 o,. 85 0. 00 0. l:>O 259.29 150.0() I 
I 
I 
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I 
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SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= 0.000 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 0.000 PROFILE= 3 CRITICAL DEPTH ASSUMED 
l;AUrION SECNO= 0.000 PROFILE= 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 0.000 PROFILE= 5 CRITICAL DEPTH ASSUMED 

CAUTION SECNO= 121.000 PROFILE= 5 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 121. 000 PROFILE= 5 MINIMUM SPECIFIC ENERGY 
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1) COUNTY: 

2) STUDY NAME: . . r 

3) WATERCOURSE: Awr l"°LE- ~(_,J, 

4) DOCUMENT TYPE: 
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1 ::f'·****·***if*********~***i'f-**➔t-ifa***~$-*.l,!·*-lt***-lt**'"·*****~••l$-***** 

i 

* ~JATER SURFACE PROF ILES ,. 
~- VERSION OF NOVEMBER 1976 ., 
* UPDl,TED MAY i 984 * 
* 
·"· RUN DATE 12 JAN 87 TIME 12:47:46 

12 JAN B7 12:47:47 

X X 
X X 
X X 
xxxxxxx 
X X 
X X 
X X 

* 
* 

xxxxxxx 
X 
X 
xxxx 
X 
X 
xxxxxxx 

xxxxx xxxxx 
X X X X 
X X 
X xxxxx xxxxx 
X X 
X X X 

xxxxx xxxxxxx 

,u_,*************·***********~** **·J.l·* *'**-t'r** 
* U.S. ARMY CORPS OF ENGINEERS 
* THE HYDROLOGIC ENGINEERING CENTER 
-!!· 609 SECOND STREET, SU I TE D 
* DAVIS, CALIFORNIA 95616 
* (916) 440-2105 (FTS) 448-2105 

**·Ii·***************·~********'~********** 

PAGE 1 

THIS RUN EXECUTED 12 JAN 87 12: 47: 47, 
i:f-**·if-********'*****'********-fi:·~******-Jf*************{t•~·* 

Hc~d ~cLcA~c DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 

·******·Jfit·***~·************************************·ll-* 

MANISTEE TOWNSHIP - FIS 
C 
Tl . 
T2 
T3 

BAR LAKE OUTLET OF' LAKE MICHIGAI~ 
100-YEAR FLOOD, 50 CFS 

Jl ICHECK 

0. 

,!2 NPROF 

INQ 

0. 

!PLOT 

NINV 

0 . 

PRFVS 

IDIR STRT 

0. 0.000000 

XSECV XSECH 

METRIC HVINS G WSEL FG 

0.00 0. 0 50. 580. 140 0. 000 

FN ALLDC !BW CHN!M !TRACE 

• -1. 000 0. 000 -1. 000 0.000 0.000 0.000 0.000 0.000 0. 000 0. 000 

• 
• ., 
• 
• 

NC 

X1 
GR 
<JR 
GR 
GR 

Xi 
GR 
Gf~ . . 

0.070 
CROSS 
0.000 

586.400 
586. 70() 
581.700 
588.300 

CROSS 
60.000 

586. 700 
587.000 

• •• 
• 

0.070 
SECTION AT 

18. 000 
0. 000 

218.000 
235.000 
400.000 

0. 035 
MOUTH OF LAKE 

225.000 
586.300 
583. 300 
582. 500 
588.300 

0. 100 

270. 000 
50. 000 

225. 000 
236. 000 
450. 000 

SECTION DOWNSTREAM OF BRIDGE 
19.000 225.000 270. 000 

0. 000 586.600 50. 000 
= 

• 
584. 100 
582.000 
588.600 

• i 

• 
I • 

0.300 

0. 000 
586.200 
582. 900 
586.900 
588. 500 

I I 

-- •• 
= •• 
= =•• 
= • 

o. 000 

0.000 
100.000 
228.000 
270.000 
500.000 

60.000 
100.000 

• • 
•• 

• ••• 

0.000 

0.000 
586.400 
582. 500 
587. 500 

0.000 

60.000 
586.700 
582.800 
• •• •• = • 

0. 000 0.000 0.000 

0. 000 0. 000 0.000 
150.000 586. 600 200.000 
230. 000 581. 700 231. 000 
300. 000 588. 100 350. 000 

0. 000 0. 000 0.000 

0.000 -0. 150 0.000 
150. 000 586.900 200.000 
230.000 582. 000 • •• 

• •• 587.800 • •• 
• •• 0. 000 • • 

• 
, . 
• 
• 
• 
• 
• 

' -• I • 
• 
• 
• 
• 
• 
• 
• I. 
• 
• 
• 
• 
• 



• Xi 108. 000 0.000 0.000, 0. 000 48. 000 48.000 48.000 0.000 0. 075 0.000 :• X3 0.000 0. 000 0. 000 227. 000 0. 000 23'~. 000 0.000 0.000 0.000 0.000 

• I • NC 0. 000 0.000 0.020 0. 300 0. 500 0. 000 0.000 0.000 0. 000 0.000 
Xi 114.000 0.000 0.000 0.000 6. 000 6. 000 6.000 0. 000 0. 032 0.000 

• X3 0.000 0.000 0.000 228. 000 0.000 237. 000 0. 000 0.000 0.000 0.000 • CROSS SECTION DOI.JNSTREAM OF BRIDGE 
Xi 120.000 0. 000 0,000 0. 000 6. 000 6. 000 6.000 0. 000 0.032 0.000 • X3 0. 000 0.000 0. 000 230. 000 0. 000 236.000 0. 000 0. 000 0.000 0.000 • 

• DOWNSTREAM FACE DF HWY .tlO BRIDGE • Xi 121. 000 19. 000 225. 000 270. 000 1. 000 !. 000 1. 000 0.000 0. 000 0.000 I 

X3 0.000 0. 000 0.000 230. 000 0. 000 236. 000 0.000 0.000 0. 000 0. 000 
BT -17,000 0.000 586. 700 0. 000 50. 000 586. 600 0.000 100.000 586. 500 0.00() • BT 0.000 150.000 586. 700 0. 000 200. 000 58,~. 900 0.000 218. 000 587. 000 0.000 • BT 0.000 230.000 586.900 582.800 231. 000 587. 000 5i84. 500 233.000 587.000 586.300 

i • I 12 JAN 87 1~2: 47: 47 PAGE 2 • ' 
I 

• I 
I • ' BT 0. 000 235.000 587. 100 584. 500 236.000 587. 100 5·82. 800 270.000 587.200 0.000 ' BT 0.000 300. 000 587.800 0. 000 350. 000 588. 400 0.000 400.000 58B. 600 0.000 

BT 0.000 450. 000 588.600 0.000 500. 000 58!3. 800 0. 000 0.000 0. 000 0.000 • ' • ' GR 586. 700 0. 000 586.600 50. 000 586. 500 1.00. 000 5,86. 700 150. 000 586. 900 200.000 ' GR 587. 000 218.000 584. 100 225. 000 583. 200 22B.OOO 5i82. 800 230.000 582.000 231. 000 
Qi'( 582.000 233.000 582. 000 235. 000 582. 800 236.000 5,97_ 200 270.000 587.800 300.000 

' • GR 588.400 350.000 588. 600 400. 000 588. 600 450.000 5i88. 800 500. 000 0.000 0.000 I • ! 

Xl 135.000 0.000 0.000 0. 000 14. 000 1•~- 000 14.000 0.000 0.000 0.000 • x·~ 0.000 0. 000 0.000 0.000 0. 000 0.000 1. 000 0.000 0. 000 0.000 • I "' 
X3 0.000 0.000 0.000 230. 000 0. 000 236. 000 0.000 0.000 0.000 0.000 

• X! 148.000 0.000 0.000 0. 000 13. 000 1:3. 000 13.000 0. 000 0.000 0. 000 • X2 0.000 0. 000 O.OOCI 0. 000 0.000 0.000 1.000 0.000 0.000 0.000 
X3 0. 000 0.000 O.OOCI 230.000 0. 000 236.000 0.000 0.000 0. 000 0.000 • I • UPSTREAM FACE OF HWY 110 BfUDGE 
X1 175.000 22. 000 225.00CI 270. 000 27. 000 27.000 27.000 0.000 0.000 0. 000 • X3 0. 000 0.000 0.000 230. 000 0. 000 236.000 0.000 0. 000 0. 000 0.000 

' • BT -16.000 0. 000 586. 700 0. 000 50. 000 :;s6. 600 0. 000 100. 000 586. 500 0. 000 
BT 0.000 150.000 586. 70CI 0. 000 200. 000 586.900 0.000 230.000 5B6.900 582.800 • I BT 0.000 231.000 587.000 584,500 233. 000 587.000 ~•86. 300 235.000 587. 100 584. 500 I • I 

BT 0.000 236.000 587. 100 582,800 270. 000 587.200 0.000 300.000 587. 800 0.000 
BT 0.000 350.000 588.400 0. 000 400. 000 5813. 600 0 .. 000 450.000 588. 600 0.000 • 0.000 ' • BT 0.000 500. 000 588.800 0, 000 0. 000 0.000 0.000 0.000 0.000 
OR 586.700 0.000 583.400 25. 000 583.200 50.000 ~•83. 400 75.000 583.600 100. 000 
GR 583. 700 125.000 583.400 150. 000 583. 400 17:5. 000 ~i83. 500 200. 000 584. 100 225.000 • I GR 583.200 228.000 582.800 230. 000 582. 000 231. 000 ~,82. 000 233.000 582.000 235.000 I • GR 582.800 236. 000 587. 200 270.000 587. 800 300.000 ~,es. 400 350.000 588. 600 400.000 
GR 588. 600 450.000 588.800 500. 000 0. 000 0.000 0.000 0. 000 0. 000 0.000 • I • CROSS SECTION UP!3TREAM OF BRIDGE 
Xl 176.000 0.000 O.OOCI 0. 000 1. 000 1.000 1. 000 0.000 0. 000 0. 000 • X3 0.000 0.000 0.000 230. 000 0. 000 236.000 0.000 0.000 0. 000 0.000 ' • I 

NC 0.000 0.000 0. 03~i 0. 000 0. 000 0.000 0.000 0.000 0.000 0.000 • Xl 179.000 0.000 0. OOCI 0. 000 3. 000 :3.000 3.000 0.000 0. 000 0.000 I • ' X3 0.000 0. 000 0. 000 227. 000 0. 000 23·9. 000 0. 000 0. 000 0. 000 0. 000 

• ' NC 0.000 0.000 0. 000 0. 100 
CROSS SECTION A 

0. 300 0.000 0.000 0.000 0. 000 0. 000 I • I 

Xi :326. 000 26.000 225.000 250.000 147.000 J.47.000 l.47.000 0.000 0. 000 0.000 • GR 586. 700 o. 000 583. 400 25.000 583. 200 50.000 ~i83. 400 75.000 583. 600 100. 00() I • 58::3 700 . -- ..... ~- --- ---· . - - - - .. --- " - - . -·- - - - ---- --- ·- - - - - - - - - --- - - ,_ : 



• 
• . , 
• 
• . , 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
e 

• 
• . , 
• 

1 

1 

GR 
t~!~ 
GR 
GR 

583,200 
584.600 
590. 100 
588,400 

12 ,JAN 87 

228. 000 
::)C;f', r1f'\i"\ 
c~IJV, '\..I\..J'I..J 

::<75, 000 
500,000 

12:47:47 

582.800 
587,700 
589,700 

0, 000 

CROSS SECTION AT BAR LAKE 
225. 000 
583. 400 
583,400 
582.800 
587. 700 
589.700 

Xi 
GR 
GR 
GR 
GR 
GR 
GR 
Ed 

476,000 26.000 
586,700 0.000 
583,700 
583,200 
584,600 
590, 100 
588,400 

0,000 

125. 000 
228. 000 
250. 000 
375. 000 
500,000 

0, 000 

.12 JAN 87 12:47:47 

SECNO 
Q 
TIME 
SLOPE 

*PflOF .1 

DEPTH 
QLOll 
VLOll 
XLOllL 

CCHV= 0. 100 CEHV= 
s;SECNO 0.000 

CWSEL 
QCH 
VCH 
XLCH 

0.300 

DEPTH ASSUMED 

0.000 
0,000 

CRIWS 
GROB 
VROB 
XLOBR 

3720 CRITICAL 
CROSS 

0. 00 
SECTION AT NOUTH OF LAKE 
1.43 583, 13 583. 13 

50. 
0.00 

0. 02.i.434 

0, 50, 0. 
0.00 4. 81 0.00 

0, 0. 0. 
0 

*SECNO 60. 000 

230. 000 
275. 000 
400. 000 

0. 000 

250. 000 
25. 000 

150. 000 
230,000 
275. 000 
400,000 

0, 000 
0. 000 

WSELK 
ALOB 
XNL 
ITRIAL 

580. 14 
0, 

0.000 
0 

CROSS SECTION DOWNSTREAM OF BRIDGE 

0 

0 

0 

60.00 2.01 583. 86 0, 00 0.00 

0.01 
0,003642 

*SECNO lOB.000 

0. 
0.00 

60. 

3470 ENCROACHMENT 
108. 00 2.08 

50. 0, 
0, 01 0.00 

0.003258 48. 

~~ c,u. 
2. 50 

60. 

STATIONS= 
584. Ol 

50, 
2. 82 

48. 

CCHV= 0. 300 CEHV= 
-tt•SECNO .t 14. 000 

0. 500 

3470 ENCROACHMENT STATIONS= 
114. 00 2. 03 583, 99 

50. 0, 50. 
0, 01 0.00 3. 42 

0. 0015'16 6, 6. 

ttSECMO 120.000 

~ v. 
0. 00 

60. 

227.0 
0. 00 

0, 
0.00 

48. 

228.0 
0. 00 

0, 
0.00 

6, 

0. 
0. 000 

3 

239, 0 
0.00 

0, 
0, 000 

2 

237,0 
0.00 

0. 
0. 000 

2 

EG 
ACH 
XNCH 
IDC 

582.400 
590.200 
593.600 

0.000 

150,000 
583. 200 
583.400 
582. 400 
590.200 
593.600 

0.000 
0.000 

HV 
AROB 
XNR 
IGDNT 

583. 49 
10. 

0.36 
0. 

0.000 
0 

0. 035 
22 

583.96 

0.035 
0 

0. 10 -~ V. 

0.000 
0 

235.000 
300.000 
425,000 

0, 000 

l.50. 000 
50.000 

175,000 
235.000 
300.000 
425,000 

0.000 
0.000 

HL 
VOL 
WTN 
CDRAR 

0.00 
0. 

0.000 
0.00 

0.44 
" v. 

0.000 
0.00 

TYPE= 
584. 13 

18. 
0.035 

0 

1 TARGET= 

TYPE= 
584. 17 

15, 
0,020 

0 

0.12 0.17 
0. 0. 

0.000 0,000 
0 0. 00 

1 TARGET= 
0. 18 0. Oi 

0. 0. 
0.000 0.000 

0 0. 00 

582. 400 
591. 900 
590.000 

0.000 

150,000 
583,400 
583. 500 
582.400 
591. 900 
590.000 

0.000 
0.000 

240. 000 
325. 000 
450.000 

0, 000 

0. 000 
75,000 

200.000 
240.000 
325. 000 
450.000 

0.000 
0.000 

DLOSS 
TWA 
ELHIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

0, 00 
0. 

581. 70 
J.4. 62 

0.03 
r, 
v. 

581. 85 
20. 06 

58:'3. 30 
586,90 

226.26 ....... ,... ...... -. 
c-.'.."+V. tJ.C 

583.95 
~0'7 ii~ 
,JU/• '1..f,J 

225. 30 
245.35 

12.000 
0.01100000.00 

0, 100000. 00 
581. 92 227. 00 

12.00 239.00 

9.000 
0.03100000.00 

0, 100000. 00 
581. 96 

9.00 
228.00 
237.00 

583. 200 
589.800 
588. 500 

0, 000 

0.000 
583,600 
584. 100 
583.200 
589.800 
588. 500 

0,000 
0.000 

245.000 
350. 000 
475.000 

0.000 

PAGE 

0. 000 
100.000 
225.000 
245.000 
350.000 
<f75. 000 

0.000 
0.000 

PAGE 
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4 
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• 
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• 
e 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• I 

• 
• 
• 
• 
• 
• 
• 
• 

'l 

0 

0 

0 

0 
j_ 

CROSS SECTION DDWNSTREAri OF rrnrDGE 

i2 JAN 87 

81:.CNO 
Q 

TlME 
SLOPE 

120.00 
50. 

0. 01 
0.002951 

12:47:47 

DEPTH 
GLOB 
VLOB 
XLOBL 

I. 94 
0. 

0. 00 
6. 

CWSEL. 
QCH 
VCH 
XLCH 

583.93 
50. 

4. 62 
6. 

-11-SECNO 12i. 000 

CRIWS 
GROB 
VROB 
XI_OBR 

0.00 
0. 

0.00 
6. 

WSEL.K 
AL.OB 
XNL 
!TRIAL 

0.00 
0. 

0. 000 
2 

EG 
ACH 
XtJCH 
JDC 

584. 26 
1 i. 

0.020 
0 

HV 
AROB 
XNR 
ICONT 

0. 33 
0. 

0.000 
0 

HL 
VOL 
WTN 
CORAR 

0. 01 
0. 

0. 000 
0. 00 

3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586. 50 MAX ELLC= 586. 30 

3470 EI\ICROACHMENT STATIONS= 230. 0 236. 0 
DOWNSTREAM FACE OF HWY 110 BRIDGE 

12.1. 00 1. 90 583. 90 0. 00 0. 00 
50. 

0. 01 
0.004171 

*SECNO 1:35. 000 

0. 
0.00 

I. 

50. 
5. 06 

1. 

0. 
0.00 

1. 

0. 
0.000 

2 

TYPE= 

584. 29 
i.O. 

0. 020 
0 

1 TARGET= 

0. 40 
0. 

0.000 
0 

0. 00 
0. 

0.000 
-0. 71 

3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586. 50 MAX ELLC= 586.30 

3470 ENCROACHMENT STATIONS= 
135.00 2. 00 584.00 

50. 0. 50. 
0.01 0.00 4.83 

0. 003693 14. 14. 

*SECNO 148. 000 

230.0 
0.00 

o. 
0.00 

14. 

236. 0 
0.00 

0. 
0.000 

2 

TYPE=-
584.36 

10. 
0. 020 

0 

1 TARGET= 
0. 36 0. 05 

0. 0. 
0.000 0. 000 

0 -0. 84 

3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586. 50 MAX ELLC= 586. 30 

3470 ENCROACHMENT STATIONS= 
148.00 2.07 584. 07 

50. 0. 50. 
0. 01 0. 00 4. 68 

0.003396 13. 13. 

12 ,JAN 87 

SECNO 
G 
TIME 
SLOPE 

12:47:47 

DEPTH 
GLOB 
VLOB 
XL.DBL 

CWSEL. 
OCH 
VCH 
XL.CH 

*SECMO 175.000 

230.0 
0.00 

0. 
0.00 

13. 

CRIWS 
GROB 
VROI3 
XLO!lR 

236. 0 
0. 00 

0. 
0. 000 

2 

WSELK 
ALOB 
XNL 
!TRIAL 

TYPE= 
584.41 

11. 
0. 020 

0 

EG 
ACH 
XNCH 
IDC 

1 TARGET= 
0. 34 0. 05 

0. 0. 
0.000 0.000 

HV 
AROB 
XNR 
ICONT 

0 -o. 95 

HL 
VOL 
WTN 
CORAR 

3370 NORMAL BRIDGE,NRD= 16 MIN ELTRD= 586. 50 MAX EL.LC= 586, 30 

□LOSS BA~JK ELEV 
TWA LEFT/RiGHT 
ELM IN SSTA 
TOPWID ENDST 

0.07100000.00 
0. 100000. 00 

581. 99 230. 00 
6. 00 236. 00 

6.000 

0. 03100000.00 
0. 100000, 00 

582. 00 
6. 00 

6.000 

230.00 
236.00 

0. 01100000.00 
0. 100000.00 

582. 00 230.00 
6. 00 236.00 

6.000 
0. 01100000. 00 

0. 100000. 00 
582. 00 230. 00 

6. 00 236. 00 

OL.085 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

• PAGE 5 
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• 

, . 
• 
• 
• 
• 
• 
• 
• 
• 
• 

PAGE 6 • 
• 
• 
• 

, . 



• UPSTREAM FACE OF i10 BR I D<;:E: 
175.00 2.20 584. 20 0.00 0.00 584.51 

50. 0, 50. 0. 0. i 1. 

• 0.02 0.00 4. 44 0.00 0. 000 0.020 
0.002974 27. 27. ,,.., 2 0 ~-' 0 

• *SECNO 176.000 

3470 ENCROACHMENT STATIONS= 230.0 236. 0 TYPE= / 

• CROSS SECTION UPSTREAM OF BRIDGE I 
176.00 2.31 584. 31 0. 00 0.00 584. 53 

50. o. 50. 0. o. 13. 

• 0. 02 0.00 3. 83 0.00 0.000 0.020 
0.001761 1. 1. 1. 2 0 

0 

• ·•SECl'-lD 179. 000 

3470 ENCROACHMENT STATIONS= 227. 0 239. 0 TYPE= 

• 179.00 2. 51 584. 51 0.00 0.00 584, 59 
50. 0. 50. 0. 0. 23. 

0.02 0. 00 2.. 17 0.00 0. 000 0.035 

• 0.001474 3. 3. 3. 2 0 
0 

CCHV= 0. 100 CEHV= 0.300 

• *SECNO 326. 000 
CROSS SECTION A 

326.00 2.21 584, 61 0.00 0. 00 584. 61 

• 50. 35. 15. 0. 229. 40. 
0.20 0. 15 0. 38 0. 00 0.070 0.035 

0.000044 147. 147. 147. 2 0 
0 • ~-SECNO 476.000 

CROSS SECTION AT BAR LAKE 

• 1 
12 ,JAN 87 12:47:47 

• SECNO DEPTH CWSEL CRiWS WSELK EG 
Q GLOB GCH QROB ALOB ACH 
TIME VLOB VCH VROB XI\IL XNCH • SLOPE XLDBL XLCH XLOBR ITRIAL IDC 

• 476.00 2.22 584. 62 0. 00 0.00 584.62 
50. 35. 15. 0. 230, 40. 

0. 39 0. 15 0. 38 0. 00 0. 070 0. 035 • 0.000043 150. 150. 150. 2 0 
0 
1 • 12 JAN 87 12:47:47 

e 

- *·tt·***•.l}***"****************it·***********~;************ 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - OL 02, 03, 04, 05, 06 

• MODIFICATION - 50, 51, 52, 5:3, 54, 55, 56 
*******·lt*******-N-·*****************·1-f*·J:!-if**********'*** 

• 

0. 31 0.09 o. 01 i (){")(){")()_ 00 

0. 0. 0. 100000. 00 
0.000 0.000 582. 00 230.00 

0 ··1. 16 6. 00 236.00 

1 Tl1RGET= 6.000 

0. 23 0.00 0.02100000. 00 
0. 0. 0. 100000.00 

,ii., 0.000 0.000 582. 00 230.00 U:5-X> 
0 0.00 6. 00 236.00 

1 TARGET= 12.000 
0.07 0.00 0.05100000.00 

0. 0. 0. 100000. 00 
0.000 0.000 582. 00 227.00 

0 0.00 12.00 239.00 

0.00 0.02 0. 01 584. 10 
D. 1. 0. 584. 60 

0.000 0.000 582.40 15.83 
0 0.00 234. 26 250.09 

HV HL ,..., r,,r-,..-,. Tl. .A ._H,- r-1 r-; I 
ULU~:::-J J:liHl'lt'\ C:. L.C:. V 

AROB VOL TWA LEFT/RIGHT 
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENDST 

0.00 0.01 0. 00 584. 10 
0. 1. 1. 584. 60 

0. 000 0.000 582. 40 15.77 
0 0.00 234.37 250. 14 

THIS RUN EXECUTED 12 JAN 87 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 
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• 
• 
• 
• 
• 
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• 5Ul•1MARY PRINTOUT TABLE 150 • 
• SECNO XLCH ELTRD ELLC EU1IN G CWSEL CRIWS EG iOK*S \11CH AREA .,._., ;.: • .. . ti.Lt-\ -

* 0. 000 0. 00 0.00 0.00 581. 70 50.00 583. 13 583. 13 583.49 214.34 4.81 10. 40 3. 42 • • 60.000 60.00 0.00 0. 00 581. 85 50. 00 583. 86 0.00 583.96 36.42 2.50 20.04 8.29 

• iOB.000 48.00 0.00 0.00 581. 92 50.00 584. Oi 0.00 584. 13 :32. 58 2.82 17. 73 B. 76 • 
• J..14. ()00 6.00 0. 00 0.00 581. 96 50. 00 583. 99 0.00 584. 17 15.46 3.42 14.62 12. 71 • 120.000 6.00 0.00 0.00 581. 99 50. 00 583. 93 0.00 584.26 29. 51 4.62 10.82 9.20 

• 121. 000 1. 00 586.50 586. 30 582.00 50.00 583. 90 0.00 584.29 41. 71 5. 06 9. 87 7. 7-4 • 
135.000 • 14.00 586. 50 586, 30 582.00 50. 00 584. 00 0.00 584. 36 36. 93 4.83 10.35 8.23 • 148.000 13.00 586.50 586.30 582. 00 50. 00 584. 07 0.00 584.41 33. 96 4.68 10.69 8. 58 

• 175.000 27.00 586. 50 586. 30 582.00 50.00 584. 20 0.00 584. 51 29. 74 4.44 11.26 9. 17 • 

I 
176. 000 1. 00 0. 00 0.00 582.00 50.00 584. 31 0.00 584. 53 17. 61 T 83 13. 05 1 i. 91 • • 179.000 3.00 0.00 0.00 582. 00 50.00 584. 51 0.00 584. 59 14. 74 2. 17 23. 05 13. 03 

• 326.000 147.00 0.00 0.00 582.40 50.00 584. 61 0.00 584.61 0. 44 0.38 268. Bi 75.29 • 

I 
476.000 150.00 0.00 0. 00 582.40 50.00 584. 62 0.00 584.62 0.43 0.38 270.45 76. 00 • I • 1 

12 .JAN 87 12:47:47 PAGE 9 • • 
I 100·-YEAR FLOOD, 50 CFS • • SUMMARY PRINTOUT TABLE 150 

• -

I • SECNO G CWSEL DIFWSP DIFWSX DIFKWS TOPWID XL.CH 

• .,. 0.000 so. 00 583. 13 0.00 0. 00 2. 99 i4. 62 0. 00 • 

I 
60.000 50.00 583.86 0.00 0. 73 0.00 20. 06 60.00 • • 108.000 50.00 584.01 0.00 0. 15 0. 00 12. 00 48.00 

• 114. 000 50.00 583.99 0.00 -0.02 0.00 9. 00 6.00 • 
I 

120.000 50. 00 583.93 0.00 -0.06 0.00 6. 00 6.00 • • !.21. 000 50. 00 583.90 0.00 -0.03 0.00 6. 00 1. 00 

- I 
135.000 50. 00 584.00 0. 00 0. iO 0.00 6. 00 i 1l. 00 • 

I 
• I .. 

148.000 50.00 584.07 0.00 0. 08 0.00 6. 00 13. 00 • • .175.000 50. 00 584. 20 0. 00 0. 13 0.00 6. 00 27. 00 

• 176.000 50. 00 584.31 0.00 0. 10 0.00 6. 00 1. 00 • 
179.000 50.00 584. 51 0.00 0.21 0.00 12. 00 3. 00 • I • 
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476.000 50. 00 584.62 0.00 0 .. 01 0.00 

i 2 JAN 87 12:47:47 

SUMMAF~Y OF ERRORS AI\ID SPEC I AL NOTES 

CAUTION SECNO= 0.000 PROFILE= 1 CRITICAL DEPTH ASSUMED 

12 JAN 87 12:47:51 

******~l:.!-*·tt-******************-#·it·********'Jf-i~**********•f;E, 
HEC2 RELEASE DATED NOV 76 UPDATED MAV 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54, 55,56 

it-**-l~*iH~·*****·U·***-li-***********'**********i~****·Jt-***-!1:·*·* 

2'34. ,37 150.00 • 
PAGE 10 • ·-
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2) STUDY NAME: m~e L.;) y:}-
. . I 

3) WATERCOURSE: Acif lOJLJE- ~lL-\-

4)DOCUMENTTYPE: /cs-oy~r{'fevd €:? Cf{) 
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* ~iATER SURFACE PROFILES "' -!!- VERSION OF NOVEMBER 1976 .. 
* UPD,t,TED MAY 1984 .. 
* * 
'"' RUN DATE 12 JAN 87 TIME 12:47:46 * 
"i-'l-<'** ,t;,e,-*:k*½-~ *************~~*******{I *******ii••U·**** *-U·*~ it-k-*** 

X X 
X )( 
J V 

" 
,. 

xxxxxxx 
X 
X 
X 

12 JAN B7 12:47:47 

if **·ll-***** *** *** *~ ***** ➔f-*~-Ji'·* ************ ****-1t-***{f.•~ * 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 

****** Jfif·*** ~ * ** *********************************·11-* 

G 
Tl. MANISTEE TOwNSHIP - FIS 
T2 BAR LAKE OUTLET OF LAKE MICHIGAI~ 
T3 100-YEAR FLOOD, 50 CFS 

Jl ICHECK INQ NINV IDIR STRT 

0. 0. 0 . 0. 0 000000 

,)2 NPROF IPLOT PRFVS XSECV XSECH 

X 
X 
X 

-1. 000 0. 000 -1. 000 0.000 0. 000 

NC 0 070 0.070 0.035 0. 100 
CROSS SECTION AT MOUTH OF LAKE 

X1 0.000 18 000 225.000 270.000 
GR 586.400 0. 000 586.300 50. 000 
GR 586 700 218.000 583. 300 225. 000 
GR 581. 700 235.000 582,500 236. 000 
GR 588.300 400.000 58B.300 450. 000 

CROSS SECTION DOWNSTREAM OF BRIDGE 
Xt 60.000 19.000 225. 000 270. 000 
GR 586 700 0. 000 586. 600 50.000 
Gf~ 587.000 218.000 584. 100 225.000 
~~R 5t:12, 000 233 000 582.000 235.000 --~ c;c,o /I i"'\I"\ •".iC..r. {"\{"\("\ t:;.QC) LCH'\ """ """ "" .J~ ...... "T-...1'\J ~~-- _._._. !J'-'\J- ...,...., ... , 'T"..;',J, \J\.,/ll.,' 

XXXi<.XXX 
j( 
V ,. 
xxxx 
X 
X 
xxxxxxx 

ME rRIC 

0.00 

FN 

0.000 

0. 300 

0 000 
586.200 
582 900 
586 900 
588. 500 

60.000 
586. 500 
583.200 
582.800 
C.OQ Lfil"'I •·''-Jll.J. ~...,. ... , 

xxxxx 
X X 
V ,. 
X 
X 
X X 

xxxxx 

HVINS 

0. 0 

ALLDC 

0.000 

0.000 

0.000 
i00.000 
228.000 
270.000 
500. 000 

60.000 
100.000 
228.000 
236. 000 
LI.G/i """ --,- ... , ...... \.J~\.J 

-it·************* ****-t!-********* ** J:.t ~*·"H-*-t'r** 
* u. s. ARMY CORPS OF ENGINEERS 

* THE HYDROLOGIC ENGINEERING CENTER 
-!!· 609 SECOND STREET, SUITE D 

* DAVIS, CALIFORNIA 95616 

* (916) 440-2105 (FTS) 448-2105 
**ij***************~********~********** 
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THIS RUN EXECUTED 12 JAN 87 12: 47. 47, 

G WSEL FG 

50. 580. 140 0. 000 

113W CHNIM ITRACE 

0 000 0. 000 0 000 

0.000 0. 000 0 000 0.000 

0.000 0. 000 0. 000 0 000 
596.400 i50. 000 586 600 200 000 
582. 500 230 000 581. 700 231. 000 
587. 500 300 000 588 100 350.000 

0.000 0.000 0 000 0. 000 

60 000 0. 000 -0. 150 0. 000 
586. 700 150. 000 586 900 200.000 
582.800 230 000 582 000 c!31.000 
587 200 270.000 587 800 300 000 
c;or.i QC\f'\ c; r.r\ ,..,..,, 
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Xi 
X3 

NC 
Xi 
X3 

Xi 
X3 

Xi 
X3 
BT 
BT 
BT 

108 000 
0.000 

0 000 
114 000 

0.000 

0.000 
0. 000 

0 000 
0.000 
0.0Q0 

0.000 
0. 000 

0.020 
0.000 
0.000 

,o 000 
227. 000 

0 300 
0.000 

228. 000 

CROSS SECTION DOWI\ISTREAM OF BRIDGE 
120.000 0. 000 0.000 0. 000 

0. 000 0.000 0. 000 230. 000 

FACE OF DOWNST~IEAM 
121. 000 

0.000 
-17.000 

0.000 
0.000 

19. 000 
0. 000 
0.000 

150. 000 
230.000 

HW'i .t10 DRIDGE 
225. 000 270. 000 

0.000 230. 000 
586. 700 0. 000 
586. 700 0. 000 
586.900 582.800 

1Z! JAN 07 l~l: 47: 47 

BT 
BT 
BT 
GR 
GR 
GR 
GR 

)( 1 
X2 
X3 

X1 
X2 
X3 

X1 
X3 
BT 
BT 
BT 
BT 
BT 
BT 
(}R 

GR 
GR 
GR 
GR 

Xt 
X3 

NC 
Xt 
X3 

NC 

Xi 
GR 
GR 

0. 000 
0.000 
0.000 

586. 700 
587. 000 
582. 000 
588.400 

135.000 
0.000 
0.000 

148.000 
0.000 
0.000 

UPSTREt~M 
175.000 

0.000 
-16.000 

0.000 
0.000 
0.000 
0. 000 
0.000 

586. 700 
583 700 
588.200 
582.800 
588. 600 

235.000 
300 000 
450.000 

0 000 
218.000 
233.000 
350.000 

0.000 
0.000 
0.000 

0.000 
0. 000 
0. 000 

587. 100 
587.800 
588.600 
586.600 
584 100 
582. 000 
588. 600 

0.000 
0.000 
0.000 

0 000 
0.000 
0.000 

FACE OF HWV 110 BRIDGE 
22.000 
0.000 
0. 000 

150. 000 
231. 000 
236.000 
350.000 
500.000 

0.000 
125 000 
228 000 
236.000 
450.000 

225.000 
0.000 

586.700 
586. 700 
587.000 
587. 100 
588.400 
588.800 
583.400 
583.400 
582 800 
587 200 
588.800 

CROSS SECTION UPSTREAM OF BRIDGE 

584. 500 
0 000 
0. 000 

50 000 
225. 000 
235. 000 
400. 000 

0. 000 
0.000 

230. 000 

0. 000 
0. 000 

230.000 

270. 000 
230. 000 

0. 000 
0.000 

584. 500 
582.800 

0. 000 
0. 000 

25. 000 
150 000 
230 000 
270.000 
500. 000 

1 76. 000 0. 000 0. 000 0. 000 
0.000 0.000 0.000 230. 000 

0. 000 
179.000 

0.000 

0.000 
CROSS 

:~26. 000 
586.700 
58.'.3 700 

0.000 
0.000 
0. 000 

0.000 
BECT!DN A 

26.000 
0 000 

125.000 

0. 035 
0.000 
0 000 

0. 000 

225.000 
583. 400 
583.400 

0.000 
0. 000 

227 000 

0. 100 

250.000 
25.000 

1 !:)0. 00() 

48 000 
0.000 

0. 500 
6.000 
0.000 

6 000 
0. 000 

1. 000 
0.000 

50.000 
200 000 
231. 000 

2:36. 000 
350.000 
500. 000 
5i86. 500 
5:83. 200 
5,82 800 
5,88. 600 

14. 000 
0.000 
0.000 

13. 000 
0.000 
0.000 

27.000 
0.000 

50.000 
200.000 
233.000 
270.00() 
400.000 

0.000 
5'83.200 
583.400 
5:82. 000 
587.800 

0.000 

1 000 
0. 000 

0.000 
3.000 
0.000 

0.300 

147.000 
583 200 
!';<8.7 , :(')() 

48.000 
239.000 

0. 000 
6 000 

237. 000 

6. 000 
236.000 

i. 0()0 
236. 000 
586. 600 
586.900 
587. 000 

587. 100 
588. 400 
588.800 
1.00.000 
228.000 
236.000 
450.000 

14.000 
0.000 

236. 000 

13.000 
0.000 

2~.000 

27.000 
236.000 
:;06. 60o 
586.900 
587.000 
587 200 
588.600 

0 000 
50.000 

175.000 
231.000 
300.000 

0.000 

1.000 
236.000 

0.000 
:.l.000 

239.000 

0.000 

J47. 000 
50.000 

175 oc) 

~.000 
0.000 

0.000 
6.000 
o. 000 

6.000 
0. ()00 

1. 000 
0.000 
0.000 
0.000 

584. '.i00 

582.800 
0 000 
0. 000 

586.700 
582.f.l00 
587. ;wo 
588.800 

14.000 
1. 000 
0.000 

13.000 
1 000 
0.000 

27.000 
0.000 
0. 000 
0.000 

586.300 
0.000 
0 .. 000 
0.000 

583.400 
583. '.i00 
582.000 
588. •+CO 

0.000 

1. 000 
0.000 

0.000 
3.000 
0. 000 

0.000 

147. 000 
583.400 
583 1500 

0. 000 
0. 000 

0. 000 
0 000 
0. 000 

0. 000 
0. 000 

0. 000 
0. 000 

100.000 
218. 000 
233. 000 

270.000 
400. 000 

0. 000 
150. 000 
230. 000 
270. 000 
500. 000 

0. 000 
0. 000 
0. 000 

0 000 
0 000 
0.000 

0.000 
0. 000 

100. 000 
230. 000 
235 000 
300.000 
450. 000 

0. 000 
75. 000 

200. 000 
233. 000 
350.000 

0. 000 

0. 000 
0 000 

0. 000 
0.000 
0. 000 

0.000 

0 .. 000 
75 .. 000 

;:wo. ooo 

0 075 
0.000 

0. 000 
0 032 
0.000 

0.032 
0.000 

0. 000 
0. 000 

586 500 
587.000 
587.000 

587.200 
588. 600 

0.000 
586.900 
582.000 
587.800 

0 000 

0.000 
0. 000 
0.000 

0.000 
0.000 
0. 000 

0.000 
0. 000 

586. 500 
586.900 
587. 100 
587. 800 
588 600 

0.000 
583.600 
584. 100 
582.000 
588 600 

0. 000 

0.000 
0. 000 

0 000 
0. 000 
0. 000 

0. 000 

0. 000 
583 600 
584 100 

0.000 
0.000 

0.000 
0.000 
0 000 

0 000 
0 000 

0. 000 
0.000 
0.000 
0.000 

586.300 

PAGE 

0.000 
0.000 
0 000 

200.000 
231. 000 
300.000 

0 000 

0.00CI 
0 000 
0.000 

0. 000 
0.000 
0. 000 

0 000 
0.000 
0. 000 

582.:800 
584 500 

0.000 
0.00C) 
0.000 

100. 000 
225.000 
235 000 
400.000 

0. 000 

0. 000 
0. 000 

0.000 
0. 000 
0. 000 

0 000 

0. 000 
100.000 
. 225. 000 
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1 

1 

GR 
i;J~ 
GR 
<.~R 

583,200 
584 600 
590 100 
588,400 

228 000 
250,000 
::<75, 000 
500,000 

582.800 
587. 700 
589. 700 

0, 000 

12 ,JAN 87 12:47:47 

Xi 
GR 
GR 
GR 
GR 
GR 
GR 
Ed 

CROSS 
476,000 
586 700 
583,700 
583,200 
584.600 
590, 100 
588,400 

0.000 

SECTION AT 
26. 000 

0.000 
12:i. 000 
228. 000 
250. 000 
375. 000 
500. 000 

0. 000 

BAR LAKE 
225. 000 
583. 400 
583. 400 
582.800 
587. 700 
589. 700 

0.000 
0.000 

.12 JAN 87 12.47 47 

SECNO 
Q 
TIME 
SLOPE 

*PHOF I 

DEPTH 
GLOll 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

CRIWS 
GROB 
VRDB 
XLDBR 

CCHV= 0. 100 CEHV= 
*SECNO 0.000 

0.300 

3720 CRITICAL 
CROSS 

0.00 
50. 

0 00 

DEPTH ASSUMED 
SECTION AT NOUTH OF U\KE 
1.43 583. 13 583. 13 

0. 50. 0. 
0.00 4. 81 0.00 

230,000 
275 000 
400.000 

0.000 

250,000 
25 000 

150.000 
230. 000 
275.000 
400. 000 

0. 000 
0. 000 

WSELK 
ALDB 
XNL 
1 l"RIAL 

0.021434 
0 

0. 0. 0 

580 14 
0. 

0.000 
0 

0 

0 

0 

<•SECNO 60 000 
CROSS 

60.00 
50. 

0.01 
0,003642 

*SECNO lOB. 0010 

SECTION Dm.JNSTREAM 
2.01 583. 86 

0. 130. 
0.00 2. 50 

60. 1',0. 

3470 ENCROACHMENT STATIONS= 
584 0l 

!]0. 
2. 82 

48. 

108 00 2.08 
50. 0. 

0. 01 0. 00 
0. 003258 48. 

CCHV= 0. 300 CEHV= 
.. ,SECNO .t 14. 000 

o :;oo 

3470 ENCROACHMENT STATim~s-
114. 00 2.03 583. 99 

50 o. :;o. 
0, 01 0.00 3. 42 

O 001546 6, 6. 

t>SECNO 120.000 

OF BRIDGE 
0.0() 0.00 

0. 0 
0.00 0.000 

60. 3 

227. 0 
0.00 

0. 
0. 00 

48. 

228 0 
0.00 

0. 
0.00 

6. 

239 0 
0.00 

0. 
0, 000 

2 

237,0 
0 00 

0 
0. 000 

2 

582.400 
590.200 
593.6(10 

235.000 
300.CI00 
425.000 

0.000 0. 000 

150. 000 
583. 200 
583.400 
582 400 
590.200 
593.600 

150.000 
50.000 

175.000 
235.000 
300.000 
425. 000 

EG 
ACH 
XNCH 
IDC 

583. 49 
iO. 

0. 035 
22 

583. 96 
20. 

0. 035 
0 

TYPE= 
584. 13 

18. 
0.035 

0 

TYPE= 
584. 17 

15, 
0,020 

0 

0.000 
0.000 

I-IV 
ll,RDB 
~:NR 
!CONT 

0.36 
0. 

0.000 
0 

0. 10 
0. 

0.000 
0 

0.000 
0.CI00 

HL 
VOL 
WTI\I 
CORAR 

0.00 
0. 

0. 000 
0.00 

0 44 
0. 

0. 000 
0.00 

1 TARGET=, 
0.12 0.17 

0. 0. 
0.000 0, 000 

0 0, 00 

1. TARGET=, 
0 18 0. Oi 

0 0. 
0.000 0. 000 

0 0. 00 

3470 ENCRO CHf1ENT STATIONS= 230 0 ,236 0 TYPE= 1 T, ,RGET=' 

582. 400 
591 900 
590. 000 

0 000 

150,000 
583,400 
583. 500 
582. 400 
591. 900 
590,000 

0. 000 
0. 000 

240 000 
325. 000 
450.000 

0. 000 

0.000 
75•. 000 

200.000 
240.000 
325i. 000 
450 000 

0.000 
0.000 

□LOSS 
TWA 
ELHINI 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

0. 00 
Cl. 

581. 7'0 
! 4. 6,2 

0.03 
Ct. 

581. i:15 
20.06 

12.000 

58:'3. 30 
586.90 

226.26 
240.88 

583.95 
587, 05, 

225. 30 
245.35 

0 01100000.00 
0. 100000. 00 

58i.92 227 00 
12.00 239.00 

9.000 
0.03100000.00 

0 100000. 00 
581. 9'6 228. 00 

9. 00 237.00 

6.000 

58i3 200 
5819, 800 
5818. 500 

0, 000 

0 000 
58:3.600 
5814. 100 
5813.200 
5819.800 
5818. 500 

0.000 
0.000 

245 000 
350. 000 
475.000 

0. 000 

PAGE 

0. 000 
100 000 
2.25. 000 
245.000 
3:50. 000 
475.000 

0.000 
0.000 

PAGE 
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• CROSS SECTION DDWNSTREAM OF rmIDGE • l 
12 JAN 87 12:47·47 PAGE 5 

• • SECNO DEPTH CWSEL. <-RIWS W!3EL.K EG HV HL DL.OS!3 BANK ELEV 

• Q GLOB QCH GROB ALOB ACH ARDB VOL TWA LEFT/RiGHT I 
TIME VLOB VCI-I VROB Xl~L XrJCH XNR WTN ELMII~ SSTA I • SLOPE XLOBL XL.CH XLOBR !TRIAL IDC TCDNT COIRAR TOPWID ENDST 

• • 120. 00 I. 94 583.93 0.00 0.00 584. 26 0. 33 0.01 0.07100000.00 .. - 0 50. 0 0. 11. 0 . 0. 0. 100000. 00 • ,.)U . 

0. 01 0. 00 4. 62 0.00 0.000 0.020 0.000 0 .. 000 581. 99 230 00 • 0. 002~151 6. 6. 6. 2 0 0 0.00 6.00 236. 00 

• 0 
11-SECNO 121 000 I • 

• :J;370 NORMAL BRIDGE, NRD= 17 MIN ELTRD= 5136. 50 MAX EL.LC= 586, 30 
I • I 
I 

• 3<470 El1KROACHMENT STATIONS= 230.0 236 0 TYPE= 1 TARGET,= 6.000 
DOWNSTREAM FACE OF HWY 110 BRIDGE ' • 121. 00 I. 90 583.90 0.00 0.00 584. 29 0. 40 0.00 0.03100000.00 

• ~)O. 0 50. 0. 0. J. 0. 0 . 0. 0. 100000. 00 
0 01 0.00 5. 06 0.00 0. 000 0. 020 0. 000 0 .. 000 582 00 230.00 • 0.004171 1 1. 1. 2 0 0 -0.71 6.00 236.00 

0 • ,<·SECNO 1:35. 000 ' • ' 

J:370 NORMAL BRIDGE, NRD= l.7 MIN EL TRD= 586. 50 MAX ELLC= 586,30 • I • I 

I 

3:LJ 70 ENCROACHMENT STATIONS= 230.0 236. 0 TYPE= 1 TARGET= 6.000 I 
I • 13::i. 00 2.00 ::i84 00 0.00 0.00 584.36 0. 36 0. 05 0. 01100000.00 I • !:)O. 0. 50 0. 0. 10. 0. 0. 0. 100000. 00 

0. 01 0. 00 4 83 0.00 0.000 0.020 0.000 0 000 582.00 230 00 • 0. 003~,93 14 14. 14. 2 0 0 -0.84 6.00 236.00 • 0 
*·SECNO 148. 000 • I • 81370 NORMAL BRIDGE, NRD= 17 MIM ELTRD= 5136. 50 MAX EL.LC= 586. 30 

• • 31470 ENCROACHMENT STATIONS= 230.0 236. 0 T~'PE= 1 TARGET= 6.000 
148. 00 2.07 584. 07 0.00 0. 00 584.41 0. 34 0.05 0. 01100000 00 • I ~;o. 0. 50. 0. 0. i 1 0. 0. 0. 100000.00 I • 0. 01 0 00 4 68 0.00 0.000 0.020 0.000 0.000 582 00 2'30. 00 

0. 003::396 1:3 13. 13 2 0 0 -o. 95 6.00 2:36. 00 • 0 • j 

12 ,JAN 87 12: 4·7: 47 PAGE 6 • I • 
SECNO DEPTH CWSEL. CRIWS WSELK EG HV HL. OLOS'5 BANK ELEV • I 
G GLOB OCH GROB ALOD ACH AROB VOL TWA LEFT/RIGHT • TlME VLOD VCH VROI3 XNL XNCH XNR WTIN EL.MIN SSTA 
SLOPE XL.DBL XLC.H XLOllR !TRIAL IDC !CONT COIRAR TOPWID ENDST • : • I 

' !cSECNO 175.000 • ' • :J370 NORMAL BRIDGE,NRD= 16 MIN ELTRD= 586. 50 MAX EL.LG= 586, 30 

• ' • ' :J,"70 L,~ICROAGHMENT STATIONS= 230.0 236 0 TYPE= 1 T ,RGET= 6.000 
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UPSTl~EAM FAC'E OF HWY i10 BR I D<;;S 
175. 00 2.20 584 2(j 0.00 0.00 584. :;1 

:~o. 0, 50. 0, 0. 1l i. 
0.02 0.00 4 44 0.00 0. 000 0.020 

0.002974 27. 27 ,.,-;, ~-. 2 0 
0 

*SECNO l7o.000 

3,no ENCROACHMENT STATIONS= 230.0 236, 0 TYPE= 
CROSS SECTION UPSTREAM OF BRIDGE 

176, 00 2.31 584. 31 0.00 0 00 584. 53 
~~O. 0. 50 0. 0. ll3. 

0 02 0.00 3 83 0.00 0.000 0.020 
0.001761 1 1. 1.. 2 0 

0 
·•SECl'-lO 179. 000 

3470 ENCROACHMENT STATIONS= 227. 0 239 0 TYPE= 

0 

0 

1 

0 
t 

179. 00 2. 51 '584. 51 0.00 0.00 584, 59 
~}0. 0. 50. 0. 0. ~~3 

0. 02 0.00 2. 17 0.00 0.000 0.035 
0 001~>74 3. 3. !] 2 0 

CCHV= 0 100 CEHV'= 0.300 
*SECNO 326.000 

CROS'S SECTION A 
326. 00 2.21 584, 61 0.00 0 00 584.61 

~)0. 35. 15. 0. 229. 40. 
0 20 0. 15> 0. 38 0.00 0 070 0.035 

0.000044 147. 147. 14?. 2 0 

*SECNO 476.000 
CROSS SECTION AT BAR LAKE 

12 ,JAN 87 12: 4-7· 47 

SECNO DEPTH CWSEL CRIWS WSELK EG 
Q GLOB QCH GROB AL.OB ACH 
TIME VLOB VCH VROB Xi~IL XNCH 
SLOF'E XLOBL XLCH XLOBF1 !TRIAL IDC 

476 00 2 22~ 584. 62 0.00 0.00 584.62 
~:io. 35 15. o. 230. ,;o. 

0 39 0. 15i () 38 0. 00 0. 070 0.035 
0.000043 150. 150. 150. 2 0 

12 JAN 87 12: 4-7: 47 

1l'·l:Hi-*¼.t}-·U·*if•********-J:l"*******~·********if-**~·****~**~•**"R"* 
HEC2 RELEASE DATED MDV 76 UPDATED MAV 1984 
ERROF! CORR - 01, 02, 03, 04, 05, 06 
MODIFICATION - 50,51,52,53,54,55,56 

-1:f·*****-l'f- "'***** **-rt- *-lt·***************·l-f~f,-J.:!,-tf********-l:!·~·*** 

0 31 0.09 0.01100000.00 
0. 0. 0. 100000. 00 

0.000 0.000 582. 00 230.00 
0 ·· 1 16 6 00 236.00 

, 1 Tl1RGET= 6.000 

I 
0. 23 0.00 0.02100000. 00 

0. 0. 0. 100000.00 
/4. 0.000 0 .. 000 582. 00 230.00 ih~» 

0 0.00 6. 00 236.00 

1 TARGET,= 12 000 
0.07 0 00 0.05100000. 00 

0. 0. 0. 100000 00 
0.000 0 .. 000 582.00 227.00 

0 0 00 12.00 239.00 

0.00 0.02 0.01 584. 10 
0. 1. 0. 584. 60 

0.000 0.000 582.40 15. 83 
0 0.00 234. !26 250.09 

HV HL OLOSS BANK ELEV 
AROB VOIL TWA LEFT/RIGHT 
XNR WTiN ELMIN SSTA 
!CONT COIRAR TOPWID ENDST 

0.00 ,o. 01 0 00 584. 10 
0 1. 1. 584. 60 

0. 000 0.000 582.40 15.77 
0 ,o. 00 234. :37 250. 14 

THIS RUN EXECUTED 12 JAN 87 

NOTE- I\STERISK (*) AT LEFJ' OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

i oo--YEI\R FL ODD, 50 CFS 

F'AGE 7 

PAGE 8 

12:47:50 

• 
• 
• 
• 
• 
• 
• 
• 
• 

, . 
• 
• 

, . 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 5U1•1MARY PRINTOUT TABLE 150 • 
• SF.:CNO XLCH ELTRD ELLC ELi'iH~ G CWSEL CRIWS EG iOK*S \iCH AREA Oii-\ 

.. .. -
* 0. 000 0. 00 0.00 0.00 581. 70 50.00 583. 13 583. 13 583.49 214.34 4.81 10. 40 3. 42, • • 60.000 60.00 0.00 0. 00 581. 85 50. 00 583. 86 0.00 583.96 36.42 2.50 20.04 8.:-29 

• 108.000 48.00 0.00 0,00 581. 92 50.00 584 Oi 0.00 584. 13 :"32. 58 2.82 17. 73 B. 76 • 
• 114. 000 6. 00 0 00 0.00 581. 96 50. 00 583 99 0.00 584. 17 15.46 3.42 14.62 12. 71 • ' ...,,._ """ 

, 
"" " "" r. ,..,.,_ ci-, -4 r,n c~ ,.,_,... C.l':1""") nn .... r.r. E:::.i''.'i/1 nL no c, n L•-; ' " Cl'"l 0 V\ 

J.t;;V.VVV □. \J\.J v.uv V. \.l'J .JOJ., 77 ~v. vu vow. 7.::, V. \.IV VC""t. e;;c C.7, ,JJ. --r. Ri:::. J.V. Qc;. ,, • .::..\.I 

• 121. 000 1. 00 586.50 586. 30 582. 00 50.00 583.90 0.00 584.29 41. 71 5. 06 9 87 7. 7.-1 • 
135.000 • 14.00 586 50 586, 30 582 00 50. 00 584. 00 0.00 584. 36 36. 93 4.83 10.35 8.23 • 148.000 13 00 586.50 586.30 582. 00 50. 00 584 07 0.00 584.41 33. 96 4.68 10.69 8. :18 

• 175.000 27.00 586. 50 586. 30 582. 00 50.00 584.20 0 00 584. 51 2G>. 74 4.44 11.26 9 1 ·; • 
176. 000 1 • 00 0. 00 0. 00 582. 00 50.00 584. 31 0.00 584. 53 17 61 3 83 13 05 1 i. 9! • 179.000 3.00 0.00 0.00 582. 00 50.00 584. 51 0.00 :'.)84. 59 14. 74 2. 17 23 05 13 03 

• :J26.000 147.00 0.00 0.00 582. 40 50.00 584.61 0. 00 584.61 0. 44 0.38 268 81 75.29 • 
476.000 150.00 0.00 0. 00 582. 40 50.00 584. 62 0.00 584.62 0.43 0.38 270.45 76 00 • I • 1 

• 12 JAN 87 12:47:47 PAGE 9 • 
100-YEAR FL.ODD, 50 CFS • • SUMMARY PRINTOUT TABLE 150 

• • SECNO G CWSEL DIFWSP DIFWSX DIFKWS TOPWID XL.CH 

• .. 0.000 50. 00 583 13 0.00 0. 00 2. 99 i4 62 0. 00 • 
60.000 50.00 583.86 0. 00 0. 73 0.00 20 06 60.00 • • tOB.000 50.00 584.01 0.00 0. 15 0. 00 12.00 48 00 

• 114 000 50 00 583.99 0. 00 -0. 02 0.00 9.00 6.00 • 
120.000 50. 00 583.93 0,00 -o. 06 0. 00 6.00 6.00 • • !.21. 000 50. 00 583.90 0.00 -0. 03 0.00 6 00 i. 00 

• I 135.000 50. 00 584.00 0. 00 0. 10 0 00 6.00 14.00 • 
148.000 50.00 584.07 0. 00 0 08 0.00 6.00 13. 00 • • 175.000 50. 00 584 20 0. 00 0, 13 0.00 6.00 27. 00 

\ • 176.000 50 00 584.31 0. 00 0. 10 0.00 6.00 1. 00 • 
1i'9.000 50.00 584 51 0. 00 0. 21 0.00 12.00 :J 00 • I • =i2t:t. ooq 50 00 58·· 61 0 0-0 0. 10 0.00 23~ '26 147.00 



' I ~f a 

• 476.000 50. 00 584.62 0.00 0 01 0. 00 234.37 

• 1 :2 JAN 87 12:47:47 

--~-------------------------------~-----------. , 
e 

• 
• 
• 

SUMMARY OF ERRORS AI\ID SPEC I AL NOTES 

CAUTION SECNO= 0.000 PROFILE= 1 CRITlCAL DEPTH ASSUMED 

12 JAN 87 12:47:51 

******-1:.!-*tt-~******************if********·Jf-*********~** 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR = 

MODIFICATION -· 50,51,52,53,54, 55,56 
- it-**i~********·U·***-lf--P-*************************·Jt-***-!1:·** 

e 

• 
• 
• 
• 
• 
• 
• 
• ., 
• 
• . , 

150.00 • 
PACE to • 

·-
• --

PAGE • 
• THIS RUN EXECUTED 12 JAN 87 12:47: 51 
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-~----- -

-- - . ~~--- ;~w - DEPARTMENT OF THE ARMY 
DETROIT DISTRICT, CORPS OF ENGINEERS 

BOX 1027 -

-~--

. _........,_ 

r----

DETROIT, MICHIGAN 48231·1027 

- -- IN REPLY RfFfR TO April 7, 1987 

Great ·1akes Hydraulics -and Hydrology Branch 

·--Mr. Dan Mor_gan-, P.E. 
Department Liai.son 
Land and Water Management. Div is ion 

·Michigan Department.of Natural Resources 
-,-P.O._ Box 30028 . 
Lart~i~g,.Mi~higap 48909 

Submitted fo~ your review and approval is a copy of the 
revised hydraulic calculations for the Manistee Township, 
Michig'Bn _1:{mited Detail Flood In_surance .Study. Enclosed are the 

·HEc-2-100-year runs for the _Manistee River, including a run made 
· for the a-dditiona·l channel which exists in the left overbank, and 
a brief write up d_ealing wi-th the_ revisions made in response to 
you~concerni as outlined in your January 21, 1987 
c·or_respondei1ce. 

- Frgm th~-hydraulic analyses-performed on the channel which 
exists in the-left overbank of the Manistee River, it was deter
~ined that this channel will carry approximately 45 percent of 
the-100-year flow. Therefore, as yo~ suspected, the resulting 
flood-sta~es are significantly lower than those determined pre
vious-ly for tl_le Manistee River.. In addition, the floodway will 
be -drawn to inc.lu-de -the channel and bridge opening in the left 
overbank, 

Since-FEMA has requested the submittal of this report as 
s-0on as possible, a reiionse from your office within two weeks 
wou-ld ·1,-e appreciated.. If you have any questions regarding th·e 
enc-losed data, please_contact Mr, Jeff Weiser at (313) 226-4886. 

-Enclosures 

__ CF: Norb Schwartz, Region~. FEMA 

P. M. O'Dell, P~E. 
Chief, Engineering Division 

/\PH lJ c 'i981 

r,.\fiTURAL l~ES(YJRCt.S 
L~.i,in & wATEr-1 r,,GMT. 
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. - ..,___ ---

~--
MANISTEE TOWNSHIP, MICHIGAN 

LIMITED DETAIL FLOOD INSURANCE STUDY 
REVISED_ HYDRAULIC COMPUTATION BACKGROUND INFORMATION 

·---- ---
- - -~--- -The t1anisfee_ River splits -into two cha?lne_ls 2500- fee.t -

_.]!ps·t.ream _of. Manistee- Lake which· enter tile lake at separate 
locat-io_n~-~ In the Corps' ;ipi tial submittal, just the Manistee 

--RiYc_e:r-main channel was- modeled without consideration of the flow 
car_ryirrg-capacity of the secondary channel. In this submittal 

-·· the-secondary chan-nel-was analyzed from Manistee Lake to the 
--confluerrce with the-·main channel for ·a range of flows up to 50 

_ ~-~p-er_cent of the 100-year flow. The- main channel was also rerun 
- _ - ·for- an. apj:>Yoiu:iate range of· flows. - An equal energy grade line 

wia's- d_.,,_tJar-mined at the cQnfluence of the two channels whi-ch 
.re~ulted-~n a flow in each channel tutaling up to the 100-year 
-di-s-cha-rge -of 8520 cfs. - -'!'his analysis resulted in a flow of 4640 

-cfs--·fi:ir th_e-Manistee RTver from Manistee Lake to cross section 
~~nn- --~ - #1·---• 
Li.,J.U V • ' Cl.UU--cCl .L .1. VW of 8520 cf.s from that point ~o the study 
1-imi-t~-

__ _:__·Th·e re.vised- Manj__1,tee River HEC-2 _run resulted in flood 
---·stages -significantly lower ·than those originally obtained, to the 
- __ :point_t_hat all bu-t the farthest upstream cross section flood 

st·a-ge are-below_ the Lake Michigan elevation of 583. 8. Therefore, 
the·f-iood-s-tages will-be equal-to the Lake Michigan 100-year 
elevation for the majority of the Manistee River. 

~:._.-



- - - _, 

Planning Division - SS 
l - -

Mr. Lawrence--N. Witte, -Chief 
Engineering --Water Management 
Michigan Department-of Natural 
P.-6. Box 30028 

- Lansing, Michigan 48909 

Dear ~r._ Witte: 

Submitted for your review 
-hydrology developed for the 

· -Limited Detail Flood Insurance 
dealing with the analysis. 
review process are included.: 

SEP 18 1986 

c: r:-p 2 5 1986 

ENGINEERING-WATER_ 
f.4AN,%EMENT 

and approval is a copy of the 
Township of Manistee, Michigan 

Study. Enclosed is a write up 
Other items that will assist the 

If you nave any - questions ·_regarding the enclosed data,
-please coniact Mr. Joe Wanielista at (313) 226-6773. 

f 

Enclosur:e~ -

. CF: f'fu~D:._L-
_ NCEPD-SS 

-===--

Sincerely, 

Original Signed 

C. Argiroff, P.R. 
Chief, Planning Division 

' -::_; 



Township of Manistee, Michigan 
Flood Insurance Study 

Hydrologic Analysis 

The Flood Insurance Study for the Township of Manistee, 
~ichigan ia a--limited detail study. The Lake Michigan coastlini~ 
Bar Lake, Bar-Lake outlet, and the Manistee River from Manistee 
L_ake to 1.2 mi-les upstream are included. Figure 1 shows the 
study area • 

. -The 100-yaar frequency elevation. 583.8 ft. NGVD, will be 
u~ed to determine flooding along the coastline. This value is 
for Reach B of Lake-Michigan taken from the report on Great Lakes 
Open-Coast Flood Levels (Reference 1). 

~Vc"Ap~ __ ,,;0_ The hydrologi_c_analysis of the Mani_stee River was taken from 
• "'~1-i _the City of Manistee -Flood Insurance Study (Reference 2:-). The 
~;',;(i..5{T- ~~nalysis· was based on peak annual flows obtained from a U.S. 
_ i1_1li'l-- Geological Survey-gage located on the Manistee River ap-
,,,_;J\.-.-/_-• - prox;l,mately six miles ~etri:~:::{rom Manistee Lake •. The period of-

~--~ reeor4,._was f.r__o111-1952-·til:::198_:~- :& flood flow frequency analysis 
"_ -t,~ ,, _<I,._...4as-perfor111ed_. uai~g Weibull plotting positions and the log Pear
·-v,( ,,,~ \ son- Ill distribution- (HKCWRC program, Reference 3). A copy of 
- \:,;,:o-~ · the output from the-flood flow frequ~ncy analysis is presented as 

- C\!( lnelosure 1.-- The flows were then- adjusted from the gage site to. 
,.,- l~. the edge of Manist ake by the drainage area ratio method with 
~: - a coe en of-- 0. The 100-year frequency flood flow. at the 
_ ~ ~} gage site and at- Manistee Lake's edge are shown in Tab le 1. The 

(µL __y'1' adj1;1sted flow~ a~ Manistee Lake will be used as the flow for the 

-{~;-~ Man-istee'R1 ver in this ::::

1

• ;~!: ~i ver 

-M11

- - 100-Year Frequency Flows 

Lo-cation Drainan Area (sq. mi.) Flow (cfs) 
gage 1780 7 ~ 8370 

Manistee Lake's edge /§-"L-'2..1819(' /f _ 8520 _ 
/Cf g_t, book .S~t1w..s 'l ( • ) '.>"-~ 8-to.?,0 c.Js 
0 A 4 '-a 1"-.:. n, ;h '1.,.o-/ii) (1: ""' •.r £,\ 5 3 l -· 

The hydrologie analy is for Bar Lake snd,its outlet was done 
with the BEC-1 Flood Hyd graph Package (Reference 4). An inflow 
hydrograph, a storage-elevation relatlonshlp, and a discharge
~levation relationship were developed to model the routing of a 
10-day dur-atl.on, -100-year frequency rainfall through Bar Lake and 
its outlet. -- 4.· I /.J,., / /IC- -s-3-_s, · / 

- ~ ,t\~ t.J c., e,,r--.1 r - c.,i;;_; - • f ti< , -<?r 

?•--1 (f - The scs-method was · ed to -model the excess rai all runoff. 
"~ =-o~---- Ci' The dl"&inage--eree. cf_ s·.42 square 11.ilee was delineate_ on the 

L --1; ,:-
1 

, provisional Onekama and Parkdale 7. 5 minute quadrangles from the 
- ~~-'- U.S. Geological Survey. An SCS curve number of 60 was determined 
~ -~ f'I- - -~ by -a weighted average based o·n- soil types in tlie drainage basin. ~;<;~~--::~ The soil typ~s"and their relative percentages were taken from a 

--- 'i-~ ,~ t,.S(Y· -
\:"•'' 

. -:,, 
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-LIMITED DETAIL STUDY 

FIGURE 1. 



_· w ~- er--e_. 

·-/· 
t' --~--:-

- ·(;~il type m~p .pr9vj._ded J>_y_Jhe National Fores~e~ A time of 
_'--,...,..;._.,.......__.,~;..-i,..; __ .a. -.1:r-.,;.?..,,·~----- .. --;;,;- ... --.-·- --

.... u-.&.u,,'l::;"u1,..1.a1..1.u1,1,1 "'C• UL"·•·-·l" .g..ours-was CBlCUlated using the-
- - ~- provi!ional quadranglesre'fei::.~ed above and the fol lowing 

equation:- .____ · - - -
-- -- ---,t. c. =- e,,, ct h,,,.. 

tc = length, ft. 
V X 3600 

c:-·~where the v_el.c:,city, V in feet/sec., is a function of slope, Sin 
The velocity was calculated using the - percent, .and flow. type. 

following equations: 
-0,5" 

V = 2.1-S (small tributaries.end swamps with channels) 

V - 1.2 S~_; (waterways and swamps without channels) 
---- o~·;-

v = 0.48 -S (sheet flow) . 

. / 
,,.. -~ · -a·~ The storsge-elevs;tion relati,onship was developed by· 

_.__,__'"" planimeterinll the surface are& of Bar Lake at elevations of 582. 4- .
rt:_ (177 .5 m:),· 585.7 ft. (178.'5 m.), and 590.6 ft. (180 m.) The 

··- map used was the 7: 5 minute provisional Parkdale Quadrangle. The 
.. ----_··conic method provided by the Hl!C-1 model was used to compute the 
- ____ reservoir •olume from the surface area versus elevation date.-

The elevet-ion-discherge relationship et Ber Lake outlet was 
--- - developed thro~gh the use of the HBC-2 Weter Surface Profiles 

progru (Reference 5); The starting water surface elevation of 
--- Lake_ Michigan was the period of reco·rd average water surface 

etevetion of 580.1 ft. NGVD (Reference 6). Manning's "n" values 
were ~02 to ;035 for t,e channel and .07 for the overbenks. 
Backwater profiles were run for various flows up to 100 cfs. The 
elevations 100- y1n-;ls upstream of State Highway 110 bridge were 
plotted versus· the discharges to· develop the elevet ion-discharge 

· cur.ve. - Enclosure 2 is the Hl!C-2 program output. 

The result~ of the Hl!C-1 routing ere shown in Table 2. The 
· --Hl!C-1 output is included in Enclosure 3. Since the 100-yeer 

-frequency Ber -Lake -st·age is higher. then Lake Michigan's 100-year 
frequency stage, 583.8 ft. NGVD, routings were not required to 
dMermine if- Lake Michigan's levels control the Bar Lake level. 

Table 2. 
Hl!C-1 Results for Ber Lake 

1nn-VPAr i'riP_qn,:i,,nry 

~/Yi Peek Inflow 
1002 cfs 

Peek Outflow 
50 cfs-

Peak Stage 
584.6 ft. NGVD 

a _j_, - _-
_., -- ~----· 

---- Table 3. summarizes the pr'opcise·d 100-yeer frequency flows 
- -=-~~eacand~steges to be -used for this study. 



-='--.::_-~ _-

.~--

.'.::· 

J 
) 

Table 3. ' 
Summary of Proposed Flows and Stages 

_Location 
Lake Michigan Coastline 
]lar Lake 
Bar Lake Out let 

---Manistee River 

, ,, 

\ 

Flow (cfs) 

50 
8520 

Stap;e (ft. NGV_!U_ 
583.8 
584.6 

\ 

' ·,::, 

-



Reference,;i_ -

(1) U.S. Army Corps of Engi~eers, Report on Great Lakes 
Open-Coast Flood Levels, February 1977. 

_(2) -·-ederal Emergency Management Agency, Flood Insurance 
Study. City of Manistee, Michigan, 1985. 

- -·-. (3) U.~~- Army Corps of Engineers, Flood Flow Frequency 
Analysis, .Generalized Computer Program 723-X6-L7550, June 1976. 
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(4j U.s.-Amy Corps of Engineers, Flood Hydrograph Package, 
C~mputer Program 723-6-L2010, July 1982. 

(5) . U.S. Army Corps of Engineers, Water Surface Profiles, 
_ -~-Computer Prog·ram-723-X6-L202A, May -1984. 

(6) ___ U~S. Army Corps cf Engineers, Detroit District. Monthly 
Bulletin of ~ake Levels for the Great Lakes, July 1986. 
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IN REPLY REFER TO 

-NCEED-L 

DEPARTMENT OF THE ARMY 
DETROIT DISTRICT, CORPS Of ENGINEERS 

BOX 1027 

DETROIT, MICHIGAN ,18231-1027 

January 13, 1987 

Mr. Lawrence N. Witte, Chief 
Engineering~ Water Management Division 
Michigan Department of Natural Resources 
P.O. Box 30028 
Lensing,-Mic~igen 48909 

Deer Mr. Witte: 

_ Submitted for your review end approval is a copy of the 
hydraulic calculations for the Manistee Township, Michigan 
Limited Detail Flood Insurance Study. Enclosed ere the HEC-2 
100-yeer unencroeched end encroached runs, a map showing the 
location of cross -ections along with the corresponding section 
numbers in the computer run, copies of the bridge sketches in the 
f-ield notes, end a brief write up dealing with items that will 
assist the-review 

. Acc6~ding to FEMA guidelines, the information supplied to 
aid in the review process is not intended for flood plain manage
ment purposes or distribution to other individuals at this time, 

__ Before using or.distributing this information, approval should be 
obtained 1rom FEMA. 

Since FEMA hes requested the submittal of this report as 
soon as possible, a response from your office within two weeks 
would be ~ppreciated. If you have any questions regarding the 
enclosed data, please contact Mr. Bruce Holbrook at (313) 226-
6772.-

Sincerely, 

Enclosur_es 



MANISTEE TOWNSHIP, MICHIGAN 
LIMITED DETAIL FLOOD INSURANCE STUDY 

-HYDRAULIC COMPUTATION BACKGROUND INFORMATION 

Two streams were studied, the Manistee River and Bar Lake 
O~tlet. The Manistee River was studied from Manistee Lake, the 
downstream corpor~te limit, to 420 feet upstream of the M-55 
Highway.Bridge. B~r Lake Outlet was studied from Lake Michigan 
to Bar Lake. 

During- the .hydrologic analysis of Bar Lake stages, it was 
neces-se.ry to develop an outlet ·rating curve. To accomplish this, 
a.backwate~ run was made on Bar Lake Outlet and submitted with 
the hydrologic inalysis. That ru~ was approved with the 
hy~rology and.will not be resubmitted at this time. No 
encroached-~un was made due to the minimal topwidths obtained 
downstream of Bar Lake. 

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

The ·starting water surface·-elevation on the Manistee River 
was taken from-values determined during the City of Manistee FIS. 
During that-study, one of the conditions investigated was a 
normal staj~ on Lake Michigan with 100-year discharge on the 
Manistee RiOer, including routing through Manistee Lake, The 
sta:ge ob.tained on Manfstee Lake is-- the value being used in this 
study. 
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• ' • 
• 10 SEP 86 10:47:26 PAGE 1 • 
• • 
• THIS RUN EXECUTED 10 SEP 86 10:47:26 • ************************************************** 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 

• ERROR CORR - 01,02,03,04,05,06 • MODIFICATION - 50,51,52,53,54,55,56 
************************************************** • • 
C 

• T1 MANISTEE TOWNSHIP - FIS ' • T2 BAR LAKE OUTLET TO MOUTH OF LAKE MICHIGAN 
T3 BACKWATER PROFILES - 10 CFS 

• J1 ICHECK ING NINV IDIR STRT METRIC HVINS G WSEL FG • 
• 0. 2. 0. 0. 0.000000 0.00 0.0 0 . 580. 140 0.000 • 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

• 1. 000 0.000 -1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • 
• NC 0.070 0.070 0.035 0. 100 0.300 0.000 0.000 0.000 0.000 0.000 • 

GT 6.000 10.000 30.000 50.000 75.000 100.000 0.000 0.000 0.000 0.000 

• CROSS SECTION AT MOUTH OF LAl'.E • Xl 0.000 18.000 225.000 270.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 586.400 0.000 586.300 50.000 586.200 100.000 586.400 150.000 586.600 200.000 

• GR 586. 700 218.000 583.300 225.000 582.900 228.000 582.500 230.000 581. 700 231. 000 • GR 581. 700 235.000 582. 500 236.000 586.900 270.000 587. 500 300.000 588. 100 350.000 
GR 588.300 400.000 588.300 450.000 588. 500 500.000 0.000 0.000 0. 000 0.000 

• ' • CROSS SECTION DOWNSTREAM OF BRIDGE 
Xl 60.000 19.000 225.000 270.000 60.000 60.000 60.000 0.000 -0. 150 0.000 

• GR 586. 700 0.000 586.600 50.000 586. 500 100.000 586.700 150.000 586.900 200.000 • GR 587.000 218.000 584. 100 225.000 583.200 228.000 582.800 230.000 582. 000 231. 000 
GR 582.000 233.000 582.000 235.000 582.800 236.000 587. 200 270.000 587.800 300.000 

• GR 588.400 350.000 588.600 400.000 588.600 450.000 588.800 500.000 0.000 0.000 • 
Xi 108.000 0.000 0.000 0.000 48.000 48.000 48.000 0.000 0.075 0.000 

• X3 0.000 0.000 0.000 227.000 0.000 239.000 0.000 0.000 0.000 0.000 • 
NC 0.000 0.000 0.020 0.300 0. 500 0.000 0.000 0.000 0.000 0.000 

• Xl 114. 000 0.000 0.000 0.000 6.000 6.000 6.000 0.000 0.032 0.000 • X3 0.000 0.000 0.000 228.000 0.000 237.000 0.000 0.000 0.000 0.000 

• CROSS SECTION DOWNSTREAM OF BRIDGE • Xl 120.000 0.000 0.000 0.000 6.000 6.000 6.000 0.000 0.032 0.000 
X3 0.000 0.000 0.000 230.000 0.000 236.000 0.000 0.000 0.000 0.000 

• • 
• • 
• • 
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10 SEP 86 10:47:26 

Xl 
X3 
BT 
BT 
BT 
BT 
BT 
BT 
GR 
GR 
GR 
GR 

Xl 
X2 
X3 

Xl 
X2 
X3 

Xl 
X3 
BT 
BT 
BT 
BT 
BT 
BT 
GR 
GR 
GR 
GR 
GR 

X1 
X3 

NC 
Xl 
X3 

NC 
X1 
GR 
GR 
GR 
GR 
GR 
GR 

DOWNSTREAM FACE QF HWY 110 BRIDQE 
121. 000 

0.000 
-17.000 

0.000 
0.000 
0.000 
0.000 
0.000 

586.700 
587.000 
582.000 
588. 400 

135.000 
0.000 
0.000 

148.000 
0.000 
0.000 

UPSTREAM 
175.000 

0.000 
-16.000 

0.000 
0.000 
0.000 
0.000 
0.000 

586.700 
583.700 
583.200 
582.800 
588.600 

19.000 
0.000 
0.000 

150.000 
230.000 
235.000 
300.000 
450.000 

0.000 
218.000 
233.000 
350.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

FACE OF 
22.000 
0.000 
0.000 

i50.000 
231. 000 
236.000 
350.000 
500.000 

0.000 
125.000 
228.000 
236.000 
450.000 

225.000 270. 000 
0.000 230.000 

586.700 0.000 
586.700 0. 000 
586.900 582.800 
587. 100 584. 500 
587.800 0.000 
588.600 0. 000 
586.600 50.000 
584. 100 225. 000 
582.000 235.000 
588,600 400.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

HWY 110 BRIDGE 
225.000 

0.000 
586.700 
586. 700 
587.000 
587. 100 
588.400 
588.800 
583. 400 
583.400 
582.800 
587.200 
588.800 

0.000 
0. 000 

230. 000 

0.000 
0. 000 

230.000 

270. 000 
230. 000 

0.000 
0. 000 

584. 500 
582.800 

0.000 
0. 000 

25.000 
150. 000 
230. 000 
270. 000 
500. 000 

CROSS SECTION UPSTREAM OF BRIDGE 
176.000 0.000 0.000 0. 000 

0.000 0.000 0.000 230.000 

0.000 
179.000 

0.000 

0.000 
326.000 
586.700 
583.700 
583.200 
584.600 
590. 100 
588.400 

0.000 
0.000 
0.000 

0.000 
26.000 
0.000 

125.000 
228.000 
250.000 
375.000 
500.000 

0.035 
0.000 
0.000 

0.000 
225.000 
583.400 
583.400 
582.800 
587.700 
589 700 

0.000 

0. 000 
0. 000 

227. 000 

0. 100 
250.000 
25.000 

150.000 
230.000 
275.000 
400. 000 

0. 000 

1. 000 
0.000 

50.000 
200.000 
231. 000 
236.000 
350.000 
500.000 
586.500 
583.200 
582.800 
588.600 

14.000 
0.000 
0.000 

13.000 
0.000 
0.000 

27.000 
0.000 

50.000 
200.000 
233.000 
270.000 
400.000 

0.000 
563.200 
583.400 
582.000 
587.800 

0.000 

1. 000 
0.000 

0.000 
3.000 
0.000 

0.300 
147.000 
583.200 
583. 400 
582. 400 
590.200 
593.600 

0.000 

1. 000 
236.000 
586.600 
586.900 
587.000 
587. 100 
588.400 
588.800 
100.000 
228.000 
236.000 
450.000 

14.000 
0.000 

236.000 

13.000 
0.000 

236.000 

27.000 
236.000 
586.600 
586.900 
587.000 
587.200 
588.600 

0.000 
50.000 

175.000 
231. 000 
300. 000 

0.000 

1. 000 
236.000 

0.000 
3.000 

239.000 

0.000 
147. 000 
50.000 

175.000 
235.000 
300.000 
425.000 

0.000 

1. 000 
0.000 
0.000 
0.000 

584. 500 
582.800 

0.000 
0.000 

586. 700 
582.800 
587.200 
588.800 

14.000 
1. 000 
0.000 

13.000 
1. 000 
0.000 

27.000 
0.000 
0.000 
0.000 

586.300 
0.000 
0.000 
0.000 

583.400 
583.500 
582.000 
588.400 

0.000 

1. 000 
0.000 

0.000 
3.000 
0.000 

0.000 
147.000 
583.400 
583.500 
582.400 
591. 900 
590.000· 

0.000 

0.000 
0. 000 

100.000 
218.000 
233.000 
270.000 
400.000 

0.000 
150.000 
230. 000 
270.000 
500.000 

0.000 
0.000 
0. 000 

0.000 
0.000 
0.000 

0.000 
0.000 

100.000 
230.000 
235. 000 
300.000 
450.000 

0.000 
""7-=. nnn ,w.vvv 

200. 000 
233. 000 
350. 000 

0.000 

0.000 
0. 000 

0.000 
0. 000 
0.000 

0.000 
0.000 

75.000 
200.000 
240.000 
325.000 
450.000 

0.000 

0.000 
0.000 

586. 500 
587.000 
587.000 
587.200 
588.600 

0.000 
586.900 
582.000 
587.800 

0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

586. 500 
580.900 
587. 100 
587.800 
588.600 

0.000 
583.600 
584. 100 
582.000 
588.600 

0.000 

0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

583.600 
584. 100 
583. 200 
589.800 
588. 500 

0.000 

PAGE 

0.000 
0.000 
0.000 
0.000 

586.300 
0.000 
0.000 
0.000 

200.000 
231. 000 
300.000 

0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

e,-,,.-. r11"\I"\ 
.JCJ.e:. cuu 
584. 500 

0.000 
0.000 
0.000 

1nn nnn ,a.,.,,.,, _,.,_ 

225.000 
235.000 
400.000 

0.000 

0.000 
0.000 

0.()()() 
0.000 
0.000 

0.000 
0.000 

100.000 
225.000 
245.000 
350.000 
475.000 

0.000 

2 
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10 SEP 86 10:47:26 

CROSS SECTION AT BAR LAKE 
X1 476.000 26.000 225. 000 250.000 
GR 586. 700 0.000 583.400 25.000 
GR 583. 700 125.000 583.400 150.000 
GR 583. 200 228.000 582.800 230.000 
GR 584. 600 250.000 587.700 275.000 
GR 590. 100 375.000 589.700 400.000 
GR 588. 400 500.000 o. 000 0.000 
EJ 0.000 0.000 0.000 0.000 

C 

150.000 150.000 150.000 0. 000 
583.200 50.000 583.400 75.000 
583.400 175.000 583. 500 200. 000 
582.400 235.000 582.400 240.000 
590.200 300.000 591.900 325. 000 
593.600 425. 000 590.000 450. 000 

0. 000 0. 000 0.000 0. 000 
0.000 0.000 0.000 0.000 

. , . . . 

0.000 
583.600 
584. 100 
583.200 
589.800 
588.500 

0. 000 
0.000 

PAGE 

0.000 
100.000 
225.000 
245.000 
350.000 
475.000 

0.000 
0.000 

3 
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! • 10 SEP 86 10:47:26 P,MlE 4 

I 

e: 
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV • G GLOB GCH GROB ALOB ACH ARDB VOL TWA LEFT'/RIGH7r ., TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR ITRIAL JDC ICONT CORAR TOPWID ENDS7r 

• ' • *PROF 1 

• CCHV= 0. 100 CEHV= 0.300 • *SECNO 0. 000 
CROSS SECTION AT MOUTH OF LAKE 

• 0.00 1. C>O 5B2. 70 0.00 580. 14 582.75 0. 05 0.00 0.00 5'83.30 • 10. Cl. 10. 0. 0. 5. 0. 0. 0. 586.9() 
0.00 0.00 1. 83 0. 00 0.000 0.035 0. oo,o 0.000 581. 70 2'29. 00 

• 0. 003710 Cl. 0. 0. 0 0 ,o 0.00 8. 55 2:37. 55 I • I 
I 

• *SECNO 60. 0100 • CROSS SECTION DOWNSTREAM OF BRIDGE 
60. 00 1. ()6 582. 91 0. 00 0.00 582.95 0.04 0.20 0.00 5183. 95 

• 10. Cl. 10. 0. 0. 6. 0. 0 . 0. 587. o:, • 0.01 0. ()0 1. 66 0. 00 0.000 0.035 0.000 0.000 581. 85 2:28. 67 ' 
0. 002973 60. 60. 60. 1 0 0 0.00 9.37 2:38. 05 

• :• 
*SECNO 108. 000 

• 3470 ENCROAoCHMEN7r STATIONS= 227.0 239.0 TYPE= 1 TARGET= 12.000 • 
108.00 1. ll2 583.05 0. 00 0.00 583.08 0.04 0. 13 0. 001000,00. 00 . , 10. (). 10. 0. 0. 7 . 0. 0. 0. 100,000. 0() • 0. 02 0.00 1. 52 0.00 0.000 0.035 0. 00•0 0.000 581. 92 228.40 I 

0. 002449 4El. 48. 48. 2 0 ,o 0.00 1O.OB 238.48 

• ' • CCHV= 0. 3100 CEHV= 0. 500 ., *SECNO 114.000 • 3470 ENCROACHMEN7r STATIONS= 228.0 237.0 TYPE= 1 TARGET= 9.000 

• 114. 00 1. ()9 583.05 0. 00 0.00 583.09 0. 0,4 0.01 0. 001000,00. 00 I • 10. Cl. 10. 0. 0. 6. 0. 0. 0. 1001000. QC) 
0.02 0.00 1. 60 0. 00 0.000 0.020 0.000 0.000 581. 96 2:28. 50 ., 0.000782 i:,. 6. 6. 1 0 0 0.00 8. 50 2:37. 00 I • I 

I 

*SECNO 120. 000 I • I • I 

3470 ENCRO/l,CHMENT STATIONS= 230.0 236.0 TYPE"' 1 TARGET= 6.000 

• CROSS SECTION DOWNSTREAM OF BRIDGE :• 120.00 1. ()6 583.05 0. 00 0.00 583. 10 0. 05 0.00 0. 001000,00. 00 
10. 0. 10. 0. 0. 6. 0. 0. 0. 100,000. QC) 

• 0.02 0. ()0 1. 78 0. 00 0.000 0.020 0.000 0.000 581. 99 2!30. 00 I • 0. 000780 b. 6. 6. 0 0 0 0.00 6.00 2:36. 00 I 

I ., ' • I 

• • 
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10 SEP 86 

SECNO 
G 
TIME 
SLOPE 

10:47:26 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

*SECN0 121. 000 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
lDC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

• 3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586. 50 MAX ELLC= 586.30 

• ) 

• . , 
• 
• 
• 
• ' 

• 
• 
• 
• 
• . , 
• 
• 
• 

3470 ENCROACHMENT STATIONS= 230.0 236. 0 TYPE= 1 TARGET= 
DOWNSTREAM FACE OF HWY 110 BRIDGE 

121. 00 1. 05 583.05 0.00 0.00 583. 10 0.05 0.00 
10. 0. 10. 0. 0. 5. o. 0. 

0.02 0.00 1. 83 0.00 0.000 0.020 0.000 0.000 
0.000861 1. 1. 1. 0 0 0 -0.04 

*SECNO 135.000 

3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586.50 MAX ELLC= 58b.30 

3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 
135.00 1. 06 593.06 0.00 0.00 5B3. 12 0.05 0.01 

10. 0. 10. 0. 0. 6. 0. 0. 
0.02 0.00 1. 81 0.00 0.000 0.020 0.000 0.000 

0.000835 14. 14. 14. 0 0 0 -0.04 

*SECNO 148.000 

3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586. 50 MAX ELLC= 5°86. 30 

3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 
148.00 1. OB 583.08 0.00 0.00 583. 13 0.05 0.01 

10. 0. 10. 0. 0. 6. 0. o. 
0.03 0.00 1. 7B 0.00 0.000 0.020 0.000 0.000 

0.000804 13. 13. 13. 0 0 0 -0.04 

*SECNO 175.000 

3370 NORMAL BRIDGE,NRD= 16 MIN ELTRD= 586. 50 MAX ELLC= 586.30 

3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST 

6. 000 

0.00100000.00 
0. 100000.00 

582.00 230.00 
6.00 236.00 

6.000 
0.00100000.00 

0. 100000.00 
582.00 230.00 

6.00 236.00 

6. 000 
0.00100000.00 

o. 100000.00 
5B2.00 230.00 

6.00 236.00 

6.000 

•• 
PAGE 5 • 
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• 
• 
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• 
• 
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• 
• 
• 
• 
• 

·• 
• 
• 
• 
• 



. ; • I 
I 

•: 10 SEP 86 10:47:26 PAGE 6 • . , 
UPSTREAM FACE OF HWY 110 BRIDGE • 

175.00 1. 10 583. 10 0.00 0.00 583. 15 0.05 0.02 0.00100000.00 ., 10. 0. 10. 0. 0. 6. 0. 0. 0. 100000.00 • 0.03 0.00 1. 74 0.00 0. 000 0.020 0.000 0.000 582.00 230.00 
0. 000751 27. 27. 27. 0 0 0 -0.05 6.00 236.00 

• I • ' 
•SECNO 176.000 

• I • 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6.000 I 

CROSS SECTION UPSTREAM OF BRIDGE . , 176.00 1. 10 583. 10 0.00 0.00 583. 15 0.05 0.00 0.00100000.00 I • 10. 0. 10. 0. 0. 6. 0. 0. 0. 100000.00 I 

0.03 0.00 1. 72 0.00 0.000 0.020 0.000 0.000 582.00 230.00 

• 0.000710 1. 1. 1. 0 0 0 0.00 6.00 236.00 I • I 

• •SECNO 179.000 I • 
3470 ENCROACHMENT STATIONS= 227.0 239.0 TYPE= 1 TARGET= 12.000 

• 179.00 1. 12 583. 12 0.00 0.00 583. 16 0.04 0.00 0.00100000.00 • 10. 0. 10. 0. 0. 6. 0. 0. 0. 100000.00 
0.03 0. 00 1. 54 0.00 0.000 0.035 0.000 0.000 582.00 228.44 . , 0.002534 3. 3. 3. 1 0 0 0.00 9.96 238.40 • I 

• CCHV= 0. 100 CEHV= 0.300 ' • •SECNO 326.000 

• 3265 DIVIDED FLOW ' • 
326.00 0. 93 583.33 0.00 0.00 583.34 0.01 0. 18 0.00 584. 10 . , 10. 0. 10. 0 . 2. 12. 0. 0. 0. 584.60 • 0.08 0.09 O.B5 0.00 0.070 0.035 0.000 0.000 582.40 34.23 

0. 000716 147. 147. 147. 2 0 0 0.00 49.40 245.45 

• • 
•SECNO 476.000 

• I • 3265 DIVIDED FLOW 
I 

• CROSS SECTION AT BAR LAKE I • 476. 00 1. 01 583. 41 0.00 0.00 583.42 0.01 0.08 0.00 584. 10 
10. 1. 9. 0. 6. 13. 0. 0. 0. 584.60 

• 0. 14 0. 10 0. 71 0.00 0.070 0.035 0.000 0.000 582.40 24.91 I • 0.000450 150. 150. 150. 2 0 0 0.00 99.26 245.76 I 
I 
I 

• I • I 
I 
I 

• I • I 

el • I 
' ' • I • 
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• 

10 SEP 86 10:47:26 

*****************~•***********'********************* 
HEC2 RELEASE DAlrED NOV 76 UIPDATED MAY 1984 
ERROR CORR - Oil, 02, 03, 04, 0,5, 06 
MODIFICATION - 50,51,52,53,54,55,56 

*****************~•***********'********************* 

T1 MANISTEE lr□WNSHIP - FIS 
T2 BAR LAKE OUTLET TO M□IUTH OF LAKE MICHIGAN 
T3 BACKWATER PROFILES - 30 CFS 

J1 ICHECK ING NINV IDIR STRT 

0. :3. 0. 0. 0.000000 

J2 NPROF IPLCJT PRFVSi XSECV XSECH 

2.000 0. 000 -1. 0,00 0.000 0. 000 

• 
PAGE 7 • 

• 
THIS RUN EXECUTED 10 SEP 86 10:47:29 • 

• 
• 
• 

METRIC HVINS G Wi3EL FG • 
0.00 0.0 0. 580 .. 140 0.()00 

FN ALLDC IBW CHNIM ITFIACE • 
0. 000 0.000 0.000 0.000 C>.000 • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

, . 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
e 

10 SEP 86 

SECNO 
G 
TIME 
SLOPE 

*PROF 2 

10:47:26 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

CCHV= 0. 100 CEHV= 0.300 
*SECNO 0.000 
3720 CRITICAL DEPTH ASSUMED 

CRIWS 
GROB 
VROB 
XLOBR 

CROSS 
0.00 

SECTION AT MOUTH OF LA~E 

30. 
0.00 

0.022534 

*SECNO 60.000 

1. 11 582. 81 582. 81 
0. 30. 0. 

0.00 4. 60 0.00 
0. 0. 0. 

WSELK 
ALOB 
XNL 
!TRIAL 

580. 14 
0. 

0.000 
0 

CROSS SECTION DOWNSTREAM OF BRIDGE 
60.00 1.67 583. 52 0.00 0.00 

~" wV. 

0. 01 
0.003376 

*SECNO 108.000 

" v. 
0.00 

60. 

'"'" wV. 

2. 15 
60. 

3470 ENCROACHMENT STATIONS= 
108.00 1.73 583. 66 

30. 0. 30. 
0.01 

0.002640 
0.00 

48. 

CCHV= 0.300 CEHV= 
*SECNO 114. 000 · 

2.20 
48 . 

0.500 

3470 ENCROACHMENT STATIONS= 
114.00 1.70 583. 65 

30. 0. 30. 
0.01 0.00 2. 58 

0. 001109 6. 6 . 

*SECNO 120.000 

" v. 
0. 00 

60. 

227.0 
0. 00 

0. 
0. 00 

48. 

22B.O 
0.00 

0. 
0. 00 

6. 

" v. 
0.000 

3 

239.0 
0.00 

0. 
0.000 

2 

237.0 
0.00 

0. 
0.000 

2 

EG 
ACH 
XNCH 
IDC 

5B3. 14 
7. 

0.035 
19 

583. 59 
• A . ... 

0.035 
0 

TYPE= 
583.73 

14. 
0.035 

0 

TYPE= 
583. 76 

12. 
0.020 

0 

3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 
CROSS SECTION DOWNSTREAM OF BRIDGE 

HV 
AROB 
XNR 
!CONT 

0.33 
0. 

0. 000 
0 

0.07 
" v. 

0.000 
0 

HL 
VOL 
WTN 
CORAR 

0.00 
0. 

0.000 
0.00 

0.42 
" v. 

0.000 
0.00 

1 TARGET= 
0. 08 0. 14 

0. 0. 
0.000 

0 
0.000 
0.00 

1 TARGET= 
0. 10 0. 01 

0. 0. 
0.000 0.000 

0 0. 00 

1 TARGET= 

OLOSS 
TWA 
ELMIN 
TOPWID 

0.00 
o. 

581. 70 
10.00 

0.03 
n v. 

581. BS 
16. 34 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

583.30 
586.90 

228.43 
238.43 

583.95 
587.05 

226.42 
242.76 

12.000 
0.00100000.00 

0. 100000.00 
581. 92 

12.00 
227.00 
239.00 

9.000 
0.01100000.00 

0. 100000.00 
581. 96 228. 00 

9.00 237.00 

6.000 

• 
PAGE B • 
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• 
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10 SEP 86 10:47:26 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
Q GLOB OCH GROB ALOB ACH AROB VOL 
TIME VLOB VCH VROB XNL XNCH XNR WTN 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR 

120.00 1. 64 583. 63 0.00 0.00 583.80 0. 17 0.01 
30. 0. 30. 0. 0. 9. 0. 0. 

0.01 0. 00 3. 32 0. 00 0.000 0.020 0.000 0.000 
0.001767 6. 6. 6. 2 0 0 0.00 

*SECNO 121. 000 

3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586. 50 MAX ELLC= 586.30 

3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 
DOWNSTREAM FACE OF HWY 110 BRIDGE 

121.00 1. 62 583. 62 0.00 0.00 583.81 0. 19 0.00 
30. 0. 30. 0. 0. 9 . 0. 0. 

0.02 0. 00 3. 50 0.00 0.000 0.020 0.000 0.000 
0.002186 1. 1. 1. 0 0 0 -0.40 

*SECNO 135.000 

3370 NUt<MAL l:lt<l·Ul>t:., Nt<U= i7 MIN ELTRD= 586. 50 MAX ELLC= 586. 30 

3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 
135.00 1. 66 583. 66 0.00 0.00 583.84 0. 19 0.03 

30. 0. 30. - n ~ n n v. v. ..,_ v. v. 
0.02 0. 00 3. 46 0.00 0.000 0.020 0.000 0.000 

0.002122 14. 14. 14. 0 0 0 -0.42 

4:-SECl'JO 148.000 

3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586.50 MAX ELLC= 586.30 

3470 ENCROACHMENT STATIONS~ 
148.00 

30. 
0.02 

0. _002008 

1. 69 
0. 

0.00 
13. 

583. 69 
30. 

3. 39 
13 . 

230.0 
0.00 

o. 
0.00 

13. 

236.0 
0.00 

0 . 
0.000 

0 

TYPE:::;i 1 TARGET= 
583.87 0. 18 0.03 

9. 0. 0. 
0.020 0.000 0.000 

0 0 -0.46 

'. • 
• 

PAGE 9 -
□LOSS BANK ELEV • 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST • 

0.03100000.00 • 
0. 100000.00 

581. 99 230.00 
6.00 236.00 

I. 
• -
• 

6.000 • 
0.01100000.00 

0. 100000.00 
582.00 230.00 • 

6.00 236.00 

• 
• 

6.000 • 0.00100000.00 
" -1nnnnn nn v. .& vvvvv. vv 

582.00 230.00 • 6.00 236.00 

• 
• 

6.000 • 0.00100000.00 
0. 100000.00 

582.00 230.00 • 
6.00 236.00 -• 

• 
• 
• 



el 

• 
• 
• 
• 

10 SEP 86 

SECNO 
G 
TIME 
SLOPE 

10:47:26 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

*SECNO 175.000 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

• 3370 NORMAL BRIDGE,NRD= 16 MIN ELTRD= 586.50 MAX ELLC= 586.30 

• 
• 
• I 

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

3470 ENCROACHMENT STATIONS= 230.0 236.0 
UPSTREAM FACE OF HWY 110 BRIDGE 

175.00 1. 76 583.76 
30. o. 30. 

0.02 0.00 3.26 
0.001813 27. 27. 

*SECNO 176.000 

3470 ENCROACHMENT STATIONS= 
CROSS SECTION UPSTREAM 

176.00 1.80 583.80 
30. 0. 30. 

0.02 0.00 3.01 
0.001334 1. 1. 

*SECNO 179.000 

3470 ENCROACHMENT STATIONS= 
179.00 1.91 583.91 

30. 0. 30. 
0.02 0.00 1.90 

0.001669 3. 3. 

CCHV= 0. 100 CEHV= 
*SECNO 326.000 

3265 DIVIDED FLOW 

326.00 
30. 

0. 15 
0.000125 

1. 61 
17. 

0. 16 
147. 

0.300 

584.01 
13. 

0. 51 
147. 

0.00 0.00 
0. 0. 

0.00 0.000 
27. 1 

230.0 236.0 
OF BRIDGE 
0.00 0.00 

0. __ , .• _, .• · -· 0. 
,. ,0-:·-60 0. 000 

·1. 2 

227.0 
0.00 

0. 
0.00 

3. 

0.00 
0. 

0.00 
147. 

239.0 
0.00 

0. 
0.000 

2 

0.00 
106. 

0.070 
2 

TYPE= 

583.93 
9. 

0.020 
0 

TYPE= 

583.94 
10. 

0.020 
0 

TYPE= 
583.97 

16. 
0.035 

0 

584.02 
26. 

0.035 
0 

1 TARGET= 

0. 17 0.05 
0. 0. 

0.000 0.000 
0 -o. 54 

1 TARGET= 

0. 14 
0. 

0.000 
0 

0.00 
0. 

0.000 
0.00 

1 TARGET= 
0.06 

0. 
0.000 

0 

0.00 
0. 

0.000 
0 

0.00 
0. 

0.000 
0.00 

0.05 
0. 

0.000 
0.00 

OLOSS 
TWA 
ELMIN 
TOPWID 

6.000 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

0.00100000.00 
0. 100000.00 

582.00 230.00 
6.00 236.00 

6.000 

0.01100000.00 
0. 100000.00 

582.00 230.00 
6.00 236.00 

12.000 
0.03100000.00 

0. 
582.00 

12.00 

0.01 
o. 

582.40 
223.66 

100000.00 
227.00 
239.00 

584. 10 
584.60 
20.35 

247.91 

• 
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10 SEP 86 

SECNO 
G 
TIME 
SLOPE 

10:47:26 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

*SECNO 476.000 

3265 DIVIDED FLOW 

CROSS 
476.00 

30. 
0.29 

0. 000114 

SECTION AT BAR 
1. 63 584. 03 

17. 13. 
0. 16 0.49 
150. 150. 

CRIWS 
GROB 
VROB 
XLOBR 

LAKE 
0.00 

0. 
0. 00 
150. 

WSELK 
ALOB 
XNL 
ITRIAL 

0.00 
109. 

0.070 
2 

EG 
ACH 
XNCH 
IDC 

584.03 
26. 

0.035 
0 

HV 
AROB 
XNR 
ICONT 

0.00 
o. 

0.000 
0 

HL 
VOL 
WTN 
CORAR 

0.02 
1. 

0.000 
0.00 

CLOSS 
TWA 
ELMIN 
TOPWID 

0.00 
1. 

582.40 
224.75 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

584. 10 
584.60 
20. 21 

247.97 

PAGE 11 
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10 SEP 86 10:47:20 

************************** .... *****~**************** 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 19B4 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION 50,51,52,53,54,55,56 

************************************************** 

T1 MANISTEE TOWNSHIP - FIS 
T2 BAR LAKE OUTLET TO MOUTH OF LAKE MICHIGAN 
T3 BACKWATER PROFILES - 50 CFS ... Tl"UC'l""U' Ta..ln h.l'Ph.tll 'l'ftTl"'l --Tl'."i,--~ ,1,wn-vr, ,l,J'l-..:J I .. .& f'IV .&U.&n w t " ' 

0. 4. 0. 0. 0.000000 

J2 NPROF IPLOT PRFVS XSECV XSECH 

3,·000 0.000 -1. 000 0.000 0.000 

--....... 'I',. lJlJTio.l,.._ ~ 
rlC.IR.I.\.,, nv.&AW ... 
0.00 0.0 0. 

FN ALLDC IBW 

0.000 0.000 0. 000 

THIS RUN EXECUTED 10 SEP Bo 

,_,,.,._. 
~~ 

WQC.L r\l! 

580. 140 0.000 

CHNIM ITRACE 

0.000 0.000 

PAGE 12 .. \ 

10:47:30 
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/ • • 
• 10 SEP 86 10:47:26 PAGE 13 • 
• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV • 

Q GLOB OCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

• TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST 

• *PROF 3 • 
• I CCHV-= 0. 100 

*SECNO 0.000 
CEHV-= 0.300 • 

3720 CRITICAL DEPTH ASSUMED 

• CROSS SECTION AT MOUTH OF LAKE • 0.00 1. 43 583. 13 583. 13 580. 14 583.49 0.36 0.00 0.00 583.30 
50. 0. 50. 0. 0. 10. 0. 0. 0. 586.90 

• 0.00 0.00 4.81 0.00 0.000 0.035 0.000 0.000 581. 70 226.26 • 0.021434 0. 0. 0. 0 22 0 0.00 14.62 240.88 

• *SECNO 60.000 • 
CROSS SECTION DOWNSTREAM OF BRIDGE 

• 60.00 2.01 583.86 0.00 0.00 583.96 o. 10 0.44 0.03 583.95 • 50. 0. 50. 0. 0. 20. 0. 0. 0. 587.05 
0.01 0.00 2.50 0.00 0.000 0.035 0.000 0.000 581. 85 225.30 

• 0.003642 60. 60. 60. 3 0 0 0.00 20.05 245.35 • 
• *SECNO 108.000 ' • 

3470 ENCROACHMENT STATIONS-= 227.0 239.0 TYPE-= 1 TARGET= 12.000 

• 108.00 2.08 584.01 0.00 0.00 584. 13 0. 12 0. 17 0. 01100000. 00 • 50. 0. 50. 0. 0. 18. 0. 0. 0. 100000.00 
0.01 0.00 2.82 0.00 0.000 0.035 0.000 0.000 581. 92 227.00 

• 0.003258 48. 48. 48. 2 0 0 0.00 12.00 239.00 •• 
• CCHV= 0.300 CEHV= 0.500 • *SECNO 114. 000 

• 3470 ENCROACHMENT STATIONS= 228.0 237.0 TYPE-= 1 TARGET= 9.000 • 114. 00 2.03 583.99 0.00 0.00 584. 17 0. 18 0.01 0.03100000.00 
50. 0. 50. 0. 0. 15. 0. 0. 0. 100000.00 

• 0.01 0.00 3.42 0.00 0.000 0.•020 0.000 0.000 581. 96 228.00 • 0.001546 6. 6. 6. 2 0 0 0.00 9.00 237.00 

• ' • I *SECNO 120.000 

• 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6.000 • CROSS SECTION DOWNSTREAM OF BRIDGE 

• • 
• • 
• • 



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

10 SEP 86 10:47:26 

SECNO DEPTH ·CWSEL CRIWS WSELK EG 
G GLOB GCH GROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

120.00 l. 94 583.93 0.00 0.00 584.26 
50. 0. 50. 0. 0. 11. 

0.01 o.oo 4. 62 0.00 0.000 0.020 
0.002951 6. 6. 6. 2 0 

*SECNO 121.000 

3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586. 50 MAX ELLC= 

3470 ENCROACHMENT STATIONS= 
DOWNSTREAM FACE OF HWY 

121.00 1.90 583.90 
50. 0. 50. 

" "' V. V.L 

0.004171 

*SECNO 135.000 

" "" v. vv 

1. 

C "L 
'OJ. vc 

1. 

230.0 236.0 
110 BRIDGE 
0.00 0.00 

0. 0. 

" "" v. '\JV 

1. 
I'\ r\.l"\I"\ 
"'· v-v 

2 

TYPE= 

584.29 
10. 

" """ v. vcv 

0 

HV HL 
AROB VOL 
XNR WTN 
ICONT CORAR 

0.33 0.01 
0. 0. 

0.000 0.000 
0 0.00 

586.30 

1 TARGET= 

0.40 0.00 
0. 0. 

" "'"' " """ ----- ,., . ,.,,.,,., 
0 -0.71 

3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586. 50 MAX ELLC= 586.30 

3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 
135.00 2.00 584.00 Q,QQ Q,QQ 584.3b Q. 3i. 0. 05 

50. 0. 50. 0. 0. 10. 0. 0. 
0.01 0.00 4. 83 0.00 0.000 0.020 0.000 0.000 

0.003692 14. 14. 14. 2 0 0 -0.84 

*BECNO 148. 000 

3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586. 50 MAX ELLC= 586.30 

3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 
148.00 2.07 584.07 0. 00 0.00 584.41 0.34 0.05 

50. 0. 50. 0. 0. 11. 0. 0. 
0.01 0.00 4. 68 0.00 0.000 0.020 0.000 0.000 

0.003396 13. 13. 13. 2 0 0 -0.95 

• 
PAGE 14 • 

□LOSS BANK ELEV • 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST • 

0.07100000.00 • o. 100000.00 
581. 99 230.00 

6.00 236.00 • 
• 
• 

6.000 • 
0.03100000.00 

o. 100000.00 
... cc, "" c,-,n "" 

, . 
..,~ .... -- .... ..,. __ --

6.00 236.00 

• 
• 

6.000 • 0.01100000.00 
0. 100000.00 

582.00 230.00 • 6.00 236.00 

• 
, . 
-6.000 -0.01100000.00 

o. 100000.00 
582.00 230.00 • 6.00 236.00 

• 
, . 
• 
• 



• • 
I I ., I • 10 SEP 86 10:47:26 PAGE 15 

• I • SECNO DEPTH CWSEL CRIWS WSELI'. EG HV HL OLOSS BANK ELEV 
Q GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT ., TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA ' • SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

I 

I ., 
*SECNO 175.000 • ., 3370 NORMAL BRIDGE,NRD= 16 MIN ELTRD= 586. 50 MAX ELLC= 586. 30 I • ' I 

• 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET"' 6.000 I • UPSTREAM FACE OF HWY 110 BRIDGE 
175.00 2.20 584.20 0.00 0.00 584. 51 0.31 0.09 0.01100000.00 

•: 50. 0. 50. 0. 0. 11. ·O. 0. 0. 100000.00 I • 0.02 0.00 4.44 0.00 0.000 0.020 0.000 0.000 582.00 230.00 I 

0.002974 27. 27. 27. 2 0 0 -1. 16 6.00 236.00 ., • 
*SECNO 176.000 

e: 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET"' 6.000 • 
CROSS SECTION UPSTREAM OF BRIDGE 

• 176.00 2.31 584. 31 0.00 0.00 584. 53 0.23 0.00 0.02100000.00 I • 50. 0. 50. 0. 0. 13. 0. 0. 0. 100000.00 
I 

0.02 0. 00 3. 83 0.00 0.000 0.020 0.000 0.000 582.00 230.00 

• 0.001761 1. 1. 1. 2 0 0 0.00 6.00 236.00 • 
• *SECNO 179.000 • 

3470 ENCROACHMENT STATIONS= 227.0 239.0 TYPE= 1 TARGET= 12. 000 

• 179.00 2. 51 5B4. 51 0.00 0.00 584. 59 0.07 0.00 0.05100000.00 I • 50. 0. 50. 0. 0. 23. 0. 0. 0. 100000.00 
0.02 0.00 2. 17 0.00 0.000 0.035 0.000 0.000 582.00 227.00 ., 0:001474 3. 3. 3. 2 0 0 0.00 12.00 239.00 I • ' 

I 

• CCHV= 0. 100 CEHV= 0.300 I • *SECND 326.000 ' 
326.00 2.21 584.61 0.00 0.00 584.61 0.00 0.02 0.01 584. 10 

• 50. 35. 15. 0. 229. 40. 0. 1. 0. 584.60 I • 0.20 0. 15 0.38 0.00 0.070 0.035 0.000 0.000 582.40 15.83 I 

0.000044 147. 147. 147. 2 0 0 0.00 234.26 250.09 

• I • I 

*SECND 476.000 

• CROSS SECTION AT BAR LAKE ' • 476.00 2.22 584.62 0.00 0.00 584.62 0.00 0.01 0.00 584. 10 ' 
50. 35. 15. 0. 230. 40. 0. 1. 1. 584.60 

• 0.39 0. 15 0.38 0.00 0.070 0.035 0.000 0.000 582.40 15. 77 ' • 0.000043 150. 150 . 150. 2 0 0 0.00 234.37 250. 14 I 

• • ., :• 



, . 

• 
• 
• 
• 
• 
•· 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
•• 
• 
• 
• ., 

, . ' 

10 SEP 86 10:47:2b 

************************-11-4************************ 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 

************************************************** 

T1 MANISTEE TOWNSHIP - FIS 
T2 BAR LAKE OUTLET TO MOUTH OF LAKE MICHIGAN 
T3 BACKWATER PROFILES - 75 CFS 

J1 ICHECK ING NINV IDIR STRT 

0. 5. 0. 0. 0.000000 

J2 NPROF !PLOT PRFVS XSECV XSECH 

4.000 0.000 -1. 000 0.000 0.000 

• 
PAGE 16 • 

t 

THIS RUN EXECUTED 10 SEP 86 10:47:31 

t 

• 
• 

METRIC HVINS Q WSEL FQ • 0.00 0.0 0 . 580. 140 0.000 

FN ALLDC IBW CHNIM !TRACE • 
0.000 0.000 0.000 0.000 0.000 :• 

• 
• 
• 

, . 
• 
• 
• 
• 
• 

·• 
• 
• 



., 

• • 
• 10 SEP 86 10:47:26 PAGE 17 • 
• I • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BANK ELEV 

n GLOB GCH GROB ALOE ACH AROB VOL TWA Lt:.t- I /ti HIH I \I 

• TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA " • SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

• .s.&.DDn~ A • ~Tnur .. 
• CCHV= 0. 100 CEHV= 0. 300 • *SECNO 0. 000 

3720 CRITICAL DEPTH ASSUMED - rr;,nca SECTION AT MOUTH nc I All C' • • -w ■ ,...,_..., u, .__,..\I;;;, 
0.00 1. 68 583.38 583.38 580. 14 583.80 0. 41 0.00 0.00 583.30 

75. 0. 75. 0. 0. 15. 0. 0. 0. 586.90 

• I 0.00 0. 03 5. 17 0.00 0.070 0.035 0.000 0.000 581. 70 224.83 • 0.020477 0. 0. 0. 0 14 0 0.00 17.99 242.82 

• *SECNO 60.000 • 
CROSS SECTION DOWNSTREAM OF BRIDGE 

• 60.00 2. 30 584. 15 0.00 0.00 584.28 0. 13 0.45 0.03 583.95 • 75. o. 75. 0. o. 26. 0. 0. o. 587.05 
0.01 0. 01 2.85 0.00 0.070 0.035 0.000 0.000 581. 85 224. 51 

• 0.003874 60. 60. . 60. 3 0 0 0.00 23.09 247.61 • - *SECNO 108.000 -- • 
3470 ENCROACHMENT STATIONS= 227.0 239.0 TYPE= 1 TARGET= 12.000 

• 108.00 2. 37 584.30 0.00 0.00 584.49 0. 19 0. 19 0.02100000.00 • 75. 0. 75. 0. 0. 21. 0. 0. 0. 100000.00 
0.01 0. 00 3.51 0.00 0.000 0.035 0.000 0.000 581. 92 227.00 

• 0.004172 48. 48. 48. 2 0 0 0.00 12.00 239.00 • 
• CCHV= 0.300 CEHV= 0. 500 • *SECNO 114.000 

• 3470 ENCROACHMENT STATIONS= 228.0 237.0 TYPE= 1 TARGET= 9. 000 • 114. 00 2. 30 584.26 0.00 0.00 594. 56 0.30 0.02 0.05100000.00 
75. 0. 75. 0. 0. 17. 0. 0. 0. 100000.00 

• 0.01 0. 00 4.39 0.00 0.000 0.020 0.000 0.000 5B1.96 228.00 • 0.002205 6. 6. 6 . 2 0 0 0.00 9.00 237.00 -
• *SECNO 120.000 • 

3470 _ .. , .................. , .... -... - STATIONS= --- - --· - TYPE= i TARGET= b.000 • 1:.NI-NUAI-Hrlt:.N I ..:;:iv. V ic!;,jb. U I • CROSS SECTION DOWNSTREAM OF BRIDGE 

• • 
• ' • 
• • 
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• 

10 SEF• 86 10:47:26 

SECNO 
G 
TIME 
SLOPE 

120.00 
75. 

·o. 01 
0.004922 

DEPTH 
GLOB 
VLOB 
XLOBL 

2. 14 
0. 

0. oo, 
6. 

*SECNO 121. 000 

CWSEL 
OCH 
VCH 
XLCH 

584. 13 
75. 

6.22 
6. 

CRIWS 
GROB 
VROB 
XLOBR 

0.00 
0. 

0.00 
6. 

WSELK EG HV HL 
Al.OB ACH AROB VOL 
XNL XNCl-11 XNR WTN 
IlrR IAL IDC ICONT CORAR 

0.00 584.73 0.60 0.02 
0. 12. 0. 0. 

0.000 O.Cl20 0.000 0.000 
2 0 0 0.00 

• 3370 NIJRMAL BRIDGE:, NRD= 17 MIIN ELTRD= 5136. 50 MAX EL.LC= 586. 30 

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

3470 ENCROACHMENT STATIONS= 230.0 236.0 TYF'E= 1 TARGET= 
DOWNSTREAl"I FACE OF HWY 110 BRIDGI: 

121.00 2. O~i 584. 05 0. 00 0.00 584.83 0.78 0.01 
75. 0. 75. 0. 0. 1.1. 0. 0. 

0. 01 0. oc, 7. 10 0. 00 0.000 O.Cl20 0.000 0. 000 
0.0071368 1. 1. 1. 2 0 0 -0.91 

*SECNO 135.000 

3370 NDRMAL BRIDGE, NRD= 17 MIN EL TRD= 51~6. 50 MAX EL.LC= 586. 30 

3470 EIIICROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 
135 .. 00 2. 3~i 584. 35 0.00 0.00 584.97 0.62 0.09 

75. 0. 75. 0. 0. ll2. 0. 0. 
0 .. 01 0. OC) 6. 31 0.00 i:>. 000 0. ()20 0.000 0.000 

0. 0051855 14. 14. 14. 3 0 0 -1. 41 

*SECNO 148.000 

3370 N1□RMAL BRIDGE,NRD= 17 MIN ELTRD= 5186. 50 MAX El.LC= 586. 30 

3470 EINCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 
148.00 2.5() 584.50 0.00 0.00 585. 06 0. 56 0.07 

75. 0. 75. 0. 0. Jl3. 0. 0. 
0. 01 0. 0() 5. 99 0.00 •D. 000 0.020 0.000 0.000 

0. 005154 13. 13. 13. 2 0 0 -1. 71 

• 
PAGE 18 • 

OLOSS BANK ELEV • 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST • 

0. 151000()0.00 • 
0. 100()00.00 

581. 99 2:30. 00 
6.00 2:36. 00 • 

• 
• 

6.000 , . 
0.09100000.00 

0. 100()00. 00 
582. 00 2:30.00 • 6.00 2:36. 00 

• 
• 

6.000 • 0.051000()0.00 
0. 100()00. 00 

582.00 2:30. 00 • 6.00 2:36. 00 

• 
• 

6.000 • 0.021000()0.00 
0. 100()00.00 

582.00 2:30. 00 
, . 

6.00 2:36. 00 

• 
• 
• 
• 
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• 
• 
• 
• 
e 

10 SEP 86 

SECNO 
G 
TIME 
SLOPE 

10:47:26 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

*SECNn 17!';, 001'\ 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

3370 NORMAL BRIDGE,NRD= 16 MIN ELTRD= 586. 50 MAX ELLC= 586.30 

3470 ENCROACMMENT STATIONS= 
UPSTREAM FACE OF HWY 

175.00 2.72 584.72 
75. 0. 75. 

0.01 0.00 5.63 
0.004530 27. 27. 

*l:il:.t;NU 1 7b. 000 

230.0 
110 BRIDGE 

0.00 
0 . 

0.00 
27. 

3470 ENCROACHMENT STATIONS= 230.0 
CROSS SECTION UPSTREAM OF BRIDGE 

176.00 2.97 584.97 0.00 
75. 

0.01 
0.001924 

*SECNO 179.000 

0. 
0.00 

1. 

75. 
4.39 

1. 

3470 ENCROACHMENT STATIONS= 
179.00 3.26 585.26 

75. 0. 75. 
n n• 
V. VJ. 

0.001265 

n nn v.vv 
3. 

CCHV= 0. 100 CEHV= 
~SECNO 326.000 

326.00 
75. 

0.23 
0.000020 

*SECNO 476.000 

2. 96' 
55. 

0. 14 
147. 

3. 

0.300 

585.36 
19. 

0.33 
147. 

0. 
0.00 

1. 

227.0 
0.00 

0. 
~ nn v. vv 

3. 

0.00 
0. 

0.05 
147. 

CROSS SECTION AT BAR LAKE 
476.00 2.96 585.36 0.00 

0.44 
0.000020 

0. 14 
150. 

10 . , . 
0.33 
150. 

0. 
0.05 
150. 

236.0 

0.00 
0. 

0.000 
2 

236.0 

0.00 
0. 

0.000 
2 

239.0 
0. 00 

0. 
0.000 

2 

0.00 
387. 

0.070 
2 

0.00 
'>CQ .... ......... 

0.070 
2 

TYPE= 

585.21 
13. 

0.020 
0 

TYPE= 

585.27 
i7. 

0.020 
0 

TYPE= 
585. 34 

32. 
- I'\ .... ~ V. V,j.:J 

0 

585.36 
58. 

0.035 
0 

585. 36 
,;0 
~ ,. 

0.035 
0 

1 TARGET= 

0.49 
0. 

0.000 
0 

0. 13 
0. 

0.000 
-2. 19 

1 TARGET= 

0.30 
0. 

0.000 
0 

0.00 
0. 

0.000 
0.00 

1 TARGET= 
0.09 0.00 

0. 0. 
" l"\l'\.v. vvu 

0 

0.00 
2. 

0.070 
0 

0.00 
2 . 

0.070 
0 

n n.nn. 
v. vvv 

0.00 

0.01 
1. 

0.000 
0.00 

0.00 
2. 

0.000 
0.00 

□LOSS BANK ELEV 
TWA I ~~T/RTOMT 
ELM IN SSTA 
TOPWID ENDST 

6.000 

0.02100000.00 
0. 100000.00 

582.00 230.00 
6.00 236.00 

6.000 

0.06100000.00 
0. 

582.00 
6.00 

100000.00 
230.00 
236.00 

12.000 
0.06100000.00 

0. 100000.00 

12.00 

0.01 
0. 

582. 40 
245.94 

0.00 
1. 

582.40 
245.99 

227.00 
239.00 

584. 10 
584.60 
10. 17 

256. 11 

584. 10 
584.60 
10. 14 

256. 14 
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10 SEP 86 10:47:26 

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

************************************************** 

T1 MANISTEE TOWNSHIP - FIS 
T2 BAR LAKE OUTLET TO MOUTH OF LAKE MICHIGAN 
T3 BACKWATER PROFILES - 100 CFS 

J1 !CHECK ING NINV IDIR STRT 

0. 6. 0. o . 0.000000 

J2 NPROF IPLOT PRFVS XSECV XSECH 

15. 000 0.000 -1. 000 0.000 0.000 

METRIC HVINS G 

0.00 0.0 0. 

FN ALLDC IBW 

0.000 0.000 0.000 

THIS RUN EXECUTED 10 SEP 86 

WSEL FG 

580. 140 0.000 

CHNIM ITRACE 

0.000 0.000 

PAGE 20 

10:47:32 
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• • ~ .. - • • 10 SEP 86 10:47:26 PAGE 2f· ,· 

• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV • 
G n1 nn r.\i"'U nicna Al nn .. ,.u Annn l Jt""lrl 'TI_IA I l"""'~'T .1r,, T J"\l_l'T ....... ..,..., Y'-'r--, '-lln.UU ru .. u.c, Mwn MnUD VUL , ..... LC.r I , "'.l 1\#n I 

• TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA ' • SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

• *PROF 5 • 
• CCHV= 0. 100 CEHV= 0. 300 ' • *SECNO O. 000 

3720 CRITICAL DEPTH ASSUMED - CROSS SECTION AT MOUTH OF LAKE -... 0.00 1.88 583. 58 583. 58 580. 14 584. 05 0.47 0.00 0.00 583.30 • 
100. 0. 100. 0. 0. 18. 0. 0. 0. 586.90 

• 0.00 0.03 5. 52 0.00 0.070 0.035 0.000 0.000 581. 70 224.43 • 0.019332 0. 0. 0. 0 17 0 0.00 19.88 244.31 J 

• *SECNO 60.000 • 
CROSS SECTION DOWNSTREAM OF BRIDGE 

• 60.00 2.53 584. 38 0.00 0.00 584. 54 0. 15 0.46 0.03 583.95 • 100. 0. 100. 0. 0. 32. 0. 0. 0. 587.05 
0.01 0.46 3. 14 0.00 0.070 0.035 0.000 0.000 581. 85 223.95 

• 0.004040 60. 60. 60. 3 0 0 0.00 25.46 249.41 • 
• *SECNO 10B. 000 -~ .. 

3470 ENCROACHMENT STATIONS= 227.0 239.0 TYPE= 1 TARGET= 12.000 

• 108.00 2.60 594. 52 0.00 0.00 584.79 0.27 0.22 0.03100000.00 • 100. 0. 100. 0. 0. 24. 0. 0. 0. 100000.00 
0.01 0.00 4. 15 0.00 0.000 0.035 0.000 0.000 581. 92 227.00 

• 0.005167 48. 48. 48. 2 0 0 0.00 12.00 239.00 • 
• CCHV= 0.300 CEHV= 0. 500 • *SECNO 114.000 

• 3470 ENCROACHMENT STATIONS= 228.0 237.0 TYPE= 1 TARGET= 9.000 ' • 114. 00 2. 50 584. 46 0.00 0.00 584. 90 0.44 0.02 0.08100000.00 
100. 0. 100. 0. 0. 19. 0. 0. 0. 100000.00 

• 0.01 0.00 5. 30 0.00 0.000 0.020 0.000 0.000 581. 96 228.00 • 2 0 0.00 9.00 237.00 ' 0.002929 6. 6. 6. 0 

• *SECNO 120.000 • 
• r:lr:11"\ 4 uu ru.11.Mnc-n NIMDC' TUAh.t Ul JT h.lC • WWVA ... ...., ,..,,,.\:I' .... .., ,-n..1n~ lrlMllil nv,1,1..-w 

• • 
• • 
• • ,-



•: • I 

• 10 SEP 86 10:47:26 PAGE 22 • ., 
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV • 
G GLOB GCH GROB ALOB ACH AROB VOL TWA LEFT/RIGHT .i TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA I • SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

I 

• I • I 

3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6.000 ., CROSS SECTION DOWNSTREAM OF BRIDGE • 120.00 2.22 584.21 584. 17 0.00 585.20 0.99 0.03 0.28100000.00 
100. 0. 100. 0. 0. 13. 0. 0. 0. 100000.00 

• 0.01 0.00 7.97 0.00 0.000 0.020 0.000 0.000 581. 99 230.00 ,. 
0.007840 6. 6. 6. 6 11 0 0.00 6.00 236.00 I 

I 
I 

e: *SECNO 121.000 i• 
•: 3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586. 50 MAX ELLC= 586.30 1• 

7185 MINIMUM SPECIFIC ENERGY ., 3720 CRITICAL DEPTH ASSUMED I • I 
I 

3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6.000 

• DOWNSTREAM FACE OF HWY 110 BRIDGE I • 121.00 2. 16 584. 16 584. 16 0.00 585.43 1. 27 0.01 0. 14100000.00 
100. 0. 100. 0. 0. 11. 0. 0. 0. 100000.00 ., 0. 01 0.00 9.03 0.00 0.000 0.020 0.000 0.000 582.00 230.00 • 0.012417 1. 1. 1. 3 12 0 -1. 09 6.00 236.00 

I 

• *SECNO 135.000 • ., 3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586.50 MAX ELLC= 586.30 I • 
• 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6.000 I • 135.00 2.90 584. 90 0. 00 0.00 585.70 0.80 0. 13 0. 14100000.00 ' 

100. 0. 100. 0. 0. 14. 0. 0. 0. 100000.00 

• 0.01 0.00 7. 18 0. 00 0.000 0.020 0.000 0.000 582.00 230.00 I • 0.007412 14. 14. 14. 5 0 0 -2.68 6.00 236.00 
I ., I • *SECNO 148.000 ., 3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 586. 50 MAX ELLC= 586.30 :• 

I 

•' 3470 ENCROACHMENT STATIONS= 230.0 236.0 TYPE= 1 TARGET= 6.000 • 148.00 3.06 585.06 0.00 0.00 585.81 0.75 0. 09 0.02100000.00 I 

100. 0. 100. 0. 0. 14. 0. 0. 0. 100000.00 

•' 0.01 0.00 6. 95 0. 00 0.000 0.020 0.000 0.000 582.00 230.00 ' • 0.007008 13. 13. 13. 2 0 0 -3. 16 6.00 236.00 I 

,_ 

" • • I 
I 

• !• 
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10 SEP 86 

SECNO 
G 
TIME 
SLOPE 

10:47:26 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
GCH 
VCH 
XLCH 

*SECNO 175.000 

CRIWS 
GROB 
VROB 
XLDBR 

WSELK 
ALDB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

3370 NORMAL BRIDGE,NRD= 16 MIN ELTRD= 586. 50 MAX ELLC= 586.30 

3470 ENCROACHMENT STATIONS= 
UPSTREAM FACE OF HWY 

175.00 3.32 585. 32 
100. 0. 100. 
0.01 0.00 6. 65 

0. 006570 27. 27. 

*SECNO 176.000 

3470 ENCROACHMENT STATIONS= 

230.0 
110 BRIDGE 

0.00 
0. 

0.00 
27. 

230.0 
CROSS 

176.00 
100. 
0.01 

0.001772 

SECTION UPSTREAM 
3.80 585. 80 

OF BRIDGE 
0.00 

0. 100. 
0.00 4. 54 

1. 1. 

*SECNO 179.000 

3470 ENCROACHMENT STATIONS= 
1747.00 

100. 
0.01 

0.001016 

Jl t t 
"'T. .,. ,I, 

0. 
0.00 

3. 

CCHV= 0. 100 CEHV= 
*SECNO 326.000 

326.00 3.81 
100. 76. 
0.25 0. 13 

0. 000011 147 . 

*SECNO 476.000 

586. 11 
100. 
2. 37 

3. 

0.300 

586. 21 
24 . 

0. 30 
147. 

CROSS SECTION AT BAR 
476.00 3.81 586.21 

100. 76. 24. 
0. 50 0. 13 0. 30 

0.000011 150. 150. 

0. 
0.00 

1. 

227.0 
" "" v. vw 

0. 
0.00 

3. 

0.00 
1. 

0,06 
147. 

LAKE 
0.00 

1. 
0.06 
150. 

236.0 

0.00 
0. 

0.000 
2 

TYPE= 

586.01 
15 . 

0.020 
0 

236.0 TYPE= 

0.00 
0. 

0.000 
3 

586. 12 
22. 

0.020 
0 

239.0 TYPE= 
" "" W, WW 

0. 
0.000 

2 

0.00 
573. 

0.070 
2 

0.00 
573. 

0.070 
2 

586.20 
42. 

0.035 
0 

586.21 
BO. 

0.035 
0 

586.21 
BO. 

0. 035 .. 
0 

1 TARGET= 

0.69 
0. 

0.000 
0 

0. 18 
0. 

0.000 
-4. 10 

1 TARGET=> 

0.32 
0. 

0.000 
0 

0.00 
0. 

0.000 
0.00 

1 TARGET= 
n no, 
V, V, 

0. 
0.000 

0 

0.00 
10. 

0.070 
0 

0.00 
10. 

0.070 
0 

0. 
0.000 
0.00 

0.01 
1. 

0.000 
0.00 

0.00 
4. 

0.000 
0.00 

DLOSS 
TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

6.000 

0.02100000.00 
0. 100000.00 

582.00 230.00 
6.00 236.00 

6. ·ooo 

0. 11100000.00 
0. 100000.00 

582.00 230.00 
6.00 236.00 

12.000 
0.07100000.00 

0. 100000.00 
582.00 227.00 

12.00 239.00 

0.01 
1. 

582.40 
259.27 

0.00 
1. 

582. 40. 
259.29 

584. 10 
584.60 

3. 71 
262.98 

584. 10 
584.60 
3.70 

263.00 
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• • 
• 10 SEP 86 10:47:26 PAGE 24 • 
• • 
• THIS RUN EXECUTED 10 SEP 86 10:47:34 • ************************************************** 

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 

• ERROR CORR - 01,02,03,04,05,06 • MODIFICATION - 50,51,52,53,54,55,56 
************************************************** 

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

• • 
BACKWATER PROFILES - 10 

• SUMMARY PRINTOUT TABLE 150 • 
• SECNO XLCH ELTRD ELLC ELMIN G CWSEL CRIWS EG lOK*S VCH AREA . 01K • 
• 0.000 0.00 0.00 0.00 581. 70 10.00 582.70 0.00 582.75 37. 10 1. 83 5.45 1. 64 • * 0.000 0.00 0.00 0.00 581. 70 30.00 582.81 582.81 583. 14 225.34 4.60 6. 52 2.00 

* 0.000 0.00 0.00 0.00 581. 70 50.00 583. 13 583. 13 583.49 214.34 4.81 10.40 3.42 

• * 0.000 0.00 0.00 0.00 581. 70 75. 00' 583. 38 583.38 583.80 204.77 5. 17 14. 52 5.24 • * 0.000 0.00 0.00 0.00 581. 70 100.00 583. 58 583. 58 584.05 193.32 5.52 18. 19 7. 19 

• 60.000 60.00 0.00 0.00 581.85 10.00 582.91 0.00 582.95 29.73 1. 66 6.04 1. 83 • 60.000 60.00 0.00 0.00 581. 85 30.00 583. 52 0.00 583. 59 33.76 2. 15 13.93 5. 16 
60.000 60.00 0.00 0.00 581. 85 50.00 583.86 0.00 583.96 36.42 2. 50 20. 04 8.29 

• 60.000 60.00 0.00 0.00 581.85 75.00 584. 15 0.00 584.28 38.74 2.85 26.34 12.05 • I 60.000 60.00 0.00 0.00 581. 85 100.00 584.38 0.00 584. 54 40.40 3. 14 31. 99 15. 73 

• 108. 000 48.00 0.00 0.00 581. 92 10.00 583.05 0.00 583.08 24.49 1. 52 6.58 2.02 • 108.000 48.00 0.00 0.00 581. 92 30.00 583. ~6 0.00 583.73 26.40 2.20 13.63 5.84 
108.000 48. 00 0.00 0.00 581. 92 50.00 584.01 0.00 584. 13 32. 58 2.82 17.73 8.76 

• ·108.000 48.00 0.00 0.00 581. 92 75. 00 584.30 0.00 584.49 41. 72 3. 51 21..35 11. 61 • 108.000 48.00 0.00 0.00 581. 92 100.00 584. 52 0.00 584.79 51. 67 4. 15 24.09 13.91 

• ' 
114. 000 6.00 0.00 0.00 581. 96 10.00 583.0~ 0.00 583.·09 7.82 1. 60 6.26 3. 58 • 114. 000 6.00 0.00 0.00 581. 96 30.00 583.65 0.00 583.76 11. 09 2. 58 11. 61 9.01 
114.000 6.00 0.00 0.00 581. 96 50. 00 583.99 0.00 584. 17 15.46 3.42 14.62 12.71 

• 114.000 6.00 0.00 0.00 581. 96 75.00 584.26 0.00 584. 56 22.05 4.39 17.08 15.97 • 114. 000 6.00 0.00 o. 00 581.96 100.00 584.46 0.00 584.90 29.29 5.30 18.88 18.48 

• 120.000 6.00 0.00 0.00 581.99 10.00 583. 05 0.00 583. 10 7.80 1. 78 5. 63 3. 58 • 120.000 6.00 0.00 0.00 581. 99 30.00 583.63 0.00 583.80 17.67 3.32 9.03 7. 14 
120.000 6. 00 0.00 0.00 581. 99 50. 00 583.93 0.00 584.26 29. 51 4.62 10.82 9.20 

• I 120.000 6. 00 0.00 0.00 581.99 75.00 584. 13 0.00 584. 73 49.22 6.22 12.05 10.69 • 120.000 6. 00 0.00 0.00 581. 99 100.00 584.21 584. 17 585.20 78.40 7.97 12.55 11. 29 

• • 
• ' • 
• • 
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• I • SECNO XLCH ELTRD ELLC ELMIN 0 CWSEL CRIWS EG 10K*S VCH AREA . OlK 

• 121.000 1. 00 586. 50 586.30 582.00 10. 00 583.05 0.00 583. 10 8.61 1. 83 5.48 3.41 • 121. 000 1. 00 586. 50 586.30 582.00 30.00 583.62 0.00 583.81 21.86 3. 50 8. 58 6.42 
121. 000 1. 00 · '>.586. 50 586.30 582.00 50. 00 583.90 0.00 584.29 41. 71 5.06 9. 87 7.74 
121. 000 1. 00 ' 586.30 584.05 0.00 584.83 78.68 7. 10 10. 57 8.46 • .· 586. 50 582.00 75.00 • * 121. 000 1. 00 586. 50 586.30 582.00 100.00 584. 16 584. 16 585.43 124. 17 9.03 11. 07 8.97 

• 135.000 14. 00 · .-506. 50 586.30 582.00 10.00 583.06 0.00 583. 12 8.35 1. 81 5. 53 3.46 • 135.000 14.00 -,;,586. 50 586.30 582.00 30.00 583.66 0.00 583.84 21. 22 3.46 8.67 6. 51 
135.000 14.00 586. 50 586.30 582.00 50.00 584.00 0.00 584.36 36.92 4.83 10. 35 8.23 

• 135.000 14. 00 586. 50 586.30 582.00 75.00 584.35 0.00 584.97 58. 55 6.31 11. 88 9.80 -- 135.000 14.00 586. 50 586.30 582.00 100.00 584.90 0.00 585. 70 74. 12 7. 18 13.92 11. 62 ' -
• 148.000 13.00 586. 50 586.30 582.00 10.00 583.08 0.00 583. 13 8.04 1. 78 5. 61 3. 53 • 148.000 13. 00 586. 50 586.30 582.00 30.00 583.69 0.00 583.87 20.08 3.39 8.85 6.69 

148.000 13.00 586. 50 586:30 582.00 50.00 584.07 0.00 584.41 33.96 4.68 10.69 8.58 

• 148.000 13.00 586. 50 586.30 582.00 75.00 584. 50 0.00 585.06 51. 54 5.99 12. 52 10.45 • 148.000 13. 00 586.50 586.30 582.00 100.00 585.06 0.00 585.81 70.08 6.95 14.38 11. 95 

• 175.000 27.00 586. 50 586.30 582.00 10.00 583. 10 0.00 583. 15 7. 51 1. 74 5. 74 3.65 • 175.000 27. 00 586. 50 586.30 582.00 30.00 583.76 0.00 583.93 18. 13 3.26 9. 19 7.05 
175.000 27.00 586. 50 586.30 582.00 50.00 584.20 0.00 584. 51 29.74 4.44 11. 26 9. 17 

• 175.000 27.00 586.50 586.30 582.00 75.00 584.72 0.00 585.21 45.30 5.63 13.33 11. 14 • 175.000 27.00 586.50 586.30 582.00 100.00 585.32 0.00 586.01 65.70 6.65 15.04 12. 34 

• 176.000 1. 00 0.00 0.00 582.00 10.00 583. 10 0.00 583. 15 7. 10 1. 72 5. 81 3.75 • 176.000 i. 00 0.00 0.00 582.00 30.00 583.80 0.00 583.94 13.34 3.0i 9.98 8.21 
176.000 1. 00 0.00 0.00 582.00 50.00 584.31 0.00 584. 53 17. 61 3.83 13.05 11. 91 

• 176.000 1. 00 0.00 0.00 582.00 75.00 584.97 0.00 585.27 19.24 4.39 17.08 17. 10 • 176.000 1. 00 0.00 0.00 582.00 100.00 585.80 0.00 586. 12 17.72 4. 54 22.00 23.75 

.. "'70 l"\l"\I'\ ., nn n nn n n~ Cl"'lr,, .,.,.l"I, -~ ~~ c~~ . ~ ~ ~- 583. 16 ~c ~- • CA , -~ . ~~ • . , -, vvv w. vv v.vv v.vu wac::::.vv J.V.VV we.:, . .1.c:::: v.uv c::::w • ..::t6t .I. •. .,..,. a, ..,.D J.. 77 • 179.000 3.00 0.00 0.00 582.00 30.00 583.91 0.00 583.97 16.69 1. 90 15.80 7.34 
179.000 3. 00 0.00 0.00 582.00 50.00 584. 51 0.00 584. 59 14. 74 2. 17 23.05 13.03 

• 179:000 3.00 0.00 0.00 582.00 75.00 585.26 0.00 585.34 12. 65 2.35 31. 96 21. 09 • 179.000 3.00 0.00 0.00 582.00 100.00 586. 11 0.00 586.20 10. 16 2.37 42.20 31. 38 

• 326.000 147.00 0.00 0.00 582.40 10.00 583.33 0.00 583.34 7. 16 0.85 13. 59 3.74 • 326.000 147. 00 0.00 0.00 582.40 30.00 584.01 0.00 584.02 1. 25 0. 51 131. 05 26.87 
326.000 147. 00 0.00 0.00 582.40 50.00 584.61 0.00 584.61 0.44 0.38 268.80 75.29 

• 326.000 147.00 0.00 0.00 582.40 75.00 585.36 0.00 585.36 0.20 0.33 448. 13 166.90 • 32!!>.000 147.00 0.00 0.00 582.40 100.00 586.21 0.00 586.21 0. 11 0.30 663.36 307.34 

• 476.000 150.00 0.00 0.00 582.40 10.00 583.41 0.00 583.42 4.50 0.71 19. 14 4.71 • 476.000 150. 00 0.00 0.00 582.40 30.00 584.03 0.00 584.03 1. 14 0.49 135.38 28.04 
476.000 150.00 0.00 0.00 582.40 50.00 584.62 0.00 584.62 0.43 0.38 270.44 76.00 

-- 476.000 150.00 0,00 0.00 582.40 75.00 585.36 0.00 585.36 0.20 0.33 448.90 167.35 • • 476.000 150. 00 0.00 0.00 582.40 100.00 586.21 0.00 586.21 0. 11 0.30 663.78 307.64 

• • 
• • 
• ' • 
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• BACKWATER PROFILES - 10 • 
• ' 

SUMMARY PRINTOUT TABLE 150 • 
• SECNO G CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH • 0.000 10.00 582.70 0.00 0.00 2. 56 8. 55 0.00 • .. 0.000 30.00 582.81 0. 11 0.00 2.67 10.00 0.00 • .. 0.000 50.00 583. 13 0. 32 0.00 2.99 14.62 0.00 .. 0.000 75.00 583.38 0.25 0.00 3.24 17.99 0.00 • .. 0.000 100.00 583. 58 0. 19 0.00 3.44 19.88 0.00 • 60.000 10.00 582.91 0.00 0.21 o.oo_ 9.37 60.00 • 60.000 30.00 583. 52 0.61 0.70 0.00 16.34 60.00 • 60.000 50.00 583.86 0.34 0.73 0.00 20.05 60.00 

60.000 75.00 584. 15 0.29 0.77 0.00 23.09 60.00 • 60.000 100. 00 584.38 0. 23 0.81 0.00 25.46 60.00 • 108.000 10.00 583.05 0.00 0. 14 0.00 10.08 48.00 • 108.000 30.00 583.66 0.61 0. 14 0.00 12.00 48.00 • 108.000 50.00 584.01 0.35 0. 15 0.00 12.00 48.00 
108.000 75.00 584.30 0.29 0. 15 0.00 12.00 48.00 • ' 
108.000 100.00 584. 52 0.23 0. 14 0.00 12.00 48.00 • 114. 000 10.00 583.05 0.00 0.01 0.00 8. 50 6.00 • 114. 000 30.00 583.65 0.60 0.00 0.00 9.00 6.00 • 114. 000 50.00 583.99 0.33 -0.02 0.00 9.00 6.00 
114. 000 75.00 584.26 0.27 -0.04 0.00 9.00 6.00 • I 114. 000 100.00 584.46 0.20 -0.06 0.00 9.00 6.00 I • 120.000 10.00 583.05 0.00 0.00 0.00 6.00 6.00 

• 120.000 30.00 583.63 0. 58 -0.03 0.00 6.00 6.00 • 120.000 50. 00 583.93 0. 30 -0.06 0.00 6.00 6.00 
120.000 75.00 584. 13 0.20 -o. 13 0.00 6.00 6.00 

• I 120.000 100.00 584.21 0.08 -0.25 0.00 6.00 6.00 • I 

121.000 10.00 583.05 0.00 0.00 0.00 6.00 1. 00 

• 121. 000 30.00 583.62 0. 57 -o. 01 0.00 6.00 1. 00 • 121. 000 50. 00 583.90 0.28 -0.03 0.00 6.00 1. 00 
121. 000 75.00 584.05 0. 15 -0.08 0.00 6.00 1. 00 • .. 121. 000 100.00 584. 16 0. 11 -0.05 0.00 6.00 1. 00 • 135.000 10.00 583.06 0.00 0.01 0.00 6.00 14.00 

• 135.000 30.00 583.66 0. 59 0.04 0.00 6.00 14.00 • 135.000 50.00 584.00 0.34 0. 10 0.00 6.00 14.00 
135.000 75.00 584.35 0.35 0.31 0.00 6.00 14.00 

• ' 135.000 100.00 584. 90 0. 54 0.74 0.00 6.00 14.00 • 148.000 10.00 583.08 0. 00 0.01 0.00 6.00 13.00 

• 148.000 30.00 583.69 0.62 0.04 0.00 6.00 13.00 • 148.000 50.00 584.07 0.38 0.08 0.00 6.00 13.00 
148.000 75.00 584. 50 0.43 0. 15 0.00 6.00 13.00 

• ' 148.000 100.00 585.06 0. 55 0. 16 0.00 6.00 13.00 • 
• • 
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• ' • SECNOI G CWSEL DIFWSP DIFWSX Dl[FKWS TOPWID XLCH 

• 175.00t0 10.00 583. 10 0.00 0.02 0.00 6.00 27.00 • 175.00t0 30. 00 583.76 0.66 0.07 0.00 6.00 27.00 
175.00t0 50.00 584.20 0.44 0. 13 0.00 6.00 27.00 

e: 175.0CI0 75.00 584.72 0. 52 0.22 0.00 6.00 27.00 • 175.0CI0 Jl00. 00 585.32 0.60 0.27 0.00 6.00 27.00 

• 176.00t0 10.00 583. 10 0.00 0.00 0.00 6.00 1. 00 i• 176. oc,o 30. 00 583.80 0.69 0.03 0.00 6.00 1. 00 
176. 0CI0 50.00 584.31 0. 51 0. 10 0.00 6.00 1.00 .! 176. 0CI0 75.00 584.97 0.67 0.25 0.00 6.00 1.00 :• 176. 0CI0 ll0O. 00 585.80 0.83 0.48 0.00 6.00 1. 00 

• 179. 0CI0 10. 00 583. 12 0.00 0.02 0.00 9.96 3.00 • 179. 0CI0 30. 00 583.91 0.79 0. 11 0.00 12.00 3.00 
179. 0CI0 50.00 584.51 0.60 0.21 0.00 12.00 3.00 

•: 179. 0CI0 75.00 585.26 0. 74 0.2B 0.00 12.00 3.00 I • 179. 0CI0 ll00. 00 586. 11 0.85 0.31 0.00 12.00 3.00 i 

• 326.0CI0 10.00 583.33 0.00 0.21 0.00 49.40 147.00 • 326.0CI0 30.00 584.01 0.69 0. 10 0.00 223.66 147.00 ' 
326. 0CI0 50.00 584.61 0.60 0. 10 0.00 234.26 147.00 

• 326. 0CI0 75.00 585.36 0.75 0. 10 0.00 245.94 147.00 I • 326.0CI0 ll00. 00 586.21 0.85 0. 10 0.00 259. 27 147.00 

• 476. oc,o 10.00 583.41 0.00 0.09 0.00 99.26 150.00 I • 476. 0CI0 30.00 584.03 0.62 0.02 0.00 224.75 150.00 
476. 0CI0 50.00 584.62 0.58 0.01 0.00 234.37 150.00 

• 476.0CI0 75. 00 585.36 0.74 0.00 0.00 245.99 150.00 ' • 476.0CI0 ll0O. 00 586.21 0.85 0.00 0.00 259.29 150.00 I 
I 
I • I • I 
I 
I 
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SUMMARY OF ERRORS AND SPECIAL NOTES 
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200. 000 
0,000 

200.000 
0,000 

200.00J 
584.:300 
587,700 
579.700 
570.000 
59t1 . .20-J 
584. 20,) 

HVINS 

0. :J 

AL.LDC 

0, 000 

0.000 
520.000 

0.000 
220.000 
290. 000 
..3'70. 000 

1()00. 000 

940.000 
605,000 

260. 000 
540. 000 

200,000 
490,000 

200.000 
•+40, 000 

2:00. 000 
50. 000 

[75,000 
228. :)00 
320. JOO 
400,000 
525. 1)00 

G 

0. 

THIS RUN EXECUTED 1 AP~! 87 

>-Q 

0.000 

IBhl 

0.000 

WBEL 

579,800 

CHNIM 

0.000 

I TRACE 

0,000 

0.000 
0.000 

0.000 
579,700 
570.000 
582.000 

1000,000 

940.000 
0.000 

260.000 
0.000 

200.000 
0, 000 

200.000 
0.000 

200.000 
584. 400 
589,300 
577. :':•00 
577.800 
588. 600 
584.200 

0. 000 
0.000 

0. 000 
228. 000 
320,000 
450,000 

0, ,)00 

0. 000 
0. 000 

0. 000 
0.000 

0. 000 
0, 000 

0. 000 
0. 000 

0. OCiO 
75. 000 

200. 000 
238. 000 
360. 000 
425. 000 
5!:,0. 00:) 

0.000 
0, 000 

0, 000 
577. 500 
577. 800 
582,000 

0, 000 

0, 000 
0. 000 

0. 000 
0, 000 

0,000 
0. 000 

0,000 
0, 000 

o. oo,:i 
58:5. 000 
585. 900 
575.000 
579. (300 
587. 200 
584. oo,J 

PAG'E • 

9: 013: 02 

0.000 
0. 000 

0.000 
238.000 
360.000 
610.000 

0.000 

0.000 
0. 000 

0,000 
0, 000 

0.000 
0, 000 

0.000 
0, 000 

0.00() 
.i00. 000 
205. 000 
250.000 
370,000 
•l-50. 000 
575.000 

• 
• 
• 
• 
• 
• 
• 
• 

I • 

• 
• 
• 
• 
• 
• 

, . 
• 
• 

I • 

• 
• 
• 
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• c. • I 

• I ,: 1 :?t."JOJ. r;co i~) Q~jO 1220. ,j(;Q L.Fi'O. oo::i 200. '.)OO 200. JOO :?.0◊. 000 0. ()00 I~, 001} 0.000 • -~3 :j, 000 0 00(' 0. 000 :330.◊00 0. ;~)OD l 400. DOO 0. 000 0. 000 1:). 000 0.000 

• ,;H 582. 000 1000 ooc 582. )CO !. 2;;0. i)OO 579.700 i.228. 000 JT7.-500 1238.000 575. 000 12:50. 000 
.~iR 570. 000 i.260. 000 565. DOO t;:90. 000 570. -:,oo 1320. OO(i 577.800 1360.00J 57"~. 800 13:70. 000 I • ,JR 580. 400 !.380. 0 1)0 582. ::ioo 1390.000 585. ,:,oo 1,:wo. ooo 582. 000 1420. 000 58:2. 000 15,00. 000 

• ,( l 3500. 000 o. e-o,:• 0. oco 0. '.lCO 500. 000 300.000 500. 000 0. 000 ,o. 000 0.000 • <3 0. 000 0.000 0. 000 i U3. ;)0O 0. 000 i40'.). 000 0.000 0. 1JOO •'.l. 000 0.000 

• ,; .. 
, • .t 4000.000 29.000 250. JOO 398.DOO 500. 0()0 500.00() 500.000 0. (iOO ,::,_ 000 0.000 • :,:3 0.000 0.000 0. '.)00 183. ·,10;j 0.000 if10. 000 0.000 0. 000 0.000 0.000 

• :,R 580.900 0.000 581. 400 25. 000 580. 700 50.000 580.300 75. 000 57i:J. 600 100.000 
I ,)R 580.400 125.000 580.500 150.000 580.800 i75.000 581. 800 200.000 58!2. 800 225.000 • ,;;:R 58i. 700 250.000 572. 300 260. ::,oo 561. aoo 270. 00() 561. 300 280. 000 567. 500 290.000 

,JF~ :567. 700 200.00C, :165. 700 310. 000 :560. 000 :320. 000 360. 000 330. 000 560.400 340.000 • .:;:r~ 563. 300 350. 000 569. 500 360.000 575. 200 37.::,_ 1)00 575.600 377. 000 58,2. 700 398.000 • ,JR 585.000 410. 000 582.000 430.000 582.000 450.000 582.000 500. 000 0. 000 0.000 

• l( l J/. :l 99. 000 :29.000 132.000 259. ~Ot1 199.000 l99.000 i99. 000 0. •.)00 0. 000 0.000 • ;.:~3 0.000 0.000 0. 000 132.000 0.000 259.000 0. 000 0. 000 0.(100 0. 000 
i)R 591. 420 0000 59 i. >}70 25. ::,oo 591. 550 50. 000 591. 640 75. 000 59:l. 940 122.000 • i~R 574. 500 131. 000 574. 500 i32. 000 572.800 i42.000 561. 800 i52. 000 56:l. 300 i62.000 • -:OR 567. 500 172.000 567. 700 182. ;iOO 565. 700 1.92. 000 565. 700 192. 500 557. 500 197. 500 

I 
3R 557. 500 202.000 559. 800 2:l2. 1JOO 560. 400 222. JOO 563. 300 :J32. 000 569. 500 242.000 • I ,'Jt1 :375. 200 252.000 '575. 600 259. 000 575. 700 262. 000 592. 260 272. 000 592.290 282.000 • 1R 592.290 317.000 592. 280 :342. 000 592. 240 367. 000 592. 310 :392. 000 0.000 0.000 

' • I • DOWNSTREAM Ft=ICt: \JF RAILROAD i3HIDGE I 

,: 1 4200. 000 29.000 182.000 259.000 i. 000 i.000 i. 000 0. 000 0. 000 0.000 
:JT -J.3. 000 0.000 591. •:-:?O 0.000 50.000 59i. 550 0. 000 i32. 000 59.l. 840 0.000 • UT 0.000 132.000 59 l.. .340 574. 500 132. 000 591. 840 588. 500 .\92. 500 59;2. 000 588. 500 • BT 0.000 192. 500 :592.000 565. 700 197. 500 59.2. 000 557. 500 i97. 500 59!2. 00() 588. 500 
.::T 0. 000 262,000 592.230 588. 501) 262. 0()0 59.2.230 575. 700 262. 000 59;2. 230 0.000 • I DT 0. 000 392.000 59~';!. 3i0 0. ·'.iOO 0.000 0. 000 0. 000 0. 000 0. 000 0.000 I • .~:F~ 591. 420 0 000 59i. 470 25. ◊00 591. 550 50.000 591. 640 75. 000 59· .l. t.i40 122.000 
1jR 591. 840 131.000 ·:;74_ 300 132. 000 572.800 i42. •)00 561. 800 i52. 000 56:l.300 162.000 • I \.iH 567. 500 172. 000 567. 700 \82. 000 565. 700 :l92. 000 565. 700 i92. 500 557. 500 197. 500 • I 

,;R 557. 500 202 000 559.800 2).2. 000 560. 40;) 222. 000 5e3.300 232. 000 56'?. 500 :242. 000 
,)f( ·375. 200 Z\52. 000 575.600 259.000 592.230 262. 000 592.260 272. 000 59;~. 290 282.000 

• i;r, 392. 290 317. 0::i0 592.280 342. 000 592.240 367.000 592.310 3•,'2. 000 0. 000 0.000 • 
JPSTRE,oii"I F,~C':: JF ~i,",ILROAD Bl~ IDGE • I ·.; 1 4214. /JOO G. o::,o 0.000 '.J. 000 14.000 14.000 14.000 0. 000 0.000 0. 000 • I 

1,.••·i 
-,,(:;,, 0. 000 0.000 0. 000 0.000 0.000 0.000 i. 000 0. 000 0.000 o. 000 

I 

• I 
,1: :I ,,.215. 000 29. 000 3.32. 000 259. 000 i. 000 i. 000 :l. 000 0. 000 0.000 0. 000 • I 
,,_3 0. •)00 0. 000 0. oco 131. 000 0. ;)OO 260. 000 0.000 0. 000 0.000 0.000 
'.)R 591. 420 0.000 59!. 4-70 :;is. '.lOO 591. 550 50. 00() 591. 640 75. 000 591. 84/J :1:22. 000 • I ,JR 57 ,;_ 500 131.000 574. :;oo 1:,2. 000 572. ·aoo 142. 000 561. 800 152. 000 56J. 30::, :lb2. 000 • iJR 567. ~700 172 000 5i::17. 7CO l82. 000 565. 700 i92 . .J00 565.700 i92. 500 557. 508 .1. 97. 500 
l::,F, '557. 300 ~!0~?. 000 559. ,:300 212,008 560. 400 222. 'i"jQ(j 563.300 232. 000 )56~1. 500 242.000 • -~,R :375.200 252.000 575.600 259.JOO 575. 700 262. ()00 592 . .2i~O 272. 000 '39ft 290 2132.000 I • ;R 592. 2c.;,o 3P 000 592. ;,~BD 342. 1JO(i 592. i24D 367 .. :,oo 5(:i'i2. 310 392. 000 0. 000 0. 000 

• • 
• I • I 



• 
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• .t 1'.+~?r;: 5. <JOO Jb. 000 2~j0. 000 39J. 00.:J 1J. 000 10.000 
3 0, 000 0. :,100 0. 000 .;:50. 000 :,. 000 399. rJOO 

• R 580. 900 0. 000 581. +00 25. 000 58::i. 700 50. 000 
.:,•R 580. 4-00 t.'25.0JO 580. 5(>0 150. 000 58·'.i, aoo : 75. Q0-:1 
,:,p 58l. 700 2so. o,Jo 372.800 260.000 561. ao,J 270.000 

• -)R 567. 700 3JO. 000 365. 700 ::no. ooo 557. 500 .320. 000 
,.':;R 563. :Joo :3:,0. 0-)0 ::69. '500 360. 000 575. •!00 370.000 
~R 5E5. 400 4i0. 000 586. HOO 't85. 000 586. 500 460. 000 . , GR 585. 900 :335, 000 :=.,90. ,40() 560.00Ci 5B'i. oo,J 585.000 
6R 583. 400 660. 000 0. 000 0.000 0. 000 0.000 

• :t l 'i-bOO. 000 ,12. 000 :250. 1}00 398. 000 375. 000 375. ,)00 
. .JR 580. 900 C.000 581. ,:ioo 25.000 580. 700 50. 000 
·dR 580. 400 125. 000 580. 500 i 50. 00•) 580. 800 175. 000 

•· ~R 581. 700 250. OO(l 577. 000 .270. 000 573. 000 290. 000 
,df1 569. 000 330.000 572. 000 350.000 577. 000 370.000 
:·:;Fl 583. 000 435.000 583. 000 600. 000 0. 000 0.000 

• COI\IFLUEN'.::E WITH UPPE'< CHANNEL 
/1 U,900. 000 22. 0<J0 :250. 0(,0 :398. 000 300. 000 300. 000 

• .;R 5B0. 900 0. 000 381. •:-00 25.000 580. 700 50. 000 
::;iR 580. 400 !25. 000 580. 500 150.000 580. 800 !75.000 
~A 581. 700 250. 000 578.000 270. 000 575. 000 290. 000 

• '.;;!~ 574. 500 3:30. 000 576. 1)00 3:'iO. 000 577. DOO 370. 000 
.:;r, 583. 000 435. 000 583. 000 600.000 0. 000 0, 000 
,:J 0.000 0. 000 0. 000 0.000 0. 000 0. 000 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

10 . .::ioo 0. 000 0.000 
0.000 'j. 000 0. ()00 

580.300 75. 000 579. 600 
581. 800 200. 000 58~1. 300 
'361.300 280.000 567. 500 
559,800 330. 000 560.400 
~i75. 600 377.000 582. 700 
586., 000 485. 000 586. 400 
586. 300 610.000 585. 000 

0. 000 0.000 0.000 

375,000 0. 000 0. 000 
580.300 75. 000 579. 600 
581.800 200. 000 582. 300 
570.000 310. 000 567. 000 
582. 700 398. 000 583. 000 

0.000 0.000 0. 000 

300.000 0.000 0.000 
580.300 75. 000 5Tt. 600 
58.1. 800 200. 000 582. 300 
574. 500 310. 000 573. 000 
582. 700 :398. 000 583. 000 

0.000 0. 000 0. 000 
0.000 0.000 0.000 

P~1G:E ~:l 

0.000 
0. 000 

100.000 
225.000 
290.000 
340.000 
398.000 
51.0.000 
635.0CiO 

0.000 

0.000 
100,000 
22s. r,oo 
320.000 
410,000 

0.000 

0.000 
i00.000 
225.000 
320. 000 
410.000 

0.000 
0.000 

• 
• 
• 

, . 
• 
• 
• 
• 
• 
• 

:• 

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

l ,',[' :~ ·37 9:-!)G:i";1 

E.'!i::C :\JD DE?T!~;: CASE!... 1:R 11,/S ,JSELK 
G! GLCJH GCH GFi:JB t~ .. -oa 
T::M2 vLOB VCH VR,:J!l X;~L 
SLD?E :<LOBL ~~'-CH AL JBR ! TR IAl .• 

·'PRo~· • . 
CCHV= 0. 500 CEHl,'c, c. 000 
*SECNO 0. 000 

CROSS SECTION AT MANISTEE LAµE 
0. Oi) 14.80 579. a,) 0. 00 579. 80 

42ib0. 0. 4260. 0. 0. 
0 00 0. 00 3.83 0. 00 0. 000 

0 000399 0. 0. 0. 0 

· ,f.lECNO 1000. 000 
1000 .. 00 1 5. ~ j 580, ;-;>1 0. 00 0.00 

42,!,0. 0. 4260 0, 0. 
0.08 0.00 3. 64 •J. 00 :). 000 

0. 000:361 1000. 1()00. 1000. 1 

,,SECNO 194,). 000 

:.3470 Ei~CROACHMENT ST,'ITIONS"" 5.0 605.0 
'.940 .. 00 15.56 590. 56 ,:,_ 00 0. 00 

•421SO. 0. •l,260. 0, 0. 
0 t 5 0. 00 a. 47 0. IJO 0 000 

o. ooo::i21J 940. 940. '?'lO. () 

,•SECl\10 2200. 000 

3470 E;~CROACHl'1ENT ST.<\TI01lS., 70. ·J 540. 0 
2200. 00 15. 65 5:30. 65 0. 00 0 00 

·"1-2:~0. 0. ..12c:o. •" J. 0. 
0. 17 0.00 3.44 0.00 0.000 

0 C,00'.315 260. 2.!:0. 260. 0 

·•·SECCJO 2400. 000 

3470 E,,JCROACHMENT ST.'-ITIOi,l5,, 120.0 490. 0 
;.?400. 00 15. 7.2 580. 72 J. 00 0 o,::, 

421:iO. 0. ...:~~-;;t.Jo. 0. 0. 
0 19 O.DO 3 -t::~ i :i. 00 0.000 

0 OiJ0:308 ;;!OO. 200. :,wo. 0 

• 
'"AGE n .., • 

EG HV !"lL OLOSS B.<lNi,t ELEV 
,'\CH ,o,RCi:9 JDi.. T1 

... il\ LEFT/RIGHT • XN·::H XN!i! LJT>l El.MIN SSTA 
ID,:; ICDNT CORAf~ TOP'AID ENDST 

, . 
• 
• 5190. 03 0.23 0.00 0.00 582.00 

1112. 0. 0. 0. 582.00 
(,, 030 0. 000 0 000 56.5. 00 22.7.65 • 0 D 0.00 142.35 370.00 ,. 

:5190. 42 0.21 0. ~l8 0.0i 582.00 
1 i 71. 0. 26. 3. 582.00 ·• 0. 030 0. 000 0.000 5t~5. 00 226.24 

0 0 0.00 15·0. 52 376. 76 • 
• TYPE= 1 TARGET= 600.000 

5130, 75 0. 19 0. :12 0 01 582.00 
1227. 0. 5~!. 7. 582. 00 • 0. 030 0, OOJ 0.000 565. 00 224. 97 

0 0 0.00 156. 09 381. 06 • 
TYPE= . 1 TARGET= • 470. 000 

3130. 83 0. 18 0.08 0. 00 582. o_o 
1.240. 0. 59. 8. 582.00 
0.030 •). 000 0. 000 565. OD 224. 69 • 

0 D 0. c,o 156.87 381. 57 • 
TYPE= 1 TARGET~ • 370. 000 

:5'30. 90 0, 18 0.06 0.00 582.00 
:1250. 0. 6~i. 8. 582.00 
0 030 0. 000 0. 000 565. 00 224.47 • 

0 0 O.CIO 1. 57. 49 38i. 96 • 
• 
• 
• 



• • 
' ,".,F'FI 87 9 1JB: 1:·1 PAGE s • • 
SECl\JO f.lE-:iTH C ,JSEL CR 'i'.t,,15 kSEU<, EG f-' \} HL D'-DSS BAN!-<. ELEV • J • 

(~ (1LJB 0:1--, ,JRJ::3 ,;,_c,;:i ,\l'H Af~03 'JDL r;,iA L,C:FT /Fl I •~HT • T·:M!':: \IL,JB l/[..:H VR:,11 l~l·fL :~~K;H )~NR :,.JTJ<l E:...MI 1\1 SSTA 

• SLOPE XLDBL X:..Ch XLJBH ITRIAL I:D,: I GD:\JT COf,AR LJP!.JID EIIIDST • 
• ;,SECMO 2600. 000 • J-470 El,JClWACHME\\IT ST:1-\T IOl\JSz: 170.0 '!40. 0 TYPE= 1 TAFlGET-= 270. 000 

26()C, OD .1. 5. 78 580. 7·3 ~. 00 0. 00 '580.96 o . 18 0.06 0. 00 582. 00 • •,t'21'.;>0. 0. 4260. 0. 0. 1260. 0. 71. 9. 582. 00 • " 
.,. ,I ,.,,, .., ~::i..-::i !'\ l"\I", " ,'\l"\ti. ,I l'\·•".ll"\ ,I r,f'\ti " r,,"'\1\ C:LC: r,t\ r; ""') ,'l "'"' 

I 
'J i,,:.,;. '-I, \.fV -·· ,_;ii;.;;:, V, vv \.-1'. 'J'\.1',J \,,, v.c,v •J. ·~vv V, w,,v ,JI;..,...,. vv i:=.c~""T. r.; tJ 

• 0. 0 1)0.302 200. 200 200. 0 0 0 0.00 158. 13 382. 37 • 
··•SEC~lO 2800.000 • OPENING OF B!~RMS • 

I 
-2800. 00 15. 85 580. 85 ;:,, 00 0. 00 581. 02 0. 18 0.06 0. 00 586. 40 

• -~2·~0. 0. 4260. 0. 0. 1269 . 0. 77. :lO. 581.90 
0 22 0.00 3. 3b D.00 1). 000 0. 030 0.000 0.000 565. 00 226. {~3 • 0. 000291 200. 2~)(1 200. () 0 0 0.00 156. 32 382. 96 

I • • :SE:Cr40 300().000 

• 3470 ENCROACHMENT ST e, TI ONS"- 830.0 1,:ioo. o T'v'PE= i TARGET-" 570.000 • '300() 00 15. 91. 580 9 :l 0.00 0 00 58.i. 08 0. 17 0.06 0. 00 582.00 

I 
421.lQ. 0 . 421!:)0. 0. 0. 1280. 0. 83. l. 0. 582.00 • 0. 24 0.00 ::t 33 0. 00 0.000 0. 030 0. 000 0.000 5!:>5. 00 1223.81 • 0 080.289 200. 2"~)0. 200 . 0 0 0 0.00 159. 35 1383. i5 

• • 
I 

-~ SF.:GNO 3500. 000 

• 3470 ENCROACHMENT STATIONS= 1113.0 1400. 0 TVPE= 1 TARGET= 287.000 • 3500. 00 16.06 531.. 06 0. 00 0.00 581.22 o. 17 0. 14 0. 00 582.00 
4260. o. .Li:-2.i!O. 0 . 0. 1:304. 0. 97. . .., 582.00 .:,:;;. . 

• 0. 28 0.00 3. 2"? •). 00 •J. 000 0. 030 0. 000 0 000 565. 00 1223. 29 • 0.000275 500. 500 . ;;00. 0 0 0 0. 00 160. 79 1384.08 

• • 11·SE.Ci'~O •1000. 000 

• .3265 DI\iIDSD FL0l,J • 
• ::;1170 El1ICRD·ACHMENT ST,'\ TI OMS"" :i83. 0 41·J. 0 T\'PE= 1 TARGET,. 227. 000 • 
I 

4000.00 2i. 26 53!. 26 0. 00 0. 0() 58i. 33 0.07 0.06 0. 05 58i. 70 

I 
4260. 0 . 4200. 0. 0. 1955. 0. i 16. i4. 582. 70 • 0. 3.c:~ 0.06 .'2' 1:3 ::i. 00 J.035 0. 030 0. ()00 0.000 560. 00 .183.00 • 0. 000068 500 51)0 300. 2 0 0 Cl. 00 i lib. 68 393. 73 - -

I 
.. 

' I • 

I • I • I 

• ' • 
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I • 

I 
-

S~Ci•Ki DE;::;T ,-t c:l',18 ::L CRiHS W-£U.(, E,.., HJ HL OLOSS BAI\IK ELE\I • _.., • Q (lL.Jll GCH GRGB ,:,;_,03 MCH AxOil VOL T!,iA LEFT/RIGHT 
T Hi::: 'ILC"lll \,l:;f: ')R1JB X.JL :,!NCH x,,IR WTN EL.MIN SSTA 
SLOPE >:LOB!.... \'• r•-.1 '!I j 1··1r.r i'..;f !TRIAL r r1,.-. r r•f1J\rr COR.<ii,R TOPl~ .. JID ENDST 

I • 
_...,_._,_, ~,,___,,.,._, 

,. 1- -· 
... ..,......,,.,.,' • 

• :SECNO 4-199. 000 • './410 E!,!CROACHMENT STAT I O!•1S= :i32.0 ~J59. 0 TYPE= 1 TARGET= 127.000 

I • 
4199 DO 23. 77 59~.27 0. 00 0. 00 '58i. 35 0. 07 0.01 0, 00 574, 50 

. q.~~60. 0. 42-60. 0. o. 1990. 0. 125.' 15 . 100000.00 • 0. :17 0.00 2. 14 ). 00 0. 00•) 0.030 0.000 0.000 557. 50 132. 00 

• 0. OOO-J62 :l '19. i ?9. ~99. l. C, 0 0.00 127, 00 259.00 • 
I -~SECl\10 4200.000 • I • 3370 NOflMAL BRIDGE,NRD"- 13 MIJ\l E1_ TRD= 59l.. 42 :•tAX ELLC= 588. 50 

• • I 
DOWNSTHEAM FACE tJF RAILROAD iiFiIDGE 

4200. 00 23.77 581. 27 0. 00 0.0>J 581. 35 0.08 0.00 0. 01 574. 50 
4260. 0. •f259. 1. 0. 1 !374. 3 . i25. i 5. 575.60 • 0 37 0,00 2.27 D. 27 0. 000 0 030 0. o:is 0. 000 557, 50 131. 61 • 0.0DOO'i>8 i. l . L 0 0 0 -i. :l.6. 09 128.41 260.02 

• • ·:·S'::C:-JO <i214. 000 

• 3:f·10 M□riMAL HRIDGE,Ni'iD,= t3 M1N ELTRD= 5?1. 42 .~'IA:~ ELLC"' 588. 50 • 
UPSTREAM F1~,c~ Di;.~ R,HLRDAD BRID~E • 4214.00 23. 78 581.. 28 ::i. 00 0. 00 581. 36 0.08 0. OD o. 00 574. 50 • ,•.~·260. 0. ,1259 1. 0. 1874. 3. 126. 15. 575, 60 

0. 37 0.00 2. 27 (), 27 0. 000 0 030 0. 035 0. 000 557. 50 i 3 i. 61 - ! 0. 000098 i-4. i4. i4. 0 0 ,J -1 ib. iO 128. 4i 260.02 -
I 

• • 
• . .- SECi,1D 4210.000 • 

]1;'~70- El\lCJiOACHl,/iENT 9TATI0:'1Sz: 131. 0 dt,0. 0 TYPE= 1 
. .,.. ... .. ~ . .n r-'"T'_,_ i29, 000 

I 
J HtH:it:. I= • ~215. 00 23.79 581 29 0. 00 0. 00 581.36 0.07 0, 00 0.00 574, 50 • 4260. .., 4256. 2, 7. l ?90. 6. 126. i 5. 575.60 ~-

0. 37 0,29 2. 1..r.~. "J. 28 0.035 0. 030 0.035 0. 000 557. 50 131. 00 

I • I (I OOO·J55 I.. j t. i 0 0 0.00 12900 260.00 • 
I • ·>SECl,10 4225.000 • I 3470 E1'lCRO.t~CHM2NT ST::;T!ONS= ~50.C 399. 0 TYPE= 1 TARGET,= 149.000 • ' • - -
• • 
• • 
• I • 



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

• 
• 
• 
• . , 
• 

I . M'1• B7 '>· oe '.'!l 

SECi,JO UEPTH CASCL. GR 1 t..JS 
G •1L01l GCH ,]fl:JB 
TI1"1E \/LOB v:::11 l/R08 
SLCPE XLDBi_ XLCH XLDBR 

!,.122:~. 00 23 . .?9 531. .;19 ,), 00 
-1~!b0. D. ·/260. 0 
0 37 :t. DO 2. 1-Q (;,, 00 

C:.000066 1D. lO. .10. 

-SF.C:•JD 460::i. 000 

J;165 DIVIDED F1_0!-J 

1280 CRDSS SECTION 460'.l. 00 EXTENDED 

il600. 00 14. ;34 581. 3-'> 0. 00 
4:;:•60. 13•1. 1{-}.26. ;j. 

0. 40 0. 92 4. 02 ,: .. 00 
0.000476 37!;. :.HS 375. 

c,SSC,'lD 4900. 000 

3265 DIVIDED FLOW 

32(30 Ci>.OSS ScCTICJN 490~.oo EXTENDED 

COI\IFL.UE,NCE WI T,·i UPPER CHP,Ni.\JEL 
49•)0 00 8. :i6 581. 58 0.00 

4260. 340. 2920. 0. 
0 42 .l. ElO 5 53 0.00 

0. OOU,78 300. 3•)0. :300. 

• ' I 1"AGE 7 :e 
k3ELK t'.:G HV HL. OL.OSS BANi~ i::LEV 
l~~OB i'CH As!Dfl vo:_ TkiA LEFT/RL';;HT • X.\iL :•:NCH >:"11~ i'IITi\l ELMIN SSTA 
I TR It,L .it.DC lCiJNT CClRAR TOPWID ENDST • 

0. 00 ~}81. 36 0.0'7 0. 00 0.00 58i. 70 
0. :l 9f:17. 0. .!26. ! 5. 582. 7D • .::1. 000 0. 030 .'.)_ 000 0. 000 557. SD 250.46 

0 0 0 u. 00 143.37 39:3. 83 • 
, . 

0. 44 FEET • 
0. 00 ~i81. 59 ()_ 24 0. 05 0. 17 58:l. 70 
145. 1026. 0. 140. .i 7. 582. 70 • .•:,, 035 0. 030 0. 000 0. 000 567.00 0.00 

2 0 0 0.00 323. 50 391. 33 • 
• 

0.68 FEET • 
0.00 5•82. 02 0. 44 0. :23 0. 20 581. 70 • 189. 709. 0. 147. 19. 582. 70 

I), 0:35 0. 030 o. 000 0.000 573.00 0. 00 
2 0 () 0.00 336. i9 392.48 • 

, . 
• 
• 
• 
• ' 

' 

--- • 
• 
• 



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

' • 1· 

• 
• 
• 
• 
• 
• 
• 

l i:!,F::~ d7 9· 0:.3: t)~ 

1·* ·tH:f 4:l'•i~ ~~-~~ ·>HH'I.' -H·* i."- **-i:Hf .i;,-!f, +u. *-t'.- ,;-.. -]-!, ➔H:.1-·t:i-* ff·*~~ ·U·-ft•* ·*~M ·~dH,i-•::!- *·t.1- 'X••):} -t(, i;i, -11-•·U 

HEC2 Rf:cLEASE D.'1T::CD l\l•JV 7b t,PDA TED >IA 'i 1984 
f:J!!'lOf~ CORR - :1J, 02, •J3, o,i, 05, 06 
MODIFICATION - 50. 51, :;2, :53, 54, 55, 56 

****************I~*********************·~*********** 

-1 
'7"2 
-j~3 

MANISTEE TOWNSHIP, FIS 
MANISTEE R Tl/ER-CHANNEL 2 
100 YEAR FLOOD--3520 CFS 

,..11 lCHECII,, IN-~t iJI,.,!V 

0. 3. 0. 

J2 NPROF IPL.OT ;'RFVS 

2.000 0.000 --1. 000 

IDIR STAT 

0 .. 0. 000000 

XSEC''.' XSEG,-i 

0. •JOO 0. 000 

PA(lE 8 • 
• THIS RIJrJ E'.~ECUTED i APR 87 9:08:05 

• 
• 

, . 
• ;,JETR IC HVINS Q ~iSEL FG 

0. 00 0. 0 0. 579. 800 0. 000 ,. 
FN ALLDC IJW CHNIM ITRACE 

, . 
0.000 0. 000 0.000 0.000 0.000 

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



·1 

•: 
I 
I .: 
I 
I 

.: 
I 
I 

.: 
I 
I 

.: 
I 
I 
I ., 

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

1 ·'.iP~ 87 9:G3:01 

SSC'!Cl DEPT-I C'AS;:'.L CR I ~JS l·ISEL$ 
(' GLOB G•:H (:iROB A1_0G 
Tii1E \'LOB V:H VRDB x:,IL 
SLOPE XLOBL XLCH XLOB~ J,Fl It1L 

..... ~'R □ ..:: ~ 

C(>-JV-., (1. 500 CEHV= :.. 000 
.,J::::c:\1u o. ooo 

CFWSS SECTHJ1~ .:,T h,<\NISTEt:'. 1-Af'iE 
0. 00 14. 80 

3520. ·J. 
0 00 0. 00 

0 0,:10d7~1 :-i. 

·•·l3t::C1,IO 100G. 000 
H)JO 00 15. 08 

35~10. 0. 
0.09 0.00 

0 000255 1000. 

· '.'}SC~IO 1940. 000 

3470 E~CROACHMENT 
19~0. 00 15. 32 

3520. 0. 
0. 18 0. 00 

0.000239 940. 

'>·SEC~IO 2200. 000 

57'7 80 
35::20. 

~J. 17 
0. 

5,30 03 
:)5120. 

3.06 
:tooo. 

ST /ff 1 □--JS= 
5BO. 32 

'.3520. 
2. 96 
940. 

31470 ENCROACHMENT ST,i'ITIOIIIS= 
2200. 00 15. 39 5[l0. 39 

3520. 0. '.3520. 
0.20 0.00 2. 94 

0. 000235 260. 260. 

•,'·SSCNCl 2400. 000 

3•170 ENCROACHMENT STATJ:Ol'JS= 
24.::JO.OO 15.44 5El0. 44 

3520. (), :!520 
0 22 0.00 2. 9~ 

0. 0.:)02'.31 200. 21)0 

0.00 579.EIO 
0. 0. 

0. 00 0.000 
0. 0 

0. 00 0 00 
0. 0. 

0. 00 0.000 
1000. D 

5. 0 605.0 
0. 00 0.00 

0. 0. 
0.00 0. 000 
940. 0 

70.0 540. 0 
'.)_ 00 0. 00 

0. 0. 
-::> .. 00 0. 000 
260. 0 

L20. 0 490. 0 
0. 00 0 00 

0. 0. 
(1. 00 0.000 
200. 0 

.'.~G HJ HL 
:'\CH Ai'<OB ")DL 
:'.NCH X!-.JR ~iTi,i 
Ii'.JC I S::Of\lT COFlAR 

579,96 0. 16 0. 00 
ii 12. 0. 0. 
0.030 0.000 0.000 

0 0 0. 00 

580. 22 0. 15 0.26 
l i 51. 0. 26. 
0. 030 0. 000 0. 000 

0 0 0.00 

TYPE= 1 TARGET= 
580. 46 0. 14 0.23 

1189. 0. 51. 
0. 030 0. 000 0. 000 

0 0 0.00 

TYPE= 1 TARGET"' 
380. 52 0. 13 0.06 

1 i99. 0 58. 
0.030 0. 000 0. 000 

0 0 0.00 

TYPE= 1 TARGET= 
-580. 57 0 13 0.05 

1206. 0. 64. 
0.030 0.000 0.000 

0 0 0.00 

DLOSS BAM< ELEV 
T\,/A LEFT/ Fl I GHT 
ELMH.J !3STA 
TOPWID l=:NDST 

0. 00 59;2. 00 
0. 5€32.00 

565. 00 227. 65 
1 •l2. 35 370.00 

0.01 59;1. 00 
3. 5fl2.00 

5b5. 00 22.t,. 70 
iii7. 83 374. 54 

,!:,00. 000 
0. 00 58~1. 00 

7. 5El2. 00 
565.00 22~). 82 
152.96 37~1. 78 

470. 000 
0. 00 58.~t. 00 

7. 5El2. 00 
565. 00 22~i. 60 
154. 21 375'. SJ. 

370. 000 
0.00 582:. 00 

8. 58:2. 00 
5,65. 00 225.44 
154. 79 380<.23 

PAGE .,, • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

I • 

• 
• 
• 

, . 
• 
• 
• 



• . , l i'.P F: 97 9 OG:Ol 

• 
• 
• 
• 
• 
• 
• 
• 

SEC,·~o 
G1 
7:il'IE 
S: ... (lr:,E 

DEi0 TH 
l}LOll 
VLOB 
XLOBL_ 

:··SECr•.ICi 2600. 000 

G~\!SE~. 
G'.::H 
IJ'.::H 
X-.C!·{ 

3470 EilCRDACHMENT ST.c,TIONSc= 
26~0.oo iS.49 sao. 49 

J5i20. (). 3520. 
0 24 0.()0 2, 9(> 

0 000228 200. 2•JO 

•;f.'JEC'-lD 2800. 000 
OPENING; OF D:?.Rl~S 

2800 00 15. :>3 
:3520. Cl. 

0 _ ;;'.;?6 0.00 
0 0(J02~~ ). 201)_ 

:,SECi'.O 3000. 000 
I 

580. 53 
3520. 
2.88 
r:oo. 

• ! 34,70 Ei,ICii01\CHl1ENT STATIONS"' 

• 
• 

3000 00 
J5~0. 
0.28 

0. OJ0221 

15. 518 
0. 

0.00 
200. 

si;,etm 3::iOJ. 000 

580. 58 
35:;to. 
2.87 
200. 

• 
1 

]470 E;~cRO.'\CHMENT' ST,\TcO,~S= 

• 
• 

' 

3500.00 15.69 580.69 
.. ]520 

0. 33 
0 000212 

0. 
0.00 
500, 

1sr::c;~o 4;Joo. ooo 

3520. 
2.82 
5i)0 

I 

• I )470 Elr-!C'.~O<\C:-IMENT ST,1\TIGMS"' 

• 
• 
• 
• 
• 

· qcoo oo 20. 85 5ao.s5 
~J5;20. 

0. 40 
0, 00005: 

0. 
o. 00 
500. 

.35~:0, 
! 86 
500. 

CR I~JS ~!SELK 
(iROD ALDB 
L.iROB x1,IL 
XLOBR ITRrAL 

:..70. 0 440, 0 
;_, DO 0. 00 

0. 0. 
0. 00 0. 000 
200, 0 

0.00 0.00 
0, 0. 

.'), 00 0,. 000 
200. /) 

830.0 1400.0 
0. 00 0. 00 

::i. 0 
0.00 I.), 000 
200, 0 

111:3. 0 1400.0 
0.00 0.00 

,), 0, 
0. 00 0. 000 
500. 'J 

1.83. 0 410. C> 
ll. 00 0.00 

0. 0, 
,J,00 0, 000 
500. 2 

,. 
' 

PAGE H) • 
f.::G HV HL OLOSS BANK ELEV 
i":i~CH AROG VOi.... Ti;JA LEFT/RIGHT • :·~:N-:'H XNH WTi~ ELM1N SSTA 
~DC ICDNT GORAi~ TDPWID EN:C,ST • 

• TYPE= ji TARGET-= 27(),000 
5r8i:>. 62 0 13 0.05 0. 00 582.00 

1214. 0. 69. 9. 582. 00 • 0. 030 0. 000 0.000 5b5.00 '225.27 
0 0 0.00 1:35.27 380. 53 • 

• 380,66 0. 1J 0,04 0. 00 586.40 
!220. 0 . 7:5. iO. 581. 90 
0 030 0. 000 0 000 565. 00 227.01 • 0 ,:) 0. 00 153. 88 380. 89 

• 
TVPE= 1 TA/WET= 570. 000 • 580. 71 0, i3 0.04 0. 00 582.00 
1228. 0. 8:l. 10. 582.00 
o. 0·30 0.000 0. 000 565.00 1224.94 • 0 0 (), 00 156. 18 1381. 12 

• 
I 

TYPE= 1 TARGET= 287.000 '• 580.82 0. 12 0 .. il 1 0.00 582. 00 
L246. 0. 9:,. i2. 582.00 
0. 030 0.000 0.000 565.00 .L224. 55 • 0 lj 0.00 157 27 138:l. 82 

• 
'TVPE== 1 TARGET= 227.000 • 5;30. 'i'O 0. 05 0, 05 0. 04 581. 70 
/.896. 0. 11::;L 14. 582. 70 
0. 030 0. 000 0, 000 560. 00 ;150. 96 • 0 0 0.00 141. 56 392. 52 

• 
• 
• ,. 



• I • 
• j ,'1?1=~ 87 •·?: 0::.1: ():i. ''AGE ii • 
• S~C:,!O :)EPTH Cl.J3S:L ·.:R1WS l_~.1SCLV, F.:G H'J ell OL.OSS BANi-\ ELEV 

'21 GLOB QCl-1 ,)R·]B P,LJJ /\C;·-l Ari □:; 'JOL Ti,iA LEFT/RI{;HT • 
I' 

-; J. J~j~~ VLDB VCH VROl.l Xi 1lL XNCH ,:NR 1,iTr~ ELMIN SSTA 

-

I 
• 
• 

E·t_Gt:.-E XUJBL l~ '._Ci-~ XLOBl'l ITHIAL IDC IGONT GD~AR TOPi,JID ENDST 

-,i-[,E C f'-.!O 4:l 9? . 000 

:~·4 70 El,ICc<OACHMC::NT ST AT I G:•;S= :.32. 0 ~~59. :J T'IPE= l TilRGET~ 127, ,)OO 

• 
• 

I • • 
H99. 00 ;23. 36 530. 8..', 0. 00 0. 00 580. 91 0 . 05 ,j, 01 0. 00 574. 50 

3520. 0. 35'20. 0. 0. l 9:37. 0. I "1 Cl i4. 10-'.)000. 00 ..,c;:.,C"' __ 

0. 43 0. 00 1 82 1,,. 00 0. 000 0. 030 D, 000 0 000 557. 50 i32. 00 
0. 00004i, i99. 199. i99. 1 0 0 (). 00 127.00 259. 00 

• 
• 

I: 
1: 

.::,;Ecrm 4200. ooo 

3370 NORMAL BRIDGE. NRD'-' 13 MI~I £LTf1D:a 5-:H. 42 MAX ELLC"' 598. 50 

Dm4NSTNl:::.AM FACE DF' RA1LROAD BRIDGE 
.•1,200. 00 Z23. 36 590.86 (). 00 0. 00 580. 92 0. O,b 0. 00 0. 01 574. 50 

3520. 0. 35:i9 i. 0. 1825. 
,, 122. 14. 575. 60 ~-

0.44 0.00 1. 93 •). 22 ,,). 000 0. 030 0. 035 0. 000 557. 50 131. 63 
(). 0,')0072 1. !. 1. 0 0 0 -t l 1. 90 128. 32 259. 95 

• 
-• 
• 

I • • ··SE.CND 4214. 000 

3370 NORMAL BRID~E, NHD-= 13 MIN ELTRO-"' 591.. 42 MAX ELLC= 588. '50 

' • 
• 

I • • 

I 
-
• 
• 

UPSTREAM FACE iJF RAILROAD BRIDGE 
421,.LJ. 00 23. 36 580. B6 0. 00 0. 00 380. 92 0. 06 0.00 0.00 574. 50 

;1520. 0. 35i9. 1. 0. 1326. 2. 122. 15, 575. 60 
0. 44 0 . 00 1 93 0. 22 0.000 0. 030 0. 035 0. 000 557. 50 131. 63 

0. 000072 'ii 'A < ,, !J " ,,; -i i •j ,:') i i '.-,Ci 32 259. 95 • 7 • -7 • 7. , .. -~ ... .,., .... .. . ... ..,.,_._ 

•::•SECNO 4215. 000 

'.1lJ?O f'hlr i:,n,,,ri-lMf=l>,lT ST P: TI m,1s,= i3i. 0 260. 0 TVPE= i TARGET= 129. 000 
4-215. 00 2.3. 37 590. S7 0. 00 0. 00 580. 92 0. 05 u. 00 0. 00 574. 50 

• 
• .... 

• 
• 3~20. 2. 3517. i. L .... 1936. 5. 122, i 5. 575. 60 

• 0. 44 0. 25 1 82 0. 24 •). 035 0 . 0:30 0. 035 0. 000 557. 50 13 l. 00 
() 000041 1. i. i. 0 0 D 0. 00 129. 00 260. 00 • 

• ·E,ECI\JO 4225. 000 • 
'.3470 EI\JCR□t-,CHMENT ST/,T IOi\JS·= 250. 0 399. 0 TYPE:: 1 TARGET= 149. 000 • • 

• ' • 
• • 
• • 



• 
• 

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

l ,\Pl~ (37 c,. O!J: ,')1 ' 

Sl::CNO DE;=>T'.4 C'ASEL CR: ~!S 
,- GLOB G;;H ~~R::JB '" F::Mi:. '•1L:JB VCH vRiJB 
SLOPE XLOBL XLCH :~L'.JBR 

4225. 00 23. 37 s:.:10. 87 ,~ ., ' 00 
35;;,,o. 0. 3520. 0, 

o. 44 0. 00 1. 8:J 0. 00 
0 000049 10, :i0. :lo. 

·-S~CNO 4601). 000 

]265 DIV.OED FLO.•J 

·1-.,-,;-. .... • ~i, .... -. ..... ...... ............ ~.,. .,. ..... .. ; .... ..-. ;JQ ..~v ..... r••,.,r.,-.-. 
.J.t.:";:)U \..,f"(L.f.::;i;::, Ol::'.\., f !Uf\! i.+•.:=-uu. t:,..\ I t:1"11Jt:..U 

r4(:,Q0. 00 13.91 590,9.i (). 00 
3520. 51. 3469. 0. 

0. 47 :J. 67 3. 59 0. 00 
r\ ,f'\/"\l'\r.:ic.-, t!;_ ":."'7i:::. r:,-;, c::;_ r_:;"'7 C', 

"' \.J',J\Jt..J .f <J .• ;J.t .J. h:J / ._.,, ,J./ w, 

<Si:::CNO 4900. 000 

2265 DIVIDED FLOt--J 

'3280 CROSS SECTION 4900. 00 EXTENDED 

CONFLUENCE WITH IJPl'°E:1 CHANNEL 
4900, 00 8. 11 561. 11 <). 00 

3520. i52. 3368. 0. 
0.48 1. 43 5. 23 0. 00 

0.001432 300. 300. 300. 

• 
PAG:E 12 • 

~JSELK EG ~.n; HL OLOSS B.i,NK ELEV -;,, :...OH ,.,c;-1 ARO!J 'JO_ Ti,JA LEFT/RIGHT • :~:~L XN2H XNR WT:J ELMlN L~STA 
ITRIAL !DC ICONT CO/'.lAR TDPwID ENDST • 

0. 00 580. 92 0. 05 0 . 00 0. 00 581. 70 
0. 1927. 0. 123. 15. 582. 70 • 0. 000 0. 030 0. 000 0 000 557. 50 250. 93 

0 0 0 -'). 00 141. 66 392. 59 
I • 
• 

0. 01 FEET -.. 
0.00 581. i j, 0 . 20 (J. 04 0. 15 581. 70 

76 966. 0. 136. i6. 582. 70 • Cl. 035 0. 030 0. 000 0. 000 567. 00 0. 00 
.-, " r, ,., ~,r. ,-~~:," Ln '7100 '"> i 
~ .., 

" v. v~• C.J ,I,. u~ .JW ,-. ,::;:, .1 • ,. 
0. 21 ;"EET 

0. 00 581. 
, . ..., 

0 41 0. 20 0.21 581. 70 .):::., 

• I • 106. 644. 0, 142. 18. 582. 70 
0.035 0 . 030 0. 000 0. 000 573, 00 0,00 

2 0 0 0.00 295.40 3-10. 21 • 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• . , 
• 
• 
• . , 
•· 
• 
• 
• 
• 
• 
• 
• 
•· 
• 

I ,~1,,;:i 87 9 CB: •)i 

. ·. ·l:-}•',:>*• :'~·**·*--Jf· ;~{"r~·*{}*··''.•*~*·-.1-* ·~•I} ·-·ii:··:.-!·* 1':-*·~':* {!·***~* *W ·H•*'l':-·~4f-**'tf-•;~.)r' 

:-iEC2, REL'.::ASE Dr\TED NOV :u, •JPDATED rlA\I 1984 
2RADR CO~R - Oi,02,03,0~,05.06 
~ODIFICATION - 50,51,52 53, 54 55,56 

':":-*•~ *•":-if·*** ii:•~* .l':"e-**-tH!,* *-i~• if· f~ *·~ •,<' * ~ •H'** •~*•;.:.,;:;_. * * ::~•*~-.,.~·!lo -l!· *· **ir· {t•*·O• * 

·r :t 
-,·2 
·.:·3 

MA,~ISTEE TOWNSHIP, FIS 
MANISTEE RIVER-C:-1,'li•lNEL 2 
iOO YEAR Fi..ODD--25:?0 CFS 

.il IC.-!ECK !NG1 ;,II>,JV 

0. J'I,;., 0. 

J2 !IIPl'WF IPL.OT PR."'"VS 

3. 000 °'· 000 -i. 000 

IDIR STRT 

0. 0 000000 

XSEC,' XSECH 

0.000 0.000 

• 
PAGE 1:3 • 

THIS RUN EXE:'.:UTED i APR 87 9:08:06 • 
• 
• 
• 

11ETRIC HVINS Q t,JSEL rG • 
0.00 · 0. 0 0. 579.800 0.000 • 

FN ALL.DC IBW CHNIM lTRACE 

0.000 0.000 0.000 0. 000 0. 000 • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
•· 
• 
• 
• 
• 
• 
• 
• 
• 
• 

1 .~.rn Ei7 

81?.Cil!O 
Q 

T:iME 
SLOPE 

,'l•?;;Qi.:' 3 

9: 01~: .~,:l 

DEPTH 
GLOP. 
'JLDB 
XLOBL. 

C1.JSEL 
QGH 
VGH 
XLt:-l 

;;c; JV= 0. 500 CEilV~ •. '.)00 
. .-J~c;\j□, o. ooo 

CRIWS 
QRJB 
VR,:lll 
XL:JDR 

l,.;SC.LK 
l>.L.03 
XML 
ITRI A:.. 

CR:JSS ::lECTION AT MANISTEE LAV£ 
0. 00 14. EJO 579. 80 0. :lO 579. 80 

25,20. (.). 2520. 0. 0. 
D. 00 0. 00 2.27 0. 00 0. 000 

0 000140 0. 0. 0. 0 

·,SECN0 1000. 000 
1000. 00 14. 94 

2520. 0. 
D. 12 0. 00 

0. 000135 1DOO. 

•SEC~JD 1940. 000 

579. <;·4 
25;,.:10. 
2.23 

lOOO. 

'.3470 ENCROACHMENT ST.<loTI □J,iS= 
i.'i'40. 00 

;:(520. 
0. 24 

0000,31 

15. C17 
Cl. 

0. 00 
940. 

«SECN01 2200. 000 

580.07 
25~0. 

2. 19 
940 

J47Q EI\ICROACHMENT STATIOl11S 0 : 

2200.00 15. 10 590. 10 
25".20 0. 2520. 
0.28 0.00 2. 18 

0. 000·130 260. 2b0. 

;,-S£Ctl0 2400. 000 

J•:'70 ENCRW,CHMEN'I" ST:~TiOtJS= 
2Ll::l0.00 15.13 530.13 

25:.?0.. 0. .2520. 
0. 30 0. 00 2. 17 

0. OC/0.129 20D. 2(10. 

0.00 
0. 

0. 00 
1000. 

5. 0 
0.00 

0. 
0. 00 
";•40. 

70.0 
0. 00 

0. 
0. 00 
260. 

120. D 
0. 00 

0. 
r1. 00 
200. 

0.00 
0. 

0.000 
iJ 

605. 0 
0. 00 

0. 
0.000 

0 

540. 0 
0. 00 

0. 
0. 000 

0 

490. 0 
0.00 

0. 
0. •)00 

() 

EG 
/-:iCH 
~h!CH 
!DC 

J79. 88 
ii l.2. 
0. 030 

0 

580.02 
l. i32. 
0.030 

0 

TYPE= 
:580. 14 

1 i 5 l. 
0 030 

0 

TYPE= 
580. 18 

1156. 
0.030 

0 

TVPE= 
580.20 

1160. 
0. 030 

0 

HV 
ARDB 
:~ ~if,t 
ICDNT 

0.08 
0. 

0. 000 
0 

0.08 
0. 

0. 000 
0 

HL 
\/CL 
t..JTl'i 
CORAi'< 

0. •DO 
0. 

0. 0,00 
0. i::,o 

0 . .14 
2l,. 

0. 000 
0.00 

I. TARGET= 
0. Ol ,). :12 

0 50. 
0. 000 0.000 

,:j ,), (10 

l TA/WET= 
0. 07 0. <03 

0 57. 
0. 000 

0 
0. 000 

0. 00 

1 TARGET= 
0.07 0.03 

0. 63. 
0. 000 

0 
0. 0(iO 
0.00 

CLOSS BANK 2LEV 
TWA LEFT/RIGHT 
EL.MIN SSTA 
T.JPWID EI\IDST 

0.00 
0. 

565.00 
142.35 

0.00 
3. 

565. 00 
145. 16 

600.000 
0.00 

6. 
565.00 
147. 80 

470.000 
0.00 

7. 
565. 00 
148. 48 

370. 000 
0.00 

8. 
565. 00 
lA9. Oi 

582. 00 
582.00 

227.65 
370. 00 

582. 00 
582.00 

227 . .l 7 
372. 33 

582.00 
582. 00 

226. 71 · 
374. 51 

582. 00 
582.00 

226. 59 
375. 08 

582.00 
582. 00 

226. 50 
375. 5.1 
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• 

•• 
•• 
• 
• 
• 
• 
• 
• 
• 

I • 

• 
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1 ,\Pl'1 87 

EECJ·,JO 
G 
T1i~E 
SI_OPE 

'-7. 1D8: ,.:,1 

DEPTh 
GLOB 
\/LOB 
lLDBL 

C ijJ:;;~i... 
GGH 
Vi:H 
XLCrl 

,-SE::C.~O 2600. 000 

].a.170 €NCRD1C,~•Hi"IENT STi-:i,T 101\IS=: 
,::600. 00 15. 16 530. lb 

25_:?o. 
0.33 

0. 000129 

0. 
0, 00 
200. 

·l,·SECNO 2800. 000 

25;;20 
2. 1 .' 

.200. 

OPE:i'J!NG :JF BERMS 
2800 00 15. iB 580 18 

25.20. 
0. 35 

0. OOOl.26 

0. 
0. 00 
200. 

a•S£:C1\IO 3000. 000 

2520. 
2. 16 
200 

3<f70 E1\ICR!JACHMENT STATIONS= 
30~0.00 15.21 580.21 

2520. 
0.38 

0, 000126 

0. 
0. c,o 
2oc,. 

-.-,s.;:c;,m 3500. ooo 

2520. 
2. 15 
200. 

3470 ENCRO,.,,CHMENT STATIOl,!S= 
3500 00 15. ~17 580. 27 

2520. (). ·25~0 
c,_ 45 

0. 000124 
0.00 
500, 

-;SECND 11-IJOO. 000 

:2. 13 
5•}0 

3470 ENCROACHMENT STATJOMSc: 
-'1-000 00 20. '.36 580. 36 

2520. {). 2520 
0. 55 0. 00 I. 38 

0 00()029 500. 500 

Cf~ 1 WS 
·::i,R"J:C 
JROB 
XLO:SR 

_70. 0 
·.i. 00 

0, 
:,_ 00 
200. 

,), 00 
0. 

0.00 
200. 

330.0 
C;,00 

0. 
0.00 
200. 

1i13.0 
0.00 

0. 
,:), 00 
300. 

1-83. 0 
0.00 

0, 
0.00 
500, 

~JSSd<. 
;.\LOB 
Xi~L 
I TR IA:. 

GG} 
-''•t>··I 
··n\jCH 
J:DC 

.fE,0. J "i"tPE= 
0. 0() 5i3tJ . .23 

0. 1164. 
0. 00'.l O 030 

0 0 

0,00 
0. 

0. 000 
0 

1400. 0 
0. 00 

0. 
,:), 000 

0 

5:80.26 
i 167, 
0.030 

0 

TYPE= 
'380. 28 

! i 72. 
0.030 

0 

1400. 0 TYPE= 
0. 00 5,80. 34 

0. 1 181. . 
0. 000 0. 030 

0 0 

410. 0 TYPE= 
0. 00 ':i80. 39 

0. 18~~8. 
D.000 0. 030 

2 0 

f--1\) 

,0,RDB 
Xl\iR 
!GOJ'JT 

;..jl 
·JOL 
·,nN 
80RAfi: 

1 TARGET• 
0. 07 0.03 

0. 68. 
0.000 0. 000 

0 0.00 

o. 07 
o. 

()_ 000 
0 

0.03 
7:3. 

0.000 
0.00 

1 TARGET= 
0.07 0.03 

0. 79. 
0.000 o. 000 

0 0.00 

Ji TARGET= 
0.07 0.06 

0, 9:2, 
0.000 0,000 

0 {). 00 

:l TARGET= 
0. 03 0. 03 

0. :!09. 
D.000 0.000 

0 Ci. 00 

□LOSS Bil,NI<. C:LEV 
TvJA LE.FT/HIGHT 
Ei..MIN SSTA 
T<JPWID ENDST 

.270. 000 
0.00 

9, 
565.00 
149. 54 

0.00 
9, 

5/J5, 00 
148.97 

570. 000 
0.00 

10. 
565.00 
150. 59 

287. 000 
0.00 

12. 
565,00 
151. 87 

227. 000 
0. O~t 

13. 
560.00 
139. 5EI 

582.00 
582 00 

226.41 
375.95 

586.40 
581. 90 

227. 42 
376,39 

582.00 
582.00 

1226.23 
1376.82 

582, 1)0 
582. 00 

1226. 01 
1377.88 

581. 70 
582. 70 

251. 50 
391. 09 

• 
p,~(~E 15 

I • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

I • 

• 
• 
• 
• 
• 
• 
• 
• 
• 



• ., 
I ., • I • 
I • • 
I • -
I 

• 
• 

I • • 
I • • 

I 
-. , 
• 
• 
• 
• 
I • 
1 • i _.j 

7:08:01 

Sf.C~:c 
Cl 
Tll'!E 
SLOPE 

DE:=-TH 
GLOB 
',/LOH 
XLQBt. 

·•S2CNO 4 1, 9·-?. 000 

C:JSEL 
QCH 
VCH 
X;..CH 

34 7() ENCROl',CHMENT ST/\ TI o>,is,= 
•~! 99. 00 

2520. 
0. 59 

0.C00U26 

22. 87 
o. 

0.00 
i'7'9 . 

·,18ECf·-4C:, 4200. 000 

5'.30. 37 
2520 

i.. 3.tJ 
i99 

CR~WS WSELK 
GRJB A:.OB 
VRJB x;~L 
XLODR I TR I~\L 

i.32. 0 259. 0 
0. 00 0.00 

0. 0. 
.:~. 00 0.000 
199. () 

EG HI) HL 
ACH A,'<OB 'v'OL 
X-N(;H X'JR 1,JTi'J 
ID,~ ICOl'H CClRAH 

:"'l'PE=: l TARGET=-
580.40 0. 03 0.01 

1875. 0. 118. 
0. 030 0.000 0.000 

0 0 0.00 

3!370 l\'ORMAL BRIDGE, NRD= 13 MIi\! ELTRD=" 59i 42 :iA't, C.:LL.C= 588. 50 

DOWNSTREAM FACE OF RAI'-l'lOAD BHIDGE 
.1,2,:io 00 22.87 580 :37 0. 00 0. 00 580. 40 0 0!3 0.00 

. -25.20. IJ . 25:~10. 0. 0 . l768. 2. 118. 
0. 59 0. •)O 1. 43 0. 15 0.000 0. 030 0.035 0. 000 

0.0Cl0040 :. . l. i. {j 0 0 -107. 15 

-~s:::c,,m 4214. ooo 

3370 NORMAL BRIDGE, N1<D= ~3 MIN E•-TRD-"' 591 42 MAX E'.LLC"' 588. 50 

UPSTRE,',M FACE GF R.'\ILROAO DRIDCE 
42:L4 00 22. 87 5f:i0. 37 ::i. 00 o. 0-::i 380. 40 0. 03 0. 00 

. '2520. 0. 2520 . ,). 0. 1768. 2, 118. 
0. 59 0. 00 j 43 0. 15 0. 000 0. 030 0. 035 0. 000 

~ r,. ,r-.r'l l"\ Jll J4\ . " . ,, . ,, " " " - . 4 I'\~ . "' V. ' . .IVVV"'i"V , ... " .. . ... V V ,; -·,1,.v., . . .., 
.:SECND 42i5. 000 

r:11,r,, c:'J,lr iJI! Ar-'.1.JMCl,.!'7' S·i· ~ ,~ T n:t1L'1= ' '':l- I r, '7.l...n r, T\/O'::= • ·t .Alj~)::T,~ ,.:,-,·,. '"-' 1.-l '\l'\.;I \ ,_.1-,\.., I H I' •'"' I ...J ! .,1 -1,....,-1•i. .... - ........ " ::;-4i..J"<.J. ~· ' " .. - " I rll\'.:r•- • 

4215. 00 22. 88 5•30. 3fi 0. 00 0. 00 580. 40 0. 03 0. 00 
Q520. i. 25i8. 1. 6. 1,874. 5 119. 

(). 59 D .l9 L :34 (\ . t8 0. 0:35 0. 030 0 . 035 0. 000 
0. 000024 i. l i 0 0 0 0. 00 

:SEC!"O 4225. DOO 

3470 Ei'ICROACHMENT STi\TI □;,Js~ :::.>50. 0 399. ·J TYPE= .1 TARGET= 

• 
PAGE 1 !l • 

CILOSS BAM-I ELEV 
TkiA LEFT/RIGHT • ELMIN SSTA 
TDPiJID ENDST • 

• 127.000 
0.00 574. 50 

14. 100000. 00 • 557. 50 132.00 
127.00 259.00 • 

• 
-• 0.00 574. 50 

14. 575.60 
557. 50 131. 66 • 128.20 25'i. 86 

• 
• 

0. 00 574. 50 • 14. 575. 60 
557. 50 131. 66 . ...,.., ,.,,... ~')1::,.0 •:)L • J. [;":o. "-V c.;,.t,J 7. uu -

• 
·J~Q {\f\n ... .;;.,-. vvv 

0. 00 574. 50 • i4. 575. 6() 

557. 50 131. 00 
l ;;~9. 00 260. 00 • 

• 
:i-'J.9. 000 

' • 
' • 
• 
• 



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

- A::•~: 87 9. Cl-':!: [\:c 

81;(\iJQ DEPT;-1 {:"l,-,i8~L '.:R 1: i~JS ,l.3E• .. ~, 
G i'.,L.OB GJ,:H rnh C) E: --!\UJG 
TP··,E '<.'LOB V-.:H )RIJE: i.\tL 
s: .. □PF. XL.GBL Xi_CJ·I XLCE:R I fRrt,L 

.. +2d5. 00 22. ·38 5i30 28 /J. 00 0 00 
2520. 0. ~25~10. 0. 0. 

0. 59 0. 00 1 3,:, 0.00 ,)_ 001) 
0 \),)0025 1. ,:). :,o. :to. 0 

.<·Eh:C;1fO 460C· 1JOO 

32~5 DIVIDED FLOW 

~6/JO 00 13.40 5Ej0_ 'i0 j 00 0. 00 
:2520. 8. ~~512. 0. 21. 

0. ~,3 0.38 2 80 :i. 00 0.035 
0 0002::)3 375. 375. ,J75. l 

, SEC:~□ <)900. 000 

,:265 DIVIDED FLOi,J 

(DNFLUl';:N,";E WIT'-1 'JPPE'< CHANNEL 
''1900. 00 7. 54 5BO 54 ,J. JO 0.00 

2520. 29. ~~491. 0. 3"' "' . 
0. 65 0.89 4. 39 ·). 00 0.035 

0 001 .128 300. 300 300. 2 

::'.G H./ HL 
r!iCH t-,::mB VOL 
:•.N,;H X:\IR l·J"/H 
JDC 1-::mn CORAR 

;:i80. 40 0.03 0.00 
i857. 0 d9. 
0. 030 •:). DOO 0. 000 

0 ,_) 0. 00 

580. ;52 0. 1 i;! 0.02 
F.197. 0. i 31. 

0 030 0.000 0.000 
0 0 0.00 

580. 84 0.30 0. 14 
567. 0. 136. 

0.030 0.000 0. 000 
0 0 0.00 

DLOSS B Ai'~ll. ELEV 
Tl.JA LEFT /i~ I GHT 
ELMIN t:,STA 
TOPt..HD END8T 

0.00 581. 70 
14 5!32. 70 

5i57. 50 25:t. 49 
.t 39. 64 :19l. i3 

0. 09 58L 70 
16. 5El2. 70 

567.00 69. 21 
186.67 38~,. 67 

0. 17 58! .. 70 
17. 5B2.70 

573.00 60. 03 
224. 37 387. 39 
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• 
• 
• . , 
• 
• 
• 
•• . , 
• . , 
• 
• 
• 
• . , 
• 
• 
• 
• . , 
• 

! :-1:jR 97 9 ()3: •.!·1 

ii" i::· )l; * ·::..~~- ~:-i:f- -ff·* :}oil·• -P: * •l:t-~·•~-l(· •~*-1;f-* -:i"•f!. ~t• {t 'I}~~ -ff, ,j.!,- ~1- .ft•·*{~ -1,f, * -.":-* ·1:f-* *i,I.. it•*'"**** ·.1: i~ 

rlEC2 nEL'::~•,S£ IJ.l.lTSD NDV 76 UPDATED MA"/ 1984 
2RROR CORR - 01,02,~3,04, 85,06 
~ODI~ICATION - 50,5~,52. SJ,54, 55,56 

S::"***·*******-t1~*-i:r·**··'1-*·~J~*~·-IHH!·W-•~~•-~-rr***·*·*-f<·****,t:=.****~!:(o****'lf· 

Ti 
T2 
~!· 3 

MA>HSTEE TOWNSi·ll:2, FIS 
MA'\JI STEE R IVER-··C, IA1\JNC:L 2 
iOO YEAR FLO□D-·-1520 c~s 

Jl ICHECK 

0. 

,J2 NPROF 

4·. 000 

ING 

5. 

IP~_OT 

0.000 

:JIMV 

0. 

"'R,""VS 

-l. 000 

!DIR STRT 

o. 0.000000 

XSEC•/ 

0. 000 

XSECH 

0.0CIO 

,'IETR JC 

0. 00 

FN 

0.000 

Hi/INS 

0.0 

ALL.DC 

0. 000 

Q 

0. 

I !lW 

0.000 

THXS RUrJ EXECUTED 1 APR: 87 

l•JSE:L 

579. EIOO 

CHNIM 

0.000 

FG 

0. 000 

ITRl~GE 

0. 000 

PAGE 18 
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• 

1 1~'.Pr< 87 

m::ci-,10 
G' 
T il'IE 
SLCPE 

·r•,OF 4 

9 ;J8: (·1 

DE,::.TH 
JLJB 
;,1t.0B 
XLOBL 

C:.-JEi "'
e::H 
v::H 
x:_c:-1 

:::c: IV"' 0. 500 CEHV=- 1. -'JO() 
·-SEC 1•:0 0. O:}O 

cR:ws 
8ROB 
VROB 
XLCBR 

!,JSELY. 
A ... 013 
X;,JL 
I '."R 1/1,L 

EG 
,'ICH 
:<t'IJCH 
IDC 

::r,wss SECT[Q;1! !-, ( M,"ll~JSC"EE: LAhE 
0. OCi 14. 80 579. 81.) 0. 00 

1520. 0. :t 520. 0. 
0. 00 0. 00 .i. 37 tJ. 00 

0. 00005:i. 0. G. 0. 

·'SEC!~O 1000. 000 
1000. 00 14. 85 

1520. 0 . 
0. 20 o. 00 

0. 000050 1000. 

. s.zc:m 1 94,-i ooo 

579.85 
i520. 
1.3~ 

1000 

1470 EiJCROAC:HMENT STATJ:Oi\lS= 
1940. 00 11. 90 579.90 

1520. 0, :520. 
0. 40 0. )O 1. 35 

0. 000,)50 'i40. 940. 

-~'3F-CtKI ~!200. 000 

:34-70 El~CROACHMENT STiliTl"Ol~S= 
2200. 00 lE,. ·;>1 579 9: 

t520. 0. 1520 
0. 45 0.00 1. 35 

0. 000049 260. 260. 

-:"SECNO 2400. 000 

3470 ENCROACHMENT STATIONS• 
24·)0 00 1-'I. '?2 57'9. 92 

1520. o. 1 520. 
0 49 0. ·JO 1 35 

0. 000049 200. 2•JO 

0.00 
0. 

0 .. 00 
1000, 

5. 0 
0. 00 

0 . 
,}. 00 
940. 

70, 0 
J. 00 

0. 
'.), 00 
. 260. 

1:w. o 
;). 00 

0. 
;:,. 00 
,200. 

t579, 810 
0. 

.:,_ 000 
0 

0.00 
0. 

:,. 000 
0 

579. 83 
111 ,:;!. 
0, 030 

0 

579.88 
~ 1.\ 9. 
0. 030 

0 

t,05. ,) TVPE= 
0.00 579.93 

0, 1126. 
0.000 0. 030 

0 0 

540. D 
0. 00 

0 
0. 000 

0 

TYPE= 
37'?. 9.q. 

1228. 
0 030 

0 

490. 0 TYPE= 
0. 00 379. 95 

0, 1129. 
0.000 0. 030 

0 0 

H•J 
;~ROB 
X '1H 
I ;;ONT 

0.03 
0 

0.000 
0 

0.03 
0. 

0. 000 
0 

HL 
V□,.
WT,.J 
COFiAR 

0. 00 
0. 

0 000 
0. 00 

0.05 
26. 

0. 000 
0.00 

DLDSS 
TWA 
E:LMJN 
T"OPWIO 

o. 00 
0. 

565. 00 
142.35 

0. 00 
3. 

5,h5. 00 
143. 37 

1 TARGET= 600. 000 
0.03 0. 05 0. 00 

0. ~50. 6. 
,). 000 0. 000 565. orj 

0 0.00 l44. 33 

1 TARGETo: 
0.03 0. 01 

0. 57. 
0.000 0.000 

0 0. 00 

1 Tl,RG)ET~ 
0.03 0. 01 

0. 62. 
0.000 

0 
0.000 

0. 00 

•°"170. 000 
0.00 

7. 
5,b.5. 00 
144. 59 

37(). 000 
0. 00 

8. 
s,~s. oo 
144 79 

BANt~ ELEli 
LEFT/ f~ I GHT 

ESTA 
EN.OST 

59;,1. 00 
5tl2. 00 

227.65 
370.00 

5B~!. 00 
5B2. 00 

227.48 
370.85 

ss;;!. oo 
5!:12. 00 

227. 31 
371. 64 

582:. 00 
58:2. 00 

227.26 
371.86 

582.00 
582.00 

227, 23 
372.02 

,-,AGE 19 
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• 
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• 
• 
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• 
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• 
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• ,. 

~ /•1::1 I~ e7 9: (>9: G:t 

::'.iECi~O DEPT,-! Ci,15-:'.L 
1~: QLOH QCH 
TZMC:: 'JL..OB VCH 
St.OPE XLOBL XLC,·! 

·,,SECr,O :;goo. 000 

::i,470 El•.fCROAC:HMENT ST.ATj[fJll!S= 
2600.00 14. 93 57-'t. 93 

1520. 0. 1520 
0. 53 J. /JO 1. 34 

0,000049 200. 2i..:,o. 

.·•SSCNO 2800. 000 
OPENING OF B~:Ri1S 

.2800. 00 14.94 579. 94 
i520. 0, 1520. 
0. 58 0. 00 1. 34. 

0. 00004-9 200. 200. 

, SEC-.0 :woo. 000 

3470 ENCROACHMENT ST/.i,TJ.0:-JS= 
:iooo. oo 14.95 579. 95 

1520. 0. :: 520. 
0. 6t:! 0.00 l. ;3~} 

,o 0-J0049 ~"?00. 200. 

,"SECMO 3500. 000 

],po ENCROACHMENT STATIOHS~ 
3500. 00 14. '18 579. 98 

15'.20. 0. :~ 5;;10 
0.72 0. 00 l. SL/ 

(I_ 0)00·'19 500. 5:)0. 

,,Gt::etm 4000. 000 

J470 ENCRO.~C,·➔MENT 3T.<l\T1 Ql,;s= 
•WO(). 00 20.01 580 Oi 

1 s;;:o. 0. 15::30 
0.88 8.00 0. 85 

000001.i 500. 500 

'.~IHwS frf5E ... IA. 
GROB ,~LOB 
·vRIJH Xi JL 
XLOE:FI I ""Cf-{ I 1lljL 

i70. 0 440. '.) 
J,. 00 0. 00 

0. 0, 
,:;, 00 0.000 
200. 0 

iJ. 00 0. 00 
0. 0. 

,). 00 0. 000 
200. 0 

::;:Jo. o 1400, 0 
,J. 00 0. o,o 

0. 0 .. 
0. 00 0. 00,0 
200. ,o 

1 U.3. 0 1400. 0 
,). 00 0.0() 

0. 0. 
,), 00 ,). 00•.) 
500. 0 

.lEl3. 0 410. 0 
0. 00 0 00 

0. 0. 
J. 00 0. 00,:J 
500. " JC 

• 
PAG-E 20 • 

~;:': G H\I HL GLOSS lh'\NI~ ELEV 
•~CH ,i;=<GB 'JO._ Tl./A LEFT/FiIGHT 
XNCH X1\JR WTN ELMIN ::lSTA • IDC lCONT CORAR TOPWID ENDST • 
T'IPE= 1 TARi~ET 00 270. 000 • 579.96 0.03 D. 01 0, 00 5812. 00 
i 130. 0. 67. 9. 5~:f2. 00 
0.030 0. •)00 0.000 565, 00 227. 20 • 

0 0 0.00 144. 99 37;;;2_ 19 

• 
579.97 0. 03 (/. 01 0.00 58t,. sio • i 132. 0. 72. 9. 5Ei1. 90 

0 030 0. 000 0.000 565.00 227. 71 
0 () 0. 00 144. 64 37!e'. 35 • 

• 
TYPE= i TAr'<G)ET 00 570. 000 

579. 98 0.03 0. 01 0.00 582:. 00 • 1133. 0. 77. i.O. 58:2. 00 
0. 030 0. 000 0. 000 5,S5. 00 1227. 13 

0 0 Q. 00 145. 3'1 1;372', 52 • 
• 

TYPE"' i TARG:ET= 287. 000 
580. 00 0. 03 0.02 c,. 00 582.00 • 1 i37. 0. 90. i2. 582. 00 

0, 030 0. 000 0. 000 51S5. 00 1227. 04 
0 0 0.00 1,~s. 89 1372. 93 • 

• 
T '/PE'-' 1 TARGET= 227. 000 

380. 02 O.Ol 0. 01 0.01 581. 70 , . 
:1779. 0. i07. i3. 58;2 70 
0 030 0. 00,) 0.000 560.00 25L 90 

0 lj 0. 00 t::iS. 13 390,, 03 • 
• 
• 
• 



• • 
l .~Pr~ ,37 9 · 08: ~) _,;_ PA 1?E .., ; • r •• • 

I • S•~CrJO DEPTi-: CilSEL CR.HIS 1,.IGELK EG H'J HL o:_oss B.t',Ni•. ELEV 
0 <)LOB (!JC'.··! r]RlB .'\LOE ;u.C".--l AROB \ 10L T~iA LEF~~ /;~I 1]H"T • Y .i.l~i~_:; ','LOB VCH 'JR].:3 Xl1!L '(W:H x;•'.1R ;,/Tl\i E'...MIN SSTA 

- PLCiF'E ~LGBL XLCll ~LQdR !TR:O:A:_ ::oc 1,:mn CORA;~ T'.)P\.iID ENDST 

I 
• • 
• ,,SECl·IO 4i99.000 

I • 3470 ErJCROi~CHMENT ST·°' ·n Oi'JS== 132.0 259.0 TYPE"' :l Tt,HGETc: 127.000 

I • 
41 ']CJ 00 22. 3 .1 580 01 0. 00 0. 00 580.02 0. Ol 0.00 0. 00 574. 50 

i 520. 0. 1520 0. 0. .L329. 0 . i 15. .!4. :!00000. 00 • 0. 95 0.00 0 83 0. 00 0.000 0. O~'iO (). 000 0.000 557. 50 i.32.00 

• o. 0,)0010 199. 199 : 99. .J 0 0 0. 00 t.27. 00 ~~59. 00 • 
I • 

<·SECi\!O 4200.000 • ·::370 NORMAL BRIDGE,NaD= t.3 MIN E1_TRD= 591. -42 '•IAX ELLC= 588. 50 .. 
FACI~ OF RAii_ROAD -

I 
... VUWNcifRE.'11~ /.HODGE -c\200. 00 22. 51 580. 0, ::i.oo 0. 00 580.03 0. Oi 0. 00 0.00 574. 50 

• i520. 0 . 15:20. 0. 0 1726. 2. 115. 14. 575.60 l 0. CJS 0. 00 0. 88 '.). 09 0. 001) 0. 030 0.035 0.000 557. 50 .t3i. 68 • 0, G1)00i6 l. :i i. 0 0 ::i -·103. 80 128. 11 259.80 

I • 
I • i •>Sf:Ci-JO 42J.f;. 000 

• J27G NDR,1A1_ BRIDclE,N'<D= '.3 M1N E_TRD~ 591. 4~ :~tA.~ :?.I_LC~ 588. 50 • 
I • 

UPSTREAM F,"<CE CF RAILR•)AD l:lR :;))GE 
4-;;: 114. 00 22. :31 580. 05. 0. 00 0. 00 380. 03 0. 01 0.00 0.00 574. 50 ' • 1520. 0. 1520. J. 0. 172~,. 2 116. 14. 575. 60 

0. 95 0. 00 0.88 l!. 09 0.000 0. 030 0.035 0. 000 557. 50 i3i. 68 • " f\nn{)f , .. 1 t~. 14. 14. 0 0 0 ~·!03. 81 128. 1.t 259.80 • 

I 
-- '-"• ..,.,..,. ... ,., ........ -
• "SEC:NO L'.-215. 000 • 

'.3470 Fl\l/".R rlAC 1-lHl':MT STATiONS== 131. 0 260. 0 TYPE= 1 TARGET= 129. 000 

I • 
4215. 00 22. 52 580. 02 0. 00 0. 00 580.03 o. Oi 0.00 0. 00 574. 50 • I 1520. 1. 15 ·9. 0. 6. l929. 4. 116. i4. 575.60 

0. 95 0. 1 '") 0 83 :>. i 1 0.035 0.030 0. 035 0.000 537. 50 131. 00 ~-• C. 000009 1. i. 1. 0 0 :) 0.00 129.00 260.00 I • 
I • :·s::CNO 4225.000 • I :J<t?(J E,'>JCRO.o.CHMENT ElT,;,T ro;,1s,, 250.0 399. ,) YVPE= 1 TARGET:= 149.000 • ' • ! 

I • I • 
• • 
• • 



• • • l ,:,p:q 87 9. •XJ: 01 PA{~E 22 • 
• 
• 

S!::Cii\1O DE?T:•-1 c•,1s-: 1 __ r,(< T WS \.J3EU\ ~G Hv HL OL0,'38 B."11>JK ELEV 
C OLOB G,:H QF:CB 1~~.cm 1\CH A"<CIB vo~. Tl.JA LEFT/ R 1 ,;HT 
TI Mi~ VL813 V~H 1/R:::tB XrJL ~:ro.:H XcJR WT:·J EL.HIN SSTA 
GLOiPE XUJ!3i_ Xr_Cr·l :<L.]BR JTRIAL IDC I80NT CO.'<Afi TOPWID ENDST 

• 
• 

• 
• 

l/225 .. 00 22. 52 580. 02 0. 00 0. 00 580.03 0. 0.1 0.00 0.00 581. 70 
t. 51~:20. 0. 1 =;.:-20. 0. 0. 1807. ()_ i 16. i4. 582 70 
0.9b 0.00 0 84 ::,_ 00 0. 000 0. 030 0.000 0.000 557. 50 251. 89 

0 ()00•01 i 10. to. JO. 0 0 0 0, ()0 138. 17 390.06 
• 
• 

• •,SECl~rJ -<i-600. 000 

3265 DlVIDED FLOW • 
• 4600. 00 13.03 580 0:3 (). 00 0.00 5180. 08 0.05 0.01 0.04 581. 70 

15:20. i. i 51 -:;,. 0. 6. 849. 0. .t2El. 15. 582. 70 • 
• 1. 02 0. 16 1. 79 0. 00 0. 035 0.030 0. 000 0.000 567.00 85.00 

0.000:107 375. 375. 375. 0 0 0 0. 00 155.8i 384.84 • 
• 1-St'CNO 4900. 000 • 
• 32~5 DIVIDED F~O~ 

::ONFLUENCE WITi UPPER CHANNEL. • 
• I 

4900 00 7. 0'9 580. O'i 0. 00 0.00 5B0.23 0. 14 (>. 06 0.09 581. 70 
15,20. 3 .. i 5~ 7. 0. 8. 509. 0. l3'.:I. 16. 582, 70 

1. 04 0. 4•0 2 98 i)_ 00 0.035 0. 030 0.000 0. 000 573.00 82. 56 • 
• 0. 0001571 300. 3DC. 300. 2 0 0 0.CtO 159. ib :385 .. t 7 

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

' ,. I 

• 



• 
• . , 
• 
• 
• 
• 
• 

> ·,Pfl 67 9: 0,,: u,. 

._,,.{i,.' •'* -H• ➔~ * fr<· iHf .J.:~ fr~· ·:f•lt· ·""' k 'H!:- 1'· -tl· :.:••!1--•::t 'k .-.,._,t: -•• ,t~ .. t:'-t.: *·i':· ** ·lt-*·t:.•* -~.·*·ft--~· ·It- i.1-** ,-.~~
HE•: 2 Ri='.Ll::'.1',SE D,-'TC:D N'.JV 7LS UPDA'"IC:D i'it,i i.984 
E:RRO.~ CORR: - 01, 02, D3, o+, 05, O,o 
i•IOJIFICATiON - "30, 5.i:, ::;2, 53, ~4, '55, 56 

,fr ~--:~**-U·-!Hf -i~- .;:H}i:f·** -:.:-* -~*·:t--b-- *~•-~:i•-Ji-.;:, U·*·* ~*·1i-*1H~•:-::•*** *'~ *-It· ·J:f--i'i··U-* ,U••U -~~* 

"t::;: 
r:::i 

MANIST~E TOWNBrlI?, FIS 
·it,;~ I STSE FH VF::R ··C ~•/l,i';NSL 2 
100 YEAR FLOOD·-520 ~FS 

, . .'!. [CHECK ING ~!INV 

0 .~,' 0. 

IDIR :STRT 

0. 0.00000:., 

• 
l'AC-E 23 • 

THIS RUN E>:EC!JTED 1 APR 87 9:0B:09 • 
• 
• 
• 

'•IETRIC HVINS G WSEL FQ 
, . 

0,00 0.0 0, fj79. 800 0.000 • . ' . ,;:;_, l~PROF' 

15. 000 

!PLOT PRFVS XSECV XSEC:-l ,-:-N ALL.DC IBW CHNIM ITRl1CE 

0. 000 -1. 000 0. 000 Ci. 000 0.000 0.000 0.000 0.000 0. 0()0 

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



• . , 
• . , 
• 
• 
• . , 
• . , 
• 
• 
• 
• 
•' 
• 
• 
• 
• 
• . , 

.4P.~ ::;7 

s;:::c!-.ic 
0 
T ~ i'1E 
3 .... 0PE 

•:•+1 Hor-:· ;; 

Cjr ().,3- ~11, 

DEPTH 
G'!LOB 
VL!JB 
XLOBL 

Ci . .JSEL 
0CH 
VCH 
:>(LCH 

•.::CHV~ 0. 500 CEHV= :t. 000 
•Lic:CNO 0. 000 

:RlWS 
QRaB 
VRJB 
KL83R 

1.,si::u,, 
i',L03 
ki•ll. 
l. TR I tit_ 

2~!0SS SECTIO!J ,:,, 11Al·Hs--Er:: LAi.ZE 
0, 00 .11, 80 
5r!O. 0. 
0. 00 0. 00 

0, 000006 D. 

1-SECiJO 1000. 000 
lOOO. 00 14. l31 

f~20 0. 
0 59 

0. 000006 
0. 00 

1000, 

,,s1::c1,;o 1940. ooo 

579. 80 
520. 
0. 47 

0. 

579. 81 
5~. 
0.47 

iQOO. 

3470 ENCROACHMENT STATIO•J:3= 
1940. 00 14. 81 579. Bl 

5'<0. 0, 5~~0. 
1. 15 0.00 0. 47 

0. 000006 940. 9-i,O. 

·1-SECrJO 2200. 000 

34 70 ENCROAC HMEI\IT ST 4 TI ONS= 
2200. 00 14.81 579. 8i 

520. 0. 5.20. 
J. 3.i 0. 00 0. 47 

0. 000006 .26,:•. 2SO. 

·SEC;JO 240,). 000 

3~70 E,\JCROACHMEN, STATTOHS•• 
2400.00 14. 81 579 Eli 

5.~o. ,J, 5;:~o. 
1 ••3 0 . .JO 0. £',7 

C, ODOOO~ :2◊0. 2,)0 

0. 00 579, 8:0 
0. 0. 

,). 00 ;:,, 000 
0. 0 

0 .. 00 0.00 
0. 0. 

,) .. 00 0.000 
1000. 0 

5. 0 605.) 
,l. oo 0, 00 

0, 0 
0. 00 ,}, 000 
940. 0 

70.0 540. 0 
•J. 00 0.00 

0. 0. 
0. 00 D. 00") 
260. iJ 

i;~o. o 4.:;o. o 
D. 00 0.00 

0. 0 .. 
'.), 00 0. 00::1 
200. D 

f:G 
j:iiC.-! 
Ji~ICH 
:n,:; 

579. 80 
:ti 12. 
0. 030 

0 

579. 81 
l i 12. 
0. 030 

0 

~rYPE= 
579. 81 

111 '.3, 
0. 030 

0 

TYPE= 
"i79. 82 
ti i 3. 
0. 030 

0 

T·tPE= 
579. 82 

1:i 14. 
0.030 

0 

• 
PAC;E 24 • 

I-IV ➔L D'...08S B,I\Ni•'· EU:V 
AROB vOL T-,JA LEFT/aIGHT 
XNf'< :~TN ELMiN ,3STA • 
!CONT · COP.AR TOPWID ENDST • 

• 
C. 00 0, 00 0.00 58~~. 00 • 

0. iJ. 0. 5B2.00 
0. 000 0 000 565.00 227.65 

0 0. 00 142.35 370.00 • 
• 

0. 00 0. 01 0.00 58~!. 00 
0 26. 3. 5El2. 00 

0. 000 0.000 565.00 .227.63 • 
{) 0. 00 142. 47 370. iO 

• 
1 TAR(~ET= 600. 000 • 
0.00 0. 01 0. 00 582!. 00 

0. 50. 6. 5812. 00 
0.000 0.000 5b5. 00 227. 61 • 

0 0. 00 l42. 58 370. 19 

• 
1 TARGET= 470.000 

,. 
0. 00 0. 00 0.00 582.00 ' 0. 5-" 7. 582.00 ::i. 

0.000 0.000 5i~5. 00 227.61 • 
0 0.00 142.61 370.22 

• 
i TARG:ET= 370. 000 • 
0. 0'.'J 0, 00 0. 00 582.00 

0. 61. B. 582. 00 
0.00) 0.000 51',5. 00 227.60 • .:, 0. 00 142.64 370.24 

• ,. I. 



,, • . ·---·-·•-·-- ---····-- -·· .. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

:1 ,:•rr, ,37 

S'.::CJ\10 
G 
l i !';I-: 
SLOPE 

9 08: ,)1 

DEPTH 
·JL:JB 
··/L,JB 
XLJBL 

C',IS:::C;.., 
OCH 
VCH 
Xl.CH 

S'~C1\IJ 2600. oo::, 

3470 ENCROAC:HMEl'-IT ST,;,TJtO:•S= 
26JO. 00 

s:~o. 
:l. 55 

0 OJOOO.~ 

14. 82 
0. 

0, 00 
200. 

,,SJ::CNO 2800. 000 

~79. 82 
5~0. 
0. 47 
2JO. 

OPE~liNG o,~ BER11s 
2800. 00 

520. 
l. 66 

Ct. 000•)06 

14.82 
0. 

0. JO 
200. 

'>Sf.::CNO 3000. 000 

~y7c; 82 
520. 
0 47 
2•)0. 

341·0 EiJCROACHMENT STf.\TIO:'JS= 
3000.00 14.92 579.82 

:520. 0. ~j~:O. 
1. 78 0. 00 0. 47 

0. 000006 2OD. 2,)0. 

·-'ii:l::Ci,O 330,1. 000 

• 
1 3-'!70 ENCHOACHMENT STATI □J,JSa: 

3500.00 14. 82 579.82 
520. 0. 5i=10. 

• ! 2. 08 0. 00 0. 4 7 
0.000006 500, 500. 

• -•·scc~m 4000. ooo 

• 3470 ENCROACHMENT STATIOi,IS= 
4000 00 19. 83 579.83 

520. 0. 520. 
• I 2. 55 0. 00 0. 3') 

0 01000 i 500. 500. 

• 
• 
• 
• 

cR·::,ws 
ClROD 
'JROII 
XL081 

!70. 0 
1), .00 

0. 
0. 00 
:?.00. 

0. 00 
0. 

0. 00 
200, 

3:30. 0 
0. 00 

0. 
0. 00 
;~oo. 

1 i J. 3. 0 
0. 00 

0. 
0. 00 
500. 

1813.0 
i), 00 

0. 
1). 00 
:}00. 

!,~SELK 
,~'-.OB 
X.~L 
tTRIAL 

0}40. 0 
0. 00 

0. 
-:,_ 000 

D 

0. 0,0 
0., 

,)_ 00{> 
0 

1400. 0 
0. OD 

0,, 
0.000 

D 

1400. 0 
0.00 

0. 
0.000 

0 

410. 0 
0,00 

0. 
0. 000 

0 

E0 
,'.1CH 
;•;N,:1-1 
JDC 

'TYPE; 
;57•~- 82 

l ll4. 
0.030 

0 

'579. 82 
:Ii 1 tJ. 
0.030 

0 

TYPE= 
579.82 

!.i 14. 
0. 030 

0 

TYPE= 
579,82 

111 5. 
0. 0:10 

0 

TYPE= 
579. 83 

175•1. 
0.0:30 

0 

• 
PAGE 2:5 • 

H,J HL Ol.038 i3.i-,NH i:::LEV 
ARDD 'JO,. TWA LEFT /f.! I·SHT 
x,1R i~T,\J SLMlN BSTA • 
I .:::Qi,JT CO;'lAR TOPWID ENDST • 

1 TA.'-lGET= 270. 000 • 
0. 00 0. 00 0. 00 58~:. 00 

0 6t,. 9. 5El2. 00 
0.i:J00 0. 000 565. 00 227'.60 • 

0 0.00 142. 66 370. 26 

• 
0.00 0.00 0, 00 586. 40 • 

0. 7':) 9. 581. 90 
0. 000 0. 000 5,::.5. 00 2;?7. 96 

0 0.00 142. 42 370.28 • 
• 

1 TARGii::T= 570.000 
0.00 0. 00 0.00 582. 00 • 

0. 77. 10. 582. 00 
0.000 0.000 5,b5. 00 1227. 59 

0 0. 00 142. 71 1370, 30 • 
• 

1 TARG>ET~ 287. 000 
0.00 0. 00 o. 00 582.00 

, . 
0. 89. 11. 58;2. 00 

0. 000 0.000 565. 00 l.227.. 58 
0 0. 00 142. 77 J. 870 .. 35 • 

• 
1 TARGETe 227.000 
0.00 0.00 0.00 581. 70 

,. 
0. i06. 13. 58:~. 70 

0.000 0. 000 5t,O. 00 25.2 . .i i 
0 0. 00 t:Cl7. 38 889.49 

, . 
• 
• 
• 



• 
• ., -
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• ., 
• 
• 
• 
• 

SECl\10 

T:ME 
SLOPE 

DEPTl-i 
ClLOD 
VLOB 
:>:LOBL 

-:~SEC.l\JO -4199. 000 

Ct.JSEL. 
GCH 
VCH 
)'.LCH 

3•f70 E:,ICROACHMENT 3Ti;TIOl'-IS= 
4199.00 22. 33 579. 83 

5.·20. 
2.74 

0. 000001 

0. 
0. 00 
l 9'?. 

-s•3ECr.O 4200. 000 

$20. 

j_ •:?9. 

CRH,tS 
(i1RDB 
'JRDH 
J(LciilR 

'[32. 'J 
0 00 

0. 
r, ,'"\Ii 
'-'· ... ,v 
199. 

idSfL~c" 
.~LOE 
XML. 
i'.TfHAt.. 

EG 

1/N>'.;H 
[DC 

.259. 0 TYPE= 
0. 00 579.83 

0. 1805. 
0.030 

0 0 

~•1.; 
,;,i~o:cJ 

I GOi•JT 

i-lL 
'JOL 
-~T;,J 
CCRAR 

1 TARGET= 
0.00 0.00 

0. l 14. 
.... r,,"'\r+. 
'~!, V\.f·\J 

0 
0.000 

0.00 

:~370 NORMAL BRIDGE, N;~D= l3 MIN E'...TRD= 591. 42 MAX ELLC= 588. 50 

4200. 00 
5~0. 
2. 7 '> 

0. 0,10002 

DO~!NSTREAM FACE OF Rl1I'-R0,4D BRIDGE 
22.33 579.83 0. 00 0. 00 

0, f:>20. Q. 0 
0.00 0.31 0. 03 0.000 

t. J i. 0 

.:SECNO 4214. 000 

579. 83 
1704. 
0.030 

0 

0. 00 
2. 

0.035 
.j 

0. 00 
i 11:}. 

0. 000 
-.102.07 

3370 ~!ORHA'-- BRIDGE, NRD: 13 MIN ELTRD= 591. 42 '1AX ELLC= 588. 50 

JPST.'!EAM F:'IC·C: '.:iF R.'1ILROAD BRID~E 
4214. 00 22. 33 579. 83 0. 00 0.00 

:520. 0 520 0. 0. 
2 76 0.00 0 31 0.03 0.000 

0.000002 14. 14. 14. 0 

-;;SEC ~cl 4215. OOQ 

3470 Ei~CRDACHMENT '3TATIO!'JS= 
4215.00 22. 33 579.83 

520. 
2. 76 

0. Gi:ooo::. 

0. 
8 04 

1. 

>S;GNO 4225.000 

520 
0. 29 

l. 

131. 0 
'.:>. 00 

0. 
0. 04 

1. 

260. 0 
0. 00 

5 
J. 035 

0 

cJ79. 83 
1704. 
0.030 

0 

T·tPE= 
579. 83 

1805. 
0.030 

0 

..J.t;7'0 E>\!CROACHMENT STi\T IO•\JSc.: 399. r') TYPE"' 

0. 00 0. 00 
2. i 15. 

0. 035 (J, 000 
() -102.07 

1 TP..RGET= 
0. 00 0. 00 

4. i 15. 
::). 035 0. 000 

0 ,'.)_ 00 

t TARGET"' 

OLOS8 
Ti;JA 
E 1.Mll'1 
TOPl.JID 

127. 000 

BAN:~ ELEV 
L:2:FT/RIGHT 

SSTA 
ENDST 

0. 00 574. 50 
14 100000.00 

557. 50 
127.00 

0.00 
i4. 

557. 50 
128. 07 

0. 00 
i4. 

557. 5() 
128. 07 

.l29. 000 
0.00 

14. 
~,57 5-0 
1,29 00 

i.49. 000 

~ ...,, .-, .r..r. 
.L'U,::::, \JV 

259.00 

574. 50 
.::;.7c, J...fi .... ~ ............. 

131. 69 
259.76 

574.50 
575. 60 

l.31. 69 
259. 76 

574. 50 
575. 60 

131. 00 
260. 00 

• 
PAGE 26 • 

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



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

1 \PR ii/ 9:08:01 

SECNO DEPT-I Cl,..l~EL CH .L~3 
(~ GLOB Q :; I-' CiRGB 
TI i•1'':: \!LOB \),_; 1-. VRIJ.l:' 
S~.OPE XL.DBL. XLC-! XL_Olll~ 

c;,2.25. CO 22. ·:1~~ 5i ,; 83 0. 00 
~> '?C. ()_ 5':JO. 0. 
2. 77 (~. 00 0 .,...,q ~-. 0.00 

0, 00000•. 10. .lO. 10. 

-:· 8EC'.'-JO 4,1',00. oo,·:i 

32b5 DiVID~D FLO~ 

•l600 00 12. ~13 57S·. 83 0.00 
520 0 520. 0. 
2. 98 0. o,1i 0. f1:J 0. 00 

0.000014 375,. 3~5. 375. 

ccSF:Cl'-!O 4900. 000 

J265 DIVIDED FLOW 

:::□NFLUl::Ni:E 1,1: TH UPPER CHANNEL 
49li0. 00 "'· <:]:,/ 579, 84 0.00 

:S20. 0. 520 0. 
3. 01 0. 0,9 l. 09 •J. 00 

0.000081 30~). 30(1_ 300. 

,,J:~E :.IA. 
!'il ... CG 
;~ ;·JL. 
!TRIAL 

0. 00 
0. 

,). 000 
0 

0.00 
2. 

1). 035 
() 

0.00 
2. 

,J, 035 
0 

• ' 
PA 1:;JE [:!':? • 

.. ~:0 H•/ HL. OLOSS BAN~ ELEV 
''J.(,h ARCJB VOL T~JI', LEFT/RIGHT • XNCH lf i•JF! •..inJ E'_MIN SSTA 
JDC ICEi'JT COi{A;~ TOP~JJD ENDST • 
579.83 0. 00 r), :x1 0. 00 581. 70 

1 78t. 0 11 :s. 14. 582. 70 • o. o::m 0. 000 0. 000 557. 50 252. l 1 
0 0 0.00 137. 39 389. 50 • 

• 
579.83 0. OJ. 0.00 0. 00 581. 'JO • i32~1 .. 0. i ~?,s. .1. 5. 582. 70 
0.030 0. 000 0. 000 567. 00 9t. 92 

0 0 0.00 141. 06 883.88 • 
• 
• 

579.85 0.02 0. 01 0. Oi 581. 70 I 

477. o. i3L 16. 582. 70 , . 
0. 030 0, 000 0. 000 573, 00 91. 82 

0 0 0. 00 139. 13 383. 90 • 
• 
• 
• 
• 
• 

:e 

• 
• 
• 



•· 
• 
• . , 
• 
• 
• 
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·, '·1P:~ 87 ',I: 08: 01. 

·•H.f--~s:····i-*•;1-.Jf*-!l.••:·~·R'' ...... *i'i-*·~*•':f-i~··l1 i: t-E·* ;.~* ·:- -1;.**·"!'·--U· -~:•fr·U·* fi-i,t• ** ** ~-i.t-·:':·-i-.:.·H•'l;l--lt·* 

HEC2 Rl:-:LE,I.\SE DATED NOV 76 UPDATED M.0,',1 J. 9B4 
ER~OR CORR - 01,02,·J3,04,05J0b 
:•10m.:=IcAr:ION - 50, 5i, 52. 53, 54, 55, 56 

,.·i•:-**,r,:,~•/:-****~~****1~*~*-;:;.**-i"-·1,r*;,;*.l-l-***'·J·~••Jt-***~:-.iHt·**·H·***·!t•r("•i} 

THIS RUN E~ECUTED 1 APR 87 

>,IOTE- .<>STERISK <*> AT LE.':-T OF CRDSS-SECTIO:\I NUl1Dic'.R INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

.:. 00 -YEi'-R FUJOD--42<:>0 CFS 

3Ui'1M.'IR ·I PRINTOUT Te,i3LE :. ci '.l 

SECNO XLCH 2L-(RD £LLC ELr1IN Q CWSEL CRIWS EG .tOi<.*S V'CH 

0.00() 0. 00 0. 00 0. 00 565. 00 4260.0() 579.80 0.00 !380. 03 3.99 3. 83 
0. 000 0. O(J 0,00 0 00 565. 00 8520. 00 579, 80 0, 00 !379. 96 2. 7~~ 3. i 7 
0. 000 0. 00 0.00 0. ')0 56~;. 00 21320. c,o 579.80 0. 1)0 :579. 88 i. 40 2. ;~7 
0.000 0. 00 0. 00 0. 00 36(;, 00 1520. 00 579.80 0.00 :579. 83 0. 51 1. 37 
0. 000 o .. ,:io 0. 00 0. 00 565. 00 520. 00 579. 80 0.00 ;579. 80 0. 06 0. 47 

10'.)0, 000 1000. 00 .:;, 00 0. 00 565. 00 4260.00 580. :21 0. 00 !380. 1!2 3. 61 3, 64 
1000. 000 1000.00 0.00 0 00 565. 00 3520. 00 580.08 0, 00 :380. 22 2. 55 3. 06 
:i.000. 000 1000.00 o. 00 0 00 565. 00 2520. 00 579.94 0.00 :,so. 02 L 35 2. 23 
1000 .. 00() 1000.00 o. 00 0. 00 565. 00 1520.00 579,85 0. 00 :i79. BB 0. 50 !. :36 
1000. 000 1000. 00 0. OU 0. 00 565. 00 520.00 579.81 0. 00 :;79. 81 0.06 0.47 

1940,000 940. 00 0.00 0. 00 563. 00 4260.00 580. 56 0.00 :mo. 75 3. 24 3.47 
!940.000 94,), 00 o. on ), 00 565. 00 3520.00 580. :32 0, 00 :;eo. 46 2. 39 2.96 
i940. 000 940. 00 0.00 0. 00 565.00 2520.00 580. 07 0.00 :lSO. 14 i. 31 2, 19 
1940.000 94-0 . .JO 0. 00 •J, 00 56:5. 00 1520. 00 579. 90 0.00 :;79, 93 0. 50 ,1. 35 
.1940. 000 9110. 00 0.00 0. /JO 565.00 520.00 579. 81 0.00 :i79. 81 0.06 0.47 

2200.000 260. 00 0.00 0.00 :i65. 00 426 :), 00 580. 65 0.00 :iSO. 83 3. 15 3. 44 
2200 000 ,~6,J. 00 0. 00 0. 00 565. 00 3520.00 580. 39 0.00 f.>80. 52 ft 35 2.94 
2200.000 260. 00 0. 00 /J. 00 565. 00 2520.DO 580. iO 0.00 ~)80. 18 i. 30 2. 18 
2200.000 260. OIJ 0.00 0.00 565. 00 1520.00 579. 91 0.00 ~.i79. 94 0.49 1. 3\i 
2200. 00() ;,1_.o oo 0. 00 0.00 565. 00 520. 00 579.81 0. 00 ~)79. 82 0, 06 0,47 

21;00, 000 200, 1)0 0. 00 0. 00 565. 00 42Mi. 00 580. 72 0, 00 :i80. 90 3. 08 3, 41 
2400.000 .~00. 00 0, 00 0. 00 565, 00 3i520. 00 580, 44 0. 00 :i80. 57 2. 31 2.92 
2400.000 :,wo 00 0. 00 )00 '36'5, 00 2520.00 580. i3 0.00 580.20 i. ;.~9 2. 17 
2.<,00. 000 200. 00 0. 00 0 00 365. 00 J.520.00 579, 92 0.00 ::>79. 95 0.49 i. 35 
2400. o,x, 200 00 0,00 :) ,}(., :il:>5. 00 5i20. 00 579.81 0.00 579. 8~~ 0.06 0. ii,7 

• 
PA•2:E 29 • 

• 9: 08: ii 

• 
• 
• 
• 

, . 
AREA . 0 :'. 1;, • 111. :t. b2 g .1 3;2 (J~\ 

1.i 1 :l. 62 2i3~! 1..14 

111 :i. 62 2132 9.t:~ • 1 i 11. 62 2132. {._rtr 
1 i 1 :l. 62 21:]2. 94 • 1 i 7:l. 04 2242. ~j9 
1151. 13 220~} ;·15 
113il. 68 2:t.69. 45 • 11 iB. 87 214b. 08 
J. .11 ~~- 46 2134. 0-7 • 1227.05 2366 :Bi 
1189.40 2277. ::·:)4 
1150.85 2204_ E~3 • 1125. 73 215B -~.?7 
111:l. 26 2 .13~~ ;'.:,°I 1 • 1239.67 2:399. ·IB 
119F.l, 94 2295 :~}3 
1.t5:L 90 2:214 !24 • 1127. 60 2ll,1. 98 
1 :l 1 ~l. 48 2136. :30 • 1249.67 24.25. ~Ct7 
1~'.,0t,, 37 2!-:-3-13. :.:)0 
1159,82 2;:.!;11. :)4 • l. :l29. 04 2164. 6i 
11 i::I. 65 r:! j_ 31-J. \~, 1 • 

• 
• . , 



• I :e 
I I 

• .. ,.,p _...; f17 ?· c,:3 o:,. ?AtJE 29 • 
I 

• :'ie:'.CNU ~:LCl-1, S;,_ TRD ,:''.L:..C EL.1•i11'! G 8WHEL CRIWS: EG 10X*S VCH ARE:A . 011, 
l I • 1600. 000 ,;ioJ. oo 0. JO n. oo :565,. DC I\ 7!61). 00 '.5BO. 78 0.00 580. 96 3.02 3.38 1259.96 2452. ;27 

• 2600. 000 .200. 00 0.00 D. 00 563·. 00 :15~!0. 80 :;so. 49 0. 00 580. 1~~2 2. /28 2. 90 1213.87 233;.~ 8-0 
2600. 000 .,!0.) 00 0. 00 0. ,)Q .:i65. DO 2520.00 580 . .!. 6 0. 00 580. 2:l 1. 28 2. t /' 1163. 75 2228 I~{) • 2600. OOC; :.tO·O. 00 0. :JO D. 00 :il:i5. '.lO l 520. '.)O 57c;;_93 0. 00 579. 9b 0.49 1. 34 1 i80. 48 21.67 ;;,~£, 

• ,'.2600. 0()0 ;;:((10. 0(1 0.00 D. 00 5C.t3, 00 520. 00 579. i3;1 0. 00 579. 8~1 0. 06 0.47 ii 13. 82 2136. 92 • 7!800. 000 ~W·J. 00 0.00 0 00 565. DO 426(). .:,o 580.135 0. 00 58.l. O~! f:2. 9t 3.36 1268. 66 2496 40 

• I 
·2soo. o,Jo ;;'.O,J 00 0, 00 ;) 00 ·365. DO 3520.00 580. :53 0.00 580.66 2 .. 2l 2.88 1220. 49 2365.1:15 

I ;moo. ooo ::;:o::i. oo 0, 00 ::,, 1)(1 565. DO :;.?s;zo. oo 580. :l8 0.00 580. 26 1. 26 2. 16 1167, 41 224-!} 14 • :2800. 000 :wo. 00 0.00 0. 00 565. :=;o 1520. ()0 579. 94 0. 00 579. 97 0. 49 ,i. ;34 1 i31. 86 21. 74. ~}.cl, 

I 
2800. 000 ;wo. ~10 000 ::, 00 565 .. :io 520, 00 57,', 82 0.00 57'-ii. a;;i 0.06 0. 47 1.l13. 97 21 :39. :id • I • 3000,000 ;;wo. oo 0.00 ·'.), 00 565.00 4260. 00 580, 91 0. O•O 581. 01::I 2.89 :1. 33 1279.85 [~504. ;_~7 

• I 
3000.000 2'.00. 00 0.00 ;), 00 5h5, 00 3520. 00 58(), !58 0. O•O 580. 7i 2. 21 2.H7 1228.45 2370 . .r~;;! 
3000.000 :iOO. 00 0.00 ~). ::.,o 565. 00 2520. 00 58-J. ~2:i 0. o,o 580. 281 i. 26 :2. i 5 1171. 56 2243 t:,6 • ::moo. ooo 2·00. 00 0.00 i), 00 565. 00 :t :520. 00 579. 95 0.00 579.9!:ll 0.49 1. 34 .i .!33. 36 ;;~ 1. 72. :"J3 

' 
30•00. OOG 2·00. 00 0, 00 :). no 565. 00 520. 00 57-:;,_ B~ 0. o,o 579. 82! 0.06 0. ti7 1114,16 2137. :',3 • I • 35•00. ooc, 500. ()0 0.00 1), 00 563.00 4260. 00 58i. 06 0, o,o 581. 22: 2. 75 3.27 1303 .• ~1 r.!51'.lb. /7 
35•00. 000 '300, 00 0.00 0,00 :.i65, 00 3320. 00 580. 69 0.0,0 580. 82' 2. 12 2.82 1246.04 (;!4(6, 03 • ~35,00. 000 :iOO. ::,o 0. 00 D. 00 565,00 2520. 00 5BJ. f~7 0, o,o 580. 34 i. 24 2. 13 118i, i8 2261. :<i I • ' 3500.000 soo. ~,o 0.00 0, 00 565.00 1520, 00 579. 98 0. O•D 580, 00 0.49 i. 34 1136, 93 2179. 09 
'35•0(). 000 500. 00 0.00 0. 00 So:i. 00 520. 00 579. B2 0, O•D 579. 82! ·'.i. 06 0.47 l 1 i 4. 58 213B. 29 • I • I 
40::lO. 000 :i,OO. 00 0.00 I)_ 00 560. 00 4260. 00 581. ~!6 0. O•D 58i. 33, 0, 68 2. i8 1955. i 1 5148. ,,5 
4000. 000 5,00. 00 0,00 i). 00 560.00 3520. 00 580.B5 0. O•D 580. 90 0. 51 1. 86 1896. 2~! 4933. 4,:! • 4000. 000 5,00. 00 0,00 0.00 560.00 2520.00 580. 36 0.0<D 580. 39, 0. ~::!9 i. 38 i.828. 25 4t,t::.36. t;18 • 4000.000 3{10. 00 0. 00 0. 00 560.00 1520. 00 580. 01 0. QI[) 580. 02: 0. 11 0.85 1778. 72 4508 ii,•8 
40•00. 000 500, 00 0, 00 0. 00 560.00 520. 00 579. B3 0.00 579, 83: 0.01 0.30 i753. 67 4419.81 • ' • 41.'99. 000 199,00 0.00 0. 00 557.50 4,260. 00 581. ~!7 o. oi:, 581. 35 0.62 2. l.4 1990.07 5404 53 
41'99.000 199,00 0. 00 0. DO 557. 50 3520. 00 580. f.l6 0, 0(} 580. 91 0, 46 1. 82 19:➔ 7. 00 5H'i5. 12 • 41'99, 000 199, 00 0.00 o. :io 557., 50 2520. 00 580, :i7 0.00 580. 40 0.26 1. 34 1875.03 4932. •14 I • 41.'99. 0J0 199,00 8. 00 0, oc 557,, 50 152,.}, 00 580. 0.1 0, 0() 580, 02 0. 10 0. B3 1829.23 4748 .1 L, 
4199.000 199. 00 o. 00 0, 00 :i::r7 .. so 520. 00 579. B3 0.00 579.83 0.01 0.29 1804, 97 4651.1}6 • I • I 
42()0, 000 1. 00 5<;11. 4,2 58~l. 50 557,, 50 4260. 00 581. ~!7 0.00 58i. 35 0.98 2. ·27 1877.it 4310. ~?L~ 
4200.000 1 00 591. 4,2 58El ,;o 557 .. 50 3520 00 580. El6 0, 00 580. 92 0. 72 1. 93 1827. 93 4150 81 • I 

580, c:17 0.00 580.40 0,40 i. 43 1769. 97 3964. c,1 • 4200.000 1. 00 5c;11. 42 sea. 50 557. 50 ;2520. 00 
4200.000 1. 0() 5c;,1_ 42 sea. 50 557, 50 1520. 00 580, 01 0.00 sso.oa 0, 16 0.88 1727,69 3829 'i3 
4200,000 1. 00 59'1. 4~~ 58]. 50 557. 50 5f?O. 00 579. El3 0, 00 579,83 0.02 0. 3.1 1705.28 375B 69 • • 4214.000 14.00 SS!' .t. -12 58::1. 50 557. 50 4260. 00 581. 2!8 0.00 58.1. 36 0.98 2. 27 1877. ;:25 4310 l,8 
42:l4.000 14. 00 591. 42 58~l. 50 5:C:7. 50 2s~:o. oo 580. 816 0.00 580.92 0. 72 i. 93 1828. 03 4151 L'.! • 42:t4. 000 14. ()0 591. 42 58B. 50 557. so 252i..1. DO 580. 3:7 0.00 580.40 0. 40 i. 43 1770. 03 :3964. 69 • 4214.000 14.00 59'1. 42 581,l. 50 557. 50 1520.00 580.01 0.00 580.03 0. 16 0.88 .1727.72 :38;:!r~. '/9 
42[4.000 1 ii, 00 59·1. 42 58fl. 50 557. :50 s~:o. r,o 579. 8:3 0.00 579.83 0.02 o. 31 1705.29 ;3758 70 • I • I : 

I I 
I I • I I • I 
I 
I • I ' • I I 

I 
I • :e 
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1 :,PH 87 

SE>~N.J 

·'.J.215. 000 
4215 O:JO 
1215. o~o 
.q.;_;: 5 000 
42i ~·- 000 

-4225.000 
4225.000 
4225.000 
.iJ.225 DOG 
4225.000 

4600.000 
'i600, 000 
4600.000 
4600.000 
4600.000 

4900.000 
lf90C•. 0.JO 
4900.0QO 
4c;oo ooc 
01900. O:)O 

9:08: 01 

:/.L,:i-l G:LTi-,)} 

i. 00 0. 00 
l. 00 0.00 
1.. 00 n oo 
J.. 00 0.00 
!.. 00 0.00 

j ij_ 1)0 0,00 
h). 00 0.00 
l 0, 00 0.00 
10. JO 0. OD 
J 0. 00 0,00 

!375. 00 0.00 
:375, 00 o. ,:;o 
;J,' 5. 00 0. 00 
!3/'5. 00 0. 00 
:37':5. 00 0.00 

300. DO D.00 
300. ,JO 0. 00 
300. 00 0. 00 
300.00 0. oc, 
300. 00 0. 00 

f:.'.U_C- '='.l.i1 :i j\j 0 ,:M3EL. CRIWS 

•), 00 537. 50 4:.260. 00 58i. ;;:19 0.00 
0. ;10 557. 30 3520.00 580. F.17 0. 00 
0, 00 557. 50 232:J. 00 588. ~i8 0. O(~ 
0. 00 557. 50 1520.00 580. 02 0.00 
0. 00 :557. 50 520.00 579. Ei3 0.00 

0. 00 557, 50 4,'.;!60. 00 581. :;;!9 0.00 
0.00 557. 50 3520.00 580. Ei7 0, Q[l 

0. 00 557. 50 2520.00 580. ::'18 0, O() 
0. 00 557. 50 1520. 00 580.02 0.00 
,). DO 557. 50 520. 00 579. 613 0.00 

(j_ 80 567. 00 4:?.60. 00 581. 314 0. 00 
.), DO 567. ,j() 3520. 00 580, 9'1 0.00 
•J. 00 5t.,7. 00 2520. 00 580. 40 0.00 
Q,:i0 567. OQ 1s2c,. oo 580. 03 (j_ 00 
0.00 567.00 520.00 579. 813 0.00 

,) .. ;)o 573, 00 4!260. 00 58.i. 58 0, 00 
0.00 573. 00 :3520. 00 581. i l 0.00 
0. •)0 573.00 252~J. 00 580. 54 0.00 
0. 00 !:'1'?3. 00 1520. 00 580, 09 0,00 
0.00 57!3. 00 520. 00 579,84 0.00 

EG .10¥\¥.·S VCH 

~j8i. 36 1). 55 :;), i 4 
:i80. 92' 0.41 1. 92 
580, 40 0, 24 i. :34 
580. 03 ij_ f>9 0.83 
579. 83 0.0i 0.29 

581. 36 0. 66 2. 14 
580, 92: 0. 49 i. 83 
580. 40 0. 28 l. 36 
580. 03 0. ii 0.84 
579.83 0. 01 0.29 

581. 59 4, 76 4. 02 
581. ii 3. 95 3. 59 
580. 5~~ 2. 53 2.80 
580,08 I. 07 i. 79 
579.83 0. 14 0.63 

582. O~.! i4. 78 5. 53 
58.t. 52 14. 32 5.23 
580.84 1.i. 28 4.39 
580.23 5. 71 2.98 
579.85 0, 81 .1. OS' 

PAGE ~J-:) 

ARi!::t, . 011\ 

200i2. 47 5719 lb 
1947. 91 54l,4 :',9 
1884.77 5175. r~o 
.183B.80 49,SB. 4.fi. 
181./L 46 4860. :::3 

198,!,, 59 52.i).8. :51 
192-i~. 68 50;~~7. f/7 
J857. 19 4775. ();?. 
1807. :20 ~1595, 29 
i780. 95 450J .. -~O 

1170.84 i952. :w 
104:2. i J .t 770 ;m 

9.tB. t8 J583 [-)3 
8~jiJ .. 72 .14<',6 l.i 6 
82:3, 94 1408 E<i 

897. 98 i 107 97 
750. 18 930. 27 
599. 47 750 13 
517. 04 63!) S16 
47B. :)7 57'7 09 

• 
• 
• 
• 
• 
• 
• 
• 

, . 
• 
• 
• 
• 
• 
• I. 

, . 
• 



• 
l ,\Pi-7 8/ 9: (>":l: 1JJl PAGE 3j • ! 

• :! ~)J 1i'E.t'.iVi FL,LJ□TJ~~-.i./:~{~0 c1·:•s 

"lU·•;;•1°,RY f'fl ,:K!TOC'T ·,-~\BLi': ·5G 

• SECI\IOI G GWSEL DIFl,Bi= Di.F JSX DIF~\WS TOPI.JID >:LCH 

• 1), 000 4'2b::J 00 579. 80 0. ,'.)0 ::i. 00 J. 00 14i]. 35 O.DO 
0. ooc, 3520. ,.)(I 579 80 ,J, Ot'> •J, 00 .'.), 00 142. 35 0. IJO 

• 0. 00;) 252.0. ,)() ~79. 80 ,.), ·)0 0 ,KJ 0, 00 .l 4:;•. 35 0. ::JO 
' 0.000 J. 520. 00 579. 80 0.00 ::i. 00 0.00 .!42. 35 0.00 

0 01,.)~ ~20. 00 579. 80 •). '.)0 ~). 00 0. 00 .14,2. 35 0.00 

• i.000. O·JO 4260.00 580.21 ), '.)0 D.4l. 0, 00 150. 52 1000.00 • 1000. 0'.)(J 3520. 00 580. 08 -.), 13 0.28 ::,, 00 147. 8~~ 1000. 00 

• J.000. 0•)0 2520.00 579.94 -,), 14 0. 14 0. 00 i45. 16 1000.00 
1000.000 1520.00 579. 135 ·-0. 09 0.05 0.00 143. 37 1000.00 ' • 1000.000 520.0C) 579. 81 -•). 05 Cl.01 0. 00 142. 47 1000.00 

• t9;f0_ O·'.lO 4~60, ()() ~;,E,o. j6 0. DO 0.35 ·::J. 00 i56. 09 940. 00 • i.940. 000 3520. 00 580. ~~2 -0. 24 u. 2!:J 0, 00 152. 96 940.00 

• l940. 000 2520. 00 '.''>80. 07 -0 '25 0. i3 0.00 147. 80 940.00 
I 

1940. ODO 1520, (j() 579. VO -0. 17 0.05 ::>. 00 144. 33 940. 00 I • 1940.000 S20. :.;o 579. 81 -o. (I<,; 0, 01 0.00 142. 58 940. 00 

• 2200. O;JCI 4~160. 00 560. b5 0. 00 0,09 0.00 156, 87 260. 00 • 2200. O,'JO 3520. 00 580. :19 ·-). ;~6 0,06 D. 00 154. 21 260.00 

• 2:;,00. o::)() 2520.00 580. 10 -D. 28 0.03 0, 00 148. 48 iJ60. 00 
2200. 000 1520. 00 579. 91 -0. 19 0.01 0.00 144. 59 260. 00 I • ~200. 0 1')0 520.0CI 579, 81 -•1. l.0 0.00 0.00 14:~. 61 260, 00 

• ,'2400 Q,jQ 4~2b0. 00 -580. 72 ,i. 00 0 07 0. 00 157. 49 200. 00 • 2400, 000 3520.00 580. 4t.:- -0. 28 0.05 0, 00 154. 79 200.00 
2t.100. 000 2520,00 580, 13 -<J, 31 0. 03 0. /JO 149.01 200, 00 • 2400. 000 15:20 OCI 579. 92 --C. 2l 0. 01 0. 00 144. 79 200.00 I • 2400. 000 520. 00 579. 81 -0. 1 l. 0.00 0. 00 142, 64 200.00 

• 2600.000 426:). 00 J80. 78 C. iJO 0. 07 0. 00 i 58. 13 ;!OO. 00 I • ' 2600. 000 3 52•:J. l)O 580, 49 -0 . .30 0, 05 0.00 155. 27 200.00 
2600, 000 ~!520. 00 580. 16 -0.:33 o. 0:3 0. 00 149, 54 200.00 • .2600.000 15~20. 00 '.579. 93 -0 2~-l <J. 01 0.00 144. 99 200. 00 I • I 
2600. 000 ()~20. 00 579. 82 -0 . .L2 0.00 0.00 142. 66 200. 00 

• :;,BOO, 000 4260. 00 580. 85 0 00 0.06 0, 00 156. 32 200. 00 I • 2800.000 3520. 00 ="•80. 53 -0. 31 0,05 0.00 153. 88 200, 00 
2£-iOO. OJG 2520. {)Ct 580. l,8 -.:). 35 0. 03 0,00 148. 97 200. 00 • 2800. 000 1 !120. 00 :;?9. •.;>4 -0. [l4 0. 01 'j, 00 l44. 64 200.00 • 2800. 000 5~-10. 00 57t;_ 8~! -r). 12 0. 00 0. 00 14;:?. 42 200. 00 

• ~1000, 000 11~260. 00 580. C:/1 0.00 0. 06 0.00 159. 35 200.00 I • 3000, 000 35:;fO. (iOi 360. 58 -0, 33 0, 05 0. 00 i 56, 18 200.00 
:,ooo. 000 2t520. ()0 58:). 21 -o. ;?7 0.03 0.00 150. 59 200 OCI • 3000. CIOO 1520. 00 579. 9!:i -0. ;;:6 0. Ol. 0.00 ,il.f.5. 39 200.00 • 3000. 000 :i:2-0. uo ~=i79. 8~: -J . .1.:::t 0. 00 0.00 14::i. 71 200. OCI 

• • 
• . ' • I 

I 



ie • ,. ' 
,'IPR ;37 '?· O,C:1: ,):I PAGE 3-:2 

I • ,. I SEC:NO 0 Gtf-3EL Dii=l·JSi" D1F:JSX VI F:-1.l✓ S TOP!,nD XLCH • I 

~~500 000 426-:) •)O :38:i. 06 ,) 00 0 15 0. DO l.60, 79 ~500, 00 

·• 350c► • 000 3;:,2() 00 5F.10. 69 -0.86. ::i. 11 O.DO 157, 27 :iOO. •'.>0 • 3500 000 2!:,20. 00 580. 27 -0. /!·2 0. 0,:, 0.00 151. 87 ciOO. 00 
3500, 000 l52::J. 00 579.98 -Cl. 30 0. 02 0,00 145.89 :iOO. 00 ,. 3500. 000 520. !JO 579.92 -o. 16 0. 00 1 .. }. 00 14a_ 77 500. 00 • I 

i,000. 000 4:26,), 00 !:i8l. 26 0. 00 0. ~10 0.00 146. 68 ::iOO. 00 ,. LJO'JO. 000 352•~). 00 5BO,t35 -:) -1 j 0. 15 0.00 l 41. 56 ::;oo. oo 
,moo. 000 2520. 00 :'r80. 36 -o -'18 0, 09 0,00 139. 58 500.00 • 4000. 000 1520. 00 580.01 -0. :35 0.03 0. 00 i38. 13 :'iOO. 00 

·• •'iOOO. 000 52). 1)0 579.83 -0. 19 0. 00 0.00 137. 38 :iOO. 00 
I • ,1199. 000 4260. 00 581. 27 0. 00 'J. ~2 0. 00 127.00 i.99.00 ,. 4199. 000 35~0. 00 580. 86 -

1
.) 42 0. ·~)i 0.00 i27.00 i99. 00 

I 
1\199. 000 2:=120 00 580. ·"37 -o. 49 127.00 i.99. 00 

I • 0.01 0. •:JO 
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HE·:2 Rflt:i~SE D.~.Tl?.D l\i,:)1/ 7:" IJP0ArED i'IA·l J··,'El<l, 
[RROR :ORR - 01,0i, J3 04,05,00 
MODIFICATION - so.51,:2, 53, 54, 55, 56 

-~r-!l.•~•*•{;°•*{~-:.2-***~t-U·~••);(,*.!),*-t:l·0:::··~1'.:'-<·*•i~-'(/:-~•-l,:i·-~-l:..--**t("****'rc'•'.!'.c·*·~ *·J.f-·lHH/:o**•:,j•* 

'·· 
·,· i. Ml-\:-.JI STEE TGl•NSi II I", FIS 
-;·2 i'IANI S TEE R '( 1/i',R 
·:·:3 lOO VEAR Fl.DC.ID 

)i !CHECK IN(l iJP,IV ID:R 8T11T 

0. ,., 
o .. o. 0. 0. 00000,:, 

-./2 i•JPROF !FLOT PRFVS XSECV XSECH 

-· i. 000 ,}. 000 - i. 000 0. 000 0. JOO 

dC o. o:is 0. 0~35 D. 8::.;;Q o. ,;oo 
<!IT 1.000 4640. coo 0. -JOO 0. 000 

CH08S ~3E(~TID;,I 1··.T 11/°'NISTEE L .. A~~\E 
:~. l 0.000 !.3. 000 l 500. :JOO :. C-!611. 00,) 
;:,3 0. 000 0 ODO 0. '.)00 :,348. 000 
''.-R 587. 300 50 Oi)O 'i84. 300 50. •)00 
·'.:R 57·'.\. 900 .i 520. 01)0 375. ::,20 :i.6;!o. ooo 
1~/R 584. 000 :20JO. 000 sas. ,,oo 2300. C/00 

i•IETRrc 

0. 00 

;oN 

0. 000 

:l. 000 
0. 000 

(). 000 
0. 000 

58'.l. 500 
57:7. bOO 
59·'.). 500 

CFWSS SE,~TlO ,! ,:iT FliLL ,C:XPAIIISJO!•l OF FL.Di~ BELO\.J 
Rt,iLRDAD BR IDGf':: 

i1'. i ·700. 000 8.000 1550. QOO i780. QOO 800. 000 
:1:3 -.J. 000 0. Oi}Q 0. •:iOO l. 550. DOO 0. 000 
i;;R 587. 300 1.2·)0 ODO 582.000 1,200. 000 59;2, 000 
,,R 582. 000 1780. 000 585. '>00 1. fJ30. 00:) 590. 500 

.:: 1 1010.000 6. 0~)0 620. 000 '300. 000 110.000 
~iH 582.000 200.000 58;?. 1)00 S20. •:iOO 571. 680 
1.:tR 582.000 1200. 0()() 0. t)OO 0. 000 0. 000 

>": 1 1()1.f(), 000 0.000 0. 000 0. 00,j 30.000 

Ki 1070.000 C.000 D. DOO 0. 000 30. •JOO 

.... ; 

·"" 1100. 000 0. 000 0. 000 0. 000 30. 000 

'.\:iC 0. 000 0.0D0 ,1. ~JOi) ,), 500 i .. 000 

THIS RUN EXECUTED l APR 87 

___ J 

,-NH-IS 1] l,.ISEL FQ 

0. 0 0. 579. 1300 0. 1)00 

AL.LDC lB~I CHNIM I TRACE 

0. 000 0.000 0. 000 0. 00() 

0. 000 0.000 0. 000 0.000 
0.000 0.000 0. !jQO 0.000 

0.000 0. 000 0. 000 -·4. ~'!60 
2013.000 0.000 0.000 0. 1)00 

945.000 583.400 1350. 000 583. 400 
1790.000 577.600 1950. :)00 583. 400 
2340.000 0. 000 0. QOO 0. 000 

l.029. 000 '?00. 000 0.000 0.000 
1780.000 0.000 0. 000 0.000 
1,550.000 571. 570 1580.000 57 i. 570 
1880.000 0.000 0.000 0.000 

.l 1 o. 000 110. 000 0. 000 0.000 
630.000 571. ,680 770. 000 582. 000 

0.000 0.000 0. 000 0.000 

30. 000 30. 000 0.850 0.030 

:30. ()00 30. 000 rJ. 850 0.030 

::30. 000 30.000 0.850 0. 030 

0. 000 0. 00,:) 0.000 0. 000 

PA0E ! 

8:51.:01 

0. 000 
o. 000 

0.000 
0.000 

1500.000 
1860.000 

0. 000 

o. 000 
0.000 

1760. 000 
0. DOO 

0.000 
800.000 

0.000 

0. 000 

0.000 

0.000 

0.000 

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

·• 
• 
• 
• 
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• .• :~d::i .. ~: 87 .6:;;1;,.)i PAGE 2 
I • I 

• (;ROSS .:.;Ec·r,ro;•,; ,JU::::T lV:":Li:,;t,J ~1,.:'\I1.J~<1itl.1J BR ii~f~C: • '{ :t 1120. 000 El. 0-.)0 j_.J42. :qo J 15.i. 90:) 20. -:)08 120 .. J()() 20. OfiO 0. r)Q.'.) 1:). {j()Q O.DOO 
,: ;.l 0.000 o. o,Jo 0 . .JOD l :,i.3. 00'.) 59;;:!. 000 l :192. 2.00 "59:2. oc,o 0. 000 0. DOO f)_ 000 

• •:JR 587.:300 c,. 000 58~!. 30D !.O. oo:::, 58f!. 300 1J42. iOO 57i. 790 .1060. ,)OO 57:2. 290 1 i3(>. 000 
,JR ;:;e2. :Joo 1 JL51, 900 585. ,',()0 1292.000 590. 30:) 221,·2. ,)QC) •J. 000 0. 000 ,J_ 800 0, 0()0 • 

• CROSS SECTIOI\J i,,T DOW~ISTF/EAM FACE OF :"iAILROAD BRJ:OGE • ' ~1 112i.. 000 50. 000 1042. iOO j 151. '900 1. 000 t. 000 1. 000 0. 000 0.000 0. OOD 
~::-1 0 000 0. ()00 0. <)00 1;}13.000 59;;::, 000 1i92. 100 592. OiDO 0. 000 0.000 0. 000 ,- -50.000 0. 000 592. 000 587. 300 10. 000 592.000 582. :JOO i 01 :3. 000 59~2. \j(h'J 582.300 • 
_, 
.iT 0. ()00 l0l3. 100 392.000 590.000 1014-. 000 5'i'2. 000 !390. 000 1014 . .100 59:2. 000 582.300 • JT 0. 000 i015. (),'.iQ 392.000 362. ::300 Hl15i. lOO 592.000 590. 000 1026. 000 59:2. OOD 590.00D 

• ' ·:n 0.000 1026. 100 392.000 583. :20,') !027.000 592.000 58::,1, 200 1027. iOO 59;2. 000 590.00-0 
1T 0. 000 :i037. 000 592.000 3'/0. oo.::, i-'.)37. iO'.) 5(:12. ()00 582.300 i038. 000 59;2_ 000 582. '.300 • Ji 0. 000 1038. 1 ·)0 39;;!. 000 ;,89. iOO 10371• 00 1) 592.00D '589. i 00 10~J9. iOO S9i2. OOD 582. 30D 

• :JT 0. 000 :i.040. 000 592.000 38,2. '300 1040. 100 592.000 589. i>C)O i04i. 000 59:2. 00!) 589. 100 
I .iT 0. 000 1('41 100 592. 000 3El2. 300 104.2~. 000 5':12. 000 582.-:300 1042. iOO 59l2. 000 589. 10,0 • ;JT 0.000 ;.06(,. 000 59.'2. JOO 589. 10·) 1 :i3J>. 000 59~:1. 000 5B9. 100 1 i 5i. 900 59;2. 000 · 589. 100 

• .:s·r 0.000 l l.52. 000 592.000 582. :300 1 i 531. 000 59~. 000 582. 300 1153.100 5912. 000 589. iO,O 
I 1T 0. 000 1 l. 54. O•}O 592. 000 589. 100 1 i 54-. lOO 592.000 582.300 ii 55. 000 59i2. 000 582. 300 I • i}'[ 0.000 ll.55.1)0 592. 000 51?.9. 100 i 156,. •)00 592. •.)OO 58'?. 1 ,00 1 i56 .. i.00 59~~- 000 582.300 

• :JT b. ooo i l: 57. o,:)o 392.000 582.300 1157. !00 5'?2.000 590.000 1166. 00-::) 59~2. 000 590. 00,0 
J'T 0.000 1166. 100 592.000 562. 50-:l ii67 000 592.000 582. 500 1167. iOO 59l2. 000 590. 000 • ·.$T 0. 000 i l 79. 000 592.000 590. oo::, 117~1.100 59-~1. 000 !382. 700 ii80. 000 59'.2. 000 582. 700 

• fJT 0. 000 :! J: 80. j JO 592. •JOO 590.00,) i 1921• 000 592.000 590. 000 1i92. 100 59'.2. 000 se2. ;..;,oo 
_::r 0.000 1~292. 000 592.000 585.-600 229~(. 00:) 5{:i :.2. 000 590. 500 0. 00(1 0. 000 0. 00•0 • ]R 587.300 0,000 582.300 10.000 58;;!, 300 1Jl3.000 582.3(>0 1013. iOO 5812. 300 1014.000 

• ·:,R 58~,. 300 i()14 100 582. 300 1•015. 000 58f!. 30D 1015. too 582. 300 .1026. 000 58:2. 300 1026. :iOO 
I ,]f~ 582. 300 102-;;· 000 582. 300 1027. 100 582!. ;300 1<3:37. 000 582.300 1037 . .i00 ss:2. :100 1038.00,0 • (;tR 382. 300 .10:,s. 100 582. 300 1D39.000 58;;!, 300 10'.39 . .iOO 582. 300 1 t)40. 000 58!2. 300 1040. 10•0 

• ·]R 582. 300 !. 04J. 000 582.300 l.OL/1. 100 58;;!. 300 1042.000 582.300 1042. 100 57.i. 790 1060.000 
' • I :)R :'172. 290 i J. JO. 000 582. 300 Xi 51. 900 58.:s!. :300 1 i !52. 000 582.300 1153. 000 5g;2, 300 .t i53. 100 I . 
' -:.H 582.300 : 154. 000 582. :300 ). 154. :too 58;;!, 300 1 i!:i5. 000 582.300 1155. 100 58;;!, 300 1156.00(> 

• -~R ·382. 300 1156 . .100 582.300 1157.000 58:;,!, 300 i J. ;j7, iOO 582. 500 1166. 000 58f2. 500 1166. 100 
':)F~ 5B2. 500 iJ.b'l. 000 582. !300 ~ 167. 100 58f'. 700 1179.000 582.700 1179. iOO 582. 700 1180. 000 • r-;:n 582. 700 .I l 30. 100 5B2.?00 1192. 000 58f!. 900 1.i'~2. 100 585.600 1292. 000 590. 500 2292. 00() 

• CROSS SECT7.0M AT IJPSTRB'.f\M FACE OF HAILRO,o,D BRIDGE • ·o 1 i <1-6. 000 0. 000 0.000 0. 000 25i. 000 :25. ()0() 25,000 0. 000 0.000 \}, ,:,oo 
·.;2 0.000 0.000 0.000 0. •OOD 0. 000 0.000 i. 000 0. 000 D.000 0.000 • :,3 0.000 0.000 0.000 1013.000 5921• 000 1 i ·'12. iOO 592.000 0. 000 0. /)(Ji.) 0. 00(1 ' • I 

I 
CROSS SE,•:TiQ.,I JUST UPSTF/EAM OF RAILROAD BRJDG:E I 

• ;i: 1 1.147. 000 8. 080 1.042_ i.00 1151. 90:) 1.001.) 1.000 i. 000 0. 000 0.000 0.000 : • I 
f.3 0.000 0 0)0 0,0{)0 J013.000 59;;,_ 000 1192. 1.00 592.000 0. 000 0.000 0.000 
:m 587.300 0 o:::,c 582.300 l 0. 00() 58~!. 30;) 1-:i~~ 2. i 00 :371. 7'90 1060 000 57;2. ~!90 li30.000 • :,,n 582.300 1Ji5!. 900 585. ,,00 :i ;~'.92. 000 590. 500 2~292. 000 0.000 0. 000 (l. 000 0.000 • 
~1 J 177. 000 8. (1,:)0 1035. 000 1t55. 000 30. 000 :Jo. ooo 30.000 0. 000 :). 000 0.000 • I -~3 0. 000 o. o-:io 0 000 990. 000 (). 000 1 J.:j5_ 000 0.000 0. 000 0. 000 0.000 • •lR 5,87. 300 fJ, 000 58i. ~300 10. 000 '581. 300 10:35_ 00() 572.000 1.060. 00() 571~~- 740 ii30.000 
1Jf~ 5,8.t 300 :.. l 55. O~)O 385. ,iOO 1 .292. 000 09(), 50,j 2~?.~?' 2. uoo 0. 000 0. 000 (), 000 0. 000 • • I 

I • I I • I i 
I I 

I 

•: I • 
I 
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• 1. .t!J'T~: 37 8; ~~i: 01 r-'~6iGE '.:"; -

I 

• I :fi,JS8 l'iECT(OrJ r;T 8'c::GHJMll\lG OF •:DNTRA•2TIOl·i OF Fl.O'~ • 
UPSTHE,;,i'i OF :'H.C:: Fl,A1LRO/,D ERX:>GE 

• 
1 d l36lk 000 ::l. 000 1027. 000 l :.50. 000 137. ·JOO :l87. 000 187. 000 0. 000 0. 000 0. 000 , 
I ,;:J 0. 000 0. 000 0. 000 6[e5. 000 0. 00-J 1 i 75. 000 0. 000 ~}. \JOO 0. ()00 0. 000 , • 

,;p 587. JOO O 000 582. 000 JO. 000 582. 000 :l027. 000 572. ~JOO i060. 000 572. BOO :!.130. 000 
• •-;>R 582. 300 :l i 50. 0,)0 585. ,,00 J ,2<:-12. 000 590. 500 2292. 000 0. GOO 0. 000 0. 000 0. 000 , • 

"IG 0. 000 O 000 0. 000 0. 100 0. ~lOO 0. 000 0. QOO 0. 000 0. 000 0. 000 
-~1 1526.000 8.000 l620.000 1740.000 lJ.3.000 :162.000 :l62.CIOO 0.000 0.000 0.000 

• I ,;;R 587. 300 !I 200. 000 58~]. 000 1200. 000 582. 000 1020. 000 572, l 70 if,40, 000 572. 770 1720. 000 • 
-:r ss2. ooo it 740. o-~10 585. ,:,oo 183'.l. ooo :i90. :5oo 1 eso. ooo o. i:,oo o. ooo o. ooo o. ooo 

I 
• I )(i 1851. 000 8. 000 1600. 000 ,750. 000 225. 000 325. 000 325. 000 0. 000 0. 000 0. 000 1 

• 

1R 587. 300 i:200. 000 582. 000 1200. 000 582. 000 1 f,00. 000 572. 5i00 1 b20. 000 573. 000 1730. 000 
GR 582. 000 :1:750. 000 585. 600 l.'330. 000 59:'.I. 500 1880. 000 0. 000 0. 000 0. 000 0. 000 . ,. 

' tilT t. 000 El520. 000 D. 000 0. 000 0. 000 0. 0().0 0. 000 0. 000 0. 000 0. 000 
NC 0. 080 0. 080 D. 030 0. 100 0 .. 300 0. 000 0. 000 0. 000 0. 000 0. 000 

• : ,~ I 2:500. 000 8. 000 :,_ 550. 000 1780. 000 450. 000 b49. 000 649. 000 0. 000 0. 000 0. 000 ! • 
c;R 587. 300 l.200. 000 582. 000 :i200. 000 582. 000 1550. OO•D 573. i40 1580. 000 574. 140 1760. 000 

• •:)R 582. 000 1780 000 585. oOO X,330. 000 590. 500 1980. 000 0. 000 0. 000 0. 000 0. 000 : • 

CROSS flECiION "iT f''ULL EXPANSI01-.J •JF FLOA BELO!~ 

1 
H!GHWA/ 55 BiHUGE 

1 
• t ,:1 315:15.000 12.000 :1500.1)00 :L360.000 1015.000 1015.000 1015.000 0.()00 0.000 0.000 I. 

\3 0. 000 0. ODO 0. 000 1365. 000 0. 000 1898. 000 0. 000 0. 000 0. 000 0. 000 

1 
,;R 587. :300 J:!00 000 582. 100 1100. 000 582. 000 .1200. 000 582. 000 1350. 000 582. 000 15,00. 000 

• I ·JR 574. 350 J.E;.:20 000 575. 350 .1620. 000 577. ,)50 1790. 000 577. 050 1850. 000 582. 100 .l8i60. 000 ' • 
.:;:R 585. 600 1.910. OJO 590. GOO .l960. 000 0. 000 0. 000 0. J100 0. 000 0. 000 0. 000 

• • l·JC 0. O()O 0. 000 0. i)OO 0. 500 1. 000 0. 000 0. 000 0. 000 D. 000 0. 000 '1 • 
CROSS 5,ECTI □;\! JUST BEI-IJW HIQHWAY 55 SRIDGE 

~l 3870.000 77. 000 1500. 000 1955.000 355.000 355. 000 355.000 0. 000 0. 000 0. 000 
• ' X3 j 0. t)OO 0. 0L10 0. 000 0. 000 0. 000 0. 000 0. 000 595. 500 595. 900 0. 000 ; • 

JR 584. 300 50. 000 583. 900 200. 000 583. bOO 950. 000 583. 400 1350. 000 58:3. 400 1500. 000 
GR 57<_;;_ .!>00 .!. 505. ODO 578. 800 1510. 000 576. 900 15.15. 000 577. :200 1520. 000 577. OOtJ i 525. 000 

• 1 3R 576. 300 1530. 000 578. -)00 1535. 000 576. b00 1540. 000 575. 200 1545. 000 57,!>. 200 1550. 000 ; • 
JA 574. 500 l554.000 577.400 1560.000 575. 500 1565. 000 574. 900 1570. 000 578. 700 1575. 000 
::;A 578. 900 1. 5BO ODO 578. 900 1585. 000 578. 800 l 590. 000 578. 600 1595. 000 577. 0i00 1600. 000 

• ! •JR 577.600 i605.000 576.100 1610.000 576.300 1614.000 576.500 1620.000 577.200 1625.00() 1 • 
•~JR 579. :oo \630. 000 579. 300 l '>35. 000 57'?. 300 1640. 000 579. 500 1i~45. 000 57';>. 100 .1650. 000 
<,fl 579,300 1655. 0-.?0 579. 200 1660. 000 579. 40,) 1665. 000 579. ·:;>()O 1670. 000 57B. iOO 1674. 000 

• 1 ,:;,~ 578. 700 1680. 000 57,·,. 700 !685. 000 579. BOO 1690. 000 580. 000 1695. 000 58D. 000 1700. 000 • 
GR 579.900 1705. 000 580. 100 1710.000 579. 600 1715. 000 579. 700 1720. 000 579.900 1725.000 
!iR 579. ".iOO l 730. OO(j 578. 500 :'.7~:!~. 000 579. 200 1740. 000 579. 600 i 745. 000 579. 900 i 750. 000 

• I ,;;R 580. 400 i755. 000 580. 400 !760. 000 580. 500 1765. 000 580. 400 1770. 000 580. 600 1775. 000 t • 

GR 500. 500 ! 780. 000 580. 400 ,. 785. 000 57·'i'. -400 1790. 000 578. 700 1794. 000 :'i79. 500 1800. 000 
~-n 579. soo 1sos. ooo 580. 300 1s10. ooo 580. 400 1815. ooo 5Bo. soo 1s20. ooo 579. 400 1s25. ooo 

• '.?H 578. 100 i83o. oou 577. :;,oo 1B~b. ooo 577. eoo 1840. oon 579. 300 1845. ooo 579 .. 100 1sso. ooo I e 
.;R -583. <100 18:55. 000 584. 700 2i)05-. CtOO 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 

I . : . 
I 
I 

el ie 
I ' 
I 

el e 
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I • I 

• D0WNSTREl\:•i F·,CE DF l·! [G:-;i,;i~V 5:, BIHDGE • X 1. 387 l. 0(;0 f.,. OJC 0 . .JOO 0.000 l. ◊00 i. DOO i.000 0.000 0.000 0. 000 
'':8 10. QCO i). 000 (i. ::ioo 0.000 0. 000 o. ::ioo 0.000 595. 500 59'5.900 0.000 • :14 12. ::ioo 583. 400 1500. :oo S<;•O. 400 1555. 000 590.400 l. 559. 000 590. 500 ibi 5. -'.)00 590. 50•0 • ,:~ 1 b 19. 000 590. 6')0 ib75. ,:)00 590. bOO 1679. 000 590.700 1735. 000 590.700 !.739.000 590.800 
... 'I 1795.000 590. 800 1799. ,:ioo 583.400 1854. 900 o.·ooo 0.000 0. 000 0.000 0. 000 • ll1 -1.9.000 50 000 588. !GO 0.000 '.200. 000 588. 000 0.000 950. 000 590.000 0. DOfl • 8T 0. 000 i350. o::,o 593. 200 O.OO;i 1500.000 595. 500 :583. ,lOO 1500. iQ,;) 595. 500 590. 40-Ci 
iJT 0. '.)00 i555. 000 595.900 59·0. 400 1559. •)00 595. 900 :590. 4(10 1615. 00•:i 595.900 590. 500 • I OT 0 ·JOO 1619.000 595. 900 590. 30•) 1675. •)00 595.900 590.600 1f.,79. 000 595.900 590. ;_,oo • GT 0. ,JOO 1'735. 000 595. ·?OO 590. 700 1739. 000 595.900 :590. 700 1795. 000 595.900 590. 800 
8T 0. 000 i799. 000 5'7 5. 90~) 590.800 J.854. 900 595.900 :590. 800 1855. 000 ~i95. 900 583. 400 • I 13T 0. 000 '.:200~. 000 :';95. 300 0. 00,:) 0. 000 0.000 0.000 0. 000 0.000 0. 000 I • 

• UPSTRE,"111 FACE OF l·HG:-JWA't' 55 DR,D8E 
,, 1 3900.000 0. 000 0.000 0.000 29. 000 ~29. 000 29.000 0. 000 D. 000 0.000 I • ' )(;2 o. 000 0. 000 0. 000 0. 0()0 0. 000 0. 000 I. 000 0.000 0.000 0.000 
1;3 10. 000 0. 000 0. 000 0. 000 0. DOO 0. 000 0.000 595. 500 595. 900 0. 000 • I • CROSS SECTIO,~ ,JUST UPSTREAM '.:IF HIGHWAV 55 flfHD~E 
0 3901. 000 77 o::,o l.500.000 1855.000 i. ::,oo i. ;)00 1.000 0.000 0. 000 0.000 • ' 
. ~ :::, 10.000 0. 0)0 0. ,JOO 0. 000 o. ;:,oo 0.000 0,000 5't5. 500 595. 900 0. 000 • ·}li '.jf14, 300 50. 000 583. ·tOO 200. 000 583 . .!>00 950. 000 583.400 1350. 000 583. 400 1500.000 
-,r, 57•1. 600 1505 o:io 578. 800 151.0. 000 576. 900 l515.000 c;77. 200 1520.000 577. 000 1525. -000 , " • I .;}R 576. :~oo .l 530. Oi)O 578. 000 :1.535. 000 576. !,00 1540.00() :=:)75. 200 1545.000 576. 200 1550. 000 • I 

GH 374. 500 :l554. 000 577. ,wo 1560.000 575. 500 1565.000 ci7il. 900 1570.000 578. 700 1575.000 
\JR 578.900 1580. 000 578. 'i00 :l 585. 000 578. 800 1590.000 :l78. 600 1595. 000 577. 900 1,:,00. 000 • ' :;;R 577. 600 1605. 000 576 :i,0() 16.L0. 000 576. 30-:) 1614.000 ~i76. 500 1620. 000 577.200 1625. 000 I • -2R 579. 100 1630. 000 579.300 :l !:>3 5. 00.:) 579. 300 1040.000 :i79. 500 1645.000 579. iOO ·1b50. 000 
~1R 579.300 1655. 000 579.:200 1c,60. 000 579. 400 1665. 000 ~i79. 900 1/,70. 000 578. 100 ll,74. 000 ·• I 
dF~ 578. 700 1680. 000 '579. 700 1.:-,85. 000 1690. 000 :i80. 000 1695. 000 580.000 i700.000 • I 579. BOO 
~f< 579.900 1705.000 580. 100 1710. 000 579. 600 1715. 000 ~579. 700 1720.000 579.900 1725.000 
,]R 579. '7'00 1730. 000 :578. 500 1734. 000 579. 200 174,0. 000 :i79. 600 1745.000 579. 900 1750.000 ,. ' 1765.000 580.400 1770.000 580.600 1775.000 • I ·JI~ 580. ,roo 1755. 000 580, •100 J.760. 000 580. 500 
G-R SfJO. 500 1780.000 5EJO. 400 J. 785. 000 579. 400 1790. 000 578. 700 1794.000 579. 500 1800.000 
i~R 579. 800 1805. 000 580. '.300 1810. 000 580. -400 i815.000 :i80. 500 1820. DOO 579,400 1825. 00() !. •iR 578. 700 1830. 000 577. 90() 1835.0CO 577. 800 1840. 000 ~;79_ 300 1845. 000 579. iOO 1850.000 • GF: 583. 400 1855 000 584. iOO 2005.000 0. 000 0.000 0. 000 0.000 0. 000 0.000 

I 

' ;. 
I c.Rm,s SECTI!Jr~ ./,I BEGINNING OF CONTR,t!\CTlON OF Ft_O!,J • UPSTRE.e,M 01" HI•8Ht-il',Y 55 B~tIDGE 

.:\ 1 4321. 000 13. 000 l 500. 000 i860. 000 420. 000 42(). 000 420.000 0.000 0.000 0.000 
ie X3 0. 000 0. 000 0.000 946. 01)0 0. 000 2i4l.OOO 0.000 0.000 0.000 0.000 • 1JR 587. 300 50.000 584. 30CI 50.000 583. 500 94:5. 000 5i83. 400 l350.000 583. 400 1500.000 

CH~ 574.900 l520. ODO 575.620 l.620. 000 57'7. 600 1790.000 :;i77. 600 1850.000 583. 400 1860.000 
ie Jr{ 584.000 2000. 000 585.600 2300. 000 590. 50() 2340.000 0.000 0. 000 0. 000 0.000 I • £,) 0. 000 0. 000 0.000 0. 000 0. 000 o. 000 0. 000 0. 000 0. 000 0.000 

ie • 
i• I • ' I 

4. • 
I ,. 
I • 



• 
• 
• 
• 
• 
• 
• 
• 

~ ;,,F1;: '87 e 5r,_,:.:-J. 

S,E:Cl\10 
G 
T .':r·,iE 
SLD'PC:: 

·:,'-'Ro:= J. 

DE"Td 
ClLOtl 
VL,JB 
;(LOB:~ .. 

:c~v= 0. 500 CE~V= 
··Si.:C.',0 0. 0,)J 

C1.1S'E!.., 
a:·:H 
v:H 
x•_c1 

JCO 

CF:IWS (,!,lELK EG 
t}R,JEI .Ct'...013 ;~1GH 
'.'RGB X"JL I.NCH 
XLDB~ I TR IAI_ TDC 

3i;,7Q E i~C RDACHMENT STAT I Oi<S= 1348. 0 ::'!Oi3. 0 TYPE= 

0.00 
•\6 40. 

0. 00 
0. 000081 

CROSS SiECTIOI\I f',T t1ANJS"!"£E LAi",E: 
9.26 5,9.80 0. 00 579. 80 

31'. 45~9. :15. 116. 
0. 32 1. 70 1J. 22 1). D35 

0. 0. O. Cl 

579.84 
:?.704. 
C. 030 

0 

• 1 a-3S:CNO ':100. 000 

• 
• 
• 
• 
• 
• 
• 
• I 

• 
• 
• 
• 
• 

3470 E"!CHOACHMENY ST,~T.iO:~S~ J. J50. •:) 1780. 0 TYPE= 
Cl'<OSS SECT!IJM ,I\T F•JLL 2XPA"1S10i~ OF FLO',,J BELm,J 
R,O.ILRO,~.D DRIDG.::; 

9'.)0. 00 8.34 
·+,6..1,.~Q. 0, 
0. 09 0. 00 

0 OcJ0,2l.6 800. 

•,·!:;C:Cl-.iD 1 Oie. 000 
lOiO 00 8. f;:6 

'+640. 
0 .. 10 

0. 000;375 

0. 
0. 00 
110. 

~SEC~O 1040.000 
1oqo_oo s.2s 

46qo_ 
0. 10 

0.000;529 

0. 
0. 00 

30. 

·-SECNO 1070. 000. 
1070 00 3. 2:3 

46•·10. 0. 
0. 10 0, ')0 

0 C),:)Q7l/6 30. 

57•:;, 91 
.i+t,-tl-O. 

2. 73 
900. 

57'?. 94 
4~,,:;o 

3. 60 
1 :10. 

579. 'lb 
46-40. 

4- ~:?5 
..:'0. 

5 7 5. 97 
'!-640. 

5 co 
30. 

0. 00 0,00 '380. 03 
0. 0. 1 :,68. 

0, 00 1). 000 0,030 
1029. Cl 0 

0. 00 0.00 5130, 14 
0, 0. L288, 

,). 00 .j_ 000 0. 030 
uo. 1 0 

0.00 0. 00 5130. 24 
0. 0, :l 893, 

0. 00 0.000 0. 080 
:::10. 0 0 

0. 00 0.00 5BO. 36 
0. 0. 927. 

0.00 0, 000 0, 030 
30. 0 0 

• 
;:,AGE :.1 • 

l1V HL OI..OSS Bt,NK ELEI,> 
,!,.?.DB VO- Tl-IA LEFT/RIGHT 
X"-~H l,,JTi\J ELMIN SSTA • 
I'_;(J~lT co:i'A::~ TOPWID ENDST • 

• 
i. TAHGET"-' 665. 000 • 
0. 04 IJ. 00 0.00 579. 04 

66, ~:,. 0. 579.04 • 
0. 035 0, 000 570. 54 i34B.OO 

0 0.00 6:,5. 00 2013.00 • 
• 

1 TARGETQ 230,000 
, . 

0. 12 0. l 1 0.08 !382.00 
o. 47. 9, 100000.00 

0.000 0.000 571. 57 1556. 01 • 
0 0,00 219.99 1776.00 

I • 

0. 20 0. 03 0.08 5132. 00 
0. 51'. .to. 582.00 • 

0.000 0 000 57i. 68 622.00 
0 0.00 172. 00 794.00 • 

0.28 0.01 0.08 582.03 • 
0, 5;1_ 10, 582.03 

0, 000 0. 000 571. 7.t 558. 71 
0 0.00 146. 15 704.86 

, . 
• 

0. 39 0. 02 0 . .11 582. 06 
0. 52!, 10, 582. OtJ 

0. DOO 0. ODO 571. 7,4 504.91 
, . 

0 0.00 J24.20 629. :tl 

• 
• 
• 
• 



• 
• 
• 

1: 
I·• e 

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

J. :-\~JR 87 8:~J:.:Oi 

SEC~'.O 
G 
T lr\.: 
SLOPE 

DEPT:·! 
•:i!Ll1B 
'JLOB 
)(LOBL 

s.SEC'.-,10 !.100. 000 
i i 00. 00 8. 23 

')6•!0. I), 

0 10 0. 00 
0 001~55 30. 

·~.-GHV:::: 0. 5GO CEi.-!V=:: 
*SEC:\\O 1 i 20. 000 

C¼'.S~=:.:L. 
GCH 

kLCH 

~80. 00 
46-'!-0. 

5. 89 
'.30. 

l. •)00 

3470 E:•,iCRO/:;,CHMENr STATIOhiS::::: 
ELEI\/CI .. = :i92. 00 ELENi;R-= 

CROSS ~;ECT10N -JUST 
1120.00 8.24 580. 03 

~6~0. 0. 4640. 
r;. 4 ,-... 
\.I • .LV 

0.001357 

.-. r-.,--.. 
V, '>JV 

20. 

>SE:C:~o 1121.000 

,r n.: 
<J. C:I.L 

20 . 

C'RtWS w·3E1.-.IA. ~G i-lV 
GRCiB Pi'.[i8 .,,CH AROB 
,JROI: X:lL ;(NCH ~NR 
xL□rm 1 ·:R !AL JDC I ,:O."T 

0.00 0. OD 580. 54 0. 54 
0. 0. 788. 0. 

0. 00 0. 000 0.030 0.000 
30. rj 0 0 

~ '"• ... -. ,..,_ 
.LVJ. .. L V 1192. t i'y'FE= 
59::t:. 00 

BELOl,,I RAI, •. ROAD BRlD•:;;E 
0. 00 0. 00 580. 75 0. 72 

0. 0. ·682. o. 
~ r .. r. ·" .,.,_,~..,.r. r, r..:-,r, ·" r,~-~r"\ 
v. vu •~;. \JVIJ v. \.JU\J v. VV\J 

20. ;:J 0 0 

3370 NORMAL. BRIDGE., NRD= SO MrN EL TRD-= 592 00 MAX ELLC= 590. 50 

HL 
VOL 
l.JTi'II 
CORAR 

0. 03 
53, 

0. 000 
CJ. 00 

0. 03 
53. 

0. r,,,r, 
\.fVV 

0. 00 

'H 70 Ei\\CflOACHt",El\li STAT 1 rn~s~, 1D13. () 
5?2. DO 

1 i 92. 1 Tl"PE= i TARGET'-" 

CROSS SECTION -~T 
1121 00 

,,f.AO. 
0. 10 

()001551 

8. 24 
0. 

0. 00 
1. 

''·S'cC:NO 114,6. 000 

580.03 
•/6£;()_ 

(,. 80 
1. 

DOWNSTREAM 
0. 00 

0. 
,). 00 

i. 

:=ACE OF :'<AILROAD BRIDGE 
0. 00 580. 75 0. 72 

0. b82. o. 
::i. 000 0. 030 0.000 

0 0 0 

'J370 NORMAL IlR1DGF.:. NRD= 50 MIN EL TRD= 592. 00 MA'~ ELLC•~ 590. 50 

0.00 
53. 

0. 000 
0.00 

L1470 EhlCRDACHMENi STATIDi'lS"' 1013. 0 119~1. :l TYPE= 1 T/>,RGET= 
ELEi>ICL= 592. 00 i'::L.EN,;R"' 5?.2. 00 

GROSS SECTION i1T UPSTHEAM FAC;E:: OF rtAILRO.<liD BRIDGE 
~1~6 00 8. 29 580. 08 0. 00 0. 00 580. 79 0. 7! 0.04 

16~0. 0. 4640 0. 0 687. 0 54. 
0. :i 1 0. 00 6. l5 -'.)_ 00 0. 000 0. 0'.30 0. OO•J 0 000 

0, 001519 25. 25 25. 1 0 0 0. 00 

• 
PAGE 6 • 

OLOSS BANi-\ ELEV 
Tl·IA LEFT/RI G)HT • ELMIN SSTA 
TOPl~ID ENDST • 

0. 15 582.09 • 10. 582. 09 
57.l. 77 459. i8 
10~). 55 56i~ .. 73 I. 

• 
i 79. 100 e 

0. 18 582. 30 • 10. 582. 30 
::;_ "'7 ~ -,,:; "I ri, r..::;. ,:)C, ..,,, .... , 7 ,L 'U-i' ..J' '" 
100. 9,:; 1146. 91 

• 
i 79. 100 • 

0.00 582.30 
10. 582.30 • 571. 7-~ 1045.97 

100. 9e, 1.i46. 93 • 
• 
• i79. iOO 

I • 

0.01 582. 30 
10. 582, 30 

571 79 1045.89 • 101. 15 1i47.03 

: ~ 
• 



• 
• 
• 
• 
• 
• 
• 
• I 

I •• 
• 
• 
•· 
• . , 
• 
• . , 

I 
I 

• 
• 
• 
• 
• 

,l ;\Pi~ :37 ::l · :', ;. : Di 

SEChlO 
(} 

T(t-·1Jt:, 
SL.GIPE 

DEP 7 H 
GLOB 
VLJE 
XLOBL 

s;i:f2C;i(O 1147.000 

C\ISEL 
GlCH 
V:H 
X .CH 

GR Jti-:S 
,;R:1B 
VR~•B 
:~L)BR 

~470 E~CROACHMENT STATIONS• 1013. 0 
E-Et•ICL~ 592. 00 ELENCl'l= 5-:;,2_ 00 

L·:8£LV:. i::G 
,o,[.[ij 1'.\C;-i 
~i•JL •:N::H 
I TRIAL IDC 

ii 92 .. ! Tl"PE= 

CROSS SECTHJ,"\J JUST UPSTREAM '.JF RAIL.ROF,D BRlD(lE 
1147. 00 8. 30 580. 09 0. 00 0. 00 '513(). 79 

~-640. 0. 'f6-4(). 0. 0. 688. 
0. 11 0. 00 6. 74 0.00 

0 0'.ll 1:/J.2 t. 1. i. 
'.i. 000 0.030 

0 0 

. :1:::c,~o :1. 1 77. ooo 

3470 El~CROACHl"IENT 5TATIO•,JS= ?90. J i155. 0 TYPE= 
1177.00 8.23 580. 23 0.00 0.00 5B0.87 

-½-6,tO. 0.. !f-640. 0. 0. 724. 
0 11 0. 00 6. 41 

0. 001 ,~:.71 30 .. 30. 
0.00 0.000 0.030 

30. 2 0 

"3SCNO 1364.000 

.,•,70 Er~Ct,OACHMENT STATI0>-,18= 625.0 J.i75. 0 TYPE= 

H\/ :~L 
/1:ffl.J vOL 
XI-.JJ.~'. '.JTi1i 
lCCINT CORAf< 

1 fARGET= 

0. 7i o. 00 
0. 5,1, 

0. 000 0.000 
0 0.00 

1 TARGET= 
0.64 0. 04 

0. 54,. 
0. 000 0. 000 

0 0. 00 

1 TAHGETe= 
CROSS SE<:;T101,1 /\T BEGINNING 0~' ,:-;o;,rrRACTICJN OF FLO!,J 
UPSTRE,O.M Of' THC: RA ILl~ □-'>D BRIDGE 

1'..~64. 00 8. 2i~ 580. 54 0. 00 0. 00 5Bi. i 5 0.61 o.:;a 
46'10. 0. i'..,640. 0. 0. 7:38. 0. 57. 

0. !. 1 0.00 6. 29 ·J. 00 0. OOJ CJ.030 0.000 0.000 
0. 001:l89 137. 187. ~87. 2 0 0 0.00 

,""::l-lV= 0. J.00 CEHIJ= 0. JOO 
>·St,CNO 1 526. 000 

1526. 00 8. ::,B 580. 85 0. 00 0.00 5EU. 35 0. 50 0. 19 
46~:o 0. 4640. 0. 0. 818. 0. 60. 

0. 1 ;2 0.00 !3. 67 0. 00 0. 000 0.030 0. 000 0.000 
0. 0•)1002 113. !.62. .. . ., 

2 0 0 0. 00 .~Qi::; . 

.a:::c;-.in 155~. ooo 
1851. 00 s.sa 581. 33 ,.}_ 00 0. Q,) 5Ef .t. 60 0, 2(3 0. 2:3 

061-0. 0. -~-6 .. o. 0. 0 1 t0.2. 0. 67. 
0 lll 0. 0() 4. 21 0. 00 .J. 000 Ci. 0;30 0. 000 0. 000 

O 0-'.)05,09 225. 325. 325. 2 0 0 0. 00 

., 
PAGE 7 • 

m . .oss BANK EL.EV 
TsJA u~i---1/R11;~f1 • El.MIN SSTA 
TJPWID E~JDST • 

• 17·'1. 100 

• 0.00 582. 30 
10. 582. 30 

571. 79 1045. 87 • 101. 18 .1i47. 06 

• 
165.000 • 0.03 58i. 30 

i0. 100000. 00 
572. 00 1(J37. 86 • 114. 03 i 151. 89 

• 
550.000 ·• 

0. Oi 582. 00 
.ii. 582, 30 

,. 
572. 30 1031. 97 
l i 4. 32 1146. 29 ,. 

I • 

0. Oi 582.00 
i 1. 582.00 

572. ! 7 1622. 33 • 
1 i 5. 19 1 737. 52 

• 
0. 02 582.00 

12. 582.00 • 
572. 50 160.1. 42 
147 09 1748. 50 • 

• 
• 
• 



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

Sf:·e:_\!O 
(l 

T Jrt~ 
SLO?E 

DEPL-l 
uurn 
VLGB 
XLCBL 

C!,,SSL 
Q>:H 
\)l.:H 
XLC;-t 

.:CHIJ= 0. i 00 CEl·N= 0. 300 
1~sr:c:·~o 2so .. 1. ooo 

25-:JO. 00 :3. 52 531. 66 
~520. 0. 0520. 

0. 18 0,00 5.20 
0.000805 450. 649 

r- s.::c;·:o 85 ! s. ooo 

C·RIWS ~J·3Ei_!i\ 
~RDB AU,H 
VROB XiJL 
XLDBR ITR1AL 

'1.00 0.00 
::t~ 0. 

0.00 J.000 
649~ 2 

:;;G HV HL 
1!\CH A·010B VOi... 
;~NCH ;cJR WTN 
IDC ICONT C0:1AR 

582. 08 0.42 ,j, 44 
l639. 0 . 88. 
n 030 0.00,J 0.000 

0 {) 0.00 

J470 EMCl'lDACHMENT STAT Hl>!S"' 1365.0 1898.0 TYPE= 1 TARGET"" 
CROSS SECT IO•• .•\T F1JU_ EXPANSION OF FLO\.I BELDl-l 
HIGHWAY 55 BRIDGE 

35i5.00 8. 16 582. 51 0. 00 0.00 582, 73 0.21 
85'.:!0 1a. 85)~~ 0. 69. 2284. 1. 

0 25 0, 26 3 7;? 0 14 0, 080 0.030 0.080 
0 (1;)Q,?-8b 1015. 1015 Hl15. 2 0 (' ., 

FCHV~ 0. 500 CEHV= 1. 000 
,·'3EChliJ 3870. 000 

''.'.;495 OVERBANi.\ AREA ASSUMED NON-EFF~CTFIE, ELLEA= 595. 50 ELREA= 

3870. 00 
85!20. 

0. 27 
0 002271 

CROSS SECTJOi'l -JUST BELOW HIGHWAY 55 
8. 34 582. 84 0.00 0.00 

.-:.i. □ 520. 0. 0. 
0, 00 5. 92 0. 00 <1. 000 
355. 359. 355. 2 

· SECNO 3871. 000 

J2b5 DIV1DC::D FLOM 

BR:DGE 
583.38 

1439. 
0.030 

0 

0. 54 
0. 

0.000 
0 

.)370 NORMAL BRID$E,NRD"' !9 l'IIN ELTRD= 588.00 MAK ELLC"' 590.8D 

3495 OVERBANK ,\RE::A ASSUMED NON-EFFECT1'-!E, ELLEA= 595. 50 E:LREA= 

DOW~~STREAM F-~CE OF HIGHWAY 55 BRIDGE 
3871. 00 8. 34 582. 84 0. 00 0.00 583. 51 0. 67 

E'520. 0. 3520. 0. 0. 1297. 0. 
0,27 o, OD , 57 IJ. DO 0.000 0 030 0. 000 ,:,. 

0.003455 1. l. i. 0 0 0 

0,62 
134, 

0.000 
0.00 

0.32 
150. 

0.000 
0. ()0 

0,00 
i50. 

0. 000 
0.00 

iJLOSS 
7HA 
ELM1N 
TOPWID 

0.04 
iS. 

573. i4 
22EL 01 

533. 000 

0,02 
23. 

574. 35 
500. 92 

595.90 

0.33 
27. 

574.50 
353. 60 

595.90 

0. 13 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDS7 

582.00 
582. 00 

155i. i4 
1779. i5 

382.00 
582. 10 

1365, oc, 
1865.92 

583.40 
583.40 

1500. 74 
1854.35 

583, 40 
27. 5\33. 40 

574. 50 1500.82 
327,33 185426 

PAGE 8 • 
• 
• 
• 
• 
• 
• I. 
• 
• 
• 
• I. 
• 
• 
• 
• 
• 
• 
• ,. 



• 
• 
• 
• 
• 
• 

SECNO 
G 
TIME 
Si_GPE 

8.5i:Dt 

DEPTH 
GLOD 
VUJB 
!(LOBL 

Cc•ISEL 
GCH 

XLC:-i 

CR :U~JS 
•JR·JB 
\/ROB 
XLOBR 

WSEU<; 
AL03 
XNL 
!TRIAL 

Et:l 
ACH 
};NCH 
a,.;;, 

H'.I 
AROB 
.~NR 
ICONT 

3370 NQRMAL !3R IDGE, I\IHD-= 19 MIN EL T,"lD= 588. 00 ,·!AX EL;..C= 590. 80 

• J495 OVERDANK AREA ASS'JM:::D N:JN-EFFECTI'JE, ELLEA"' 595 . 5:) ELREA= 

• UPSTREAM FACE OF HIGHWAY 55 GRIDGE 
39cJ0. 00 8. 52 583,02 0.00 0. 00 583.63 0,61 

• 8520. 0. 8520. 0. 0. .t:356. 0 
0.£?7 0.00 b .-,,:, 0.00 0.000 0. 030 !}. 000 . c;.,,.., 

•;;. 0:)2999 29. 29. 29. 2 0 0 

• 
• :3.:/95 OVERB,,>,NK AR~A ASSUMi::D NON·-EFFECTI';iE, EL.LEA= 595. 50 EL.REA= 

• CROSS SECTION JUST Ul"STREAM OF HIGHWAY 5:3 ER1D'dE 
'3901 00 8.78 5•33. 28 0.00 0.00 583. 72 0.44 

3520. 0. 8520. 0 0. 1597. 0. 

• 0.27 0. '.)0 5. -·, 0. 00 0.000 0.030 0.000 .,j k-, 

0. OOi.-(1/A ' i. 1, 2 0 0 

• ,SECi'JO 432i. 000 

HL 
vo~ 
l,JT~l 
CORAR 

0. 09 
151. 

0 000 
0.00 

0.00 
t 51. 

0. 000 
0.00 

• :3470 E!~CROACHMEI\IT STATIOMS== ~46. 0 2i4L O TYPE= 1 TARGET'= 
CROSS SECTIDt,1 /1T BEGIN:"flNG o~· CONTRACTI □,-i OF F ... m•J 
c!PSTREAM OF HIGH1t!AY 55 BRIDG': 

• 43~1.00 9.05 593. 95 
[1520. 59. '3457. 

-!). 00 0.00 58,11-. ii 0. 16 o. 25 
5. 283. 2628. 35. 173. 

0.3! 0.21 2. 22 0. 14 0.080 0.030 0. 080 0.000 

• 0 0:)0302 420. ,')20. 2 0 0 0.00 

•• 
e: 

• 
• 
• 

• 
PAGE 9 • 

OL□·ss BANK ELEV 
TWA Li=:FT/RIGHT • ELMlN SSTA 
TDPWID ENDST • 

• 
• 
• 595.90 

• 0.03 583.40 
27. 583. 40 

574. 50 1500. 59 • 327. 91 1854.47 

I • 

595.'rO • 
0. 09 583. 40 • 27. 583. 40 

574. 50 1500. 15 
354. 7i 1854. 86 • 

• 
1195. 000 • 

0. 14 :')83. 40 
34. 583.40 • 574. 90 946. 00 

i041. 86 1987.86 • 
• 
• 
• 
• 

·• I 



• 
• 
• ., 

i. ,,FF< ·37 8:51: :ii 

•l:'•**•lf **·!~* **·':f*4f'*•E-it·i~ ***'if•***-~~ a;fo*•K''k' **❖if**** c~it- ..:..:.•-i;'.•** **•;,i-~•-f.f-•J:i-

l-/E(;2 :'IELEP,SE DATED ND~' 76 UPDATED MAY 1984 
~RROR CORR - 01,02,03,04,05,06 
!•O~ll:FICATION - 50, 51. :i2, :53, 54, 55, 56 

·t!••t}*-!t·k··lt•iHt·~-4'*·-'f·***-:!i·***if•*~·*•,.:.~-tr*'1t·*·P.-*·J:f-*··l-1-f·***-l'{•-11'··.thf-**~·-f.t·**iHi•* 

THIS RUN EXECUTED 1 APR 87 

• l·-IO:E·· 1~STERISK (-:,) AT LE<=T Of.' CR:JSS-SECTIOI·~ t-iUM:BER INDICATES MESSAGE IN SUMM/,RY OF ERRORS LIST 

• •) ~·Eo.R FLOOD 

• 3UNMARY PRINTOUT TABLE 150 

• ., 
• 
• 
e 

• 
• 
• 
• 
• 
• 

• 

SECNO 

0.000 

900.000 

i0!0.000 

Hi<iO. 000 

1070.000 

1 lOO. 000 

1120. 000 

11.21. 000 

l 1 /1 .L r-. ~,r. 
.1,l.-,.0. VVV 

U47. 000 

1177. 000 

i364.000 

:l 526. 000 

1851. 000 

,Z~j0Q. 000 

*3515. 000 

'3870.000 

XLCH 

D.00 

9()0.00 

1 l 0. 00 

30. ,:,o 

:m. oo 

30.00 

20. 00 

1. 00 

25.00 

i. 00 

30. 00 

!87.00 

162. 00 

325.00 

6'i9. 00 

1015.00 

355. ::,o 

ELTRD 

()_ 00 

0. 00 

0.00 

(}, 00 

0. 00 

0. 00 

0. 00 

592. 00 

0.00 

0. 00 

0.00 

0.00 

0. 00 

0.00 

0.00 

0. 00 

EL!....C 

0.00 

0. 00 

,J. 00 

0. ,)0 

o. 00 

0.00 

590. 30 

t::~r. ..::.n 
.J7V. J',.r 

Ci. 00 

0 00 

'.)_ 00 

D.00 

0. 00 

).00 

'.l. 00 

,J. 00 

EU1I,-.I 

57'.l. 54 

571. 57 

57 l. (:,8 

571. 71 

57.1. 74 

57 i. 77 

57 :L 79 

37:i. 79 

i;::-,~ -,,, 
.11.;.. ,17 

57L 79 

572.00 

572. 30 

57;?.. i 7 

572. 50 

57:3. 14 

574. 35 

:574. 50 

Q 

4b40.DO 

4640. 00 

4640.00 

4040.00 

4640.00 

4640. 1)0 

4640.00 

4t,40. 00 

4640.00 

4640.00 

4640.00 

4640.00 

4640.00 

4640.00 

8520.00 

8520.00 

8520. 00 

CWSEL 

579.80 

579.91 

579. 94 

579. 96 

579. 97 

580.00 

580.03 

580.03 

580.08 

580.09 

580.23 

580.54 

580. 85 

581. 33 

581.66 

'582. 51 

582. B,q. 

CRIWS 

0.00 

0.00 

0.00 

(), 00 

0.00 

0.00 

0.00 

0.00 

1'\ r\r. 
u.vu 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0. 00 

0.00 

EG 

579 .. 84 

580.03 

580. i4 

580.24 

580. 36 

580. 54 

580. 75 

580. 75 

t:.nr. ·"'Jn 
.JOU. ✓ 7 

580. 79 

580. 87 

581. 15 

:58i. 35 

581. 60 

582.08 

582. 73 

583.38 

0.81 

2. i6 

!3. 75 

5.28 

7. 46 

10. 55 

15. 57 

l. 5. 51 

15. 19 

i 5. 12 

1 4. 71 

13. 89 

10 . .;}2 

5.09 

8.05 

4.86 

~~2. 71 

VCH 

l. 70 

2. 78 

3. 60 

4. 25 

5. 00 

5. 89 

~- 81 

6. 80 

6. ..,r 
f ~, 

6. 74 

6 . 41 

6. .:29 

"' ., . b7 

4. 21 

5. 20 

3. 72 

5. 92 

PAGE 10 • 
• 8:5i:iJ6 

• 
• 
• 
• 
• 

AREA Ol 1-\ • 2885. 4c ,, 51'~:Cl 00 

1668. 34 3157. i2 • 
1287. 85 23i:f6. ~~ ..,, 

• i092. b3 2019 l.i 

927. 24 1699. 00 
I • 

787. 54 142B 69 --681. 54 i 175. 92 

682. 42 1 l.78. .l 6 • 
; ,-.-, ,-• .r.. ' • r-,r, , n 
00/, .JU J.. j 7t . .' CJ..;J • 688. 30 t 193. J'i 

723. 7,'c> 1209. BO • 
737. 59 .t245. 14 • 818. 2B i4i,5. 90 

1102. 45 2056. 53 • 
1639. 49 3002. 24 

• 2354. 48 :3866. t.)1 

1439. 03 i787. ,~ 
U./ • 

• 
•· 



• 
• j ,;PH :37 5: 5i: Oi 

• ·3ECNO )( L•: H :Cl. TR:O EL:...C EUiIM Q 

J87l.. 000 i. 00 588.00 590. 80 57•1. 50 652(). 00 

• 3900.000 29.00 583, 00 590.80 574. 50 8520. 00 

• 390l.. 000 .I. rJO 0. 00 0. 00 57•!, 50 8520. 00 

4321. 000 420.00 0. 00 0.00 574, 90 8520.00 

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

• 
• 

Ci,lSEL CRIWS EG l 0K*S VCH 

582.84 0.00 :5133. 5l 84. 55 6. 57 

58:J, 02 0.00 583. 63 29.99 b. ~!8 

583.28 0.00 583. 72 16. i4 5. '.34 

583.95 0.00 58•i. 11 3. 02 3 .-, ... , • c.,i:;, 

PAGE 1 i 

,o,REA . 0ii( 

129ib. 7~2 i449. 1};2 

1351~. -45 i 5~j5_ iii) 

159,',, 86 f!i20. 73 

;;'~94l:,, Di 4904. 24 

' 

I 

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

I • 

• 
• 
• 
• 
• 



• • • , ,\;-•'I, 87 8:: 5:1. 01 
PA(;E l.? • • I ••·E.-1r~; FLOOD 

,;IJ.'iM.;,;:;: 'I PR;: NT OUT T Al3 LE . l:: J-
• .. "J ,J • ' • SECl\10 0 •~;l>JSEL DIF,<lSP DIF~JS;,; DIFK!,JS TOP1,i ID XLCH • • 0.000 4640. 00 579. 80 0. 00 .:,. 00 0. 00 665. 00 0.00 • • S:'0-0. 000 4b40.00 579. 91 C1. OfJ (>. ii 0. 00 219. 99 900.00 I 

I • ' 
I ·,O:iO. 000 4~,40. 00 579.94 J. 00 r:i. 03 0. 00 !72. ,oo 110.00 

• I 
·-.040. 000 ' 4640. 00 579.96 0. 00 0.01 0. 00 14(,. 15 30.0.0 I • • ' ,070.000 4£,40. 00 579. 97 ·). 00 0. 02 0. 00 ! 24. :20 30. 00 

' 
I • l J. 00. 000 4t,lf0. •'.)O 5BO.OO (). DO 0. 03 .'.). 00 105. 55 30.00 • I 

• 1.120. 000 4<'c,40. 00 ;;ao. 03 0.00 0.03 0, 00 !00. 92 20. 00 

• I i 121. 001) 4640.00 5Eli.). 08 •). 00 '.). po ,). 00 100.96 1. •JO 
I 

:l 1 ,1t. 000 4c:o40. 00 5El0. ()8 o. ()0 0. 05 •). 00 101. :l5 25.00 ' • • I 

• I 1147.000 4640.00 5El0. 09 D.00 0.00 0. 00 10.l. ,l8 1. 00 
I 

' l 177. 000 464!:i. 00 5Ei0. :23 !), 00 0. i5 0. 00 i.14.O3 ::w. 00 • I 
I • 1364. 000 4640.00 51:to. 54 ;), 00 0.30 ·o. oo i 14. :i2 i87.00 

• I 

' ,526.000 4640.00 '5EW. 85 0 i)Q 0. 32 0.00 115. le 9 162.00 • • i85i. 000 4640. 00 5EU. 33 0. 00 0.47 0. 00 147. 09 325.00 

25")0. 000 8520.00 5Eii. 66 f). ,::,o IJ .. 34 
I • I ·J. 00 228. 01 t,49. 0!) 

• 3515.000 8520. 00 5El2. 51 0.00 0, 85 0:). 00 500.92 l015.00 I • • 3870.000 8520. 00 5812. 84 0.00 0 .. 32 0. 00 353. 60 355.00 

3871.000 8520. 00 58:2. 84 ::,. 00 0. 00 0. 00 327. ~33 1. 00 • • I 3900. 000 85:20. 00 583. o~, 0.00 0 . .18 0.00 327.•9;1 29.00 
I • 3901. 000 85:20. 00 583.28 Cl. 00 0. 2'6 0. •00 354. 71 1. 00 • I 

I 
43"1. 000 ss:20. oo 583. 95 Ci. ,:lo 0. 67 0.00 1041. 86 420.00 • • • ' • • ' I I • • • I 

' • 



1) COUNTY: 

2) STUDY NAME: 

3) WATER co URSE: OJ ~f-e.e kW~ 
l O. SD ( 0-0 i::;. Oz:) VelL{r 

l / . · I 
4) DOCUMENT n'PE it[,o od c,jr,;_"d" _ 
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• 
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• 
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• 

). C1,:~R 87 8 : fj ::.;: :211 

-~··k·**~Ht-**•l,Hf•::-r ~ ~1"*,r*·H' -l-.'"1<··f''· ➔-r-~·it-•U•-,-~ lf-fi· *~'r-tt·*-;:fr~ ·if*·*-t!~ f:•lf-•J~*·~-r. *i.t'"'.!'·». ~H:' 

HE,:;1 RCcLlc:ASE D,,. TED N:JV T~ up:·JA :'ED M~, '( i 984 
ERROR CORR - Ol,02,D~,04,05,0~ 
i'1lJ:C, JI Fl .:::AT I ON ·- 50, 5 L .3'..-~, 53, 'l-4, 55, 56 

*iH}tHt··U· ·A" fi- ·tr~--~·:-!· *·lf-~.f -t-f· ,;::. * 'l'{· ****-th~ !ls* -t.1-~·~·* ~ -tH~ •;;f- *-,. ,t;, ·li·-l1· •.~i:'··lt· * **·*-ff· -!:I--!"~ 

C 
rt ··~ Ir;.! 

I·-. ,, 

MArJIST =:E TOI.JNSHI". F fS 
Mf,J\I I ST o=.E RI Vl:fi' 
100 't'F.:.~R FLOOD 

,,1 (CHE.:'K n;,} 1•l'Il~1~1 

0. r, 
'-· 0 

J;~ NPRl'..F IPt.OT ."RFVS 

IDIR STRT 

0 0.000-:.i()(i 

XSECJ xs::::cH 

i1ETRJC 

(,), 0;) 

:=t,i 

1. 000 0 000 .. ,:t .. 000 0. 1)0() 0. OC>O 0,000 

.13 VA,RU,BLE coo.=,s FDR S.JW·1l,RY PPINTCIIJT 

i10. 000 15Ci. DOU ~100, 000 0. 00-J 0 .. ,..)00 0.000 

l'lC 0. 035 0.035 0. 0'..'<0 0. 500 1, 000 ,_'.!T 2. 000 'f6-'IG. 000 i:.,L~1-:,,:,_ JOO 0. 000 :,. 000 
f.:"f 0.000 4 l.00 i. '·li'O !348, 000 2013. 000 

CROSS SECTION AT M~NISTEE LA~E 
.:: t 0.000 13 000 'l 500. 000 ,860. 000 0. 000 
1..-iR 587. 300 50 000 584. 300 50.00Q 583. 500 
\?;f-i 574. 900 1520 000 575. 620 lb20. 000 577 . .',00 
<~R 584.0DO ;;•ooo. ooo 585.600 ;;!300. 000 590. 500 

.:T 0. 000 4. 1. {JO 0. 0(10 l 550. oo::, .t.360. 00'.) 
CROSS Eit=:CTION AT FULL EXPANSION DF P..:Oi,j BELO!~ 
R,"i!LROA,D DRIDG". 

X1 900,000 8, 0,10 i, s::-;o. ooo 1780. 001) 130'.). 000 
GR 587. :300 1200. 000 58.?.. 000 1200. 000 582. 000 
i.iR' 582. 000 1780.000 585. ">00 1830. 000 :390. 500 

i(j 1010. 000 b 00( 620. ::ioo 800,000 110. 000 
GR 582.000 200 000 582,000 620.000 571. i,80 
GR 582_ 000 t 200 o,;:,o 0.000 0. 000 0. •)00 

;( 1 HMO. 000 0.000 0.000 0, 000 3::l, 000 

Xl 1070,000 0.000 0, 000 0. 000 30,000 

• 
J;:iA12E l • 

• YHIS RUN E>:ECU fE0 1 /!1PR 87 8: 5.2: 24 

• 
• 
• 
• 

t-lVINS Q WSEL t-=G 

0, 0 0 579. 800 0. 000 • 
ALLDC IBW CHNIM ITRACE • 

0. 000 0.000 0.000 0. 000 • 
0.000 0. ooc, 0. 000 -}. 000 I • 

0. oo,o 0.000 0. 000 0.000 0.000 
0, 000 0.000 0. 000 0. 000 0. 000 • 
·J, 000 0.000 0. 000 0.000 0.000 

0.000 0.000 0. 000 • -·.!.i, 360 0. 000 
945.000 583. 400 1350. 000 58:3, 400 !. 500. 000 

1790, 000 577.600 1850. 000 58:3. 400 l.860. 000 
2340.000 0.000 0. 000 0.000 0.000 • 

0.000 0.000 0. 000 0. OO·J 0. 000 • 
1029. 000 900.000 0. 000 0. 000 0. 000 
l550.000 571. 570 .1580, 000 57:i. 570 1760. 000 

I • 

1880.000 0.000 0. 000 0. 000 0. 000 

110. 000 il0.000 0. 000 0.000 0. 000 • 630,000 571. 6:80 770. coo 58f;!, 000 800. 000 
0. 000 0.000 0. 000 0. 000 0.000 • 

30.000 30.000 0. 850 0.030 0.000 

:w. 000 ::J'0.000 0. -~50 0. 030 0.000 • 
• 
• 
• 



• I 
I. I 

• 1 •sPR 81 8. 52; ~=::: .. , PAt"J:E 2 
I • I 

• :< j 1100.000 D C~1C1 0. ~)00 0. 00{) :"?i 1,".), 000 30. 0(10 30.000 0. "350 0. 030 0. i.'.)00 • 
• :•!C 0.00!) 0 000 0. CtOO 0. '000 t. 000 0. 000 0.000 0. 000 0. 000 0.000 

.,;T 0.0DO 4. l.Oi) 0. DOD lOJ:3.000 119,2. 100 0.000 0.000 0. DOD 0.000 0.000 I • CHOS·:l SEGT!.D/\1 JtJS"!" !JEL:;,w R,~I.-RO,o,D ilR1Dt2E 

• :~ 1 1:L20. 000 8 ODO .1042. iOO l 151. r;·o:, 20. :)00 20.000 20.000 0.000 0.000 0. 000 
;m 587.300 0 000 582. :JOO 10. oc::1 58:2. 308 1.()4;2. 100 571. 790 1060. oo::, 572. 290 l 1~30. 000 

I • \;;R 582.300 1151. 900 5E:5. 6100 t292. 00:J 590. 500 2292. 000 0.0(10 0. 000 0.000 0.00.8 

• ",T 0.000 iJ 100 0. :)00 iOi.3. ,100 119:2. 100 0.000 -0.000 0. ()00 0.000 0.000 • ,:::f~OSS SECTIO,,J .',T DOWNSTREAM ,::r1CE CF '"(,~.IL.ROAD 13l'lIDGE 

• )( .t 1121. 000 50.000 !.042. 100 j_.l51. 90'.°"l i. 000 1. 000 i. 000 0. OOiJ 0.000 0. 000 
BT -·50. 000 0 000 592. ,)00 587. ;300 l_O. 000 592. 000 582. 300 1013.000 592.000 582. 3(}D • t!T o.ouo 1013. HKi 592. 000 590.;)00 1014. JOO 592. 000 590. 000 1014. 100 592.000 582. 300 

• UT 0.;)00 l0i!3 000 592. J,oo 582. :"oo 1015. iOO 592.000 590.000 1026.000 592.000 590.000 
tlT 0.000 10:26 100 59~!. 000 583. 200 1027. 000 592. 000 583.200 i027. iOO 592. 000 ~;90. ooo ' • flT 0.000 l.OT7. 000 592. :i,oo 590. 000 !037. 100 592. 000 582.30D l.038. OOD 592.000 582. ;30,:l 

• BT 0.000 103Ei 1 •)0 592. ;)00 589. 100 1 Q3t;,. ,;)00 592. 000 589. 100 1039 . .iOO 592.000 582. 300 
I LlT 0. 000 10•W 0-00 392.000 582. 300 i040. 100 592. 000 589. iOO 1D4i.OOO 592 000 589. 100 • BT 0.000 1041. 100 592. o,oo 58~!. 300 104!2. 000 592.000 582.300 1042. iOO 59.2. 000 589 . .100 

GT 0. 000 10.,,c ooc 59.2. 000 589. iOO 1130.000 592.000 589. 100 1151. 90() 592. 000 58 11'. i01D • HT 0. 000 l l 5~. 000 592. 000 582. 300 115:}. 000 592. 000 582.300 ti53. 100 592.000 589. 10,0 • UT 0. 000 11 54. 000 '592. 000 '58·;>. l 00 1154. iOO 592. 000 582. 300 1i55. 000 592,000 582. :300 
HT 0.000 115;; 100 592. 000 589. 100 115i~. ::,oo 592. 000 589. 100 1156. 100 592. 000 582. 300 • I UT 0. 000 1 J. 57. 000 592. 000 582. 301) 1157 . .iOO 592. 000 590.00:l 1166.000 592. 000 590.000 I • ' 
BT 0.000 1 l.,:,6. 100 592. 000 5B2. 500 1167. 000 592. 000 582. 500 1167 .. too 592. 000 590. 00,J 
UT 0.000 l 179. 01)0 592. 000 590. 000 1:lTJ. iOO 592. 000 582. 700 1180. 000 592. 000 582. 70{j • I 
HT 0.000 1180. 100 592. 000 390. 000 119:2. 000 592. 000 590.000 1192. 100 592.000 582.90G • I 

,n 0. 000 l[l92 000 592. ::JOO 583. 600 229;2. 000 592. 000 590. 500 0. 000 0. {)00 0.00:'.J 

I 
..'.]R 587.300 0 000 582. 300 10. 00'.J 58i2. 300 1013. 000 582. 300 1013. iOO 582. 300 1014. 000 • I GR 582.3GO l O l 'l l 00 582. 300 )015. 000 ss~i. 300 1015. 100 582. 300 1026. 00'.) 582. 300 i 026. iQ~j • ~~R 582.300 1027.000 :582. 300 1027. 100 58,2. 300 1037. 000 582. 300 1037. 100 58~!. 300 !038.000 

I 
OR 582.300 1038 100 58,2. 300 1039.000 58i2. 300 1039. 100 582.300 1040. 000 582. 300 1040. 100 • I {;ff~ 552. ~lOO 104!. 00() 582. 300 1041. 100 58,2. :300 1042. 000 582. 300 104.2. lOO 57.1. 790 1060.000 I • ~~R 572. 2<?0 1130 O':lO 582. 300 l .t 51. 901) 58:2. 300 1152. 000 582. 300 1153.000 582. 300 l. i 53. 100 
'~~R 582. 300 .11':i'l 000 582 .. 300 1154. 10() 59;2. 300 1155. 000 582. 300 uss. too 582. 300 1156.000 • ,.;)f.' 582. :3GO 11 56 1 J0 58!2. 800 11$7. ,}()•) 38:2. ::30::, ti 57. iOO 582. 500 1166. 000 582. 500 2166. iOO • .~~R 582. 500 1167 000 582. 500 1167 . .!OD 59;2. 700 1 i 79. 000 582. 700 1i79. 100 582. 700 1.180. 000 
(;~R 582. 700 i180. iOO 582. 900 1 i 92. OO(i 58;~. 900 1 i 9;;:!. 100 585.600 i292. 000 590. :500 2292.000 • I I • E:T 0.000 .I!-. 1•)0 0.000 1'.)13. 000 1i92. to,) 0. 000 0.000 0. 000 0. 000 0.000 

CROSS SECTIOI\I AT UPSTREAM FACE o::- RAiLWAD BfHDGf: • r( 1 !146. 000 0.000 O.ODO 0.00() 2:5. 000 25.000 25.000 0. 00() 0.000 O.OCJO • ~/ ~' "r. .• 0. 000 0.000 0. 000 0. 000 0 .. 000 0.000 i. 000 0. 000 0. 000 0.000 

• CT 0. 000 4. 1 ()O 0. 1JC/O 1013. DOO ii 9.~2. 10() 0.000 0. ,:)OO 0. 000 0.000 0.000 • CHOSB '>E'.:T:tmi .JUST UPS l"fiEAc1 LlF R<'IILRQ~i!) BR ID:;E 
\:( J 11-li"l. 000 8 000 10,,2. 1.00 1151. 90,) :l. JOO 1. OO,J .t. 000 0. DOD 0. 000 0.000 • ,;~R 587.300 0. ()'JQ 582. :Ji;O 10.0():) ~}R2. 300 1042 . .LOO 571. 790 1060. 000 572.290 i i30. 000 • c;•r, '.562. 300 i 1 51. 'i)fJU 385. c,(/0 1292. D(>O ::i90. 500 2292. 000 0.000 0.00:1 0. 000 IJ. 000 

• • 
• • ,. • 



• • I 

J :\Pl·;· 87 8: ~2: 2f} t""AGE 3 
I • I • I 
I 

• I 
.::Y 0.00:) 4. 1 ·,)(I 0. ()U:::l 9'70. oo,:; 1155. 00::) 0. :)OD 0,000 0. r.)(;[l (), ()00 0.000 I • ' :<l. l 17;·. D00 8. 0 "JO 1l :)'..:-5. ,JC ::i t 1:55. oo:. 3J. 00'.) 30. JO,) 30.000 o . .::.oo 1C,, 000 0.000 

• I ;;:n 587,300 C,, 0)0 581. .30J Hl. (JO;) 581. ::iO::i J. o::ss. ,'.)()l) 572.000 .t060. 000 :J)i::..!. /40 1 i ~JO. 000 
I ';R 581. 300 :l ! 5~,. O•:lO 585.600 t.2'12. oo-:, 590 50-::J 2~'.92. 000 0.000 0. OOJ O.DOO 0. 00:i • I 
I 
I, '::T 0. )00 4. l 00 0. <)(}J 625000 1i75.000 0,000 0.000 0. oo::, (), 000 •). 000 • I CHOSS '3ECTION '\T BEi~lNl<ING OF C:ONTRACfION OF FL.Di~ • I 

UPST,:lE.i\,M OF 7H 1,". nti !LR(1,'\D BR 1 i}Gt::'. 
_,; 1 1364. ·JOO 8.000 1027. ,JDO l : 50. 000 !.37.000 !87.000 187.000 0. OOi::-J 0, 000 0. 000 • I JR 5f37.300 C.000 58~~- (Ji).'.) .tO. DO,J 58'.2. ,100 1027, 000 572,300 1060. 000 5712. 800 ), 130. 000 • I 

Df~ 58(~. 300 :( I. 5() 000 585. 600 :t29~2. 000 :39·J. 500 2292.ooo 0, 000 0. 000 0. 000 0. 000 
I • I 

!\IC 0. 000 0.000 o. ::ioo 0, 100 I 0. 300 0. 000 0.000 0. 000 0. 000 0. 000 • 1-:T 0. 000 0 00(, 1 . . r.,oo 1375.000 17-40. 000 0. 000 0.000 0. 000 0.000 o. 000 
'f , 1 :526. 000 8 000 l 6~~0. ,JOO 1740, 00() 11 :::1. 000 i62. QOO i6~2. 000 0. 000 0, 000 0. 000 • I -
GI< I • ' '587. 300 1200.000 5s2. ::ioo J.200.000 58:2. 'JOO t620. 000 572. 170 1640. 000 57~2. 770 17:20. 000 I 
,~R 1582. 000 1740. ODO 585. soo 1830, 000 590. 500 1880. 0(1() o.oo,::, 0. 000 0. 000 0. 000 

• I 
' • ,::T 0. 000 0 000 i. 400 !3B5.000 1750. 000 0. 000 0.000 0. 000 0.000 0. 000 I 

)U. iB5.t. 000 8.000 1600. :,oo 1750.000 225.000 325. OOCi 325.000 0. 000 0.000 0. 000 
GF< :587. 300 .1.200. ooc 582. :::ioo 1200. ,,oo 582.000 1600.00Ci 572. 500 1620. OOD 57::3. 000 17:30. 000 • (,,fi ~582. 000 1750. 000 !:i85. 1~00 1830. O(JJ 5'7'0. 500 1880.00CI 0.000 0. 000 0.000 0.000 ' • 
OT 2. 000 8520. 0;)0 8520. DOO 0.000 0.000 0.000 0.000 0. •:JOO 0. 000 0. 000 • rlC 0.080 0 080 0.030 0. l 00 0. 300 o. 000 0.000 0. 000 0.000 o. 000 • ET 0. 000 0.000 1. 400 1£:-10. 000 1780.000 0.000 0.000 0, 000 0. 000 0. 000-
XJ. 2:500. 000 8. O:)O 1 :;;e,o. ooo 1780.0(10 450.000 b49. OOC, 649.000 0. 00:) 0, 000 J. 000 • G·R :587. 300 1;200. 000 582.000 1;.200. 000 582,000 l 550. ooc, 573. i40 i 580. 00;) 57,li,, :i40 1760.000 ' • Gfl ·:j82. 000 l. 7'30, 000 585.600 J880.000 390,500 .1.880 .. :,001 0. 000 0, 000 0. 000 0.000 

• ET 0.000 4. 100 1. 400 136!5. 00:J i::398. 000 0, ooo, 0.000 0. 000 0, 000 0. 000 • CROSS SECTION ~T FULL EXPANSION OF FLOW BELOW 
HIGHWAY 55 BRIDGE • :0 3:H5. 000 i~?. 000 1500. 000 1860.000 1015, 000 101.5.000 10],5. 000 0. 000 0.000 0. 000 • GR :;s?, ;300 1100 000 582. :lOO 1100.000 582. 000 1200. 000 582.000 1350.000 5821• 000 .1500.000 

Gh' 1374. 3!50 1520.000 575.350 1rs20. ooo 577. 050 1790, 000 577. O::lO 1850. 000 582. 100 1860. 000 • l~R· ~i85. 600 i';>iD O:}O cj90. 500 1.960. 000 0.000 0. 000 0. 000 O.OOD 0, 000 0. 000 • 
NC 0.000 0 000 0.000 0. 50D 1. 000 0.000 0.000 0. 00-'.) 0.000 0.000 • CROSS SECTION JUST BELOW HIGHW,•W 55 BRID(aE 

I • I 
,:.; 1 3El70. 000 77. 000 1500. 000 1855. 000 355 000 355.000 355.000 o. 000 0, 000 0.000 
~(3 lO. 000 C. ooo 0, 000 0. 000 0. 000 0. 000 0.000 595. :,oo :,95. 900 0. 000 • I 
GR ~;34_ 300 50.000 583. 900 200.000 58:3. 600 950. 000 58:3. 400 135.J.OOO 583. 400 1500.000 • I I 

GR ::i79, 600 i 1305. 000 578.800 :.510. 000 57b. 900 1515.000 577.200 .1520.000 577. 000 15::C•5, 000 
1~;R '576.300 1 ~:,30, 000 :;;7a. ooo t'535. 000 576.600 1540.000 575.200 J.545. 000 576. 200 15~i0. 000 • G'r-l 574. 500 1 '.)54 01')0 1577. 400 i, 560. 000 ~;75_ !500 1565.000 574. 900 1570. 000 578. 700 157'5. 000 • 9R :;i78. 90() 1 fi80 000 !578. 900 1.585. 000 578.800 1590.000 578.600 1595.000 577. ·:;;oo 1600. 000 

I 
11R 577.bOO U,0\5. 000 :J"/6. :i.00 1610.000 576.300 1.614.000 576. 500 1620.000 577,200 1625.000 • I Gfl ;;i79, 100 16:30 000 :579. 300 1635. 000 579, JOO 1640. 000 579. 500 1645. 000 579. iOO 105i0. 000 I • ' JF; :;i79. 300 1655. 000 15i'9. ,XJO 1.660. 000 579. -10D 1S65. 000 579.900 1670.000 578. 100 1674. 000 

'I ~R 5713. 700 ib80. 0,)0 '.579. 70~ 1,.,95_00:, · '579. 800 1690. ,JOO '580.000 1695. 000 580.000 1700.000 • I :JR 5r79. 900 ! 705. 0·)0 :580. 100 1710. 000 579.600 1715.00} 579. 7GO i720. 000 579 .. 900 172'5. {)00 I • GR 5,79_ '700 .1730. O:JtJ :578. 500 1 7:34, 00:l 57·7. 200 ,1 '740. 000 57':t. 600 1745. DOO 579., 900 1750.000 



•• •• 
• I 

1 t,?;:.i 87 8. ·S=:t: 2i:'., PA,-;;E 4 
I • 

• I 2R 580. 400 1755. (lf)O 5EO. '1-00 1760.000 580. 500 .1765. 000 580. 400 1770.000 580. 600 1775. 000 
I :JR ::mo 500 1780. O)(l 580. •'1-U::, .I 785. 00•) 579 .. 'to::, 1. 7c_?O. 0()0 578. 700 1794. 000 579. 500 H~OO. 00.;j I • :;;.i.,: 579. 1300 180~.0JO 580 .. .:o::i :1 :no. oo,:; 580.40;) l 81 5. -~/00 58(). 500 1820. (JO·J :i79. ,mo 1825. 000 ,·-, 

578. 700 1830. 000 3i7.9iJ!) 1-3~; 5. Q(l,) 577. so:, 184·0. 000 579. 300 1845.000 579. iOO 18~i0. 000 • I 
,,,'1/"<i; 

I ,:,;R 583.400 i 85 t~, ()00 584. 700 ~".:'.105. 00,) 0. 1)0::, 0. ,:,oo 0.000 0.000 0. 000 0.000 ' • 
• I DOWNSTREAM Fi,C.:;: OF HIGHIJAV 55 JR IDGE 

I Xi 387.i. 000 0.000 0.000 0. 00() l.000 I. 000 l.. 000 0. 000 0.000 0. 000 • ;(8 \0.000 0. O•)O 0.000 0.0(!0 0. 000 0. 000 0.-:JOO 595. 500 595.900 0.000 

' 
:( t\ I::;!. 000 588. 400 1500. iOO 590. 40•) J 555. 000 590. 400 1559.000 590. 50) 1615. 000 590. 500 • ' -~:~ 1619.000 590.600 1:,75.000 590. I:,()() 1679.000 590.700 1735.000 590. 70) .t 7:l9. 000 590.800 • j~ .1.'.j. 1795.000 590. 8•)0 1799. 1)00 58~1. 400 1854.90) 0.000 0.000 0. 00,) 0. 000 0.000 

' 
8T -19. 000 50. 00() 588. too 0.000 200.00) 588.000 0. 000 950. 000 590. 000 (1. 000 • I .GT 0. 000 1350. O·)O 593. ;;!0() 0.000 .I 500. ON) 595. 500 583.400 1500. iOO 595. 500 59•). ,:;.oo • ' 

BT 0. 000 1555. 000 595.900 590. 400 1559.000 595.900 590.400 1615. 000 595. 900 590. 500 

• JJT 0. 000 i619.000 595. C/00 590. 500 1675. 000 595. 900 590,600 1679. 000 595.900 590.600 
8T 0. 000 :l 735. 000 595. 900 .}90. 700 1739. 000 595.900 590. 700 1795. 000 595.900 590.800 I • JT 0.000 1779.000 595. 900 5S-10. 800 1854-. 900 595.900 590.800 1855. 000 595. 900 58:3. •lOO {3~,- 0. 000 200::,.000 595. 300 0. 000 0. 000 0. 000 0.000 0. 00,) 0.000 0. 000 • i • I 

UPSTREAM F,..,CE OF HIGHW.eiV 55 lll'lIDGE 
.~ :.l 3900. 000 0.000 0.000 0.000 29. 000 29. 000 29.000 0. 000 0. 000 0.000 • ;//. ,, 0. 000 0.000 0. 000 0.000 0. 000 0. 000 i.000 0. 000 0. 000 0.000 • c. 
-,_;,•{ 10.000 0.000 0. 000 0.000 0. 000 0. 000 0.000 595. 500 595. 900 0.000 n,. 

• CROSS SECTION JU3T UPSTREAM OF HIGH!.J.l<Y 55 BRIDGE • :{ 1 390:!. 000 77 000 1500.000 1,855. 000 i.000 l. 000 i. 000 0. 000 0. 000 0.000 ~' '":, 10.000 0 000 0. ;)00 o. oo::i 0. 000 0.000 0. 000 595. 500 595. 900 0.000 • ,<, ,., 

~R 584. 300 50. O::JQ 583. ·i'OO ;200. 000 583. 600 950.000 583. 400 1350. 00!) 583. 400 1:500.000 I • ·~R 579. !:,00 1505.000 578. 800 t 510. ,)(1·) 576. 900 151'5.000 577.200 1520.000 577. DOO 1 ~}25. 000 
I 

,'.;H 576.300 1530. 000 578.000 1535.000 576. 600 1540.000 575.200 1545. 000 576. 200 1550.000 • I G°!R 574. 500 1554.000 577. 400 1560.000 575. 300 1565.000 574.900 1570. 000 578. 700 1575.'000 • GR 578. 900 1580. 000 578. 900 1585.000 578.800 1590. 000 578.600 1595.000 577. 900 1600.000 

• ' 
~1R 577. ,SOO 1605.000 576. 100 1610.000 576.300 1614. 000 576. 500 1620. 000 577. ;;,oo 1625.000 
CR :'i79. 100 .l630.000 579.300 1635.000 579.300 1640.000 579. 500 1645. OC,O 579. 100 1650.000 i • ,]R 579. 300 1655.000 579.200 1660.000 579. 400 1665.000 579. 900 1670.000 578. 100 1674.000 
,JF< 578. 700 1680. Ot)O 579. 700 1685.000 579.800 1690. 000 580.000 1695.000 580. 000 1700.000 • I OF? 579. 900 i705. C)Q(J 580. :l 00 17j0, 000 579.600 17J.5. 000 579.700 i720. 000 579. 900 i725. 000 • GR 579. 900 1730. 000 578. 500 l.734. 000 579.200 1740.000 579.600 1745. 000 579. 900 .1750. 000 
:..~R ~,80. 400 1755. 000 580. <100 .I 760. 000 580. 500 1765. 000 580.400 1770. 000 580. 600 1775.000 • I '1R :580. 500 17.30 000 580. <l-00 1785. 000 579,400 .1790. 000 578. 700 1794. 000 579. 500 l.800. 000 • G'F( :379. 800 .1805. OOG 580. ::wo 1810. 00:) 580. 400 18l.5. 000 580. 500 1820. 000 579. ,1-00 1 s;;:5. ooo 
GR 378. 700 .1830. 000 577. 900 .t:335.000 577. 800 1840.000 579.300 1845. 000 579. iOO 1850. 000 • I 9R 583. 400 1.855. 0-JO 584. iOO 2005. 000 0. 000 0.000 0.000 0.000 0. 000 0.000 • ' ' 
E .. ( 0. 000 4. j ,)C, i. 400 946. 000 2i4L 000 1200. 000 1860.000 0. 000 0.000 0.000 • CROSS SECTION ,O.T !l1~GINNIIIJG OF CONTRAGTIDN OF FLO~l 

I • UPSTREAM OF HI ·~H,JAY 55 BR IDG::. 
~; l 4321. 000 :t~3. 000 1500. JOO 1860. 000 420.000 420. 000 4;20. 000 0. 000 0. 000 D. 000 • I 
l~fi 587. 300 50. 000 '68-!,. 300 ':10. 000 583. 500 94'5.000 583.400 1350.00;) 583. 400 1500.000 • I 

{~R 5'74. 90·J 1520. O~.JO 5'75. 620 L.1.;~0. 000 577.600 l.790. 000 5T?. b0(i l850. 000 583.400 1860. 000 
I 

;::R S84. 000 20iJD COO ~.>85. SGO ~,:300. 000 590. SGO :;;;340. 000 0.000 0. 000 0. 000 0. 000 • I f.: . .) 0. 0(.10 (1 QQ(; 0. 000 0. OOJ 0.000 0. 0(10 0.000 0. 000 0.000 0.000 I • I I 
I I 

• I • I 

I 
I • • 
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·' ,i..)P~ 87 

s.:.:c:·.J □ 

Q 

TiM;~ 
SLOPE 

~-PRDF 

13 · !:i;;:, · ?4 

DE~TH 
GLOB 
1 ,L□B 
XL□BL 

C!:,,lf:~I .. 
OCH 
I/ .... )~! 
XLG'-t 

,'. .. Ci·,V"' 0. 500 C:EHlf~ .. I. •J(KI 
iii·S,::Ci~O 0. 000 

,_;R :r ~·t; 
r~R ClB 
VR·JB 
liL:JBR 

:31;70 ENCROACHM?.:N'i ST.'ITIONS~ 1. 348, 0 

k1SELl'I 
/.>LOTJ 
"\fNL~ 
ITRit1L 

~~013. 0 
CFiOSS SEGTicr,1 .',T l•iANIS'i"EE Lt,·.<,E 

0. 00 9. 26 579 8•'.) 0. 00 0. Ci◊ 
'~6£JO. 37. i!"}589 , c· 

' :i. 1U:i 
0,00 0. '.32 l 7-'J n_ 22 0. 0:'.:15 

0. 000081 0. D. 0. 0 

,-s,:::c,·m 900. ooo 

E\~ 
p,CH 
;:M::H 
LDC-

T'tPE= 

579.84 
2704. 
0 030 

0 

3470 E1\!CRDACHMENT STAT .!Clr~S= 1550. 0 J 860. 0 T'tPE= 
CHDSS SEGTIDI~ ,>iT FUL'-. l:cXPANSION OF FLOW BELm, 
Rt\ I LROAD BR I ;J~t:: 

900 00 8 :34- 579 91 
·-+64G, 

0, 09 
0. 0002l6 

-l,J • 

0.00 
800. 

•o•SECt·lO 1010. 000 
10~0 00 8. 26 

4640. 0. 
0. lO 0. 00 

o. o,:io;375 i10. 

'.l·SEC~JO 1040. 000 
:l040. 00 8. 25 

4640. 0. 
0. 10 0. !JO 

0.000528 ~JO. 

<·Sf.:CNO 1070. 000 
1070 00 8.23 

,}640. ,J. 
0 10 0. 00 

0.000746 30. 

46-~0. 
2 78 
900. 

579. 9-'l 
•+6•:,o 
3.60 
i 10. 

5:79 96 
,1!640. 

4. 25 
30. 

579 97 
..::.610. 

5. 00 
30. 

0. 00 0 00 580. 03 
0. 0. 1668. 

0. 00 0.000 0.030 
1029. 2 0 

0. 00 0. 00 580. 14 
0. 0 1:288. 

j,00 D. 000 0. 030 
l.10. 1 0 

0. 00 0.00 580.24 
0. 0. 1093, 

0. 00 0. 000 0. 030 
30. 0 0 

0.00 0. 00 '380. 36 
0. 0, 927. 

0 .. 00 0.000 c,. O~lO 
:::o. () 0 

H'i '1L 
t>-\ROB VOL 
XM? !,fTN 
ICONT CORAR 

1 TARGET:..• 

0 04 0.00 
66, 0. 

0.035 0. 000 
0 0. 00 

1 TARGET•, 

0 . .12 0. i 1 
0 47. 

0.000 0. 0,:)0 
0 0.00 

0 20 0.03 
0. 51. 

0. 000 0, 000 
0 iJ. 00 

0.28 0. 01 
0. 52. 

,:). 000 0.000 
0 0. 00 

0. 3r,, 0.02 
0. s··, ~--

0. 000 0, 000 
0 0. 00 

01._oss B ,~Ni~ EL.El/ 
Y,,JA LSFT /i'l IGHT 
E:L.MIM SSTA 
TOP!✓ ID ENOST 

61:15. 000 

0.00 579.04 
0. 579.04 

5i70. 54 1a4B. oo 
665.00 20i :3. 00 

::HO. 000 

0.08 58f2. 00 
9. 5H2. 00 

57l.. 57 1556. \Ji 
219,99 J. 776. 00 

0.08 58~!. 00 
10, 5B2.00 

571. 68 62~~. 00 
172.00 79'1. 00 

0, 08 58.,1. 03 
i0. 5fl2. 03 

571. 71 55EI. 7 I 
146. 15 70•i. 86 

0. 1 i 58~!. 06 
10. 5E?2. 06 

571. 74 504. 9J. 
124. 20 62G►. il 
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1 ,>,PR 87 

TIMi: 
S·-□."E 

GLOB 
VLDB 
XL.DEL 

·•·Sli'.CNO .1 J.00. 000 
l.100. 00 8. 23 

46,K), 0. 
0. 10 0 . 00 

0 OOJ055 30. 

CC:HI.'= 0. 500 C:EHV-= 
kScC,'1O 1120. 000 

QCH 
VCH 
XLC-1 

580 00 
•J.640. 

5. 89 
JO. 

i ... ;)Oi) 

3470 ENCROACHMi,cNT STATI0-.1s,~ 

r-D f1,P::• 
UI'\ ,I, ,....,,.J 

GR!.lE 
vRLlB 
XL.OBR 

0. 00 
0. 

0. 00 
::-io. 

1013.0 

~lSELVi i:'."f\ 
.,:;;, 1.., 

,\L.cm ~GH 
i\!'JL }~i'J(;H 
!TRIAL !DC 

0. 00 560. 54 
0. 788, 

0. DOO 0. 030 
0 0 

1 i 92. ; TYPE= ' 

L..i1 I nv 

AROB 
XNR 
ICONT 

0. 5.~ 
0, 

0. 000 
0 

~IL 
l)Dl.. 
~)Ti'J 

C01~AH 

0. 03 
5:3. 

0. 000 
0. 00 

1 Tl~RGET~ 
CROSS SECTIOlll jUST 

8.24 580.03 
BELDW RAIL.ROAD BRIDGE 

1120. 00 
46!!0. 

0 10 
0.001557 

0. 
0.00 

20. 

·H::EC/'JO 1121. 000 

ilbiH) 
6.81 

20. 

0. 00 0. 00 
0. 0. 

0. 00 0. 000 
20. 0 

580. 75 0. 72 0. 03 
682. 0 5'"~ 

0. 030 0.000 0000 
0 C, 0. 00 

3370 NORMAL BR1DGE,NRD~ 50 MIN P .. TRD= 592. 00 MA~ ELLC= 590. 50 

:3470 ENCROACrlMENf ST:<ITIOi,JS·~ 1013. 0 1192. 1 T~'PE= 1 TAf<GET= 
CROSS SECTION .'\T DOWNSTREAM FACE OF RAILROAD BRIDGE 

.i 121. 00 
4640. 

0. 10 
0.001551 

8 .. 24 590. 03 0. 00 
0. 4640. 0. 

0. 00 6. 8•) 0. 00 
1 1. 

'tSc.CNO .t 146. 000 

0. 00 :580. 75 
0. 682. 

0.000 0. 030 
0 0 

0. 72 
0. 

0. 000 
0 

0.00 
53. 

0. 000 
0.00 

~1370 NORMAL BRIDGE, NRD= 50 MJN ELTRD= 592. 00 1'1/\X ELLC= 590 .. 50 

'31170 E~ICRD1-'ICHMENT STATIO•JS-: 10l 3. 0 
CRIJSS SECYIOhl ,'-IT UPSTREAM FACE 

1146. co s.29 seo oa o. oo 
1!16£10 0. -~6~0 0 . 

0. 1 i 
0.0015:1.9 .25. 

0. 00 
25 . 

1192. i TYPE= 1 TAHGETec 
OF RAILROAD BRIDGE 
0. 00 580. '79 0. 7!. 0. 04 

0. 687. 0. 54. 
0. 000 0.030 0. 000 0. 00() 

1 0 0 0,00 

OLOF;S 
T!rlA 
EL.MIN 
TOPWID 

0. 15 
J,O 

571. 77 
.105. 55 

179. 100 

0. 18 
10. 

571. 79 
100.92 

t79. 100 

0. 00 
10. 

571. 79 
100.96 

179. 100 

0. Oi 
.iO. 

Bt~Nv<. ELi::V 
LEFT/~( IGHT 

SSTA 
ENDST 

582. 09 
582.09 

459. 18 
564. 73 

582. 30 
582. 30 

l.04~;, 98 
1146.91 

582. :10 
582. 30 

1045.97 
1146. 93 

582. 30 
582. 30 

571. 79 104~). 89 
l.01. 15 ll.47. 03 
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1. ',.~F1 :~ 87 B: 5r~: ~?t';. 

SfCl"l;Q 

"' TIME 
f]:_(IPE 

DEPT-l 
GLOB 
'JLOB 
XLOB:. 

•··SEC<'ID :l. 147 OOG 

C',JScL 
o-::~-
vcH 
XLC>·f 

34/0 E,'IJCRDACHMENT BTI\TI0°JS~ 
CROSS dESTIOi'l .,IUST 

11.117 00 8. 30 580 OS' 
4640. 

0. 11 
0 00151~ 

(\ 
,.1·. 

0. CiO 
L 

.4l) tHJ 
6. 74, 

1 

• -;;SECi•m i 1 77. 000 

• 2470 ENCROACHMENT STATIONS"" 
.1177. 00 8. :;1(~1 580 2:i 

4640. 0. 4640. 

• 0 11 0, 00 6.41 
0. 001471 30. :10 

• I -:eEECNtJ 1360,, 000 

3 1170 ENCR04CHMENT STATIONS-0 

CR; ,JS W3ELK ::,;:, i--1,; HL 
GRDE: t,1 __ 0-13 il,CH Al'.fD8 \)Di_ 
VRul3 lsi~L x:i,iGH Xt;JR :nri 
XLGl3R J ·,RIAL IDG ICDNT COR,1fl 

101:3_ a 1192. L TYPE= ll fARGET= 
i.F>E:TF1E1\<•I cW R~\ILHOA:G, BRID(;E 

0.00 0.00 5180. 79 0 7,t 0.00 
0. 0. 688. 0, 54, 

!), 00 0.000 0 030 o. oo::i 0, 000 
1. 0 0 0 0, 1)0 

990.0 1155, 0 TVP£= l TARGET= 
0 00 0.00 580.87 0.64 0.04 

0. 0 724. 0 54. 
·). 00 0. 00() 0. 030 0. 000 0. 000 

30. ., 
~ 0 0 0.00 

625. 0 J i 75. 0 TVPE= l TARGET~ • CROSS SECTION ,,ff BEGINi'IING 0,.: CDr-JTf1ACTIOl'J OF FLOi~ 
UPSTi<EA,M Or THf Rl'\JLRO:~D BR I;XJ':: 

• 
• 

:l364.00 8. 2:.fi 580. 54 0. 00 0. 00 581. 15 0, t:ii 0. ~27 
46·+0 0. 4640 0. 0. 738. 0. C ., ;:, ,, . 

0 . .t 1 0, 00 6.29 1}. 00 0. 000 0, 030 0. 000 0, 000 
0.001389 137. 187. 187. ,, 

0 0 0.00 ~ 

• ,-;CHV= 0. 100 CErlV-~ 0. 300 
«·Sl::CNO 1 526. 000 

• 
1 ,,26 .. 00 8.68 580 85 :)_ 00 0. 00 5181. !35 0, 50 0. l. 9 

4640. 0. 46i!O 0. 0 81;3, 0. 60. 
0. 12 0. 00 5 67 0, 00 0.000 ()_ 030 0. 001) 0. ODO 

0 0011J02 113. lh2. 162. 2 0 0 0, 00 

• ·•·SE.'Ct,O 1 851. 000 

• i 

• 
1851. 00 8. ;33 581. 33 0.00 0. 00 5Bi. 60 0.28 0. ;;;;~3 

4640. 0, 4640, 0. 0, :l 102. 0. 67'. 
0. 1 '-1 0. 00 4. 21 ;)_ 00 0, 000 0.030 0. 00:1 0, 000 

0. OC,0509 r-;-,- 3.:25. 825. 2 0 0 0. 00 e;..-:;. :J'. 

• 
• ., 

□LOSS 
T~JA 
ELl11N 
TOP~JID 

179 . .lOO 

0. 00 
10, 

57L 79 
101. 18 

165.000 
0. 03 

10, 
572 00 
114 03 

550.000 

0. 01 
i l 

572. :m 
114.32 

0.01 
i 1. 

572. 17 
1.15. 19 

0.02 
1 ~, "'. 

572. 50 
147.09 

B,,\l~K fl.El/ 
LEFT/RIGHT 

SSTA 
::'.NDST 

582. 30 
582.30 

1045,87 
1147.06 

58.t. 30 
100000.00 

J.037.86 
1151. 89 

582.00 
582, 30 

1031. 97 
1146. 29 

582. 00 
582. 00 

1622. 33 
l 737. 5~: 

582.00 
582.00 

1601. 42 
1748. 50 
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• 
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1 APR 87 

C, nuc
.... 1...\....I-·.:-

DEPTH 
•:i!LOB 
'JLOB 
XLOB;_ 

0. 100 CEHV~ 
HSEC1~[1 250C•. 000 

8520. 
0. iS 

0. 000805 

·a. s2 
0 . 

0. 00 
450. 

,;SEc1,m 3515. ooo 

Ci·IScL 
QCH 
VCH 
V · r• .. J 
"-1-'\.,t .. l 

C). 30U 

5t'31 66 
85~20. 

$, 20 
649. 

CR ri.,is ;,ISELV,,_ 
QRD£ /,LOB 
')ROB XNL 
VI 1"11;,c, T-;·•o ·r A; ,,.,_,_u.::.n. J. l r'i. .I.Ml-

0. 00 0. 00 
0. o. 

0. 00 :,_ 000 
b49. 2 

·:::c H'v ➔L 
~~CH AHOH ··)OL 

XNCH XNR •lTN 
•; r,;. Tr•r'ti,IT ,-.r,UA;::"i , .., .... .1. ,.~u,·~ 1 -...,.,._,nn~ 

582. 08 0. 42 0. .q-4 
1639. 0 88. 
0. 030 ·SI. 000 0. ODO 

0 () 0.00 

~➔ 470 E!~CROACHMENT STATIOiss,,. 13l,5. 0 1898. 0 TYPE= 1. TARGET"' 
CROSS SECTT.ON ,1T FULL ~,XPAN'S.!ON OF F;_C)W BELO!• 
HIGHWAY 55 BRIDGE 

:35.15. 00 8. 16 
B520. 18. 

0.000486 
0 . .26 

1015. 

CC'N = 0. 500 CEHV= 
<cSECNO :3870. 000 

58:2. 51 
950:;:. 

::➔• 72 
10; 5. 

1. 000 

0. 00 0.00 582. 73 
0. 69, 2284. 

•). 14 0.080 0.030 
1015. ·::1 

~ 0 

0. 2J. 
1. 

0.080 
() 

3495 OVERBANli. AREA ASSIJMt:'.D NON--EFFEC TI 'IE, EL LEA= 595. 50 ELHE,,;= 

CROSS SECTION JUST BELOW H1GHWAV 55 BRIDGE 
3870.00 8. 34 58284 0. 00 0.00 ;.,83. 38 0. 54 

8520. 0. 8520. 0. o. 1439. 0. 
0.27 0.00 5 92 0.00 0.000 0.030 0.000 

0 002271. 355. 355 355. 2 0 0 

1,SEC:i\lO 387 l. 000 

3265 DlVIDtO FLOW 

:3370 l•.JORMAL BRIDGE., NRD-~ 1S' MIN EL.TRD= 5:38. 00 ,•!AX ELLC"' 590. 80 

J.4'?5 OVERBAMK AREA ASSUMSD NON-EFFECTIVE, ELL.EA~ 595. 50 ELREA= 

DOWNSTHE 1sM Fi•C~ DF H:iGH~IAV 5.~ BRID<JE 
3871. 00 8. :34 582. g,;. 0. 00 C. 00 583. 51 0. 67 

8520. 
0 27 

0 003•i55 
0. ::,o 6 5-, 

., 
' ' 

0. 
o. 00 

i. 

~ 

~l. 

0.000 
0 

1297. 
0. 0;30 

0 

n 
V. 

0.000 
0 

0.62 
134. 

0.000 
0.00 

0. 32 
.t 50. 

0. 000 
0.00 

0. 00 
,; c:.r, 
.1.·,..Jv. 

0 000 
0. ,iO 

OLOSS 
TWA 
ELMlN 
-rr101.1 Tn 

1 \..•r· ir, ~ :..J 

0. 04 
15 

573. i if 
228. 01 

533.000 

0. 02 
23. 

57,i_ 35 
500. 92 

595. 90 

0. 3;3 
27. 

574. 50 
353.60 

595. 90 

0, 13 
tj -:• 
~ .... 

574. 50 
J27. ;33 

BANK ELEV 
LEFT/RIGHT 

SSTA 
C"kl'r1C:-"T 
J-,l'llJ-1 I 

582. 00 
582. (10 

1551. 14 
! 779. 15 

582.00 
582. 10 

1365.00 
1865.92 

583.40 
583. 40 

1500. 74 
.1854.85 

583. 40 
;::,~j,l':J, nr, ..,o~. -tu 

l 500. 82 
1854. 26 

8 
• 
• 
• ,. ,. 
• 
• 
• 
• 
• 
• 
• 
• 
• 

•• 
• 
• 
• 
= 
• 
• 
• 



• 
• 
• 
• 
• 

6. 5~]: ~'-; 

T I !~1 17. 
S: .• Of'E 

DEPTd 
GLDl3 
l)LOR 
l(LOB'_ 

32::,!.5 :OtVJDED FLO~.! 

C>JS:CL 
G,:::J-: 
V•:H 
xu.>1 

CRIWS W:::ll:'- __ ),, S:::.;; 
GRr,B t~,L.OB ACH 
VRflB XNL. :<NCH 
XLOl,li lTFll,O.L 1DC 

• 
PAGE 9 • 

H;,.i HL. 01.0SS B,iliNi\ EL.E\i 
Af~OD 1,JOL TWA LEFT/RIGHT • X:\/R t,ffN El.MIN SSTA 
lCONT CORA!'< TOPl4ID ENDST • 

• 
• • 
• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
• 
• 

;J3i'O 1\/ClRMAi- BR I OGE, NRD= , 9 MIN EL TRD= 5138 00 /",AX El.LC= 590. 80 

349$ OVERB,°'NI-\ ,\REA ASSUMED NON-EFFECT I 1/E. ELLEA"' 595. 50 El.REA= 

UPSTREAM Ft,CE 1jF HJGHl>U1Y 55 ilR I D(,E 
;39,.)0 00 8. 52 583. 02 0. 00 0. 00 583. 63 0. 61 

13520. 0. 8[,;?0 0, 0. 1356. 0 . 
0.27 0. 00 b 2a D. 00 0. ()0{) 0. 030 0. 000 

0. 002999 29. 29, 29. 2 0 0 

<fSEO)0 3901. 000 

3495 0VERBANI, AREA A3SUM~D NON-EFFECTI',JE, ELLEA=' 595. 50 ELRE.t,= 

CROSS SE•:;TJDM JUST UPSTREAl1 OF HIGHW''iY 55 BRIDGE 
3901. 00 8. 78 583. 28 0. 00 0.00 583. 72 0. 44 

r,r-_,"""in n f"'l- I::'.,-..,-, n n ..... ,.,_-, 0. O...J::::;r..,J. u. 0 ~,::tJ V. 'J. .1. ;:,·..,I. 

0. 27 0. 00 5. 3.:1, 0. 00 0. 000 0, 030 0. 000 
0. 001614 :1. l. 1. 2 0 0 

0. 09 
151. 

0.000 
0. 00 

0. 00 
~ I"! .: 
.l ;:J .l. 

0. 000 
0.00 

3-470 ENCROACHMENT STATIONS= ';>46. 0 21•1-1. ,) TVPE= 1 TARGET= 
CROSS SECTION 1H BEGINNING OF' COI\ITRACTXON OF F'.-□W 
UPSTREAM GF HJGHAAV 55 BRIDGE 

. ~! 32.1. 00 9 . 05 583 95 0. 00 0. OD 58-!1,. 11 0. 16 0. 25 
8520. 5'?. 8457. 5. 283. 2628. 35. 173. 

0, 31 0. 21. 3. 22 0. 14 0. 080 0. 030 0. 080 0. 000 
0 . 000302 420. ll,'20. 420. 2 0 0 0, 00 

595. 90 

0.03 583.40 
27. 583. 40 

574. 50 i500. 59 
327.9.t .1854.47 

595. 90 

0. 09 583. 40 
~~ ~ ,-.,-. ,,, 
1::.:: /. ;:J,tjj, 'tV 

574 . 50 1500 . .15 
354. 7\. !854.86 

1195.000 

0. 14 583 . 40 
34. 583. 40 

574. 90 946.00 
1041. 86 1987. 86 

• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
• ,. 



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

, ,O.l"R 87 8: 52: ,;~/j. 

•J•-tt-*·W•tt-i:t·*-H·1t·**-l~ ••1'***'1"!--·lt-·i.t* ·ff'*1),,*• ;. i.:· ';!-~· -1\.~•lf--rt*·lt~J «·*~ .. -ll.·<!H~"t·i.l-·tt-*it- *'l'~·ih'•tfl

HEC 2 !~ELEASE DAT:::'.D N'.JV 76 UPDA..,.ED MAI' 1984 
EMROR CORR - 01,02,03,04,0~.06 
MCDIFICATION - 50, 51,52, 53,54,55, 56 

•!-}*•t!-ii·it·**'i-ll,***');,!,,**'***i::·***-i'!·*-ff··.t-**i:l·**'*-l::~**'W*i:l-*·*-l'f-******·~-1-1--tt--t~ 

·,· 1 MANISTEE ·rowr-lSHH', f"l'.S 
i2 MANISTEE RIV;;-:R 
T8 100 YEAR FLCOD Et.JCr{OACHED RUN 

.Jt ICHECK I N(l NI!•JV IOJR STHT 

0. 3. 0 0 0.000::,00 

,J2 i'IPROF IPLOT PRFVS XSEC'.,J XS£CH 

J 5. 000 0. 000 -1. 000 0.000 0.000 

• 
PAl;JE 10 

, . 
• TH:1S RIJN EXECUTED 1 APR 87 8: 5.2: 2s1 

• 
• 

, . 
• METRJC HVlNS ,1 1,!SEL FG 

0. 00 0. 0 0. 579. 900 0.000 • 
FN AL.L.DC IBW CI-INIM ITRP,CE • 0.000 0. 000 0.000 0. 000 1:,_ 000 

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



• 
e 

• 
• 
• 
• 
• 
• 
• 
•• 
• 
• 
• 
• 
• 
• 
• 
• 
A I 

WI 

• 
• . , 

DE?TH 
GLDB 
'v'LOB 
VI M'r-,, 
ALU01.~ 

: '{':l-lli- . ..,..,, . ..,. 0. 500 CEHV-= 
·,S,:CtJO 0. 000 

C:,·ISEL. 
C.CH 
VCH 
XLCH 

CR ilt-+8 
•3R.J::; 
JR::lti 
VI l"'\1'\n 
i\L...IJ1:•I., 

wt,EU, 
i'\1...03 
~ll)L 
ITRJAL 

l~G 
.-:~ci-1 
;(N;::H 

h'' 
Af~OB 
XMR 
~-.,,..,1-,,,.,.-
,1...,_1_•.•,1 I 

HL □LOSS BANK SLEV 
VOL TWt-, LEFT/RIGHT 
aiTM ELMIN SSTA 
r . .-,o.,,~ Tf'it:.UT7' i:'h.lliC!T 
\.,\..lnf"1 "I: I 1-H- ~ .1 .".J ,._,,. .... .,~ ' 

~~BOO NAT G.1= 5163. OJ WSEL~ 579. ao ENC 31= 52.t9, 59 WSEL= 579. 90 RATIO=< -0. 01.iO 
579. 90 NAT U!= 5485. RATIOS LOB,CH,ROB• 0.0442 0. ~515 0.0042 WSELa 

:3470 l~l\lr: Rf1AC ;.1M;:"I\/T STATI □,,JS= .1500. 0 1860. 0 TY-PE:= 4 TARGET"' ()' 048 
CROSS SECTlO~J r~T MANISTEE LAfl.E 

0. 00 9. !36 579. 90 .::-,. 00 579. 80 579. 94 0. 04 
4640. 0. 4640. 0, 0. ~!740. 0. 

0. 00 0.00 1 69 0. 00 0.000 0. 030 0. 000 
0 000080 o., 0. 0. 0 0 0 

-::•Sf.Ci,D 900. 000 
2800 NAT Qi-= 3157. 13 WSEL= 579. 91 ENC Gl.= 3221. 89 WSEL<= 
i'lAT G1= 3222. RATEiS LOB, CH, ROB= (). 0000 :l. 0000 0. 0000 WSEL= 

0. 00 0. 00 579. 04 
0. 0. 579. 04 

0. 000 570, 54 1500. 00 
0. 00 360, 00 1860.00 

580.01 RATIO= -0.0205 
580.01 

3470 ENCROACHMENT STATIONS'"' 1.550.0 1780.0 TYPE= 4 TARGET: 0.000 
CROSS BECT:iOl'l ,I\T F-'ULL EXPAiJ810N OF FL.OW BELO~I 

900.00 
~61j,Q_ 

0,09 
0.000208 

RAILROAD BR1D(;,i::: 
8. 44 580. O:[ 

0. 4640. 
0.00 
BO•). 

2. 75 
c;>,jQ, 

*SECNC l.Ol.0.000 

:J. 00 
0. 

0. 00 
l.029. 

579, 91 580. 13 
0. 1690. 

0.000 0. 030 
2 0 

0. 12 
0 

0.000 
0 

2300 NAT G!=-0 ~!396 57 t•JSE:L= 579. S''I- ENC Gl•~ ;24q.9_ 67 1,JSEL= 
N4T Gt= 2450, RATIOS LiJB., CH, f~OB= 0 0000 L fJO{JO 0. 0000 WSEL"" 

0. 11 0, 07 582. 00 
46. 6. 582, 00 

0, 000 571. 57 1555.73 
0.00 220.46 J 776. 18 

580.04 RATIO= -0.0222 
580. 04 

3470 E1~CRO,\CHMENT STAT.IONS,, 620.0 800.0 TYPE= 4 TARGET= 0.000 
1010. 00 8, 36 580 04 0. 00 579. 911 580, 23 0. 20 

~~640. 0, 46'10. 0, 0. 1306. 0. 
0. 10 0. 00 3. 5" .J 0.00 0, 00;) 0, 030 0., oo::i 

0 000359 110. 1 tO. 110. 0 0 0 

... sc:crm 1040. ooo 
2[300 ,~AT 01"' 2019. 11 l>JSE:L= 579. '::J6 ENC 01·• 2062. 63 l4SELa= 
l\!Al" Gl= 2063. RATIOS L'.JB .. CH, ROD= 0 0000 t. 0000 0. 0000 \,JSEL-" 

0. 03 0.08 :382. 00 
~.,o. 6. 582. 00 

0.000 571. 68 621. 90 
0.00 172.40 794.30 

580.06 RATIO= -0.0216 
580. 0.,1, 

• 
PA(;E 1 i • -

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
-• 
• 
• 

' • 
• --
• 
• 
• 



• ., 
• 
• 
• 
• 
e ., 
• 

8:5?.:24 

sr.::C:r,!o 
Q 
T :i t-1::= 
S'-.0,"E 

DEPT·I 
•:ill.OB 
VLOB 
XL.OB!.. 

;.1470 ENCROACHMENT 
i040, 00 3. 34 

4640. 0. 
0, 1.() 0. 00 

0 000507 30. 

Cl-~5 ::'.L 
Q·~H 
VCk 
X·_C-1 

BT,I\T!OPJS,~ 
530,05 

46•:;.o 
•1- 1 ·:;> 

:JO 

-:>SEC,~O 1070. 000 
2900 i>lAT Gi= 1o99 oo 

1736. RATIOS 

3470 ENCROACHMENT STI, TI Di'lS= 
1070. 00 8. 3"> ' ~ 5'l0, 07 

4640, 0. 4640. 
n ' " " "" LL 0,1-l 

"· .1. t,/ v. '.JV -,--, 

0 0)0716 30. :io. 

CR IlJS W:-;E_f;\ 2G H\,I HL OLOSS B,c,NI'. ELEV 
GROB /~i,.08 •~C~-f A'<OH vm_ Ti,/A LEFT/RIGHT 
VRGB >:1•,JL. XNGH Xi\JR wnJ ELMil•l SSTA 
XLIJBR J"''Ril',L IDC ICONT COl'<AR TOPWID ENDST 

:"-~17 0 710. ,j TYPE"' 4 TARGET::-~ 0.000 
0, 00 579. 96 581). 32 0. 27 0. 01 0, 08 582. 03 

0. 0 1107. 0 . ~}0. 7. 582. 08 
0. 00 D. 000 0. 030 0. 000 0 000 571 71 558. 63 

30. 0 0 0 0. 00 146, 48 705. 1 i 

579.97 ENC G11 = i 735. 80 WSEL:::-: 580.07 RATIO= -0. 0217 
i, 0000 0.0000 WSEL::.- 580. 07 

503. 4 633. ~ TYPE= 4 TARGET"' 0. 000 ., 
0. 00 ~i79, 97 580. 45 0. 38 0. 02 0 11 582. 06 

0. 0. 940. 0. 5:1. 7. 582. 06 
" "" -~ r,.r,,,..,_ " ,.. .. ..,,r\ -~ ..... .,...,.\ " """ c~, ~- ~"" ~· v. •.;v ,..,_ 

1.JVV V. V,.!IV v. -uvv \.J. VV\.J ..; , J.. • ,., J\.J~. 0 .. 

30. 0 0 0 0. 00 124. 48 629. 82 

• *SEC,~□ i 100. 000 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

::.1onn i\i.A ·r r.i i = ,_~.__,,._.-tJ J'ir> l 'l,.il A---· 
l,IQC'l ,,.... ""''-'~•--- n. i ~-

~ ..i. - •· 1460 .. 16 WSEL= 
NP1T 01= 1460. RATlCJS LOB, CH, ROB= 0. 0000 1. 0000 0. 0000 l.JSEL.= 

580. 10 RATIO=- _,,. r\'i~(\ 
'-"'· "oJ.r::..r;::.v 

580 10 

'3470 El,!CHOACHMENT STi!\T iO'JS= t.'J.57. 9 568. 3 TYPE= ,, TI-.RGET,~ 0. 000 
i 100. 00 8. 32 530. 09 0. 00 5(~0. 00 580. 62 0 . 52 

46£H). 0, 46[:0. 0. 0. 79R 0. 
0. J.O 0, 00 5. 81. 0. 00 D. 000 0. 030 ::, . 000 

0 001012 30. 30. 30. 0 0 0 

.;t;HV= 0. 500 CEHV·= 1. 000 
*SECl~O 1120. 000 

2800 J"~AT G1°, .!175. 92 WSEL= 580. O~l ENC G!= 1203 72 WSE.L= 
Ni>,T Gi= 1204. RATIOS LDB, CH, ROB= 0 1)000 i. 0000 0. 0000 i,JSEL= 

0. 03 0. 1.5 582. 09 
52. 7. 582. 09 

0. 000 571. 77 459. i2 
0. 00 105. 79 564. 91 

580. 13 RATIO= -0. 0236 
580. 13 

:1470 ENCR0,'1CHMENT ST", T t DNS-= 
CROSS SECTIOl~ .JUST 

1-:)42. 1 :i i 51. 9 TYPE= 4 TARGET= 0. 000 

1120. 00 8. 33 580. 12 
•+640. 

0. 1. 1 
0 001490 

o. 
0. 00 

20. 

461-,0. 
6.71 

20. 

BEL.OW RAI:...ROAD BR HlGE 
0,00 580. 03 580.82 

0. 0. 692. 
0.00 

20. 
•J. 000 

0 
0. 030 

0 

0. 70 
0. 

0. 000 
0 

0. 02 0. 17 582. 30 
5~!. 7 582. 30 

0.000 571. 79 1045. 81 
0. 00 101. 32 1147. 13 

PA1:;E 1.'2 • 
• 
• 
• 

I • 
• --
• 

' • 
• 
• 

I • -
• 
• 
• 
• 

' • 
• 
• 
• 
• 



• 
• ., 
• 

1 .O.P,l 87 

r ; M':C: 
SLOPE 

Dt:"'TH 
GL::JB 
VL..1E 
XLOBL 

-;:•SECh/D i 121. 000 

C:lJ_q~-::-1_ 

Q,~H 
VCH 
XLCH 

Ci~ T t,..!~ 

;.I, UI, 
'JRO.I: 
XLOBR 

111!~~~"- IA 

t:iLOB 
Xl•,L 
:iTRJAL 

EG 
,c,C .•J 
:iNCH 
1DC 

H'v 
liRO.B 
)(~JR 

YCONT 

2,3(,.') 1\1,Yr QJ=, i 178. 16 ~,!:lEL,= 580. 03 ENC li1"' 1204. 84 WSEL=-

HL. □LOSS BANK ELEV 
\JOi... T!·Jt>, LEFT/RIGHT 
l•)TJ-.l ELM.IN SSTA 
C:DAAfl TOPi-JTD E~!DST 

1\1,•,T Gi:i~ 1205. RATiiJS LOI<, CH, f.!Oil<= 0. 0000 i. '.3000 D. 0000 ~lSf:L= 
580. i 3 RAT I Q,-c -·O. 0227 

580. 13 

• 3370 l~ORM,'.\L BRIDGE, 1,:RD= 50 1·111'1 ELTRD"' 592. 00 M,,x ELLC= 590. 50 

• 
• 
• 
• 

.3;;. 70 E~lCRD,\CHMEl'H STATID~IS= 1042. i i 1 Si. 9 TYPE= 4 T,\RGET= 0.000 
CROSS SECTION AT DOWNSTREAM FACE OF i(AILROAD BRIDGE 

1121. 00 8. ~t3 530. 12 ,!. 00 580. 03 580. 82 0. 70 
4640. 0. 4640, 0. 0. 692. 0 

0. 11 0. 00 6, 71 0. 00 0. 000 0.030 0. 000 
0.0011190 1. 1. L 0 0 ~) 

-.:•5ECh!D 1 !46. 00:) 
2800 N~,T 31= 1190. 63 WSEL= 58•:>. '.:i8 ENC Gi 00 1218. 84 WSEL= 

WSEL= 1219. RATIOS LOB,CH,ROB• 0. 0000 1.0000 0.0000 

0.00 0 . 00 582.30 
52. 7. 582. 30 

0.000 571. 79 1045.8.t 
0.00 101. 32 1.i47. 13 

580. 18 
580. 18 

RATIO= -·0. 0237 

• 3370 Nl1RMAL BRIDGE, NRD"' 50 MIN ELTRD= 59;;'.!. 00 MAY. c:LLC,, 590. 50 

• 
= 
• 
• 
• 
• 
• 
• 
• 
• .I 

~Y-J.70 ENCROACHMENT STATIOl'lS-= 1042. 1 1151.9 PIPE= 4 TARGET-= 0.000 
CROSS SECTION ,o,T UPSTRC:AM FACE OF RAILRO."iD BRIOGE 

1146 00 8.38 580 17 0. 00 580. 08 580. 86 0. 69 
46 1{,D 0. i\640. 0. 0. 6','6. 0. 

0 11 0.00 6. 67 0. 00 0. 000 0. 030 0. 000 
0. 001462 25. 2:5 25. l 0 0 

~-SECt·~o i 147 000 
2800 NAT CH: ll.93. 19 l~SEL= 580. 09 ENC CH= 1220 04 WSEL= 
l~/IT Gi= 1220. RATIOS LOB, CH., S!O!l= 0 0000 i. 0000 0. 0000 i~SEL.= 

0.04 0. 00 582. 30 
52. 7. 582. 30 

0. 000 571. 79 1045. 74 
0.00 101. 49 1147.23 

580. 19 RATIO= -0.0225 
580. 19 

31.1'70 ENCROACHMENT STAT.IONS"' 1042. i 1151. 9 TYPE= 4 TARGET= 0.000 

1147. 00 
46Cf0. 

0. l 1 
o. 00.1457 

CROSS SECT~ON ,JU3T UPSTREAM OF RAILROAD BRIDGE 
8.38 

0. 
0.00 

1. 

580, 17 
•fb40 

6. 6S 
1 

o. 00 
0. 

0. 00 
1 . 

580. 09 580. 86 
0 697. 

0.000 0.030 
0 0 

0 69 0. 00 0. 00 582.30 
0 S"> -~- 7. 582.30 

0. 000 0. 000 571. 79 1045. 72 
0 0. 00 101. 52 1147.24 

PA(:}E 13 
' • 
I • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
-• 
• 
• 
• 
• --

' • 
• 

I • 
• 



• 
• 
• 
• 
• 
• 
e 

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

St,CNO 
0} 

THE 
SLOPE 

DE,~TH 
(ll- 'JB 
!JL~"Jll 
XL.OB•. 

•:1-SECNO 1 i 77. 00{) 

C(,•JSt:L 
OCH 
VCH 
X!-CH 

GR I ~ilB hiS£!...K 
QR'JB P.LD3 
VR:JB ~l>IL 
i(L0.3R ITRIA\... 

E:G H'J 
1·,c~-1 AR03 
f.lllCH XNf, 
IDC ICONT 

2800 N,"iT •31= 1209 8:) I.JSEL.= 580. '28 ENC JH•' 1237 49 WSEL= 

!-IL.. OLOSS BANI~ EL.EV 
VOL. HJA LEFT /R IG:HT 
,JTN EL.MIN SSTA 
CORAR TOP~IID ENDST 

N.i\T Qi=: 1237. RATI'.JS LOB, CH, R0l3"' n. 0000 t. 0000 0. 0000 '.rJSEL"" 
580. 33 RATIO= -0.0229 

580. 33 

:3470 ErKRO.qCHMENT STAT!Oi~S~ 1035.0 l!,55.0 TVPE= 4 TARGET= 0.000 
1177, 00 8. 32 580.'32 G.00 58(1. 23 580.94 0 62 

-4640. 0 .. ,,.~61.lO 0. 0. 733. 0 . 
0. 11 D.00 6, '..33 0.00 0. ,)0·c! 0. 030 0. 000 

0 0014.17 30. 30. 30, 2 0 ::, 

·>'-SEC NO J ;364. 000 
2800 NAT Qt= t2,15. 14 W::lEL~ 580. 54 ENC CH= i273. 28 WBELc= 
NAT GI= 1273. RATIOS LOB,CH,ROB• ).0000 1.0000 0.0000 ~BEL• 

0.04 0.03 581. 30 
53. 7. 581. 30 

0.000 572. 00 1037. 64 
0.00 114. 49 1152. 13 

580.64 RATIO= -0.0226 
580. 6•'l 

'3470 ENCROACHM=-:t-JT ST:'=tTJONS~ 1027. IJ 11ou. 0 tYr•t~= 4 TARGET~ 0. 000 
CROSS SECTIO;,I !,T BEGIN,,JIIIIG 0,7 CONTRACTION OF FLOl,,J 
l/PSTRE,,M rn::- THE :1AILROAD BRIDGE 

1364. 00 8. 31 580. 61 0. 00 580. 54 581.21 0. 60 
tl640. 0. '+6-'IO. 0. 0. 74t'i. 0. 

" 
.,., ,'\ "" 

, ,,,.., ,., ~-~n .'\ "'"' " .r\i-.r, -~ r,,-.r, 
\.•, .i -~; "· '-i '-' ,;:::, r.::.-..::; v. V\.• •J. •..J,.!\..J \J, '-'-''-' IJ. vuw 

0. 001347 .137. 187 187. 2 0 0 

,:crlv,.a 0. 100 CP·N= 0 . ~JO-, 
~S!::CJ\!O :i. 52':>. OOJ 

2800 NAT Gl= 1465.90 WSEL= 580.95 ENC Ql= 1496. 56 WSEL= 
~l.~T Gt= 1497. RATIOS LOB, CH, ROB= 0. 0000 1. 0000 0. 0000 WSEL=, 

0. 26 0. 01 582. 00 
56. 7. 582. 30 

" J-,.,1"\t"\ C: -,r-~ ,.,, .. ,f Ji "':I-~ '7n v. vvu .. 11c. ,,v J.\...IWJ. • ' ... 
0. 00 1 :i 4. 69 1146. 43 

580.95 RATIO= -0. 0209 
580. 95 

~Hl70 ENCROACHMENT STATI □ -~f3= :!.620. 0 1740. 0 TYPE= 4 TARGET= 0. 000 
1526, 00 8, 74 580. 91 G. 00 580. 85 581. 40 0. '!'t 

4640. 0. 46'}0. 0. 0. 825. 0. 
0. 1 "' -~ 0.00 5 62 0. 00 0. 000 0. 030 0. 000 

0. OJ0-,78 113. 1b2. 162. '1 0 0 ~ 

:i-SF.CNO 1851. 000 
;2so-~1 NAT Gt=- ~1036. 53 v!SEL= 58) .. 33 ENC ,:u,,., 209El. 09 1,,/SEL= 
NAT 01,0 2098. Rt,TIOS LOB, CH, ROB= 0. 0000 i. 0000 0. 0000 WSEL= 

0. 18 0. Oi 582. 00 
5,, ?, 8 582. 00 

0. 000 ~l72. 17 1622. 21 
0. 00 1i5. 43 1737. 64 

581.43 RATIO= -0. 0202 
581. 43 

'.3470 ENCROACHMEl\lT BTl~TIONS" 1 .':>00. 0 i750. 0 T''t'PE= 4 Tt,RGET= 0. 000 
1851. 00 8. s:, 581 :,-;-

'·- t 0. 00 581 3'.3 381. 65 0. 27 0. ~'22 0. 02 582. 00 
t640. 0. .J.6LiQ 0. 0, 1110. 0. 66. 9. 582. 00 

0 15 0.00 4 1'3 D 00 0.000 0. 030 0. 000 0.000 572. 50 1601. 32 
0. 0001:,99 225. 8'.25 :325. ., 

C- 0 0 0. 00 147. 29 1748. 61 

I. 
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S,,CiW 
0 
T !. ~ii::. 
SL.0~11:c 

cc·.-1v~ 

DEPT.--l 
IJLJJB 
VUJLl 
:,LOB·-

0. 100 CEdV~ 
,c•Sf.CNG :2500. 000 

C 1,,J E: h;: L 
G·'.:1-' 
\)(:~ 
;,;._,CH 

D. 30(1 

CR:: i•JS 
GROli 
IJRDB 
XUJBR 

hdEl .. .l, 
t, _,OB 
X··~L 
,TRIAL 

EG 
:\CH 
:,NCH 
I De: 

HJ 
AROB 
X',IR 
1 .::;rn,rr 

HL OLOBS BANf'. ELEV 
vm .. TWA LEFT/RIGHT 
I-JT1·~ ELMIN SSTA 
COF~AR · TOPWID ENDST 

2800 N,O,T Gll.: 3002. !24 is1SEt..= 581. 1>6 ENC (ii!~ 3066. 69 
NAT QI= 3067. RATIOS LOB, CH, ROB= ,), 0000 1. 0000 0. 0000 

WSEL"' 
WSF.:L= 

581. 76 RATIO= -0.0215 
5B1. 7t~ 

31.\70 ENCROACHMENT STATID.~S= 1550.0 1 780, () TVPE= 4 TARGET"" 0,000 
2500.00 8. ;37 58l. 71 0. 00 5.3l.. 66 58!-:?. 12 0. 4 .l 

8520. 0. 8520 0, 0, 11',49. 0, 
0 18 o. 00 5. i ~-, . ,, 0,00 0. 000 0.030 0, 000 

0. 000791 450, 649. 649. 2 0 0 

*SECNO 3515.000 
2800 l~,\T •:H= 8866. 61 WSEL"'- 582. :51 ENC 1)1"' 3960. 37 WSEL= 
N.<l\T Gli= 3992. RATF,·s LOB, CH, ROB= ,), 0080 0. 9920 0. 0000 WSEI.= 

0. 43 0.04 582.00 
87. 12. 582. 00 

0. 000 573. 14 155.1. 00 
0. 'JO i'228. 25 1779,25 

582. 61 HATIO= ··O. 0242 
582.61 

3470 ENCROACHMENT STATIONS~ 1500. 0 .1860. 0 TYPE= 4 TARGET= 0.008 
CROSS SECT10rf AT F'JLL. EXPANSION OF FLOl,J BEL□vl 
HIGHWAY 55 l:11"( l LlG!:. 

3515.00 8 19 582. 54 0, 00 592. 5i 582. 76 0. 2.1 
8520 0. 8520. 0. 0. 2294, 0. 

0. 2i, 0.00 3. i 1 l 0.00 o. 000 0. 030 0. 000 
0,000482 1015. i 015. 1015. .-, 

~ 0 0 

CCI-IV= 0. 500 CE.-lv= 1. ,JOO 
*SEGNf.J 3870.000 

2800 NAT Ql= 1787. 67 WSEL= 582. 8-', ENC (l 'l ·'" 1860. ,i.5 WSELz 
1860. 0. 0000 

0 

0. 62 0. 02 582.00 
133. 19. 582. 10 
000 574 35 1500.00 

0. 00 360. 00 1860.00 

582. 94 RATIO= -0.0407 
582. 94 

3470 ENCROACHMENT STATiot.JS= 1500,0 1855. 0 TYPE= 4 TARGET~ 0.000 

595.90 ~J495 OVERBANK ARE,"1 ASS'JMED NON-EFFECTI·JE, ELLEA"' 595. 50 EU!EA== 

CROSS SECT IO~! JUST BELIJ~J H.tGHi,J,i\Y 55 BRIDGE 
'.3870. 00 8. 36 58f:"1 86 0, 00 ::H32. 84 583. 40 0. 54 0. 32 0. 32 583. 40 

9520. 0. 8520 0, 0. i448. 0. 148, 21. 583. 40 
0, 27 0. 00 <' .. J. 88 C. 00 0. 000 0, 030 0. 000 0 000 574, 50 1500. 71 

0. O.J2225 355.. 855, 355. 2 0 D 0. 00 353, 67 1854. 37 

•·SECND 3871. 000 

• 
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. -'li'H 87 8: 512 24 ., 

SEC, ✓0 DEPT:-! C!,JS.0:L CR 11,.!S i,,ISEU>\ C{J H,1 HL o_oss B,OiNi-\ ELEV 
F~ GLOll G!(;H G!R'JB 1-~L0:9 t1CH ARDB VOL n~A LEFT/RIGHT 
TIME IJL.OB l,'C:H \/ROB X l>iL l<NGH XNR i•ffl,j fa_MIN SSTA 
SLOPE XLOK. XLC:-1 XLOBR XTR.IAL JDC I CD,•lT CORA.'{ ·r □Pt,iJD EI\IDST 

~2800 N,\T Ql--= i4-ll9. -42 WBEL= 582. 8~- 2NC (H-" 1508. 30 WSEL= 
Nr\T Gn::-;: i508. RATIOS LOB1 CH~ ROB= 0. 0000 i.. 0000 0. 0000 WSEL= 

582.94 RATIO= -0. 0406 
582. 9-~ 

8265- DJ VI D~D FLD>J 

:3370 NORMAL BIHDGE, NRD,0 i9 t1:,;N ELTRD= 588. 00 i"i,~X ELLC= 590. 80 

:3•i70 ENCROACHMENT STATi.CJ:,8= 1500. 0 .t ass. 0 TYPE= 4 TARGET= 0.000 

595.90 3495 OVERBANI~ AREA ASS'JM'.::D NON-EFFECT I\/E, ELL.EA= 

DO\.JNSTRE<\M F . .'.\C::: OF HIGHWAY 5•-::i BRIDGE 
3871. 00 8. 36 5i3~"! 8fJ 0.00 582. 84 

8520 1"), as·.w 0. 0, 
0. 27 0.00 6 53 CJ.00 0. 000 

0. 00338:3 l. 1. 1. 0 

-<-1',r:cNo :390◊. ooo 

595, 50 ELREA"' 

583. 03 
1305. 
0. 030 

0 

0.66 
0 

0.000 
0 

2800 NAT 01= 1555. 90 WSEL= 583. J:?. ENC ;Jj"" 1614. 78 WSEL= 
NAT Olm 1615. RATIOS L~B,CH,ROBm 0. 0000 1.0000 0. 0000 WSEL= 

3265 DIVID~D FLOW 

3370 NORMAL BRIDGE, NRD·= 19 Mri\l ELTRD: 588. 00 MA~ ELLC,= 590. 80 

0. 00 0. 12 583. 40 
148. 21. 583.40 

0. 000 574. 50 1500. 79 
0. 00 327. 4i 1854. 29 

583. 12 RATIO= -0. 0378 
583. 12 

3470 ErJCROACHMENT ST,o,TIONS= 1500.0 1855.0 TVPE= 4 TARGET= 0.000 

31195 OVE;;JB.l1NI-{ ARE,\ ASSUMED NDN-EF'FEGTI'JE, EL.LEA= 

3900. 00 
8520. 

0. 27 
fl. nn;>95R 

UPSTREAM FACE DF HIGHWAY 55 
8. 54 5g3,04 0.00 

0. 8520. 0. 
0.00 6 25 

29. 
0.00 

29. 

<a·S!:::CNO 3901 000 

BRIDGE 
583.02 

0, 
0. 000 

2 

595. 50 ELREA= 

583,64 0.61 
1362. 0 . 
0. 030 0. 000 

0 0 

595.90 

0.09 0. 0:1 583. 40 
149. 22. 583. 40 

0. 000 574, 50 1.500. 57 
0. 00 327. 97 1854. 49 
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I • .I 
I • • 
I • • . , 

SCC1\JD 
G 
TIME 
SLOPE 

DE?TH 
>3Lt)8 
VLOB 
XLOBt.. 

v:;~-; 
X .. CH 

,~R :, ~JS 
GROJJ 
Vfl:Jfl 
XLOBR 

t,J3EU~ 
fl .. OB 
Xi JI.. 
JTRIAL 

f:(~ H.J 
,~;;1•-l ARCli3 
,:NCH XNR 
JDC ICO!'!T 

2900 i'MT Q1c: 2120. 73 WSEL= 583. :~8 ENC G!1= 2194. 6b ~ISEi.."' 

HL CJL0-3S BANI-{ ELEV 
VO._ Tl4A LEFT/RH;HT 
WT~J ELMIN SST,\ 
CORP,R TOP~JI!) E:NDST 

N'\l CH= 2195 RATI'JS LiiB, CH, ROB= 0. 0000 ' 0000 0. 0000 :.JSEL= 
583. 38 RATIO= -0.0349 

583. 38 

3470 ENCROACHMElliT STATIONS= l 300. 0 1855. 0 TYPE= 4 TARGET-= 0.000 

595, 90 3a,95 OVEHBANK .~REA ASSUMED NDN-EFFECTI'JE, ELLEA= 595. 50 EUIEA"" 

CRIJSS SECT I O"l JUST UPS•REAM OF HIGH~l.i\Y 55 BRIDGE 
:391)1. 00 8. 79 588 29 0. 00 583. 28 583.73 0.44 

B520 0. 85;~0 0. o. 1602. 0 
0. 27 o. 00 5. 32 0.00 D. 000 0 030 0. 000 

0.001597 1. 1. i. 2 0 t.) 

,.,-SECl~O 4321. 000 
2800 NAT l'.H = 4904. 24 i~GEL= 583. 95 ENO:: GI 1 = 4979. 61 WSEL"' 
N.'\T Gll. 00 5043. RATIOS LOB, CH, ROB= 0. c>l .16 0. 9875 0. 0009 IJSEL= 

0. 00 0, 08 583. •iO 
i49. 22. 583.40 

0.000 574. 50 1500. i4 
0. 00 354. 74 1854.88 

584.05 RATIO= -0.0154 
584.05 

3470 ENCROACHMENT STATiot,8= 1500. 0 1860. 0 TYPE= 4 TARGET=, 0.013 

8520. 
0. 31 

0.000307 

CROSS l:,ECTIOl~ AT BEGINNING OF CONTRACTION OF 
UPSTt~EAM OF HhJHWAY 55 BRIDGI':: 

9.06 583. 96 0.00 
0. 85~:;!0. 0. 

li 00 3. 24 0. 00 
420. 420. 

583. 93 
0 

0. 000 

584. 12 
26!30. 
0. 030 

0 

0. 16 
0. 

0. 000 
0 

D. 25 0. 14 583. 40 
169. 25. 583. 40 

0.000 574 90 1500. 00 
0. 00 360. 00 1860. 00 

-· 

• 
Phf;:E 17 • 

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

, . 
• 



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

1 ;,p R 87 8· ~:,2: .:24 

THIS RUN EXECUTED 
·i'r*•**-IHf.· ·M-·U· *-.if •;.:t--lHf * * i-f·~· i~·* * *•-1,h~-t: ... i--J.'.~~--i:hl-*•J.r* 1H:!- •;}*•N- i~·.IHJ- ·rdi· **it•* *'1.f· -:::-1 i-

HE,:;2 flELEASE Dt\,TED NOii 7,; UPDATED MAY 1'784 
ERHOP CORR - 01,02,03,04,05,06 
MODIFICtHION - 501 51, 52J ~}3) 54, :55., 56 

**·.tH,t *i:..c.·-lt-* ,r,:. ~ ~A"·!.:· ,Jf .. ~ ** 'P.'·i::·*-1:t- *-U·*·t.!-•fr i(,-t,c.-i:~ **•:trfl-*•i.:-{.':*..Z:~*·l* •Ji. ~<·* .,.'H!i·-t} ~Hf-•lt-~; i~· 

NO:"E- ,,I\STERISll, (,'>) /!,T i_EFT DF CROSS-SECTION NU:-iBEiR INDIC.i\TEEt MESSAGE IN SUMMARY OIF ERRIJRS LIST 

('., VEAR FLOOD 

SUMM,I\R v PR HffOUT T,I\BLE ilO 

:SECNO CWSEL DIF!~WS E'' ,, TOPL-JID GLOB OCH GROB PERENC STENCL 

0.000 579, 30 0.00 579. 84 665. •'.iO 36. 61, 4588. :;9 14.80 665, 00> 1348. 00 
0. 000 579. •;,o 0, 10 579, 94 360. 00 0.00 4640.00 0. 00 0, 05, 1500. 00 

9,[)0, 000 :i79. 91 0.00 580, 0::1 ~19., 99 0. 00 4640.00 0.00 310. 00, 1550, 00 
9:Do. 000 '.';8(), 01 0, 10 58:) 13 2;;:o. ·ll6 0. 00 4640.00 0. 00 0. 00, 1550. 00 

1010. 000 579, 94 0. 00 58,:). 14 1 ·1·2 .. 00 0. 00 4b40.00 0.00 0. oo, 0.00 
10i.O. 000 ;380, 04 0. 10 580. 23 .172, 40 0, 00 4640.00 0. 00 0. 00 620, 00 

J0-40. 000 579. 96 0,00 58-.). 24 14,~ .. i5 0.00 46<+0. 00 0,00 0. 00 0.00 
10'10, 000 BBO. ()5 0. 10 580. ~12 146., 48 0. 00 4640.00 0, 00 0, 00 557. 00 

1070. OQO 579. 97 0. 00 580, 36 124. 20 0. 00 4640.00 0.00 0, 00 0,00 
1070.000 ::-i80. 07 0. 09 58(} <i5 i ~:!4 .. 48 0. 00 4640.00 0,00 0. 00 50:). 45 

1.100. 000 580. 00 0. 00 580, 54 105. 55 0. 00 4640.00 0.00 0.00 0, 00 
1100.000 580. 09 0.09 580,62 105. 79 0. 00 4640.00 0.00 0.00 "J.57. 93 

i 1 :;!0. 000 580. 03 0. 00 580. 75 100. 92 0, 00 4640.00 0.00 179. 10 1013. 00 
11 :20. 000 580, 1;;• 0.09 580. 82 101. 32 0. 00 4640.00 0.00 0. 00 1042, 10 

.11°;!1. 000 580, 03 0,00 580 75 100, 96 0, 00 4640.00 0.00 i 79, 10 1013.00 
iL21. 000 580. 12 0.09 580. 82 101. 32 0. 00 4640. CIO 0, 00 0, 00 l 042. 10 

11 iJ6. o,,o 580, 08 0.00 580. ?Cf :lOi. 15 0. 00 4640.00 0.00 i79. 10 1013. 00 
J146 000 580. t 7 0. ".)9 58:). 86 101. 49 0. 00 4640.00 0.00 0.00 i.042. 10 

1147, 000 580.09 0.00 580. 79 101. 18 0. 00 4640.CIO 0.00 179. :iO J O.t 3. 00 
1147. 000 580. 17 0.09 38~). 86 101. 52 0. 00 4640.00 0.00 0. 00 1042. 10 

1.177. 000 58(), 23 0. 00 58-'.), 87 :114·. 03 0. 00 4640.CiO 0. 00 165.00 990. 00 
1177.000 5,EtO. 32 0. 08 58,:), 94 !t4. 4,9 0. 00 4640. CIO 0. 00 0, 00 .!035.00 

PAGE 11:l 

i APR 87 8:52:33 

STCHL STCHR 

1500. 00 1860.00 
1500.00 1860. 00 

1550,00 1780.00 
1550. 00 1780,00 

620,00 800. '.)O 
620.00 800.00 

557.00 7.!0.00 
557, 00 710. 00 

503.45 633. 50 
503. 1~5 633. 50 

457.93 568. 47 
457.93 568. ,47 

1042. 10 i ,i 51. 90 
1042. 10 1151. 90 

1042, :\0 115i. 90 
1042. 10 1151. 90 

1042. :lO 1 i 5 i. 90 
1042, 10 115i. 90 

1042 .. to 1i51. 90 
1042, 10 l. i 5 i. 90 

1035.00 1.t 55. 00 
1035.00 1155. 00 

STEr•KR 

20:1.3 00 
1860. 00 

1860 00 
17El0 00 

0 OD 
000 ,.)::, 

0. 00 
710 (.j,J 

0 00 
633, so 

0 ()0 
568. 'i8 

1192 1-0 
i 151 9D 

.\192 10 
t 1 :'j l .. 90 

l192. 10 
l 1 5l.. 90 

11,:m J<i 
1151.. 90 

ii 5;5, 00 
.I 1 5:3 ()0 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 



• • 
• t!1F·t.( 87 8: 52: 2c~ PAGE J. 9 

' • 
• SECNtJ CWSE,_ DlFi{WS EG wf DF"'~•H D GL.JB Gl-2H GROB PERENC STEi\iCL GTCHL STCHR STEJ,.iCR • i3/o4.000 580. ~5.q, •). ~)0 58i.. ,$ 11,iL 32 !J. 0() 4640.00 0.00 550. 00 625.DO 1027. 00 1150.DO 11 :n:; 00 

• 13b4. O•'JO 58-0. r!)i •). 07 581. :2J 1 VI•. 65' 0 . 00 4640. 00 0.00 0.00 i027.00 1027 .. :)() 1i50. 00 , i 50 o.::, • 1526. 000 580. 85 0. 00 ;581. ::?5 113. .t9 .:::,. 00 4640. ,jQ 0.00 0. 00 0.00 1620. 00 1740.00 0 (J,J 

• :l 526. 000 580. 91 0. 06 581. 40 l 1 5. 43 0 . 00 4640. DO 0.00 0. 00 1 t,.20. 00 1620.00 1740. 00 i 740. (I!) • 185.t. 000 581. 33 0. 00 58'l.60 iif7. !)9 0. 00 4640. 00 o.::io 0. ()0 0.00 ibOO. ::,o 1750. 00 0 fl() 

• 1851. 000 581. 37 0. 05 58i. b!) 147. ~29 0 . 00 46'i0. 00 0.00 0.00 i6C'J0. 00 1600.00 l.750.00 1750. () ~J • JC:, I"\/"\ """ ~~Cl f ,. ,_ ·" r,n .::::-,c,,~, .• o ....,...,.,-:"I '" r, r1t, OC':.~,•'\ r,r.. ,~ .. ,,.,._ 
" '"' '" r,r. • 1..-: c:;-, r,r, • -:,r-:.~-\ r,r, " ;,r, 

I 
,:;.,_,....,,,.,. 'I.I....,...,. ~U.J.. ,_......_, ....,,. ·..-v .Jf,-:),-;,;.. \.J"~-l' .,-.,;..c,~1..'3. ·U .l v. V\.I OWIC'"~\/. VV 'J. vv v. vv v.vv J. ...J,.,lV, '..JV .L /0\J. 'w'\J ~·- \JV 

• 2500.000 581. 71 IJ.04 582. 12 21;~8 . .25 0. 00 8520.00 0.00 0.00 1550.00 1550 .. :Jo 1780.00 1780. 00 • '351~i. 000 582. 51 0. 00 58£":. 7::J 50(), 92 l.8. 19 8501. 64 0. 18 533.00 1:365. 00 1500.00 1860.00 :l898. 00 

• 3515.000 58.2. 54, 0.03 ;'i82. 76 360.00 0. 00 8520. 00 0.00 0. 01 1500.00 1500. 00 1860.00 .i. 860. 00 • 

I 
-3870. 000 59:;2, 84 0. 00 58.3.38 353.60 0.00 8520.00 0.00 0. 00 0.00 1500.00 1855. 00 0 00 

• :3870. 000 58:2. 36 0.03 583.40 353.67 0.00 8520. 00 0.00 0.00 1500.00 1500. 00 1855.00 1855 00 • '.3E171. 000 '582.84 0. 00 583. 51 327.33 0.00 8520. 00 0.00 0.00 0.00 1500.00 18!j5, OCi 0 00 
3871. 000 58''2. 86 o, •:)3 583. 53 327. 41 0. 00 8520. 00 0. 00 0. 00 1300. 00 1500. OD 1855. 00 :iB55 00 

I • • 3900. 000 583.02 0. ()0 583. 63 327.?1 a. oo 8520.00 0.00 0. 00 0.00 1500.00 1855. 00 0.00 

• 3'7'00. 000 583. 04 0. 02 583.64 327.97 0. 00 8520. 00 0.00 0. 00 1500.00 1500.00 1855.00 185~, 00 • 3901.000 583.28 0.00 583.72 35<'.\. 71 0. 00 8520.00 0.00 0.00 0.00 1500.00 1855.00 0 (Jfj 

I • 
3<,;o1. 000 583.29 0. 01 583.73 354. 74 0. 00 8520.00 0.00 0.00 1500.00 1500.00 1855.00 .t855 . 00 • ,)321. 000 583.95 0.00 584. i 1 1 QL,:,. 86 58. 5~l 8456. 70 4. 77 1195. 00 946.00 1500. 00 1860. 00 2141 00 

• 4321.000 583. 96 0. 01 58•t. 12 360 .. :)Q 0. 0() 8520.00 0.00 0.01 1500. 00 1500.00 1860. 00 if360. 00 • 
I • • 
- • • 
• • 
• • 
• • 
I • • I • -- • 

I • • 
• I • 



•: • 
• 1 f>.PI< 87 8 · B~! .. '.?4 F~AGE 20 • 
• 1) VEAR F~.OOD • 3Ui"IM>':R\' PRINTOUT Ti,BLE 15,) 

• • SECNO ;(LCH ELTRD ELI..C :::L"'IIN G CWSEL CRIWS EG iO>'l*S \lCH i:,REA . 011;, 

• 0 000 0. {jQ ::i. 00 •). DO 570. :34 4640. 00 579. 130 0.00 579. 8~( 0. 8! 1. 70 2885. 45 516'.J. O{) • 0. 000 0. 1)0 0.00 ,). 00 570. 54 4640. 00 579.90 0.00 579. 9lf 0. 80 .t. 69 27:39. :;;o 5203 j 7 

• 900. 0;)0 900.00 0. 0() -'.), 00 57.l. 57 4640. 00 579.91 0.00 580. Ocl 2. 1.6 2. 78 1668. 35 '.31 57 j 3 • 900.000 'i100. 00 0.00 0. 00 571. 57 ·4640. 00 580. 1)1 0.00 580. 1::i 2. 08 2. 75 1689. 77 3220 .1 -J 

• 1010. 000 i.10.00 0.00 ,:,, 0{.) 57i. 68 46il0. 00 579.94 0.00 580. i .t[ 3. 75 3. 60 1287.85 2896 ;j'7 • iOl0.000 110. 00 0.00 •D. 00 571. 68 4640. 00 580.04 0.00 580.23 3. 59 3. 55 1305. 91 244Et. t}.tf 

• i 
I Hl40. 000 30. 00 0.00 ·::i. 00 571.71 4640. 00 579. 9e, 0.00 580. :2~, 5. 28 4.25 1092.63 2019 Ji • ' 

1040 000 30. 00 0.00 ::i 00 571.. 7l. 4640. 00 580.05 0.00 580. 3f! 5. 07 4 . .19 1107. 29 ~?0/,0. 86 
I • I 1070.000 30. 00 0.00 0 00 57.t. 74 4640. 00 579.97 0.00 580.36 7. 46 5.00 927. ~23 16?9. (}() • ' ~070.000 30.00 0.00 .J. 00 57.i. 71~ 4640. f)Q 580.07 0.00 580, 4~; 7. 16 '+. 94 ?39. 71 1734 I-'.) 
I 

• I i100. 000 30. 0{) 0.00 '.>. 00 571.77 4640. 00 580.00 0.00 580. 5.lil 10. 55 5. 89 787. 54 142E: 69 • I 

1100. 000 30. DO 0.00 ;:) 00 371. 77 4640. 00 580.09 0.00 5BO. 6.! 10. 1:;• 5.81 79B. 27 1.458. 146 
I 

• I 
1120. 000 20. 00 0.00 0.00 571. 79 4640.00 580.03 0. 00 580. 7~; 15. 57 6.81 68i. 54 11 /~'.l 11.;J I • I 
1120. 0,)0 20. 00 0. 00 0.00 57i. 79 4640. 00 580. :!2 0.00 580. 8~! 14. 90 6. 71 691. 72 1~~01. t;,J 

I 

• I • I 11 .21. 000 1. 00 592.00 :;9(). 50 57i.79 4640. 00 580.03 0. 00 5B0. 7~~ 15. 51 6.80 682. 42 1178 .l6 I 

1121 000 1. 00 5':?2. 00 59.::J.50 571. 79 4,:,40, 00 580 .. !2 0.00 580. a~, l4.90 6. 71 691. 81 12:J;2 1·:;r 
I 

• I I • I 1146. 000 ~•s. oo 59:;:~, 00 590. 50 571. 79 •1b40. 00 580.08 0.00 580. 7'ii 15. i9 6.75 687.30 1190 63 ' 
J1 •i6. 000 25. 00 592,00 590. 50 571. 79 4640. 00 580. i 7 0.00 580.86 l.4. 62 6. 1:,7 696 . .14 .i213 ;33 

• 1147. 000 1. 00 0. 00 :)_ 00 571. 79 4640. 00 580.09 0.00 580. 79 15 . .l2 6. 74 688. 30 ii 93 . .!9 I • 1147. 000 .i. 00 0.00 0.00 571. 79 4.".,40. 00 580. i7 0.00 580.86 14. 57 6. 66 697. 04 i2:U.7J {J5 

• I 1 !. 77. 000 3D. 00 0. oc 0. 00 57:'1. 00 4640. 00 580. ,23 0.00 580. 87 14. 71 l,. 41 723. 76 i209 f3ij 
I • ' 11 Tl. 000 30. 00 0.00 D 00 572.00 4640. 00 580. :32 0.00 580.94 14. 17 6. 33 733. i6 i232 6:1 

' 

• I 
I 136tL 000 .187. 00 0.00 •'.). 00 572. 30 4640. 00 580. 154 0.00 581. 1 ~, 13. 89 1S. 29 737. 59 1245 14 • 1364. 000 .\ 87. ::JO 0.00 '.), 00 572. 30 4640. 00 5B0. ,Sl 0.00 581. 21 13. 47 6.22 745. 4-0 1264. 31. 
I • I 1526. 000 :i 6,.2. 00 0. 00 0.00 572. l7 4640. 00 580. !35 0.00 58 i. 3t:~ 10. 02 5. 67 818.28 146:'i. ')() I • ' 1526. 000 io2. 00 0. 00 ,). 00 572. 17 4640. 00 580.91 0. 00 58i. 40 9. 78 5. b~; 824.96 148~3. 67 
I • ' 1851. 000 :325. 00 0.00 0.00 572. 50 4640. 00 58i. ;33 0.00 581. 60 5.09 4.21 1102. 4.5 2056 :l:3 I • ' 1851. 000 ~t2:5. 00 0. 00 •:l. DO 572. 50 4640. 00 581. :37 0.00 581. 6~, 4. 99 4. 18 1109. 56 ,1076 ~f3 

• 2500 000 .!:.t49. 00 0. 00 0.00 573. ill 8520. 00 581. ,~6 0.00 582.08 8. 05 5.20 1639.49 300;;: ~'!4 ' • 2500. 000 b49. 00 0. 00 (}. 00 '.)73. 14 8520. 00 581. 7 i 0. 00 582 .. t~? 7. 91 5. i 7 1648.!35 '.3028. 61. 

• 3515. 000 1015.00 0. DO 0.00 Y74. 35 852•). 00 58;2, :51 0.00 582. 7::, 4.86 3. 72 235-'1-. ,1-9 38~l6. cS.1 • 3515 000 1015. 00 0. 00 Ii), 00 574.35 ss;.,•'.)_ oo 58:2. :54 0. fJO 582. 76 LL 8~! 3. 71 2294, 32 38BO. 77 
I 

• I • 
• I ,. 
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.<!i;-'R 87 8: 5'?• 24 

SEC~m l{L•::.'.:h 

3870.000 355. 00 
~3870. 000 35}. 00 

'3871. 000 I.. 00 
:'871. 000 1. 00 

~l9:JO. 000 29. 00 
3900. 000 29. 00 

.19Ji. 00,C i. DO 
3'i'01. 000 t. 00 

43::!l.. 000 420. 00 
43f!1 000 -'f,2iJ. 00 

.'oL TR:J ·:::L:_,; t.iL 1··11N (1 CWSEL Cl, Ii,,; 

o. ,:;,o 0 OU 574. 50 8520. 00 582. 84 0.00 
0.00 0. 00 5'?,lk 50 852,). 00 582.86 0. l)O 

588. ,)Q 59'.l. BO :574. 50 8520.00 :582. 84 0.00 
588. 00 590.80 574. 50 8520. 00 582.i36 0. ()0 

588.00 590. 80 37:!f., 50 8520. 00 583.02 0.00 
'588.00 590.80 574. 50 8:320. 00 583.04 0.00 

0. 00 Ci 00 57q._ 50 8520.00 ;}83. 28 0.00 
0.00 0.00 574. 50 8520. 00 583.29 0. 00 

0.00 0.00 574. 90 8520.00 583.95 0.00 
0.00 0.00 574, 9(1 8520. 00 583.96 0.00 

• 
PAGE 21 • 

EG .l. Of'.itS '✓CH AREA . 0 .! !'\ • 583. 38 22. 71 5.92 1439. 03 .i 787. io,7 
583. 40 22. ~15 5. 88 1448. 02 .i806. C>'.3 , . 
583. 51 34. 55 6. 57 1296. 72 14-49 •r:.;! 
::>83. 53 33.83 b. 53 1305. 48 iLh~4. 89 • 583. 63 2:;,. 99 6.28 135b .. 45 1555 ':;o 
583. <'~4 29. 58 6.25 1362. 34 15,i:!6. r12 

I • 

583. 72 16. i4 5.34 1596.86 2120 '73 
583. 73 15. 97 5. :J2 1601. 94 21:31 f,j!J • 584. 11 3.02 3.22 2946.01 4904. ;:;~4 
584. i2 3. 07 3.24 2630.23 4866. ii • 

• 
• 
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• 
• 
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• ,. 
I 

! ,t1F :-: 07 8. ~:-2: (2'-1 PAl.~E l"')r/ • I r-....:.. 
' I • 

• I 0 YE:>,R t=LDOD 
I I • :cc,UMM.·;R 1' Pf1 INTOUT -,,,.GLE :: 50 

• I • SEC~iO G Ct•JSE:_ DIFt,JSP Dr Fi,JSX DIFV.WB TOPt•JID XLCH 
' • I 
I 0.000 4,S<l-0. 00 579.i:lO o. ,)o D.00 0.00 665. 00 0.00 I • 0.000 4640.00 579.90 0. \0 0.00 0. iO 360.00 0.00 

• 9·]0. 000 46<10. 00 57'9. ·:;>1 0. ;,)O 0. 11 Q, 00 219.99 900.00 • 900.000 4640.00 580.0i 0. ,O 0. 11 0. JO 220. 46 900.00 

• i010.000 4640.00 579. :;>4 o. ,Jo 0.03 0.00 172.00 110.00 I • I 
1010. 000 4640.00 580. 011 0. iO 0.03 0. iO 172. 40 110.00 

• 1040.000 4640. 00 579. 96 I), 00 0.01 0. 00 146. 15 30.00 • lOll0.000 4.~40 00 581). 05 D, i 0 0. 01 0. 10 146. 48 30.00 
I • 1070. 00() 4640.00 579. 97 0.00 0.02 0. 00 12-<L 20 30.00 

I • I 
1070.000 4640. 00 580.07 0. 09 0.02 0. 09 124.48 30.00 

• 1100. 000 4640. IJ(J 580. 00 1), 00 0.03 0. 00 i05. 55 30.00 I • 1100 000 4640.00 580.09 0. ::,9 i). 03 0. 09 105. 79 30.00 
I 

• I ' • I I 120 .. 000 4640.00 580. (Kl 0.00 0.03 0. 00 100. 92 20.00 I 
1120.000 4640.00 580. 12 ,::,, 09 0. O~! 0.09 .101. 32 20.00 

• i12.1.000 4640.00 580. 03 (), 00 0 .. 00 0.00 100. 96 1. 00 I • J 121. 000 4640.00 580. 12 •J. ,:,9 0 00 0. 09 101. 32 1. 00 

• 1146. coo 4640.00 580.08 0.00 0.05 0. 00 10:l. 15 25.00 • 1146. 000 4640. 00 380. i 7 U.09 0, 05 0.09 l.01. 49 25.00 

• I ll.47. 000 4640.00 580.09 0. 00 0.00 0.00 101. 18 1. 00 • i 147. 000 4640. 00 580. !7 0.09 0.00 0. 09 i 01. 52 1. 00 
I • I 1177,000 4640. 00 580.23 ::, 00 0. i5 0. 00 114. 03 30.00 • ' 

1177.000 4b40. 00 580. 32 0. 08 0. 14 0.08 114. 49 30.00 
I • I 1264. 0-JCI 464<:}, 00 580. 54 0. 00 0.30 0. 00 114. 32 187.00 I • I 

1364.000 46 1+0. 00 580. i~l :,. 07 0.29 0.07 .i.14. 69 .t87. 00 
I • I 1526.00CI 4,640.00 560.85 ,). 00 0. 32 0. 00 i 15. 19 J.62. 00 I • I 

' 1526. 000 4640.00 580 91 0. :}6 0. 31 D. 06 115. ;,3 162.00 
I 

• I 
i85l. 000 4:.,40. 00 SE, 1. 3;·~ 0.00 I 0.47 0.00 147. 09 325. 00 • 18Sl.. 000 4640.00 .581. 37 '.). ~s 0.46 :,, 05 147. ~19 325. 00 

I 

• I 
.2500. 000 8520.00 581. 66 .;. JO 0.34 0. \)0 22B. OJ. t,49. 00 • 2500.00C, 8520.00 58i. 7! ._;_ 04 !)_ 33 0. 04 228. 25 049.00 

I 

• ' 3515. 000 8520 00 tt82. 51 0. ')C ·:J. 8~) 0.00 500.92 1,'.)15, 00 
' • 35:i 5. 000 852·:J. 00 5El?. 1/4 ,) 0:3 ,j, 84 0.03 360. 00 101~i. ()() 

I 

• I • I 
I 

I 

• I ·• I 
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,•\? 0 1. 87 8· :.L:~- 2.l!-

'oECND G 

3870.0)0 s::i:;:o ()o 
38;'0 00,:) 8520.00 

3871 .. ()00 8520. 00 
3871 000 0::,20. oo 

.3900.000 s:;20. oo 
3900. 000 85;.w. 00 

3901. 000 8520 00 
3901. 000 8520. co 

,;321. 000 8520. t)Q 

4321. 000 a:j20. oo 

1 .. ;~\ISE 1 •.• D1F,JE:P D tF .,JEX 

58!. 84 1J. ,JO ~). '.]2 
58:1. 86 0. <)3 J.32 

58,:;;, 84 0. 00 ~·- 00 
582.86 \). 03 0 00 

583. 02 0. ,:)Q :'.>. :l 8 
5H3. 04 0. O:::? J. l 7 

58:-~. ~J8 0.00 0 26 
583. "!9 0. -:)l 0. 25 

583. 95 0.00 0. 67 
583. 96 0.01 0. 66 

DlFkWS TOPWID XLCH 

0. 00 353. -!,O :355. 00 
0.03 35:3. 67 355.00 

0. 00 827. 33 .t. 00 
0.03 327. 41 i. 00 

0. 00 327. 91 29. ::-;o 
0.02 327. 97 29.00 

0. 00 354. 71 1. 00 
0. 01 35.IL 74 1. 00 

0.00 104.1. 86 420.00 
0. Oi 360. 00 420.00 

PAuE 2:3 
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• 
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• 
• 1.,,:,r, 87 8: 5•;!• 2l1 

• '"l-lJLJD~JA '( DA·r,,, CJ Y E,",ifl '-'L CJO:'.; 

• PRIJFILC NO. ,, 
e. 

----- --· F11-0 '.JD~JA '/ -·------

• 8T:\T I DrJ W!.DTH 3Ef;TIO:\l MEAill 
Ai~E" ,'.:' v,=UJC ITV 

• 0, 000 360 ::2740, i ,., . , 
900,000 .~20. t6c;=o, 2.7 

• 1.010. 000 172. 1 '.f:)6, :i. 6 
10<+0. 000 146. l 107. 4. i"2 
\070. 000 124·, 9 4}0. 4. 9 

• i100. OOG 106. 798 5. :3 
i 120. 000 10i. 692. 6. 7 
i 1 :?1 000 101. 692 6. 7 

• 1lA6. 000 10i. 696. 6. 7 
:li47. 000 102. 697. 6, 7 
1177. 000 1 :l 4. 733. 6. 3 

• J3i:,4, 000 ti 5. 71,15, 6 ,., . "-

i Sc;>6. 000 i 1 5. 825. 5. 6 
1851. 000 147. l t 10. 4. ~~ 

• I 

2500. 000 228. 16'·•19 5. 2 
3515. 000 360. 2:;:94. 3. 7 

I '.3870. 000 35,}, JA<lfl. 5. 9 
I 

.I 
I 

3871. 000 35£;, 1305 6 •• 
' " 

:3900, 000 354. l3L'.>2. 6. 3 
I 3901. 000 355. 1602. 5. 3 
I . :· 4321. 000 :360. 26:30. 3. r~ 

I 

I 

.: 

• 
• 
• 
• 
• 
• 
• 
• 

1,/ATt:.R SURFACE ELEVATION 
L·JlTH W!Tt-iOIJT DIFFERENCE 

FLODD.✓AV FLOiJD~iA'I' 

(i79 9 579. 8 0, 1 
,;eo. o 579 9 0, 1 
~l80. 0 579 9 0. i 
,mo. i SEO 0 0. t 
~580. 1 :31'30 0 0. I 
c,80. l 5130.0 0. 1 
1580, 1 5130. 0 0, i 
:lB0. , 51'30. 0 0. 1 
:i80. 2 5130, 1 0, 1 
~180. 2 5130. 1 0. i 
!580. 3 5EIO, 2 0. 1 
;580. 6 5:30. 5 0. 1 
!i81 0 5130. 9 0, :l 
!381. 3 51a1. 3 0. 0 
:581. 7 5,31. 7 0. 0 
!:)82 :5 SB;2. 5 0.0 
!j82. 8 5;a2. s 0.0 
!582. 8 5132. 8 0. 0 
:583 fl 5183. 0 0. 0 
:383 3 5183, 3 0. () 
!58:l 9 5183, 9 0.0 
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· OOBREAKOO 

1) COUNTY: 

2) STUDY NAME:. 

3) WATERCOURSE: 

4) DOCUMENT TYPE: 

10, 60, S,6D~ 

LDV 1.j--e0-r fu, od 

OO>l\f3cJ800 
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~•~r*i~~I*******~¼**?•~*~~ ~-l~~*~**~*~**~*~*****~i~~* 
:-JEC:2 REU:A3E D.,,,TED N::,V 7b JPDA .. "t-:D j·\A~· 1984 
~P~OR CORR - J!102,~3 0~, ~5 06 
~l □DlFI~ATION - 50,Si,~2. 53,54,55,56 

!~~*~k~*~*~~****~*,~~***~~***~**•~*·*****~ =~~*~~'* ✓r# 

,, 
Ti i'1Ar.JISTEE T(!WJ·1S-t i. fJ, F1S 
·12 i'IArHST'.:E R i Vt::R -C i~Al'JNEL 2 
(3 100 ~·E/!,R FLOOD--42,~0 CFS 

, I J f CHECI<. 1W1 
'"" t•JI,, 

IDIR STKT 

0 ;i 0 0 0. 000000 

J2 NPROF lPUJT PR~\>8 ..:SEC\/ ;tSECH 

i. 000 0.000 -: 000 0. oco ,). ,)00 

~IC 0 035 0 0:JS 0.030 0. 500 
•1T 5. 000 4260.000 3520. •)()0 2:;20.000 

.:ROSS ~-E•:·T I OrJ AT MANISTEE 1....A!\~ 
11 0 000 15 000 220.000 .3'10 000 
~R 582.000 0 000 59;:2_ <JOO 100.000 
,R 575.000 250 000 570 000 .-260 000 
~R 579.800 370. 000 :;so . .:ioo 380. 00,) 

,( 1 1000 000 0, 000 0. 00.J 0. 000 

~1 1940.000 0 000 o. ,Joo 0.000 
:!3 0.000 0.000 0. 000 5 000 

I{ 1 2200.000 0.000 0. ::JOO 0. 00,1 
t.3 0 000 0.000 o. ::ioo 70 000 

,\ 1 2400.000 0. 000 () DOO 0. 000 
::2 0 '.)00 0.000 0 •'.)00 .120. 000 

.< .1 2600.000 0 ooc 0. 000 0. OOJ 
;c3 0.000 0 000 0. )00 170 OOJ 

OPE~Jil~G OF l~~:f~ MS 
I'•• ,1 2800.000 30 00(: ;!20. •)00 390 1}00 
2R 583 700 0. 000 fj84 1)00 25.00:) 
')R 5C'5. 800 !25 Q:jt) 586.600 l50 OOD .... ~, 
01, 51"7 aoo 210. ooc 586.40D ::!20. OO·J 
iR 570 000 2f,O. O,'.>C 5[,5. 000 2~;0, 000 
6R 580. ~1)0 380. 000 581. -;,oo 3'10.000 
c,R 585 '?OD 475. o,Jo 385. •i(•0 300.00.:) 

• 
• 
• THIS RUN EXECUTED 1 APR 87 9 08.02 

• 
• 
• 
• 

METRIC HVINS G WSEL >-Q • 0 00 V. :J 0 579. 800 0. 1)00 

FN AL.LDC IBW CriNIM ITRACE I. 
;j 001) 0. 000 0.000 0 000 0,000 • 

1 000 0 000 0. 000 0, 000 (I 000 0. 000 
1520. 000 520. 000 0.000 0.000 0. 000 0. 000 • 

0. tJOO 0. 000 0.000 0. 000 0. 000 0.000 
582.000 220.000 579. 700 228. 000 577. 500 238. 000 • ;i65.000 290.00.J 570.000 ;]20. 000 577. 800 360.000 
:58.2. 000 .3'11) 000 582.000 450. 000 582. 000 610.000 • 1000 000 1()00. 000 1::i00.000 0. ,)00 0 000 0.000 

940. 000 940.000 940.000 0. 000 0, 000 0.000 • 0.000 605. 000 0.000 0. 000 0. 000 0 000 

260.000 260. 000 260.000 0 000 0.000 0. 000 • 0 000 540.000 0.000 0.000 0. 000 0 000 

200. 000 200. 000 200 000 0. 000 0.000 0. ::ioo ,. 
0. {)00 490. 000 -':!. 000 0. 00·) 0.000 0, 000 

200.00() 200 000 200.000 0. 000 0.000 0.000 • 0.000 •+40. 000 (). 000 0.000 0.000 0. 000 

• 200. ,)OJ 200. ::,oo 200. ,::ioo 0 000 o. oo-o 0.000 
584 .. 300 50. 000 584. 400 75. 000 58:5. 000 .iOO. 000 
587 70:) l 75. 000 589.300 200 000 585 900 205. 000 I. 
579.700 228. JOO '5T7. :::,oo 238 000 575.000 250.000 
570.000 320. JOO 577.800 360 000 579. (300 370 ,)()0 

589. ~20J 400.000 588 600 425 000 587.200 -450. 000 • 584. 20-J 525 ,)00 584.200 5!:,'J. JJQ:j 584. OO(i 575.000 

• 
• 
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' • ; I 
: 
I • ' • I ,: 1 :?(JOJ. r;co i~) O~jO 1220. JOO 1..Fi'o. oo::i 200. '.)OO 200. JOO :?.O◊ 000 8.008 0. 000 D 00) . ~. :J O•JO 0 00(' 0. 000 :330.-)00 O.DOD l ·!00. :)00 0. 000 0. 000 0.-800 0.000 ',J 

• •;H 582. 000 1000 ooc 582 :,co ! 2;~0. i)OO 579. 700 1228.000 J77. 500 1238.00Q 575. 000 1250 000 
~·R 570. 000 1260 000 565. ::,oo l ;:90. 000 570. ,:,oo 1320. 000 577. 800 1360. •)O◊ 57·~- 800 1370.000 I • ,JR 580. 400 !380. O,}O 582. ::ioo 1390.000 585. :,oo i,:100. 000 582. 000 1420. 000 582. ::ioo 1500.000 

• ,( l 3500. 000 0. c.o,:, 0. ;)CO 0. '.lCO 500. :)00 300. 000 :100. oo,:, 0. 000 0. 000 0.000 • <3 0 000 0.000 0. JOO 1 i JS. ;)OO D. )00 140:) 000 0.000 0. ()00 0.000 0.000 

• ~-. .i 4◊00 ,:,c,.:, 29.000 250 JOO 398.DOO 500 :)()0 500.000 500. 00•) 0. :iOO 0. 000 0.000 • :,:3 0.000 0 000 •). 'iOO 183. ·,100 0.000 if 10. fJOO 0. 000 0 000 0. 000 0.000 

• :·R 580.900 0 000 581. LiOO 25. 000 580 700 50.000 580.300 75.000 579. 600 100.000 
I ,::R 580 400 1'25 ()00 580. 500 150. 000 580.800 175. 000 581 800 200.000 582. 300 d25.00D • ,.;:R 58i. 700 250.000 5'l2. 300 260. '.lOO 561. aoo 270. 000 56i. 300 280.000 567. 500 290.000 

,JF~ :567. 700 20U OOU :165 ,oo 3l0 000 :560. 000 :320. 000 360 000 330 000 560.400 340. •JOO • ..;:r~ 563. 300 350 oon 569 500 360.000 575. 200 37·'.l. 000 575.600 377.000 582. 700 398.000 • •3R 505.000 410 000 582.000 430.000 582.000 450.000 582.000 500.000 0. DOO 0.000 

• l( l il.!99.000 :29.000 l32. 000 259. ~Ot1 l99.000 l99. 000 ;99 000 0. ,.)00 0. 000 (J. 000 • ..:~~ 0. 00•) 0.000 0. 000 132.000 0.000 259.000 0. 000 0.000 0. c,oo 0. 000 
i;R 591 420 0 000 591. •i70 25. '.lOO 591. 550 50 000 S9t. 640 75. 000 591 940 122.000 • I 
i~R :574 500 • ' 131. 000 57,1 500 182. 000 572 800 t42.000 561. 800 i52. 000 561. 300 102.000 
1R 567. 500 172.000 567. 700 t82. ;jOO 56:5 700 1.92. 000 565.700 192. 500 557. 500 197. 500 

' 
:;;s, 557. 500 202 000 'i59. 300 2.l2. 1JOO 560. 400 222 JOO 563. 300 .=232. 000 569. 500 .242.000 • I ,)t1 :375 200 252 000 '575 600 259. 000 575. 70rj 262. 000 592. 260 272 000 592.290 282.000 • 1R 592.290 317. 00(1 592 . .:>80 :342. 000 592. 240 367. 000 592. 310 :392. 000 0. 000 0.000 

• I 
DOWNSTREAM F.iCic. ,JF RAILROAD flHIDGE I • ,: 1 4200.000 29.000 182.000 259.000 i. 000 i.000 i 000 0. 000 0. 000 0 000 

~T -J.3. 000 0.000 591. •:-:?O 0.000 50.000 59i 550 0 000 i 32. 00!:J 59i. 840 0.000 • I DT 0.000 132.0iJO 59\. .340 574. 500 132. 000 591. 840 588 500 .t 92. :\00 592. 000 588. 500 ' • i,T 0. ,;)00 192. 500 :592 000 565. 700 197. 500 59..! 000 557. 500 i97. 500 592.000 588. 500 
.::1 0. 000 262,000 592.230 588. 501) 262. 0()0 59.2.230 575. 700 262.000 592. 230 0.000 • I DT 0. 000 392.000 59;.~. 310 0. ::100 0.000 0. 000 0 000 0.000 0. 000 0.000 I • ~:R 591. 420 0 000 59i. 470 25. JOO 591. 550 50.000 59l. 640 75. 000 59 .t. t.i40 122.000 
1jR 591. 840 131 000 ·:,74_ 300 13f!. 000 572.800 i42.•:)00 561. 800 152. 000 56i :300 lo2.000 • I \.iH 567. 500 172. 000 :'io7 700 \8::!.000 565. 700 .l92. 000 565 700 i92. 500 557. 500 1'17. 500 • ' ,;p 557 500 202 000 559.300 2)2. 000 560.400 222 ~)00 563.300 232. 000 56'?. 500 :24.2. 000 
•?ff ;,75. 200 Z\52 000 575.600 259.000 5<?2.230 262. 000 592.260 272 000 592. 290 282.000 • I ,;r, 39;:> 290 317 O:)O 592.280 342. 000 592.240 367.000 592. 310 3•:;,2. 000 0.000 0.000 I • I 

I 

JPSTRE.o,M F,~C':: JF R,",tLRi1AD BIHD 1.iE • I ·.; 1 4214.IJOO G. o::,o 0.000 '.l 000 14. 000 14.000 14.000 t) 000 0.000 0.000 • I 
\.,''! 0 000 0. 000 0 000 0.000 0 000 0.000 i. 000 0 000 0.000 0. 000 .,, (:;, 

I 

• I ,1: I ,,215. 000 29. 000 3.32 000 25,;,_ 000 l. 000 l. 000 l. 000 0.000 0.000 0 000 • I 
".3 0. •)00 0. 000 0. oco 131. 000 0. ,)00 260. 000 0.000 0.000 o.oov 0.000 
::•R 591. 4~0 0.00() 59!. ~-70 :;is. '.lOO 5,;,1. 550 50. 000 591 640 75 000 591. 840 122.000 • I ,JR 57 ,; 500 t 31 (),.)(> 574 :;oo t:,2. 000 572. ·aoo l42 000 561. 800 152.000 :':>61. 30J .l62. 000 ' • <)R 56 7, ~700 172 000 5i::17 7CO l82. 000 565. :roo L 92. ,J00 '765. 700 i 92. 50{) 557. 500 1.97. 500 
t.::Vi' 557. 300 ~!0::? ooc, .359 ·:300 212,008 560 400 222. ;)00 563.300 232 OC,0 );69. 50•J :242.000 • ' :375. 200 252 000 575 600 259.JOO 575. 700 262. ()00 59.2 . .260 ~72. 000 '392. 290 282.000 • ' ,:,n 

I 
~R 59;;: ~c.;,o 3P 000 5~2 ;~so J4~. 1J0-..:1 592. 24-J Jo7. :;oo 5(:;,2, 3 i 0 392.000 0 000 0. OOD 

• • 
• I • ' 



• 
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• ;.: .l ,'.j,~?r;: 5. 1J01J Jb. O()O 2~j0. 000 3~•J OOJ 1J. 000 
;3 IJ 0()0 0 ~.,100 0. 000 ,;:50 000 :, 0(11.) 

• :·R 580. 900 0 000 581. +00 25. 000 58::i. 700 
• .. :R 580.400 125 OCJO 58{) 5-'.')0 1'50 000 580 BOD 
:·p 58l. 700 2so. o,Jo 572.800 260 OC1rJ 561. ao,J 

• )k 567. 700 3JO. OCJO 365. 700 :310 000 557. 500 
,,:;R i63. 'JOO :,:,0. 0·)0 ::69. 300 360. 000 575 •!00 
~R 5E5 400 1110. Ot)O 586.frOO ,,!J5. 000 586 500 . , GR 555. 'iO.J 535. 000 :=.,90. 40() 51;,0, 000 5B'i oo,J 
6R 583. 400 6b0. 000 0. 000 0 000 0. 000 

• ,". l 1/bOO. 000 ,12. 000 .,!50. 1)00 399. 000 375. 000 
.JR 580 ,;>(JO C.000 581. •i00 25.000 58,J. 700 
dR 580 400 125. 000 580. 500 i 50 00•) 580. 800 

•· ~R 581. 700 250 (10(l 577. 000 270.000 573. 000 
,di{ 569 000 330 000 572. 000 350.000 577. uoo 
:,t~ 583.000 435.000 583 1)00 600. 000 0. 000 

• COI\IFLU,:N'.::E wi TH UPPE'< CHAN~IEL 
/1 U,900. 000 22 000 ::250. 0(,0 :398. 000 300 000 

• .;R 580. 900 0. 000 381. •:-00 25.000 580. 700 
·~•R 580. 400 ~25.000 580. 500 i50.000 580. 800 
~A 581. 700 250. OO(J 578.000 ~70,000 575 000 

• ';ii~ 574. 500 3.30 000 576. 1)00 3:'iO. 000 577. ,)00 
:;r, 583. 000 435 000 583 0()0 600.000 0. 000 
.:J 0.000 0, 000 0. 000 0.000 0. 000 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

10.000 10 . .::ioo 0 OCIO 0.000 
399. r)OO 0 000 0. 000 0. ()00 

50. 000 580.800 75. 000 579. 600 
: 75. 1)(1,:, 581. 800 200. •JOO 58~1. 300 
2.70.000 '361 300 280. OC,O 567 500 
.320. 000 559.800 330. 000 560.400 
370.000 ti75. oOO 377.000 582. 700 
46D 000 586,. 000 485. 000 58/:,, 400 
585.000 586 300 610.000 585.000 

0.000 0. 000 0.000 D.000 

375. ,)00 375.000 0, 00.J 0. 000 
50. 000 580.300 75. 000 579. 600 

l 75. 000 581.800 200. 000 582. 300 
290. 000 570.000 310. 000 567. 000 
.370.000 582. 700 398. 000 58:J 000 

0.000 0.000 0.000 0. 000 

300. oo,J 300.000 0.000 0.000 
50 000 580.300 75. 000 57:;;, 600 

!75.000 581.800 200. 000 582. 300 
?90 000 574. 500 310 000 573. 000 
370. 000 582. 700 :398. 000 583. 001) 

0. tJOO 0 000 0. 000 0. 000 
0 000 0,000 0. '.)00 0. 000 

P~,•~:E ~:l 

0 000 
0 000 

100.000 
225.000 
290 000 
340.000 
398.000 
5!.0 000 
035.000 

0.000 

0.000 
100.000 
22s. r,oo 
32\) 000 
410.000 

0.000 

0.000 
100.000 
225. •JOO 
320. 000 
4JO 000 

0.000 
0.000 

• 
• 
• 

, . 
• 
• 
• 
• 
• 
• 

:• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



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

l ,',['\~ ·c!7 9: -:18: i:;.1 

S•-:'C:\JD DE?T•~\ CASE!... 1:R 11,/S ~JSELIA1 
(J! GL~IJ C•;CH QFt:;il3 t-· ... 0'8 
»~M2 vLOD vCH VR,:Jtl X,~L 
SLD?E <LOBL ~~'-C;-1 ,LJBR T f'R IN. 

·'PRo~· i 

CCHV= 0. 500 CIEHl,'c, c. 000 
<l-SECNO 0. 000 

CROSS SECT f Q,J AT l'iANISTE:E LAl-(E 
0. Oi) 14.80 

42:bO. 0. 
0 00 0.00 

0 000399 0. 

,f~ECNO 1000. 000 
1000.00 15.21 

42,!,0. 
0.08 

0 000361 

0 . 
0.00 

1000. 

,,Sf:CNO 19•h). 000 

579 EK) 
42<>0 
3. Bel 

0. 

580.~l 
~260 
3.6~ 

1000 

. 3470 F.:NCRDACHMENT ST,'ITIONS~, 
'. 940 00 1 5. 56 580. 5b 

•4260. 0. •l•260. 
0 15 0.00 3 47 

o ooo:J«IJ 940. 940. 

,•SECl,10 2200. 000 

3470 r::;,1cR!JACHl'1ENT ST<\ no 11s0 , 

2200 00 15 65 
·1'2b\J. 0. 

0 17 0 00 
0 000315 260. 

r•SECrJO 2~00 000 

5:30 6~j 
.. 12c.:o 

3 44 
2.::0 

]470 E,,JCRD,'1CHMENT 31 '-IT IC.1,,:9,,, 
,?400.00 15.72 580 7;2 

421?0. 
c, i 9 

0 000308 

G. 
0 DO 
;;!00. 

/.,~~~/.JO. 
3 ~~ ~-
200 

0. 00 579. EIO 
0. C, 

0. 00 0 000 
0. 0 

0. 00 0.00 
0, c,. 

. :,_ 00 !). 000 
1000. 1 

5.0 6()5. 0 
,:,. 00 0 00 

0. 0 
0. IJO ,J 000 
'?f\O () 

70. ·J 54-0. 0 
0. 00 0 00 

(', 0 
0.00 0. ,)CIO 
260. 0 

i,20 0 490 0 
J. 00 0 (/,:) 

0. 0 
::>. 00 0.000 
:,wo <J 

• 
·0 AGE n 

• .,. 

EG Hli HL OLCISS BiiNi,t ELEV 
,\C,H ,o,R03 ,/OL T1,il~, Lf:cf' T /RI GrlT • XN::H XNR LJT,>l El.MIN SSTA 
If!,:; ICONT CORAR TOP AID ENDST , . 

• 
• 580.03 0. 23 0.00 0.00 582 00 

1112. 0. 0 0. 582.00 
0, 030 0.000 0 000 565·. 00 227.65 • 0 D 0.00 142.35 370.00 ,. 

5E-J0. 42 0.21 0 38 0. 01 582.00 
1 l 71 0 . 26. 3. 582.00 , . 
0. 030 0.000 0.000 5t~5,. 00 226.24 

0 0 0.00 150. 52 376. 76 • 
• Tv'PC:= 1 TARGET= 600. 000 

580. 75 0. 1 '7 0.32 0 01 582.00 
i227. 0. 52. 7. 582. 00 • 0 030 O.OOJ 0.000 565· 00 224. 97 

0 0 0.00 156.09 381. 06 • 
• TYPE= 1 TARGET= 470 000 

580.83 0. 18 0.08 0. 00 582.00 
J.240. 0. 59. 8. 582.00 • 0 030 •). 000 0. 000 565, 00 224 69 

0 D 0.00 i56.87 381. 57 • 
• TYPE= 1 TARGET~ 370. 000 

:580. 90 0, 18 0. 06 0. 00 582 00 
1250. 0. 65. 8 582.00 • 0 030 0.000 0 000 565,. 00 224. q7 

0 0 ,J. 00 1. Si" 49 381. "'16 • 
• 
• 
• 
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' ,:,f'FI 87 9 1.JB: ·:•1 PAGE '5 • • 

• SEC\·,10 f;E-:iT'.l C 4SEL CP.'i\1!5 ,.3EU<, EC~ HI} HL o•_oss B l'IN!\ ELI?.\/ • C! ,lLJB 0' ,.., GR J:J ,;,_C,;3 :,c.-1 Al~OJ ,.JDL T~iA L-C:FT /e'H<]f-JT -· T-:,Mo-:: \IL JD V:h ',IR :,B >ii IL -~~J.::H ~l\!R ;.JTJ,J E:..MII\I SSTA 

• SLoi-:.~E .>tLDBl. Xc..Ch :(LJBFt rrRrA,_ ID,::; r ,:rn'1T COil.AR TJP\41'0 i::NDST • 
• ,,SECrlO 2600. 000 • :l4 70 E1,1c HOAC HMEN f ST,<\ l J O:·;s~ 17t). 0 '!40. 0 Tl'PE= 1 rAl'lGET-= 270 000 

2000 OD 1.5 78 5SO, 7·3 J OD fJ 00 '580. 96 0 J.8 0.06 0. 00 582.00 • 'l.'21';>0 tJ, 4260 0 0 1.:260 0. 71. 9. 582. 00 I • 0 ~~t 0.00 3. 38 0 00 0.000 Cl 030 0.000 0, 000 565. 00 224. ;15 
0 0 1J0.302 200. 200 200. 0 0 0 0, 00 1 58. 13 382. 87 • I 

I • I 

• ··'SEC~JO 2800. 000 
QPENIN(; OF B•':RMS • 2800 00 15. !35 580, 85 ;:,, 00 0, 00 581. 02 0. 18 0. 06 0. 00 586 40 

. ~2.so. 0 . 421:0 0. 0. 1269. 0 . 77, :\0. 581.90 • 0 22 0.00 :) 3,, ::J.00 i) 000 Q.081,) 0.000 0.000 565.00 220. i,3 • 0 000291 200. 2~)(1 200, 0 0 0 0.00 156. 32 382 96 
I 

• I • I 

: 5,:,crio 300D. ooo 
I 

• I 
31!70 Ei•CROACHMENT STe,T IONS"-I 830.0 1,:io0. o TVPE= i TARGET-" 57,J. 000 • 30{)1() 00 15. 91 580 9l 0.00 0 00 58i. 08 0. 17 0.06 0. 00 582.00 

I 
4-2~0. 0. ... 121~)0 0. 0. t280, 0. 83. 10 . 582,0() • ; 0. 24 0 00 ::3. 33 0 00 0.000 0 030 0.000 0.000 5!:>5, 00 1223.81 • 0 0~)0289 200. 2~)0 200. 0 0 0 0,00 159. 35 1383. l 5 

I 

• I • I 
"S1:cCI\IO 3'600.000 

I 

• I 
I • I 3470 ENCR01'1CHMENT STAT IONS~ 1113, 0 i 1100. 0 T'l'PE= i TARGET= 287.000 I 

3500.00 16. 06 5'.:ll .. 06 0.00 0.00 581. 22 0 :l 7 0. t4 0.00 582.00 
4,260. 0. ~2~0 0 . 0 1;304. () 97. ' .., 582.00 ;,:;;.. • 0. 28 0 .()() 3 2/ •). 00 ·J. 000 0. 030 0. Q()rJ 0 000 565. 00 1223.29 • 0.000275 500 500 ;;00. <) () 0 0.00 160. 79 1384.08 

• I 
' • 11SEC1\IO '-~000 000 

I • ' .:l26:3 DI'-1IDSD FLQll,J • 
• ::;1170 El,/GROI\CHMErH sr,,;TIOMS"" 183.0 41·:i 0 TVPE= 1 TARGST,. 227. 000 • 4000 00 21 .26 53! 2,~ Cl 00 .::,, 00 581. 33 0.07 0.06 0.05 581. 70 

~1260 0. -..1-200 0. 0. 1;;>55. 0. i 16. i4, 582. 70 • o. 3.c:~ 0.06 ,;/, i :3 ::i. 00 J. •)35 0.030 0.000 0.000 5b0 00 .18:3,00 I • I 
0. 000068 500 51)0 300. 2 0 0 0. 00 i lib. 08 393. 73 

I 

• I • I 

' 

• I 

I • 
• :e 



•• 
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• 
• 
• 
• 
• . , 
• 
• 
• 
• 
• 
•• 
• 
• 
• 
• 
• 
• 
• 
•· 

I P.:"R ffl '?· C"'l: OJ 

s~c:•Ki 
(1 

T rr;:::: 
SLC!PE 

DE•:;T--1 
(lL.JB 
;/LcJB 
,:LOBL 

,SECN0 4199. C,0fJ 

C,"15 ::L 
\1Cl--: 
\,l;:f; 
X:..C:-1 

:1470 El,ICROACHl'IENT 5TATI0l•1S= 
~199 00 23.77 591.27 

11,260. o. 4;200 
0 37 0.00 2. 14 

0. 000')1,2 l</9. i ?9. 

~~<ECl\10 4200. 000 

CR L~lS 
GRGB 
'.'R1JB 
'.<L'jBR 

\32. 0 
0, 00 

0 
), 00 
:.99. 

W-£U1, 
,:,.,,OB 
X JL 
ITRIAL 

f. "· -"' 
i1C-H 
,,1'1/CH 
JD•'.: 

259.0 TtPE= 
0 00 58i 35 

0. 1990. 
0.000 0 030 

l 0 

HJ 
A:10il 
X ,1R 
lCOl\!T 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
0 07 O.Ql 

0. 125.' 
0.000 0.000 

0 0.00 

3370 NfJflMAL BRIDGE,NRDs. i3 MJJ\l E1_TRD= 5,i. 42 :•tAX i:a:LLC= 588. 50 

DOWNSTHEAM FACE tJF RAILROAD iif<IDGE 
4200. Qlj 

4:?.60. 
0 37 

0.000098 

23.77 
0. 

0.00 
t. 

':·S'::CNO "~214. 000 

581. 27 
•i259. 

2. 27 
l 

0.00 
1. 

'.)_ 27 
1. 

0. 00 
0. 

0. 000 
0 

581. 35 
1 !374. 
0 030 

0 

0.08 0.00 
:J i 25. 

0. o:is o ooo 
D -116. 09 

•1~1·1 0 M□r~r'tAL UR I0r.;)E, MHD= l3 M1N EL TRD= 5'i1. 42 .'II\~ ELLC-: 588. 50 

UPSTREAM 
42t4.0D 23 78 

·,260. 0. 
0 37 0.00 

0, 000098 14. 

·· 5CGM} 42Ei. 000 

FAC~ OF RAILROAD BRED~E 
581 28 ~.00 0. 00 

,1259 1 0. 
2. 27 

1 ~. 
(). 27 

14. 
0. 000 

0 

"Jf.70 E\,lCR0ACHMENT STATI0:4S= 131 0 260.0 
0 00 ~215. 00 

42b0. 
0 37 

0 O·JO·J55 

23.79 .., 
~ . 

0.29 
I 

·'SECl,10 4225 000 

581 29 
4256. 

2 l..r.~. 
l 

0. 00 
2. 

"J. 28 
t 

7. 
0.035 

1 

581 36 
1874. 
0 030 

0 

TYPE= 
581.36 

l ?90. 
CJ 030 

0 

3470 t;],JCR0 1~CHM::NT STXrI0!~5= 250.0 39,:; 0 TYPE= 

0.08 
3 

0. 035 
•J 

0. 00 
126. 

0 000 
-116. 10 

1 TARGET= 
0.07 0.00 

6. 126 
0.035 0. 000 

0 0.00 

1 TARGET·-= 

OLOSS BAl\11-\ ELE\I 
T!,1A LEFT /RIOHT 
EL.MIN SSTA 
TOPWID ENDST 

127.000 
0. 00 574. 50 

1 5 i 00000. 00 
557 50 132.00 
127. 00 259. (;O 

0. 01 
i5 

557. 50 
128.4t 

0 00 
15. 

557 50 
128 41 

i2t:;,, 000 
0.00 

15. 
557. 50 
129 00 

149 000 

574. 50 
575.60 

131. 61 
260.02 

574. 50 
575, 60 

i 31. 61 
260.02 

574. 50 
575.60 

131. 00 
260 00 

• 
PAGE ~ • 

• 
• 
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• 
• 
• 
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• 
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I r'1F1:. ,37 ;, . oe ~, l . , 

• SEc,,JO UEPTH C..JSt.:c.. GR.! {..JS k3E.LK 
G ,}LOB 11'.:l·\ ,]Ri}B A'...OB 
TI1"1!=.: \/LOB v:1-1 l/R08 X \iL 

• S:..OPE XLDBL XLC•l '.l!LODP. ! 'f'FH t,L 

. , 
!,1225, 00 23. ?9 531 ,;~9 ,). 00 0, 00 

-1200. 0 ',260 c.l 0 
0 37 J. 00 2, i-~ c.•. 00 ,). 00,J 

• 0, 000066 10. lO. 10 0 

e ·G~C'·lO 460;) OOCl 

J;165 DIVIDED F1.0!•l 

• 1230 CRDSS SECTICJ~I 460'.l. 00 EXTENDED 0 44 

• ., ,_ .···•• "" i f. "IS c...:-, 1 ·ia ,~ tirl (\ r,n .. i'--21.,U vu .. ~.,., ...,J-, .,Ji;.J.J.., -•·-T 'J, vv v. vv 

<1260. 134. 1{-).20, ;j. 145. 
0 40 0.92 4.0~ ,: .. 00 ·:,, 035 

• 0 000476 375. :.HS 375. 2 

• :-.·SSCj\JO 4900 000 

J2b5 DIVIDED FL.O~J 

• J280 G>.OSS S:C:CTTilN 470::i 00 EXTL.,,NDED 0.68 

• c□1,IFL.UEl~::;E WIT,·i UPPER CHP,N,\JEL 
,}900 co 8. 36 581. 58 0. 00 0. 00 

4260. 340. 2920 0 189. 
0 42 l. 80 5 53 0 00 I). o:35 • 0 00Ui78 300. 3,)() :300. 2 

• .I 
• 
• 
• 
• . , 
• 

F.G HI/ HL 
f'(H Ah!Ofl VO, .• 
.',NCH )!,-IR i'IITr,I 
!DC l!::CJNT CCiRAR 

581. 36 0. 0'7 0. 00 
'l 9f:17, 0. !26. 
0 030 '.i. 00(1 0. 0\10 

0 0 C1 • 00 

FEET 

.c;o; zso r\ 24 0. 05 ,.,,.,11 ..... ~, V• 

l 02,:,. 0. 140. 
0 030 0.000 0 000 

0 0 0. 00 

FEET 

582. 02 0 44 0. 23 
709. 0 i 47. 

0 030 0. 000 0. 000 
0 () 0. 00 

OLOSS 
Tkl/\ 
ELMJN 
t'l!r'W! LJ 

0.00 
! 5. 

557 ~ ..... 
C>\..I 

\43 37 

0. 17 
i 7. 

'567. DO 
323 50 

0. 20 
19 

573. 00 
336, 19 

BANi~ cLEV 
LEFT /IH:;;HT 

SSTA 
ENDST 

581 70 
582. 70 

-... ~ ...... ,,, 
i:::;;.7l1 . .., C, 

393.03 

58.L 70 
582. 70 

0.00 
391. 33 

581. 70 
582 70 

0. 00 
392,48 

PAGE 7 
• 
.... 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
• 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

l ,.!,F:·: d7 9· 03. t)_ 

1 *·tf- l:f-tl'•i'l'•,"<: ~~->HH'l.,-H *i."'***·*.i,,-if•·~·-i..1..*-r- ;-.. -J-! , .. * t:i-d<ff *~·-!Ht·il- 1:H:' ;dt· t,i-•::!-*•t.h\• ):}-tH:.r !'Hi 

HEC2 Rf:cLEASE D.'\T::CD l\l'JV 7b t,PDA TED >IA'/ 1984 
CH!"<Of~ CORR - 2'1,0~,•.)3,0<J.,05,06 
MODIFICATION - 50. 51, :;2, 53, 54, 55, 56 

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

.- 1 l"1At<HSTEE TOW~1SflIP, FJ.S 
-2 01AN I STEE" RT \IER-C.•-1,',f-11\lEL 2 
-j~3 100 YEAR FLOOD--~520 CFS 

,..11 iCt-iECi.i,, IN·::l iJI,•,fV IDIR STAT 

0 3. 0. 0. 0 OuOOLlO 

J2 NPROF IP!_OT ~'RFVS XSEC•.> XSEG,-i 

2.000 0. 000 --1. 000 0. •JO,J 0. 000 

• 
PAGE 8 • 

• THIS RUN E'.~ECUTED 1 APR 87 9.08 05 

• 
• 

, . 
• NETRIC HVINS G ~,Sf::L FG 

0. 00 0 0 0 579. 800 0. 000 ,. 
Fl\! ALLDC 13W CHN1M ITRACE , . 

0.000 0. 00;) 0. OO•J 0.000 0. 000 

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



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• . , 
• 
• 
• . : 

I 

l iP~ 87 9 r).9· 01 

ssc,io DEPT·I CWSZL t:RnJS l·ISEU\ 
(; JLOB OCH (:iROB AI_0G 
T ri1f:.'. VL,JB V:;H VROB X~IL 
SL0°£ ).;LOBL X,r_c,➔ XLOB~ J,IUAL 

· ?R□ ..:: ~ 

GC "lV"' ,J !:)00 CCHV= •. 000 
.. J.:::C,\lU O 000 

CROSS SECTHJ1\J •1T h,"INISTEt:'. tAr;E 
0 00 14. 80 57'7 80 0.00 579.80 

35?0. ·J. 35.:20. 0. 0. 
0 00 0. 00 ]. 17 0. 00 0.000 

0 O,:,od7~1 '.). 0. 0. 0 

-~6t::Ci,IO 100C:. 000 
,OJO 00 1:5 08 580 03 0. ,)Q 0 00 

35~20. 0. 35120 0. 0. 
0.09 0.00 3. Ob 0. 00 0.000 

0 000255 1000. !000. 1000. D 

· s.::c~10 1940. ooo 

3.J.70 E>~CRO/\CHMENT ST/,TlQ-~S= 5.0 60;';. ,) 
J 'NO. 00 15. 32 5'80. 32 0, 00 0.00 

J520. 0. 3520. 0. 0. 
0, 18 0. 00 2. 96 0.00 0 000 

0 000239 940. '740. 940. 0 

'1•SECr-lO 2200 000 

.3470 El\lCRO1~CHMENT ST1'1TIOIIIS= 70.0 540. 0 
2200 00 15. 39 5•FJO. 39 J. 00 0. 00 

3520. 0 3520. 0. 0. 
0.20 0.00 2. 94 ::>. 00 0. 000 

0 000235 260. 260. 260. 0 

•,·SSCNCl 2400. 000 

J•PO ENCR01~CHMENT STATIO,'JS= 120. 0 490.0 
2400 00 15.44 :iBO 44 0.00 0 00 

3520. (), 3520 0. 0. 
0 22 0. 00 2 9~ (1, 00 0,000 

0 0::)0.231 200. 2•)0 200. 0 

• 
PAGE 9 • 

·~o HJ HL oLm;s B.crNi< ELEV 
:\CH A;:;.O0 1JOL 1i,!A LEFT/RIGHT • :~NCH ;,: 1-.JR ~11'1,i ELMXI\J SSTA 
IL1C I S::Of\11 COFlAR TOP~JID ENDST • 

• 
• 579.96 0 16 0. 00 0. 00 582.00 

ii 12. G. 0:). 0. 582.00 
0.030 0,000 0.000 565. 00 227. 65 • 0 0 0. 00 1 •l2. 35 370.00 

• 
580 22 0. 15 0.26 0. 01 582.00 

l i 51. 0. 26. 3. 582 00 • 0, 030 0. 000 0, 000 5b5. 00 d26. 70 
0 0 0.00 iii?. 83 374. 54 • 

• Pi'PE= 1 TARGET= ,!,00. 000 
580. 46 0 1 ii 0.23 0. 00 582 00 

1189. 0. 51. 7. 582. 00 • 0 030 0. 000 0. 000 565. 00 225 82 
0 () 0.00 152. 96 378 78 • 

I • 

TYPE= 1 TARGET"' 470 000 
'580. 52 0. 13 0.06 0. 00 582 00 

1 i99. 0 58. 7. 582. 00 • 0.030 0 000 0. 000 565 00 225.60 
0 0 0.00 154. 21 379. BJ • 

• T\'PE= i TAR{>ET= 370. 000 
380. 57 0 13 0.05 0 .. 00 582.00 

1206. 0. 64. 8. 582.00 , . 
0.030 0.000 0.000 565 .. 00 225.44 

0 0 0.00 154 79 380.23 • 
, . 
• 
• 



• I ,. 
I 
I 

• l ,-,,pr,; 97 9 OG: Q l PA(;E H) 
' • 

• SEC.-m DEeTH C,\!SE~. CR £~JS t•!SELK EG HV HL Oi.05S BANK ELEV 
G1 (}LOil G:.H GROB ALDB ,>.CH AROG VOi.... Ti~A LEFT/RIGHT I • 7:il'IE VLOB •1'.:.H vROB x1,IL .,!M:'H XNR t..JT r~ ELM1N SSTA 

• 5 .. 0:7'E XLOBL .); -.C!-: XLJBR ITFHAL ~DC ICONT CORAH TDPWID EN:C,ST 

I • ' 
I :··81.cCr•IO 2600 000 • • J4 i'(! E,,.ICROACHMENT '3Tc,TIOivSc= :..70. 0 440, 0 TYPE= j TARGET-= 27,), 000 

• 2t:,o oo i 5 ff9 sao r,,-c; ~· 00 0. [I;) 38'j, 62 0 13 0.05 0.00 582.00 
.l520 0 3520 0 0 1214 0. 69. 9. 582. 00 • 0 24 0.00 2. 9() 0 00 0 1)00 0 030 0 000 0.000 5b5.00 '.225. 27 

• 0 000.228 200. 2•JO 200, 0 0 () 0.00 1:35.27 380. 53 
I • I 
I 

• I •.m:::c,io 2900. ooo 
I OPENING OF Dl::Rl~S • 2800 00 15. 53 580 53 o.oo 0.00 380,66 0. 13 0,04 0 00 586.40 

• 3520 0 3520 0, 0 1220. 0 75. iO. 581.90 
I 0 ;;'.;?6 0. 00 2.88 ,'), 00 0. 000 0 030 0.000 0 000 565. 00 227.01 • 0 01,.102~~ J 20tJ_ r:oo. .200. /) 0 ,:) 0. 00 153. 88 .380. 89 

• I ' • I ·,s,:c1·m 3000. ooo 

• I 34-70 El,ICiW1\C1~11El\jT STATIONS"' 830.0 1400. 0 T.'PE= 1 TAiWET= 570.000 • I 
3000 OD 15. 58 580 58 0. 00 0. 00 580. 71 0, t.3 0. 04 0 00 582.00 

I 
.Js.-10. 0 3~.;20. 0. 0 1228. 0. Bi. 10. 582.00 • ' 0.28 0 00 2 87 0.00 I_I, 000 0, 030 0.000 0. 000 565, 00 12~14. 94 • 0, OJ0221 200. 200 200, 0 0 0 0.00 156. 18 1381. 12 

• I • I 
' 

Se:CtlO 350J 000 

• I ' • J470 E;11CRO.'\CHMENT ST,,T'c0,~5; 1 l 1 .3. 0 1400.0 TYPE~ 1 TARGET= 287.000 I 

'3500. 00 15 69 580 69 0.00 0.00 580.82 0. t2 0. 11 0.00 582. 00 

' 
.. ]520 0. 35::'0 ,), 0, 1 ;246, 0. 95 i2 582.00 • I 0 33 0.00 2 82 CL 00 0.000 0 030 0. oo.::., 0.000 565.00 1224. 55 I • 0 000212 500. 5•)0 500 ·;) 0 ,j 0.00 157 27 1 '38.l. 82 

I • I • t sr::c;~o 4!JOO. ooo 

• I )470 ENC'~O'\C,-IMENT ST.".ITIGMS-= 1.83. 0 410. ,:, TVPE== 1 TARGET= 227.000 • ,,G,}0 00 20, 85 5.30.85 l/, 00 0 00 580. 'i'O 0. 05 0, 05 0. 04 581. 70 
~j520. 0. ,35~:0. 0. o . i.896. 0. 113. 14. 582 70 • 0 40 0, 00 ! 86 0. ,:io 0. 000 0. 030 0, 000 0, 000 560. 00 ~!50. 96 I • I 

0 00005;_ 500. 500. 500. ;;! 0 D 0.00 1-'U. 56 392. 52 
I 

• I • I 
I 
I 

• • I 
I 

• • 
I 

• ,. 
' 



' ., 

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

I' 

.t . 11.'.l :{ l:-f7 S-): u:J· Ui 

s::::c \JC ::;,EPTH C t,J3":L ·:R1WS 1,.1s21_i,~ ,:.:~ H'J -lL 
~I Gil.OB Ci'Cl1 ,)iFIB i',L.JJ i'\Ci·l ,Ari □:; ·,;01_ 
-;- J 1~1~~ VLDB VCri VROl.l ~i1lL r;NCl-f XNR 1,iT1~ 
E1-Cit=·E XLOSL )·:'_Ci-; XLOBl'l ITR IA1... tlK TGOl'JT CfJ:~AR 

.:·c'.,E:O!O -4 l 9?. 000 

.:•.1no EI\IC'<DACHMC::l\!T S"TATH,:•;s= .32. 0 r~5".f. J T'IPE= l T,IRGF.:T•~ 
H99 00 ;2J. J6 53◊ 8c 0 00 0 00 ::;ao. 9.t 0. 05 ,;j, Di 

3520. o. J5,,!() 0. 0 l '-1;)7. 0 I '"1 '"1 ,..,c;:.,C"'_. 

0 43 0. 00 1 82 .. ,. 00 0.000 0. 030 D,000 0 000 
l), 00004£, 199 199 i99. 1 0 0 ,:). 00 

: ::5ECrlD 4;;>00. CIOO 

3;370 NORMAL Jl1RIDGE. NRD'-' 13 MI~I ELTf1D= 5-:H. 42 ir1AX ELLC"' 1598 50 

Dot,INSTREArt FACE OF RAILROAD BRIDGE 
·1200 00 23. 36 590.86 (i 00 0.00 580.92 0. 0,b \J, 00 

3520. 0 35!9 i. 0. 1825. 2 :122. 
0 44 0.00 1. '13 •). 22 •J. 000 o. 030 0. 035 0, 000 

0. 0,)0072 1. !. 1. 0 0 () -1.l !. 90 

·'.,F.C!'J0 4214. CI00 

J:370 NORMAL IliRID~E, NRD-= 13 i1IN ELTRO= 59J 42 iMAX ELLC= 1588 50 

UPSTREAM FACE iJF- RAILROAD BRIDGE 
421<1 00 23. 36 580 Bt> Ci, 00 0 00 580.92 0. 06 0.00 

.1520 (), 35,9. i. 0. 132l,. 2. 122 
0 <+4 0. 00 1 93 D 22 0.000 0.030 0.035 0 .. 000 

0 000072 14. _4 i 4, 0 0 0 -i Li •71 

.:•BECNO 4215. 000 

'.1•1 i 0 Ej\JC RDACHMENT ST µ,T 1 rn,,s,= 131.0 260. 0 'fYPE= I TARGET,= 
4215. 00 23. 37 590, 87 0. 00 0. 00 580.92 0.05 1), 00 

J:::;20. :2. 3517 i. L .... 1936. 5. 122, 
0. 44 0.25 1 82 0.24 i), 035 0.030 0.035 0 000 

0 ():)0041 1. i. i. 0 0 D IJ.00 

'f"\'..::CNO 4225. 000 

'.31170 El~CR□t-,CHMENT STXflOMS•= 250 0 399. ·O TYPE:: 1 TARGET•= 

o;_oss BANi-\ ELEV 
Ti,,IA LEFT/RI ,:}HT 
ELMit~ SSTA 
TOPi,J:tD ENDST 

127, ,)Q() 

0. 00 574. 50 
i4 10-'.)000. 00 

557 ~~o ~32.00 
127.00 259 00 

0. 01 571. 50 
14. 575.60 

557. !50 131. 63 
128 :32 259.95 

0.00 574. 50 ... 
.I.,:>, 575. 60 

557 :50 131. 63 
128. :12 259.95 

129 000 
0.00 574. 50 

i :5. 575. 60 
557. :~o 13 l. 00 
129 00 260.00 

149. 000 

"·AGE i l 

, . 
• 
• 
• 
• 
• 
• 
• 
• 
• 

, . 
• 
• 
• 
• 
• 
• 
• 
• 

, . 
• 
• 



• • 
• 1 ,~tP I~ :37 C, O!J. ,')1 

' 
PAG:E 12 • .. 

• E'f:G/'JO DE:OT :4 C,!St:'L C:R:1,:s ~!SELK EG ~;:; HL OLOSS BANK ELEV 
,- GL,JB G2H ~~RtJB ;,, _Qi) ,.,c,-1 AR0!3 'JO_ Ti,JA LEFT/RlGHT '-' • r2:Mi: '•1L:JB VCH vRiJi3 J( ~L XN2H XNR WT•J ELMlN L~STA 

• 5LfJPE XLOBL XLCH :~L•JBR I fR lAL !DC ICONT CO'lAR 'fOP..i ID ENDST • 
• .Y2.25 00 23. 37 s::10. 87 ,~ 00 0.00 580. 92 0, 05 0, 00 0 00 58L 70 ., . 

352.0. 0. 3520. 0. 0 1927. 0. 123. tS. 582 70 • 0 44 0.00 1. 8:J 0. 00 ,'). 000 0 030 0.000 0 000 S57. 5() 250.93 

• 0 000049 10. iO .to. 0 0 0 ,'). 00 1'-!L 66 39;:?, 59 • 
• ·S~CNO 460(>. 000 • ]~65 DIV:.DC::D FL□,.J 

• 32SO CROSS SECTION 4.1,on •JO EXTENDED 0 01 FEET • 
• 

~., , .-..r. 00 1.3. 91 ~r-,..-,,, ~, .. , .~,n " ,'"\,'"\ .;::n, .. " .-,,-. , ... , r,A .-. 15 581. 70 ~-u::,uu ~-...,.v. ~r 1. •.J. vv V. V'J .JO-", •• " ~·J •,; • ...... ""T ~-
3520. 51 )469 0. 76 966. 0 136. l6. 582. 70 • 0. 47 0.67 3 59 0. 00 'J 035 0 030 0. 000 (I 000 567. 00 0. 00 

• 0, 000:395 375. :~75. 375, 2 0 0 0.00 271 64 389.21 • 
• , s;;:c~,o 4900.000 

I • 8265 DIVIDED FLO•;J 

• '1:)CJ-(j 
''-'-J•...- CROSS SECTION 11,:;,nn. r1n i:-·,Tr.Nni=-n 0 21 •::-EET • 

CONFLUEW:E. WIT•·! IJPl'°E:1 CHANNEL • 4900. 00 8. 1 I 581. 1 i 1), 00 0 00 :381 
,. ,., :;.,_ 0 .111 0.20 0.21 581. 70 • J520. i52. 3368 0. 106. 644. 0. 142 18. 582.70 

• 0.48 1. 43 5 23 •). 00 0.035 0.030 0.000 0. 000 573. 00 0.00 
0 001432 300. 300 300. 2 0 0 0.00 295.40 3-10.21 • 

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



• 
• 
• 
• 
• 
• 
• . , 
• 
• 
• . , 
•· 
• 
• 
• 
• 
• 
• 
• 
•· 
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I ,~ 1'r-l 87 9 C8· •)i 

~~*·~~****-~*~***~·*~**•~*···•~*~*':*~***~**~**~~***'*~* 
l1E".:2 RELSASE DATED NO\/ 7,~ •JPUATED MA\/ 1984 
2RROR CO~R - Ot,02,03,0•,05,06 
~ODlFICATION - 50,51,52 33, 54 55,56 

':"•*•~ it• ... ,-# ***1'•~*,rer**-t•df * l}-i~•i• f~*•r--,..:. *~-u,4--J.~ •~*:,1 h**~"t:*-J..'•,,_~ l'f-{: * **i{·{t•*·~* 

·; :1 l"IA,~ISTEE TOwNSHtP, F;S 
-.· 2 MANISTEE RIVER-C~l,'1,•INEL 2 
:·3 100 YEAR Fi..ODD--25:?0 CFS 

Jl JCr!ECK !NG ,,,r ... 11,1 IDIR STRT 

0. 1'1 .. , 0. 0. 0 000000 

J2 •1IPt'lOF TPLOT PR."'VS XSEC,' xSECH 

3. 000 0. 000 -i. 000 0. 000 0 000 

• 
PAGE Ll • 

• THIS RdN EXE:'.:UfE.:) i A!"R 87 9 08·06 

• 
• 
• 
• l1ETRIC HVINS Q ,,JSEL rG 

0.00 0.0 0. 579.800 0.000 • 
FN ALL.DC IBw CHNIM lTRACE • 0.000 0 000 0.000 0. 000 0 000 

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



• 
• L .~.rn E17 9. o,~: -~, l 

• SECillO DEPTi-1 C1.JSE:L CR1WS l,.;SCLV\ 
Q GLOB Q•~H ·:lRJB l>L.O::l 
T:iMC 'JLDB VGH VR,:lll Xi'iL 

• SLOPE XLDBL XLt:-l ;(LJDR ITRI A:.. 

• ,'l ?,;oi.:- 3 

;;c,, JV'" 0. 500 CE:IV~ •. ')00 

• .-3~C,\JO 0. 000 
CR:JSS 3ECTI0"1 AT MANISTi:.E LAV£ 

0. 00 14. 80 579. 8,) (). :)() 579.80 

• 2520. 0. 25~0. 0. 0. 
0. 00 0. 00 2. 27 C,, 00 •J. 000 

0 0001.'iO 0. 0. 0. 0 

• -SECNO 1000. 000 

• 1000. 00 14. 9.IJ 579. <;'4 0.00 0.00 
2520 0. 25 ... ;(). 0. 0 

D 12 0. 00 2.23 () 00 0.000 
0 000135 1000. • lOOO 1000. \J 

•SEC~JO 1940. 000 • '.3470 ENCROACHMENT ST<loTIOJ1iS= 5 0 005. 0 

• ). c,•.:;o oo 15. 07 580.07 0. 00 0. 00 
;:,5~0 0. 25~0 0. 0. 

0 24 0 00 2 19 0. 00 0.000 
,.) (100,31 940 •· 9 .. f(> ';•40 ,j 

'•SECNO 2200. 000 • Jtl7Q El'-JCROACHMENT 8Tf\TTOl11s0 , 70 0 540. 0 
2:~00. 00 15. 10 590 10 0. 00 0. 00 • 25:20 0 2520. 0. 0. 

0. 28 0. 00 2 18 0. 00 0. 000 
0. 000130 260. 260 260. 0 • 

; S£Ctl0 2400. 000 • J•:7O ENCRO:,CHMENf ST.~TiOtJS= 120. D <i-90 () 
211::io oo 15. 13 530. 13 0. 00 0.00 • 25:::?0. 0. 2520. 0. 0. 

0. 30 0. 00 2. 17 ,j_ 00 0. •)00 
0. OC/0.129 20]. 2:10 200 () 

• 
• 
• 
• 

EG f-<V HL 
/-:iCH AROj \/CL 
~M~H -~~,R I..JTl'i 
!DC ICOrJT CDRAR 

379.88 0 08 0. 00 
i l l 2. 0. 0. 
0 030 0. 000 0.000 

0 0 0. 00 

580. 02 0.08 0. 14 
l. 132. 0. :;[ ~u. 

0.030 0.000 0. 000 
0 0 0.00 

TYPE= 1 TARGET= 
:580 14 0. 07 .. -). 12 

1 l 5 l. 0 50. 
0 030 '.), 00-!) 0. 000 

0 ,,j .;:), 00 

TYPE.= 1 7AiWET= 
580. 18 0 07 0. 03 

1 t 5o. 0 57 
0.030 ,), 000 0. 000 

0 0 0. 00 

TVPE= 1 TARGET"' 
580.20 0 07 0.03 

1160. 0. 63 
0 OJO 0 000 0. 000 

0 0 0. 00 

m.oss B ANi-l 2L EV 
T',JA LEFT/RIGHT 
ELMIN SSTA 
TOPWID EI\IDST 

0.00 582 uo 
0. 582.00 

565. 00 227.JJS 
1 '¼2. 35 370. 00 

0 00 582 00 
3. 582.00 

565. 00 227. l7 
145. 16 :J72 33 

600.000 
0.00 582.00 

6. 582. 00 
565 00 226. 71 
147. a::i 374. 51 

470.000 
0.00 582. 00 

7 582.00 
565. 00 226 59 
148. 48 375. 08 

370. 000 
0.00 582 00 

8. 582. 00 
565 00 226. 50 
ji!,9,0i 375. 51 

PAGE U, 
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1 ,\Pll 87 •::· 08: ,,:, l 

Et::C!·,O 
Q 
T".t~E 
SI_OPE 

DEPTh 
QLOiG' 
\ILOn 
iL011:iL 

,·SEC.~O 2600 000 

CtjJ::i~t.. 
G1~•-1 
V•:H 
XLCr! 

1•1 70 t::NCRCJ,1\-'.° Ht•IENT 5 f,,,.T 1 o,,,s=, 
;::600.00 15 io 530.1.!> 

~5:'20 
0.33 

0 000129 

0 
0 .. c)O 
200, 

kSECNO 2800 000 

25;.20 
2, 1 !' 
200 

OP~i'HiNG :JF BERl"!S 
2800 00 15. 18 580 1Ei 

25,.~0 
0. 35 

0. OuOl.26 

(I 

0. 00 
200. 

a•Sic:Ctl!O 3000 000 

2520, 
2, 16 
~00 

3<f70 El\lCR!JACHMENT STAT !01115=• 
30~0.00 15.21 580 21 

2520. 0. 2020. 
0.38 0, 00 2 15 

0, 000126 200. 200 

:,ScCi>!O 3500. 000 

:A70 E~lCROACHMENT STATIOl,!S== 
3500 00 15,27 580,27 

2520. 0 25~0 
0 45 0. 00 ;;;, 13 

0. 000 (24 500. 5•}0 

·,Si::CI-.JO 4000. 000 

31po ENCROACHMENT STATIOMS•= 
.11000 00 20. 36 580. ::lb 

2520. 0. 2520 
0. 55 0 00 I 38 

0.000029 500. 500 

Cf~ 1 WS 
:i1R"J.C 
JROB 
XLO:SR 

_7,J. 0 
·.i 00 

0, 
). 00 
200. 

,J, 00 
0. 

o.uo 
200 

330.0 
Q,00 

0. 
0.00 
200. 

1113.0 
0.00 

0. 
•J. DO 
300. 

1.83. 0 
0.00 

0. 
0.00 
500. 

~JB(LV:, 
f-\LOB 
~,~L 
I TR 1 t>,:. 

GG 
:,.c ·I 
·U\jSH 
::oc 

.fLi·,i..1. J 7 tPE= 
0 0 1] 5BrJ 23 

0 i 164 
0 ,J(l:J O 030 

0 0 

0,00 
0 

0. 000 
0 

580. 26 
l 167. 
0 030 

0 

14QO. 0 TYPE= 
0. 00 ·380. 28 

0 ! i 72. 
0.000 0.030 

0 0 

14()0 0 
0. (JO 

0. 
0. 000 

0 

TYPE= 
580. 34 

1181., 
0. 030 

0 

<lJIO O TYPE= 
0 00 '380. 39 

0 18~~8. 
0.000 0 030 

2 0 

f--1\) 

,o,ROB 
XI\IR 
!G□J'JT 

~,L 
,/Cl_ 
·,ffN 
'.;ORAf~ 

i TARGET"" 
0. 07 ,:J. (13 

0 68 
0.000 0. 000 

0 0. 00 

o, 07 
C, 

0.000 
0 

0.03 
73, 

0.000 
0.00 

1 TARGE;T"' 
0 07 0. 03 

0. 79. 
0.000 o. 000 

0 0. 00 

1 TARGET= 
0.07 0.06 

0. 92. 
0.000 0. 000 

0 D. 00 

1 TARGET= 
0. 03 0.03 

0. :i09. 
D 000 0.000 

0 0. 00 

□LOSS Elil,NI<. C:LEV 
TcJA Lf:FT/HIGHT 
Ei..MTN SSTA 
T<JPWID ENDST 

270. 000 
0.0D 

9, 
5t-,,5·. 00 
149. 54 

0.00 
9. 

565.00 
148.97 

570. 000 
0.00 

10. 
565•. 00 
150. 59 

287. 000 
C>.00 

12. 
56::i. 00 
151. 87 

227. 000 
0. 02 

13. 
560.0() 
13<;•_ 58 

582.00 
582 00 

'226.41 
375.96 

586. 4,") 
581. 90 

227. 42 
376.39 

582.00 
582 00 

jl226. 23 
ll376. 82 

582.00 
582, 00 

:l226 01 
:t377.88 

581. 70 
582. 70 

251. 50 
391. 09 

• 
PA,~!:': 15 ,. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

, . 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• ., 1 "'., ' ,. ::.J7 S· D-8. r)l ., S!cC~.C DE:=-Ti I C ·JSF-L CR,WS ~JSEi.t'. EG H<i HL t, :ilOB QCH GRJB A:_09 AC:i-l A,'{OB 1•.lDL 
T ll"E -.ilOB VCH VRJB Y, ,•it '(Ni:;H X JR !,JT '" 

• SLOPE .~LOBL >!~Ch xb1IlR I 'fR I1-\L !DC ICONT CDRAR 

• -'S::Ci-:0 4•.9·-?. 000 

"":tit -:ir~ Ci.tr ont-.rUMCb.tT C"-r t1. T 1 ni-.re- ' '".'.)'"1 .~ ""'"' 
,., -rvoc- • 7Af:ll2:CT..,., .. , - •. lJ •-1~...,_I\L.'rl'\,,<l ii 1lw-l"l t ~I;-~ J .Ll..-~o.,."- • •->~- '.J J;:..-.J-... ~ •• J ---

, ; r-'I iY\.-"1- I ~-· 

• •'. t 99 00 22.87 5'30. 37 0. 00 0.00 580 . 40 0.03 0. 01 
2520. o. 252~ o. 0. 1875. 0 118. 

0. 5·:;, 0 00 I., 34 :,. 00 0 000 0. O"JO 0.000 0.000 

• 0 COOU26 199. 199 .!.99. ~ 0 0 0.00 . ., 

• -,SEC!vO 4200. 000 

:J370 l'/ORMAL BRIDGE, NRD= i3 MIN E;,..TRD= 591 42 :iA't, ':::LLC= 588 50 

• DOWNSTflEAM FACE '.JF RAJ'_RQAD BHIDGE 
-12•JO 00 22.87 580 :17 0 00 0 00 '580.40 0 0'3 0.00 

• 25.10. /), 25/10. 0. 0 1768. 2. 118 
0 59 0. •)O 1 •13 0. 15 0.000 0.030 0, ()35 0.000 

0 0,)0040 L 1 i. 0 0 0 -107. i5 

• -'(8::C,~0 4214. 000 

• :.J370 NORMAL BRIDGE,N~D= ~:J MIN E•-TRD-"' 591 42 MAX E'.LLC= 588. 50 

UPSTRE,',M FACE CF R,~ILROAO l3RIDCE • 42.~4 00 22.87 
.-2520 0. 

0 59 0.00 e ~ ,-,. .r\.l"\r. J'J ;•, 'A V t.}V\.,,'V~\J i'+. 

• I .SECNO 42i5. 000 

• 
• 

4215.00 
~520. 

0. 59 
0.000024 

22.88 
i 

0 t9 
L 

580, 37 
h!520 

j 43 
4 J, 
J."t 

5'30.38 
25!.8 

I, 34 
l 

:<470 E,'>lCROACHMENT STATIO;.Js~ • 
• 
• 
• 

;)_ 00 o. 0-0 380. 40 
v. 0. 1768. 

o. 15 0.000 0 030 
• A ~ ~ , .. V V 

,31. 0 R60. t1 TYPE= 
0 00 0. 00 580.40 

L 6. J,974. 
,::, .t8 0. 035 (, 030 

1 0 0 

:::>50.0 'J99. ·) TYPE= 

0. OJ 0.00 
2. 118. 

0.035 0.000 
~ - "'I'\~ . "' ,., -J,.V,1 • . .., 

! 'fAHGET= 
0.03 0.00 

5 119. 
0. 035 (), 000 

0 0.00 

l TAi<GE'T= 

• 
f"AGE i!> • 

Ol..C'!3S BANI\ ELEV 
Ti.JA l..EFT/RH;HT • ELMIN SSTA 
TOPUID ENDST • 

• i~J ,.,,.,,., 
J, ~~,. ,...,""...., 

0.00 574. 50 
14. 100000. 00 • 557. 50 132.00 

127. (10 259.00 • 
• 
• 0.00 574.50 

14. 575.60 
557. 50 131. t..6 • 128. 20 259.86 

• 
• 

0. 00 57t!. 50 • i4. 575.60 
557. 50 131. 66 
" ,_,,..~ ~" '"'li::.n i".~L • .!.i:;;~0 ,:.V GJ7. 00 -

• 
129.000 

0. 00 574 50 • 14, 575 o•::J 
557 50 i3i. 00 
129 00 .260.00 • 

• 
149.000 • 

' • 
• 
• 



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

.. i; "', ,, re, 87 9 (l.:;l· o:, 

s;C11jG iJEPT.-1 ,::,.,tS.:;.L '.:R ! ,.4.3 
0 (,LOB G-:H i"1h.GT:! 
TI",( '.}LOB v::H JRIJE: 
S~.OPE XLGBL XLCH XLCBR 

·•225. 00 .,,j 
c.~ • 38 5E;C, 23 'J. 00 

2520. 0, : 5~0 v. 
0, :'jCi 0 00 1 3e, 0. 00 

0 0.}0025 1 ·;,, . () :lO 

,l St:C•'40 460D ,)00 

:.~~-!.15 DlVIDED FLOW 

~.:,/)0 00 13. 40 580 <)•'.) J 00 
2520. 8 2512. 0. 
0.63 0.38 -, 

C. 80 :i.00 
0 00Q2fl3 375. 375 375. 

~ GEC-;"O f)900. 000 

:1265 DlVIDED FLOW 

C ONFLUl'::N<",E: W1T'1 JPPE'< ::HANNEL 
'½900 DO 7. 54 580 5.::, ,) :)0 

2:c;20. 29. 24•n. 0. 
0. 65 0.89 4 3:;> •J. 00 

0 001128 30•). 300 300. 

PAGE 17 • 
,i 3E:.• .. t<. .)l clv' HL OLOSS Bc,NK E.LEV 
-liLDG 1;CH A.,OD VOL T:./A LEFT/RIGHT • i. \)L : t,,::H ;,:;,,ir; l·JTN ELMIN SSTA 
I:RIAL 1DC 1.:0NT CORAR TOPWID ENDST • 

0 00 ;:!80. 40 0.03 ,j, 00 O.OJ 581. 70 
0. 1857, 0 s 19. 14 582 70 • •). 000 Q. o::;o •.). ()00 0 000 557 50 251. 49 

0 0 •J 0. 00 t39.64 39L ! 3 • 
• 

0 00 500. , .. ., ;:,~ 0. 1 ~~ 0.02 0. 09 581. 70 • 21 897. 0. 131. 16. 582. 70 
0.035 0 030 0. 000 0.000 567.00 69.21 

1 0 0 0.00 186 67 386 67 • 
• 
• 

0. 00 580.84 0.30 0. 14 0. 17 581. 70 
32. 567. 0. 136. 17. 582. 70 • 0.035 O.OJO 0.000 0.000 573.00 60 03 

2 0 0 0.00 224.37 387 39 

• • 
• 

, . 
• 
• 
• 
• 

• • 
• 
• 



• • 
e PAGE • 
• THIS RUrJ E;(ECUTED 1 APR 87 9·08:08 

•· ~~·1' ~ ~~ .. ~-<·** * ~?~*** -~~, •"<"**1!- :t-11 "1•~4-·kif•~~~* ~~t Jf-* .~* 1:f***it"**-*** ~* 
rlEC2 flELS:Ai:l£ l'.;f.\TSD N:JV 71::: UPDATED MA'/ 1984 • :::RC.:GR •::ORR - 01, 02, ~3, ◊4, ::,5, 06 

• '."IOOI""IC1ciTEIN 30, 5,., 52. o.J, 54, ~>5, 56 
~·***·~********~ ** 1'*•"}****·~~.Jr•~-{.~****·~·***~*********** :,.}·If • 

• T1 MA>lISTi::E TOWrJSi·li?, FIS • T2 MA\IISTEE Fl rv:::R-·C, IAi>iNi:L 2 

• ~: 3 iOO YEAR FLOOD-·· 1 520 c~s • Jl I CHECK ING ~./INV IDIR STRT .'IETRIC r!VINS Q l.JSEL FG 

•• 0. 5. D o. 0.000000 0. 00 0.0 0. 57'"1. BOO 0. 000 • .l J2 Nf>ROF IPL.OT "'R=vs XSEC•/ XSECH l'.:'I', ALLDC 10W CHNIM !TRACE • "!·. 000 0.000 -l. 000 0.000 0.000 0.000 0. 000 0.000 0.000 0 000 

•• • 
• • 
• • 
• • ., • 
• • 
•• • 
• • 
• • 
• • 
• • 
•· • 
• • 



• 
•: 

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

1 11•.f"'~ :37 

m::ci-,10 
(.,' 

T 1\•1E 
SLCPE 

'P•sOF •'f 

9 ~J8 ,~-1 

DE,::."fH 
:JLJB 
•,1LCJJ.l 
;O:LOBL 

C ,-JE; ::._ 

0:::1, 
V~H 
x_c·-1 

::c:w,-, 0. 500 CEHV=- l ,'JO() 

. Sf:C11~0 0 0 :10 

cR·:ws 
ClROB 
\JR0B 
XLCBR 

!,JSELV, 
A ... 00 
}:,,1L 

I-RIAL 

EG 
r\~H 
:<t\JCH 
IDC 

:ROSS SECT[O~ ~, M~Nrs-EE U-\hE 
0 00 14. 80 579 81) u. 00 

l 520. 0. l ;:,20. 0. 
0 00 0.00 t 37 0.00 

0. 00005:. 0. (,, 0. 

·SEC!~O 100:J 000 
1000, 00 14.85 

1520 0 
0.20 0 00 

0 000050 1000. 

- s2c:m t 94,> ooo 

579 85 
.1.520. 

J.. 3o 
100() 

3470 EiJCR0~\CHMEI\IT ST.I\TIOi\lS= 
1940 00 11.90 579.90 

1520. 0, :520 . 
0. 40 0 )O 1 35 

0 OOOJ50 940. 9~0. 

-~ssom ~~200. ooo 

.3'-!-70 El~CR0/\CHMEN f ,n "> T TOl~S= 
22•)0. 00 

1.520. 
0. 45 

0 000049 

1·~- ·,1 
0. 

0.00 
260. 

-:••SECNO 2400. 000 

5179 9:! 
1520 

1. 35 
260. 

3470 ENCRO/\CH~lf.:Nf srATIO,,tS= 
24·)0 00 1-'I. ::;>2 t:;,79 92 

1520. 0, 15:20 
0 49 0 ·JO 1 35 

0.000049 200, 2•JO 

0,00 
o, 

0.00 
1000, 

5. 0 
0,00 

o. 
,} 00 
9,,0. 

70, 0 
J. 00 

0 
'.). 00 
,260. 

L20. 0 
;), 00 

0. 
;:, 00 
,200. 

1579, 80 
0 

j_ 000 
0 

0.00 
0. 

:,, 000 
0 

:579. 83 
111,:;! 
0, 030 

0 

579.88 
j_ 1,\ 9 
0. 030 

0 

t,05. •) TVPE= 
O.OD 579.93 

0, 1126. 
0. 000 0 030 

0 0 

540. ,) TYPE= 
0, 0;) 37'? 94 

0 1228. 
0. 000 0 030 

0 0 

490, .J TYPE= 
0 00 379. 95 

0, 1129. 
0. ()00 0 030 

0 0 

H•J 
.~ROD 
X '1H 
r::oNT 

0,03 
0 

0.000 
0 

0 03 
0. 

0 000 
0 

HL 
\,r(J:,_ 

WT,\J 
CIJFiAR 

0. 00 
0. 

0 000 
0, 00 

0.05 
26. 

0, 000 
0.00 

1 TARGET= 
0 03 0. 05 

0. ~10. 
,), 000 0. 000 

0 0.00 

1 TARGET"' 
0.03 0. 01 

0. 57. 
0. 000 0.000 

,) 0. 00 

1 Ti!,RGET~ 
0 03 0. 01 

0, 62. 
0.000 0.000 

0 0. 00 

~□SB 
TWA 
ELMlN 
T□PWID 

0. 00 
0 

565 00 
142. 35 

0. 00 
3. 

5,h5. 00 
143. 37 

600.000 
0, 00 

6 
565. 00 
l44, 33 

•'"170. 000 
0,00 

7. 
565 00 
144. 59 

370. 000 
0, 00 

8, 
565 00 
144 79 

BANi'. EL.Eli 
LEFT;RlGHT 

SST/I, 
EN.OST 

582.00 
582 CIO 

227. b!:> 
370,00 

5B2.00 
:582, C)O 

.227.48 
370. 8~► 

582.00 
582 00 

227. 31, 
371. 6~~ 

582.00 
582 00 

227. 2e, 
.371. 86 

582. 00 
582.00 

227. 2a 
372. o;! 

,·>AGE 19 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



•• I • 
tit 

~ if"i::' I~ e 7 9· (>3. G.t i"AG·E 20 
I ,. 

tit 
::~t:~C.~O DEPT,-! C. 1,_,15 :'.L '.·;n r..is t.,1·5E .. K ·.::.::; H',I HL OLOSS B t\N!<- !:.LEV 
(,, GLOH QO, QRLlD •\LOD ... cr1 A<CB VO ... T!.JA l£FT/RIGHT • T:M..: 'JL.GB I,'(, H vRIJH X1 JL XNCH X1\IR WTrl ELMIN SSTA 

tit 
St..OPE XLGBI_ XLC.-! XLOE-R rrn1.11,L 1DC 1 COel'T CORAR TDPWID ENOST • 

tit 
·,,SE:er,m 2:,00. ooo • ::-'470 El•.fCROACHMENT STATIO\l!S= i70 0 440. :} T·IPE= 1 TARGET 00 270. 000 

•• 
2600.00 14. 93 57..;, 93 J. 00 0. OD 57'1. 96 0.03 0. 01 0. 00 582. 00 

J.,520. 0 1520 0. 0. i 130. 0. 67. 9. 582.00 • C, 5:3 J. •)0 1. 84 ,:;, 00 0.000 O 030 0. ,)00 0 000 565. 00 227. 20 

tit 
0, 000049 200 2u0 200 0 0 0 0.00 144 99 372. 19 • 

t1• ' 
·-s:;:cN□ 2000. ooo 

I wPENING OF B~Ri1S • .;>800. 00 14. ,;,q 57Q, 94 D.00 0.00 579.97 0. 03 0.01 0.00 ;:;86. siQ 

tit I 1520. 0. 1520. 0. 0 1132 <j 72. 9. 5l'ii. 90 
I 0. 58 0. 00 1 34 ,). 00 ':I. 000 0 030 0 000 0 000 565.00 227 71 • 0.000049 200 200 200 0 0 0 0 00 144, 64 372. 35 

•• 
I 
I • , Si::C .JO 3000. 000 

tit J470 E'1lCROACHMENT ST/-',Tl.0·-16= ::;:JO. 0 1400. 0 TYPE= i TAr'<GET 00 570. 000 • :3000. 00 14. 95 579. 95 ,]. 00 0 00 579. 98 0.03 (i. 01 0.00 582 00 

•• 
!. !520. 0. :520 0. 0 l 133. 0. 7?. 1.0 . 582. 00 

I 0. 6t:! 0. 00 j ;3~} 0. 00 ,), 000 0 030 0.000 0.000 565 00 1 ?.27. 13 • Cl 0]0049 .~oo 2,:,0 200. 0 0 0 0. 00 145.39 1372. 52 
: 

•• I • ' 
'Si::O!O 3!:>0C 000 

I 

tit J,PQ ENCROACHM!::NT STATIOHS~ 1H3. 0 1400. 0 TYPE'-" i TARGET~ 287. 000 • 3300. 00 14 '18 !:>79 98 ,), 00 0.00 .580. 00 0.0:3 0.02 0.00 582.00 

I 
15'20. 0 ~ 5;;iO 0. 0. 1 ,37. 0. 90 i2. 582. 00 

•• 0.72 0. 00 l SL/ ,). 00 ,) OO•J 0. 030 J. 000 0 000 565.00 1227 04 i• 0 0)00'19 500 5:'i,: 500 0 0 0 0.00 tr15. 8'7 1372. 93 

•• I • ,,St::Ct-lO 4000. 000 
I 

•• 
I 

TARGET= • J47G ENCRO,O\C•➔MENT 3Tll\TIQl,;S= l83.0 410. u T '/PE"' 1 227.000 
,moo. oo 20. 01 580 Oi 8 00 0 00 388. 02 O.Ol Q, 01 0.01 581. 70 

' 
15tO. 0 15:20 0. 0 .I 779. 0 107 i3. 582 70 

•• I 0.88 '.)_ 00 0 8~ J. 00 0 i)Q,'.) D 030 0 0(),:) 0.000 5b0.00 25i. 90 • C> ODOOJ. i 500. 500 500. ! 0 lj 0.00 138 13 390 03 

•• • I 

•• • I 

I 

•• 
I • 

, •. ,. 



"I 

• 
• 
• 
• 
• I 

• 
• 
• 

l ,>P,i ,37 9 08· ~).,;_ 

£,:er Jo 
0 
-,~ _d~-t'::. 

PLOPE 

DEPTi-: 
1}LO!l 
\/LOE 
~LGBL 

,,St:c'l' 10 q,i99. 000 

CilSEL 
1:~c·-1 
VCH 
ULC:l 

:J470 ErJCR0.4CHMEN·r ST<J;11o;•JS== 
'-IF/CJ 00 22. "31 580 01 

!. 520. 
C 95 

0 O,)O(,iO 

0. 
0 00 
199. 

--m::c:,io 4200. oo::i 

i520 
0 83 
i c;9 

CR.HIS 
i~Rl!J 
'JRJ.:3 
~LJJR 

132. ,:) 
.~, 00 

0 
D 00 
;99 

1,.lGEUi CG 1-1'✓ HL 
.'\LO~ AC ,..j AROB •.10L 
Xl1!L '{N:H }U·lR '.HI\I 
JTR~A:_ ·:oc r ,:rnff CORA.~ 

259.0 T•tPE"' l T,l,,HGETc: 
0 00 580. 02 0. Ol 0.00 

0 1329. () l 15. 
0.000 0 o::w O.GOO 0, 000 

,J 0 0 0 00 

"•370 NORMAL llRIDGlE,NaD= 1.3 MIN E,_rnD= 591 42 '-IAX ELLC= 538. ~;o 

• DOWN3TRE.o.M FACI~ OF RAii_ROAiJ BR IDQE 
~1200. 00 22. :51 580 0, 0.00 0. 00 580. 03 0 Oi 0. 00 

• 1520 0. 15:20. 0. 0 172b. ~~ 115. 
Q. CJS 0 00 0 88 '.). 09 0.00'.:o 0. 030 0 rJ'.35 0.000 

\), G1JO(I i 6 i. .l i. 0 0 ::i - 103. 80 

• •>Sf:Cl-'I0 42 J 4. 000 

• J27C NOR,1;\I_ ORID,i;JE, N~D= '.3 rHN E_TRD= 591. 4'.2 :•1A.~ :.?.LLC~ 588. :50 

• UPST/~EAN F,c,CE f..'F flAILR,JAD rm·;))GE 
4~:1'i 00 22 :51 580 Ot 0. 00 0. 00 3BO. ::l3 0. 01 0.00 

.\ 520. 0 1~20 J. 0 l 72f,. ;2 116 
0. 95 ,:, 00 0, 88 (). 09 0 1)00 0. 030 0. 0~35 0 000 • 0.000016 1 ,._ 14. 14, 0 0 j -·103. 81 

• ""SECf\10 t:215. 000 

• J470 ENCROACHMENT BTA"riOl'JS= 131. 0 260.0 TYPE= 1 TARGET= 
-}2! 5. 00 22. 52 580 02 0. 00 0. 00 380. 03 0 Oi 0.00 

1520 1 lS 9 0. 6. J929. 4. 116, 

• 0. 95 0. 1;:! 0 83 :, i 1 0.035 0.030 0. ,):)5 0.000 
C 000009 1. 1 1. 0 0 :) 0.00 

• : · s::c,-.,o 422'5 000 

]<PO E,-.JCRO.o.CHMENT ElT,;T ro,,1s,, 250.0 399. •) Y'i'P E= TARGETa: • 
• I 

• 
• 

• 
F'A-?E "H r-• • 

o:_oss B,<;f,l)(. ELEV 
T,1A LEF~·;;n,]HT • E:::..M IN SSTA 
TJPl,i!D ENDST • 

I • 

127. 000 
0 00 574. 50 

.l 4. 100000. 00 • 557 50 132 00 
1.27. 00 ~~59. 00 • 

• 
• 0.00 574. 50 

14. 575.60 
557. 50 l 3 i. oB • 128. 11 259.80 I 

; 
, . 
• 

0.00 574 50 • 14, 575. 60 
557 50 i3i. 68 
128. 1.! 259.80 • 

• 
129. 000 

0. 00 574. 50 • i4. 575. 60 
537. 50 131. 00 
129.00 260.00 , . 

• I 

149.000 '1. 
;e 
I 

• 
• 



• • 
• l ,:,pq 87 9 •.):CJ. '.J1 PAt~E 22 -.. 
• 21=:Ci~O 0£?TH C •,1s,: 1 .. GR•WS \.J3EU\ £::~ Hv HL OLOBS B o,l>JK ELE\.' 

C QLCi13 Gl,'.::H GF:CB ,,,~ QB ,\(H A"lOB <JO~. ,l~A LEFT/RIGHT • Ti M!:c VL813 V~H 1/R,::tB XiJL ~:r,,:H XcJR wT:·J EL.HIN SSTA 

• C.LDPE XUJ!3•_ X1_C1 l :<L ]l'lR !'TRIAL IDC: r::ONT CO.'<AR TOPWID ENDST • 
• 1/2.25 00 22. 52 580. 02 0. 00 o . 00 580.03 0. Ol 0.00 0.00 581. 70 

t. 5~:20. 0. 1 ~~20. 0. 0 1807. () i 16 i4. 582 70 • 0.9b 0.00 0 84 ::, 00 0.000 0 030 0.000 0.000 557. 50 25i.89 

• 0 ,,0001 i !.U lO j 0. c\ 0 0 J. 00 138. 17 3'i0.06 • 
.. SECMJ -'i-60:). 000 • -3265 DiVIDED FLOW 

• -'1600 00 13 03 580 -:J:3 (:. 00 0 00 500.08 0. 05 -J. 01 0 04 581 70 • t520 i 1519. 0. 6. 849. 0 128. 15. 582. 70 

• i 02 0 16 i. 7'9 .-. 00 ~ ~~~ ....... .r. -,,r,. ·" ~J"\r, r. f'\r,rr. C.l.~ l"\f'. o:=. .-,f\ 
V •.). v ... ,~ V. V..3U . ., VV'.J •..;. v ..... u ._JQr. v·..; \-1,J. -~-

o. 000107 375. 375 375. 0 0 0 0. 00 155.Si 384 84 • 
• -.st=CNO 490').000 • 

:1~~~5 DI\llD;::O F~OA • • ::ONFLUENCE w:;T i UPr'ER CHANNEL ., - 4900 00 7 09 580 O·i 0. 00 0.00 580.23 0. 14 •). 06 0 09 581 70 
1 c; ')r,, ..., ' ;a:;, ' •7 0. 8. c;rio 0 l33. 16 . 582, 70 J...J~•.J ~ ,L ..... - ., • ,.r-r ,· • • 1. 04 0. 40 2 98 ,) 00 O.D35 0 030 0.000 0 000 573.00 8• ~- 56 

0.000571 300. 'J:JC. 300. 2 0 0 0 00 159. lb :385. 17 • • 
• • 
• • 
• • 
• • 
• • 
• -• 
• • 
• I • 

• 



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

- .,. ------ - ~-- -

" ·~Pn. 67 9 o:,. u, 

1.~,t'.! •i!- i-. ""*_... .. -: * •i}* ~ ~ 1--H· ~-i.- H~*~ :--!:!-•:-tw ,;,,t: -••~•.f(-f~-'1--i-~-**1!-* \!,* • JE.·t!-~- 1:E-i':*-H ,•--J.$ 

HE•:2 Ri='.L£ASE D,'Tl'.:D N'.JV 7c, UP:)A 7 ED Nt,i 1984 
!::.'.RRO.~ CORR - 01, 02, 03. 0-f., !J5J 0~ 
i'iO0ff'lCATiON 10, 5L ::;2, 53, :;4, ~5, 56 

ksff :~*-¾1-il+--*,~ ***** :.:--*•~~ :f-'Q,if-*~·-li-~·-Y·**f'-*~~1-H.!-"1**1-f-*,.~ ** J:f-i'l **~··lt•"-* 

hA~lISTcE T OWi'IS,-H ;' , FIS .,. ... 
·1t11HSTSE Fi I VF.R -C ~/!,t!NSL 2 '~ 

r:J 100 VE.<,R FLOOD··-520 !:Fs 

l > ,, .. tGHECI'. ING •,111>Jv IDIR STRT 

0 •~>' 0 0. 0. OOOOOJ 

,}2 NPFlOF !PLOT ;:>RF\IS }(SEC\/ XSEC.-l 

i,S 000 0, 000 -LOCH) 0 000 0, 000 

• 
23 • 

• 9.08:09 

• 
• 
• ,. 

·'1ETR !C HV.tNS Q WSEL FQ 

0,00 0.0 0. 579 800 0.000 • 
,-:1-,i ALLDC IBW CHNIM ITRACE • 0. 00◊ 0. 000 0.000 0.000 0. 0()0 

• 
• 
• 
• 
e 

• 
• 
• 
• 
• 

, . 
• 

•• 



• ., ., 
• 
• 
• 
• . , 
• . , 
• 
• 
• 
• 
•' 
• 
• 
• 
• 
• 
• ,. 

,-sf.~ :.:7 

s;:::c!-.ic 
(• 

T ... 1'1::? 
3 ... UPE 

N''HOF 5 

Cjr ~J.3 ~11. 

DEPTH 
QLOB 
VL!JB 
XLOBL 

Ct,6EL 
0CH 
\ICJ-1 
)(LCH 

,,;CHV~ 0. 500 CEHV= l.000 
,t;ECMO O 000 

:R.lWS IJSf:LVi 
•JR:J:G 1',L03 
·JR ,JJJ lu•ll. 
;(L:J:.rn ..:TR I At .. 

2ROSS SECTION ,,, 11"11·Hs--Er:: LA•,!.E 
0. 00 11. 80 579. 80 0 00 579. 80 
5~!0 0 '520 0. 0 
0 00 0. 00 0 LJ.7 ,). 00 ;:,, 000 

0.000006 ::i 0. 0. 0 

~S,ECi~U 1000 000 
lOOO. 00 14. l31 579 81 0.00 0.00 

f~20 0. 520 0. 0. 
0 59 0. 00 0. 47 ,.), 00 0. 000 

0 1.lOOOOb 1000. "fJOO. 10()0. 0 

,.-SEC\,,O 1 -140. 000 

3,;70 ENCROACHMENT STAT 10•~!3= 5. 0 605. ,J 
J9tl0 00 14 81 579 81 cl. oo 0.00 

5'<0. 0. 5,..~o. 0. 0 
1 15 0.00 0 47 0 00 .J. DOO 

0.000006 940. S1 ~-0 940. 0 

·'>GECrJO 2200. 000 

Jlf70 ENCROACHMEI\IT ST1>,TIONS= 70.0 540. :) 
2200 00 14. 81 579 8i ,J 00 0.00 

520. 0 s~o. 0. 0 
J,, 3! 0. 00 0 47 0 00 :) 001) 

0 000006 .26,:•. 2'JO. 260. " 
-SEC,JD 240 11. 000 

31170 E,'JCROACHMEN, ·:ffi>iTtOHS·= .i.;~o. o ij.';0. 0 
2•~00 00 1-1. 81 579 Si D. 00 0.00 

5~0. ,). 520. 0. 0 
1 •+3 0 •JO 0 "•7 '.). 00 o. ,:ioc, 

o cc,ooo~ 200 2,)0 ·wo. ::, 

• 
f'A,;;E 24 • 

f:G Hv ➔L o,_oss BAN,'. ELf.:V 
jiic.~ /~ROB JOL T .. JA LEFT/iHGHT • R~KH l(Nr< :~TN E!. .. MIN 3STA 
:n,:; ICONT ·::on AR TOPWID ENDST • 

• 
• :>79 80 C. 00 0. 00 0. 00 582 00 

l i 12. 0 o. 0. 582.00 
0 030 o. 00•.) 0 000 565. ()O 227.65 • 0 0 0. 00 142. 35 370.00 

• 
:)79. 81 0. 00 0. 01 0. 00 582.00 

l 112. 0 26. 3. 582. 00 • 0 030 o. 000 0. 000 565. 00 227.63 
0 {) 0. 00 142 47 370. iO • 

• "/ '(PE= 1 TA'<GET== 600 000 
579.81 0.00 0.01 0. 00 582.00 

111 '.3. 0 50 6. 582. 00 • 0 030 0.000 0. 000 565 00 227 61 
0 0 0. 00 i42. 58 370. 19 • I. 

TYPI::= 1 TA~GET0 = 470.000 
c179. 82 0 00 0. 00 0. 00 582.00 I 

ti i'3 0. 5" C,. 7 582.00 • 0, 030 0.000 0. 000 565.00 227 61 
0 0 0.00 142.6i 370.22 • 

• T•(PE= i TARGET" 370. 1)00 
579 82 0 0'.'J D. 00 0 00 582.00 

1 l 14. 0 61. B. 582 00 • 0 030 :) oo::, 0.000 565. \)(} 227.60 
0 '.) 0. 00 142 64 370.24 • 

• 
• 
• 



I . ,_ 

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

' I 

• 
• 
• 
• 

,, 
. ·----·--- -- ·-- -- . 

I FPI', i37 "1 08. ,')1 

s::c1,10 
G 
·1 i t.1-: 
SLOPE 

DEPTH 
:1VJE 
··/L~JB 
XL::iI:lL 

'>·~c,,.o 260CL Jo::, 

c•,1s:::L. 
GCH 
VCH 
XLCH 

.'J4 70 EI\ICROt1CHMEhiT ST,o, T 1 o:•S= 
.'.e6JO. 00 14. 82 ~79 82 

s:~o 0 5~0 
:l. :05 0. 00 0 47 

0 O;JO~JO,~ 200. 2JO 

><8!::CJ,10 2800. GOO 
CJPEMiNG OF BER11S 

2800 00 14.82 ~J7C) 82 
520. 0. 520. 
l. 66 0. ::)O 0 47 

0. 000•)06 :;/.0:). ~•)0 

'>Sf.:'CNO 3000. 000 

34'iO EiJCR01~CHMENT ST/.\T!O.'JS= 
3000 00 14. 92 5i79.82 

:520. 0 !5~•0. 
1. 78 0 00 0 47 

0 000006 20::>. 2)0. 

·-'!:l::Cl,O ::iso;1 000 

3470 ENCl~01~CHM::'.Nf STAT'l □l,JS>= 

3500.00 l q. 82 e>79. e2 
5.20. 0. 5.-=10 
2 08 0. 00 0.47 

0.0.J0006 500. 500 

' SCC~!O 400i3. 000 

.J4i'O ENCR01~CHMEl\lT STATt0•-1S>= 
4000 00 19. 83 !:>79. 83 

520. 0 5'20 
2. 55 0. 00 0 3+J 

0 010001 500. 500 

CR''.WS 
GROD 
<JRC1B 
r:LOB-1 

! 70. 0 
1) .00 

0. 
0. 00 
:?.00. 

0.00 
0. 

0.00 
200. 

330. 0 
0.00 

0. 
0.00 
;~oo 

1 i 13. 0 
0.00 

o. 
0. 00 
500 

183.0 
r), 00 

0. 
1), 00 
:}00. 

!,!RELK 
,~'-OD 
X.•L 
tTRiAL. 

0}40. 0 
(), 00 

0. 
,:., 000 

~) 

0 00 
0. 

0. 000 
() 

1400. 0 
0 00 

0. 
0.000 

() 

1400. 0 
0 00 

0. 
Q.000 

0 

410. 0 
0. 01) 

0. 
J. 000 

0 

, 

• 
PAGE 2:5 • 

r.:· .... _.., 
.'1CH 

H•J HL oL.oas i3,<,NJ'( i:::LEV 
ARDD 'Jlth_ TWA LEFT/RI~HT • : .. ,,1,:1-1 x,1R t~T,\J SLM'.!N HSTA 

.iDC J ::;o,,n CIO;-iAR TOP!~ID El'IDST • 
• 'TYPE; 1 TA.'-lGET= 270. 000 

~57 1
~' 82 0 00 0.00 0.00 5B2.00 

, l l 4. 0 6t,. 9. 582. 00 • 0 030 ,). ,:JOO 0.000 565.00 227.60 
0 0 1), 00 142 66 370 26 • 

• 579.82 0 00 0.00 0 00 586. 40 
I iltJ. (J. 72. 9. ::is1. 90 
0.030 0 000 0. 000 51>5 00 2;?7, 96 • 0 J 0.00 142. 42 370 28 

• 
TYPE= 1 TARGC:T= 570.000 • 579.82 0 00 0.00 000 582. 00 
! .114. 0 77. .LO. 582. 00 
0.030 0.000 0.000 565,00 1227. 59 • 0 0 0. 00 142,, 71 1370. 30 

• 
TYPE= 1 TARGET~ 287.000 • 579.82 0.00 0. 00 0 00 582. 0() 
111 5. 0. 89. t 1 582 00 
0. 0:10 o. 000 0.000 565 00 l.227. 58 • 0 0 0. 00 142 77 J.:J70.35 

• 
T'(PE= 1 TAHGETe 227.000 I. 

579. 83 0 00 0.00 0,. 00 581. 70 
175•1-. 0. 106. 13. 582.70 
0.0.30 <J.DOO 0. 000 560 00 252 ii , . 

(} 0 0.00 l37.38 389.49 

• 
• 
• 
• 



• 
• . , 
• 
• 
• 
• 
• 

-
." ____ 

• -~ ➔- - - . 

l ,~,Pf{ 97 ·:ii· -ci•:i ',J l 

SECl\10 DEPTl-i CtJSEL 
(!l (\LOU CiCH 
T:MCc VLOB VCH 
SLOPE XLOBL )'.LCH 

··•SEC1KJ 4199. 000 

3•f7<.) E.,ICROAGI-IMENT 5T,.:,TIO!•,JS= 
4199.00 2~. 33 579 83 

5-20. 0. $20. 
2.74 0. 00 0 2~ 

0 0,:)0001 l 9'? i •:?9 

t.-3ECN0 ><200. 000 

- - - ~ - -

CR H,19 i1,1Sfl~c, EG ~••.r rlL 
CiR'lB i>t .• OD .'\C.1 t.,ROcl 'JOL 
'JRDl'I XML. 1/N,:·H )(i1JR ~Ti'! 
J(LcillR 1.Tf<IA1... (DC I GOr-JT -.CR1>.R 

'[32. 0 259. 0 TYPE= l TARGET= 
0 00 0 00 579.83 0.00 0 00 

0. 0. 1805 0. 114. 
0 00 1). ,)OO 0.030 •J. 000 0.000 
199. 0 0 0 0.00 

~~370 NORMAL BRIDGE- N;~D= l3 MIN E'...TRD= 591. 42 MA'>: ELLC=- 588 50 

• DO~!NSTREAM FACF 1)F Rl1I'.RO,O,i) BRIDGE 
4200. 00 22. 33 579 83 Q. 00 0. 00 :579. 83 0 00 0. 00 

520 0. 520 0. 0 1704. 2. 11 '~-• 2 7'> 0.00 0. 31 J 03 0. 000 0.0JO 0.035 0. 000 
0 0,'>0002 l. J i. 0 0 .j -102.07 

• .:SECNO 4214. 000 

• : 3370 l•!ORHA,.._ BRIDGE, Ni<D: 13 MIN ELTRD= 591. 42 "1A.( l'::LLC= 588 50 

JPSTaEArl F:'\C''.:: :,F R.'\lLl<OAI) DRID~E 
• : ,:214 00 22. :J3 579 83 0. 00 0. 00 

~20 0 520 0. 0 
cJ79. 83 0 00 0.00 

1704 2 l 15. 
2 76 0. 00 0 3l 0.03 0.000 0.030 0. 035 0. 000 

• I 0. 000002 14 i'i 14 0 0 () -102.07 

• -;;SEC '1cl 4215 OO•J 

3470 Ei~CROACHMENT ·3TATIO!'JS~ .131 0 260. 0 T ·tPE-= 1 TARGET= ., 4215.00 22 33 579. 83 ::>. 00 0 00 579. 83 0. OD 0 00 
520. 0. 520 0. 5 1805 4 .1l 5 
2. 76 ::> 04 0, 29 0 04 J. 035 0. 030 ::). 035 0 000 

• 0 G1 ;000· .. j 1 1. ,) 0 0 .J. 00 

• . . s::.GNO 4225 000 

.J.t;/'fl E>,t:ROAC'HMENT ST r1T IO•\JE-= i.:!~)0. 0 399 r') TYPE= 1 TARGET"' 

• 
• 
• ,. 

• I 
' PAGE 26 • 

OLOSS BAN:~ ELEV 
T•AA Li::FT/RIGHT • E 1.Mll'1 SSTA 
TOPl.JID ENDST 

, . 
• 127.000 

Cl. 00 574. 50 
14 100000.00 • 557. 5() l32.00 

.t27. 00 259.00 • 
• 
• 0.00 574. 50 

14. 575. 60 
557 50 131. 69 • 128 07 259. 76 

• 
• 

0 00 574.50 ·• 14. 575. 60 
557 50 131. 69 
128 07 259. 76 • 

• 
.i29. 000 

0. 00 574. 50 , . 
14. 575 60 

~,57 50 131. c)O 
1,29 00 26!). 00 • 

• 
i.49 ()00 • 

• 
, . . , 



• 
• 
• 
• 
• 
• 
• 
• 
• I 

• . , 
• 
• 
• I 

• 
• 
• 
• 
• 
• 
• 
• 

1 \PH r.1/ 9 oa·o1 

SECIIJO DEPT··! C!"l!= ~L Ctt l.'.rlS 
G (lL.f1B a:Y CiRGD 
T i.•1~ \!LOB \J,_ I·. \.1Rl11:' 
S_,OfJE }.LDI3t .. XLC ·! !IL.Olli~ 

l!225 co ,.,,:;, 
.:..i=.. 3~, 51 ,; 83 (i. rJO 

~;:1c ()_ 5~"!0. 0. 
2. 77 (' iJO 0 .,...,q ~. 0 00 

0.00000• 10 .l0. 10 

t;GC\J-O 4,.,oi.J oo,·..i 

J.;>b::; D, V ,(DC:D Fl.O .• J 

·l600 00 12. ,38 57S· 83 0.00 
5~0 ,u 520 0. 
2. '7'..3 0. 01i 0 b;) 0 00 

0.000014 37:5 31r 
' " 875. 

<·Sc:Cl\10 4900 000 

J265 DIVIDED F~OJ 

:::otJFL..UO:::NSE 1>1: 'fH \JPPER CHANNEL. 
'1900 00 "' d</ :C,79. 84 0.00 

:S20. 0. 520 0. 
3. 01 0 09 l 09 >J.00 

0 00008:. 30J 300 300. 

,.J,:.,r:: .. 1.:. 
•'ii, CG 
;~ ;·,.L. 
1TRIAL 

0. 00 
() 

•). 000 
0 

0 00 
2 

I) 035 
() 

0 0•) 
2. 

•J. O::J5 
0 

/0 H•I HL. 
''1(,h ARGO VOL 
XNGH lfi•JR 1,nrJ 
JDC ICO'JT COJ{AR 

579.83 0 00 •). ::JO 
1781:. 0 l 1 5. 
0 0:30 0. 000 0. 000 

0 0 0.00 

579.83 0 01. 0.00 
1:12~1. () l~?c 

0,030 0. 000 0. 000 
0 0 0. 00 

579. 85 0 02 0 01 
477, 0 131. 

0.030 0,000 0 000 
0 0 0. 00 

OLOSS B.<\NV, ELEV 
T~JI', LEF7'/RIGHT 
E_M[N SSTA 
TDP~J!D ENDST 

0, 00 58i. 70 
14. 582. 70 

557 50 252 ti 
137, 39 389. 50 

0 00 581 10 
1.5 582. 70 

567. 00 9t. 92 
141. 06 883.88 

0. 01 581. 70 
l 6. 582 70 

573. 00 91. 82 
139, 13 383, 90 

PA1:;JE:, :-J:? 
• ' 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

, . 
• 
• 
• 
• 
• 
• 

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

• 
• 
• 
• . , 

• . , 
• 
• ,. 

'i •1P:~ 87 ',I: 08· 01 

·.:-fi;. ~':··i-*··1-.Jf*-!t· >R .-.1.Ri't*•ik*•'1--i~ 11-i-: t-E·* •·* :--li'**·"!'·--U· •:-fr u,;:i.{•i,t• t'~,;..;'•-ft*~·~·:':·-i-.:. .n•'l:i--1'·* 

HEC2 RE-:LEASE DATSD NOV '76 UPDATED M.O,V J. 994 
~R~OR COR~ - 01,02, ~3,04,05J06 
MODl~TGAfION - 50,~l, 52-53, 54,55,56 

, ··fr# *-r ... ~•,!:-* *******~1~*~*-;:;.**-i"-1,r*;.;*·I-I-***" ;.~•·it-***~ ~.iHt·* iHf~*"rf-·!t r ... i} 

THlS RUN E:IECUTED 1 1!\PR 87 

:·,!CITE- .'ISTERISK {*) AT LE=-r Ot-" CRiJSS-3E8'TIO:\I NU11D,:;'.R INDICATES MESSAGE n, SUMMARY OF ERRORS LIST 

!. 00 YEi'-R FLOOD--42<:>0 c1=s 

3Ur1M'\P.'I PR!NTOl.1T T"1i3LE :. ,)'.) 

'.'.lECNO ~Lc.H '.!:L-(RD ELLC ELr1IN (l CWEEL CRH,S EG tOi'-.*8 VCH 

0.000 0 00 0 00 0. 00 '563. 00 4260. 0(/ 579.80 0. 00 580.03 :J. 99 3. 83 
0. 000 0 O(J 0. 00 0 •)0 565. 00 35:20 00 579. 80 0 00 579. 96 2. 7~~ 3. i 7 
0 000 0 00 0. c,o 0 ')0 56:,. 00 2i;;~o. oo 579. 80 0. 1)0 579. 88 l. 40 2. ;~7 
0. 000 0 00 0. 00 0 00 56t; 00 15;;;0, 00 579.80 0.00 579. 83 0. 51 i. 37 
0 000 0 •:JO 0. 00 0. •:)O 565. 00 5!20. 00 579. 80 0. 00 579. 80 0. 06 0. 47 

1000 000 1001) 00 .:;, 00 0. 00 565. 00 42,~0. 00 580. 21 0. •:JO 580. 112 3 61 3. 64 
.tooo ooo 1000.00 0,00 0 00 565. 00 35:20. 00 580 08 0. 00 580.22 2. 55 3. 06 
,iOOO. 000 1000.00 0 00 0 00 565. 00 25:20. 00 579.94 0.00 580.02 L 35 2. 23 
1000 000 1000.00 o. 00 0. >JO :563. 00 l5i20. 00 57•;>, 85 0. 00 579-BB 0 50 ! !36 
1000 000 100{) 00 0. Ou 0. 00 565. 00 5,?0. 00 579.81 0. 00 579. 81 0.06 0.47 

1940.000 940 00 0.00 0. 00 563 00 42.b0.00 580. 56 0.00 580. 75 3 24 3. 47 
!940 000 94'.) 00 0.00 ), 00 565. 00 35:20. 00 580. :32 0. 00 580.46 2. 3c;,, 2.96 
1940.000 "140 f)Q 0.00 0 0() 565 00 2s:20. oo 580 07 0.00 580. 14 1. 31 2. 19 
1940.000 940. :JO 0.00 •J 00 56:5. 00 15,20 00 579. 90 0. 00 579. 93 0. 50 .1. 35 
1940 000 91!0. 00 0.00 0. 00 565.00 5:20. 00 57':;>. 81 0.00 579. 81 0.06 0.47 

2200.000 260 00 0.00 0.00 :i65. 00 426 ::i. 00 580. 65 0. 00 580. 88 3. t 5 3 44 
220() 000 ,~6,J 00 0 00 0. -JO 565 00 35;20. 00 580. 39 0.00 580. 52 E~ J5 2.94 
2200.000 260 00 0 00 G. 00 56:,, 00 23;20. DO 580. 10 0.00 580. 18 i. 30 2. 18 
2200 000 260 OU ,). 00 0 00 565. 00 15:20. 00 579. 91 0.00 579. 94 0.49 i. 3!) 
2200 000 ,'1;0 00 0.00 0.00 565. 00 520 00 57 19. 81 0 00 579. 82 0. 06 0,47 

21,00. 000 200. 1)0 0 QC, 0 00 565. 00 421,0. 00 580. 72 u .. 00 580. 90 3. 08 3. 41 
2400. 000 .~OD tlO 0. 00 0 00 565. 00 2!5.20. DO 580, 44 0 .. 00 580. 57 2. 31 2. 92 
:2400 000 ,_:wo oo 0. 00 ) 00 '.365. 00 252~). 00 580. i3 0.00 580.20 i. ;.~9 2. 17 
2<,QQ.000 200. Ot> 0. ()0 0 t)O 3l·J5. 00 l.520.00 :'>79. 92 0.00 579. 95 0 49 l 35 
,:!J\00 o,x, 200 00 0.00 :) ,}(J :jl:,j 00 3i10 00 579.81 0 (/(J 579. Sr, 0 06 0 . .1l7 

• 
PA 1~E 28 • 

• 9: 08: ii 

• 
• 
• 
• 

, . 
ARE.A . 0.'..i\ • 1 i 1 1. 62 2 1 :;;2 (j •\ 

1 i 11 1:,2 213~! 1..14 

1 i 1 i. 62 ~i 32 q_t;c. • 1111. 62 ;itJ2 c,:, 
1 i 1 i. 62 21:12 If ... ) • 1 i 71. 04 2242 ~19 
1151. 13 220~1 35 
1131, 68 2j 69 IJ5 • 1118. 87 214t. oa 
J112.46 21:34 07 • 1227.05 23b6 Bl. 
1189 40 227 7 :J4 
1:150. 85 2204 B:J • 1125. 73 215B ~;,.., 
1113. 26 213~~ '71 • 1239.67 2:J99 ·+8 
1198. 94 2295 :-;3 
1155 90 2:214, !?4 • 11;27 60 ;?.1l,1 98 
1.l 13. 41;! 2136 :10 • 1249.c7 24~5. lJ7 
1206 37 2:-J13. !"•O 
1159.82 2;:121. 54 • 1 :l29. 04 2j :.,4 td 
11 i.3. 65 [Jj 36 \~71 • 

• 
• . , 



• I :e 
I I 

• ,,p, t~7 ·;, t> ' Cl', PAtJE 29 
' I • I 

• :'ie:'.CMJ KL ,.:;H ~LTRD ,;::L:..C E:Ll•i J ,1 Q :..;t,?3EL CRIWS EG l◊X*S VCH ARE:A . \) ll'\ 
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, . 
• • THIS RUN EXECUTED l A?R 87 8·51:01 

• J~*•~***~~***~**'~*~*t~~-**~~*~k**!}*~**~~'**k•**•k~** 
Hf:·:2 Ri.lf.:,o,SE D,~.TED 1'1:J,I 7 'J \JP0/\ rE.D rlA·l l ·~•8q, • [RROR :ORR - 01,02, J3 0~,05,0~ 

• i'10DH·If,1~TI0N - jQ. St, ;2 5~1, :',4, 5S, 56 
·*-11. {H~.•{;;••lH-~-. ..;-- ~~**-« ii••!;f.-k-i1•-j:.--t:l -::..--~f:'-;'•*·I' *4.• -1,:i--~ !:..'"*1H,.**~*•K •.f * 'i' * J.f, 4-¾H!s*-k-•:,i * • 

• l, 

___ J 

• 
• ~-;;, i'IANISTEE Rl'l.':R 

·: 3 l 00 '<EAR FL OC!D • 
• )i !CHECK IN(l !H,-.IV ID:R s1,rr ••IETRrc •·NH-IS 1] l,,ISEL FQ 

• 0. ,., 
C, () 0. 0 00000,:, 0. 00 ,:, 0 0 579. 800 0. ,)()(I 

• J2 1·JPROF IFLDr PRFVS J(SECV .~SEC.H ;:-N ,,,L LDC lBW CHNIM ITRACE • 
• •• t 000 ,}, 00•J - i. 000 0 ooc, 0 . .)00 0. 000 0. 000 D.000 ,.), 000 0. 00() • 
• ,. 1C 0 0:J5 0 085 .:), 8!::;0 :), ,;oo 1. 000 0. 000 0.000 0. ::ioo 0.000 0. 000 

,]IT l. 000 ·-1640. 000 0. ·JOO 0. 000 0. 000 O.OCJO 0.000 0. 1.)00 0.000 0 000 • CROSS ,oC•~ TI D.,\ ' ·T tlANISlEE -..A~\E 

• ~! 0.000 l.8. 000 l 500. JOO :. C-lh,1 OOt) ~- Cl00 0.000 0.000 0 000 -4 ~'l60 0. 000 
J,3 0.000 0 000 0. '.)00 ,348. 000 o. oo,) 2013 000 0,000 0.00(.) 0 ,:ioo 0. 000 • ·:R 587 300 50 000 'i84. 300 50. ,)(),] 58:J. ~oc, 945.000 583.400 1350. 000 583. 400 1500. 000 

• 
.,,Fi 51·'.\ 900 1.520 Ql)O 375. ::,20 J.6~!0. 000 577 bOO 1790.000 577.600 1950 :)00 583 400 1860. 000 
i)R 584. 000 :::.;oJo. ooo sas. ,,oo 2300. :)()I) 59·'.l. ::ioo 2'.340.000 0.000 0 000 J. 000 0. 000 

• CROSS SE,~T:O ,! AT FliLL ,C:XPAI\ISJOJ,J OF FLO!~ BELOW 
'-':F<lLRDAD BR IDGi: • .t i ·700. oco 8.000 1550. oco t790 ::iOO eo,,:,. DOO J.029 000 '?0,). 000 0.000 0.000 0 000 

• :13 0. 000 0.000 0 •JOO 1.550. OOJ •J 000 1'780.000 0.000 0. •JOO •J. 000 0.000 
~A 587. 300 1.2·)0 o:x .. !:>82 ::ioo 1:200. 000 582. 000 '· 550 000 571 570 1580.000 57 i. 570 1760. 000 • ;n .:)82 000 1780 000 585 '>00 Y. fJ30. 00;) 590. 500 1880. 000 0. 000 0. 000 0. 000 0. ,JOO 

• ,'.1 1010.000 6 000 620. 000 '300.000 110. 0:)00 l 10 000 110.000 0. 000 0.000 0. 000 • :m 382 000 200.000 58~!. ,)OO b20. 1JO:i 571. 680 b30.000 571. ,',80 770 0OfJ 582.000 800.000 
)JR 582.000 1200 O.;O 0. t)OO 0.000 i) >JOO 0.000 0.000 0. 000 0.000 0.000 • • ,: l 1 01.i (). 000 0.000 0. 000 0. 000 30.000 30.000 80.000 0.850 0.030 0. 000 

e V < 1 ;;.-~r. r~nr, " n,""\r, , .. ""\r,,'"\ r, iir,r, ,.,r, ,ir1r, r::,r~, 000 "lt'"\ 000 rJ. 95Q 0. (}30 rJ. i,.100 I\, .t .1.v,v. 'J'-''..! v.vu-v "· \J'\..'V v. uvv ~v . . ,_,,,.-,·~.1 .. .,. .. .., ............ e 
,· . 
"" 1100 000 0. 000 0. JOO -0. 000 30. 000 :30. 000 30.000 0.850 0 030 0. 000 • ,. 
•,iC 0. 00() O.O::lO ,1. '.;O,) ,), 500 l .. 000 0 000 0. i')(J,::, 0.000 0. 000 0.000 

• • . , • ., • 
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• • :~d::i .. ~: 87 6:5i:Ol ?AGE 2 I • 
• (;ROSS -:JECTICl,',i ... 1u~:T 1v:-:L1.;tiJ ~'i,.:'\I1.J~:1io.n BR.:.r-1~2: • --: l 11::10.00<) 8 O,JO i J42. : D() .\ l°Sl. 90,) 20. ~:io::, ;;:o. ::iOU 20. 000 0. r.)Q.;) (). 000 O.DOO 

~::i O.OUO 0. O,jQ 0 .JOO J :1) 3 00'.) 592. 1)00 l :i 92. ~OU 592. 0(10 0. 000 0. 000 -}. 000 

• 1'.}f.' 587. ·100 c, 000 58~!. 30D ,0.000 582. 30'.) 1 }42 iOO 57 l. 790 l 06,i. ,)OJ 572. ;290 1 i3(•. 000 
! ,JR ;:;e2. :Joo 1151. <i'OO 585. 1,00 1292.00:) 590 . .30'.) 229·;2_ •JOO ,J. 000 0.000 0 :JOO 0. 000 • 

• CROSS SECTI01,1 i,,T now,1sTREAM FACE or= :"<AILROAD BRJ.OGE • ' , ' 1121. o,,o 50 000 1042. 100 j 151. 900 1. 000 l. 000 1. 000 0.000 0. ( 100 0. 000 '• -
~:1 0 000 0.000 D. ,JOO 1::i13.000 592.00Q 1 i 'i2. iOO 592 000 0. 000 0 000 0 000 ,- -50.000 0. 000 592 QC,t.) 58:7.300 10. 000 592.000 582. ;JOO 1013.000 592. 1J00 :582.300 • 
_, 
;T D. ,JOO l () i 2. 100 3C/2. OO•J 590.000 1014. 000 :'i92. •JOO !390. 000 1014. 100 59Q.OOD 582. 300 • JT 0 000 iOl~. O<:,O 392. 000 362. :300 1015. l00 592.000 590. 000 1026.000 592.00J 590.000 

• ' 
1T 0 000 i026. 100 392. 0[>0 583. 20,") !027.00;) 592.000 58::;,_ 200 1027. 100 5q2.ooo 590 000 
ff 0.000 :i037. 000 592. 000 3'/0. 00j i-'.)37. iO:i 592.000 582.300 i038. 000 592.000 582. '.300 • JT 0. 000 i038. 1 •jQ 59;;!. 000 389 iOO 1037' OOD 592 000 589. 100 1039. 100 592. ()OD 582. :300 

• ·.n 0 000 i040. 000 592.000 382. 30,) 1040. tf;,j 592.000 589. 100 i04i. 000 592.00:) 589. 100 
I JT 0. 000 l 041 100 5°'2. 000 3El2. :]O,.) 104.2. 000 5'12.000 582. 300 1•)42. iOO 592.000 589. 100 • .J1 ,). 000 ;_()6C, 000 592. ,1fl0 589. 10•.) 1 l30. 000 59~:?. 000 5B9. 100 1 l 5i. 900 592. 000 · 589. 100 

• rr o.noo l i52. 000 592.000 582. 3Q•j 1i53. 000 39~ 000 582. 300 1153.100 592.000 589. 100 
I 1T 0. 000 1154 0•}0 592./JOO 589. 100 \ 154. tOO 592.000 582. ;300 1155 000 592.000 582 300 I • ,n 0.000 11 5S 1 JO :'i92 000 5E9. 100 1156. (iOO 592. •)00 58.::,_ 100 1156. iO•J 592.0();J 58,2. 300 

• JT 0. 000 i 157. O-:)O 392.000 !582.300 1157. i 00 592.000 590.000 1166. 00.J 592.000 590.DOO 
J"T 0.000 l 166 100 592.000 562. 50•:l 1167 000 592.00:} 582 500 1167. i.00 592.000 590. 000 • .; "( 0 :JOQ 1179. 000 592. ,)00 590. l)(ij 1179 100 59~~ 000 !382. 700 1180. 000 592. •JOO 582. 700 
"JT 0 000 :! 180 j JO 592. •JOO 590. OO•J 1192 000 592.000 590 000 1 i'i'2. 100 592. ,Joe, se2. 1"1100 • :T 0.000 1292.00U 592. 000 585.600 2292.000 59;,!, 000 590. 500 0. 00(1 0. 000 0. 000 • ;R 587.3()0 0. 0,:JO 582 300 10.000 582. 30-J 1.:,13.000 582 300 1013. iOO 582.300 .\ 014. 000 

• ·:R 50;,, :JOO 1014 100 582. 300 1•Jl5. 000 582. 30D 1015. too ~82. 300 .1026. 000 582.300 l 026. :iOO 
I ,~r~ 582. 300 1027 000 582 300 1027. 100 582. ;300 E>37. 000 582. 300 1037. i00 582. 300 1038 000 I • .. :in 382 300 10:Js. 100 582 300 l '.i3'-i'. 000 58.2. 300 1039 . .iOO 582. 300 1t)40. 000 582. 300 1040. 100 

·]R 582 300 !, 04 J . 0•)0 582.300 ) t)I) 1. 100 582. 300 1042.000 582 300 1042. 100 57t 790 1060.000 • I ,)R :"172. 1"290 l 130 000 582. ')00 X l :j 1. 900 58.2. '.300 1152. 000 582 300 1153 000 582. 300 .t 153. too I • ' 
•~R 582.300 :154 000 582.300 11:;4_ lOO 582. 300 1155.000 582. 300 115::i.i00 582. 300 1i:i6 DOO 

• ·~H 582. 300 l l 56. I 00 582 300 1157.000 582. 300 l J.57. iOO 582. 500 1166. 000 582. 500 1166. 100 
·1r:: 5B2. 500 i 16"/ 000 582. '.'iOO \ 167. 100 58:;". 700 1179.000 582.700 1179. iOO 582. 700 1180. ,JOO • ,:·n 582. 700 1130. l 00 3B2. ?00 1192. 000 582.900 119.2 100 5&5.600 1292, 000 590 500 2292. 000 

• CROSS SECT7.0M AT IJPSTRE::AM FACE OF RAILRO,o,D BRIDGE • ,J 11,16. 000 0 000 0 000 0, 000 25. {)00 25.t.100 25,000 0. 000 0. 000 \j_ -)00 

• ·.;2 u.ooo 0 l>OO 0 00;) O.OOD 0 000 0. 000 i. 000 0. 00() 0.00:) 0. ,:.,oo 
.,3 0 000 0 000 0.000 1013.000 592.00() 11·72.!00 592.000 0. 000 0. 00•) 0 000 I • 

• CROSS SE•:Ti0,1 JUST UPSTREAM OF RAILROAD BRJD0E ; 
;i: 1 J.147.000 8 CICIO 1 042. J.00 1151. 90') 1. 000 1 000 l. 000 0. 0(10 0.000 0. 000 I • f.3 0. 000 o o::io 0.000 J013.000 592 000 l 192. 1.00 592. 000 0. 000 O.tlOO 0.000 
,R 587. :JOO 0 CH)C 582.'300 10.00') 582.30;) 1042. iOU ::i71 790 1060 000 S72. ~!90 l i 30. ,:)OO 

• :,,fl 582.300 115! 900 585 ,:,oo L-M'.92. 000 590. 500 2Z!92.UOO 0.000 0. 000 (). 000 0.000 • : 
\1 J 177. 000 8. 0,.)0 1035. <)00 1t55. 000 30. 000 JO. 000 30.000 0. 000 '.)_ 000 0.000 

• I ~3 0. 000 o.o-::io 0 \)('10 990. \)00 0.000 1 l. 55. 000 0.000 0. 000 0. 000 0.000 • ,~H 587.300 0.000 58 i ~.J(J(J 10. 000 581. JOO 1035. 000 572. 000 1060 000 57:Z1. 740 1i30 000 
1Jf~ 581 300 J. 155. 01){1 385. t:>00 .l.292 000 590. 500 2~'..?9 2. uoo 0 000 0. 000 ·). 000 0. 000 

• • I 
I 
I • I I • I I 

I I 
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' i .t!fT· 37 8::~1·01 ::i~tr,r::;E ~ . 

• I 
. , 

' • 
• I • I ;r,,JsS ,7,E,~T (Or•l ,;:· DC::GHJMll\lG OF •:D'\ITRA•:T 101·1 OF Fl.0'~ ' 

UPSTHEAl'i OF -:-H..:: FlA1LRO/,D BR1:1GE 

I d 136lk 00·:) t:?,, o,:;o t027.000 l :50 OO,j 137 ·JOO l87 000 l87. 000 0 000 0.000 0.000 • ' • I 1{ ,J 0. 000 0 00(1 0 000 6res. ooo O.OOJ 1 i 75. (100 0. 000 :}. 000 0. ()00 0 000 
1;rt 51:!7 :JOO 0 000 :58=2. 000 J0.000 582 000 :liJ27. 000 572,300 11)60. 000 572.800 i l~'.!O 000 

' 
•;R 582 300 1 i :5(> o,:,o 585. r',00 J ,2<:-12. 000 590.500 2;:?Ci;;L 1:>00 0.000 0. 000 0.000 0.000 • ' • I 
I\IG 0. Ot\O 0 000 0.000 0. 100 0. ~lOO 0. 000 0. f}OO 0. 000 0.000 0.000 
-~ 1 1526 ooc, 8. 000 1620. 000 1740 000 l J.J. 000 .162.000 .l62. CIOO 0. 000 0.000 0.000 

• I 
' • •.:R 587 .. 300 .t200.000 59;2. 1)00 1200.000 5B2. 000 1020.000 572. 170 if.,40, 000 572 770 1720.000 I 

,: r- 592. 000 l 740. 0·~10 585 uOO i8:J'.). 000 :}90 :500 1880.000 0.000 0 000 0. 000 0 000 

• I i~ l 1851. 000 8.000 1600 000 ,750.000 225.000 325.iJOO 325.000 0. uOG 0. 000 0 000 I • JR 587. 300 !200.000 ;;s2. ooo 1200. 000 582 000 1f,00. 000 572. t>OO 1b20. 000 573. 000 1730.000 
,~F( 582. 000 l750. 000 585. 600 ) ·330. 000 59:'.I. :500 :ISB·J. 000 0. 000 0.000 0. 000 0. 000 • I • tilT t 000 8520 00(1 D. DOO 0. 000 0.000 0 000 0, 000 0 000 0, 000 0.000 
NC 0 080 0, 08() 0 030 0. 100 0, 300 0 000 0. •JOO 0. 000 0.000 0.000 

• I }( i 2500.000 e ooo :,. 550. 000 1780 000 450.t.100 !:>49. 000 649. 000 0. 000 D QQ,j 0. 000 I • I ' 
uR 587. 300 1200. 000 :382 000 :1200 000 582.000 1550.000 573. 140 1580 000 574. 140 1760 000 
,:)F( 582 000 1780 000 585. oOO X;330. 000 590.500 1980.000 0 000 rJ. 000 0. 000 o. ,:.ioo 

• I • I 

CROSS SECilQN '¾T f'IJLL 1-:XPAI\ISI01-.J iJF FLO,! DEL0\4 

• I 
H!GHWA1 55 B~IUGE I 

I ,.1 35.15 000 12 000 1500. 1)00 1360.000 1015 000 1015.000 1015.000 0. ()00 0.000 0. 000 I • ",3 0. 000 o. o;:,o 0.000 1365.000 o oo;:, 1898. DOO 0.000 0.000 0.000 0 000 

I 
~;r.: 587 :300 1!00 000 582. 100 1100.000 582.000 1200.000 582.000 1350 000 582.000 1500. 000 

• ' • I 1R 574. 350 1 ~ r:.O 000 575 350 .lo20. 000 577. <)50 1790. 000 577. 050 1850. 00fJ 582. 100 t86•J. 000 
_;:R 585. 600 !C/10 (lj(l 590. GOO (960. 000 0.000 0.000 0 000 0. 000 0 000 0.000 

• I • I t·~c 0 o,::,o 0. 000 0 i)OO 0. 500 1.000 0, 000 0. 000 0.000 0.000 0 000 I 

CROSS SEcr,o;,1 Jvs1· BELIJW HIQHWAY 55 ;;iRIDGE 
.'~ l 3870 000 Tl. Q,)Q 1 ';00. 000 1955.000 :155 000 :155. 000 :355.000 0. CJOO 0. 000 O 000 

• 'r'.'3 lO. 000 0,000 0.000 0. 000 0.000 0.000 0, 000 595. 500 595. 900 0. 000 ' • JR 584 300 50 000 583. 900 200. 0(10 :583 bOO 950 000 583.400 1350. 000 583. 400 1500 000 

GR ::J7•t, .,oo i505.0DO 578. ,300 1510, 000 576 900 1515. 00() 577 ~200 1520.000 577. 000 1525 000 

• I 3R 576,.JOO 1.530 000 578, )00 1535.000 576. soo 1540.000 575.200 154 5 000 576 . . '.WO 1550, 000 ' • ' ' 
:~i:=1 574 500 1554 000 577.400 1560 000 575, .500 1565. 000 574 900 1570. 000 578. 700 1575. 000 

~K 578 900 15!:lO 000 578.<?()Q 1:J65.000 578.800 l 59,). 000 578.600 1595. OO:.) 577,900 1600,000 

• I •JR 577. 600 t605. QOO ;376. 1UO 1610.000 576.300 1614.000 576. 500 1620 000 577. 200 162:S. oo,.) I • I 

,~)fl 579 :oo \630 000 579 300 l :,35. 000 '67'? ;300 1640.000 57'1. 500 11~45. 000 579. 100 tt,50 000 

<,fl 579. 300 1655. 0-.')0 379 200 1660.000 57'?. 40,) 1665.000 579. ·:;>OO 1670. 000 578. iOO 1674. 000 

• I \.1-R 578 700 16clO 000 57'1 700 1b85. 000 'D79. BOO 1690.000 580.000 1695 000 580. 000 1700.000 • •,JR 579. 9,jQ i7J5 000 580 100 1710. 000 579. 600 1715. 0(10 579. 700 1720. 00() 57·:;>. 900 1725.000 

~R 579. l"iQO ,730.00(j 578 500 ''. 7~:14 000 ~79 ~00 1740.000 579.600 1745 000 579 900 i75D 000 

• I •£R 580. 400 i755. 000 580. 400 ).760 000 580 500 1765.000 580.400 1770. •:'.JOO ;':,80, 1:100 i 775 (j()Q I • GR 500. 500 !780.000 580. 400 '· 785. 0(10 57·'?. 400 1790. 000 578. 700 1794.000 :'i"J9 500 1800.000 

1.:~n 579 900 180'.i 000 580. 300 1810. 000 580. 400 1815. 000 580. 500 1820.000 579. 400 1825 000 

• I 
'JR :i78. 700 ,R.30 000 577. :;,oo 18~:!S. 000 577. 800 184•). 000 ,579 300 1845.000 579 100 1850. 000 • I I 

.;R -583. ,100 18:55 000 584. 700 21)05. 000 0 000 0 000 0.000 0.000 0.000 0.000 

• ' 
I • I I 
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I 
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• l !-'P\", ,J7 8·51:•)1 PAc;E 4 • I 

I 

• OOWl'lSTf::E,\n F·;CE. OF H!G-il,;t,'1' 5:, (;f(iDGE • )'. 1. 387 l. OGO f.,. 0 ::,c 0 . .JOO 0.00.J l. ◊00 l. 000 i 000 0.000 0.000 0. 000 
·..;8 10. QCO <). 000 o. ::,oo 0.000 0. OOiJ •.>. ::ioo 0. 000 595. 50D 595.900 0.000 • .<4 12. ::ioo 583 400 1500. :oo 590.40'.) 1555.000 590.400 l. 559. 000 590. 500 1615 .. ,]00 590. 500 • I\ l~ 1619. ~00 590. 6•JO 1675 ,:)00 590.600 1.679. OOu 590 700 17'.l5. 000 590. 700 !739.000 590.800 
\ 'I 1795.000 590 800 1 799. •:JOO 583,400 1854.900 0.000 0.000 0 000 0.000 0. 000 • ,n -1.9.000 50 000 588. !GD 0 0(.10 '.?.00 . .JOO 588. 000 0. 000 95-0. 000 590.000 o. flOO • tJT 0 000 i850 o::,o 593 .2uo 0. OOj 1500.000 595 50!) 583. ,ioo 1500. iO'.) 595 500 5~,u. -400 
iJT 0. '.)00 i555. 000 595.900 590. 400 1559. •}00 ::i95 900 590. 4f,>O 1015. O(F} 595. ·:;,oD 590. 500 • I OT 0 ·JOO i6i9 000 595.900 590. 300 1675.000 595.900 :>90.600 167'-,>. 000 595.900 590. 600 • QT 0.000 1735. 000 595. ·JOO 590 700 1739 000 595.900 590.700 1795.000 595.SlOO 590. 300 
OT 0. 000 1799. 000 555 90~1 590.800 J854. ?00 595.900 590 800 1855 000 ~i95. 900 583 400 • I 11T 0 000 -=200e. O()O 595.300 l)_ 00,J 0. 000 0 000 0.000 0. OO(i 0.000 0 000 I • 

• • 
UPSTRE,"111 FACE •JF H~G·-tWRY 55 DR,D;JE . ,, l 3900.000 0. 000 0.000 0.000 29. 000 ~29. 000 29.000 0. 000 D. 000 0.000 I • ' X2 o. 000 0 000 0. 000 0. 0()0 J. 000 0. 0(10 t. 000 0.000 0.000 () 000 

J:.3 10.000 0. 000 0. 000 0. 000 O. flOO 0. 000 0. 000 595. 500 595. 900 0. 000 • I • . 
CROSS SECTIO-~ ,JUST lJPSTREArl '.)F t-lIGHWA'I' 55 rlfnD~E 

'1 .'.!901. 000 77 o::,o 1. 500. ()00 1855 000 i. :)00 l. '.)00 l.000 0.000 0. 000 0. 000 • ' 
~8 10. lj()0 o. o:io 0.000 0. 000 0 .:,oo 0.000 0.000 595. 500 595. 900 0. 000 • ·}li ,~14. 300 50 00() ::.83 ·?00 200. 000 583 .!,00 950. 000 583.400 13::iO. 000 583 400 1:;00 000 
-,i' 57•; ,b00 1505 o:io 578. aoo 1510 000 570.900 l 515. ;.iOO 577.200 .1.520. 000 577 000 1525. :)00 , " • I JR :>i'b. 300 .l 530 0,)0 578. 000 .1.535 000 576. !,00 1540.00() 575.200 1545. 000 576 200 1550 000 • I 

GH 574. :-JOO l554 000 577 ,wo 1560 JOO 575. :300 1565.000 374. 900 1570. 000 578. 70•} 1575. 000 
•dR 578.900 1580. oou 578. ,,oo 'l585 000 578. 800 1590.000 578. 600 1595. 000 577 900 1,:,00. ~)00 

• ' :;;R 577. 1,00 1605. 000 576 ,00 1 6 l 0. 000 576. 30-0 1614.000 576. 500 1620. 000 577.200 1625 000 I • 2R 579. 100 H.,:JO 000 579.300 :l =,8 5. 00,:) 579. 300 lc40.000 579. 50() 1645.000 579 100 ·1b50. 000 
~1R 579.300 1655. 000 579.200 1660. 000 579. 400 1665.000 579.900 1t,70. 000 578. 100 L',74. 000 

• I 
dE' 578. 700 5~}9. 700 U,85 000 1690. 000 580.000 1695. 000 580.000 1700.000 • I 1680. 000 579.800 
~f~ 579.900 1705.000 580. 100 1710. 000 579 600 17t5.000 579.700 1720.000 579.900 1725.000 
,]R 579. •.;,oo 1730. 000 :578. 500 1734. 000 579. ;200 1740 000 579.600 1745. 000 579. 900 1750.000 

• I 
580.400 1770.000 580.600 1775.000 • I ·JI~ 580. ,roo i755. 000 580.400 J. 760. 000 58•:i. 500 1765.000 

G·R 5BO. 500 1780.000 580.400 l. 785. 000 579. 400 1790. 000 578. 700 1794.000 579. 500 .1800. 000 
•~R 579. 800 1805 000 580 '.300 l.810 000 580. 400 1815.000 580. 500 1820 ()00 579.400 182'5 000 

• . 
578. 700 577 900 1835.000 1840 000 579 300 1845 000 57:_; 100 1850 000 • I -1iR 1830 000 577. 800 

GF: :583. •+00 1855 000 584. ,oo 2005.000 0. 000 0.000 0. 000 0.000 0.000 o.uoo 

• I CROSS SECT[Or~ ,\T Bf:GINNII\IG OF CONTRACTlON OF FLO!,J • UPSTRE1.:,M OF HIGHi-,~,Y 55 BRIDGE 
:\ 1 4321. 000 13 000 l 500. 000 1860. 000 420. 000 420. 000 420.000 0.000 0.000 0.000 

• X~.; IJ. 000 0.000 ::i. 000 940. 000 0.000 2i '1 i. 000 0.000 0. 000 0. 000 0.000 • (}n 587. 300 50 000 584. 300 50. 000 :583 500 945. 000 583.400 l350. 000 583 40•.) 1500.000 
LH~ 574 900 l:J2O 000 575 620 1.620. -::ioo 577 . .!JOO 1790.000 577. 600 1850.000 58::J. 400 1860 000 

• Jr{ 58/l 000 2000 000 585.600 2300. i:,oo 590. 501) 2340.000 0.000 0. 000 o. 000 ij. 000 I • I::,) 0 000 0 000 0.000 0.000 0.000 0 000 0. 000 0. 000 o. 000 0.000 

• • 
• I • ' I 

• • 
I • I • 
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• 
• 
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• 

a ,·,f'I': S)7 

S,ECl\10 
G 
T ·.riE 
SLOPE 

., 0 Ro:= J 

e 5r.•:.:-J 

DE"T.-1 
(lL.Otl 
VL_,JL, 
:cLoB:_, 

C,-15EL
o.:1, 
v:1-: 
)<•_C'1 

~..:C,"iV·-:: 0. :)(10 CE,-fV·.::: •. J(;O 
· S:c:C,,:O 0. 0,'.:IJ 

CF;ikS 
1:R•JLI 
'.'RGB 
XLGR~ 

(•!S1EL~. 
!'1'...013 
X •JL. 
I TR IAI_ 

3l,7Q E,~CRLlACHMENT' 3TATI □,,S'= 1348. 0 2018.,) 
CROSS SECTIOI\I f',T MANJS"!'£E LAr,E: 

0.00 9.26 5,980 0 00 579. 80 
·\640. 31'. lj:,~<J. :15. ti 6, 

0, 00 0. 32 t 70 ,.)_ 22 i), 035 
0 000081 0. 0. 0. D 

, as:c:•~o 900. ooo 

EG 
.,CH 
I.NCH 
TI:C 

TYPE= 

579.84 
:?.704. 
C 030 

0 

3'170 E'"!Ci'iOACHMENT ST,~T iO:~S~ J. J50. •'.) 1780. 0 TYPE= 
Ci'<OSS SECT !IJM .I\T F•JLL 2)(PA"1S10i~ OF FLO',,/ BELm,J 

9')0 00 
·-tfa'-}0. 

0. 09 
0 OcJ02 l 6 

R,O. ILROM) 
8.34 

0. 
0.00 
800. 

·.·t",[;Cl-.,D 10H1. 000 
l010 00 8 f;:6 

4640 
0. 10 

0.000375 

0. 
0.00 
i!O. 

, s"'c ,m 104r). ooo 
1040.00 8.25 

~6QO. 
0. 10 

O 000529 

0, 
0. 00 

30. 

··SECNC, 1070. 000 
.l070 00 3.23 

46•10. 0 
0 10 0. ')0 

0 OD07l)6 30. 

D?. I !JG.::; 
57·:;, 91 

1H::,tlO. 
2 73 
900. 

579, 94 
4~,,:;o 

3. 60 
i i 0. 

579. 'lb 
46,LJ.0 

-'? ~:?5 
~o. 

5",. 97 
'!-64>0. 

5 cu 
30. 

ii. 00 
0. 

0 00 
1029. 

0.00 
0. 

,). 00 
1 j 0. 

0.00 
0. 

0. 00 
:]O 

0. 00 
0. 

0.00 
30. 

0.00 
0 

1). 000 
2 

0 00 
0 

J. oo,) 
1 

0 00 
0 

0.000 
0 

0. O•J 
0 

0.000 
0 

"380 03 
1 :,68. 
0.030 

0 

580, 14 
~288. 
0. 030 

0 

580. 24 
1893. 
0. 030 

0 

580. 36 
927. 

0.030 
0 

l1l) 

;!1.?.0B 
:,;··~R 
i '.:fJ~lT 

HL 
VO
l,,JTi\J 
GO.i'A:~ 

1 T Ai(<;}ET"' 

0 04 
66. 

0,035 
0 

,j, 00 
8. 

0, 000 
0.00 

1 TARGETQ 

0 12 
0 

0 000 
Q 

0 2i:, 
0 

D.000 
0 

0.28 
0. 

0.000 
0 

0. 3•7 
0. 

o. ::ioo 
0 

0 11 
47 

0.000 
0.00 

0. 03 
51. 

0 000 
0.00 

0 01 
52 

0. 000 
0.00 

0 02 
52, 

0.000 
0.00 

01..088 Bt,llli>\ ELE\' 
TNA LEFT/RJGHT 
ELM IN SSTA 
TDPWJD ENDST 

665. 000 

0.00 
0. 

570 54 
6:,5. 00 

230. 000 

0.08 
9. 

571 57 
219.99 

0 08 
1.0. 

57i. 69 
172. 00 

0.08 
10. 

571 7! 
146. 15 

0 11 
10. 

571. 7·1 
j..:24 20 

579.04 
579 04 

1 '.341'!. 00 
2013.00 

!382.00 
100000.00 

1556. 01 
1776.00 

5f32 00 
582.00 

622.00 
794.00 

582.03 
582.03 

558. 71 
704.86 

582. 06 
582 OtJ 

504.91 
629. :tl 

• 
,~AGE ., • 

• 
• 
• 
• 
• 
• 
• ,. 
• ,. 
• 

•• 
• 

·• 
• 
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• 

.1. :\~JR 87 S·~J: .. Oi 

S£c~•o 
G 
Tlrl,'.: 
Ss..OPE 

DEPT:·! 
•:i!Ll1B 
'JLOB 
)(LOBL 

➔ SEC!',!O l.100 000 
liOO 00 8. 23 

')6•10 
0 10 

,) 0:,1 '..155 

0, 
0. 00 

3.) 

~. •:1-;V::-: 0. 5C O CEH\/=:-
*SEC:\IO 1120 000 

C 1;,,' S:=:.1. 
(~Cl! 
\,11;H 
~LCH 

~80 00 
46·:o. 

5 89 
'.30. 

1. ,)1)0 

CR 1,WS "13ELI'\ 
GRCiE f.,· .Ci 8 
,JRCiD X:JL 
xL □rrn J ','R !AL 

0.00 0 00 
0 0 

0. 00 0. 000 
30. {j 

-=:G ,-lV HL 
.. ,Ct·i AROB VD1.~ 
:(NCH ~,\JR L•JTi\J 
1DC I ,: □ :>IT CORM! 

580. 54 0. 54 0. J3 
788. 0. 53. 

0.030 0.000 0. 000 
0 0 0.00 

3470 E::,ICRO,"iCHMENY STATIOIJS-= 1013.{) 1 i 92. 'l T'l'PE= 1 TARGt::T~ 
ELEl~CI.= :i92. 00 EU:::N•:R= 59::t 00 

CROSS ;o;F.CTION JUST DELOt..l RA! •. ROAD BRlD•::lE 
t l '.20. 00 8.24 580 03 C.,.00 0 QC, 580.75 C,, 72 0.03 

;f,•-10 (). 46·+0. 0. 0. 682. 0. 53. 
0. 10 0. 00 ,-, 8i J. 00 •J. 00D 0,030 0.000 0. 000 

0 0fJ1357 20. 20 20 D 0 () 0.00 

-s~c:~o 1121. ooo 

J370 NORMAL BRIDGE,NRD= :50 MrN ELTRD-= 592 00 MA)( ELLC= 590. 50 

34?0 EI\ICRO,\CHMENT STATJOi~S~- 1013.0 1192. i Tv'PE= i TARGET~ 

l:L.ENC!..'"' 592. 1)0 ::'.:L.:::r,h:R~ 5?2. 00 
CROSS SECf IL11\J :~T DOWNSTREAM :=ACE OF :'<AILHOAD BRIDGE 

1121 00 8. 24 580.03 J. 00 0. 00 580. 75 0. 72 0.00 
•,fAO 0. 'loC:O. 0. 0 b82 0 53. 
0. 10 0. 00 t,. 80 ,). 00 ;:J, 000 0 030 J.000 0. 000 

O 001551 1. l. i 0 0 0 0,00 

·--S·:'.C.NO 114·=> 000 

'J370 NjRf"lAL IlRH),~F.:, NRD= 50 MIN ELTRD= 592. 00 MA'~ ELLC-~ 590. 50 

L'l470 EhlCRDACrlMENT ST<>iTIOl11S"' 1013. 0 11 9~1 .. l TVPE= 1 T/>,RGET= 
t.l.Eis!Cl.: 592. 00 i:':L Ei'l,~li"' 5?2. 00 

GROSS SECTION :1T UPSTHt::AM FAC.E:: OF rtAILRO.o,D BRIDGE 
~116 00 8 29 580 08 0. 00 0 00 580. 79 0. 71 0.04 

16~0. O 46~0 0. 0 687. 0 54. 

0 :, 1 \I. 00 o. 75 J. 00 0 000 0 0'.30 0. 00·) 0 000 
0. 001519 25. 25 25. l 0 0 o. 00 

• 
PAGE 6 • 

OLOSS 8ANl\ ELEV 
Tl·IA LEFT/RI G)HT • EL.MIN SSTA 
TOPI~! D ENDST • 

0. l 5 582.09 • 10. 582. O? 
57 l. 77 459. i8 
105. 55 564,73 • 

• 
i 79. [00 • 

0. 18 '582. 30 • 10. 582.30 
57l. 79 1045.98 
100. 92 1146 91 • 

• 
• 

i 79. 100 • 
u.oo 582.30 

10. 582.30 • 571. 7-~ 1045 97 
100. 9<:, 1i4fi.93 • 

• 
• i79 too 

I • 

0.0! 582. 30 
10 582. 30 

571 79 1045.89 • 101 1 5 1 i47. 03 

• 
• 
• 
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• 
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• 
• 
• 
• 
• 

i :".P :~ :37 

5ECIIIO 
12 

T(f'1C, 

SI..GPE 

::l :',, · :H 

DE;?•!·t 
GLOB 
VLJll 
'.(LOEL 

C \ISl":> .. M 

G).2t-1 
V:H 
X .CH 

.~S~C;1 1'D 1147. 000 

::i170 E,•JCH01',CHMEI\IT ST,•,TIOilS"' 
f:._E,1lCL= 592. 00 ELENCl'l~ 

CR J ~:S 
,;R]B 
VR.•B 
XL)BR 

1 -~/ 13. 0 
5<;,2.00 

l:St.:::LV:. 1::G H\/ :~IL 
,<\LDJ 1-\ C 1-i /1~03 ,JOL 
~ i•JL ·:N:H X !~Fl '.JTi1i 
l ff;. IAL IDC lCOrff C:ORAR 

i l 92. l TVPE= 1 fARGET= 

CROSS SECTICF\J JUST UPSTREAM '.JF RAIL.ROl'1L) ilRID(lE 
l1-\7 00 8. ::JO 5i30, 09 () 00 0 00 c-,e,.J. 79 

~-6£/0 0. ,,64(). 0. 0 688. 
0 it. 0. 00 6 7lJ. 0. 00 '.). 000 0 030 

n 001:=-r1.2 t. 1. l. ,) 0 

. :1:::c,~o :1 1 77 ooo 

J<i70 El\JCR □t,CHMENT STATIO!IIS= '790. :) l 155. 0 lVPE= 
11,7.00 8.23 580 23 0.00 0.00 580.87 

">640. :-.J !+640. 0. 0. 724. 
0 ll O 00 6 4, 0 00 ,). 000 0. 030 

0.0·J1~•71 30. .::.:o 30. 2 0 

, 3SCNO 1 36-L 000 

_,,,70 f.),lCf101,CHMEh!T STAT ro,-.1s~ 625. 0 J.175. 0 TYPE= 
CROSS SE<::T101,1 11T BEGINNING OF ,: □,,tTRACTI □,,t OF 

1~~64. 00 
4640. 

0 ! 1 
0.001389 

UPSTRE.O.M Of' THC RA IUIO.'>i) BR l DGS 
8. 2.<) 580. 54 0. 00 0 00 

0. -'640 0. 0. 
0 00 6 29 0. 00 0, 000 
137. 187. ~87. 2 

,""':'HV= 0. i!.00 CEHV= 0. JOO 
, S,°CNO 1521: 000 

1526 00 8. SB 580 85 0 00 0 ()0 
4640 0. '16,J.O 0. 0. 

0. 1 ~2 0.00 !3 67 •,). 00 0. 000 
O 0•)1002 113. !62 .~62 2 

3EC,-.in 165 ". 000 
1801. 00 8 83 581 33 C). DO () (),) 

[)610 0 -~·fl 40. 0. 0 
0 l if 0. 00 4 21 0. 00 ::i. 000 

O O-'.l0509 225. 325 325. 2 

581. i5 
7:38. 

0.030 
0 

581. 85 
818. 

0 030 
0 

58t 60 
it0,2 
0 030 

() 

0. 71 0.00 
0. 54. 

0.000 0.000 
0 0.00 

t TARGET= 
0.64 0 04 

0. 54. 
0. 000 0. 000 

0 0. 00 

1 TAHGET= 
FLO!..J 

0. 6.l 0.27 
0. 57. 

O.OOD 0.000 
0 0.00 

0. 50 0. 19 
0. 60. 

0. 000 0. (100 
0 0. 00 

0, 2(3 0. '23 
0. 67. 

0. 000 0 000 
() o. f:,o 

., 
PAGE 7 ,. 

□c.m;s BANIA. ELEV 
T,JA LEFT/ R H;~fi • El.MIN SST!-~ 
TJP\~1D E~JDST • 

• 17't . .lOO 

• 0. 01} 582, 3() 
:10. 582. :30 

571. 79 1045. 87 • 101. 18 ii47. 06 

• 
i 65. (~00 • 0. 03 581. 3() 

IO. iOOOOO 00 
572. 00 1(J37. Bt> • 114, 03 i 151. 89 

• 
550.000 ,. 

0 .. Oi 582.00 I. 
ii 582. :30 

572 .. 30 1031. 97 
l i4., 3.2 1146 29 

,. 
, . 

0 .. Oi 582.0() 
i 1. 582.00 • 572. 17 1622 3:3 I 

1 i 5,, 19 1 7::i7. 5~~ ' 
, . 

0 .. 02 582.00 • 12. 582.00 
572 50 1 oOi. 4;1 
147 09 17l►8. 50 • 

• 
• 
• 
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• 

:. :,P:~ 87 8· 5,. i)). 

S1-:·::-'>.!0 
Q 
T , 1·1':: 
s,_o~E 

;)F.:PTd 
•JLGB 
'JLGB 
xLCBL 

..:C.1-I\J= 0. 100 CEHV= 
1~5~CNO 2500.000 

2500. 00 8. 52 
~5~0. 

0. 18 
0 000805 

0, 
0. 00 
450. 

,, s.::c;-.10 3515 ooo 

Clc,SSL 
<il•~H 
1,h.:H 
XLC ~ 

0. JOO 

531. 6c, 
1]520. 

5.20 
649 

J470 ENCl'!O,~CHMENT STAfiCJ.s!S"' 

C·RIWS 
&RDB 
VROB 
,<LOBR 

0, 00 
0. 

O.DO 
649. 

1365. 0 

IBE.'..I<\ ,,:G 
e\U}t~ :.\CH 
X:JL. ;~NCH 
1TR1AL .LDC 

0.00 582. 08 
0 1639. 

::J 000 0 030 
2 0 

1898. 0 TYPE= 
CROSS SECT IO•'' .<',T F\JL1_ EXPANS (Ohl OF FLD~I l.lELO~J 
HIGHWAY 55 BRIDGE 

3515. 00 8. i6 
85'.:!0 1a. 

0 25 0.26 
0 (1JQ,l86 1015. 

,- ,:Hv"- 0 500 CEHV~ 
, ·::;F,Cl\1iJ 3870 000 

582. 51 
85 :);;'! 

3 7;! 
1015 

l. 000 

0. 00 0.00 582.73 
0, 69. 228-1-. 

0 14 0. 080 0. 030 
1015 2 0 

HJ HL 
A·'lOB VOL 
,:-JR WT!'J 
ICC.MT CO:-lAR 

0.42 .::,, 44 
0 88. 

0. oo,:, 0.000 
0 ·::i. 00 

1 TARGET"' 

0 21 O.b2 
1 .l34. 

0. 080 0 000 ,~ ., 0.00 

J495 OVEROAI\JK AREA ASSUMED 1\/0N-E:-FECTI"E, ELLEA= 595. 50 ELREt\"' 

CROSS SECTlON .JUST BELOW HYG:➔W,>,Y 55 IJR:DGE. 
.3870. 00 8. 34 582 8£> 0.00 0.00 583.88 

85::ZO. (), 8520. 0. 0. l ·1-39. 
0 27 0.00 5.92 0. 00 0. 000 0.030 

0 0<)2271 355. 3--c. Jw 355. 2 0 

5ECtiO 3871 . 000 

0. 54 
0. 

0. 000 
0 

0. 32 
150. 

0.000 
0.00 

OL0·,38 B,~NK ELEV 
THA LEFT/RIGHT 
ELMiN 
TOPWID 

0 04 
i 5. 

573. 14 
228.01 

533.000 

0. 02 
23 

574. 35 
500. 92 

595.90 

0.33 
27. 

574. 50 
353. 60 

SSTA 
ENDST 

582.00 
582 00 

155i. i4 
1779. i5 

582.00 
582. 10 

1365.0C, 
1865.92 

583. 40 
583.40 

1500 74 
1854. 35 

• 
PAGE g 

, . 
• 
• 
• 
• 
• 
• 

I • 

• 
• 
• 
• 
• 
• 

Qc',5 l}lV!D{cD FLO~J • 
• I I 

• . , 
• 
• 
• . , 

.J3!0 N·.JRMAL BRID'.;E, NRo-, !9 i"II~I ELTRD~ 588. 00 MAl\ ELLC= 590. 80 

3•!f95 O'JERBAI\IM. ,\REA l>,SSUMf.:D NDI\I-EFFECTI'lE, ELLEA~ 595 50 ELREII= 

DOWl'~STREN1 F-"ICE OF H!GHW/~Y 55 BRIDGE 
3871 00 8. 34 582 84 0. 00 0.00 583 51 0. 67 

E:520. 0. 3520 0. 0. 129:1. 0. 
0. 27 0. 00 ,S. 57 o.no 0.000 0 O'.W 0 OOD 

0.008455 l. :, i 0 0 (1 

• 
595.90 • 

0.00 0. !8 583.40 
i 50. 27 583.40 • 0 000 574 50 1500.82 
0 00 327.33 1354 26 • 

• I. 



• 
• 
• 
• 
• 
• 
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• 
• 
• 

• 

' , . 

t t\r:ii; 87 8. 5t: •Jt 

5£:CNO DEPTH CASEL CH 1 t,.JS '~SELi'\ Et:: 1-1'.1 
(.J QL.OB QCH GR:JB AL03 .-1CH AROB 
'fI~E: VL'.JB V~H ·,!ROB XML lNC.H ~MR 
S1_0PE !(LOBL XLC:1 XLOBR !TRIAL fD,2 !CONT 

J370 NORMAL :3fi: lDGE, 1,ir~D: i 9 MIN EL T,'?D= 588 00 . !AX EL~C= 590. 80 

J4 7}5 DVERDAN~ AREA ASS'JM::CD N~N-EFFECTI'JE, ELLEA"- 595 5:) ELREA= 

\.JPSTREAM FACE OF HIGH\JAY 55 iJRIDGE 
]9:)0, 00 8 52 ~33. 0,2 0.00 0.00 583. 63 0.61 

8520. 0 . 135~0 0. 0. .i.356. 0 
0 27 0.00 6. 2!3 0.00 0.000 0.030 'J. 000 

•:.i 0:)2999 29 29. 29. 2 0 0 

, s•c:c ,,10 2901 ooo 

.3495 OVERB,;,,NI!. AR'::.O, ASS>JMC:D NCJN···EFF£CTI\1E, EL.LEA= 595. 50 ELREA= 

CROSS SECTION JU3T UPSTREAM OF HIGHWAY 55 BRIDGE 
'3901 00 

'.3520. 
0 27 

0 00i6l ·+ 

8.78 533 2B Q.00 0.00 583 72 
0 :35'20. 0 0. l 597. 

0. JO 5 3~ 0. 00 0 000 0. 030 
" ! i. 2 0 

0.44 
() 

0.000 
0 

• : SEC l•JO !f321. 000 

HL 
vo,_ 
\,JT "l 
CD~AR 

0. 09 
151 

0 000 
O.DO 

0.00 
t 51. 

0. 000 
0.00 

.3470 El~CRO:.:.CHMENT STATiO!l!S== '1'46. 0 2l4L 0 TYPE= 1 TARGET= • 
• 
e 

•• ., 
• 
• 
• 

·13'2 l. 00 
E1520. 

0. 3! 
0 000302 

CROSS SECTIOl•l !'.T BEGIN.'HNG o·=· 
1r1r-.-r-,,r-.1.1u1 M.- ! l'::","'\l ll 1k\.l "::' ~ 'M. M- T '."\ r\:-' vr::i- 1 i:t:.t•ir1 ur- ., J. \~ rrNH r ,J';J Uri lU\:I"-

9. 0~ 598 95 ::,. 00 
59. '3457. 5. 

0.21 3, 22 0. 14 
4-20. 420. .q20. 

CONTRACTI01\J OF F .... Ol~ 

0. 00 58,lJ.. 11 0 . 16 o. 25 
283. 2628. 35. 173. 

0. 080 0.030 0 080 0.000 
2 0 0 0.00 

• 
PAGE; 9 • 

OL08S BANV.. ELEV 
Ti,JA Lt=:FT /RI i;)HT • ELM1N SBTA 
TiJPWID ENDST • 

• 
• 
• 595.90 

• 0.03 583.40 
27 583. 40 

574. 50 1500.59 • 327. 91 1854.47 

I • 
595. '?0 • 

0 09 583 .t'f.Q • ,., 
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- ---INltEPlYIUFmTo 

DEPARTMENT OF THE ARMY 
DETROIT DISTRICT, CORPS OF ENGINEERS 

BOX1027 -

0£TROIT, MICHIGAN 48231-1027 

April 7, 1987 

Great-Lakes Hydraulics and Hydrology Branch 

·- - Mr. Dan Mo,_gan-, P. E. 
Departmefit Liaison 
Land and Water Management Division 

·Michigan Department-of Natural Resources 
-,.P.O._ Box 30028 

Lan~ing,-Mi~higan 48909 

Dear Mr. Morgan: 

Submitted for your review and approval is a copy of the 
revised hydraulic calculations for the Manistee Township, 
Michigan iimited Detail Flood Insurance Study. Enclosed are the 
HEC-2 100-year runs for the Manistee River, including a run made 

· for the a-ddi tiona-1 channel which exists in the left overbank, and 
a brief writ! up dealing w~th the_revisions made in response to 
your_concerns as outlined in your January 21, 1987 
c·orr esponden-ce,. 

- Fr9m the-hydraulic analyses·performed on the channel which 
exists in the-left overbank of the Manistee River, it was deter
~ined that this channel will carry approximately 45 percent of 
the-100-year flow. Therefore, as you suspected, the resulting 
flood-stages are significantly lower than those determined pre
viously for tve Manistee River. In addition, the floodway will 
be drawn to include-the channel and bridge opening in the left 
overbanli. 

lince-FEMA has requested the submittal of this report as 
soon as possible, a response from your office within two weeks 
wou-ld -b-e appreciated. If you have any questions regarding th-e 
enclosed d~ta, please contact Mr. Jeff Weiser at (313) 226-4886. 

P. M. O'Dell, P.E. 
Chief, Engineering Division 

~Enclosures 

_ .CF: Norb Schwartz, Region~. FEMA 
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MANISTEE TOWNSHIP, MICHIGAN 
LIMITED DETAIL FLOOD INSURANCE STUDY 

REVISED -HYDRAULIC COMPUTATION BACKGROUND INFORMATION 

~=--- -The ~anistee_River splits ·into two cha~nels 2500 feet 
_J,!pstream _of Manistee- Lake which enter the lake at separate 

locat-io_ns_~ In the Gorps' :Lni tial submittal, just the Manistee 
--Riy__er-main channel was- modeled without consideration of the flow 

car.rying-capacity_ of the secondary channel. In this submittal 
---the-secondary channel-was analyzed from Manistee Lake to the 
·confluerrce with the-main channel for ·a range of flows up to 50 

__ --p-erc:ent of the 100-ye,_ar flow. The- main channel was also rerun 
_- - ·for an_ apj:>r~o11Liate range of· flows. - An equal energy grade 1 ine 

was- dg~~rmined at the confluence of the two channels which 
"resulted-in a flow in each channel totaling up to the 100-year 
-di-s"cha-rge -of 8520 cfs. -'!'his analysis resulted in a flow of 4640 
-cfs---for th_e-Manistee fffver from Manistee Lake to cross section 
2500., and-a flow of 8520 cfs from that point ~o the study-
1-im i-t ~ -

__ _:_ The re.vised- Manj§tee River HEC-2 run resulted in flood 
---~tages ~ig~lficantly lower than those originally obtained, to the 
- _:point_ that all bu-t the farthest upstream cross section flood 

stage are-below the Lake Michigan elevation of 583.8. Therefore, 
the - f-1 ood- s·tages wi 11- be equal to the Lake Michigan 10 0-year 
elevation for the majority of the Manistee River . 

~--
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Planning Division - SS 
l - -

Mr. Lawrence--N. Witte, Chief 
Engineering --Water Management 
Mi_chigan Department-- of Natural 
P.O. Box 30028 

- Lansing, Michigan 48909 

Dear Mr. Witte: 

Submitted for your review 
hydrology developed for the 

- -Limited Detail Flood Insurance 
dealing with the analysis. 
review process are included.: 

SEP 18 1986 

Division 
Resource~ EC EI VE D 

c: r:-p 2 5 1986 

ENGINEERING•WAffR 
f.4Ml}.GEMENT 

and approval is a copy of the 
Township of Manistee, Michigan 

Study. Enclosed ie a write up 
Other items that will assist the 

If you have any - questions _regarding the enclosed data, 
-please contact Mr, Joe Wanielista at (313) 226-6773. 

f 

Enclosur:e.!! -

Sincerely, 

Original Signed 

C. Argiroff, P.R. 
Chief, Planning Division 

=-

' ~. 



Township of Manistee, Michigan 
flood Insurance Study 

Hydrologic Analysis 

The Flood Insurance Study for the Township of Manistee, 
Michigan is a--limited detail study. The Lake Michigan coastline, 
Bar Lake, Bar-Lake outlet, and the Manistee River from Manistee 
L_ake to 1.2 mi-les upstream are included, Figure 1 shows the 
study area. -

_ .~he 100-year frequency elevation, 583.8 ft. NGVD, will be 
used to determine flooding along the coastline. This value is 
for Reach B of Lake-Michigan taken from the report on Great Lakes 
Open-Coast Flood Levels (Reference 1). 

P-----~v<c .• . -,r.~0- The hydrologic_analyais of the Manistee River was taken from 
-~-. _the City of Manistee -Flood Insurance Study (Reference 2.). The 

~~<~~ir· -~nalysis was based on peak annual flows obtained from a U.S. 
_ IJ_ \"'--· Geological Survey-gage located on the Manistee River ap-
=•~',..-f- - prox:i,matel:, six miles ~tri:~from Manistee Lake. The period of-

~"(-----. recor~was fr__om-1952--ttj98_:_ :l flood flow frequency analysis 
=~ ~---Was-performed using Weibull plotting positions and the log Pear
,-\"<"' f \ son III distribution- (HECWRC program, Reference 3). A copy of 
- \Gi~ ; · the output from the-flood flow frequ~ncy analysis is presented as 
0 

- U\(11 Enelosure 1.-- The flows were then- adjusted from the gage site to 
O"\__ the edge of Manist ake by the drainage area ratio method with 

__ a coe en of-0. The 100-year frequency flood flow at the 
_ - - sage site and at- Manistee Lake's edge are shown in Table 1. The 

(.;IL __r adjusted flow- at Manistee Lake will be used as the flow for the 
-- ct_lt-1- Man•istee'-River in this study. . ,. 

Table 1. 
Manistee River 

100-Year Frequency Flows 

Lo-cation ==-==""-'Jmro'.7a~~;:,~ Flow (cfs) 
gage 8370 

Manistee Lake's edge IB- -Z..1..1819? 8520 _ L 
!'9 8 ~ book s~~"-'J , ( • "J.._~ 8-to30 ~ 

- -- O A ~ t-a l"--<. n,;I,, '1-<Tuil t .,,.,,l,.r £A5 3 t ) 
The hydrologic analy is for Bar Lake and.its outlet was done 

with the BEC-1 flood Hyd graph Package (Reference 4). An inflow 
hydrograph, a storage-elevation relationship, and a discharge
elevation relationship were developed to model the routing of a 
10-day duration, 100-year frequency rainfall through Bar Lake and 
its outlet. - ~· I _/d!r, / /JC-.= S". 3 -5' f - ..-it-- I} v G,,r-A T -- Q\" ' 7t1<' -<:r 

_ ?•.,~ - The SCS-method was - ed to model the excess rai all runoff. 
, •~ The drainage-area of 5.42 square miles was delineate on the 

= .zi,-"_ 
1 

<t_ provisional. Onekama_ and Parkdale 7. 5 minute quadrangles from the 
_ ~~- U~S. Geological Survey. An SCS curve number of 60 was determined 

-\fl.v-~ by a weighted average based on.soil types in ttie drainage basin. 
- A<- -,~ae-- The soil type_s~_and their relative percentages were taken from a ~~;..>")). - ~- -
-=ii,}JI,, . 

t-"'.r, 

. ~· 
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--
of ·(s~ii ~ype Bl!!P _prpvj._ded -~y _ _the National Forest Se~ A time 

- -coin:entretion, tc, o,C, 3.:'t:Fli't>urs was calculated using the 
_ - ~- provi!ional quadranglesre'l'ei::~ed above and the following 

equation:- ---..._ - - -- - - - - ----6 c. =- e,,, c, h,,,.. 
tc = length, ft. 

V X 3600 

-~-where the vel~city, Vin feet/sec., is a function of slope, Sin 
percent, and flow type. The velocity was calculated using the 
following equations: 

0,5" 
V = 2.1-S (small tributaries-and swamps with channels) 

-(),€ -
V = 1.2 s- (waterways and swamps without channels) 

--- o~;-
v = 0. 48 -S ( sheet f I ow) . 

:::_- =--_ ~Jf-= / 
_ The storage-eleva_tion relatipnship was developed by-
planimetering the surface area of Bar Lake at elevations of 582.4-

:c:-- rt:_ (177.5 m.),-585.7 ft. (178.'5 m.), and 590.6 ft. (180 m.) The 
---map used was the 7;5 minute provisional Parkdale Quadrangle. The 

____ ccfnic method provided by the HBC-I model was used to compute the 
____ reservoir volume from the surface area versus elevation date. 

The elevation-discharge relationship at Bar Lake outlet was 
- developed through the use of the HEC-2 Weter Surface Profiles 

program (Reference 5). The starting water surface elevation of 
Lake Michigan was the period of reco-rd average water surface 
eleva_tion of 580. l ft. _NGVD (Reference 6). Manning's "n" values 
were . 02 to ; 0~5 for the channel and . 07 for the overbenks. 
Backwater profiles were run for various flows up to 100 cfs. The 
elevations 100-yaris upstream of State Highway 110 bridge were 
plottei:I versus- ~he discharges to- develop the elevation-discharge 

- cur_ve. - Enclosure 2 is the HEC-2 program output. 

The results of the HEC-1 routing are shown in Table 2. The 
- --HEC-1 output is included in Enclosure 3. Since the 100-yeer 

-frequency Ber-Lake s~age is higher than Lake Michigan's 100-year 
frequency stage, 583.8 ft. NGVD, routings were not required to 
de,termine if Lake Michigan's levels control the Ber Lake level. 

--'---~-

Table 2. 
HEC-1 Results for Bar 

100-Year Frequency 
Lake 

j~ Peak Inflow 
1002 cfs 

Peak Outflow 
50 cfs 

Peak Stage 
584.6 ft. NGVD ~1~ 

a _j, - _- > • 

-- --s---

-- - -

_ Table 3. summarizes the pr'opose-d 
_ ~~?and~stages tci be -used for this study. 

100-year frequency flows 

-- -· 
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Table 3. ' 

Summery of Proposed Flows end Stages 

_Location 
Lake Michigan Coastline 
!!er Lake 
Ber Lake Outlet 

---Manistee River 

, ,, 

'-

Flow (cfs) 

50 
8520 

Stage (ft. NGVD) 
583.8 
584.6 
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Reference,;i 

- (1) U.S. Army Corps of Engineers, Report on Great Lakes 
Open-Coast Flood Levels, February 1977. 

_(2) ---ederal Emergency Management Agency, Flood Insurance 
Study. City of Manistee, Michigan, 1985. 

(3) U.S. Army Corps of Engineers, Flood Flow Frequency 
Analysis, .Generalized Computer Program 723-X6-L7550, June 1976. 

(4) U.S.-Amy Corps of Engineers, Flood Hydrograph Package, 
C~mputer Program 723-6-L2010, July 1982. 

(5) U.S. Army Corps of Engineers, Water Surface Profiles, 
-~·Computer Program-723-X6-L202A, May 1984. 

(6) U.S~ Army Corps of Engineers, Detroit District, Monthly 
Bulletin of Lake Levels for the Great Lakes, July 1986. 
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INREPLYltEFEltTO 

NCEED-L 

DEPARTMENT OF THE ARMY 
DETROIT DISTRICT, CORPS Of ENGINEERS 

BOX 1027 

DETROIT, MICHIGAN -48231-1027 

January 13, 1987 

Mr. Lawrence N. Witte, Chief 
Engineering - Water Management Division 
Michigan Department of Natural Resources 
P. 0 ·· Rnv ~Oll?R 

Lensing; Mic~igen 48909 

Dear Mr. Witte: 

_ Submitted for your review end approval is a copy of the 
hydraulic calculations for the Manistee Township, Michigan 
Limited Detail Flood Insurance Study. Enclosed are the HEC-2 
100-year unencroached and encroached runs, a map showing the 
location of cross sections along with the corresponding section 
numbers in the computer run, copies of the bridge sketches in the 
f-ield notes, and a brief write up dealing with items that will 
assist the-review process . 

. According to FEMA guidelines, the information supplied to 
aid in the review process is not intended for flood plain manage
ment purposes or distribution to other individuals at this time. 
_Before using or distributing this information, approval should be 
obtained from FEMA. 

Since FEMA has requested the submittal of this report as 
soon as possible, a response from your office within two weeks 
would be ~ppreciated. If you have any questions regarding the 
enclosed data, please contact Mr. Bruce Holbrook at (313) 226-
6772.-

Sincerely, 
~ 

:..--,,::.g_~o,,;,~ 
Chief, Engineering Division 

Enclosures 



- -.;:;;:.... -

MANISTEE TOWNSHIP, MICHIGAN 
LIMITED DETAIL FLOOD INSURANCE STUDY 

-HYDRAULIC COMPUTATION BACKGROUND INFORMATION 

Two streams were studied, the Manistee River and Bar Lake 
Outlet. The Manistee River was studied from Manistee Lake, the 
downstream corpora-te limit, to -420 feet upstream of the M-55 
Highway Bridge. B~r Lake Outlet was studied from Lake Michigan 
to Bar Lake. 

During-the hydrologic analysis of Bar Lake stages, it was 
neces-sary to develop an outlet -rating curve. To accomplish this, 
a-backwate~ run was made on Bar Lake Outlet and submitted with 
the hydrologic analysis. That run was approved with the 
hy~rology and_will not be resubmitted at this time. No 
encroached ~un was made due to the minimal topwidths obtained 
downstream of Bar Lake. 

Mannin~•s "n" values were obtained for the study during a 
site visit. -

The starting water surfaceelevation on the Manistee River 
was taken from-values determined during the City of Manistee FIS. 
During that-study, one of the conditions investigated was a 
normal stage on Lake Michigan with 100-year discharge on the 
Manistee River, including routing through Manistee Lake. The 
stage o~tained on Manistee Lake is the value being used in this 
study. 
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