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1) COUNTY: 

2) STUDY NAME: 

3) WATERCOURSE: /L)ov-ri_ Ec_.o,r 5'e Crr:"t'K 

4) DOC UM ENT TYPE: _/ o_a--------,,:-:::V <'.;"'----'--. ~( ~----
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Page J_ of I 
lOll-year 

WATERCOUR~~ ..... North Branch Ecorse Creek .. ,,.,,. 

STATION 

1 
30 
60 
61 

136 
137 
187 
362 
737 
787 
788 
797 
798 
844 
845 
859 
860 
910 
911 
921 
922 
953 
954 
985 
986 

1036 
1736 
2436 
2736 
3436 
3836 
4311 
4786 
4825 
4846 
4847 
5436 
5936 
6416 
6786 
6836 
6917 
7436 
7936 
8536 
9136 
9586 
9596 

10286 
10336 
10636 
11536 

CITY/IOi•!NSH1P: Ecorse 

COUNTY: Wayne 

LOCATION 

Confluence of Ecorse & Detroit Rivers 
29' u/s of confluence 
1' d/s of Jefferson Street Br. 
d/s face of JeffersoA Street Br. 
u/s face of Jefferson Street Br. 
1' u/s of Jefferson Street Br. 
51' u/s of Jefferson Street Br. 
226' u/s of Jefferson Street Br. 
51' d/s of d/s face of R.R. Br. #1 
1' d/s of d/s face of R.R. Br. #1 
d/s face of (T & I ) R.R. Br. #1 
u/s face of (T & I) R.R. Br. #1 
1' u/s of (T & I) R.R. Br. #1 
47' u/s of (T & I) R.R. Br. #1 
d/s face of (T & I) R.R. Br. #2 
u/s face of (T & I) R.R. Br. #2 
1' u/s of (T & I) R.R. Br. #2 
50' u/s of (T & I) R.R. Br. #2 
d/s face of (T ~ I) R.R. Br. #3 
u/s face of (T & I) R:R. Br. #3 
1' u/s of (T & I) R.R. Br. #3 
1' d/s of (T & I) R.R. Br. #4 
d/s face of (T & I) R.R. Br. #4 
u/s face of (T & I) R.R. Br. #4 
1' u/s of (T & I) R.R. Br. #4 
51' u/s of (T & I) R.R. Br. #4 
700' d/s of confluence of N. Ecorse Ri. 
Confluence of N. Ecorse Ri. & Sexton-Kilfoil 
Confluence of N. Branch and Sexton-Kilfoil 
1000' u/s of confluence 
989' d/s of Mill Street Br. 
534' d/s of Mill Street Br. 
39' d/s of Mill Street Br. 
d/s face of Mill Street Br. 
u/s face of Mi 11 Street Br. 
1' u/s of Mill Street Br. 
590' u/s of Mill Street Br. 
~090' u/s of Mill St. at White Street 
1200' d/s of Southfield Road 
50' d/s of Southfield Road 
1' d/s of Southfield Road 
l' u/s of Southfield Road 
520' u/s of Southfield Road 
1020' u/s of Southfield Rd@ Russell St. 
1620' u/s of Southfield Road 
2220' u/s of Southfield Rd. @ Montie Road 
2670' u/s of Southfield Road 
2680' u/s of Southfield Road 
3220' u/s of Southfield Rd. & 50' d/s of Empir 
3270' u/s of Southfield Rd.@ Empire St. 
3570' u/s of Southfield Rd. 
4270' u/s of Southfield Rd. 

CWSEL 

574.90 
574.95 
5 74. 99 
574.93 
5 75 .16 
57 5. 34 
57 5. 36 
5 75. 94 
5 76. 24 
576. 20 
576.15 
576.19 
5 76. 32 
57 6. 37 
5 76. 33 
5 76. 38 
576.48 
57 6. 56 
57 6. 52 
576.55 
57 6 .66 
57 6. 53 
5 76 .44 
57 6. 66 
576.07 
57 7. 24 
577 .86 
578.27 
578.62 
578.89 
57Q,06 
579 .40 
579. 
579.77 
579.87 
579.87 
580 .10 
580.38 
580.60 ). 
58Q8\i 
581.~ 
581.5~ 

~ 
582.87 
583.01 
583.04 
583.37 
583.35 
583.53 
584.34. 

EG 

57 5. 51 
575.55 
575.60 
575.66 
575.84 
575.88 
575. 98 
576 .25 
575~ 

i~Hl6~, 
576. 
57!.. 

~~ 
576.88 
576.92 
576.96 

(\7,;. 99 
- ~.02 

577 .14 
577 .29 
577.47. 

7.57 i 577.1~ 78 
578.5 
578.76 
579~~ 
5 791, .'IU 
57'11,63 
5~11'9 
5~91 
5~01 
500.01 
~.29 
5~.55 
580.87 
581.24 
581. 29 
581. 83 
582.23 
582.51 
582.80 
583.01 
583.17 
583 .18 -
583.48 
583.55 
583.74 
584.46 

Q 

4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
2100 
2100 
2100 
2100 
2100 
2100 
·2100 
2100 . 
2100 
2100 
2100 
21':)0 
2100 
2100 
2100 
2100 
2100 
2100 
2100 

:2100 
2100 
2100 
2100-- ·,. · 
2100 

' . ·,•~ .. _,_. 



-

-,_ 

C 
C 25 
C 61 DIS FACE JEFFERSON STREET ARIOGE 
C 136 UIS FACE JEFFERSON STREET ARIOGE 
C- -- - 788 DIS FACE RR ARIOGE #l- -
C 797 UIS FACE RR BRIDGE #1 
C ~45 DIS FACE RR BRIDGE #2 

--C -859 UIS -FACE- RR BRIOGE-#2 
C 'lll DIS FACE RR BRIDGE #3 
C 921 UIS FACE RR BRIDGE #3 
C 'lS<t DIS- FACE RR BR I OGE --#4 
C 9b5 UIS FACE RR BRIDGE #4 
C 2436 CONFLUENCE OF THE NORTH ECORSE RIVER~ SEXTON-KILFOIL DRAIN 

- -C- - 2736 -2089 F-T DIS OF- MILL - ST BR - -
C 3836 989 FEET DIS OF MILL STREET BRIDGE 
C 47d6 ~9 FEET DIS OF MILL STREET BRIDGE 

- C - 4825 --DIS -FACE OF MILL- STREET BRIDGE-TRUSS BRIDGE 
C 4846 UIS FACE OF MILL STREET BRIDGE 
C 5936 1090 FEET UIS OF MILL STREET BRIDGE AT wHITE STREET 

i--c--6786----- -- --4-9-FEET--o-is -oF-SOUTHF-IELo--ROAQ--BRIOGE ----------- - ----- ------
c 6836 DIS FACE OF SOUTHFIELD ROAD BRIDGE-SINGLE PIER-CONCRETE 
C 6916 UIS FACE OF SOUTHFIELD ROAD BRIDGE 

.--c- --7936----- ----10_.20-FEET--U1S-OF--SOUTHF-IE1.;D-ROAO-BR-IOGE AT RUSSELL STREET 
C 9136 21/20 FEET UIS QF SOUTHFIELD ROAD BRIDGE AT MONTIE AVENUE 
C 10286 50 FT DIS OF EMPIRE STREET 

---c---1-0336 - -- -- AT--EMPIRE-S-TREE-T- --- --- -- - --- -- - -- -- - -
C 11536 1200 FT UIS OF EMPIRE ST 
Tl CITY OF ECORSE 5555-16 

.-T-2- NORTH -BRANCH---OF-ECORSE--CREE-K----- ---------
T3 10 YE4R FLOOD-1500 CFS 

. Jl -10 2 
~---J2--+ 
: J3 

!------------ ---- - ------ -- ---

1-:i NC 
10 11 25 26 

574.90 

- - < 

1 

- --- ----- - - --- -- ---- - --- --- ------- - - -- - - ------ ----- '. 

- - -- ------ ----- --------------------

------------ --------------

-\H 4 ,/-
Xl 
GR 

~---5-lf>O--~=-.::=--::=-=-=-:=:::.:==c==-----'-................ .._....__;_.;,::::_ --------- ---- ----------------

~ 200 578.S 300 581.l 400 
---GR-58,r • 6--- - -

GR 579.2 
-- 51 0-- 5 81 • l - - - 5 1-5 

535 569.2 540 
GR 569.2 

: --GR--566-.-1- -
GR 566.2 

; i GR 564.4-

545 563.9 555 
----575--- ·566.2 - 580 

. i-GR-5-14-. O>----•i 

: GR 578 7 ,_ . 
585 ]!!:i-At ___________ ----- -- --

: X l 30 
---~-1---60 

GR 576 0 2 
GR 584.6 

· -GR- 579.2 
GR 569.2 
GR 566.l 

---GR--566. 2 
GR 564.4 
GR 574.0 

-~~L;--578.1 
BT 9 

-BT-- 3.? 
BT 88/1 
GR 576 .• 2 
6~ -584.6 

'379.2 
- 3 

----41-- -/--50 0 ------
29 

6 l ,.._---3 0 
100 576.' 
500 58 .6 
525 - 57. .B 

61) 
-580 
595 
619 

---1000-

575. 9 
582.8 
575.4 
S&S.S 
565.3 
-565.3-
565.4 
584. 

543.s s.s 
565 65.4 

--583.5-- 565.-3--
600 567.7 
61 582.3 

29 
-- ---30---- 30---- -

200 s 0.s 
sos 81.9 
530 - 72-. 8 --

543. S 565.S 

57v 564.l 
- 583. 5-- --565.-3--

605 571.l 
70 579.6 

400 
515 
540 
555 
580 
590 
61 

-0 

41 l~ l, £ 
soo .o s4tl.o s0B'S-7 s00.1 
588.l • O.O -- -588.l 580.3 5~3.S 
580 587.7 579.7 584.4 579.7 

0 575. 100 576.6 578.S 300 --581.l 
581-. l 
569.2 
563,9 

--500 --582.8----- - -500- - -582.6- 581.9 -510 
520 575.4 525 574.B 572.8 535 
540 580.3 543.S 565.S 565.S 545 

400 
515 
540 
5c;5 

------ - - ---- -

-------------

-- ------- ------------
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, PROGRAM WILL BE ENTEMED AT o,fC? 
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/ALPHA/ 
r-!E C 2 
C~-W 
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DC 
FLOrJTS 
BLFLO 
ADOPT<; 
a ·11:1~ 
'1'..CR 1 T 
SLARA 
SC4LI: 

"I 

•l"I ... I: '"r---- --- -

Y.SEC 
PR'JF 
1::Xf, 
../fCL. C ./ 
/Q8.t()./ 
/HEA1)!t-lG/ 

,, ., 
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.,, 
' ' 

l'"I r:lfl ·TRY= 
.,. CO IO= 
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GETFIT= 
I NCO'-,= 
I f,IPC= 
r<:OOER= 
KR~Ki:<= 
OUTCO~= 
REI, HI')= 
GOTOF,;,= 
Al.OG 
I HhJ" 
5YSAIO= 
'3YS=lST 
XTO Y<> 
II 
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!Ou 
201 

1211r,7 
13702 
14 76~ ...... 
16632 
17S35 
20201 
212114 
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231 l <, 

2324() 
23::il 6 
23764 
252:,0 
26412 
26514 
26537 
26676 
26714 
27733 
?7734 

__ 3o a a o ___ 
30 u45 
30106 
:%262 
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******************************************** 
HEC2 VERSION UPDATED JAN 197~ 
ERROR CORRECTIO~S Ol,02,03,04,05,06,07,03,09 
~OOIFICaTJOl~S 52,53,54,55,56,57,58 
*************************i~****************** 

. 

i .1:1 C 
1 CITY OF ECOKSE 

_l O_YE '~i' ELO_OD 
NORTH BR 11l~CH OF 

55"i'3-16 DIC, Zl,'"11TT 1 P, .. ,. 

" 
- _T_~ 

T3 . ' ' 

',. Jl ICHECI< 1N0 

"' -o. •1"1 J J" I , • 
J2 NPROF . ,,, 

,, 

" •H J3 
:21 ,\JC 
;nCJT ., 
I 1 _X_l_ 

l
"I GK 

• " GR 
·1" / 1 GR 'f- - .. -

GH 
•. GH 

,, GR 
GR 

•"! G~ 
lJ -- GB 
" 

• , Xl 

, X 1 
• "i GH 
t." " GR •\ , __ 

• 
• "1 ,. 

ti 

•· 

GI-' 
Gk 
GR 
Gk 
GH 
GR 
GR 

t' X 1 
i· flT 

• l"1 '3T 
, I .''. __ '3T __ . 

t 'Ii, GK 

• Gfl 
Gf-i 

•·· .. ,I 

• 
Gk 
GR 
GH 
GR 
GH 
GR 

__ 1 • 0 0 0 

1,000 
• 0 ;!5 

4,000 

1,000 
576,200 
S'!L.,600 

_579,?QO_ 
569,200 
566,100 
566,200 
">64,400 
574,000 

_518,_7 0 0 

30.000 

60,000 
576.200 

.. 5!~_4,600 
579,200 
569,200 
566.100 
566,200 
564,400 
574,000 
578,700 

6] • 000 
9,000 

543,SOU 
",,;fl ._l 00 
576,200 
584,600 
579.200 
580,300 
5nb,100 
:.80,300 
">64.400 
574.000 
:>78, 700 

2. 

IPLOT 

-0.000 

10.000 
. _.u3".i 

1165.ooo 

Al,000 
0.0011 

soo.ooo 
52Q.OOO 
540.000 
560.000 
51:10.000 
5gs.ooo 
619,uOO 

1000.000 

-o.uor, 

41.000 
0.000 

500,l'OO 
520,l\0(1 
540,000 
560.000 
si>o.ooo 
595.0Q() 
6 1 9. r, 0 t) 

1000.000 

•H,OO'l 
500.00~ 
51:!Fl, 100 
5Bjl 0 ·100 

0.000 
soo.ooo 
520.000 
540.00D 
560.000 
":,fll),001) 
595,norr 
619,000 

lOD0 0 GQ11 

ECORSE CREE«: 

NHIV 1DIR STRT 

-o. -o. -0.000000 

PPFVS 

-1.000 

XSECV XSECt-1 

11,0tJO 
.u3o 

4100.000 

500,000 
575,900 
5-J2,-JOO 
575,40_0 
565,500 
565.100 
565.300 
565.<+0·) 
'3::14,600 
-u.oo~ 

-0.000 

soo.uoo 
57:i.900 
5r1? 0 100 
575.400 
565,500 
565.300 
:i65,3U<l 
565,400 
584.600 

-0.00rJ 

500.000 
":,>;4. 100 
')"JO O ,') 0 1) 

61':l.no~ 
575,9GJ 
'311~ .1100 
57:,,41)0 
51-l0.100 
'?65.31;) 
,;;o.,oo 
":>6!'> 0 4U() 

:>i:i4,600 
-u.uou 

-0.000 -o.ono 

l?.ooo 
• j O (I 

4410.uoo 

_61 ,.ooo 
100.uoo 
soo.ouo 
5?_':i,000 
54·,.soo 
565.uoo 
5"<,SOO 
<',110,000 
~19,,)00 
-0.000 

-0.000 

61'-1.00U 
100.030 
S0'.l,0\l0 
5?5.ooo 
54 l.500 
':i65.000 
5'11,S00 
600,000 
bl<l,IJOU 

-0.000 

01~.0011 
-579. • no 
">ho.1no 
:,,H. ·r O 0 

100.oou 
500.000 
5?5,noo 
-,4,.S,1U 
:,<;S. 001) 
c;:, ,.-,110 
f,00.000 
619.00~ 

-riouOO 

;~FTRir. 

-0.110 

FN 

-0.000 

l<t,000 
.51)0 

51AO.OOO 

-o.oov 
576,600 
5,l,:' 0 600 
'?74,ilOO 
565,50!0 
565.4 1)0 
565.300 
567,700 
:i8c.101J 

-0.000 

,.. .... 000 

30.0010 
::i7b 0 nOIO 
'i'1r 0 600 
57<t.BOID 
565.500 
565,4UID 
-565. 3011 
:,67,70IJ 
-,,;~ 0 10 IJ 
-0.000 

1,001) 
500.001) 
C,t,3,30(1 
-,1.;. 70,J 
')(6,601.l 
.,,,~.60() 
574,AOI.J 
565. 50 IJ 
565.41)1J 
•i65 0 "iOO 
567.7()0 
58c, lUIJ 

-0,0f}I, 

P11IN<:; 

-o.o 

;.LLLlC 

-o.oou 

•• .ooo 
-0.000 
-0.000 

-0.000 
rUO,OUU 
':>0'>,0U0 
S30 0 1JOU 
543,500 
S70,00U 
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UIS FACE OF RAILROAU BRJOGE NO. 1 St: C. D •·· ·'· 
~ ·1:1 - STEEL I-BEAM B~IDGE ,11TH ?-STEEL RENT PIERS 

I ', ----·-- --- - - -, ),,l,c'-----
9 FEET iIDE• 7 OLD BENT PILES-CUTOFF •r '· ___ 797.0Q Jll.56 575.46 

"I 3165. o. 3165. 
el" .06 o.oo 4.51 

1
~11 _ ----o~0023a9 - 9. 9. 

•1'! 
119 Q -
1''[-J __ SE_CNO 

___ D[PTH. _ OJSEL 

e]" TIME 
Gt.OB QCH 
Vl.0'3 VCH 

{ ,l21 /, , I LD.e.E __ _ _Xt.0'3-L-- ___ X.L CH 
"1 ., ' 

.. 79_8. 0 0 _ :u ._65 
" 3165. •1) .06 
,,I __ _._QQ0_6Jl2 ___ _ 

0. 
o.oo 

575_. 5_5 _ 
316!5. 

4. 0 7 
.l. ______ l. 

•1· 
~

- __ 844.00 
·1 3165 • 

• ' • 06 
l '

1 
1

1 
t'l' __ ---• 0.0.0.5 5 9 _ 

• 
~ 

I ' 

' I 

_10.sa_ 
o. 

o.oo 
46. 

J,f- 3265 OJI/IDE[) FLOI•/ .,., 
I) 

575.58 
3lb5. 
4.06 

ll,6 • 

o.oo o.oo 575.79 
u. 0. 692. 

o.oo .035 .032 
9 .• 0 0 

CRJl~S '~SE:LK _ EG 
t,,ROl::I ALOl-1 ACH 
1/r<OB XNL XNCt-l 
XLOBq LTPl~.L IDC 

u.oo -- _ o .• 0 0 _ 515_.Bl 
u. 0. 777. 

o.oo .035 .032 
l ._ __ . - 2 0 

o.oo o. o_o 575.84 
0. o. 780. 

o.oo .1)35 .03? 
46. 2 0 

~ NORMAL BRIDGE,NRD=l6 MIN EL TRO,= 581.40 MAX El.LC= 578.40 
ei• 

- ;~ : . 
l"j 

• i"1 
,'. ;, t' -

' ' I •. , 
,.,, 
: 

.1: 
!~• 

845.00 
3165 • 

• 06 
.001856 

D/S FACE OF RAILHOAD B~IOGE NO, 2 

10. ':>6 575.56 u.oo Cl, 0 0 575.136 
o. 3lb5. o. o. 71 ':i. 

o.oo 4.40 o.oo .035 .032 
l • 1. l • 2 0 

!·, ,- --- - - -
3265 DIVIDED FLOW 

I ' •. , 
er· ,, 
'j I'~•-/, 

• 
NORMAL BRIDGE,~RD=l6 MIN ELTRn= 581.40 ~-x El.LC= 578.40 

U/S FACE OF RAIL~OAO BRIDGE NO. 2 

.32 • 02 
o. 15. 

.04~ .030 
1 o.oo 

rl V rl l. 
~RDd 1/0l. 
XNR •-/TN 
I C.ONL COR£.tl_ 

_, 26 .u 0 
o. 15. 

.042 • 0 3!) 
1 _ _o • OJ) 

.26 .03 
I) • 16. 

• (l 4? .030 
l ,1. 0 0 

.30 • 00 
,J. 1 b, 

.042 .OJO 
l o.oo 

SEC, ic 

• no S81.v0 
? ' . "i•,l, 00 

':i63. qo ri;,s.1,0 
97.00 SOl.hO 

nt.oss •,.. ,,1 '( t:LF I/ 
-- + + - - -

T ,1q L.':.FT/-"It"rl' 
""L~lI"l t,ST ,ti 
T QP ·t 1 fl_ t: 1~i)S r 

, 02 _ b,:,L.UU- -- - -
?. • c;,-. 1. or, 

5,63. 'lO 7;,,.~o 
l 06. 60 ____ ,;_o L.--"' o._ 

.oo 5,-1.~o 
?. s l l D l.i, 

~,6S. 00 t-1) ~. ~6 
l O ':i. 39 '!21.7'::l 

oO? St..1,..:-)0 
2. S,l.40 

:i65.00 ,;16.4? 
9,3.26 ':121.57 

• 
• ' _,_ - - -- -· - ---\;~. 

1, 
--- --I' 11 u 11 --- 1\ - --- - ,, .• 

• I -- --- - --- ·-· J::1. 
" --- --- t:,, 

l"I• 
11,,1 

-·r::.I. 
l'''I "I'",-- t, j' ! f 

,, 

• --
I 

,, -- -- 'j 
-- :::1. 

- - - 7"1 
' ,,:. 

H 7
'1 

-- - :: . 
----- ---- ---- 7''. 1; i U 

, .• 
-- --- -~ ,; 

i';I• ,,, 
' - I', 'I. I ; 

:~ 
:·-,1• ,, ' ., 

- -7 If i I 
p'', ... 
,. ' 

' '' -- -1::1. 
'" 

-1;, 

,. 
I ,. 

l , ~ 1 ,, 
••- _.., ~ I ' 

I ·1· "! 

·:I 

-- ---- -_/j. 

• 



.I .. t}lJLJ tjt-,.: 1 Ut.;,t. ,1 l I H l::i,-.LL,....:::, I ...-,"ll) I 1 r_ Ul:.\.,f\ 

-• 14.5 FEET WIDE, 7 BE~T PIERS OF WOOD 

,~t 14.5 FEET 1/TDE, T RE,~T PIER<; OF l'!OOD 

__ 859. O_Q 
3165, 

.,. .06 

' 
[ •I" 

10 ._59 
o. 

o.oo 
. 1.5. 

~75.59 
:3165, 

4,39 
. 15 •-·1 --· "'-'"' 

' __ 8..6.0 • D ll LO • ..6.5 ___ 5 7 5. 6.5 
:• 3165. n. 3165, 

•:'·1 ,06 o.oo 4,02 

1

''1- __ ._000544 1. 1. ,, ... 
11.J.J''I -- .910-oDD _ 575.70 

3165, 
3.88 

_ 50. 

' 3165 • 
•:·: • 07 

t'I _,omOL I" -120 
" 

11.70 
0. 

o.oo 
_. 5.0 • 

-- - -- ---
,, 3265 DIVIDED FLOW •• __ SECNO . _D_EJ>lJj 

.,::1 0 '1LOt3 
TIME VL09 

/.. ,) S_LQf'E._ __ )(L()RL_ 
... ,I_ 

•1. 

C1•i_S_EL 
G•CH 
VCH 
XL Cti . 

o.oo o.oo 515 .• t!9 
() . 0. 721, 

o.oo ,03S ,032 
.15. 1 0 

_ .0, 0 0 _ 0. 0 0 . 575.90 
0. 0. 788, 

0,00 .035 .032 
1 • 2 () 

o.oo o.oo 575.94 
o. 0. 817. 

o.oo .035 ,032 
50. 1 0 

C.t:il~JS loJSELt< _ El, __ 
GIROB AL'JR ACH 
VrlOB XNL XNCH 
XLOBR ___ .I_TPIP.L IDC 

.30 
0. 

.042 
1 

• 25 
0. 

,042 
1 

• 23 
0. 

• O 4?. 
1 

- H\/ 
A.'lOB 
XNR 

.. I CO.NJ 

.~:I-NORMAL BRI •-GE·,-NRD; 6 MIN EL TRD= !:>63. 00 •~&';( i:LLC= 578.60 

I'\ ____ - -- --
~ 

I •-· .I 
~ I_ 

•J1 
! .. ! !"i-- __ 9 JJ_ .JI o_ 

•"I 3165 • 
• ·,··! 07 

I . • I"-- .• 002246 
" e1'~~ 

1., 

Q/S FACE OF RAILROAD BRIDGE NO. 3 

D/S FACE UF RAILROAD BRIDGE 110, 3 

J 1. 68 575,63 o.oo o.oo 
0 • 3165. o. 0. 

o.oo 4,31 0,00 -· 035 
1 • 1 • 1 • 2 

i" 3265 DIVIDED Fi_O\v 
•i• 

I , 

':375.96 
735, 
.032 

() 

l
'"i NORMAL BRIDGE,~RD= 6 MIN ELTHD= 583,00 M\K ELLC= s-,e.60 

• ::1 

- • :?9 
0. 

.04? 
1 

,03 
16. 

.030 
o.uo 

- • llO 
16. 

.U30 
o.oo 

• 0.1 
17. 

• I) 30 
o.oo 

. KL 
VOL 
''/TN 
CORt,,R 

.oo 
17. 

-• 030 
o.oo 

J.J I--·-· 
·' ',!>~• U/S F~CE OF RAILHOAD BRIDGE NO. 3 SEC. F •• . :" 
• 

'" ' 

~ 921.0D 

-
STEEL T-BEAM BRIDGE ~ITH? ST€EL PIERS 

10 FEET ~IDE, B SETS OF OLO PIER dE~TS-CUTOFF 

11 • 7-0 :':>7!:>. 70 0.00 o.oo S75.':l9 • ?<J 0 u ~ 

• .D 0 .. 581,.;0. 
?. i:;..., 1" ,~ li 

565.00 dl6,36 
9J: 0 t.O 921.7n-

.o 1 -- :,Hl,-,O-
2. 5'"'1.4U 

56S,OO t!lS,17 
10'1.84 ,i2c'..Ul 

• O 1 bh3, l '.1 
2. 533 0 Otl 

564,00 ,;3,,00 
107.00 <;s-2,00 

IJLUSS HJ\ \t < .. CL£\/ 
T--! ~ L':FT 1~·1 ·:,HT 
FLIH'-1 SSTti 
Tt)P•·'ID E"IDS~f ___ -- --- --- -- -

,1)3 :;;u1.10. 
? • • Sfl3.00 

564.0Q -:l35 0 G0 
lOS.00 '-J4<'.. r o. 

.on SA:l. l 0 

• I;, .I 

• - ---1 
-- -~~!· .,. 
] :· ,o. 

__ :;l/11 I 
-- 11,, 

, ... 
1H,, 

lit, 

"I 
1 .. 1. 
11111 

-1'(11 

--- - ,,:. - -~:J 
.,~ 

-- ·,i. 
-- - - ---i"I, , ,. 

I. , I' 

-, .• ,. 
-·•1 - ---- " 

I . 

::1• ,,. 
---------- - -- --~-7)/: 

,,,:• 
- - - -- -- . ----. ., 

;:1• 
'I ,, -- ---- -- --,, : ,, 

'·:• -----,' 
·'1 -~ . .~•1 . , 

- -- -- :t\l 

,·-• --fj 
I," '·•1• 
I, ' I •! ·I - --;,1,., 

•1· --ti. 
,, --~ 

' 
:j• 

----'·[ 
,..I 

--- I;;. ____ ,)F:f) 

• 



-·~•~• IJo .J!UJo tlo 1,o I.Jlo Uo .I.lo 'o -•J..JoJ\J 

• .07 o.oo 4.30 o.oo .035 .0312 .042 .030 564.0() 83'5.00 
j;,j ,00222'7 10. 10, 1(1. 1 0 1 o,oo 105.00 ':142,00 

--~ • 922.00 11.78 5·h.7b o.on o.oo !:>/6,00 .~3 .00 .02 -,23,Ju (,r .. - 31 6 =• • - -- - - 0 : 3 1 6 5 • ·1 .- O , 8 2 4- ~ il • l 7 • -? • -; :l3 0 (I c 
ej, ,07 0,00 3.84 0.(10 .035 ,032 ,042 ,030 '5,',4,00 ~.3':i.0U 

' ___ ,_o o o 4 ~. 7. __ 1., 1. 1, . _ . 2 o 1 o. o o 1 o 7, o o ':14 2 ,.o o 
' 

.1\ l · · 953.0 0 · - l O .63 - s,s • '3 0. 00 . . . 0. 0 O. 5 76, OS , 35 , o, . oo Sol, oo 
' 3165,. 0, 3105, 0. 0, 669. 0. lt:1, _,, "it-lU,&0 

i.' ,07 0.00 4,73 0,00 .n3"> ,032 ,042 .030 565.10 o0!1,IJ0 
.r,:I• _,_o_O_QU'..6.. __ 3_1_, __ . 31.. . .• 31._ _ 2 _ . .ll .1 o.oo .81.00 ... 681 •. uo _ 

" er1 ,. 
,,r--3265·--DIVIDED FLO, 

., .. 1 

" ------~-·-. 
NORMAL RRIOIE,NRD=l4 MIN ELTRO= 580,80 MAK ELLC= 57"/. 70 

er" 
I
,,, 
.,~----- --•I" I ) i•• · lio Cl 0 
~2 316~). 

D/S FnCE OF RAILROAD 8RIOGE NO, 4 

____ l.ll ,_s_s __ SJS. 6!:> 
0, 3165, 

o.oo 0, 0 Q_ 576.17 
0 • 0. 54,~, 

• I I ,(:17 o.oo 5,t:14 u.oo ,0'35 ,032 'J _,00,647 " 
•I" 

" I ---- -- -- ---

, 3265 DIVIOEU FLOW 

- .1 • __ 1 D .l. - 2 --- . 0 

··; 1--- --- -

l"I NORMAL EIRIDGE,NRD=l4 MIN El.TKO= 580.AO M\X ELLC= 577,70 . " 
, \ ,133 

" ' ~ I- ---- - -- -- - - ~ - -
i NI UIS F~CE UF RAILHOAD BRIDGE NO. 4 

• :1 
I,' . .,,.! CONCRETE BRIDGE, BOX BEA~ DECK 

i"--- --
!" •r . . , 

•1", \ t, I,., 
•' I 

.. 985,0IO 
316~,. 

.07 
,.00.3504 

1~I TH 

10.68 
0. 

o.oo 
31. 

•I· 
('1 SECNO . DEPTH 
i"I Q QL ')R 

BALLAST AND RAILS, 3~.5 FEET 

575,78 
3165. 
5,74 

3.1. 

C'·ISEL 
QCrl 

VCH 

o.oo 
J. 

o.oo 
31, 

CRINS 
(,1fl(18 

VKOci 

I)• 0 ll 
0. 

.035 
2 

l•ISEL~ 
AL 1R 
Xi\JL 

·1 IDE 

576.,~9 
551, 
.032 

() 

EG 
AC rl 
Xi•1Cr! 

• 5.3. -- .oo 
0. l ti, 

.042 ,030 
1 0,00 

SEC, G 

.51 • 11 
'). 1 >j. 

,042 , 03') 
l O,llO 

~\I '-tl 
/\HOE, VGL 
X1\R 1•1TI~ •:"I TIME VLOB 

''[ ___ .SLDP[ ____ XL08L -- X.LC-t XLOBP __ • .LT"?.IAL. __ !UC. __ _ J.C0t4L _ coqt_-{ 

• f," I __ _ 
,,., 

• 
,,I 

I I 
J ,1 f'' 

• 
__ 9.8.6 •. CLO ____ 1.0 ,9.2. 

3165. o. 
.07 0,00 

,0006~i3 __ 1. 

576.02 
3165. 
4,57 

1 • 

o.oo 
o. 

0,1)0 
1. 

o.oo 576.35 .32. .oo 
o • b9,:~ o 0. lb, 

.J35 ,032 ,04? ,030 
2. (I l ~.oo 

- .• JI 9 
'.'I • 

565,10 
_i:,7 • .20 

• O l 
:1 0 

56:>, 10 
r:--7,?') 

OLOSS 
T ,1 ~ 

F.:L 1 *T\f 

----· ------ ----- --

.:, ,i L,.o O __ 
s,,o.eo 

600,00 
681,C•O . 

5'll,OO 
.,,30,J:l() 

6>0'1,0fl 
o!'>l.~O 

~,, ,,,-,; "LEI/ 
U':FT /; F,t- T 

<CSTL 
J OP-1 l -J. _ ... ':JLi ST 

.06 :::it11. r, o 
3, '>1-<0,PO 

56S.10 CJ,1no(•C 
l:l 1. au ;,.31,1,r. 

• 
• 

-~I:, 
,••· ' ------ -- --- - - ---J::'.1. 
,,I - ,., 

I'"• I'•\ 

•- -- If 

'". " 
~

,_. 

__ ··- __ __ _ _ _ __ --~-i~ ;II 
:~ ". ';,I 

-- -- -- ---

-- --

- - ----~::! 
''°•• " 
'1 -- - -- -- ---i,,I ". '" 

--."11 I: --- - -- "" •• 
··1 -- '::,. 
" -- - - --,, I 

, .• 
' 

l lj 

:i• 
>''I: 'JI 

' 
/1• 

--1·•· 
" 
1::1• 

-- -! ii 
!•', 

;;~. 

-. ~=1!:1. 
-71

1 l · ;' 
,J 

/:• 
-·-- --- ---_;'j 

::1e 
',) 

• 



• - -~,,~-\,..frp_l~I ..::111~IJ.Vl1J->- "u 11qJoU 111 .. t.- .l ,~·,""lt:Jt.1-

OVERBANK AREA ISSUMED NO,~-EFFECTIVE,ELLEA= 581,10 ELFIEA= 100000.00 

-• 0 

.~1-- -1036,00 

__ 5_0 _ _FJ-ET ___ UP_$T_REAM 

·1 ! l:'~--- 316_:i_. -- _ -- _Q_, _ 
·, ,(17 0,00 •1· ,0006'1,7 

9,90 

50, 

, 

~ •I· 

576,10 
aO 1 fl5 o 

4,31 
so. 

'1'- -- --
•~~]JLE_N_r;ROAC_lil!.EI\J.J_ STAI I OPIS= 
" 

OF 111\ILROAD B_RIDGE NO_._ 4 SEC. H 

o.oo 0,00 S76,39 ,29 ,03 
ti., - 0 •. 7_34, - o. _ _ 19, 

0,01) ,o4n ,030 ,035 ,030 
50,. 2 (I 1 o,oo 

37.!,,.Q_ 4-92.:i_ TYDE:: 1 

• i' 1 OVEl-lBAN~: AREA ASSUMED NON-EFFECT I VE" ELLE A= 579,10 Elii:Ea= 

I ,1,>GEJ= 

100000.00 ,. 

" 

r~/:[ - -- ------ AVERAGE SECTION 

.-1 1736,00 11,14 
• ,, 316:i, o. 

••:1 :,,,,:; - -~0-~~ 
In 

576,54 
3165. 
_ 4, 00 

700. 

.I 
1 

3470 ENCROACHMENT STITIONS= 
,;, 
~---- -- -

0,00 
0 .. 

0,00 
700., 

183,. 0 

0,00 
o. 

_ • 060 
1 

285, 1:1 

576,79 
792, 
,_030 

0 

TYPE= 

" 1450 FEET UIS OF RAILROAD BPIDGE NO, 4 

,,I 

, 25 • 39 
D. 31. 

,035 ,030 
1 0, 0 0 

1 Tlli'<RET= 

SEC. I 

·1,.1 
,1 d i,_r- ----- -- -

CONFLUENCE OF SEXTON-KILFOIL DRAIN, NORTH ECORSE CREE~ .I 
1

--- --
' .,: 
'---~_.Jll0 __ _ 
4i 316:>. 

•i· , 17 
. __ ,00_040!$ 
,-

1 

• '"I 

A~D ECORSE CREE~ 

l_?.. 2-7 _5_7 6. 8 7 
0. 3165, 

0,00 3,90 
700, 100. 

't /"--5:~_t-i_V;= ____ ,J_OO_CE>-iV=_ ,:,00 
"' .I., 3470 _ENC:ROI\CH'lENT STATI_ONS= 

0. 00 _ I). 0 Q 577.11 .24 ,31 
0" 0. il 12, fJ • 44, 

U,00 ,060 ,030 ,035 ,030 
700" ~ 0 1 0.011 

300_ .. 0 40o.c, TYPE= 1 TAl:GET= 

I·· 2oa9 FEET D/S OF MILL STREET 9RIDGE si=:c. A 
.144 ,, 

•'· 
I , 

2736,00 
1500, 

, 2:0 
, 00039F! 

A,04 
o. 

0,00 
100. 

577,14 
1500, 
2.,u 
300. 

• 
l"i 
so 

/ lt 51L- --- ----- -- -- --· - --
' u 3470 ENCROACH1ENT STATIONS= 

o.oo 
() .. 

o.oo 
3 0 0 ,, 

--
300., 0 

o.oo 577.26 • 12 ,12 
o. 530. 0. 4~. 

,'135 .033 • 035 ,030 
2 0 l 0.00 

400,01 TYPE= 1 Tsl-<•ir.T= 

··: 
,"'i_ _ OVERBANK AREA_ I\ SSUJ✓.EO N0,\1-EFFECT I VE,, ELLE o.= ';78.98 ELR'F.b= 1oooou.oo 
'•' 

e:" 
\~1 

• 3436,00 
1500, 

__ REPEATED SECTIQ•I OF 2736 

7,94 
0. 

577.42 
l.500, 

o.oo 
0 ., 

0,00 
o. 

':,77.55 
521. 

.13 
0. 

.29 
':, 7 0 

t:,-;1-,i • .,':;11-; 

,01 5.-,1, 1 [, 
3. _1 l)_Q_{I J Q, 0 0 

'566,.'0 :,'!4,31J 
113.42 o·,17,71 

lll"',.500 _ 

,01 Sl~,10 
4, 100000.00 

565.40 ~SJ,26 
110,65 491.~2 

ll0?.,000 

,00 :,_7'7,lll 
6. lOOCl,10,00 

564,60 J 1.lt]
4

;-.3 
loo.BS 2~14,~A 

100,000 

,03 57'·3 ,blJ , . 1000,no.oo 
569.10 3014,lH 
9?,49 3s,;,i;1,_ 

100.000 

.oo 575.~8 
8. 100000.00 

-- - --- -

- - -

• ll; 

• 
-=~=~1-,,,. 

-- ---]-:I 
-- -------- --- ,:;,~~ 

--- --- I"• - -- 'l. 
J --1·· ,, 
.:.,• 

--- ---1;.l 
,;,1• 

- -- -~'tJ ,,) I 

• ------- -s'I 

'"I - -- I::• ---- - I,,, -1, .. J 

---- I:• - --11 " 

- ,:'1• 
- -- - -714(" ,•(' 

11·1 • , 

;:1• 
-q 

-- ,:,1 • - -1'1 ., 
.:i:e 

-- ---r:1 
, .• 
'7 
" 'I I - --"1 ',. \' 

• 
-j. 

,I 
--- I ,,. 

, ' 
-'I 

l"I .,. ,, 

--' [ ( i' 

• 



• . -
.,000419 700, 

\J O U \J 

700, 0 
\I •• ~ 

700. 
- • I.. ~, 0 ,.J_, 

0 
• \J ..J .J 

J ii ,1 

-• G' .. 3•(1.0 ENCRO_ACHMENT_ STATIONS=. 200.0 30(1,0 TYPE.= 

I •I: 
l,r- 3836,oo 

999 FEET J/S OF MILL STREET ~RIDGE 

•:: 1500. 
• 

~ ./a ------- ,30 
.,000805 

7,91 
0. 

__ o. o o 
400. 

' 1 . ~ j, ;1 t--------- -- ---
.... , SECNO DEPTH 

•!'' (l QLOB 
' ____ T_lME \I.L08 

"I SLOPE XLOBL 

•I", 
" 

577.61 
1500, 
3,66 
400, 

c,SEL 
QCH 
VCH __ 
XLC'-1 

.,. 3470 ENCROACHMENT STATIONS= 
... ____ •ULL..00 _____ .B,.09.. 577,99. 

.,, ,34 o.oo 3,:,3 
,.~- 1soo. o. 1500. 

.. , J. __ ,.n 0.0.1.2!+ _ _4 7.5. _ . _4J 5, 
.'' •. , 

(1----- --- -- - . - . . - -- . ·-

1

·1 3470 ENCROACHMENT STATIO~S= . " 

o.oo 
0. 

o.ao 
400. 

c,u11s 
QROB 
VHOtl 
X.LOBR 

200,ID 
0. 0 0. 

o. 
o.oo 
475, 

393,0 

o.oo 
0. 

, 03:, 
2 

\~SELK 
AL08 
XNL 
!TRIAL 

290,0 
0,00 

o. 
.035 

2 

500,0 

577,82 
409. 
.033 

l) 

EG 
ACH 

.XNCH 
JDC 

TYPE= 
578, 18 

424. 
,033 

0 

TYPE= 

H 1/ 

.u_._,, o u -...1 l 

1 0,00 

1 TA-lGET= 

SEC, -l 

.21 , 23 
0. 62. 

.035 • 0 31 
1 o.oo 

HL 
AROB VOL 
XNR 1</TN 
ICOMT CORf\R 

l T1l8f-iET= 
,19 
o. 

,035 
1 

.36 
bb, 

.031 
0, 0.0 

l TARl'ifT= 

JV"lo'+-> 

91,97 

100.000 

, 0 4 
9, 

569,78 
>!.2, 23 

OLOSS 
HIA 
ELMIN 
T0P'·1ID 

90.000 
.oc, 
10. 

569,Qn 
.a3,D9 

107.000 

;":_Q_VEt-lBANK AREA....ASSUM.ED NON-,-.EFFELT I VE ,EL LEA= SH0,10 ELt-lEA= _ lOOD00,00 

• ,I 

1 1·---- __ __ _ _ 39_ EEE.T D/S OF .MILL STREET '!RIDGE: .. SEC, c . 

• 1:: •\.786,00 R,22 578,32 o.oo o.oo 578,46 ,13 ,25 .02 
·J/,------15.0.0., -- -- . o. __ 1500, 0. 0. :515, o. 71, 11. 
I •", 0 3 8 0 0 0 0 2 o 91 o.oo ,035 ,033 ,035 , U 31 570,10 
•. ,:, ,000411 475, 475. 475, 2 0 1 0,00 87,32 

.;::1 
."1 ___ .34.JO .EN.CHO/l.CHMENJ STATIONS= 500 ,ID 598,0 TYPE= 1 TA~.GET= 9'-!. 0 0 0 
r. ELENCL= 585,00 ELENCR= 585.0ID •. , 
•II 0/S FACE OF MILL STREET BRIDGE : -~ - - - -
'" 

•:"I •\.B25,00 7.56 57B,36 o.oo o.oo 57,:l,48 .12 .u~ .oo 
' '\~I 1500, 0. 1500. 0. 0. 5'+8. o. 7 2, 11, ,'j ! : 

" ,39 o.oo 2,74 o.oo ,1)35 .033 ,035 ,031 570,80 I ' e•il ,.000405 3q, 39. 39, 1 0 1 o.oo 98.0(l h 
• ~'.I - -r·l-5e.E:..C.LAL. BR.LOGE.. _________ 

•- --• - - -- - ~ ·-·- -- -- • - • -., SB XK XKOR COFQ RDL~N 8\>JC BWP B~~EA ss 
' ' -.o, 0 0 1 •. 30 2.50 -0" OU 51. 70 -o.oo 538.00 3.17 
' ,,, 

.I,. PREcSSURE FLO,i 
I \ ~' /, 

• EGPRS EGLtiC rl3 Q ;IE Fl QPfl BARE/\ ELLC. '.EL T"!'l 

.JU'"To'+V 

396,43 

578,'10 
1110000.ou 

201,79 
2'l4,02 

A "~'K fl E\I 
L.F:FT /'H<,HT 

SST/I 
E~IOST 

578.70 
100000.00 

2Ul,42 
2.s-..s1 

5,n.10 
1000!10,00 

400.58 
487,90 

:i79,40 
Sts5, OU 

500,1)0 
!::i9-'l,OO 

ELCHU 
370.-30 

CLASS 

- - -·- --- --- -

- ·----- --------• 

-- . -- - - -- -- -- . - -- -- -

-- - •- --- -- --

ELCHO 
570.80 

• 
·• 

-~ll~r 
,"'' . 

------·7:' I 
__ 1::l.1 

- ----<'' 
ni 

::.:• 
" ::1. 

---- --~''i,j I~ 
21, ~ I 

., . 
---- -- -~--a;~ 

::1• 
-----7'1 ,-. 

' 

I I -- -- - - -- --- ::I. 
-- -- ---· ~;fi .I ' - ----- ' . 

I ' 
___j'') -- i:.i. 

L' 
,' 

---i I 

:·• 
---1, 

1::i• 
·- - 1~1.i1 ~' I' ',i . 

:·~· -----n 
___ _;:-:1• 

. ' 
:• 

1" ·:• ------·--1 
- -- -- - ·- -- ---:' ,'ii' 

,I 

--1• ----~·1 
. " 

___ ;::1 • 

• 



• ..JI v o ..JC.. .Jldo'Tl:°i u • u u u. l.'.JVU, .:> ._j t:t O. .:;, lio.JU 

_.; 3470 ENCRO!\CHMENT ST!\TIONS= 500.0 598.0 
',--- l:,_LENCL= __ 5fl~ ._Q_O ... ELENCt,l= .. 585. 0 0 

1 ~r 1_ _ u,s FACE OF MILL STREET BRIDGE 

• I '~ I •. ,, STEEL TRUSS BRIDGE, SINGLE SPAN 

~ .;:r---
• I 

r 
'" •r 4846.00 

1500. ,, 
,a•--- --- --- o ~19 •["! .000394 --

,j \\ 1151 d., r--~-' - - --

9.5 FEET IODE 
. ------ -~ -
7.60 578,40 

0. 1500. 
_ 0 •. o.o .2,71 

21. 21. 

.I" 3470 ENCROACHMENT STATIONS= 
'' ___ £LEN.CL? __ 585 ,.QO . ELENCR.= 
,, 4847.00 7.60 578.40 

• f '°1 1 5 0 0 • 0 • 1 5 0 0 • 
"~---•-39.. .. _ .0 •. O.D __ 2 • 71 _ 
1"1 ,000393 1. 1. 

•1·, ,., 
;- -•--- - -- - -- --

- . . 

o.oo 
0. 

o.oo 
21. 

500.0 
. .585. 0 0 

o.oo 
o. 

0. 0 0 _ 
1. 

o.oo 
0. 

,035 
2 

c:;99,n 

o.oo 
o. 

• 0.35 
0 

':1 0 
[~):~VERBA~:.. A.'.:_EA-~SSU~~_E_° __ NON-EFFECT I_ ~E ~ ~LLEA= 

, 5436.00 8.02 578.66 o.oo o.oo 
\ 0. • • I -~ 1 5 O O , 0 • 150 O 

. 44 000 3~· ··-- ----
1 I - - - • -- • - -• - - - 21 o.oo 

f,

'I .000512 589. s8 ., 
,I 

,,., SEC NO DEPTH C11I! 

'9. 589, 

- - .. 

iEL CR I\,/S 
., , tJ QLOB QC 

' Tit,iE VLOa VC 
H OROS 
H VROB 

"· SI 1)PE XI ORI XI C. ____ _ • ··-- - - - ·- ~H XI OAR 

•I'" 
" 1/ II '1" -- -- . ·- -· -- -- . ·r- 3470 ENCHOACH,~ENT STATIONS= 400,0 _ 600.0 

i, OV.EHBAN"( AREA !\SSUMED NON-EFFECTIVE,ELLEA= ... 
1., 

TYPE= 1 T!\RGET= 

SEC. D 

578.52 • 1 1 .OLi. 
553, o. 72, 
,033 ,035 • U.31 

0 1 o.oo 

TYPE= 1 TARGi:T= 

578.52 .11 .oo 
553. o. 72. 
.033 .• 035 .031 

0 1 o.oo 

5BU.84 ELr,E11= 581. 14 

578,82 
468. 
.033 

0 

EG 
ACH 
X NCi:J 
IDC 

.16 
0 • 

.035 
1 

HV 
AROB 
l<NR 
1 C0~1T 

• 2 f< 
79. 

.032 
o.oo 

HL 
VOL 
'flN 
CORI\H 

TYPE= 1 TARGET= 

5H0.70 ELRE~= 5Al.OO 

I r 1090 FEET u/S OF MILL STREET 3RIDGE SEC. E •· L. 5936 oo A.44 578.94 o.oo o.oo 579.0B .14 0 ~~ 
0. 1500, 0 0 0. S06. (). ..-; '4 0 

o.oo 2,97 0,00 .035 ,033 , 03"i 0 0 3 ,.i 

.:> I ? o 'i• U ,, 

98,000 

o.oo 
11 , 

570.8J 
98. 00 

9'<. 000 

.oo 
11. 

570.80 
98.00 

.02 
12. 

570.64 
88.72 

OLOSS 
T-t//\ 

ELMIN 
TOP '/ID 

coo.ooo 

, O 1 
1:1. 

570,5() 

!lJ,lJU 

579.40 
585,00 

500.00 
59-3,00 

·- - - . --- .. 
579,"0 

585,00 
5 0 0 •. o 0 
598.00 

580,84 
5Bl.14 

<t-91:l.30 
:,87.02 

BANI, FLE V 
LEFT/RIGHT 

SST h 
n1us r 

580,70 
5"1.00 

4C1i 0 't6 

1

1···i 1500 • 
• '°~ 0 49 
j 1 t' _____ ._0_0045..2 
• I ~? 

_5QO~ ____ 5u_Q,_ _ ';iOO. __ - - -- ? - ·- -- __I) .... 1 11 • O o . __ 9.0 .•. I 5. . 5 t, ~ •·'- 1. 

•• :"1.- - - - - - -
'" OVERBANK 

•·"I e ___ 6416.00_ 

• 1500, 
.52 

,000757 

AREA ASSUMED NON-EFFECTIVE,ELLE~= 

. .B.£15 51_q O 18 0,1)0 0 • 0 I) 
o. 150U. o. 0 • 

o.oo 3,76 o.oo • 03::i 
480, LH30 • 480. l 

';Jl ,93 ELRI':,~= Sill. '·I"• 

.5"/9.40 .22 • 2'l • U 4 :,Hl.0 93 
399, lJ • 89. 14. 5111.93 
,033 ,035 • ll3c'. 57r,,33 :ii:ll .64 

0 1 O,IJO 72.17' 653,Bl 

. --

• (' t 

• --- - -- . - - ---1~. 
- -t -------- ,,. 

- - ,,1. - -- ·7:, 
- - :;1, ') ! --- --

- 1'31 I"• 1 "I 

---1" " 
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----~" 
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. 

··• -- I• --7' - I _, 
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- 741 

• I i I I 
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-~ I 
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,I 
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- I \Ir 
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-.. - -· ·= ~lJ~I' 
' '~' I 

• 



• I '' ) ' 

_.! 
b 

OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 551,80 ELREA= 581,8'I 

I • r:~-- -- -49- FEET -• Is OF SOUTHFIELD RO b-•-AR.I OGE - - SEC O F 

, :, _ _6J B6 ._o_o 
" 1500 • 

• ' .55 ,

1 

___ ._o o ObJ 5 _ 

' 
~. a 

I I I' _ __§_8_35_._oJ) __ _ 
" 1500. 

•!'' .55 
'·. ____ ._0012.93 
"I 

•l"I 
" '--·-- ----

.'9.27. 579.47. o.oo 
o. 1500. (J. 

o.oo 3,4'l o.oo 
_ 370. 370, :no. __ 

_7 .!31 -- 5 79 ._4_4 -- o.oo 
o. 1500. o. 

o.oo 4.53 o.oo 
49.. _ 49._ 49. 

o.oo 579.66 • l 9 
0. 430. 0 • 

.035 .033 ,035 
2 n l 

1).00 57.9. 7b .32 
0. 331. (). 

.0'35 ,033 .o3, 
2 0 1 

OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 5<:l2,00 ELREA= 
e1" 

!''( - - --- -. -
•1::1 D/S FACE OF SOUfrlFI~LD KOA~ B~IDGE 

) ) j1" I 61l 3.6_._QJJ_ . _.B .Jl.5 -- _ 5-7 9 • 65 ___ _ 
:-,r- 150 0. 0 0 150 0 • 

... , .55 o.oo 3.19 
:">--- __ ._O 0_0_333 _______ _l. _ _ __ l. 

•1::1 
!"-----
- SPECIAL BRIDGE 

•
1
'- __ Stl XK _XKOR 

l. 50 •H .90 
I,, ,," _P.HE.S.S.URE .. E.L.0 11 .. 

\,:l-' 

•··1 EGPRS . __ EGL 1iC 

COFQ 
2.90 

H3 

o. o o_ 
0. 

o.oo 
l • 

ROLEN 
-o.oo 

Q:•IE IR 

0 .•. 0.0. .57.9.81 
0. 

.035 
2 

Br1C 
73.00 

OPR 

471. 
.025 

- - 0 

. .16 

ti t•1P 
2.50 

BARE A 

0. 
.035 

l 

•1::1 580.0l 579.82 .oo o. [500. 365, 
I"· -- -
'' 

•i: - . ,. OVERBANK.AREA ASSUMED NON-EFFECTIVE,ELLEQ= "iB3.00 ELHEµ= 
'" 

• 
.,I 
, I 

I , ~~, 
I . J 

_:,,; 

•" 
•1" 

" 'T~----- -- .• 

• 691b. 00 
,"1 _ __ LS O_O • 
:• I o 56 •·"I .000302 

111t -··--· - -

• SECNO 
Q 

U/S FbCE OF SOUTHFIELD RO~D B~JOGE 

CO~CRETE BRIDGE ·1ITH 1-t:IEI~ STRINGERS 

__ 3u FEET 1•1IDE., l PIER 2,:i FEET "IIDE 

B,26 579.1:!6 o.oo o.oo Sf.·lU.Ol .15 
_O_o _ 1500. 0. - 0. 4B5 0 o. 

o.oo 3.09 o.oo .035 .025 ,035 
30. au. 80, " 0 J 

-- . - --- -

DEPTH C"!SEL CRIWS l•ISELK EG HV 
QL0B i!C>-1 )ROt:1 ,', L fJ Fl ,'' Crl , R'l)8 

.• 25 .JJ. l 581.BO 
93. 15. "ii-,l.80 

,032 570.20 51:l0,b5 
o.oo 74.09 654.74 

.04 - ,06 .. 56.:i.17 
':13. 150 5~n. 11 

.u32 571.57 583.97 
o.oo b7.64 651.60 

582.0D 

_ .• OD o.OS 5£ ;:'.,_o o 
93. 15. 5-12.0() 

.03;;, 571.60 900.00 
o.uo 73.00 <,,7'3.00 

B~REA SS ELC,U 
3~5.10 -o.oo 5il.~0 

.ELLC EL TR,) 

578.30 :,83.00 

5~3.00 

SEC. G 

.20 0.00 
94. 15. 

• 0 J?. 571.60 
<1 • o n 73.00 

rtL·. 9LOSS 
1/0L T, . .'.\ 

CLASS 

l~.O(I 

:ib~.t,O 
5 ~2. 0 U 

-:100,r,o 
,H1,G0 

8,, \I)< ;: LI: I/ 

L:FT/,I~+T 

• 
-- --- - -- ------------' . 0 

- --- --- ~:]• 
-- --- - - ; I, H 

-- -- . --- - -- ,''. -------~-- -li:;. 

-

ELCt-,0 
'i7l,ti0 

- - - - -

-- - -<'' 
l 

'I ,,,. 
- -- '::i • 

"' .J I ' 
_ .... 1r \ t 

" • 
1''1 

j
,,1• 
'" -- - I 

i;·• 
l"I, ". ',J lh 1 , --- -- --- --- - --- -- ----- -- --- l,,ld 
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I • 

' - -- - ---ti 

1;;1 • 
'·' 
" - -- . - --, 
". 
1•\· . ' 
1·~ .,. 
) 'j 

-- : ·11,111 'I 
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I 
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• 
·-• 

1 l, , IL.. 

SLOPE 
VLUl:i 

XLOBL 
V L, I' II I"\ u l,j i'.l'IIL 

XLCH XLOEIR I TRIAL 

• __ O'{E...ReANK _ A_8_EA __ 8 SS_UM_ED N_Ol~=EFJ=:E_CT I VE, ELLF.A= 

,e,~I 691~.oo A,19 579,79 o.oo o.oo 
I, :.['.---·150.Q, _ .0., .1500, _ 0,. _o, __ 

' .56 o.no 4,25 o.oo ,035 
.,, ,001077 1. 1. 1. 2 

'I ,------

i .,:1 

1\ IJl.,H A1"t-. 

IDC ICONT 

'?F-13 ,2Jl_ ELR~A=_ 

51:!0,07 
353. 
,031 

0 

oi-8 
--- O_o 
,035 

1 

WI 1'1J 

co:RAR 

';H3 0 ?.11_ 

, 0 0 
'i4. 

,032 
o.oo 

'U-4:.I.Q_Et:LCRJ).M:fillEl'H SJ-1\TIP,\J.S.= - - 5 (i!) • Q__ _ ':>60 .O _ TYPE=; - .1 T J'il.GET= 
,t(I 

• '"I OVER BANK ARE.A ASSUMED NO,~-EFFECTI 1/E, ELLE A= 

• i:i-- --- --
' 1-1

1

" --- --- -

• I 7436,00 
e "I 150 o. 

··" 121 

REPEATED SECTIO~ 

9. 13 
0. 

o.oo 
519, 

5A0.33 
1500 • 
. 3.57 
519, 

": _ _ _ __,60 

1 

•• 

1

. .000657 

e-------- -·-- --
" 

OF n917 

0,00 o.oo 
o. 0. 

o.oo ,03$ 
51Y, 2 

582,80 EL'<Et.1= 

5110,53 o?D 
420, I). 

.033 • 0 3:, 
0 1 

• 3470 ENCROACH'1ENT STATIOl~S= 436.0 516.0 T(PE= 1 

100000.00 

• 4 -• 
Y9, 

,032 
o • il n 

11::1---0VERBAN'< A-REA- ASSUMED NON-EFFECT l 1/E. ELLEA= . " 5tl2, b0 ELRE11= 

TARGET= 

]00000,00 

,,. 
~ )J -----------·-·1020· FEET U/5- o·F-S.OUTHFIELD ROAD B'HDGE 

·i'· -____ _7936.oo _9._s_5 __ 
'" 1500, o • •H ,64 o.oo 
"-~~0JJ_Q_~?J. ____ .500, _ ,, 
' ' ., 
'::1, 

I 

5flli.65 
1500, 
3,40 

__ 50_0o __ 

o.oo 
o. 

0,00 
s.0.0._ 

0 , 0 0 _ 
0. 

,U35 
2 

"iA0_0 A3 
441 • 
• il 33 

0 

. 1" 
0. 

, U3"i 
1 

SEC, H 

• 1'9 
104. 
, 0 3,, 
o.oo 

~ 3470 ENCROACHMENT STATIONS= 150,0 400,0 TYPE.= 1 TdP.G':T= 

5Hc,ll' 
••"i 

1 f /'"i--_Q\L_ERB_llN__~ A8..El\_i\SSUMJ;:[l NO,~-EF:FECTIVC: ,ELL'::A= 51:!l, 70 EL"'Ei>= 
,,, 

.,: 
• I 

"'f 
" 

• "1 ,~~ 
I . 

·"I •. , 
I' l' .1:, 

/ fl 
I '"l1 -

el 
(1 -· 

•
1
56 L,· 
( 

• 

8536,00 
1500, 

.10 
,U00450 

10.07 
o. 

o.oo 
600. 

580,':17 
1500, 
3,lY 
600, 

3470 ENCROACYMENT STATIONS= 

o.oo 
0. 

o.oo 
600, 

140.0 

o,no 
0. 

• 0 3:, 
2 

"iBl.12 
471. 
,033 

0 

·,10,0 TYPE= 

222G FEET U/S OF SOJTHFIELD RODD 8RI0GE 

9130,00 
1500, ,,. 

- . ::, 

.000385 

10, 34 
1. 

, 31_ 
600, 

-
5Al,24 

1498. 
3, IJ 1 
600, 

3470 ENCRO~CYME~T ~TATIOl~S= 
9586,00 10,48 581,41 

o.oo 
1 • 

,20 
600, 

50,0 
0 •· 0 0 

o.ou 
2. 

• ()3<; 
1 

51-J l. 38 
4-97, 
,033 

0 

?50.0 TYPE= 
o.oo 50,1,55, 

,16 .29 
0 , 1 1 U • 

.03ti ,U32 
1 o.oo 

1 T D_RGET= 

S':C, I 

• 14 • 2'i 
7. 117. 

,U3'> ,03-' 
1 a. o o 

1 TA~GET= 
,14 .]7 

t.LI~'!',,. 

TOP·'IID 

.07 
15 •-

571. 60 
h':l, 12 

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

El~L1ST 

5!'3,rO 
5·l3,2!l 

ti83,2(1 
6-,2.32 

10.0.0_00 __ 

,02 5_q;,,,~o 
16, lil00fJ0,00 

571.20 :,80,,JT 
73,46 b54,44 

40,000 

0 01 :,~?.h0 
11. 1uoono,oo 

570 0 80 44U,31 
69.40 :>Ug_7z 

250,001 

• () 1 
18. 

570,90 
73,9~ 

170.000 

• I) 1 
l e ·'. 

570.90 
14E,17 

200,000 
' 0 (\ 

i;s1.10 
:>~2. lfJ 

j(,~o'11 

3!3J,73 

5H00~10 
ss1.1u 

163.~3 
~1n,n0 

~tirJ 0 i)4 

• r'. I 

• 
- _:=~:1· ,. 

,1 --- -- -7. 
1"1 • 1)1 • 

-----112 I )' --- -- -~-~- --- 1,,tt, 

·:·• I 'I --u. 
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- ---- :·.• --- --~--1;] 
:ie 

- -- - -- '.!Ii! 
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• J. .... I.. ~ • ! • 

.79 ,35 
1: I I .000363 450, _.; 

' .~

1

--3265 -cir,TioEo -Fuii,i 

I l'.'- _____ SECNO_ - DLPTH 
' Q 0L08 

• ,, TIME VL0R 
:r-SLOP_E ____ XLOl3L 

~ • ol 

1 '-1 :; ., • 

c. 91, 

450. 

C'•1SEL 
QCl--l 
VCH 

__ XLCii 

\J 0 
(1,00 
450. 

.Ch' I WS 
!;IROB 
Iv t-< O>-l 
XLOFlR 

'1• • 

"0 3-5 
2 

ldSEL~ 
AL• B 
KNL 
ITRI&L 

-' U I o 

,033 

. EG 
AC'-t 
XNCH 
IDC 

0 

\J • 

• (J 3'-i 
1 

HV_ 
AROB 
XNl'l 
ICOlllT _ 

1 '-Lo 

0 U3? 
o.oo 

1-il 
VOL 
,1 TN 
CORAH 

\ /f, 
9

1 --------~ ·- -

/~ 3470 ENCROACH~ENT ST0TIO~S= 
- - -- -- - - --- -

••"1 9596.00 10.42 581.40 
·,,t' __ _l_:i_0_0_. ______ 7_. _ 1493, 
" .79 .48 3.37 

el,. .000154 10. 10. 
" ---- --- -- - - ---.. , 

245.o 445,0 
o.oo o.oo 

- 1) 0 14 •. 
o.oo ,., 03S 

1 0. l 

.,,· 
1

1

) _3 4_7_0 _me R oAc H ,"1£ NI s Tl\,: 1 o N s = _ 

• " 50 FEET 0/5 OF EMPIRE ST'lEET 

I I I" ~ I J' '------- --- - - - -I,, 

_ 245 ._o _ 445. 0 

·- •~ !\LL ON RIGHT BM>JK 
:.-•: __ ·--- - - - -- -
··1 10286,00 10.90 

el" 1500. 32. 
,, ____ ,.86 -- --- •. 64 _ 
~ ,000572 690. 

581.90 o.oo o.oo 
1468. o. 50. 
_ 2 • .'~6 o. o o_ "035 

690. t,CJ O. 2 • L 

TYPE= 
561.57 

443. 
.ll33 

0 

TYPE.= 

5-lc.o4 
497, 
-· 0313 -

0 

1 TARGET= 
.18 • LI l 

D • 122. 
.035 .032 

1 o.oo 

1 _Ti,?('ET= 

SEC. 

• 13 ,4'5 
o. 130. 

,03.:i 0D32_ 
1 o.oo 

•J:;;- -~4~0 ENCROACI--JME"IT STATIONS= 351).0 445,0 TYPE= 1 T 11 '<'<ET= 
~) ·.33 _____ ------ -- _ 

. ~ E~PIRE STREET BRIDGE .! 
'' BPIDGE H~S BEEN kE•OVED 

•l"i ,, 1_03_36._0_0 9,41 'iRl 0 91_ o.oo () • 0 0 
1500. 145. 1355. 0. l O 1. _.( 

J:,1 
I . -~41 I) 

I : I 
-~ 3470 ENCROACHMENT ~TI\TIONS= 

••; 
t:,55.o ~oo.o 

.86 _l.44_ 3.46 o.oo ., 035 
.• 000454 _ 5 0. so. 500 2 

•'"i _OVERBA~JK AREA ASSUMED NO,~-EFFECT IVE,ELLEI\" 
"I •'"I 10636.oo •,, 
· r------15.0D. _ 
_°", • 8 9 

\ 

9.59 51:12. (16 o.oo o.oo 
___ _J)o ··- L50 o. ____ 0 0 - --- _.JJ o-

o.oo 3.41 o.oo ~,o:\5 
• ·, .000557 300. 300. 300. 0 ,,, 

I I - -•,• .,,. 
I , 

j 1l· _34_7Q_ EN<;:~OA~H~1E1~T ST_ATJO,~S= 655.0 i:\55oU 

,. OVERBI\NK AREA ASSUMED NliM-EFFECTIVe:,ELLE~:c 

SEC. I< 

'ib2.0il .17 ,03 
3921. 0. 131. 
.0313 .03~ ,032 

0 

T YP~.= 1 

584.5,7 E.L.-/EI',= 

1 o.oo 

T lli'<fiET= 
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5.• 2.2'.'+ .lB 1 •-. , 
_ -440 • a. 13<+ 0 

.0313 .035 .03?. 
0 

TYPE= l 

5d4.50 ELREA= 

1 n.on 

T1\~•;ET= 

1000'.00iOU. 

<.Uo JUUUllU,lJ•+ 
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- -- -- - - -
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'570.98 2:4~) 0 tJ () 
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200,00IJ 

• 0 1 :Jnl ,90 
?3. 100000.00 

:5710 00 _ ~_4~;.co 
:~oo.oo 44•;.oo 

~5.000 

• 0?. :, 79 0 ,Hi 

23. 100000.00 
57;>,S() ]:c.J,(10 

95,00 <+4:,.oo 

U,5 0 00,l 

, 0 '.l ~L~!to~7 
_ -· _ 24. _J0uJ;tl0.0ll 

'37?..47 6110.07 
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{'1)0 0 1JQO 
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• -------~--- -~Jl~., 
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------]:I 
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HYDRAULIC ANALYSIS 

Introduction 

The North Ecorse Creek drains portions of Romulus, Wayne, Dearborn Heights, 

Taylor, Allen Park, Lincoln Park and Ecorse before discharging into the 

Sexton-Kilfoil Drain at Wyandotte. It has a drainage area of approximately 

14,400 ' acres. The study includes the Sexton-Kilfoil Drain from the Jefferson 

Avenue Bridge to section 2436, approximately 2389' downstream from the Hill 

Street Bridge, and nearly two miles of the North Ecorse Creek up to the Outer 

Drive Hospital, nearly 4300' upstream of Southfield Road. The flows were 

determined 'by analysis of drainage and retention patterns from Detroit 

• Metropolitan Airport to the Detroit River. The flows have been approved by 

the Michigan Department of Natural Resources. 

• 

Method of Analysis 

The flood profiles were calculated by the HEC-2 computer program developed by 

the U.S. Ar.my Corps of Engineers. All bridges have been modeled by the require

ments of the HEC-2 normal and special bridge routines. 

Variables and Coefficients 

The roughness factors (Manning's "n") were determined by comparing the descrip

tions in Ven Te Chow's Open-Channel Hydraulics (Reference 1) with photographs 

and field d'escriptions taken in Ecorse by survey crews in 1975 . 
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In order t~ reflect the generally gradual changes in cross section geometry, 

the expansion and contraction coefficients used in this study were .3 1and .5, 

respectively 

Starting Point 

The profile computations for the North Ecorse Creek and the section of the 

Sexton-Kilfoil Drain studied began below the Jefferson Avenue Bridge by input

ting the mean Detroit River elevation 574.90 (USC&GS) as a known water

surface elevation. Stationing was recorded as river feet beginning from the 

Detroit River. In the Final Flood Insurance Study Report, the 10-, 50-, 100-

and 500-ye~r Detroit River flood elevations will be extended horizontally 

upstream uritil the corresponding Sexton-Kilfoil Drain profiles are intersected • 

Discussion · 

The floodway and flooded outline from the Sexton-Kilfoil will be continued 

upstream to the North Ecorse Creek. 

If overland' flow occurs due to over topping of banks, it is assumed that streets 

will carry the flow away from the stream; therefore, the flooded outline has 

been foreshortened in locations along the North Ecorse Creek . 
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Changes in Reach Length 

North Ecorse Creek 

Section 1 was eliminated and the study was changed to include the Sexton
Kilfoil Diain from the Detroit River upstream to the confluence of the 
North Ecorse Creek and then about two miles up the North Ecorse Creek. 
Stationing starts at the Detroit River. 

' Station 
(Correct'ed Number) 

2736 
' 

343,6 

6416 

678,6 

10286 

1153.6 

Change 

200' subtracted 

200' added 

170' subtracted 

130 1 subtracted 

150' added 

200 1 added 

Location 

2089' D/S Mill St. Bridge 

1389' D/S Mill St. Bridge 

420 1 D/S Southfield Road Bridge 

50' D/S Southfield Road Bridge 

50' D/S Empire Street 

1200' U/S Empire Street 
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!}- _ 1-.0286.QO. 690.00 
I' 1028b.OO 690.00 
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4100.000 

_ 4_4.l Q. 000 
5160.000 
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1' _ -- .7.87 • .ooo. 4_410.000. _:,76 0 00'1 • 1 49 -003~~- . o • .oou . 106.600 0.000 50.,0Q\J __ - -- - - -- ,,. ! 
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·111 ', _____ 7.B.8_,_QOJL __ 5.1.60.000 576.353 • 394 -.05•~- o.ouo 104-000 -7 .• coo ..... _1.,..0 ... 10_ ., 
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OVERLAND FL.RATING CURVE 
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0. 21 1165,00 

0.01 867.96 
0,03 870,70 
a Db 8 
0,08 896.78 
0.11 919,76 
Q 1 :i. 985,89 
0,17 1029,03 
0,19 1070,32 
0.22 1143.65 

... --~ .... , .. _ ...... ..,.,..... --



• 
***************************~•·••****************** 

HFC2 RELEASE DATED HOV 76 UPDATED FEB 1977 
ERROR CORR - U1 
MODIFICATION - so.s1,s2 

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

L i!>O ../- e-- I l< l 
C 

WITHIN FLAT ROCK T1CITY OF FLAT ROCK !FIS HUD lDU9 tli' IWRO_JJ .. )'I 
T2 Q10YR#648U 50~8750 10U#10390 s~oi·~o C 1963 STORM PROFILE Q# 7700 CFSI 
T3 HURON R.-FLA"I ROCK < FRO ROCKWOOD FIS 

J 1 _l CHE CK IN!l N It: V lDIR ~TRT METRIC HVINS Q 

1 V) a, 

WSEL F GI 

o. 2. o. o. 0.000000 o.oo o.o o. 585.600 0,.000 

J2 NPROF 

1.0'lO 

!PLOT 

O.OOIJ 

PRFVS 

-·1.000 

XSECV 

()~000 

XSECH 

Q.000 

FN 

0.000 

i~LLDC 

0.000 

IBW 

0.000 

J~ LPRNT NUMSEC ********REQUESTED SECTION NUMBERS******** 

QT 
NC 
ET 

-,u.ouu 
5,. DOU 
ll~, lJ 61J 
o .. oou 

-1U,llfJO 
7U.OOO 
M.06U 
n.oou 

u.uoo 
85.000 

U,U35 
O,OOC 

n.oou u,oon 
1ori·.:ino 

_Q.300 
0.000 

DIS FACE OF HURON RIVER DRIVE. 

0,000 
120.onn 

0,500 
9.100 

• .non 
120.0(10 

0,000 
0.000 

b.0CHJ 
0. 000 
0,.000 
0.000 

CHNIM-

0.0010 

!TRACE 

0.000 

o.oon 
IJ.000 
0.000 
1:r:-0 0 9 

o. o-oo 

C ,._, 

0.000 
0.000 
1.000 

,j_<Z.-:_ 

0.000 
0.000 

151.000 

X1 U,lJOll 1:1.0!Jll 75,000 _ 79,5(10 IJ,000 0,000 0.000 IJ.000 0.000 0.000 

1 

3 f 

,l 

II ·« 
13 

15 I 
11 

19 ( 

11 

13 (t 

2; 

21 • 

29 

JI £ 
JJ 

35 C 
JI 

39 C 

GR ~97,,UOU 0.,000 51:S!S.OOO . 1,000 S,88,000 75,000 581.000 7~5,000 581.000 79.5(1043•• 
X3 10 .. uou O.!JIJO U,000 0,000 7f;[JrJO --- 0,000 0,.000 586,000 586,0oo O,Otii ,,1 

1 
GR 51:lll.,UOU 79.,500 581:S,ODO 150,000 S,97,000 151,00(1 (1.,000 0.000 0.000 0 0 000 
SB U.,lJOU 1.~Ull j,lJUU U,OOU 3,530 0,000 15.900 0 0 000 581 0 100 581.0( 45 

NC 0.060 o.o~o o.o3s 0.000 0.000 Q,ooo 0.000 0,000 0.000 0.000 ., C 

49 

UIS FACE HURON RIVER DRIVE 51 ( 

X1 51, .. uou 14.00U !!ll,000 92,500 54,000 54,UOO 54.000 0,000 0.000 O.Oo1f 53 

1 -- - x 2 - O. U OU -0 • 0 JU - 1 • 0 DO 5 8 5 , 6 0 0 . Si 8 8., 0 0 0 _ __O __ o_o O O • 0 0 0 0, 0 0 0 0 • 0 0 Cl O. 0 Cl 0 
X3 10.uou _J]_.OIJll _JJ__,_000 u.ooo 0.000 o.OOQ -o .. -•-oc:i 58-1'3,00-• 588.0Q() o:o-c10 

-55 • 

"' 12 _000 o.ooo "' .ooo o.ooo~ 1.000 "8.ooo 0.000 ,s.ooO m.ooo a.ooi I" 
BT 36.UOU 597.000 U.000 66.000 597.C1C1G 0,000 67.000 588.000 0.000 88.000 I 

1 
BT 588,.UOU 583.350 89.000 583,000 585.600 91.500 588.000 585.600 92.500 588.000H 
BT 583.350 175.0IJO 588,000 D,00(1 176,000 597,000 D.000 D.000 0.000 0,0tl 11 

GR 5v1.uoo o.aou 58M.ooo 1.000 585,700 35.ooo 597.ooo 36.ooo 597,ooo 66,00D ,e 
·, GR SHS,.300 67.000 58S,COG 81,000 5,83.350 88.000 581.100 89,000 581,100 91.5CIO 

63 

1 GR 583.35U 92,.SO • 585,000 100.000 588,000 175.000 597,.000 176.ooo 0.000 o.oo 
ET . O,.UOU D,.000 U.000 0,000 1.400 0,000 D 0 000 D.000 0.000 O,OCIO 

,3 VALLEY SECTION BASED ON FIELD BOOK SECTION 10434 

" 

65 

"(' 
69 

71 1..t 
r-~xc;,--...,.);;;u.,1ii"1-.. umiui"iu---;-l,,-.11ui'i'uriu--~2,.9,,7,-;_0iiiuiiiui'i"'--~.)Tio°33-.n•,;;oii'u.----.,r,,0,;0,_,0,,0,,0;,--,3norSo:--,Tui:r,oITor---3~oni0rr,.-rrorrono---,n•r.,orrorror----.o:T1,Qn;0l'l'trr1-----n•-,1t•"C111to---------,,,3 

" GR ~'17.000 O.OOU SQ0,000 0,100 S89,000 110.000 596.000 110.100 596.000 139,900 1t 
s, GR '.>159.UOU 140.,00U 588,660 158,000 SB7.660 2ll[1 ,000 586.460 290,000 582,260 297.00n ·-,------ 11

• 

GR 5H1,.s1u 3o• .ooo S'>Z.360 303,ooo 5R6,010 31 • .ooo 587,.360 3116.000 SB7.56D 35p,'-::-r,,r--•-•··--"·'"""'· - ... ,-". 
GR 5?_5.500 350.100 595.500 369,9P.O \,87.600 370.000 588.000 390.000 596.0QO 390,/10;; :,_,,-,:_-~_if;,,.-~' '.'!,1~ 

596 uou 420 con 0 .. 000 0.000 0.000 0.000 0 .. 000__ 0,000 o.oon o,OCI• r. I! 

I lj 

~ i 

::, 



,,. 
\ / J 

I , 
I 

NC u,uou o. • uu U.UfJU IJ.100 o.3no 0.000 0.000 0.000 0.000 C!,000 

I 
' 

I!]-

a 

1,/ALLE S E C T I ON B A 'i E D O N F I E L_D B O OK S E C T I ON 9 4 3 4 

X1 1300.UOU 17.000 276.000 2~4.000 1000. • 00 1000.000 1000.000 0.000 0,000 
GR t, O O • U OU_ O _._o O _(J_ 6 0 U • 0 0 0 S O • 0 0 0 6 0 8 • 0 0 0 _ _ JO • 1 0 0 6 0 8 • 0 0 0 7 9 , 9 0 0 5 9 9 • 9 4 0 

1 
, GR s 9 3 • 4 9 rJ 1 Ho • /Jou s R 'i • 8 1 o 2 7 ~ • on o s 8 3 • 6 6~ - 2 7 6 • o o o 58 3-:1) 10 --- 2 Bo • o o o s 8 3 • 6 6 o 

1 7) s GR 585,460 287,000 586.310 365.000 588,510 401,000 596,500 401,100 596,500 _ 
• G 5ts8 6 • u ,,,1 1011 5'10 o•o 59• ooo 0.000 0.000 • .ooo 0,000 o, •oo 0,000 

NC O,UHU 0,01:SO U,050 0,300 0,500 0,000 0.000 0,000 , 00 

' 9 ' 

10 Xo!SECTION DIS GIBRALTAR RD.BASED ON FIELD BOOK " QUAD MAP 
,, • II 

11 x1 1ouu.uo1i 11,0011 2'17,50 • 302.ioo 300.000 300.000 300.000 0.000 0,000 
, < 13 GR 604.UOU n.oou 5'16.000 0.100 595.400 80.000 03. 00 8 • O • , OU 
:'· 1, GR 595,000 110.100 593.000 289.500 534.500 297,500 583.290 300.000 584.500 302,100 
! ,, G 589 500 313.500 ·S'IU.000 400.000 590.500 45C.OOO 598.500 450,100 598.500 480,000 
~ ,. GR ,'12.uou 4\IU. 100 59• .noo 600.ooo o.noo 0.000 0.000 0.000 • oo , • 

l ll ~y 

~, " ET o.uou u,ooo u.ooo o.ono 9,100 0,000 0,000 0.000 1.000 6• 0.000 
L "r-_ __:_ ______________________________________________ -_____________ _ 

,, 
, 20 DIS FACE OF GIBRALTAR RD, REPEATED SECT 1600 

"L---::-;;----:;-7-:7;::;---;;-;;:-;:-----;::;---;;-;::-;;-----;-;--;,;-;:;-;;-_:__ __ -;:,-,;-;;-;,;----.--;:;-;;---;-;c;;,;-----,;-,;,a--,=.,,------.-""--.."".----.,.----.,,-,,-,,----~~~~----,-."ln11--------
x1 1100.u• !J o.oon u.ooo 0.000 100.000 100.000 100.000 o_ooo _ooo -:-.ooo 0, 

" 
';1, X3 10,UOU 58S,14U U. •00 U.000 0.000 U,000 0.000 59 •:• 60 590: • 6• -::.ODO 

'' SB O LIOU 2 91:SO 3.000 U 000 3.590 0.000 9,540 0,000 586,240 5!~.140 
, ,, NC U,LIOU IJ,000 0.045 0.000 0,000 0.000 0.000 0.000 -
·, · \ r >,. 

! t ,,~ \ 

l I " I 

i '' UIS FACE OF GIBRALTAR RD, 
I ,, n 
/ ' " x1 11:136 uou 16,:J •• 295.rrno 299.60• 136,o• o 136,ooo 136.o• o 0,000 0.000 ::_:;oo 

31 X2 U,UOiJ U.000 1.0• 0 ~!HS.YOO 592,800 U.000 0,00 - -- -
x3 10.uou 586,24• u.ooo 0.000 0.000 o.oo• o.oo• 

,, B 16 ·uau u.ouu 596.auo u.ooo 125,aoo 595.ooo 0.000 282.000 593:300 -:- _:ioo 

j 
i, BT 295,00U 592.8[)0 586.900 295.300 592,800 587, 00 295, 00 " - -- -- -n 

,q,s BT 592,800 588,700 297.300 592.800 588.900 298.100 592,800 
"BT 5118.5• u 299,40• 592.:rno 587.9 •• 299.6 ••' 592.aoo 586,'9 •• 323:o• o 593:ooo --:::-_:ioo 

l 
~ ,,,..~ ,.._,, r,,., "'"'" n nnn ,1..nn nnn o"t. nn n nnn c:. n o 

1, BT 4J[J.UUU ~Y3.UU~ IJ.UIJU uut,.uuu J7~.JUU v.uuv wJu.uuu J,,.uuu 

~')" GR 5'16.UOU 0,000 595 0 000 125,000 593,300 282.000 586,900 295.000 

l e ,, G )85 DOU 2'15 800 584,700 296,SOO 584,390 297,300 584,700 298,100 
: GR 51:SS, 700 299,400 586,900 29_9_,_600 _ ~8_9_,~00__ }2_3_,_000_ _ 590,.000 450.000 

-1-- .. _,, GR ~'14.u • u 6-5 • ,-o• o- ·u~·ono 0.000 0,000 0.000 0.000 0,000 c .::JO• 
· N_C_ 0_._000 O 000 fl.USG 0.000 _Q_~O_QO ___ o.ooo 0.000 0.000 0.000 C- _:J!)O 

0,: 

ET o.uou o.oou u. •- • o o--:-o •u--· 1,400 0.000 '~ --
,,, ~l 

X~SECT,UIS dF GIBRALTAR RD, REPEATED SECT, 
~•: . 

" x1 11:s61.ooo o.oou 0.000 n.ooo 2s.ooo 25,o• o 2s.ooo 0,000 0.000 

/ 
'' X3 U,UOU ••• OU U.000 270,000 0.000 25.000 • , • 

,' '° 11c o.uou o,aou 0.000 0.100 0,300 o.oo• 0.000 • ,ooo 0,000 • ,-...:::::mo 
1 E 

i : " )i 

I ,ii_) 13 VALLEY SECTION BASED ON FIELD BOOK SECTION 8450 

I' 

:: r--:-:-x'1---,;2;-,2;-;:l:S;,4,--.'U,;O"U-;---1.-1.---, "O "D "U--,2.::;9c;;3-,"0"0"0;----5ron7=r-_ "0 "O "0----r.,z~.70"0"•;----;4c'2Pr.,o"'o"'O;;-----r-s-r.-,,,..,,-----,.,-,, ..-rcn-----.,--.-m-rn-----.r-, -""'l":'ffi1t ______ _ 

-">" GR ~Y8,Y7o o,oou 59~_620 ,~o.ooo 59• ,89• 200.000 586.500 2B9.ooo 585.600 293,~ ~nc 
GR ~85 sou 300.non s~5.soo 3n7.010 58~.6• 0 3i2.ooo sss.9oo 40• ,ooo 595,soo soo.~nnu 

.! ---- -
GP ~Y6.~()IJ l'.>O • ,nou 11,llOO (,,IJ[JO 0.000 - c.oo ' ..... _. -

,e .. ---- - i 



• 1UO FE[T DIS OF 54" CULVERT 

,_ . 
X1 2V41.UOU ,s.nnn ;~14,000 224.000 657,.ong__ 657.000 657,000 0,000 O,Do• 0D • ,Oil• 
x3 ___ • .ucu ___ o.onn u.noo 0.000 __ o_,,ooo 37,~.ooo 0,000 0.000 0,000 -10 o, • ll• • 
GP. b •• ,uoo 0,000 ~5vs.ooo Y• .-cfoo 590,.000 1610,000 587,200 210,000 5S5,'9oo-··:io 214,0D! I' 
GR 585,500 217,250 585,500 220.i'50 585,.900 22-~.ooo 587,000 228,0IJO 587.~500_.lO 350,01)03~ 
GR SQS.OOD 350,100 595,000 380,000 587.600 380.100 590,000 400,000 592,000 70 500,000 
tlC 0,00U • .ODO u.ono 0,;iOO o .. soo 10,000 o.ootl 0,000 0,IJOO D 0,01) -
ET O.UOIJ O,DUU U,OOU 0,000 9.,100 0.000 0,000 O,OIJO 1,IOOO::--::-::D 352,000 I e- > 

X 1 
X3 
GR 
GR 
GR 
.ill 

D/S FACE OF 54'' CULVERT 

3U41,UOU 
10,UOU 

bUO,UOU 
583,300 
5VO.DOU 

P,UOU 

12.ouu 
51S5,30U 

• .ODO 
,'.15.000 
;151.DOU 

3 ..QJ D 

UIS E_t,I_I)_ __ 5~,J C_11LVERT 

214,DIIO 
ll,ODO 

600,000 
5B3,31JO 
~595,0()0 

3.ooo 

;>1r..~i(10 
0.000 

160.000 
217.500 
357,000 

0.000 

REPEATED SECT 

1 oo .. •no 
0 .• 000 

590 .. 000 
585.550 

0.000 
__ 3.160 

,ou.ooo 
f:.000 

1~s.ono 
21 e;500 

0.000 
_0.()_00 

100.000 
0.000 

587.200 
587.00IJ 

0.000 
7.900 

cr:olm 
589,500 
210,0DO 
22s.01:ro 

O,OIJO 
0.000 

-• --:"lITTfO 
589.500 J 
5 8 5 /55 0 ·1 

~soo :i 
0,1000.. l 

586,700- J 

rr:1n 
• ,Ol•O 

214,000 
.350,01 

0,000 
585,300 

X1 3210,000 12,000 214,000 218.500 169,.000 169.000 169,000 0,000 0,0•0- 1 0,000 
x2 o,uou 0,000 1,000 589.,!• o _s9o,._ooQ__ ___ o.ooo 0.000 0.000 0,1000 i 0.01•0 
x3 10.uou 5i<S6,7• u u.uoo n.ooo 0 .. 000 o.ooe 0.000 59• ,ooo 590,IOoo 0,01• 
BT 9,UOU o.ono 600,000 0.000 160.000 60(',000 0.000 165,000 590,DOO 0,000 

9 

I)~ 

13 

15 ·fi' 
II 

19 0 
21 

23 'l) 

2l 

21 t) 

29 

JI ~ 
BT ___l1_L,,Ufill____5i9U.OOU ~;86,1/_50 215.000 590.,00_Q_ _5§_9,2D0 217,500 590,000 589,;2• 0 218,500 

·GR 6UO.UOU U.OOIJ 60U.OOO 160,000 590.,000 165,000 587,200 210,000 586,950 214,000 ~ ,BT 59• ,oou 586,95• 351.000 59• ,cr•-•- o.ono 3s2. • ITTJ-59s.ooo 0,000 0.1000 o.oo! I" 
GR 584 10U 215.000 5<14.700 217.500 586.,850 218.500 587.000 228.000 587,500 350.000 " 
GR svo,uou 351,00IJ 595,000 352.DOO 0.,000 0,000 0.000 0,000 0,000 0,0ID v 
ET o.oo • o.oon 0.000 0.000 1 .. 400 0.000 0.000 0,000 0,000 0,000 

X1 
ET 

X1 
X3 

·G-R_ 

GR 
GR 
SB 

X@SEICTION BETWEEN 54 ;1 CULVERT " SHEEKS RD CULVEPl 

jlj:>,UOIJ 
o.uou 

o.cou 
o.oon 

0.000 
u.ouo 

DIS END SHEEKS RO, CULVERT 

jj84,UOU 
10,UOIJ 

·· · -60 •. uo1r · 
586.100 
6Ul'. LIOU 
__ O,OOIJ 

11.ouu 
o.oou 

,!32 .DOU 
,•~9 .ODO 
~-U5,0UIJ 

3,320 

2~1.unc 
U,000 

600.000 
586.100 

LI.ODO 
3.ooa 

L.000 
0.000 

2'65.:li0ll 
0.000 

23? ,0[10 
261,500 

0,0(10 
0.000 

25.,000 
9. 100 

'149. 000 
0 .. 000 

590,, 000 
586.,100 

o .. oou 
3.820 

2 s--:-o no 
Cl.ODO 

11;~_000 
(l. QJJ_Q 

2}3.000 
263.300 

(, .ooo 
c.ouo 

2 5, ITTii'.! 
o.OOIJ 

149.00i) 
... __ 0,0_01~ 

588,601D 
588-601• 

o.omi 
15,801• 

IT:liim 
O,OIJO 

rr:-mm 
589,000 .. 
255,01•0 
2 6 s--:-01• o 

0,000 
1,01•0 

u:,rrou 
176,1000 

-• --:"lITTfO 
589,000 
586,100 
~soo 

0,000 
586,100 

•-:ml 
405,000 

rr:1n 
.0,000 

257.0DO 
405,00 

0,000 
586,100 

"-~ 
<I 

n'~ 

4l 

41 Ci 

•9 

ll • 'I 

lJ 

- -IS t 
ll 

l! , CJ 

ll 

' 
f' 

I I 
C 76"): 48" ELLIPTICAL CONC~ETE) 

6l I) 
1 

UIS FACE OF SHEEKS RD CULVERT 
6l 

X1 3:>48.UOU 0,0UII 0.0ll0 0,000 164 .. 000 164.000 164,001• 0,0100 0,000 0,01•0 
x2 n.uoiu u,oou , .ooo ~_ll_H.fio • 59• .ooo 0.000 0.001• 0,01•0 0,000 0,0100 

61 (,1 

x3 10.uou o.oou o.01iu u.ooo u .. oou 0.000 0.000 590,0da 590,0ou u,Odu n 
BT 12,UOU 232,000 60U,O~O 0,000 232,000 60C,OOO 0.000 233,000 590,000 0,000 I 
BT 255.UOU 59U.OOU u.ooo 257.ono 590.000 586,100 257.00D 590,000 587,400 259,0IJO 

71 
\1 

BT SVO.UOU 588,6UU 261,500 590.000 588 .. 600 263.300 590.000 587,400 263,300 590,01 n 
BT ~86,10U 405,000 589,500 0,000 405,000 600,000 0,000 0,000 0,000 0,000 11 ·1 
ET O.UOU • ,DOU U,000 0.000 1.400 0,000 0.000 0,000 0,000 0,000 

11 

I . I 
I I IJ, X~SECT, UIS OF SHEEKS RD.AND DIS OF SENECA RD, 

+ - ... -·. -_ • 



w ,,. .......... ~-'- •. - ~ ~ ~ - . . ·- -· . ----~ - - ·---~ - . --- ·- ---- -· 

1 

I X1 36UO.UOU 9.0{J[J 196.IJOO 204.000 52.000. 52.000 52.000 0.000 0.000 0.000 I f""'I GR 6UU.IJUU IJ.'J[JO 595,000 100.ouo 589.500 185.000 586.500 196.000 586.400 200.000 
Iii,, .. 

G8 5116,~00 204.000 5117. 500 2111,000 588.300 334.000 600.000 334. • 00 0.000 0.000 

ET u.uuu u.uuu u.uuu u.uoo 9. 1 OU 0.000 o.uco 0.000 1.000 310.000 

' I 2 

3 

DIS END SENECA RD. CULVERT 
' 5 

X1 3/92,IJOIJ 1 [), U OU 223,UOO 227,500 192 .·ooo 192.000 192.000 0.000 0.000 
x3 1u.uou u.oou u.uoo 0.000 • .ODO o.ouo 0.000 591 .300 590.100 

' 8 GR 60• .uou 'J.::JOU 595.000 100.000 591. no • 221.000 588.750 223.000 587.700 

' G 5!:!7 IOU 227 oou 5 8 '! 750 227.500 590.000 229.DOO 59• .soo 310.000 60 • .000 
IO SB u.ooa 1 • 6 3 0 3.000 0.000 2.710 c.coo 12.200 .oo 
II 

< 
• 12 , 

"I UIS F4CE OF SENECA RD, CULVERT ~- < 
Q • 

' " . , 
u.oob • ~ 15 X1 3!:!33 uou o cou 0.000 ,.1 .ooo 41.000 41.000 0.000 0.000 z 

• Q xz rJ • I)(] U 1 • I) l){J ~91 .oon 590.500 0.000 0.000 0.000 00 L • " D.IJOU • • 
~ 

l " X3 1u.uou D.nou u.noo 0.000 0.000 0.000 0.000 591.800 590.500 • L 
18 B 8 U[]{J n ooo 6no onn n.ooo 100.000 595.000 0.0(10 223.000 591.800 
Io BT 224.000 591.80[] 591.000 226.500 591.800 591.000 227.500 591.800 8 50 • ,. BT 59U.~00 o.oon 310.000 600. !)00 0.000 0.000 0.000 0.000 0.000 
11 E o.uou u oou u.ooo D,OOU 1 • 400 o.ono 0.000 n.ooo 0.000 

" ; 23 

24 Xa!SECT, UIS OF SENECA RD ilEPEATED $(;CT. 3833. 

. ~: I X1 jlHS3. !JOO ri.oou u.ouu ,0.000 so.non so.no • 50,000 0.000 0.000 0.000 

" 
" 
" X@SECT. DIS OF COOKE RD 
JO 

Jl X1 4jjf.ll0U 11.0IJU 29~_;00 (14. 00 u.ooo oo. 00 ..,J"T.UUU v.vuu· v .... uu UO 

31 GR 6UO.UOU u.oou 595.UOO 13• .ono 590.000 20G,OOO 589.170 292.500 295.500 
33 GR 5!:17 500 304.500 589,670 307.500 590.000 350.000 591.000 500,000 600.000 
34 GR ;93.UOIJ 1000,00!J u.uoo 0,000 0. 000, 0.000 • • • 
" ET o.uoo 0.000 0.000 0.000 9.100 0.000 0.000 1.000 526.000 

• " 31 . 
"I DIS FACE OF COOKE RD CULVERT ' : a . - " 0 

·.SC- - - X-1- 443 7. UOIJ- --16.[JfJO 2.93.000. _ 2 9 8 __ _5 0.0 _ 1 00_._0_0Q _ 1 O(J_ • .Q_QO_ 100.000 0.000 O.OOu r·· 0 
u, 

' i _J ~1 X3 10.uou 'l .OUll U • IJ!)O LI.ODO o.nno c.ooo -• .DOD 59•-. s era ·s·90.sno o;ooo - --- - - -· .. 
6Ull. UOU u.ouu 5 9 ~ • [) I][] 130.000 590.000 200.000 589,200 290.000 587.350 293.000 .. ' " GR 

' > 5K7.3SU 293.500 587.350 295.0()0 587.350 295.500 587, so 29 .ooo 50 • " GR ' ~ • 

' " GR 581.550 298.000 587.350 298. sno 589.700 305.000 590.000 350.000 590.400 
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I. 

HYDRAULIC REPORT 
I 

CITY OF FLAT ROCK-MICHIGAN 

INTRODUCTION 

The ,City of Flat Rock covers approximateiy 7 square miles. 
, I 

The ~ity is basically a rural/residential community. 

This; report summarizes the hydraulic rtudies taken to 

support detailed studies of approximately 3 miles of 

the Silver Creek, 2 miles of the CooJ and Gladding Drain, 
' I 

and 4 miles of the Huron River. Furthermore, this report 

summ~rizes the approximate hydraulic 
1

1

study of approximately 

3 miies of Smith Creek. 
:. I 

This' study was conducted by Wade, Tri~ & Associates, Inc., 

consµlting Engineers, and Glen Robertb served as Project 
I 

Manager. 
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' 
III, COOK;& GLADDING DRAIN (DETAILED) 

Detailed studies of the Cook and Glad~ing Drain were 

performed from its confluence with th~ Huron River to 
. I 

the corporate boundary of Flat Rock at Inkster Road, 

A total of 7 valley and 9 bridge cros~ sections were 

fieli surveyed and completed in July, 11978. An additional 

18 cross sections were used in this analysis. Field 
I 

cross section data were supplemented by U,S.G.S. Quad 

Maps/of the study area which consistsjof 5 foot ,interval 

contour data (Reference 2). The flood plain of the 

Cook:and Gladding Drain within the stJdy reach ranges 
l 

from,heavy brush to grassy lawns. 

I 
Cross section locations are shown in Exhibit 1. 

bl 3 f t · d . I . b h . Ta 4? cross re erences sec ion esignations y. s owing 

the computer section number which cortesponds to the 
; l 

cross section letters shown in Exhibit 1. 

' Exhibit 5 contains bridge sketches as well as computations 
' I 

for total bridge loss coefficients. None of the 9 
' I 

• I • brid~es are considered to be skewed. 

' Tabl~ 4 lists discharges that have been approved by the 

Michigan Department of Natural ResourJes (MDNR) for 
I I 

this I Drain. I 
: I 

I 
A. !METHOD OF ANALYSIS 

:The HEC-2 backwater program was used in developing 

·water surface profiles/·(ReferencJ 3). 
i / j 
: ; I 

1

Table 4 also contains selected flood elevations 
1 from the HEC-2 printouts. HEC-2 printouts including 
I 

icomputer cross section plots are presented as 

/Exhibit 6. Water surface profiles resulting from 

ithe backwater analyses are preseJted as Exhibit 7 • 

: (Exhibit 6 is contained in the 1{" x 15" folder 
I I 

'enclosed with this report). 
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B. :VARIABLES AND COEFFICIENTS 

!Roughness coefficients (Mannings "n") were estimated 
' 

·by field inspection at each cross section. Typical 
I 

'roughness values used for the main channel ranged 
I · I 
,from .015 to 0.06: roughness values for the overbank 
I I 
lareas varied between .06 to .12 for all floods. 

;These values are indicative of sJmmer month conditions 
I d ' . h h I 1 ,an are consistent wit rouq ness va ues recommended 

·and used in engineering pra:ticeJ 
l 

C. ,HIGH WATER MARKS 

D. 

E. 

I 
, No documented 
I 1 . 
1
e evations on 

I 

high water data exists for flood 
I 

the Cook and Gladding Drain. 

:sTARTING CONDITIONS 

!The starting water surface elevation used in all 
' I 
'backwater computations which begin at the Huron 
, I . 

!River is the mean annual flood elevation of the 
I I . 
;Huron River (see Exhibit 5) at the confluence with 

:Cooke and Gladding Drain. Since,the drainage basin 

'for Cooke and Gladding Drain is minor compared with 

ithat of the Huron River, it is J1ikely that a major 

'.storm will occur in both basins 1t the same time. 
' 
I 
I 

!SPECIAL PROBLEMS 
' I 

! 
,The Arsenal Road and D.T.&I Railroad culverts cause 

!extensive restrictions to flow oh Cooke and Gladding 
I 

:Drain due to inadequate pipe sizing and siltation. 
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These restrictions cause a severe bacJwater condition 

and ~ubsequent transfer of floodwaterjto the Huron 

River, Therefore, flow rates and elevations for the 

vari~us floods investigated are contrdlled by the 
• • ·1 

/amourit of flow diverted to the Huron River. Futhermore, 

fl di 1 t. . d th H I . oo e eva ions experience on e uron River are 

also'experienced on Cooke and GladdinJ Drain when 

'flow/diversion occurs between the two streams. 

I 

;Thus, the following flow diversi1n analysis (Exhibit 12) 

!was performed to determine flow distributions and 

'.flood elevaions for Cooke and GlJdding Drai~: 

,1. A stage/discharge rating culve was developed 
I 

t 
' 2 • 

4. 

upstream of the Arsenal Road culvert on Cooke 

/ and Gladding Drain (Exhibit I 12, Page 1·) • 

I . 
An overland flow stage/discharge rating curve 

was developed for flow that diverts from the 
/ 

Cooke and Gladding D~ain to the Huron River 

(Exhibit 12, Page 1). 

The two rating curves above were combined to 

form a total rating curve (Exhibit 12, Page 1) 
I 

for the area upstream of the Arsenal Road culvert. 

I 
The 10, 50, 100 and 500 year flow rates for 

Cooke and Gladding Drain we~e applied to the 
. d I . h . total rating curve to etermine t e various 

I 

flood elevations. I 

The flood elevations were alplied to the rating 

curves for each flow area tb determine the 

distribution of flow . 

-13-
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• I 
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F , 
• I 

I 

6. The 10, 50, 100 and 500 yelr elevations from 

the Huron River portion oflthe Flood Insurance 

Study were then compared with the elevations 

determined in the flow divkrsion analysis for 

Cooke and Gladding Drain. !The higher of the 

two elevations was used for Cooke and Gladding 

Drain. Where Huron River i1evations 'controlled, 

flow distribution was reviled by application ~ \ 

of the elevations to the rb.ting curves, 1, ,.. 0 Jtl,J
1 

-x~of•i:.-GIJJl'n4 

I .-_\\ le ,J;v,rl:,o i:P( Cooi, 
tr/TM \', ]vtl~ "i<>, 

Results of this analysis (Exhibit 12, Page 2) 

indicate that Cooke and Gladdin6 Drain flow rates 

are sµbstantially reduced downsrream of the Arsenal 

Road culvert. Flow which is d~verted from Cooke 

and Gladding is negligible wit~ respect to the~ 

magnitude of flows in the HuroJ River; therefore, 

there will be no impact on flodd elevations to the 

Huron River • 

GENERAL 

computed water-surface elevations were developed 

to an accuracy of 0.5 foot for floods of the 

selected recurrence intervals. 

All elevations are referenced to the National 
I 

Geodetic vertical Datum of 1929 (NGVD). This 

datum is equivalent to the u.sl Geological Survey 

(USGS) datum. 

The hydraulic analyses for this study are based 

only on the effects of flow un6bstructed:by ice or 

debris. The flood elevations ~re considered valid I . 
only if hydraulic structures, •in general, remain 
unobstructed and do not fail. 

-14-



• 
CROSS 

SECTION 

A 
B 
C 
D 
E 

F 
G 
H 
I 
J 

K 

L 

M 
N • 0 

p 
Q 

R 
s 
T 
u 

V 
w 
X 
y 
z 

AA 

• 

COMPUTER 
NO. 

0 
54 

300 
1300 
1700 

1836 
2284 
3041 
3210 
3384 

3548 

3792 

3833 
4437 

4479 

4853 
5253 

5299 
5776 

5931 

6006 
7934 
8734 
9734 

10713 

10754 

TABLE 3 
CITY OF FLAT ROCK 

COOK & GLADDING DRAIN 

WTA 
FIELD BOOK NO. 

10434 
9434 

8973 

8450 
7693 
7524 

7271 

6921 

6269 

5881 

5481 

4915 

4769 

2800 
2000 
1000 

0 

-15-

DESCRIPTION 

@ Huron River 
u/s Face of Huron River Dri· 
Valley Seciton 
Valley Section 
d/s End of 54" Cone. Culveri 
¢ Gibraltar Road 
u/s End of 54" Cone. Culver 
Valley Section 
d/s End of 54" Cone. Culver 
u/s End of 54" Cone. Culver 
d/s End of 48"X76" Cone. 

Culvert 
¢ Sheeks Road 
u/s End of 48"X76" Cone. 
Culvert 

d/s End of 54" Culvert 
¢ Seneca Road 
u/s End of 54" Culvert 
d/s End of Twin 30" Cone. 

Culverts 
¢ of Cooke Road 
u/s End of Twin 30" Cone. 
Culverts 

Valley Section 
d/s End 48" Cone. Culvert 
¢ Telegraph Road 
u/s End of 48" Cone. Culver 
d/s End of 42" Cone. Culver 
¢ D.T. & I. R.R. 
d/s End of 36" Cone. Culver 
¢ Arsenal Road 
u/s End of 36" Cone. Culve1 
Valley Section 
Valley Section 
Valley Section 
d/s End of 36" Cone. Culve. 
¢ Inkster Road 
u/s End of 36" Cone. Cul vei 
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• 

LUl.:A'l' J. UN 

d/s of Gibraltar Road 
( 0. 3 Mi. ) 

d/s of Telegraph Road 
( l. 0 Mi.) 

u/s of Telegraph Road 
(l.0 Mi,) 

d/s of R.R. 
( l. l Mi.) 

u/s of R.R. 
(l. l Mi.) 

@Corp.Limit 
( 2. 0 Mi.) 

*N.G.V.D. 

. . _____ ......... ___ . -

• 
TABLE 4 

CITY OF FLAT ROCK 
COOK & GLADDING DRAIN FLOOD ELEVATIONS* 

10 Yr. 
Q=21 CFS 

586.3 

590.8 

590.8 

591.0 

594.4 

Q=50 CFS 

598.l 

SELECTED FREQUENCIES 
50 Yr, 100 Yr. 

Q=21 CFS 

586.3 

590.8 

590.8 

591.0 

594.4 

Q=75 CFS 

598.2 

Q=27 CFS 

586.5 

591.5 

592.0 

592.l 

597.7 

Q=75 CFS 

598.3 

• 
500 Yr. 

Q=37 CFS 

586.8 

591.9 

592.9 

593.0 

599.8 

Q=l20 CFS 

600.0 
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CITY OF FLAT ROCK 

EXHIBIT 1 

FIELD CROSS-SECTION LOCATION 

AND 100 YEAR FLOOD PLAIN -

FLOODWAY MAP 

HUD 2009-07 
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CITY OF FLAT ROCK 

COOK AND GLADDING DRAIN 

EXHIBIT 6 

COMPUTER PRINTOUTS 

HEC-2 BACKWATER ANALYSIS 

(See Separate Folder) 

( 

HUD 2009-07 
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CITY OF FLAT ROCK 

COOK AND GLADDING DRAIN 

EXHIBIT 7 

STREAM PROFILE 

I 

HUD 2009-07 



• 

• 

• 

CITY OF FLATROCK 

COOKE AND GLADING DRAIN 

EXHIBIT 12 

FLOW DIVERSION ANALYSIS 

HUD 2009-07 



( 

0 
N 

"' -

• 

• 

• 

:._,llll_;: :·.~r:.; 
;,z_:T_. 4 

-•fl -----=-~ . ·1 .• . . -r· . ,:- : -•-

,:_ 

-

-·-

, .. .., . 
~_:;__ 

f'.:.:..--!:: .• -2 =-· 
,_:+; ---,---f 

- ·-i--t- ....... 

--
--

·-

·-

::~ ~f~ -

:-7; .• ~,~ 
l'!-?'_J. ·:t:::- 1 _ 

3: 

-- -
Ct .. :~-: 
~ _;!-f: 

,· ' .• ' 
;:1 ., 

_;_ .. ~ 

·:: i .::.: :- --- --' -
"•!---, 

I 

1---,;a., !-· ri 

_ _, ~ 
I-; p 

--

-7' :::• • Ir-- --- - -•·•• 
-: ::;:: _•,:-,....,........-·--::::_==; 

.:tt:tl r-- Tl ..........,,. r:-• - ·7- • 7'°-1 • 
' ___. !- - -------
- - !---· ~ ----
~ -".:~ • ...w - __ :- /: ~ : 

+-

- ·-i" -- --1-- -
= -r:f.,: •: - _.:., _ _: .. -+::;... E. 

- • .:--: 1._:-:-:- +4-

-

tl.l- I•• T ..... _ --~ 

-~ 
·• -
i . .1-l 

,, 

-rl 

..i-;- -- ' -..-l-

~;tJ:t:::: 'Z..;-:· :-·_:: :_ ........ ~1: .:::r 
7- r.c-: ,.::t--:.:: 

!.:p_;-~ r j I ?; ! tu 
/..!t--: , .... - ·- t. -L-, :. 

'-t-r>- --r .-..4--. - ·- g_J±l:zl :r-ti -st½~=- _.1·- - -: 

-. 

: . .....:.::. 

- : :;::::t.; 1..w::= -

~--
i ----· 

.-
---- ,. ' ,~ C 

-. 
... •-- ::_ 

' ·t;, . ,. 

-,· 

--

. 

... .. : 

_, --
60:i( 

•~•t 1 ( V 

•'•-J. 

h 

12--

• c_;::i :;--- ' 
- .'E: 

--~ 1=:=I : ·-.:. .. 
___ .,... -J.~ -- --;_:j__ 

:--::: -·--· ··=:-~::: 
~ '.E -:f ,.:_:- .... _ 

--: 'T 

·-.........,... -1 

,-
_--: ::::::: :.r:-: 

--~-
W_j Ue-c,J<'.' ✓ 

9/'7 /'79 



FORM 25-0 

(313) 291-5400 

IS!hooo 1)'rim 6 AnooalooJ: ioc. '8' C1v1I Engineers • Land Surveyors 25185 GODDARD ROAD 

WORK SHEE"T TAYLOR, MICHIGAN 48180 

• 

~ I 
(. ~o Fe ? ' : I • C If .,.. u-1~ . .,,,!,;j ,o....- "" 

.(f,.,..,.'.J ,Lv'e ✓-1 i~ 1kc. //r.,,.,,c.,~ 
- ?.. i:f c.. -(.s 
-.St./c-(5 
- ~ 'I c...-f.J 

- '1 '-/ C. -r ..5 

( .\r (/1( ..... :_c, 

-({o!IJ__( o:r 

~o ~:)"'o ✓ - S4!..{,/0 O J 

._: J '---'.-C'2-, - S""l.;,-. C:S" 'lQ C. i.s 
J(_,:_, --J

1
c<\v' - S-q'7.'73 27.:..+_s 

1:.:.-:....:' C:...." :'.J__::"c;...;-.::..e _,_,t v-,___,__-____;S:;__9.,_9..:.-.::.• .::.~.;::;.;_.....__ __ --=~ '1 · .:.. -f .s 
✓ 

Al:PIERIENC• 

I , , 
!~},,.,l"",,-vt 

(\ "1 • L1 , ; ..1 c ( / /.., c. y e ~ c• / -f s , ·.., [l} ~ fIT\ .,, b·.-· u c.. i ✓ 0 / v c r .s 
7 ~t.,. -._; -( o I\(, cJ ; ~,,~ -\ I C· v> : ( (, •• (_ (' ~ {:- c • G I , 1 d ~ , 'j 
Ovc,, , 'v- c,_ ~ ~- +J / o o J C I f iJ "t 1 , ~ V"\J v I'. ' .- ~ ,, ,--. :."' -i, i /. (_ 
(\.,.,, C,t ~ ,, \ (.' ,,, :,., C,, I"~~--( •. 

Q 

• SUBJECT EX h ; b ; t l-:L 



1111111111111~111111111. 
OOBREAKOO . 

' . 

1) COUNTY: 

2) STUDY NAME: 

3) WATERCOURSE: 1-l« ✓ovi - ?? :veer': 
- . 

I 

4) oocuMENT TYPE: _-..___Io o~y f"_o -....... _ ____:____ 
( 



·•· • ,,,, 
f~ :i( ,~ .:1 

~

' ' . 
**'**~********************************************* 

, '[·'• H1:C2 Ri:LEASE DATED riiov 76 LJPD{ITEO FEB 1977 j 1•· 
• 2 . , ERROR-CORR - J1 l 

3 ffiOOIFICATION - 50,51,52 
4 ************************+************~************ s 

•·~----,-----------------------------------·--------------.:,__ ___________ ). : f ]' . 
• a . 1~ 1. C IT~, 0 F FL AT RO CI<· 11. 

,~·' 1r2 0 YEAR FLOW 1
'" .. 

~ T3 HURON RIVER '" 

• 11 ·-----''-"-'S.::...---.--=:.!.!':.,C...- _..-:..;..:..,~""""--· "':;_-_;;.._._,~_.....:;:.z..=,=........ '------· --------------- 11. '"':. ,.,::::, - ':::~, --":~_ ' -o. ":'.::o -:~oo, - F• 
XSECV XSECH FN /\LLDC IEllJ CHNil'I I'TP.ACE 21 _ _ _ 23. 

li.~-E~L_ I~Q NINI(_ 

·o. 5. 0. 

-NPROF !PLOT PRFV:S 

1 ,Jl..Q.Q_ G OOC -1 J[IJO 0 0 I) 0 0 0 [IO O. 0 0 0 0 • 0 OD O • DO O O • D Cl O _
0
0:..,•:.;;0c.;;O;..;.O;__ ________ , ________ _ - - -- 7u 

_ ,. I SUMMAIRY F>R1NTu')T [ 17. 
"· --:-:,"'.::C-::--:;"::-"--=-=--=-=------=-":c":c-:c'-'--~~c-=----=--=-=-__;,-=-=-=--=---------,-,-----=--=· '" 

1/ARlABLE:' CQllF..S FCl 

p,d'~ 1so_nno 200.000 n_nnn n_nnn n_nnri n_nnn n_nnn n nno o nnn - -o'-:-noo ,;,; 0.1000 0.000 D.00'.l 0,000. 0.000 . D. ODO 0.000~-~o.ooo . ,, 
24 l~T O,.QQ_Q 
"l(lT. 6. O{JO 

•"I NC 0.1i!O 
27 

0 0 (IO -- - - - - - - - - - -- - ll • 

7760: • r.io 
0.1,~o 

_g_, 000 D IJ O 0 0.000 u.ooo 1 • 400 0.000 0.000 o.oqo 
, 039!•: •cni 

] 

33 ' 61t80.t'OC IS7S0. •00 110390.000 12100.000, 0.000 0:-rJol) o-:-crcm 
O.C35 0.300 0.500 0.000 ID. 000 0.000 0.000· 0.000 

., 15 • 
,..........__, __ 

-- -- M _ _..,, __ •••• • ~-, - - • __...: I 31 · ·2a i-... ----------· ,.,.. 
VALl,EY SECTION FROM, ROCKWOOD FI:S 39 •. 

' JO .: 3•nx1 soo:ac~o ei• <GP. SJ4.1rl0 
j~r---!GR, 572 .. _~_po ,v ... •.U',-Hl 

!(1I 1GR1 569.1()0 
.,, ~RI, !570. 9()0 

~ GR' 500.200 . "c•1c c. obo "0:-5c1 o ,· ·"cf. o ~c H. 000 o. oc1)""'--••:·u 
• • ,it, . . j. ,. 
g • n . ,. 
'1 --- _____,_ _________ --·-------------'--~---------_... _______ ~----· 

f . ~ VAL I. E Y SECT IO ri FROM CO 11 PS O F E,~ IS I''. E ~RS SE er! 0 N V 1 0 5! ..• ., ~-~-~ . ' . 
1!. '' -· ~:K1~---;-18•-0 ~'Ci'O•--- 19, C ClO 1 L,60 000"'.'-·-:159·0':".oO•---;-·· 650 000_ .. ,:;·~- -500:-0-•0•-- • -13(}0 ;•oo~---~··:~000~-----0~00i•--- ---:-•:0°()0. --··~' -- ------- ·· :: ·- -si 

~- "[JGR :;97,soo u.orio. ,as.::ioc 1so.o:J"o 7s5,ooo 190,noo s&6.7oo 3(~• .ooo ser~soio s9o.aoo ]'ii. 
~.... GR se,.ooo ?90.JrJ(l !i'i'.9.700 . , 89Ll.GOO 580.0DG 990,0110 581.J9DO 119C).OOO 580.600 1290.0DO , • 
~ ~· GR ?81.~!)0 1460.000 s11.I./DC· ___ _:14 1HJ.OOQ 571.400 1~30.000 573:000 1570.00D 1,57,6.000 ,sso.oo•~-----~- i',\ 
~ ••l 1;R .5B6!7o• 159,o.ooo .586.ooc 1s9o.ooo ss6.3•o 199• .ooo s91,ooo 206• .ooo , 0.000 o.01ro . ~1. ~-41 ~ 48 , 63 -

Z1.0CIO 10li,C110 zH! .oo• {i.000 0.000 ~o . o o o 0.000 '(J.'Ooi) 0.01)1) 
o.r(1 • 593.401; 51 .c:io 579.500 1 00. ODO · 574.300 102.000 573.0010 103.000 

-,nn r<rin 571 1or 113.0CO 569.600 118.000 ·56'9 200 1,!8.000 569.201• 138.0()0 - - . 
148, •CO 569,SOC 158.0'.)0 570.200 1~8.000 57!0.500 178.000 s11r:roo 188~)"0 
193,CGD 571,100 19a.oco· 571.201 203,000 57.2.300 2()8·. 000 582.3010 218,.000 
?.68.GCO u. •nc 0.000 o.oo:i 0.000· 0.000 0.000 0. 001D 0.000 

'oT" itf:·oo 0 o .wrr- •-;irm3 .rroo 

]

'• I , 

-·----- .:',•, ,in~: 
41. 

0 

~ "[' VALl.EY ,:gcrioN F~or, COll?S (lf !,N1Gl'!EER$ SECTION ,\/9 ---:--";"'""- ]6\ 
i'•:: ·~, ,4~00,QOO 22.oc;o 39,0CC ·140.G?Q 1'01:'r.or.•L__ 1400.oo'o 26DQ.,!J_O0 0.000 0.0.9.0 0.01:i_•..------,...----,-· 67

_•· 
.·. s, 1,R , 59¢.8Do o.ncio., .s1:12.200 ,,,30.0.90·,' ,:5B0-.6f'C .'.:39,.ooo ·,s'is.9v•· ,.',r,~.ooo 1,,-512:000, so.01J •. ·l'l 

',,. 13 , GR 569 .• 900 . BC.ODO. 56_\i,4001 .,', 1r,o.ooo 1 5?:0.,6C~ .. ,, 120,000 •'·, :575_.900 _~;18,000 • 5?1,100 130,0IJO , • 
· s• _:...J:iL...,~lO 30C.0P0 5~3.J(;_O.___ __ :J..Q.Q..Jl.Q.Q 983,7~0' 70f.l,QJJO '5!3~.•or,• 8~50,000. 584.200 1000.0IJO . , i\., s,f. '•,1,R · ,.~a1..sno. ·11,s;;,r:m,~. ,1,se14;eco, ~,3'.}a.'.l11'•----:-~-rr.oco11 '147-1'.i·.uoD '. ,s8l!,,1$0U ~,6if9.ooo:--:- •5,9• .ooo 1670.0100 . , 7z3;:, 

• 1~ • • 1; P. . , s ~ 2 : 2 o o 1<1 o ~ • 0 o c , . s 9 .5·. 'o:; o,, , 1 91 q ;, ca a· 
1 

• o ., o c o, . · .• • o o a , , , ,., o .• 'o o o , , .. , o·; oo·o : . , ' , , . o • o o o · o • o tJ o ' . . , • 
,,,~,'' ,, ,' ,,',· '/,, i' '1 ' ir', ,r,,,i., j ,,rt .;•,,,' ,! '1 I,,,,· 1,; •• , 1 t',,11' 11 ,,l ', ,1:1,,, , •1!• f ',1'1', 

1
,, '1 1Ji7~ I 

I I-,~ ' ,,• '1 : ' ,' ' ' ' •• ', ,,, ,,t 1___:_,_,_....:J:_J 1~.:'...!.iJ.,.~~~ •• ~,'' •~••~•- •t ,' ' ' I'/ I' • ' ' 1, '1' ' '•IL 
'. ,, t 1~•11\,' I' '' "'\, ... ,\I' ; ,,, 1 '',• ,1,, ,I 1,, ,, ,1i I ' ' I t I\ ,.,.,, ,t1•71o1 ••.• , ...... , .. 1_1._,, • .J..• ~f~,,., ..... ' ' ,',' 11' I ~\ I I ', .. l ' l• ' ' l"i 

, 0 , •1•, , , , , , , I • 1 l 11 1' I • 1 , I! 11 '! 1, , 1 , • J I L I II '1 , 1 , ~ 1 • ~, • \J ,. ~, , I J ' ' 'j l I , , , ! I 1 , 11, I I ' 1 , ti , 

• 
~,11i1 •. : .·; t·:,1:1 .. 1 <•11!,, .. ·, f • ,1 . ; I 1••1r ,, 1 ,.~ ., J;, i•;~ti, {J.l. ·1 .• :,. i·:. ':,1i . •,, ;;,111;·1 P1!'·t ;.i·f~' I :1·:frlP·,, :~ f'1Mr,:•;-;r1: ,rir.~Jr:1, i .1 :·~1n·1 ,; :1m~m1•·i;r1 .. , i}i ·i., : ·: : I ;_1.1-11/1.i1~1l;'1I i;111·t1·J: l,1;,.i:;::1·· •. ;1lfi11i ,1. li'J, rw, i,)i1'1~ '•11.:;, l',1 ;- :· .i ·,\I: '\J ,11•\:.;1. .• , i·: I ,1!\· :;111 .• • I ~-· • , 

., i ' 111''' ,1 ' ' • ( '. I. l'J? ••,111 1,li'/,J1ll1, "1;lH,j ! • , ., ,. > j ; ',,I ,, ," I 1 • '. '" , ,,,1,1'1, llj' ' 
1/,:/ j',,IJ ' ' ' • • I I I ' ' ' I ' ' ' • f I I ' l J " ' ! l ' "~ I ' ' ' • ' • 1' ', '< j ' 



•• ' [::~:::._2::~=:-.~~:: ~~L~~'.:: :~ j • 
~ V11LLEY Sf.CTION FROM CORPS OF ENG~NEERS SECTI0'1 V8 ..-----.a,- .-,.------,,,..,.,..=..----~ ~--------,-, • 

1 x.1 ,6200.000 1s.ooo .1385. •• o 14rs.ooo 600.000 60• .ooo 1soo-:ooo · 0.000 o:oo·o . o.o·o-1 ·1 1 • • 
• 2 GR 593.200 • ,'JOO 590.000 1130,000 sss.ooo 210,000 584,000 300,000 584,000 45• .ooo ,, 3 •• 

,1 5134 •co sso eoo 584 oo t-so.ooo· ss:;.ooo aoo.ooo 583. •• o 9~0.000 582,9 •• 1100.000 _,., 
·• GR 582.900 1250,COO 5,iJ2,900 1385.0'JO 575.300 139~. • 00 571.300 1425.000 573.,300 145,:•-o·.r--------·ls,11

., 

• s GR 590,400 1485,000 590.400 1585,000 595.000 1945.000 • .000 0,000 0.000 0~000 , • 
• 7r:---------------------------------"------------------,------------------~, 

• 0 ·vr1LLEY SECTIOM Fqo;~ CO~PS OF ENG,PJEERS SECTIOtJ V7 ·11· 
'~-::;-;;---o=;:;:;-;;:--;:;~--~,-;:;-;;-;;-:---;;:~-=:;-;;----;,,:;:-;;--;;-;::-;;---.-;;-:::~;;-;.-;s---;;-.,,-,,,...,=,.--...,_,s-,;-,.-,=,,---..:...,.,....,_;,;-;,,----............. ----~ --------~· 

10 x1 8200,000 26,000 81J.OOO 930.0(10 1008.000 850,000 2000,000 0.000 tl.Odo O;•-o ll .II GR 595,000 0.000 588.970 150.0(10 587.000 230,000 586.000 330,000 ,583.800 430.000 ,se: 
12 ~s 582,300 630. ooo 583 ooo t110.ooo s73_soo 820.ooo ___ s_?1.soo 83• .ooo 511.aoo,..._ __ 84• .ooo ________ _, · 

• 13'1 GR 571,.soo. 8so. •o8 s1s,4oa 119 • .'lno s1s:100 900.000 57·s-;-fioo .'9fO-:OOo 511·r:-21ro 9·3·0:-0·0-o I', ;e,• GR s111.soo ,9tsO.ooo 583.5'10 1010.000 5B2.2'l• 1oso.ooo 532.000 1130,000 58• .ooo ·1180.000 . 11e 
•! 1~,, GR 581 ;900 123.),000 582,l,:JQ 12.'l,0,0Jlil · . 5E3.0'J0 14130.000 579.200 1535,000 594,000 1565.000 _______ __,_',li I lb~ GR 594.6 •• 16so.noo 0.000 o.aoo~ o.Go• 0.000 o'7ooo 0.000 cr;croo o-;01ro !'2r, 
.• ,1 •. i n 

18 
" r, ------:":V-:-ll-:-L-:-L-::E-:-Y-=-s-=E-:-C =r-=-JJ:"'JN:-:-::-nci:-rn::-cr"".~ -c"'o"'R""'P'"S::--,o'""t-:--E"'."N'"'G,.,l""!-1'""E:c::fi:--::,c-::s,---::s-,e-c-=1'""1""'0"":1""""'v..,.6__________ ~ . l !S · 

• t~' • 
I I ' ' 27 

11' ~~ 10300,000 Z6.00'l 102S.OOO· 1177.00C 9~• .coo 900.000 2100.000 0.000 0.000 ___ 0.000 
,, GR . s 9 s • o o o o • •co 5 9 o • o o o . s 5 o • o o o 5 a 9 • o 3 o 5 9 s • o o o s·Fi s-;1 o o -62 s . o o o s"B·r.ooo 12-s:-on· 29 

.,, GR 586,00Q 775.000 583,00C 795.00C 583.400 1025,000 578,800 1032.000 573,200 1055,000 "r1r _572,900 1075,0CO 57"3 500 1125,000 578.200 :1155,000 578.800 1165,000 581.400 1177,000 
2s ,GR -,83.9•o 12rn.coo 56;!.s•u 1f.i;>s.ooo 583,100 fais~ooo se-'T;71io" 1895.ooo sa172·00 f92"S-:-•-•-ei• GR 587,200 2025.0CIJ 587".20'0 1 2125.000 587.201J 2275.000 587.200 12295,000 ,587.200 2310,000 
,,. GR 595 ooo 2;12s.oro o ooo ·___£_Q_oo 0.000 0.000 · __ o.ooo~ ___ o.ooo 0.000 ____ 0.ooo 
it-~ Ne •• 120 o. 120 • .'.f~-- c. ••- •-- ·---- ··o:·ooo--· ---•:o•o-- o::1nra o:-croo u--;•-on o·;·o·o-o-: .tt ' ' ' 
!O 

ll. 
1:· •. 
f i 1,I • 

, , 39. 
.---·--· 

ll l' '.,2 
,~ x1 1290• ooa 16.000 110.ooc B6c.oco 1900.aoo 1soo.ooo 2600.000 o~ood 0.000~-- 0.000 
34 GR ~ 9 5. 000 0, ODO S 90. DOC 2 5 Q. Q'JO S 88. 2 Q[) 71)0. 000 S ss;:-Doo 'i'3117'01Stl Stflf:'"IJ!fO 4T.1TIY',,-.----------

.,; GR 576,00IJ 741,CCO 573,400 76C'.OIJ0 577.000 83• .oo·o 584,100' 860,000 585.000 880,000 
k GR 585.30• 950,ooo 5853.00• 1100.oco sas.3on 1200.000 587. •oo 1375. •oo,· 590.000 1soo.ooo 

• ,, GP. 5\15-.•• o 11Go.cao o.ooc c. •c:i •-.1fo •.. ·too• -ir.ooi:l ____ .·--a-:irol) ·"•-;cro·o .o-:-o•-o-------J .... 49 ~•w NC 0.100 IJ.,100 0. •4G i!.000 , 0.000 0.000' 0,000, . 0.000 0.000 0,000 .• 
~ )~ • SI 
C ,,,..._ _______________ ..._ ___ .:._ _____ ___, ____ ~--------- ---· • ' 'J' 
.J •,;'' -~- ~...........,... ' ,, 

~ ,, ' '' ' ' . ' ' ' ' ,,z,, 
j ••• -~------"· ~--l/ ll ~L .. E_Y_: ... li.C.J.J.9.N _fJIQ~J .. C Q.li.P.LQ.t,_Et\iI.l~E,EJ'-5 _SE.!l-1 l O__l~ _.\L4 ______________ ;..:. __ .-.,.....--~- __ :.._ --~----'... ... _'. ·--·--·-· _ _ _________ ---· • __ -·-·· _ ... ·'n••-- . 

l (1 • , ' 1 , , , ' , I , ' , , , -ti 

~- '•~[-x1"":"-15aoo.600 ~1.0 •• .~40.000 795 .. • :io 2300.000 2900.000 21 •lj. •oo :q.906 0.000 . o-.o•-1 ··151.: 
g.c, , X3 ' 0.000 O,CCO 0 .• • 0C 315.0-'.JO O.OIJO 1000.:oo• 0.000 0.000 . • .DOD • .000 . ·•· 
~ •1 -..-§.IL.:.'._ 600.540 0','ooo s99.2oc 1::i-c-.000 593.300 15• .ooo s9o.5oo, 200.000 sas.000 ___ 23• .ooo 59 

~ i.' • GR . 5 s 6 • 4 o o 2 6 o • o 'Jo s s 3 • 9 o c 2 Ii o • o (] o s a 3 • so o 3;ir.i • o a o s s 2 • e o o 4 o o • o ob · s s i;:-s·b o ma:-o o 61 ,, 

iev Git · 585,100 600.cao sa6. rQC 640,coo sao.4oo 6so.ooo s17 .• 5•o 67• .ooo 574.200 110.000 • 
~ 48 • , GB 57().tlOO '790,COO 5~5.300 795.0(}0 585.81JO 1000.000 583.o•.o 1125.000, 595,800 115~.ooo . 63 · . 

=•· '.'CGP. S97. • oo 1175,IJOO o,.!J~C c.,o.o.o 0.000. 0.000 ~-.:troo . 0.000 cr:uoo. o·~otr ·.is 
n • , 

• •• ~ Sl ' s 67 ,. 
•2' - u, 

:1 ' ' X-S~CT!OI~: DI.S ?f.,' TE,L:,EISR·~P-H .. !lD~. .' t I·;, , ·· ,,;'' , . 1, , , : . ,:: ,,,:,' ,,· ,,· .iii 

·::' 1_ ~1708.Q....Q.Q? 1g_.~On 570:·;•·c ~;o,,oo~·' 12ag.goo 12s9.,.rJOQ 128~
1

:ooo '' o.766 I "" 0~000 0,00_0 ·.~'~ 
, x:3 , , ,0,00~ o.-"00· , ,, o.ooc . S,v.OCt; · ·.0()0 76u•.OOD., 0.000. . .o.ooo , ,0,,1ioo o.crn•- ~\ 

•" GR ,',600.000, '·. • .Cl1'o ,·:59'7,700: :. ·. 2s •. oao .. · .. s9o.ooo : ·,.52.s·.dao ·. sas:.ooo:.' ... ,' sinJooo :: :: 591.3,oo s10.ooo ., ... · 
57 ' '', ' ; ' ,'. ; , I' ,, ' ' '' :: ' ' ' ', I \ " 'j ' ; :;,,, ' ',,, 1' ) ' ' '',' ' ," ,, : •l' \ ,[, 1 'I ,' ,r jl I "; ,,:, ',,, ' I 1' ' ,, •• : • ','' ' 1, 1 I.' :•,'' l' .',• ' ' '' ' ' 1 , l\' .is 

r l,l:1, ,",''l,7 '••.~• ::~, ',,: ,'•.:' ,i,' ,'' ,,, ,:••:, :•,,' ',')/•' 1,•,' ..1_!.,'1""'.¥~ •'•' ' :• .,•:••',, ,,,,:,,,' ','' ' ' ,u 
,'',, 1 1 · 1,,1 1,,, , , , , 1,!·1•'l 

1
1 .J, ,, ·,, ,,.

1
,,11r . 1 , ,. , :,., "11, , •q,1r•l'"•· J•', 1, •1 

1 1 
1 

11( 11
1

.
1
,,, 1 1 1· 

1
,,•1 

1 
,'JI, 

1
1 , ,', , , 1 ,1• 

: I. i' I I '. ·,i,1:, 1l•i1· •,,, :•1',i 1d i,11 ,,.,.,• I l'.~I•,' l ':-r· ,,:,:::,"1,11 !,, '~11:, l,',~ tr,:1if1,i ~l'iiiij •1,,,,:1,••h, 1), !i,'.;:;1 [11;'i1·:1,; 11/· \111il:'i,1 :1i:; •it:;,;; 1r'~1:!('iJ: !:1:Jf I ~\,j/ ·,,::11,l,!tJ: 1\\1o', '11)!:n,l :,:' !, 1;11:: if 1; 1jl~;1;1;i;' ~ ,',11 l,'n'Jl'I'.- /,I'' ."1'i/d:1•1 ,1,,,,1,1 ~ ':'i(i1,1:i ,::: :,, . l /:1,,' '/I,' '•IJ' ;::, ,,;1; ~~. Jl ']h\' ,,', '' : ' . 
,\ f•' :,,,.fl'',j I • ' ,,, ' ,, ' ', ,, I !,,t' .,, ' i'. ,','),d'l 1 ,,,1 I" ~, ,,1 'I,' ',,-1, i'' f' 1,,•:,1,•1, "i,' J •,; ... ,. 1,' ,,. ,,1,111 ','1, ,,'1P"•\,,jPl',11,t \Jl,j 
1, , , , 1 !\, ,, , I I , 1,,, c , < 'I , I , If, '• ' ,, ,I )jl!i•}' 

vqLLEY GECTlON FRO(.] CORPf'OF E:)Gl(dEERS SECT!Ofv vs 
141 
, 43. 

•l 

41. 

··: ' I, 



• , GR 578.000 60a.ooo 577.400 650.000 576.200 664.DOO 577.500 680.0DO 574.200 690.000 • I i, 
I ,I 

, GR 597.UOO 910,000 0,000 J.000 0.'000 0,000 Q.000 0.000 0.000 0.000 •·· 

~

\ 1 GR 573.300 710.000 575.500 730.00IJ 578.600 750.000 581.300 774 .ODO 590.000 821.000 

o 100 o 100 o.o3s o.:rno o.5oo 0.000 0.000 . 0.000 o.o.;;;o,..o--, __ .s-ro.=.•,.o_..-00..--------,-, 
, ET 0.000 0.000 .a.ooo :i.ooo 0.000 0,.000 9. 100 0.000 m:ooo 795.ooo :I':· . 

• > l. 
3 ..__ ____ --:-;-::-:::-::-::-~-=-=--::-::--::--c:--:---c::-::-=-:--:-=------------------------------------------------' : •, 

DIS F,.ACE OF TELEGRAPH RD.BRIDGE, s , •. ' 

4 •· , • 1 11180 b o 16 ooo 565 ooo ,6c4 200 100 ooo 100 ooo 100.000 
, x3 io.oo• o.cao o.ooc o.c.:io a.ooo 0.000 0.000 ea GR 600.0(10 133.000 '597,700 152,000 597.170 183.000 590,000 

,,,,91 GR 578,000 565,COO 577.00C 593,700 577,,(1{~0 593.800 577,000 
I~ GR 573,300 650.000 579,000 664;200 501.300 689,0(10 590.000 en GR 600.IJOO 795,000 O.DOG 0.000 0,000 O,OCIO 0.000 
12f SB 1,250 1,650 3,000 0.000 ~..21Q_ ~- ~42.000 822,400 

< 13 

0.000 
595,000 
535,000 
635.500 
o/23.ooo 

0.000 
0,000 

, 9 ' 

5 5 6 : 0,0 0 , I II. 
. 6 3'6 • 6 0 0 \(ii 

' ? n 7 9 4-:-0tl O .~,I 
0. 000 ,s. 
0.000 , 

II ,,. ~•"1· 
~ 1s ll, s FA c E o F , E LEGRr,r H Ro. sq r. r>Gs ------·----- ---------------~-----------------____, , 
~ 16 ti, i.,, X1 17246.00CI 0.000 O,OGO, 0.000 60,000 66.000 66.000 0,000 0~000 0.000 13• 

,o x2 o ooo 0.000 1.01Jo 59• .90• 597.170 0.000 0.000 0.000 0.000 o;ooo 
,.! X3 ·1n.ooo C.Ot:'O CJ,.000 D.DOO 0,()'}0 0.000 . 0,000 597.170 5""97;170 ,o-;crrrn--------,111 

.t1· BT 13.000 133.0GO 60d.OCiJ O.D:JO 152.00ll 597.700 0,000 183.000 597.170 0,000 11 • 
ti, llT 565 000 597.1'70 57S,_Q_OO 565.·JOO 597:·;110 590,900 593.700 597,170 590.900 593.Boo ___ __... ___ ._...,'1.: ' 
fu,~ BT.. 597. 170 577. ODO 635. 500 59'7. 170 577. 000 635 ... 600 5977fro 590. 900 604--:-200 5"9"r.1,o ,;"/'/: 

.,, BT 59(1.9(10 664,200 597,170 0.000 794,()00 597.170 0.000 795.000 600,000 0.000 ll. ::[E! 0.000 0,000 0 000 0 000 -~_DOD C,000 1.400 D,000 0,000 ~000 

133 .,. ' , 35. 
"~ >1- SE!;_ TIO N U I S O L_.I__ti.E GRAPH RD , EH!I p GE ____ ----· ----·------,-.---__ _ _______________ __. 

·n ,. , . ~ 

I••• X1 ·11211·.ooo a.ODO • ;COO D.OOJ 100.000 100.000 100.000 0,000 0.000, 0.000 
3 0,000 0.000 o.al'JO 38• .ono o.ooe 68• .ooo o.o,oo 0.000 0.000 ___ 0.000 ::j e.T 11.000 :i. • '.ld o.J,10 o.oo~ 0.000 ---c.ooo 9.100 0.000 0.001) r3·s1J:-01Yo-------.... j"' • , 41. 

3:J L,.._.. I 

• DIS FACE OF 'FOOTBRIDGE 1 )j 

30 
'it.' 

eu ','• • 
i,, x1 18700,001.1 13.0C·J 400,000 520.00C ~369.000 , 1369,0DO 1369.000 0,000 0,000 0,000 · 41 

. ,,r- X3 10.000 ;l,QG'J o.~IJO C.DIJO • .ODO --·7r;ooo-- o'.ooo 59D.400 S'9u.S-OO o·::·o-Oll '' l"' 
~-•0 1 GR 608.000 . J.000 6)0.:~ao 0.10J 595.000 110.0!iO ,590;000 310.000 590.500 400.000 'SI .• 
; 39 L_{,R 580,3C1Q 412,00:J 51\0,JJJO 511.500 590.600 520.00Q, 594.'0,00 620.000 .594,500 72~000 _ 
g '" GR 595.00• 1000.000 595,aoo 1200.000 600.000 12on.ooo a.ado 0.000 0.000 o.o"'o"'o..---------'s~ ' •. , . ' ' . ' -~, 4;-~-•-- -~-- -· . ...,. . ....,.:_ --~--- ---- --··--- - -- -- -~ --~ _....,__ -~- -·-~-.._._ . ...,_~,--- --~~l.....,-..---·- - -- -- -- ............ ~--., ...,......._..,.:_ - -~- ... ~; _...,.._..._ ---- ~ ."":" ............... ~ ... ~ --· ...-= - , . ----,- ·.,. ~---·'- ~--.,......--:...-- ... .,_.SJ--

~ 43 , x1,.':1s101.ooo .21.000 400.G•JP ·520,000 1.C'QO ·1.000 1.0PO 0,000 ,0,000 0.000 151 
:••~ · X3, ' .10.0,00 o.oDD , r;.01JO 0.000· O·.OOO 0.000 0.000 5~0.4• 0 5?0.5oo • o;ooo 

59
•· 

• , 11 BT 19,000 0.000, 6011·.000 0,000 0.1CO 600.0QO 0,000 1•10,000 595,000 O.OO•,-~--~--_,,,, 
g :1.1,: BT' 310.000 590.000 O.O'JO 400.000 5110,5{'0 ,.59l•,300 4t,8.000 ,590.500 5'10.300 44"tr:-roo ,ii:;, 
i • ., BT• ,!:>90. 500 582. 700 448. '100 590. 500 582. 700 449.000 590. 500 '590~300 485,000 590,600 , • 
~ " B 590 300 485 100 590.600 582.700 485.9(:,0 590,600 582,700 486,000 590,60'0 , 590,300

1 

_____ ~-.-.,,'.l 
.~ ·· j• BT ~20.'000 59().600 , 590,3:JO ~20~~00 :594,0IJO n.OOC 72~00 594.500 ,o_.ooO ft.rcrcr:1r01J, 6l, 

ieso ,, !JT 593,000 ll,000 12~0.COO, 595.".Jf.10' .' O.DCCl' '12Ql),000, 600,000' .0.000 . 0,000 0.000 • 
~ SI 608,000 0 oon 600,D{Hl 11.100 595.0:iO 110.000 590.000 310.000 590.500 400.000 w., 
.. ,,,, GR 51:i2~670 412.900 ,,., .,;582.680., , 41,s.,000,,, :' .ss.2.1co J,48,,1100. 582.100 ~,4,8.900·••,. ·:s, 2; o. .•44, ... ooo ,, 1 69 •i· , , GP 1 582.'.70,0 ,48.5.•0DO , ,582.7()0 , , 4~5.100·, 5S2.7CO '4f)5.9Q{) ,, 5t,\2.700 486,000: ,582,710 5,11,500 .,,1, • l•r!,, 1l;, ,' S9Q.,6QO ,52Q.QOO '' 594.o.oo 6~q.o_Q,Q 594.~()0 720.0QP. 5:lkQ.!Ul 1000.00'0 595.000 120ll._.000 · 

11 ,:, 
11 · GR · ,6.00.000 1200.qoc .. · ·. ,c:o:;o · ·o•.cltl'fJ o.o'..\C ' ·q,.:ooo ::,c .•. oQ• . 0.000, o~ooo Q. •po u .. · 

.• S.4 ' .,''• ' '\ , ,, •!'' ,, , , : j' 'I !· , Ii, •! ,,, , I ,, •, f, , ••• 

' , I ' ' ' ' ' 'j ,' I ' '' ,, l ' ' ' ' ' I,'' ,, ' ' ' ' : :, . '' ,: ' ( '' ' 'j ' ' '
1 

t '.:, I ;- ' ~ ' 1{' " '75" 
$11, f •1' ' ·'•1 ,1 I,:, ·•1" ' 11• ,I·'' ,,,11,11','..'i' ,',,l,,1 1., 1 ,,1',,:,11, ,, ' I, ,,1,ll,,,' l:• 1, l ll,' ··\ ., ',, ' ,, 
.. ,.. ' ' ' • 'I ' ~ I --..,,...,~__.__.,,_.!..-..,_.,.._J_ ............. ~_,.1+,,- ' 1 I ,, ' I • 'II ', 

• ' !( ' ,, ' ' ' " ,, I j ,w ' I , I ' ,,, ' •[,, ' ' ' ' 1, ' 1 I ' j ' ' j ' ' I ,, ,,, I '' ' , ' I ! ' 'I •1 ' ' 'I \1 
\' ".~ '11:,"',1, 11:,:,' 1,, :,1,,, .,I •,' 11( ,;11\11:/,' t 1':,, ,, '' ,' 'i,·/\ 1: 1:, 1 •t1,,l1l,i 1 lf ''1',,,,,,,'Ji''

1
', 11;•·,,' 1'f1 1 • ,,l,J••l'J,,,,,,i ,1\:::', I ·11'. 1",,' ', 11;•,' ,,1,:, I'' :,.,',1 ,',', :,,, ' ,',,,,' \ 

.,, ;. 
1
i, 1k'! ''l;'1J' ;1; 11: / 

1
• T 1:1;·• .1

1 1• I , 1• •• ,,J,'11 l,l!;: ,,~~11 1 · ,1:1!,l1J;1 1 ~; !,\ /a H,!l 1
:\ 1/·,,

11 ·1 11:lti, i),•J 1
~1tltl ],\ :,i;•;, /1' 1J lt,11:11;•,,,,'/11 ,j 11i'i1:;i

1t' i [1i•!•:iL 1,!1:/ p1h1,1,:11:·,l:i.H!:11!~tl1J/l I 
J, i' !;-;:l-111::]i• , , JI :!1J;tf·I, ,'j(·r1:' li:t /,1u/:~ l.!l ! l 1: )J'l111's,, ;, 1 \' 11 1 /'.,;1 

,l :,,:: 1:1 ' P,,! .,.;./ ; !' \!! , ,(p\ 
1
,1; · , 1

\, • 
I 1'!, , 1,, ' 'l'11,,· ,,, , I ', • ' ' • • , , ' '• ,, • I ,,, '' ,,i , , 1 , , , , j • ,' • 't' 1 • '•1 \•, 1 

• , • t , 1,:, f IJ• I ,' j I , '' •' • , • • '1 ' • , , 



. ', 
' 

:<2 0.000 0.000 0.000 0.000 o.ooc ·o.ooo 1.000 0.000 0.000 0.000 

• 
• 

~

' '':<1 ,18711.00(1 0.000 o.ooc ·••• (JO 10·.000 1'0.000 10.000 ' • .DOD 0.000 0.000 

'X3 10,000 0.000 0.000 D.000 0.000 0.000 0.000 590.500 590~600 0.000 

• ;[,,' , 3., 

31 , , U / S FA C E O F F O OTB R J: D GE '")' \i ' ,1~ I 
.es J<1 1's112.ooo 0.000 0.000 0.000 1 .ooo 1 .ooo 1.000 0.000 . 0.000 0:000 ,e , •c•Q 10.000 0,000 0.000 0 000 0 Jlll• C 000 0,000 590.500 590.600 0.000 

1 1"r 0.000 0.000 o.ono 0.000 0.000 0.000 1.400 0.000 0.000 0.000 • I~ • 0 11. 
'<------,-------cc----------------'--------------·-----..C.------------'.....;_ _______________ ___, ,, ' 

" - ....... ' ·IF R • R • BR :i ti GE 13 
. •" -· ,., "' .., - -- - ·- . - -- - -- - - -- ·- - 930: aoo o~tro •-:-croo -o~·oo o~ooo j 11 . 

110 •. 000 590. • oo 310.doo 5s,o.soo 400.000 11e 
.. ·~~··- __ _ ... . __ $.Q.Q.Q___?_BO. 000 4 ~~. 000 5 ~~q2 4_6g. g_o

0
_o, 11 ,,, 

4!!4.000 580.000 490.000 Sc,u,uOu 5Cf • 0 ,1,1 , 
620,000 594,500 720.000 5Sl5.000 1000.000 23. 

- '1a 1~ R J..,:::, u 11 u , c. u tJ _ u u 1_1 • u u _ _ _ _ _ - _ -. - - - - - - - - - - - - - -

o. ooo u:-noo 0-:000 r.o·o-o ir,iio~u--------.j 21 

--------------------------•---•- •o_ 9. ~ oo o. ooo o ~ ooci 1125. 1 oo · : 2,e•, 
- ~ 

X-SECT. DIS Ot tt.K.~KlU~C 

1 '?~ll_Q.....Q 9 D 22 000 400 0()0 520 ODO 900,000 900.000 9•0.000 0.000 o_ooo 0.000 
0,000' ;J', 0 00 o ."li'5'o 2 70 ,1iiJO O,C)00 0-

608.000 o.oco 600.0'lP C. 1 00 59:;.CJOO 
582.670 412.0CO $80.9(10 43":: •• !JO 580._~~, 
580.600 470,000 580,200 480,QIJ') 580,700 

---- - - -- ---

5112.710 511.500 593.400 520,0IJO 594,000 
en~ f"'lr,n ., ~n.-i nnn ,n".000 1350.000 • .ODD 0.000 0.000 o,oou u.uoo, u.uuu . - ~ - -- . . 

0.010 0,070 O.C35 a. :s~)O o. ~; no 
0.000 0,000 o·. {;!'JO 'l.01~0 0.000 

_ R.R. BRIDGE 11•· D/S FACE Of, 

" 2snx1 19700.000 8'.l.000 26S.OOO '87D.OlJO 100,000 10C('boD 100,000 0.000' 0701itl o:;-'CHfO 133 

e2•, :o 10.or;o o.c::•o' 0.000 o.ono o.ono 0,000 , 0.000 s9a.ooo 598.ooo 0.000 35 • 

:~r-~~~---1~~: g~g · 2 91: ~ii~ ;:~: ~~g ~*2: ~gg ; :~: ~~ig - ---¾~§~i}gg- .. ---- ~~~ '.}~-g---- --~~~-: 6g.g- - ·~~;-~~~~g ... --~ ~·~~-g.gg ____________ ~---'~;r,' · 
.,. 1;R ,594.040 324.000 582,300 325.0DD 562.~iOO 3,50.000 594,.040 35,1.000 594.040 354,000 39 • 

,o <3R' 582,300 355.000 , 582.300 380.0<JO 591,.040 381.000 594 0 040 384.000 582.300 3115.000 ' 
31 c,R 5'!2.300 410.000 594:340 411 ,Ci;JO 59t,.01,o' 41 ,,.000 ~82.300 415.oc:a 5ff2'73oo 4/tO";troo 141 

•" 1,R 594.D/tO 441.000 594,.o,,o 444.on• sn2·.;rn• 4i,s.ooo 582.30• 410.000 594_040 411.000 4;e 
33 13R 59,4,g1,o 474.COO, 582.300 475.000 532.~illQ 'S'J0.000' 594.040 501.QOO 594.040 504,000 , ', 
,, GR 51-12.30• so5. • oo 5a2.3o • 530.110D 594.ot.o s31.ooo ~4.o4o s3Z._ooo s~:2-:-:r-oa srs-:-ooo o 

.,, 13R , Si:12.300 560',ooo 594.01,Q 561.0130 '594.Cll,O 564.000 582.300 565.000 582.300 590.000 47. 
,. I~ 591,,040 591,,00• 59 1,,01,Q SQ4,CC• 582.~iDO 595,00[J 582,,300 , 6~0.000 5S14.040 __ ...,621 ,000 

. "n,R ~4:• 4• 6 2-4. 000 58;,>. 300 625. ofO-Si:12. ~fnO~ - 6so:TJ6o ·394. 040 6 5''f.000 5 ~,4-:w;o 6'57+--;00U- 1 •9 

:•'" 13P.'· 582,300 655.COO 58Z.3lJO !,8:J.01,iJ S94.Cl4!:l 681.000 591,.040 684.000 582.300 685.000 • 
~ 3'--..J~i:: s82,3QO· 110.,000· 594.c,,Q...._ 711 ooo , 591 •• 040· 71t!..oooo 582.3 •• 11s.ooo, 582.300 ~40.000-~'.. 
~ ""!I 1,R 594.040 741.000 s9:,.:;,,o 71,4.,000 sfl2.~:oo 71,5.ooo 532,30• 110.000 s·s,4_040 77'1.ooo ·~~I 

-~-••1_ _ GR .:.....: •.. 5.9~'t_._Q£_0 __ ·---~L'L, Q.[LQ -~ ---~.A.-J.0_9' __ ·-7 7 5 ._QJ)O. -~ --~·~-- ~lQ.Q. __ -~~8JJ_Q. .~Oj)JL .• __ ___5_2,l+_ .J.Q.Q.........,,..: ~gJ_.Q.DJL~"- _s_s~~--. .1..QQ. -~ _ _ILQ_6_._0.Q!L_ -·- --- ..:. _ . 'W •. 
~ 41 l;Jl. · 582.300 806,100 ' 5112',300 831,000 I 592,~i?O 832.000 594.020' ,, 870.000 '5S18.340 1125.100 ' ' 
~ "C·'s . 1.2so 1.610 , 3 .• ooo, o :• tfo s11 .31~0 s1.ooo 5475 .. _ooo ·o.ooo 0.000 - • .--000 · 1 s1 ~-«· ' •. ~ 4S. ' ~----· ! .59 

~ 46 U / S FA C E O r- R • 'l , 9 R I D G f 61 ~-·· . g " •:<1 19747 ooo 0.000 0.000 0.000 47.ooo 47.poo 47.o•o 0.000 0.000 0.000 _______ ~
63 ; '"0<2 0.000· o.oco · 1.cl'J• 59,,_o,;o 59'L2~rrn tl.ooo o:-noo . 0.000 r.ooo 1r;crrro 

1

6s. 
;•"' i<3 10.000 'l.'0·30· 0.000 .o.ono o;c1r.,o: c,ooo · 0.000 s99.2•0: 5·s19,2od 0.000 , • 
~ ", BT ~9. • oo o._900 ·· 60• .r.oo o.ono 265.JIDO e,1,1,3?.Q._:_____9.000 .. 265.100. 6C11,3~ 5_9_4.o~o: ~\, 

,.,11, ... or· ,, aoo.ooo , , ,6,Q1,,;3tq ,,. ,'5,94::c~o 8110.-000: ·:60~.~•so. ,,c.noo , , .,&7d.ooo ... ,, ~o-~.41,0· ,, 1f;Cloo, S'tO~o~9fi,' e 11 ur 59B,920 ,r..oco, 11 12s.1·00, .
1

, 5?9;200 0-.000 .112s .• 1po. ,, 6D0,970· . •.•· c,ooo ,,,. 0.000 ."o.oo,o,. • 
-1•0· .tc' 0·070 O..Ql.O no20 o.~2.Q • .5~, ·c.ooc, ..2,..0,00 '·o.ooo o.ono 0.000 .,,

7
\ .. 

' S.S• ' ' ' ' I ' ', ! ' ~ 1 ' t~· I 
, , 1 , j ( , II , ,' ' l , ' t 

•
!,;'6, ' '· '•,j ,,, :I• 'I I' ' ,1' ,, ' ,, ' '1! ' 1,•,. ,:i •.• 

,' ' I ' • ' ' ' , ' ,j ., , , ' lj 1' , h 1 , ', , 1 ",, I , I ,I , i , ', I , 
1 

,,I , J • ' lu· 1, 
1 

,
1 

1 , 1, ·, 1 1 • ', •1',il· ,, , ,1 , 1
1 ,,1'. ,' 1 111,. 

1 
,1i , :,,

1
,

1
, 1,1,,',•,,1 1,,,1,,·,,, ,, •.u ,1 

1 
1 , 1 11· • , i 1 •1~s,, 

',,, · .... ~-~·,;1,• '•·,,' ·, , ' 1 
'_ ,1,•, , ·~-~..::•' •'r.,.:..' l ........... ' I ,'' 'l•··~ . .!, ... .! .. ~~· 1• -, ' ' , ' ,,', ', • ' ' ,, ' ,' 1 ',,, 

'

,,\ . ,, :,11, ,, ,. ,,'1'1,,''i' ,,,,!,I'' ,,,,,1 ,,• '1:: .. 1 ,,,1~··,'1'• 'I, I I i \1,',' ·~·,:;·, 1,,,,,,i,•'' ,, '1•,!'11 ,,~11',':I,: ' ' ' ·,' ', ' ' ,' ' ,' 
, 1 , • , I , I I i 111• ,, I ' 1• 1 ' , , I I , J r ' l f' 11 j ,J I ' ' ! j , • '\ I l I '• 1' •j i)l J ' , ' 11 '[ I ' ' ~' • ,., l 1 ' 

•'!' - . . ,, . :1:·;1"f11 .; , ·Ir, J i1/:'.;'~li'.1 Ji; [1ft) ,,;(< .. i .. \;. ,,\1·! 11:,, l,\'"l•:1 ·, l\/;1 '::,;1: /l1 h: :• 1:: 11: J,; ,:11 •i· ;~111).(1' tr:; ·1H ii!' ,,i:11::,l.,J:i;,,'JI\· :/j \\\;: ' 1:/.1:'.' ; ;1t,/i1 ;~if·! t ,,,l' ·}, '4, \i~'.11:'11·1 i:;11,:~1iJ1i\it1f, :il\1f" :/\l;i·:J' ,,,•·':1 .:i,1 "'i 'it1:1i;if, ".; '•1\f \. 'l',1 !~;: i '/,: :i,.,1.1; il'.;1 ,a,:\ , ): ,V/;". 
I •!1 91 ,, j' j•,l,111• J ,, ' • ' J J' • ' ,' ' ' I ''' • ' i ,' ' ... , ' •' 11 ,, j) ,,, 1,,,,, f 

' I , , " , I , •· 



• :1' 
DUMMY X-SECT.U/S OF R.R.0RIDGE 

~ )(1 197lt8 • 000 12.000 265.0010 87().000 
)( 3 ·10.000 0,000 • .OCIO D.000 . 'D;R 600. •00 0.000 598.0010 265.000 

• 2 · GR 594.100 771.100 59t,.1010 776.000 
s GR 594,020 870.QOO 598.341• 1125.1()0 
• SB 0.000 1 • 5 co . 3.0010 o.ono es 
6 c· ---------

1 ~-SECT.AT CREST 0~ DA~ ea 
.9 ( 1 19753,000 o.aoo 0. oc 10 Q~OCJO 
10 \ )( 2 0.000 0,000 1 • 001• 591. 700 .11 )(3 1• .000 o.oo• • .O• IO o. •oo 
12 BT _...L..Q.Q.Q_ 265.000 600.0010 • .DOD . nnn 870.000 ~DO .• • OIJ. 0. O'JIG 0. ODO .~ .14 1 f:T • .ODO o. • ll• •• OOI• 0.000 

l! IS 

~ 16 

!•11 VALLEY 

'" 
SECT. KT CORP. LIMITS 

19p(1 ;22300,000 e20 (jR. 6 •• .ooo 
~ fiR 592,000 ·-
~! (;R 600.000 

11.GOO. so.coo 1300,000 
. :J.O!JO 595.COO· 25.0!)0 

·1 ~l}(J :000 595 :JOO 1325 ,.O'PO 
1650.000 IJ.OOIQ 0.000 

.,, !:J 0.000 0.000 • .ODO 0.000 ,. 
.,~ ... , 
"I 

\ 

1. 000 1 • 000 1 • 000 0.000 
• .Cl •• 0.000 0.000 600.000 

591.7'CO 26(,.600 582.30• 2611. •00 
582 .3,QO 776.10• 582.30• so,i.ooo 

• .ciao D. •oo 0:000 0.000 
1.C'OO 0.000 9.400 0.000 

3.noo 3.ooo 
591. 7'00 0.000 

1.000 0.000 
0.000 0.000 

0,0 •• c. •o• 0.000 600.000 
265.000 591.700 

o • r:i1io--u. 000 
O.IJQO O.OOCI 

o. •oo 870.000 
0:-900, 0.000 
1,400 ci.ooo 

.........,,_ 

2547,CIOO 2547.000 2 547. ODO' cr::ooo 
592,GIOO -50.000 587.000 60.000 
596.CIOO 1350.000 595".q,Q,O 1400.000 

O.CIO• 0.000 o.oo• O.OCIO 
O.CIOC 0.000 o.oo• 0.000 

••••• . 
6 •'• .000 
51!~'73•0 
592.37• 

• .ooa 
u.oao 

0.000 
0.000 

60• .ooo 
59'1. 700 

1r:--mro 
0.000 

"071r0· . 
58:7.ooci 
59'5.000 

-o:mro 
o.oo• 

• 11 ,, 
,\ l 

a.aoo • o.o •• 
7 7 ·1-:-01ill I . 

-802.100 3. 
o .ooa 
o. 01:r• 

______ __,I ,. 
0.000 
a. acro 

1,:1. 
ri-------_J•:111 

o.ooa 15. 
o. •oo 

-o-;O'cr• 
o;o •• 0 ,,I::. 

-o-;mro 
1290.00• 

21 

23. 

1600.00 •· 
o:-cnro 

-1.;~. 
l ____ :....__j ,ikil , 

o.oo• 11. 

33 

3S. 
~ ·-----------------------·----------- -·-,•----~---~------.----.,.-.._Jr," . 2, 

--------~--"'------:-------·--.:._-------------:----:-----7 11 •;: r------------:------,.......---------:---- --~~· 
"I __ __:_ __ ~_......, ______ --'----•-~"----------,if' .,, I _____ .....:_ ___________ :._;_ _______ , _________ , _________ ._ • • ,,L_ 4/ 

'ii•· 

:i.1,1t .,. 
,. 

e 3q 

-----~,,......-------..:...---:-·----..:.....---_.,.:--------7 19 ·----·--:---·-~-- Ji. i.::c 
0 ·---------- -- ---~----------·-----------------------•--'---·------·-----'-------------------------....J 
J 40•· 53' 
~ . 
;!--~--....+t..-,·-- ___ __, _______ -----.-- -- --- ----•-,-,--1~..,,'....-·-- _._,....,.,...., ...... _ - ·--
' ., ••-",-~~-M_,..... ___ ...........-- ..... -.......:...1 ... ~---..,..•• 4--- ...... ~ ,- ........... - --~- .,__,_.__ __ L,.____;.J_ --, ... -- - --,...:.......,._~- --~..,..,.____.___ ...... ..,...,, __ - __ ...,....~~ ---- _____ ,____.,_ __ ...,.___.,. ... --- ------- ____ ........_ ~ ,,~,~ ·- 55 • 

S7 • 

• ••• • • 
. . . 

~ 4S ' , 
. i,s;e ~ "[' .. 

0 • • ·---------------------------------------------------------------------------------------------·------~------------' 

'~ ·~· l:,'J 

,111: 

=-47 
• 48 

. 63. 
~ 49 .-----...:.."--------------------------------------------~-------·------------------------------------------------------------

• 1, '6l 

~ ··10 
~- st t.._, ________________________ _ 

!7. 
-------,..~~---~"":'-:_"";:_....,....--1.._ •, ,1 I' ., , t 1.1 11,, . ,, 

, .. i· •)I' 
69 

• 53' 
14 

I •. '' 11 1·,, '' ~•• I ,/ 

' 
1 
!ll,e 

. , . 

.,~T: - ~ ..,....,.._ In . 
• 

,.,•, • . I• ,, l .••. • · I '1 , ,· • • , • , ' • , I , , 1 , • , , , : , • 1 • rs , 
,• 57' ' I' , ! 'I ',' '•1 ,, ,t,1••,1 11, ,, / ! ' '{1 ]',I ), 11•••7• it "'•JI'• l/' 'I ' -1,;11~. 

' , I ,.,, ' ' , '• 'I 'I ~~..:..........,. i ' , , ', , • ' ~ ' .,J• •~ ',, 

' I' 1 Ill I, 1 '• 111. ,,, , ' ,•,:, 1 1 i ' ' r ' / 1 , '' , ' 1 ' , ' , I ' 1' I ,, " ' 1 I Ii , ', ' I i , 0 ;11 /,• ' 

,, ,,,',;, ,!'l'l f ',) • ,j' ' I t,/ i1i' ,'!'!"I" '1 '• •t '1 J-1 1/ I 'I 1J• 1', I • 'II ' ' 11t ! '/ I ,, ,,f,11' 1,j•'•/11, \11 l1,l11; <l,j'•,,'{ ,I ,'!i'l'1'l,l1•1, , ' nl1 ,•,:•, I ' •11111 I ', ' 'I',' ,,,,in,'1ll,J, • 

• • ,·,, '· 1 ::1: J, •1
1 

" 1,
11'<111111 1,11

11it •fi,:Ji;;,: 1111s11;,;;1· 111 ~ ·i · tJi! ,,111 1 ;:1.1J1•#H 1,!1i11 ,'' , :1i ,J 1i1, -111\ ·:.1.1,·i!l 1~1•1l ,11, i'LII., 1JJ1111j J1,t1;!11,1,~•11;r1 :11i. !1 L1,1,j nl,•'iJ lJ\I l11 d 1J,
1
i.'.i 1 ,•1, ;, ii 1 '1;i1,1

1 1 h,1,111
1i, ~11,, j, J 1:, l'!·i 1i 11

1
~1• "1 tt.l 1·•, , ,'·· I 1, /'•11'1!\ Li>' J'' L, Jic i 111 :t: , 11' '·\ 111f,, , :,,, 

',••, l I, • I 1ii111l 't' ' l,I • ,._ •~, • ., ,/•ii,,' ' •,1,,•, ' '1U-' '\ •,' ,,,l'i '••,~· ' ',, i .. , ' 1 ' ,1 " • ' ' 'IT , i ,r'· / <il , ' ' ,•t .... 1: ','\111,::,,,1 ,!,• ,1,, ,, 
11 <\, l!: ,/i''v ,:, ' ' ' ' ' , ' , . , ' ' • ' / ' J ' 



• • 
~ *PROF 1 
I~ e· 

J;'Hy= Q,300 - - ., ............ .-. 
---· __ c~~.>~~ ... CEHV= 'tJ,:Jl U 1 , 
*SECNO soo.ooo 
--- -- --------- EG HV hl OLOSS BANK ELEV ·I 3. SECNO DEPTH CWSEL CP.l\1S !<S'::LI< 

:·~;, ~!~~ ~~~~ ~~~ ~~~~ e::?B ~;~~-! ~~~B ~~: {~~!~~ LEFT/~~~~T \t\ 
_Q __ <lLOB GlCH __ 1'1ROB ____ ALO_B AC t• 4ROB VOL TWA LEFT/R-- -
T 1 ME VLOB \!CH Vfl08 XNL XNCfl XMR IHN ELMlN s \1 I M 

,SLOPE XLOBL XLCH XL08R !TRIAL Ili2 I CONT CORAR TOP~JID END ST ,. . 
-------------------------------------------------------------------------, 9 . ' 

•l A, 
MILLEY sE,TJO~ FRO~ ROC~~oo~ FIS 

10 

• ,, 500,00 18.56 587.66 
12 ,...... __ -J.!!m_ 1 2 , o sl,Q_. 

~. 14 . 0. 00 0 3 9 4 0. . Cl. 

0.00 
43 

CT7 
0. 

587.66 
117 • 

0.120 
0 

588. 08 0 ,'42 o.oo o.oo 
1965 91. 
0.03S---7J, 120 

0. 0, 
---•--. o•• --:--T69,W 

0 0 • .DO 180.e,9 

579.so 
582.30 --rr:.2r 

251.92 

l ue. 
13 

IS • 

l 17 

. !9. 
~ 131 o.oo 0.61 !l.23 

!: uri------------------------------..;__--------------~----------------------------------....-1' ' Q ~I ~ 

I•" *SECNO 1800,000 , IJ • 
. ,. ,.,.,1-------,-, ,-,-, -.,-v-,-c-,..,.....T-<""n-,,•-, -.-.,.,..n"""'rA__,r_n_o,....,-_ c-<-,..,.n-e-c-,-.•~-_-T...,•_1_e_c_r,_e ___ c,_e_r_T_,T,...n=-,-1-""'1-n,-.---------------------------------------------. 2S , .... VALLEY S~CTJON FROM CORPS w, L!l.U .l.,'lk '- ,,. ""' -.IL.'\. I ,I. "'ii • 'u ' ) -. ' ---. ---... ' - - ' ' I 2,. 

1.00 fl.nu sa;;,51 a.us C\,32 0.11 581.90 · 1800.00 ]7,Q'7 588. 4 7, - - - - - - - - - - -

" 103QO, 5339. l,777, 274, -- . ---- --- 125. 17. 586,70 l9 1;1.51. 11;1'.11. YU 'I , ... 0.21 0. Ii 6 2, 5 4 / 
1-.;nn 1 

0,30 0,120 0.050 0,120 0.05B 571,1,0 115,84 9,., 
n nnn?:,:, Ac; n 24 .., .............. ,_.... .... .. ..., ,_._....,. 2 n _ __:__j_ 0 0 •--

.::1 
_Jl.._._ --· --"----~•-• o 1906.41 2022.24=------

-------=·------- - I:~~ Kl * s E CJJLQ_4 40.J) • 000 ---~----

1 e 2• VALLEY SECTION FROM CORRS OF ENGINEERS SECTION V9 !9. 
- 30 

31 !""'-'<:C-"--:-C-. =--=---=-=------,_:-c_::,--;_:-,-_ -~_:;-;;_-;_,-_,,...,_----::;---,;:-::-----.,,..-::,"""'"-:---= 

.32 
33L- ........ .., ................ , ~ ...... , .... , 
34 -------- ---- ----- ··--

1). 0~ -·o. oo · - sa9. 04 - n .1 r--·(53~-~62 580 .·60 44UG.QO 1 '/. !:i 4 :>lll:l,\f4 
1U390. 79, 5462. ',81+8. 11 5·. 1607, 7252, 454, 70. 561.10 

,n J. ~ fl AO ~ ,.n :, ,t:.7 n 1 20 O,flSO 0.120. 0.065 569-,40 1 6 1 c; 

U,UUU5Z:S 1uuu. <!f,UU ,, 14UU • .-2 0 0 • .DO 1592.11 1608. l(l 

. ~ ~ r:~. 
(l . ,, ,11·· 

",----~-----'-- -----------"----------- . " -,,1 *SECNO, 6200 .'JOO - ------- --- " 

--~ s,. i I ' 
: :'J_.._.--:..., VALLf;__Y. SECTIO,J "RQrl cnnes_op E;NGin'EER/l SF.CT ION vs -------- ~ . - -~-----~~-~"----....J" ,11' i lb,, '\.) , ' I/St 
L•~'------- ,_6_~!).Q__._Q_Q._ __ j.J:]; 10 • ---5.tt,f+..Q. _____ Q,,J) Q_ _ _ ~--Q, g D 5.1.?--"'-~1! ~-· .Q..,_Q ~- _ ~-Jl; 4_3 ___ ---~•-..,,qt__ 5 8 2-~-~Q.. ___ , ____ -·--•- __ '--··· _________ •• ____________ -~-ss e, 
'. ., 1 O ~ 9 0 • 5 9 6 2 , ,, 4 Z ~ ._ · • "( Q 5 4. 1 ~ 2 o O • 61 4 , . 9 2 • ' 5 9 0. 4 0 . . 
~ " , : D. 6 2 ,0. 8 5 3 • 3 4 : , ,Q '. 0 0 0 ; 120 , c, 1 0 5 0 0. 1 2 0 0 ,,0 6 8 5 71 • 3 0 183. 6 0 l S7 1

' , 

g ... · 0',00043,1 · 60;], 1800, . 61)0, 2 'J D D.OCI 1299,65 1483.25 59 9 
t ~s ...._ __________________________________ ~--------------------~---~~--------'--.-l 
~ f6 61 ' • • f•" "*SECNO 8200,000 

· g ., S E ~J!_O D E PT t-1 ·;. ••n:Q · GLOB ie•o ' T.IME Vi.OB 
e 11 , ~LOPE ·XU!.lil,. 
' s':ti'\, ,'11,,' '/,' ' • . ,. 

GWSl:L CRH/S WSCLK . EG ---!!:Y Ill •OL0SS BANK, ELEV 
' fH'l ClRCl3 IILOF ' . AC~· ~ROB VOL T\J A . LEFT/R·;i_,GHT, 

vct.J . v~o~ XNL X 11 CH 1( fll'I< I, TN . :ELMH' SSTA· 
~btl:l, J!l.0'3R. .!TRIAL 1F£ ! CONT .CORAR TOPWID ·ENDS :r 

I • '' .,1, , 
1' ,,• 

'.,' '1 I I, ',, 1,, 'I• 
I 

' 1,' t' '1 1, ' 'I 1,' I ' .. I' 

",'J' ' l . ' ' ' .~4 

: ;; :--~ .. v .~LL E y s Ee 'Tl ON FRO ;4 c'octrs OF i N·p·i N EEflS s''!l c T(Cli~ r~7 ,. 
•

!jj;j'\ •c_ 1 ' • , ,, •I, \'l ••: '. j' ,1 
I' l ''f f I 

I!< I 1 , l ,' , 1 ' , ' ' , ' 1 • ,, ' I l, 1 ' 11 f 
~.~1; ;, 1',1,1 ' I•.''' :1,1' 11,11" l' ,' " 1\:,,1, 1\1 1! t'•il'.'\ 1 'f , ,, , :,• ''',J, ,tj 1 111,'

1 
; 1 !, l t 

, ti'1 ' • I ' ' I• ' ' ' , \ 1 - 1 '• ' 17'~~........!.••+•;-:--~,~........,,•r-1-.~--.-;.,~•'"'j...:..,~!-•,~j,, 11 '' ' I r -::,.,,--'',.,,~-~,-C.-,~•--~,;-----,-----:---r-~------------'--~ 
,';',, 1 ,1:,: 'I •,'))1,1!'.111 'j 'L h,11:,l(, ' ·!.•:'•'J.•' '•",l I j\ 1,, I ,,I'. ,1, '''II ,1,1, ,.:' {1 ,,, ,' 1,11, :1'1', ~ /LL1J1 11 { •11, 1•' '1 I ;,j L ~I ' 

;1:'- ' I '' I ! I ,,n].1:.,,:1• !•"1 ' 1;· ,1dt: 1,l, ;,11:;: l,,illf'. '/1: J;'; I~ ;,il\~'1fj I; '1,,-'! I;; 1]1 ~::11 l ,,i ,;i; !·\,}:, t i:!.\1"'1 l'i IL !;il1l:,1~ld r:itl ''.ii'.·\ 1'1 ,,ti ;!;~1;Jji:;,',!;:1;•1~:;1j,;i{.1:,1:b j( 1:!;;(J,'ih'l : ! t,·'.: ;Ii'. ,11)j~li11• ,,_.li,1:,·:\ 'r: 1/11:<i, li:{,'1\ 1;;,j :j:1;•l, :1~ '.:'), ! 11' ';11;1\!::,:1,i:1:,,,. :,!:,, (J:, ,/11,1; . j'\ 'l;j;,,'1 ' I! 1i ,,~I' 
', • j 1~., ,,t, JJ ,I / lf)I~ ' 

1
' " ' • ' , ' ~ .... ,l.f. • ,, ' I,' ' , - .,. ' ' 1 •i 1 

( J! ' ' ' '· ',.. " '" ' ,' J 'Ii\•;,' 1•'11 ' ',, ',111,.1 ''11 

r 

ue 
} 6S 

].~,.•· 
' ' 

' t~9( ,,. 
]

73 • 

7!'.' 
' '' 
' ,' 

;;:i •i 



• ' " !!200.oc 11~.35 589.85 o.oo IJ. 0 O 589.91 0.05 0.42 0 . 0 1 583.00 
1827. 48 31. B57. 1 2 5. · 581. 20 

~ I~ 

18l'li •'j,,i ----· ----- ------ ---·-- -
I~ o:050 0:120 o.,J69 571.50 128.00 • 

10390. 2202. 4-7 5 3. 3435. 36L,8. 
,Q. RB 0.60 2.60 0.71 0.1<!0 

0.000214 1000, 2000,_ BS •• ' 2 (1 (1 o nn 11.?IL 'i9 1556.60 
... u .... v --... .... - -•-·~ , ·-- .. - ·--- .. - I 

3. 

030 *SEC.NO 1( 
• 5 

_ : 0 R P S O F ENG I N E·S R S S E C T ION V 6 7 • 
. ,_ 

VALLEY SECTION FROM I .... 
• r---:--;-;-:;-:::-:::--;;-;;---:--::;--::-:----=-:::-=--:--:----:::--:::-::----=---==:----c::-:::-=-~----,,,....-=-=----,--:::-:----=---=---.,-,=-=--,.-,,,--------------------------n 

OS 0.31 o.oo 583.40 <I' o.oo o.no 590.21 () . 
3605. 2161 • 2246. 622 8. 1129. 162, '581,40 . 11. 

20 0.069 572.90 532.38 ,'\ ,, 
,,bl n_nnn·/97 900_ 21nn_ / ?~C'- ""} fl n n nn 1'?'.2-:t <:1 .,'t1C: &-0 ~:;] 

o.sa • .• 120 0.050 D.1 
900. 2 () 0 (I_ OD 1783 .31_2.315. 69 

- I~ 

" 
,.,. ________ 

.; 13 ,-, --•-S_E_C_N_0_1_2_,,.9-•-IJ-.-•-U-•--------------~-----------
• ·,. 
! 1s LJ..2.22...Q.il/.I OED ELQ',, -----------------------------------------------------' , f ,. · 21 . 

17 19. 
j1. 17 / , • 23. 

10 ~ VALLEY SECTION FROM CORPS OF ENGINEERS SECTION VS 
19 125 e,o 129_00.0D 17.43 590.1D 'J.DP [l.,JO 591.11 0.27 . b.78 0.11. '588,00.77 • 

}' 10390, 454, 8356 1580 g79 179!) 1649. 1433. 216. 584,.10 '.•,, 
,. , 1 • 3 o o • 5 2 4 • 6 7 . a . 9 6 o • 1 2 o o . o so o. 1 2 a o • o 6 7 5 7 3 • 4 o 2 o 8 • 41 iti1 

•" o.oooao1 1900. 2600. 1300. 2 tJ o o.oo 1015.12 1533.27 11 • 
;, ,-----"-----------------------------------------------------------------.,.,, ,s. 33 

e 1•1 · *SECNO 15800.QOO 
21 

3). 
...._. _ __, ___________________ '-·-------------- ---------.-·-- --~-___.._ 

3470 ENCROACHMEIH STATIONS= 315.0 . 1000. • TYPE= 1 TARGET= ' 685.000 '37 " . ,. , , 39 .• 

ro V LbEY SECTION FROM CORPS Of E~GINE§RS SECTION V4 
31 

.,. 15!!00,00 17.66 591.86 
11,_ 1C39Q, 2073 7304 ·~-. ~ ... ,.,. 
i..ii 1 • S It O • B 3 3 • 1 8 - - - -· . - - --·----

o.on n.oo 591.97 
Q 1{ ":j ~/..(\fl 2323. 
u. ( ,! U. HJU . o;o,;o 

• 15 0.000210. , 2300. 2100. 2 9{)0. 2 0 
l~ ''I,.... ___ _ __...,_ -....--.--

0, 1 1 0.82 
1293. 1720. 
~o-:-TTfo-~ o • o 6 1 

0 o.oo 

--

o.os -586.70 
266. 5Rc; -.:n --. -.. j ,::. 

I£:" r\l"'I :;s1 " ' 574. 20~·, ~. uu 

635.0~ 1000.00 

--~ -- ,i 41 • 

•9 

51. i ... l *SECNO 170150,QOO 
~ ;1 
g 40 -- 3 265 DIVIDED F LOli ----·---------------------------,.--:--.,..-----------------------......,..-.J 53 

i.41 , ' , ~-- ' ' ' I ' •• , r -;;-·: - ------ -..__-~---~----'--~ ...,_ ~--- , -~-- ............ •- ,-~--.....__---+-;--• ....._ --~- ~ - ' . ...,_ ___ +: _ ___ ...,..........__: ............. -....,•--+- + -~ - - ---- -- ......,.....,. --+----~, ---•~~'-- -~ --- ...,......:. .._. __ - - -;- - - _,_.__ - -- -- - - __ .,.. - - ...... ~. -- -- -· ---~-- __ ....,.....; __ Ij_ ~. 

~ or 3470 '.l:liCRO·ACHMENT· STAiIOM,S= 421 .3 'l.fl:>_;, ,T'i'PF" 1- TA!!GET'• 21D.000 l7 

~ -~1 !· ' I ..:_ , ' ' 4 21 • 3 !Hl2.2 ·TYPE" . , - .. - ,- . - . ,.,. -

~ ' "~- ~ - S I; CT I O tl D I S O F' TE 
l ;r,~,\ 

43 0.43 0.16 597,30 ·• 
~ 48 ''10390 27 10258 --- ·- ---- .. - -- - ,___ --- -- 63 q.ca o.ao 592.:56 a"' 
~ .,, 1.t1 o.63 .·J.:s1 
ie 1~ n.D00607 1280. .12~0. 

'~ SI' 

1 0 5 
1.06 

1 230, 

43. 1931 • 
0~100 ·o·. 040 

2 '' 0 

99. 1 154 U • 
o. 1 oo· 0.059 

. ol .· o ~·oo 

.: ( 11 • 

573.,30 
14'i'~'22 · 

~fl:i.bll 

421.30, 
582.16 

65 67. 
'---'--.....,-_;,_.-----------.,.--,.-------.,.,---,----~---.,...,---------~---'------------------'-------.....l S2' 1, , • ,' , , , , , 1, /' , • i ' 1 I• 69 

, 1 , ', Ji ,,' < ' ' ,•, ' 1 l ', ! 1: :> ,;] ', I ,I ,l: • f 11 ,, "• 1'1 '. .' \ ,,, , ',•, ' l ) ''. u 

.,,. , CCHV= , ,0,308 GEHV= 0,50D,, ,, ' · ·, ', 1 
, .. , ,: ,, , 1 ,,, • 

.. :;6 n• E.CJiLQ..J.lJ 80. 000 _ , 
,,' 5s : ·: · ,SECNO' , D!;PT)i .Cl•SEL Cl1lf,'S HS~.~.K .EG .f!V ·fiL: QL,<l•$S" ·8:ll'f'!K:ELEV ,,, , ,,, , ' ,~s· . 

·•~' ., ', G , , . GLOB ··,~,c:w:: ,,,;,, GRQE'- . , : ~L'l8 : ,'AC!<{ , Al108, ,ll;?L : 1 'TW~,,: ,L~Fl: /~lG~,1 , , , . 1 11:•· 
::,,157 'j ' ' ' • ;1 '~- I 1 ' '' :I '! ," ,.,,,i, '1, ,' l /1 I }, '1'1: ';i,,,:j' l'I"! •, ,, ,,,, ", ,.,, ~,," "i, ''11•'l1 1, ,· ·l ' '/ I;; l 1,1• ,, ·, 

,1\ •111,,i,'t'< I' , • 1''1 , ,,: .1 I~ '' .....,~:~•;~~- '/ i;,l, 1•1•, 'I .1, : •1, 1 , , 
1 

'"' 
11

( ' 

' ' 11,•,1 l ,,: ·• ,1• I 
1,l ' ' ', I• •I 1 

\ ' t ,,, ' ' ' ,· ' ,l' ' ',·'I' I.,.. . 1'; ' 'II' ' , ,, ' ' '' • \ • j ', 
1'! I ,; I j , , , .. , :, 1,, 1

1
, , , 1 , I 1· r , , ,l ,,1, 1 Ii 1, i , 1 ,, 1 1 

,, , :1 , , , ,, , I , , , I , 1, 1 1 i ,.~ , , , , , 1 • , , , ,, !1 , , ,1, .. , , , 1 , , ,, r , ,, , , • • , , ( , " 

:1. ! ,;" ,,r' l!1l:,J f;tl :I "i i;, ·,I , i !',,) i/,1i, ,11} 1,:1,:'.'i .,, ' l/11Lh1·f'. ;· .\l,11l,l~1!'•! ;,:•:,4l ,, ),:1;1:) :;ii1r/l:1 l-.1:;1,11\,;11;,: 1':J'ji\; l:1:11li:;1,ii11\llj,' 'l!11'jl,'..i1.' !,' 1;,'11•i'i',,'J,: ':J1\\ i:!1111;!' 1)1',,tti;;:,/ ',11 '.," '.'1· ':,1, , ~J:k;~;;1Jl•-.J'i\ 1' 11,,\ '111 /,;:1, ! ;11;:\,;\lj;!) it1, '),,,1/,• ~'•''1 ,, '.':;,!,1 ,! !,' /j ,' .,1 ,1,\ 'li.'..i I , , '1,,11(, ',1/, r' / •• , 
I ' , •,, I l'1,J•1,,1i ,11!''11 I' I ' ' ', .. ,•" ! • • '1,/l•, r.. ' ' ' , ~l'1 ,', ,,,, t' r, , .. ' ; ·1' ,<\"1' ., 

" ' ' ,,•, ( ,~ '• ,,, ' ' I • ' ' ' ' •' ' 



• • 'TIME 'J LO 8 V CH V RO~ ,X NL X NC~ X N R WT N ELM IN SST I\ 
ri_) SLOPE X·L013L XLCH XLOB~I .tT>lT./\L IH2 !CONT COIRAR TOPWJIO ENO ST' • tr\ 11 ---------------------------........., 

• 1 34·95 OVERBANK AREA ,\SSU!'!ED '-ION-EFFE'CTIVE,ELl.,EA= 595,00 ELREA= 59S,00 :1e 
' : },I . . ~,,l . 
. 4, oK 
• s .j D/S FA C E O F TELEGRAPH RD • e f.l I D GE ,, .• 

6 

'L· . 1.7180,00 1~.74 s~:2. •4 '0,0D 0.00 ,s~~-.J.7 - 0.73 ,n_n 7 n_ 
• o . 1 0 3 9 0 • 0 • l O ;3 9 O • Cl • ' 'J • '-._i TS",;: D • 1 :B 4 4 • 2 7 

• .... " 1 '. 6 2 0 0 'J I~ , ? 6 tJ , Cl O O • 1 Q O 'J ~35 0 • 1 0 0 .., • u., , ,, ., 
ID; • 0 ·, 0 0 0 7 3 9 1 0 0 • '1 0 O • 1 0 [I • 2 · . ') O in n n o o .11 

IU ~ U f u. 11 5 578.00 
l! • 579,00 

n ncr, C-,":!~'~5Q 565.00 
,1.., • vu ,7.,~o 664.20 

12 ·---
~.::~P~CI,~L ,BRIDGE 
! 1$ ' 
~ 'ia I 5 07'-•-,-. V_A_R_I_/I_B_L_E -E -L -C _H _U_O_R_E.-L_C_H_D_O_N_C_A_~·i O S B 

~ • 11 S B . X I< X KO 'l C O F Q 1;1 D LEN 
NOT SPECIF1ED 

B \i C . BWP 

E..,•o 

__. 

BAREA ss ELCHU ELCHO 

~1:1 

-'---:-:---·--~~---~-------~-----_Jt~' :i:-11 

he 
,u 1.2s 1 65 3. •o n. •Q 

.;:~sec~o 11i46,a•o 
21 L__e'R ES SURE. FL OIL,: 

38 .?3 822.40 a.no 573,30 

,, .1, 
2< E GP RS _E § U·J C H 3 Q ~~fL.._ QPR ~- fJ AR EA TRAP E Z l)I D c LL. C EL TR D ,s, ARE,~ ·i1--- 596.13 594,92 --~33.. o. ..10390. (~J.,) 822. 590.90 597.17 -~ ' 

573.30 
l'.S 

l'I. 
219 

1119 

a:a 

::L3_495 OVERBANK AREi\ ASSJMEO ~ON-EFFE'CT~VE,EL.LE~:= 597.17 ELREA= 597.17 -- II 

.,, I IJ·• 
13 _ LI / S Fl, CE OF TELE$ 3 A Pd P D • 1:: Rl.!.QJU;__________________ . ' 

35 • 

. ·Mi1 · 
3?. 

lA ,,s 
•" 1(17246.0D 22.3s s9:;.6s .• .on '.1. • o. 596,.J.YJ o.48 :3.36 o.oo S78.o• 47 • 

,. 1•39 •, •• 10:590 o •. "--ilD-:" __ o. 11347. 27JL,,_.......,,~5.,,7~9*.*o_o ______ ~------------~----, 
• 0 1. 1.62 u.oo 5.ss a.ca. 0.100 · ~5 0.100 n. •59 573~30 565. •0 ~ a•"', 0.000372 66. 66. 66. . 2 o o o. •o 99.,io 664.20 • .·$'1• 

.. Ji I ·-----------•-----------•-------•---------•--------------•-------''' g <b,1 --- ,$1:1 
J••L --.,.-S E.C IW .. 1.7.2.?~1-. QD..'.J __ -· ____ ----- -- -· -- ---··-· ----, - - -·---,--- -- --- - --- - --- - -- -- ---.-~ ----·- -t- ----~--~ -,~:.,..-,-,.., •. _____ -- --- ----' ----- - .. --'-- ----- ~-,,1• 
; 42 ' ' ' , ' , ' ,. 
• ,..------"T"'~ 
~ q, 3470 ENCROACHMENT ST~TIO~s= ~EO.O 6RD.D TYPE~ 1 TARGET=· 30• .ooo g · 

:•"i' , • s11e· 
~ . ' 5 t____,_:, X- SE ,c J l Q N U / S iJ F TELE GRAP I'·, RD.BR l Q GE ' . ., 
~•"· t. 11211.00 .22.56 59:;.a,s o.co . '.l.oo 596.20 o.3s . o.o~ o.D4 5;,s,00 

61 

1:,.1 
~ •• · 1 o 3 9 o ·- 7 s a 9 :17 9 2, 3, 9 6 8 • 1 a 9 3 • 2 s s • _JJl.,8__,,_-,:,,.-:;2:--,1,..s~• ·s---=;-;5"7_.9--;.,..,o"".•------------------=---,---~ 
E ,••c t.62, ,o.78 ~ •• 9s n,.!;9 o.1t10,. o.r3::: c .• 100 o,.oss s13;~;0_ ,,3ao,oo 1,1 
~-;o. O,OP0273 100. 1!00, 10C, 2 n '0 (l.00 301:.D •.·. 680,00 

6
.,. 

(I SI ' ' I I j 

'I- ' • 1, 'J 

0. " ' ' ' I ' •;Ill' ' ;"-'ii • • t ,. ( , 1,, , , , • , , 
1 

~ , 1 , 1 ,, , , ~ , 
1 

• 
1
1 ,. ,, 

• 

,' , 1 
1 

, I , ,, 1 
1 

,,, ' ' 1 , 

s, *~ECN0187·00.;000 .,,.,,,,I,•,' .... ",, ,,, .. ,,... , .. ,. ' 1 '" ':• .,.,,,. ,,,.,, ,, 711 • . ::E; ~. , DIS F,ACE;,Of' ~09TBRIO~-:-;:-~ . 1 - _,_ , , '· 

•
Sb ' ' ' ' •" 1"1' I• ' , f , , • ' , ' ,, , I I '' l I '' , If , 11 

· 51 · , . ,"1 • ,. 
1 

il i, 1 '; ,. .; '
1

, , • •.;: ,f•: ,· /1• 11, ., · • 1 ,' -~1 ;) 
0
1' : t ,/, • ;, 1 

'• ,1 1, i' I 111:, ·, 1• 1 , 1,";· , I\• !: 'i:: ·, ' '
1
' ''• i , ·' ,

1 
!-i'.v '•i· 1 1" ·: 

1
•, .l 

' • ' 1 ' , , I ''' I ''1,' • ' ' I 
1

1 '' ' ', • "" \ : _.J..:.. ', ,+• ....... ---f"•-:+-- '< J " ', :, I I • ,' ' ''1 , f 

,,' '11 f/ 11 '' 1,11' ' : :,:, H'•':;,•'1 1': i 1 ', /1 1 , 1 j 1 1 '•\11 ,,,,,,½' :, ,••,,, •1, 1 l ,1•••, j
1
' ,l

1 ')),!11':I Ji , '1 '//11 'IP.,;',,,,,,, •li'l 1,'r!,,.,', li 1t• ;1' 11 1',, I",,, ',..'I 

e<,;;fi it : : : ! ·1; ,j i',J1lJ,\',1 ,' ,d ... ,11i:1 ,,1l11,1 ,t>J/•' f11ll, \),,':"!I, :1J ,\! ,J ll11' l1:;,'l I illt l1;1\i/f·!·1/j'lll ;: ;1\1,1:r\,: ':111·1: /:i 1;1lt[fr'/ri;\·1f ij;J;{ 1~)! jl ;ii,1111.i;,•,1 i'•1:t;Jj11liJt,liillJ!t:ll: ,'}1?:'{1,~1~'.i11,Gtl:J,1J;y::,;111:1J<,fd'::l~li)j,\iilj: 1/ 11,\.,i\J/ {:1if1'f1 '.If. 
m'l',,'' ,,,i,'•,, '• 1;.,,dl,',il:'•'il"J', 1

• ', -'., , ',,'11,J• •' .••, '','l•'• JI-", ,
1 

,1< ,,.,,tr, ,•' '• 1 ,1 •c; ~!'-'" ,,,1 ,,,1,~1,, •,• . 

,, . ~;,,e I Iii ,, 

I ' ' 
,- j I J ' 'I ! 

'',1, 11 
1

\ ' ' 'U'• '; :1 'I 11;' w 
' I ' 1, 

11 h 'I',." ·i: ,1 :11,, I ," •r''1I ', ·l!)j~I ,1, ,,i,; I 

'f:1, .... 1 , ,·,•,: !, ', , '\, 1,," l\ .: 
~' ,,,'\ 1,j< 



• • . 1X7nnnn 1,.ns sc.<~s nl'n nnn.',;0,.1.,; n?o nt., nn2 SQO.sn 
:d ·--;0390·: ,o6s: -866s: 660·: 134•: -,s22:. 13;;;: 1912: 30,: ·s9•~6• 
~ 1 

/~ 1.72 IJ.79 4.76 0.4" 0.100 0.035 0.100 0.056 5BC.30 80.24 

1v " ;; N 

• ~;r· , 0.000366 1369 1369 1369 2 0 Q 0.00 1119.76 1200.00 I 

e 2 ·• , *$ECN01B701 --
• s • 5 33i'.O NORMAL BRIDGE,NRO= 19 MIN ELTRD= 590,00 MPX ELLC= 591),30 7. 
'r---:-:::=::-:---::-:c---:-::--::--c---~-,--.....,..---,:--::-c:-----::--,:,.,,----:,-::,-,---,-.-::---,,,-,--=----=-----....,,-,..---:::=a-::-::----------------------:---, 
,1 1s101.oo 13.80 s96.47 ,o.oo o.t•o 596.6B n .. 20 o.oo o.-Q3 590.so l 9 

• o /• 1 0 3 ~ D • 2 2 1 9 • , 6 7 31. ~ 1 4 3 7 • 1 3 7 8 • 1 5 3 3 • 1 4 1 5 • 1 9 7 2 • 3 0 1 • 5 9 0 • 6 0 11·· 
_9, 1,'72 1,61 t,.39 1.02 C, 00 0.035 0.100 D.05 582.67 77,66 ;·,, 
,~ 1 0, 001 4 6 2 1 • 1 • 1 • 2 D D -4 D. 5 0 11 2 2. 3 4 1 2 0 0. 0 0 ·111t. · . 

• 

11 

·------------------------ ---- ---------· ----· _____ ___,_ ______________ _, IS • . ;:~o 1s711.ooo - -- - -- , ,, 
~ • 14 I ~ E C NO D E PT H C \; s: EL C R I 'I S l·I S E LI( EC H V H L CLOS S · 8 AN K E LEV _: ,,. 
! 15 1 Q ' QI 08 ~C'j QR0-3 ALOE' ACH ARQ8 VOL TWA . LEFT/~IG~T '. 
~ 16 TIME VL08 VCH \/ROB XNL XNCH XI-JR WTN ELMlN SSTA 21 

!.a.n ci n.o~ v1 nD1 v1 rr.J v1 nco TTDTAI rw? rr-nll.lT rni211.~ TnPWTO, ~NO!::;;T - l f:W" ~L\..' 1 C ''LVDL I\L\,l"I "~v•,Jn 4 • "°'"1"'1'- "-"'- ,....,.,.,., ...,..,,.r,P • ..,, ••-~ ·-·•-- ·, 23-- , 
10 19,---------------'----------·--·-------------..... ----------------------------~---,. 2S .20 IJ. 
!': -3370 NORMAL BRIDGE~NRD• 19 MIN ELTRD• 590.00 M~X ELLC= 590,30 ~ 11

1 ~1 ,d 

• ;; 1 8 71 1 • o o , 3 • s 2 s 9 6 • 4 9 c • o a o • o o 5 9 6 • 6 9 o • 2 o • • o 1 o • b o s 9 o • so 1, •: 
" 1 0 3 9 0 , 2 2 2 1 , 6 7 2 6 1 4 4 3 1 3 8 1 _, 1 5 3 4 , 1 4 21_.~ 1 9 7 3 • 3 0 2.,c----a5,=9,....•• -..,,6_0 ______________________ _, 
"I 1.12 1.61 4.39 1.02 .0.100 o.o3s 0.100 .o. •s6 ss2.~61 11,4s l3 •2•1 0.001456 10, 10. 10. 0, 0 0 -40.50 1122.52 1200,00 35. 
1,] I ----~------------~ .. _ ... __ ~~---- _,, --·· -~_ .. ______ -~-~---~--- l7 .29 *SECNO 18712.000 1,. ID 

lD 
11 ,,... ________ U_/_S __ ~_A_C_E ___ O_F_f_O_O_T_'3_R_l_O_G_E __ , _______________ ------~----------------~--------~---------- 41' 

-D . .A . . ~-
\3. 18112.00 13.75 =96,42 g,cg t:i.oo 596,76 0.3,, o.oo o,o7 590.50 'i!, 

. 't, rJ,-i 1 0 3 9 0 • 1 31 0 • B 2 4 8 • !13 2 • 1 3 6 0 • 1 5 6 7 • 1 3 7 8 , . 1 9 7 3 • 3 0 2 • 5 9 0 , 6 0 :11I 
•" 1.72 0,96 5.26 0.6Q 0.100. 0.035 0.100 0,056 582.67 78.86 11,c. 0 000530 1 ._j_, _..l,. 2 JI O _Jl,00_1121.J4 1200.IJQ, 

31 

neio g . 
~ 1, * E..c.N.O 1 960U....,Du.PuD ....... _____ _ ----------·----------------.... ------------· 5 40 

le~, ____ 34.7,l)_"EN.C R.0A c Hti.E.IllJ __ sJ:A_TJ!l.N s =: _ ___ 2..z a.. o_~-'-· _J/.3 o • .Il ... iv.e..EE.: ___ , __ t_tAR.G.E T:•. ·-· ___ 66.0. o.oo _~~ 
:r. ' 42 · · ' ' • l ' ' ' , 

' - >o - ----+~-. 

~ "j· · X-SECT. 0/S Of, f,.R,.l:IRJ;IJGE · 
g•"f/V .. 
~. !5)r- · 1 9 f&ll:, Q Q 1 6 • 8 5 5 9 6 • 8 5 C • 0 C 
~ •a'. 1039(1', 859. 8999. 572. 
~ ..... , " ,..,o 1 f'!1 
~ • .,, r • ~ 0 f • \I I 

-~' 48 o. 000•4()2 90! 
; ,4q l , 

4.97 0. 5 6 
\IOQ ?.GO~ 

;es•. : . 
er I ' ' 

Q.,JLQ 
848. 

n 1 nn 
..,- • I '04 IJ 

2 
,· 

S97. 1.ll. 
1804, 
0.035 

ll. 

0.33 
1['28. · 
0.1CJ0 

0 

o .• 41 
2056 •. 
n n c; c; .... 'W-,.., 

O. 00 

;Q._&Q 
320. 

580.00 
660.00 

~9o;so· 
~93.40 

2~0~00 
930.00 

11• 

. 49 
l 

_,._ ______ __:__JI ~,e 
l3 

-- ---- ---··•--·--- .... ···-,------·-·\••·-ii. 

] 

11 

i'.9~ .,11! ' 63. 
65 

;7. 
e .. ll.:..._,_C_CHV• 0,300 CEHV=· G,,sno 

~.. ' . _,_ -··- ................. l"'llrlrl ' 
--:-· -... ' ,,, 

, "n ', " : 11:' ~ t: C N lJ , ·1 V ( l!U o U U LI ,' ,, 1 , I 1
1 

: r 1 ,' 

1 .53 I ',
1

, , •1 I' , l,j l l, ',I ' • 

' ' • . ' 71 
54 ~~rv ~ !l IU1 N K A PJ;J\ As s,l,)lll E p NON - e,F f ~.ll.Y~...lilJ.!A=_ s 9 8.,.PJL.J:.J, RE A= 5 9 8 ,_Q__Q_____ _ _.._..,._..,,... ___________ __:_ ___________ ·, I ' 

, s, • · ' ' · · I , .73 
•·S/j:/' ,, I' !, '1 • ;•,' 'I I' 'r,' I, ,,,. 

, 1, 1 , , • 1 .. • , • • , · , ' 1 • 1 'r ·, , , 1'1s 
' ' ~ .. ,' 1 , '!' ' ' ' 1'!.' • ' ' ' ,' I I .' 11,1 ft !J '1 I'''• I •'1 ·' ' j l : ' 1,,, ''1 •'1 1, ' I.,' I ,f I I ' I ' f, ' ' ,'1' ·, ' 1, I 

l ~: ~f ' 1 ' ' ' ' ,,- 'j ' ! I' f, ,I 11; l ~ ~~• ';' •' ' • '1 •: ,(, I ' '. ' ' j , I ' l i1 I ~ ' ',~ ,•~ ' ' 

, 11 fl' /1 ,' j.,}1 ' : , 'I '• 'I 1 ' ''\ ' ' ' I ' 11 , ' ' 'j i ' 1 ' , ' I ' ' ' ' ' ' ,, }! ' ' } 
··~·1 ,\ 11:,•I,., ,l lt , , i.. , ,, 11• :1 ... I I' o· l '1 .. , . i l I l, /,; Id/, 11 I,: t' J•1: i'p J ••• ,'. I '1 j, , . . ,'. ii ,1, I I ! ,'i c· ,,.:;1 ! • ;! '. 11 I : ];I', I,' . I• : , " i1: . ·1' /• l 1. 1.1 I" :: 1 ., , .1 "•,: ·d , . :· \1. .:. ,: ! , • :• I , 11 . I •, 1··,. h• ,. • ,. l, , ': 

• 
,,"{11 ', • • I,' 1·J I 1,11•'1t,) 1• ' ' • 1l1',1· '•,,.~l1•, li/ IJ J]"',lu; lj,111,,, ',,l/<j "!1'11!v,J 1

' '•,.•
0 1'1 t,l•,.\t '1·•111 ',1 1j,, i:•,/•11,,j J,h., 11:•1-IHl /: 0.11,111 u1 ,:1l \I' 1,•11 1 'lp'/'11·11'1,'!· 1'11•ll,, 1!1 'j':,,,J1''/l' J1 l11!,~ I Ii •\,fl '•11.1\,111[,,· ,,'f•l ,¥1Jr' '' ; ,1'1._' •\'j f,',l 11 ,. !' 1"·1•,,.,'1, 'I'' \j 11' I ",,. ,, I 1' ,,:,,. I I ,1•/ !,!'' 7; :-'1A ',}11,r:, \ 11' I l,,·, •· 

, •, ,, , , ,, \;• ',j'H,' ~• ""'"' , •~'+ 1 t "' > ' • t •"",el,' ' ',J.J, lj j.i "t,t l •h I,' 1 ••1./•'• 'T ,,J, l 11"' ', '• • ,t, •'i 11 • ' '" >'<0 J-, 1 ', ,' ~l• 1•l,r1 41'' ,J, ,,"1• 'i 1l•i,• ,, • " •!) •i/Jlt'J' 11', J 

, , i i, i ,, , '.J'1l'• l ,i '•'1r'; '!•1• ' .,, , , . . r , , , . , ' , ' , , , ' , •, , ' ', , ,, , . ' ', , , , ' 'i11•J'r, ,/•I, :, ,, 



• D/S FACE Of R.R, BRIDGE 

~1f"C0 

1970 ••• 0 14.95 597.25 o.oo n. •o 
10390. 0 10390 0. 0. 

1 • 80 o.oo 1 • 34. 0.00 0.C70 

597.28 0. 0:3 0.01 
7753 0. 2069. 
0 .035 0.070 O.:JS5 

0.09 5 98. 00 
3 21 • 594.02 

582.30 265,01 

~f '>,f\})1:'tJ-.t l'\i; t Cd'h) :ji<!',ccJ 
~s st~>:1", ? 1 1~· 1.,y-..-• 4 V\ 1s v 

• 
• .2 0;000066 100,. 100. 100. 2 fl n 0,00 60t.,99 870.00 I. 

' ,1l4'1 

es 
I )I ·~ ,SI\ ,. 

• 
7 

eo 
• 

10 

• 11 

~~ ... ""' DM"~" .,., tcL.•nu ·tcL.\;nV I::. 
...., ,...... ,. , _,.. ,.,,., ,.. ,..,... r-n..., .,,.. r-n""'I "7n 13 

ll • 

L l.lBIDGf 

5010,VARIABLE ELCHU OR ELCHD ON CARD SB NOT_ SPECIFIED 
5-B. Xt< .. X!<Oft CQFQ ROLEN il WC !l"\~P D ll Dr:' n ·~ ~I ,~LIii . ~I r U I'\. 

1 • 2 5 1 , 61 3. OCI 0,00 517,35 51,Dv :)t+(:>.lJU u.uu ;;,o~ • .;,u ;,c~ • .JU 

12 

• 13 ~-14 
i.™Q., 19747.000 - - ~ -PRESSUl~E f.LOW 11 

19 •• 

! :!f,r 0 

~ 'lil' 

!.11. 
11 1' 

•• e10 
21 

- -----

EGPRS EGLl•C H3 GWEIR QpR BAREA IHAl-'l:LUIU t:Ll.C t.Llf<V 

AREA 
597,34 597.,?9 0. 0 DI D. 1039n C: /. 7 C: c; I. 7 C: C <> 1 n /. c;:cr, ~n 

......, __ • --•- - -••A A• --- )~
11! 

-~1• 
'-'• J"tlJe J"1'1J • -'7"t • V"" J77 • ,v 

-I:: • 
2,.__--;3;"':4:--;9:--::5:-::o"'."v'.'::E:-::R--::8-cA-:-:N-:-:K--cA-:-R-:-E-~·,-A-:-S-S-U:-:-M-:-E:-D--cN-::O·c:-N--~E:,--F:,--F:,--EC7 T--I--V""".EC--,-cE::-:·L-L-,E--A-=---'-----:5::-;9::--;9:--,-::2~0,-::E,-L-::ll-=Ec-::A-=----,,5"~',"9-_,:-2,:-o-------~-~-----------·-------....J, !'I 

•'.' ' 1,. 
24 

"[;:; UIS FACE OF R. ~. BRIDGE ·:-1·•3 

... ' ': ,s. 
,_, 0 19747,_oo 1.5_0,~ 597 -~1.:-,_ o.~ __ ....:.Q..,JlQ. __ ~7.34 0.0:1 o. • 6 _..Q.,.QQ.--2,2.8. •o ____ , __ ~--=~---~~--;------------,..,···r" 
lb 103'~0. ·o., 1039d, 0, D. 7790, 0.. 2077, 322, 594°-;02 ~.1 e2• 1,B1' 0,00 1.33 C.CO 0.070 0.035 0,070 0,055 582.30 265,00 · ,9• 

, ,, o • ..Q..OJJJH s 4~ , 4 7 . 4 7 • 2 a o o • QQ;_,...j o s e..Cl9-~ .... 7.;;.•.:.. -=-o-=-o---~----------·---------
" ' , 41 

41 •. ••lt u CCHV= _.!L:300 CErlV= D .500 
*SECNO 19748.0•0 - M l4 

eu SECNO DEPTH CWSEL" CRIWS W$ElK EG HV HL •LOSS B_ANK ELEV it·• 
,. §1, _ Q b OB QC H ~ 0 B ALO B AC !:L..... ARO ~-___y.c;.O.c.L ___ _,T...cW-,A'----'L_. E;-F-cT_l_,R,..cI:,-,G:;.;f'-1 T _____ . ___________________ _ 

. "I· TH'!: VLOS VCH VROO XNL XNCH XNR WTN ELl"IM SSTA ! 49. i • ~ I SL Of' E XL O 8 L XL c. H )(LOB R. . IT n I AL, I H ;2 IC O rJ T CORA R TOP fl ID HfD ST ( 51. 
9 ~ 1--------------------------------------------·-:------..,----------....,...--------------------·------•----'t.i• 
0 .J ~~-•• • -~. T ._.li..'l.5_0J/.,liRBANK AREA iissur~ED 1:10N,-1;mc·T~\/E,ELLE/j= 60C.00 ELFIE~: 6010.00 -- " . • - ~"'.:-ii., 
~ ur:- . : l<;J -
~ ... L-- . ••\, 
~ 4 ~ 

~ " o-Ui'IJ"I'.( x-secr~U/S OF R .R.13RlDGE ---------------~----'------'--------:.._---'--~--'----J ' = -4i3 I 61 

~-II.-···- 19748,;00 15,1)2 597.32 0.00 ;J.00 597.3S 0,02 0.00 ,0.00 598,00 63 • 
; ··~ 1031~ o. 10390. c. o. 6255. o. ·2077. 3'.il?.,· 594,02 
; .. 1-: 1 .. 81 o,op 1.26 o.ca. o .• n7q o.o·ao o.01c1 o.uss 582,30. 265.1"'7.-,·---~-------------------'c..16s 
;es•[· O.OOO'Cl"IO 1. t.. 1. ·o 11 Cl 0,00 604,83 870,00 • 
~ . u 
L ii, ..... •----------'---------------c°"-----,-,----c-,-,--.,.----,--------;:---,,---1--s--:---..,.---------------------'----:,-----..J ,, , ' ' ' . ,, . l I 

' ' I 1 ' '., I i I, I ,I ( ' ~' I 'I 1" ! I I 9f 

•
53 1'•1',• > 1 j ,,,,I , I! ~:. ''!' I' ,,l'1 '1' \ '' I,,,, ,1'. ,'J, 11,, 1••• !, ,. 

r • 1 ' ' ' 7J 
•• $4ELW- BR IQGE _____ -----.-..,.--,-------·---,------ . _-,, . 

• !5 r , ! • , ' • I , , , , , ...,.-. , ' ' ' • • -7.)3 ' 
4'!;1 sa14.,,;:~ir.,1tt:aLe eLc~u,cR: e:~:~K:o:•on•dp:~.~-·s~,~QT,s~~cr,~~o:,:( .-. ,,., _ .... ,,'., ., ";_,:_.·_:_',:,· ·: ., .:.-:-;· I::·_,. .1 ':!-· ·,_ ., , ·_.. ; ,_: , · 

1
.';;e 

\ I ' ----•I • '• \ ,' I , ' , , ' , l_....,_,_,_,...~~!,1.....l.,.~ ......... -• ,, J I \{ ~.J.. , , , , , , , < , , , , , , 

ll'l 1 ' '' I I 1, 1 111,I/' 1jl '1• 1 :1:/j,I 1 '1, ~'1 Ii r, ,, 1'•"/1 1
•'' .,r1t 1' 1 1 J ' ' I 1 1

! lj 
,J. !',' , J ',11\1'\11.11" , , ,11rl,,1 i•'i,lir! ti.Ji ,1\, '' j' ,1,1,l'1lj11 1'11:, '1'l• I 1i'11, ·'J: I' ·111o1 i1,J1;1,·1' 'I ip'·h'•' ,,11•11 i•,:,,i: •1,, 1'1 1·• i, ,\ 1,•1f:'., ,i,1 '')' i, 1, 

,,1'1• ',. ' : ,·, ' '1; :
1

' '1; '1 • I ' ,, 11 ,.1 :ii1.,: J,:,; ,J 1;,:, ,11 1; 1'/1,'l: i\il :< ,: ,,1l1''1ti. n li,'l i':1 I I J:,~:p / 'I J ·: 1): \111,, ,:,'' il1~•1'/h 111, '1J'11 11l':Jl 1j1h:1<t1 !j,:tit;:1; I~ q,
1itt( 1\ H j' : :·' :j ;1 ,/'.fl,;i, 1 1 'j:.~\,1•' 11 :1·111'1]; I )!u' ', .,· ,1,:j j '1' \ '.! ' i" l i,,i;l1-11,,tJ .. :;,,i1.,.,11,,; 1'.1,,111\ '1, \, ',1, ,.,11,t I 

' . ' ' I I j I 'l ! H, I' ' ,, 'I ;; I ' ' I ' 1 • I ' I ' I ' I IJ ,..,>l, ' I I ~ ' • ' ' ' .. t• '~ ,1 t \ f ' ' 1 
4 

• ' ' ! J, ' ~. '1 .. t, 
11, ' ' I 'j,,' 1/J, ' lJ,lrl, ]It ' I • I ' ' ' ' ' 1 I' ' ' " ' \ I ~ ' .;. " ' , I • '' l ',,. 



• • ': SB XI< BWC BWP 
1'111 O OO XKOR ,Ki) • ' 1.50 

If\ ~"SEC NO 197 53 ~ nno 

COFQ 
3.00 

~DL E.N 
o.oo 1 • 00 !J • 00 

BARl,A 
9. ,;.a 

ss 
• .OCI 

ELCHU 
582.30 

EL.CHO 
'58,!.30 

~' ... 
;,-: •• 

1 I f' RF. S SURE ANO WE IR f LO \l ] I ', 
• 2 ' ,. 

J ' " ' 

• EGPRS EGLWC H3 OWEIR QPR BAIREA TRAPEZOID EL.LC, ·ELTRD 1
' 

ARl:A . 7 • 

9, 591.,70 591.70 
es . ~[ ''"'·" 

1~:1 . :5 4 9 5 0 VER 8 A NI i< ARE A ASSUMED ·NO N - E F FE CT IVE:, ELLE A= 
• II 

597.35 Q_._Q () 10389 34, _'). 

600.00 ELREA= 600.00' 

l,;1_. 
' !J;,i 

I! • 
, II 

-i ur---- if-SECT .AT CREST OF DAM -- ] 17 •• •• :i l4 · , , 19 , 

! uL 1'1753.0o 1s.3:i 5"7.6• o·.~o ....!h_DC s97'.63 0.02 0.2a o .. oo s9s.oo · f •• 10390. O. 10;390. O. •• 8428. O. ;2078. 322. 594.02 21 
i!.11 1.81 • .OD 1.23 0.00 0.070 D.020 0.070 0.055 582,,30 265.10 23• 

::1.0.000009 3 3 3. 2 0 10 o.oo 604.,90 370.00 
21 

•·· 17. 
Y __ ,,s ECNO 2230CI ,000 -~------------------------J' k 
121 at/\ . ,, VALLEY SECT. AT CORP. LIMITS 11 • 
24 

,sr::-22300.00 10.64 597,61+ 0.01· n,oo 597.65 0.01 ---0.02 -- 0,,00~ ~.00 .,.I I' 10390. 1:1. 10304, 73. 121. 13,!41. 824. ;2739. 3B7. 592.00 
11,__ 2.12 ·o 11 ·o 78 _JL,_Qi. ____ .Q_.1l70 0 •. 020 0.010 o.asq,_~~~B_l ... .Q_D__.JJ~.,;4-~-.. -----'-·--
21 o.ooooos 2547. 2547. 2547. . 1 0 0 0,00 1614,,49 1626.33 

___ __;,._,..:.] :; . 
37 

31. •·· •• JI~-- - ___,,.._,, ___ _ 

.,,I 
,, I ~,-...c.....-------------........ ---------'--------------·---~-----------· ... 
" 

] 

4'1 

·-----·------------~- i~· : ll I 

',1. lie= 
I•" . --·--------· ~ ,, ----·-------------·-·------·-~-------------• 

_;____ -------- _,..... __ __:_ _.__ ___________ , _________ l :: • 
-" 40 
0 

l3 

j--~--r-- --, .. 
:I 42 ' 

. r-- ........ .,-l -- _____, _ __.__ ~ ...,_ -- ' -- ,.. .,. -,. -- _______......,.___,_ .......... ..,....,_ --..,..., -w---..-- - .,.._........,. ----1. ---,- ,. ~ ·-;; •. 
§ o ,----:---- -· ] 57 

: ... Lf· • s,e . " 0 • ' _____ .._ ___ ,... ___________________________________________ ""_, ___________________________ ,_, __________________________________ .,,. _____________ , ,'~ '• 

~ ~ .dJ,,J 

~ . ., 
L ' 63. 
• •• 
~ ••,--1· -·~-~~----·-,-------------- J6l 
=···- • ~ I 67 

~ ii 'L.· _ _..._. ______ _,------------~--------------,.,-- I ' 
,,•S,'.2' ,, ,1,, 1•' ','i' <\ ,,I•' /",; I,' ) '1' l 69 

' ,·I ' ' ., ' l 

•
U, I ' '/l j j ,, ,1 'I I' • 

, ' ------- ~ I ' Tl ~c " -- - ,· -- ·1·ii .. 
• 56 , , , r, ,. I , r, ' ,. ' , , ' ,;, I I ,1: •i' I ;l • 

' I 1, l j' 11 ' ' I ' iS1. ' ' ;, I'' ,1 ' l ' l ' ,,, I : ' ' 11,"', 'l ' '11' ", ' I ' 'j' ~'h ' ' l, ,, ' ',' ! ' tr •~, ,, 
1 ' -, !....4- ' , ' ' ' ,, .,----,a'-• ,.,-=c--,-,-.'7"-,.,--' ,, 1 

1 
1 

, .,.,_......_ -'-,--,--,'>,-,-,"'-, • I , j _ " 

'~:I••,: ,, .~ ,, ' ~ ' ' '' 1 ', ,1•,,;;1, 1: I ~u•(,f" .... 't~•"~~ .,~..,. • -.-1, , .. •: ... :":"+' ":<~,._.. 1;',i,,'01'.,)'/'11,•i~::: !' 1•,,7~~~;,;,:,.1;,1,'/1 i1:1I 1-!t,.(J1!1<:~::•1:1 ••~71;,:~ 1;~•1;:1:,;':,'~, ':i;,, 1:!:1:,"i• '' ',1:, I ,'.I 1 ,,jj','~ ,,l'. /11\r ~ 
• '!,',:, Jl.'i!", :,:,11 ! 'I '.! ' ,' 11,,1 ,, I"·;:' lj!i 11:/,i' ;:;,1:'·/1. ftll rl 1rJ!,/ j, i\11:1, 1:1,j lj; ,1 ~r j':~~;r,~~1 ·;.;~II 't 'X~ittr:~1Jjli:~· ':"'" .. ,f, 1(1 ': ! '. j 1r1/': l,{ 11,::J1'Jj/il lj ,, ·t;w1

\],lj)' 1i:~t:•j 1' r
11 1::,}1 1i I ·,'1'1 t,:•,r ' ;;11,11 t•Jj ,) •;L :1, ,,I .lf 1:' i! ~• 1;);, 'ilj ,,i::1;::· 1e 

,, ' • I t1, I' 1, 1,: ,,1,1, 1' ,t:·, 'I l ,I( I : ·\ ' ': ' ,, I 1 1•1' 'I, I !Ji" 'j' I l ,' ' If ,,,l • 1'' 'l•'1J' ,1• ",' l ',l •·I 
,' l 't\H ,, ,j' ' 



• - - • ~-r'.,.~ -- F":;,-_,-:~~~:-:-. 
J- I J 'j ,,( ' .. ,' -~••, J '..._,._,...,.,......_ 
'J. .:,._ r. -·•--•~.,_j i \...r - • • 

~ •-· ~ *********+*****~****************************~***** 
ii Hi= r :> ~; 1 i= a'-~- ,.,. Tr- r, Iii n Ii , 7 6 Ii Po AT~ D FF El 1 9 7 7 j 1 

• :,I: ~~~~~~~~~~:; ~o1~~-~~,s2- . - . -- -- - ]\'._~ 
"' ,;s, 

.~, **********************~*****~********************* .,,, es ,. 
'r-------,------------------------------------------==---~--------------, 7 T1 HURON R!Vf:R I; 

• a, T2 100 YEAR ENCROACHf1\:illT RU•; n. 
9 1..._...,__,...__ __ ...,._,......,~,iluE__.f..1,L,.,.11uT-"R""O'-"C""K-' ------------------------------------------------------!. 13 10 

• II J1 ICHECK IN(l NINV IpIR STRT METRIC HVINS ,Q WSEL FQ IS • 

12 -
~ . ,·-,1~0 7. o. o. Cl.000000 o.oo o.o o. 587.760 0.000 11 · 

19. 0 e14 
! is

1
_, _J_2 NPRO_L_ xsecli xsecu rur..1T111 T -ro Ar.::= IPLOT PRFVS. C >I Al t ~ t" T~U 

0 ~-1.:1 1-5.000 

v , , ,, 1"'1,1..1..V\a .1cw \,Tll"4••·, "'t Rttt,,,t:; 1z;~ 
l.'J.1, !J. 0.000 -1 , 000 0,000 • .01)0 0,000 0.000 0.000 0.000 15.000 

• .. 
1Y 11 ."'! 27. 
21 J 

22 iy 

en ~· 24 
,s ....-------------------------------~-....:--------------------- 33 

en; ~· 
!1 ! I I '" ------·------------------------------~----------------------------------------------------·--------------------...,·u_, _.aJ ~ 1w~.,, -~ .• 
,lllr------------------------------------------------~-·-------.,-----------------------------, If ~ .l3 ' lu•• i,L_ 
N --U 

·•" 41. ~,...,.-------------------------------'---------- ----·---------,,..-~- ~------------------'-=---------------------' i•::1,' -~ i:: • 
.._ l9' ,;; st 

~ .~ ,!li1 
0 • 

1-•~---~--- - ....... ,-------- -- -- ·--- .....'.....--- _......,.__ __ ~___,__- -~-~-'"-+-,--- ______ __,... ______ ,......_,_,_ - ---- --- -------- -·- - ------~--.,.. --------~ - ~- - ~t---- -+.....-4-• -- ------ ..: ... _ .... - - -- _·_ :__ -- -- -· .~ ....... _,____ ---:-· - -- -----ss ., 
• •? 
; u r---------------------:--------...:.--.,---------------------------------------------------------------------.-, 11 

•• u. • 
: 4i • S9 

~ 46 01 

!e•r • 
0 4$ .ol 

" • 49' 1 65 

.;.,. 67 •• 
g ' >l ... ,ilH-----------------~--:--:--------------------:--~-~-~--------:--------,--:---,,-,----:--~---,---';.-------------------:---,;----..:.-..J; '! !'.~:: \• , 1 i' ' l ' !', j 1i4l• , l , • l• , 1 11 • 1l esl ! ,. f I• j; -

.. ,. ,._...,..~.,----------------,----_.,..--...._---------------------------------.-.~--------~~=--- -~...,--~--r----,.-------=~----~--11; . 1, r . . . 7 ri' ',. .;&_ '.. i ' -, ' ' ' ,.1 ,_, .! ,_ ,,_ ' ' . 
,.. 1•• , \, ,._, , • • , .. ,,, ·"• ,, .,, ... ., e •, ,; ,,.,,' I ,. :r, ,'' •. > I !,1s. 

••~; ' ' ,, •'"'•' i, ·•••: '1' •; ,., '• l ;;( 'l.., ' ' !',~, \,,r·, ,_ ' ·, ' ,, ' ' ,, , ' 
1 

' ' ', ' 

, ,;Ll,l '.'.1·'.!' . .''1:1 ; •
1

', .,,.,, , , ,~ ,!,· .. ,, 1
:',,, 1_•: ·;,i;, 1 , • !, ,.:}~,, •:•·! ,,, i/.,~,i',, ', ·,'.jt 1'! +:,«, ,.:,,1,'r~~'.,!J',

1';1,:_' ·.·• ,,·. ",·,, 1
•"•, ,1;11,'. 1,

1
• 1l,l•,' 1i 1,, :19 'I ·:,'I,( '·''i' ;i1;, 1' '•r ' ' -_ii.~/1::rd l l tf,b lt1):h' ,J· l, ~· 

11(·,\ 1;,l111!1l \'th. t' 11111:i'!•,, ~11
' \

1
·~
1
:jrt1:!h1u·1]:;,1,n !,l'.iJ·;Ht{;' Ji1'ii,:\!11'lij1,1, 1

i1:1•:li11;l'h ,: 1
: ~Ql'lli' 1iit1~~1 :\1~;- :ihh i 1:•fl! i1~:.:

1
}
1 
.\ ,"ll,

1
' :. 4,(~t1•~ •• ; :·: .;v!'";i' :1U.~1\j>l.~, •i; ·i 1,,a~.::\11i ii~ lf;::·:':(11 :i~'• i'~ t: \'..r, ~ .. 1 ' 'I, ~, .. ;, ,, !·nA::-

"\ I ! l,',1,lj,,,,\\>jll/)I .,, ,I••• ' I {' ', ,,·,J,tl ,, •' •, •If' , ' t' ' ~t. ' '! ,,, < t, :•• ,. '.' ,i,:, ,,,,f,c•• ••~• 
l •J ' ' ' ' , j•; 

i 
,e:• 



• • .•11' 

~

' -'PROF 2 

CUIV= 300 CEH\J= 0,500 · 
I *SECNO 500 .000 ] I ,, 

1 " 
,\ 

• 
• 2. 2800 NA .. T Q·J·.== s;n6,Co WSF.L= 587,6~; EMC (.11= · 5236.06 \JSEL:: 587.76 FIAT!O= ·0.0000 3. 

3 NI\J.@J_= .52'!J]_,_ RATlOS LOB,.CH,ilOB= 0 .. 0f\71 0,9887 0.0043 WSEL= 587.76 
• SECNO DEPTH CWSEL CR II-JS ,/SELK EG HV HI. OLOSS BANK ELEV 5 

• s Q Q LOB QC H Q ROB Ii LOB AC H ARO 8 VOL·· TWA LE FT IR I G HT 7 • •c· IME VJ DA · VCH I/ROB )!NL XNCH XNR W'fN EI.MliN SSTA 
1 ' • SLOPE XL Os L XL C Ji XL OB R J: T ~ I AL I H 2 I CONT CO~ I\ R TOP hJ l D . ENDS T ' ] 9 

· ' ' 

• O 11 • . ,_ ____________________________________________ , ____________ _;_ ____________________ ~-
;~1 :,ii ' 

98,0 218.0 TYPE= 4 TA R G ET= 0 • CJ 1 0 15. 
12 

VALLEY SECTION F~O~ 

~ • ::L 500 •. on , « •1 6•~ i 16 10390, 5. 

0

587,76 
10385. 

·--HOCKWOOD FIS 

0 ~!) ii_lH. 6~ 588.19 0.43 

-· 
_____ , 

o.oo o .,po 579.sn 
-s1r2:-5u 

'] 17 

~- 19., 

11 ' 0. 1 6. 1976. •. 0. o. 
•• 11 o.oo 0.315 • ::c, ,0.0001,17 0 

5.25 
0~ 

O.OD 0.120 0.035 0.120 0.000 569.,10 98.02 23 •. 

··-· __Q_._ 0 0 119.,98 218.00 0 • '.) 0 0 

e20 . • . 
~,,_.:..__1:LOW OISTRIBUJIOJL fOR SECNO=, SJ0.00 CIJ!jEL= _2,_!!_L. 76 --~ 
.,, I 

] 

25 _____ _: _______________________ ,::~• 
,,l~il 

• 23 STA= 

:: CJ{: E ~ 
.,. VEL,= 

11 ___ __: 

98. 
0. 1 

1 5 • !l 
0.3 

u •SECNO 1800,UOO 

100. 
'99. 9 

2 ., 8. ll.' . 
1976,5 

. s .. 3 
·-- ---,. l 

33 

'' ~-. ' ii .. 

••• 2800 !,AT QJ= 69B0:31 WSEL= S88.4i' E~IC Q1= 6900.31 WSEL= 588.57 ,tATIO= 0,0000 i,·· 
~ NAT 01= 7124 •. 1RATIOS L09,.CH,ROBa 0 .. 5163 0,455B 0.0279 WSEL• 588.57 
11 - ·-- - - - ~ -~ -7,,1 ' .1, :14 71) (: IJCROA_C rl'.!EWr STAT tOIJS• 2< 1 ·• 3 1 fl6?, 4 : TYPE= 4 TARGET= 0. [)20 . 141 • · 

1~ .......,___...., ____ -:--:--c:----,:-::-·=--=-:--::-::c-::-::--:-=-::-c:--::---::-:c--ccc:'."'::'":-:':::'"::":::--::--::----::-::-=--,.,-:-:::---------------•--"------·-----------'-----------~-- ':. i' 
I\,! VALLEY s1:1n10N FROM CORPS Of ENGINEERS SECT lOM v·10 ,it, . 

•" ' ' ' \ ' oe " ,........__J,? 0 0 .Jill_ 1 7 • 1 I~ 5 8 8 !2L C • 0 D ~i 8 8 ,_j]_ 5 8 ~ • 6 J:,_ __ Q..,..Q.? ___ 2,.__~3 __ Q_,, 11 ?.! 1_. 9 0 --~-----
• ", 103'90, 5372... 118-26. 191. 8005. 1896. 617. ·, 121. 115. 586.70 149 

~•::, . U~20 0.47 ~-5S 0.31. •.,,.~•. e.051) 0.1_2e 0,058 . 571,40 221,30 si"e 
-- G.OOQ.,aL\l_ 1,50., ,~,no. 5'10 " 2 'J · 0 0.00 1648.,06 1869.36 

0 - ___,-.--..,............_............._........_.. ______ ~----------·---,--~----,-----~--~ 0 40 ' '53 

i ... ' ' • _,( __ ... ___ --...---~ -----~------- ...... --------- ___ _,_._,_ __ ~--. -,..... ... _..,_ --·------~~ ... ------+--------•_.. ___ .........,_ • .,....,_. _____ - ___ . ..__ ........ -= ....... --.,.._·---~----- ----~---------- ~._ ... ._ _____ __._,. ______ s,5, -
! "tJ..QJi,..Q4STRIBUTIO'L FOR SECNO= __1.12..Q....QJ)__ CWSEL= 588 58 . ·_ . · 
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~. t•,·, .. PER 1Q:: 1,4'. '• 3 ____J.8 ~.9 6.5 10.5 4,9 8.,3 46,5 · .'1.6 ,,,, 
=· •~ AR~A= 438.6 895,6 1466,6 823.3 873,3 '1526.6 n53.3 1246 1,,6 1896.3 617,1 e,: ~-•t. VEIL= IJ,3 o.s D.7 • .1 '.J.8 , 0.7 u,'7 0.7 2.5 ·o.3 ...... 
·~ 48 """ 
" ~ "c• .•,SECNO 4 1,00-.000 . ' , : · · -~ ] 65 ie10: . 

1
2<lQO MAT. Q1=· S1r°78,8·6 MSEL.= 1 5~~.94, E1JC, fj1= 5778,.86 IJSEL= 589,04 fiATlO= 0~_0000 ;,. 

e 1, '.l?J\T Q1= 51.;!97 RATIOt L,013,,C!i,iR(l• ;o 0.0077 0.5201 o.-~2 l~SEL:= 589.04 , . 
S2,,;','', , ' ,', ' ,\: ' , ,,,i ,,, 1 ,, :,, ,,,,69 

[•, ), I l ' ' I 11 I ,, ,, ' ,, ' ' , I' I ' ' ' ,, ' ' ' ' 

• • 53 , , -~ili70 EINCROACHMENT 'STATIONS= · 1 39.Q ,' .146_0.7, T,YPE';'· ,., 14 ,1'ARGEl= ,, ,,1 ,0.020, .... , , 71 • 

, ::v'":-:-'~· VALLEY SECTICN, F~O;~: CORPS 01' Hl~iHlEEl!S S~CTI.Ot, ,v•~ -- --:--..,,_ ,]'11 ': 
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• 56 ,l ' ,, ,', , , ·,1 , 1 ' I, ,, • ' , ,I ,, , ,. 
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!"': 11 

1 
,! ,' : ,: •11 i11'J\1 ,

1/,/ 1; ' 1 !:111, ••.!"ll , , ]i!.'1,}r t ',, 1 
• ·'-1. IJJ 1Jw\1"\1::l:1 '·;)'\11 J1l J ,f,,Jl 11,'11~ , 111 ;, :"'- ::i: · l', 1l'i i'.,~~,1, 1:11111/'i'J.: ;111 11 111,1,.,,11;1:1,f 1,\ J •• 11,,111 r'L,11/;L,11/ 1:,,;J,,, '1 1;-ih l'.\1i h1;;1; t

1
11i i,: ,;J j 'J,liJ r; .. ; 1 .i1:11:h1'.1, ;1/, ;!' ,,

1 11 11 1 , ., Ir'· 1 !,!!;'·, ,,,i~ I' ,,1 •1!,lt,•!: ',,:•i •'i1·i 1 'i\r
1 

1, 1 11;J, •. e ,: 
, I 11, ,1 , ' , ,, ' , , •, • ' l, ',"; , ' '" ,'' _ ' /.I', ,' 'i, 'I:' , 1,'j, l/' ,', ,i, ",'.'}'' '<J' .,,J11i 1 ,'"}" m\,,;11• lrl'lfr'.:,.H' '> 



• 4400.00 19.67 589,07 0,00 5(!8,94 589.16 0.09 ID; S 1 0. :J2 580.60 • 
10390, o. 5356. 

[;j) ·,. 0.46 o.oo 3.31 
503~,; 0. 1619 •. 7122 •· ,4 42. · 61 • 5 81 •. 1 0 

0,71 0.120 0,050 0.120 0.065 569,itO 39.00 
1 it0(1 2 0 0 o.oo 1421.69 1460.'~ • ~. :c:,: D,001j338 1000. 2600, "14!,JLJ, <: l/ \J u.uu 14<:I.O":' 14ou.oy 

, ' 
~•• · F ~ 0 W D I S TR I 8 UT I O ,~ FOR S E C r,;Q" 4 4 0 0 • 0 0 C W S EL= , 5 8 9 , G 7 ! ·,1 1·\ 
•~ l~I 

4400.00 
- ·- ~ 

" 
es STA= 39.· 130. 300. 500. 700. 850. 1000, 1150. 1300, 1461. 1•• 

• E'ER Q= 51,5 9,7 8,9 7,9 5 2 ~.8 4 4 3.9 3,8 1r· AREA" 1619~0 1.;C,2.2 121it.11 1134.3 783,2 745.7 708.2 663,2 671,2 •:L 'VEL=. 3.3 O.B O.I.! 0.7 0.7 C.7 0.6 • .(,. 0,6 

. 10 •SECNO 6200,000 
• 11 2.!! 0 0 NAT Q l= 5 O O ,, , 6 5 1,t S Et= S 8 9 ; 4 0 EN C Q 1 = 5 o·o 4 • 6 5 W S E L = 

•, ::c· _NA~ Q1= 5109. RATIOS 60B,CH,ROEl= 0.5779 0.4221 0.0Q,QQ_ WSEL= 

~ • 1, ~; 4 '. 0' ENCROACHMENT ST AT l OMS= 
! IS , 

!! ,\I• ' VALLEY SECTION FROM 

2611,2 1485.0 TYPE= 4 TARGET= 

CORPS OF EtlGlNEERS SECJION VB 

589·, 50 
589.50 

RATIO= 

0.020 

0,0Q00 

J:l. 
13 .ll. 
11 • li. 

{~/ ' 

23. I•" -1;! 6200, 00 .. r- 10390. 
... o ..,.., r:!"On ~., --- ·· --- -- uu u.1-t'+ u.uu .Ju, .• -,u~-------------·--------------,· 

n Ann R::> ~Qn 1.n ·is·. 
0.00 589,40 589.61 0,08 n J , n nn i:: a? on 

6S99, 1339. 
e20: • ,63 

21 ~ 0 • 00 D 4 2 6 

...... 20 o:a6s s11::so 261:20- l21e· 
600 1800 ou~J.. c: U u u.u\J 1,,c..;C- 1 , .... u ....... , 

------.:..Ji _____ .,,_~----~~----~---------------·------- 29 

() .. 0 - - --- ~ --
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600. 2, 0 n n nn 1 ..,,., ~ ~-. ., /.Q"t ,_., 

" . ,, !I • 

l, F' b O 1; DIS JR 18 UT ION FOR SEC NO= , 6 2 0 Q_., 0 0 _lJ!.il._\_.::,_,__..5...c8_9,._,.'-'5-'3, ________ ~-------------------------------, 

.::~,TA== 261, 300.. 450. . 550. e,so_. BOO.· 950. 1100. 1250. . 1385. 148,5. 1:. 
"J-- PER Q:: 1.4· 6,it 4,;! 4,3 7.4 8.4 8,5 B.6 7.8 43,0 __________________ ......,,,,,, 
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30 -------------------- ·-------------- •, ' "CmNO s2r,o,ooo · - - . J',11 .,2 2800 ~AT Q1= 71)98,40 \ISEL'= !il:9,85 ENC G1= 709S.40 \!SEL= 589,95 RA•IO= 0,0000 ,as. 
Ii NAT G1= 7227 RATIOS LQ§,CH,R".lil" 0.2140 0,45{,3 • ,3317 WSEL== 589,g'S -c-:-:o~::-,---,,,,.,----------------------· 
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;: _ TI l'iE V LOB V C l1 VROO XN L. Xfl:C H .l!i!L _ __J/.l~!__ .ELM IN SST A 
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~ ,.~. 
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1 4-J ' I ' 1 , , I I 

'f '13 r,~-r--r .. -VALLF.V SECTION F~or'> co,::irs OF E•NGIMEE':.s:, secr101; V7 · ==i· ·,:is, 
~-441• > I .j • ,sL 8200 • .Q.Q. ,1B,t,11 589._98 o.c;CJ 589,!!,5 · li90.D3 n.os 0.41 0:01 583~00 .• ·. /)9 
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~ •• '0,000?11 1000. 2000, ssc. 2 .o IJ o.oo 1269,56 1536.01 
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1 ···F~, es•, ,, ··vEL= •.~ 0,7: O,? , 2,f.i, o.ll·, ;0.7 ,0•,7, ,·, .D:8 · 0;·7 ", 0,8,, ·0~2· , •
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, • ,,, .. ,P ,, ,: 'JI,; ' -, I ' I· I l 1 1,1;1 JI I •1:: 11,ft' j'! '; I t1,,1j 11 ,\ I 1l ' ' I' I ti . ' 11'' II ,,l )' I ,I 'I' j' t ! P: ', '! j' / ,I ii)' j•l I ' ,,! I ! ' ; ' l•,' :1 '' I IL· I 1, ,, , ,, h\ ! •t: '1 )I /i 11'.11 \'I'! 1 ~ ' ' ' JI ,, ' 'l 1('1;: ,.' , l ';1 ' '! ) I '·l :I 111 ,', ' 'I ' 
. r ,Ii' . 111,· -11•• I i "' 

1
,
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' *SEC NO 10300.•000 . 
Ki) 2 8 0 O · NA r' ·u 1 = 7 '• 0 4 '. /J 8 l~ SE L: = 5 9 0 • 1 6 EN c Q ,1 = . 7 4 0 4 • 0 8 W SE L = 5 9 0 • 2 6 RATIO= 0. 0 0 0 0 •. 

,, . . . 
,'I ,I 

~·' A A1= 75. 8 RATIOS L08,CH,R08= 0.1178 0.5323 • .3499 WSEL= 590.26 

• : 3470 ENCROACHr,ENT STATIONS= 743.2 2224.0 TYPE= 4 TARGET-= o'.019 1-: •. ' 
,4 . VALLEY SECTION FROM CORPS OF ENGJNEEFS SECTIOM V6 l .l ,.: 

6 -----

7 
. - - ~ ·- • r - ""~.., ,.J ' \.J r_ V ,_, \.IL' J', '~ .,r,11.1.~-. .., • u ., IL.I ! .. 11.,,; u. vv ........... .,. u 

10390. 9 

eo 11 49 .• 5629. 3,61 2. 1 860. 
1.14 1),6,1 2.49 a. 5' 9 0. 1 2C .,. 

il,:1 
0.0001'95 90~ 210G. 9 0 C'. 2 

2264. 6092 .. 
o.oso .0.120 

n (l 

110,. 144. 
·0.069 572.90 

o.oo , 1480.84 

581.40 
743.18 

2224.02 . , 11.' 
.aJI . 

'en ll. 
FOR SECNO= 1030C.OO 12 .... ..., ,. 

i 
Q..I ST B I Ii! U I I ON - .. 

"' . 13 

· ST.A= ' 743. 775. 1 s1 s. 10?5. 
~D n- n , 

n ' Hl.C 54 2 I 

AREA= ,110.u 115.6 1628.'7 2264.4 

~-1• 
!! ,s ' B I& [ C."' ~-!. u,'.;! ~ 17 · • • u < 

cwsu._= s9• .;is ------· 
1177. 1200. '182 5. 1875. 

'_j_. 1 27.'2 z •. L Q.5 
175.5 4425.8 374.1 102.6 

1395. 1925. 2025. 
0.3 1 • 1 1 • 1 

92. 4 308.1 '.3015. 1 

--
2125. 2224. 

1 • 1 
3-o·s-: I 

,,,·, 
. ~,,. 

21 

VEL= 0.4 0.6 0.6 2. 5 o.7 D.6 0.7 o.s 0.4 0.4 0.4 0.4 !l. 
" 19 ( 

' 
• 20 • - • .. • •• - - - - - ~ -

21 -~ -· 

.. s1:.~r,iv., <:vuv.uuu - ~ 75 

2Bco NAT Q1: · 3,;10.26 WSEL= 590_.83 Eh•C Q1= 3670.26 \,/$EL= . 590.,93 RATIO= 0.0000 , 1, •. 
Jl!.8.!,...<,1= 3742, RATIOS L0'3,'Ch,RO!l= 'J.0469. O. 7983 0.1548 1,JSEL= 59[!.93 ,,,,. 

ili/1 :l'J, 

3265 DIVIDED FLOW l;• .. 
• :r3470 

77 I I ' ' -~-------------
ENCROACHMENT 'STATIONS= 447.8 11,;)9.7 TYPE= 4 TARGET= 0.019 

, . ·-------- -·-·-·-· ·-··----·· .. - ... --,--------- --·-· 
VALLEY SECTION FRO~ CORPS OF EN&IN~ERS SECTION VS 

·=333 , .; »e· 
- :II ·--. ,, 39. 

ro 1.29 •• ;oo 17,55 590~95 0 DO 590.83 591.23 0.28 D.78 ,0.11 588,00 

.::
1
! 10 ~~1i ~~~;i s::~s 71:63 ~~;~a ~~~;ii 6~i~6 6:6~6 57j~~o 4~~:7~ 0 ·-~~. ··· ··· .. ··-····-·-··-·--·-···· ... ·········--7::. 

" o,oo•797 19'0•., 2600. 1:?:c.:. 2 c 1) o.oo 112.19 , 1409.67 _,,,, 
~ ~ -~ ' u. 

,11, r---E,l;_QjJ_~p I S·TJLl.8U TI ON • FDR SEC NO= 129 OG. 00 Ct~ ~EL=, 5 90. c~<;______ ------~........_:_-----------------,...--...,--· 
" ' ' 149 -~•tt.! , STA= 448. _7 •C. ',. t~,o·., · 860. , 81!,c. '·. 950. '1375 •. 1410. ll. 

r ;v I, PE l~Q.;:..._ _3...,2._ 0 6 81 3· 1 , 5 t, .'4 . ___ 8. 11· ____ O. 9 ------···-------____________________ __, 
11 - - ,-,- ~- ---~-- --
~ 40 , ~REA" 5_65.7 . 8~., .. 18()5.3 127.9 405.8 840.2 122.4 . . 1 . 53 
·¼·!'.. ~·-.:. .:.,.._v.EL':!-. ~~O ._¢ ___ ~~.D •. 7.· ____ _A.l_ .. - ~ .. L ~·--~·--·1.·J~·----J .•. Q. _ ~-- _.P .• JL '--- .L.,.~-...... -·-·--·-·,..:. ... c __ ·--~ •··----·--···--· .. ·-·- ·-----··-------.·,-jj •. 

:::I' 42, , ' ' ' ' · ' ' ' ' 
• ~ 

t .. M ,sECijO 15~00.000 
§ ec4, • 1 ", 

~ ~• ....,...:.2.470 ENCROACHM,ENT STfiTIOllS= 
,. ,,it:i,,' 

:,S15,..0 100C.O I..Y:f'J = 
!1 ' 
i -47 VALLEY SECTIOre .FROM CORPS ·OF 'ENGI!'EF.RS, SECT!Ot, VI,. 
1111 46' 

TIIRGEl= 6!!.5'.00fl J 
ll ' 

59,. . ' ' 

jj~ 6S. . ' ' 
~:" , 1:;soo'~oo 17.76 591:9.6. 0.01:. 591,86 592.pn • o.,,, o.s9 o.os · 586.70· :J6l 
jeio 10390. 20_8a .. 7357. 91,4_ 2:;33_ 2340. 1115 .. 1672., 225. 585.:30 67. 
,., s, 1 51, o • .ll.;; 3! 11. o. 7 4 · ·n~ 100 o (i,40 0.100 0.061 574.20 · 315.oo ' , 
, I? ':' O·.OO•J'204 ::,2390"" '210Q. , ,2900,. ,2 .. Q . , o, . o.oo :685 •. 0,0 ,,,:,1000,,00 "', '69 
'. ' ' I ' ' • ' ,., ,' ' ' Sl ,, ,1 t , ,, ,; I ,, ,i !'•• ,, ,, , I ' ' ', ,1' , ) ' , • 1 I ', ' •, 1 " ,!•' ,, i t' \' • 

, • I , : I ' I S 
1 
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1 11 ' 

' S4 ' ' -----,--·-------------·------· I' .• ::r·f~Oli 01·s;1i/l~S
1

~T:l:~:1..:,F~R SE~f/0~. ,;1,58rJ~.·0~, 
1 ,C',;SF-i~·.· 59:•'.)6,:' : , , ,',," - , ,',.' . .',,,,. , . , . . 7'~::! 
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1 ~ r ' ,' ' 1 ' IJ I I 
>,1,.,,,,,l, ' -, , ............... t"_ ' "7'"'1 ----- ',"' ,, • l; 
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1
,r 

I 
i. 1 1 I , 1\j I l, , 'jiL 11 11 1j1,1, !j 1 •!111.,1 I 1lj ! I l·P!l

1
•11 1 lij , >14\,II l1J1 ,1;,11!,,/ \1 111 1 1,l.1 , Jt,H1 1, 11 1[,ll/ ij l I 1ll ' ,I l' lj i' ,,i, / ,/ I' P\ 111 '1-, 1' i I J j j,J1 '.ij,\f jr,,1 ,l• \,ij, I i, j,,1{,.,,,j/11 1)~. ,11 ,!1• l, ,ij 11 1, 111 

1 J,l11''j 11,1 1: 11 1 :,, lj :11 '11ii ', .. t 111 11 , Jl ,,,,j,1 ~ l ., 1, , 'l "1' •, \ l' 1.! /'I • 1 • • 
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• STA= 

~ 
PER Q= 

ARE.A= 
,......_ VEL:= 

1 ' 

315. 
6.0 

742.8 
0 8 

• 2 *SECNO 17080.000 
3 

•~•1-. --:3:::-2:::-.6:-5::--D-I,-, \_I_I _D,:-E_D_F_L70i, . , 
4• 0. 500. 

7.0 5. 4 
8 31 • 4 '716.4 

D.9 0 •. 8 

600, , 61,Q. 
1 • 6 7• .a· 

242.6 2339.7 
0.'1 3. 1 · 

79 :; • 1000. 
9. 1 

'1314.8 
0.7 

•• 
• 

I 

, . 
\ ''• I , ,sn 

, . 
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I 
IV. HURON RIVER (DETAILED) 

! 

Detailed studies of the Huron River were performed from 
I the corporate boundary of Flat Rock/Rockwood to the 
I 

west! corporate boundary of Flat Rock at Inkster Road. 
I 

The downstream cross-section was the most upstream 
I • 

section used in the Rockwood FIS (Reference 1). Cross 
I 

sect~on information was obtained from U.S. Army Corps 

of Engineer survey data on the Huron River (Reference 4). 

This 1 additional information was supplemented by U.S.G.S. 
I Quad,Maps of the study area which consist 5 foot 
' interval contour data (Reference 2). The flood plain 
I 

of the Huron River within the study reach varies from 
I . 

grassy ·lawns to woods. 
I 

I 

Cross section locations are shown in Exhibit 1. 
I 

Table 5 cross references section designations by showing 

compJter section numbers which corresponds to the cross 

section letters shown in Exhibit 1. 
I 

Exhibit 8 contains bridge sketches as well as computations 
I 

for total bridge loss coefficients. 
I 

I 
Tabl~ 6 lists discharges that have been approved by the 

' MDNR for the Huron River. 

A. METHOD OF ANALYSIS 

! 
' The HEC-2 backwater program was used in developing 
I 

.water surface profiles (Reference 3). 

I 
Table 6 also contains selected flood elevations 

- from the HEC-2 printouts. HEC-2 p~intouts including 

~omputer cross section plots are presented as 

Exhibit 9. Water surface profiles resulting from 
J 

the backwater analyses are presented as Exhibit 10. 
I 
:(Exhibit 9 is contained in the 11" x 15" folder 

enclosed with this report). 
' 

-13-



·.; B. 

I 
j 

[VARIABLES AND COEFFICIENTS 

I 

' ,Roughness coefficients (Mannings "n") were estimated 

Jby field inspection at each cross section. The 

roughness values vary from .02 to .OS for the channel 

and .07 to .12 for the overbanks. These values 

are consistent with roughness values recommended 

and used in engineering practice. 

Expansion and contraction coefficients are .3 and .l 

respectively for mild transitions and .3 and .5 

respectively for abrubt transitions. Expansion 

and contraction ratios for effective flow areas are 
' (4:l and 1:1 respectively. 
' I -
lAll weirs were assigned a coefficient of 3.0, Pier 
I 

shape coefficients varied from 1,05 to 1.25. 

HIGH WATER MARKS 

II 

The Army Corps of Engineers _(Reference 4),
2 
lists the 

~ater levels measured during the April, 1947 flood as: 

FIS x-Section Elevation 

D 586.7_/ 

E 587.2 

F 58i.8 

G 588.8 

H 589.2 

J 589,5 

K 590. 7 _,, 

The 10 year flood profile as presented in this report 

~enerally runs slightly higher than the 1947 flood 
I , -
elevations. Losses through Telegraph Road for the 
' ' 10 year storm are the same as the losses experienced 
in the 1947 .storm. 

I 
j 
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I 

[
The past Flood Report of Southeast Michigan Flood 

1
June, 1968, (Reference 5) lists the following two 

'within the City of Flat Rock: 

Location 

29645 Evergreen 

(Approximately at 

FIS x-Section G) 

269161 James St. 

(Between Dam and 

Western Corp. Limit 

Between FIS x-Section 

Q & R . 

H.W.M. Elev. 

j 
589.30 

593.01 

of 

A flood profile for the 1968 storm was developed with I -
1

the ·HEC-2 computer program (see Exhibit 9) and the 

historical flood elevation at cross section G was 

batched to insure the accuracy of the computer model. 
I 

I == 
The flood elevation 

--
between sections Q and R are 

I . 
,considerably higher than the 1968 high water mark 
' aue to changes in the hydraulic characteristics of 
I 
the Huron River upstream of Telegraph Road. Within 
' 
~he past 10 years, the gates on the control structure 
I 

for the diversion channel located west of the main 
I --~hannel have been ordered closed by the Michigan 
I 
Department of Natural Resources. Therefore, flood 
' flows which were once divided between the two channels 

~ust now dischli.rge in.the main channel; thus, present,...-
1 -

day floods will produce higher fl9O9 elevations than 
I --- ------ --"- ---- -- ·-
the historical floods. 

-15-
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D. 1STARTING CONDITIONS 
I 

E. 

·, 

The starting water surface elevation used in all 

backwater computations were the water surface 

elevations computed for cross section A in the 
IRockwood.FIS. 

SPECIAL PROBLEMS 

Divided flow occurs upstream of Telegraph Road; 

!however, as explained in section C above, the main 

gates on the control structure for the westerly 

channel have been closed for years and will remain 

closed as ordered by the Michigan Department of 

Natural Resources. A small amount of flow is maintained 
I 

!in the west channel due to an overflow spillway and 

la fish raceway. These spillways are 9 feet wide 
I 

1compared to the 180 foot wide spillway in the main 
' 
'channel. Furthermore, during major storms these 
I 

'secondary spillways will not a-ct as free flowing 

~eirs due to the configuration of the structure; 
. I '"" ··fherefore, flow in the west channel is a small 

percentage of the total flood flow and is n~glected. 
I 
However, a floodway is maintained at the banks of 
I ··- --
the west channel. 

I 
F. GENERAL 

I 
Computed water-surface elevations were developed 
I 
to an accuracy of .5 foot for floods of the 
I 
[elected recurrence intervals. 

I 

I 

-16-



I 
I 

. ·--·- .,.-,-. ,.~ 

:All elevations are referenced to the National 
! l Geodetic Vertical Datum of 1929 (NGVD). This 

;datum is equivalent to the U.S. Geological Survey 
I 
' (USGS) datum. 

The hydraulic analyses for this study are based 

J only on the effects of flow unobstructed by ice or 

_J debris. The flood elevations are considered valid 
; only if hydraulic structures, in general, remain 
I 
'unobstructed and do not fail. 

-17-



CROSS 
SECTION 

A 

B 

C 

D 

E 

F 

G 
H 
I 

J 
K 
L 
M 
N 

0 
p 
Q 
R 

i 
I 
COMPUTER 
I ; NO. 

500 

1,800 

, 4,400 

6,200 

; 8,200 
i 
:10,300 
I 
il.2,900 
!l.5,800 
!17,080 
! . 
:17, 180 
!l.7,246 
l.8,700 
h.8,712 
19,600 
I . 
:19,700 
h.9,747 
h.9,753 
~2,300 

TABLE 5 
CITY OF FLAT ROCK 

HURON RIVER 

ARMY CORPS OF 
ENGINEERS NO. 

V-10 (40800) 

V-9 (42900) 

V-8 ( 44 700) 

V-7 (46700) 

V-6 (48800) 

V-5 (51400) 
V-4 (54300) 

B-4 (55680) 

B-3 (57200) 

·-
B-2 (58200) 

-18-

DESCRIPTION 

+ 500' u/s of Rockwood/Flat 
Rock Corp. Limits(sect. 
from Rockwood FIS) 

__ + 1800' u/s of Rockwood/ 
Flat Rock Corp. Limits 
+4400' u/s of Rockwood/ 
Flat Rock Corp. Limits 
+6200' u/s of Rockwood/ 
Flat Rock Corp. Limits 
+ 8200' u/s of Rockwood/ 
Flat Rock Corp. Limits 
+ 10300' u/s of Rockwood/ 
Flat Rock Corp. Limits 
+ 12900' 
+ 15800' 
+ 100' d/s of d/s face of 
Telegraph Rd. 
d/s face of Telegraph Rd. 
u/s face of Telegraph Rd. 
d/s face of Footbridge_ 
u/s face of Footbridge 
+ 100' d/s of d/s face of 
R.R. Bridge 
d/s face of R.R. Bridge 
u/s face of R.R. Bridge 
Crest of dam 
At Flat Rock Corp. Limit 
(extension of Inkster Rd.) 

\ 



LOCATION ___ _ ---- --- ·-

I 
~ 
IC 
I 

@ Corp. Limits 
(0 Mi.) 

@ Telegraph Road 
(3.3Mi.) 

@ Dam 
(3.7Mi.) 

@ Corp. Limits 
(ext. Inkster Rd.) 
(4.2Mi.) 

TABLE 6 
CITY OF FLAT ROCK 

HURON RIVER 

SELECTED FREQUENCIES 
¼O~ Y-r.-----50-Yr·. 100·-Yr. 

Q= 6480 CFS 8750 CFS 10390 CFS 

584.2 586.6 587.7 

" 
590.9 593.6 595.7 

594.l 596.0 597.7 

\I 

594.l 596.0 597.8 

\'I! 'U 

500·-Yr~--- - ~----
12100 CFS 

590.2 

598.0 

599.9 

599.9 



v. 

l 
I 

I 
l 

I 
SMITH CREEK (APPROXIMATE) 

l 

i 
An abproximate study of Smith Creek was performed from 

the 6ownstream corporate boundary of Flat Rock/Brownstown 
I 

to the north corporate boundary of Flat Rock. The Rockwood 

FIS !(Reference 1) was. used for the downstream portion · 

of the study. The Smith Creek flood plain study (Reference 6) 
I was used for the upstream portion of the study. 
i 

Folllwing are two locations on Smith Creek with their 
' resp~ctive 100 year elevations: 
I 
i 
i Location 
I 
I 
1Flat Rock/Brownstown 
!Corporate Limit 

I 
!u/s of D. T. & I. 
:Railroad Corridor 
i 

-20-

100 Year Elevation 

577.9 

597.9 



1. 

2. 

3. 

4. 

5. 

6. 

- ' -- -------

f 
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Brlclge J..os:se.s - SB Cc:Nd 

RaP•a•Nc• 

1.gs 1/Ee-z ----'!-'"--• ,17anual 

_______ . ___ )¥..here ~ = trldion __ lo~ _('()£/f/cient _ ·-·-·· _ 
__ .. ___ . --~ __ .. ke. e17f~an~e loss coefhc,e/lt . .. _ 

' ,... . . " . . 

. _ _ . . . · _ kp • 1055 _fron1 1!Jt.e.rmedt'ate hiers ... 
D£ • .J.• of ·D_,,..t • . r __ Seri p1,t01') or1clJ..e, • . _ . . . 

__ --~ = ,.:2.9. I ni<. l '/.R If/a . -/4.r.. En3lish un✓-6. 
!lrea = ~ x 11, 7 =- el;l;?'!rJS wp =-:J.( "-5 -fl/. 7} • /3, . 

- R_,. %p, J.~_,;,',f.:: £% =,,&,~5 ,I.= 47' . 
. ·.h ll'amposife) ,.J,¼){o.t:11~ + Z(~OJ/31)/?8.4 -=- _~.o~7 

' 7, (_ 

-~ Kf= ~9.1 .I( { /J.I~)~ x -1-7' / '<P • .3s ~ t).//3 I _ J 
t- ~a11hc-J~sif 

Ke_• ~.4 rg!%~J I ks, , I=· ms P.7 • I 
_. _. 1 . 0 if hr-,·1ge hi!s no i,n.f_er_ntediafe piers 

·-· :/ ----kp-=. 1b~oD /t brlc/ae has_, i11termedt'ale /:Jie;.s /lie-~ / 
---~---·- J mant0 

l :1 !"'~~, -I .:/) ,/f, :: J:f ' ~ ,:i,o_s: - , /, (, I .,_ -

4. Rol.£.,J, L6n~th c,{ weir =- __,O..__ Co if raid t>W BTcarcb) 
~j GO~lil O Loet+i'c.ient ot a,sc.har:e. =- o,u Hf;l..-.c. mctt7 
5 .. SWC_,.. ~i-f?n 1 .• ~;d{b cf bridqe opt>ni nq (il1l. pie.r~) : Sou, . - _ . 

~ 
f:SWP= -total !Jld~h D\- Obstnic..+ic,n "J 51 fi·el& dctia 

'I. BAff.A:. b--;d~e openiflj inc.._piers ~ 54'{!5. , . 
. SS = side slope, .. _ ___. ___ , 

. lJ-.,orizonta.i per I verlieol lknit) 
9. l:LC.Hlt = t/t;vation of channel invert IJ./S side :.---.----i 

.. _ {o if eq,ual -lo minirn1A.rn eJe.vation in f?t"el//ou5 x-sce,t 
IO, £LCH.D" t/£.vation of channel in~ert D/s -Siae:. _ __...__-... .... 
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February 12, 1980 

Michigan Department of Natural Resources 
Flood Insurance and Flood Plain Delineation Unit 
Water Management Division 
Stevens T. Mason Building 
P. o. Box 30028 
Lansing, Michigan 48909 

Attention: Mr. Dan Morgan 

Re: Engineering Contract H-4542 
Silver Creek Hydraulic Analysis 

Gentlemen: 

d- I ·1 ._; JlJV j - j ! ' _(5{. 

~nclosea is a report wnicn descrioes tne amended hydraulic 
study for Silver Creek which is associated with the City of 
Flat Rock - Michigan Flood Insurance Administration Study 
performed by this office. This report incorporates your 
comments of December 13, 1979, and is supplemental to the 
report which was submitted to you on October 17, 1979. Your 
review and approval of this report are requested. 

Please contact William J. Weaver of this office if you have 
au_y '-:lueot~vuo. 

Very truly yours, 

WADE, TRIM & ASSOCIATES, INC. 

JLl~U-
Glen A. Roberts 

GAR:WJW:gf 
HUD 2009-07 
Enclosures 
cc: Mr. Martin Gunn, Federal Emergency Management Agency 

Mr. Wallace Weaver, Federal Emergency Management Agency 

25185 Goddard Road P0.Box10 Taylor, M1ch1gan 48180 (313) 291-5400 Wats 1800) 482-2864 

A Member of Wade-Trim Environmental Group • C1v1I Engineers • Land Surveyors • Community Planners 
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II, SILVER CREEK (DETAILED) 

• Detaiied studies of the Silver Creek were performed 

from the corporate boundary of Flat Rock/Rockwood to 

the c6rporate boundary of Flat Rock/Brownstown. To 

ensur~ continuity, initial cross sections were the 

upstream sectfons used in the Rockwood Flood Insurance 

Study: (FIS) of Silver Creek (Reference 1). A total of 

• 

• 

8 valley and 6 bridge cross sections were field surveyed 

and c6mpleted in May, 1978. An additional 24 cross 

sections were used in this analysis. These sections 

were 9ased on interpolation of field survey data and 

U.S.G'.s. Quad Maps of the study area which consist of 5 

foot interval contour data (Reference 2). The flood 

plain 1 of the Silver Creek within the study reach 

varies from grassy to heavy woods, 

Cross,section locations are shown in Exhibit 1. Table 1 

cross:references section designations by showing the 

computer section number which corresponds to the cross 

secti9n letters shown in Exhibit 1. 

Exhibit 2 contains bridge sketches as well as computa

tions'.of total bridge loss coefficients. The Gibraltar 

Road ~nd the Telegraph Road bridges were considered to 

be skewed. 

Table 2 lists discharges that have been approved by the 

Michigan Department of Natural Resources (MDNR) for 

this Creek. 

A. METHOD OF ANALYSIS 

The HEC-2 backwater program was used in developing 

water surface profiles (Reference 3) . 

-2-
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Table 2 also contains selected flood elevations 

from the HEC-2 printouts. HEC-2 printouts in-
' eluding computer cross section plots are presented 

as Exhibit 3. Water surface profiles resulting 

from the backwater analyses are presented as 

Exhibit 4. (Exhibit 3 is contained in the 11" x 

15" folder enclosed with this report.) 

B. VARIABLES AND COEFFICIENTS 

Roughness coefficients (Manninos "n"l were estimated - ' 

by field inspection at each cross section. 

Typical roughness values for the main channel range 

from .015 to .040; roughness values for the overbank 

areas vary between .018 to .12 for all floods. 

These values are indicative of summer month conditions 

and are consistent with ruuyhuess values ret.:umm~nd~d 

and used in engineering practice . 

Expansion coefficients vary from .3 to .5 and contraction 
I 

coefficients vary from .1 to .3. Expansion and 

contraction ratios used in effective ,flow modeling 

for all bridge sections and natural constrictions 

~re 1:4 and 1:1 respectively. 

C. HIGH WATER MARKS 

No documented high water data exists for flood 

elevations on Silver Creek. 

D. STARTING CONDITIONS 

Starting water surface elevations used in all 

1:);:i,-.ln..rrlt-or r-nmpu+-;d·i nnc:: were the flood elevations 

at the Flat Rock/Rockwood corporate boundary as 

determined in the Rockwood FIS (Reference 1) . 

-3-
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'SPECIAL PROBLEMS 

The D.T.&I. Railroad corridor causes a major 
I 

·constriction to flow on Silver Creek due to 
! 

1inadequately designed culverts. This constriction 

~s so extensive that it causes a transfer of flow 

;between the Silver Creek, Smith Creek, Cook and 

'Gladding Drain and Huron River basins during major 
1

floods. Analysis of inflow hydrographs and resulting 

peak elevations for all the basins involved and 
' 
'review of a flood routing study on Smith Creek 

(Reference 6) indicates the following: 

1. A 100 year flood in the Smith Creek basin will 

not cause a diversion of flow to Silver Creek 

and alter peak flow rat~s. 

2. The 10, 50, 100 and 500 year floods in the 

Silver Creek basin will create flow diversions 

to Cook and Gladding Drain, Huron River and 

Smith Creek . 

. Therefore, a flow diversion analysis (Exhibit 11) 

:was performed to determine the effect on peak flow 

,rrltes in the Silver ~reek basin rlnn to estrlblish ,----- --- ---- -- ---- ------ -------- ---- -- -----------

'.flow distributions for all floods analyzed in this 

•report. The flow diversion analysis was performed 

as follows: 

1. Flood elevations were determined on Silver 

Creek with the assumption that there would 

be no diversions of flow (See WTA submittal 

dated June 20, 1979, Exhibit 3). The resulting 

100 year flood elevation upstream of the D.T.&I. 

Railroad corridor was 602.51 . 

-4-
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3. 

Stage/discharge rating curves were developed 

for the following: 

a. Overland flow from the Silver Creek basin 

to the Cook and Gladding Drain basin 

(Exhibit 11, Page 4). 

b. Overland flow from the Silver Creek 

basin to the Smith Creek basin (Exhibit 11, 

Page 6). 

c. A 42" culvert on a tributary to Silver 

Creek upstream of the D.T.&I. Railroad 

corridor (Exhibit 11, Page 5). 

d. D.T.&I. Railroad culverts on Silver Creek 

(Exhibit 11, Page 7). 

All four of the stage/discharge rating curves 

above were combined to form a total rating curve 

for the area upstream of the D.T.&I. Railroad 

corridor (Exhibit 11, Page 9)·. 

4. A stage/storage curve (Exhibit 11, Page 8) was 

developed for the areas upstream of the railroad 

corridor in the Silver Creek basin which will 

be inundated during major floods. 

I 

5. A flood routing analysis (Exhibit 11, Pages 10-15) 

was performed for Silver Creek and curves developed 

in 2 and 4 above were used to determine what 

effect storage would have on peak flow rates . 

. 6. Peak flow rates obtained in the flood routing 

analysis were applied to the total stage/discharge 

rating curve to determine the 10 year, 50 year, 

100 year and 500 year flood elevations upstream 

of the railroad corridor. 

-5-
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7. 

8. 
' 

The new flood eleva~ions were then applied 

to the four stage/discharge rating curves to 

determine the distribution of flow between 

the various diversion areas and Silver Creek 

(Exhibit 11, Page 16). 

The Silver Creek computer model (HEC-2) was 

then rerun with the new flow rates and flood 

elevations were externally input to the computer 

model upstream of the D.T.&I Railroad corridor. 

The resulting 100 year flood elevation is 599.6. 

Results of this analysis indicate that storage upstream 
' '-.c .L.\..- T"'\ rT .. -r-
U..L Cllt:: l.J•J.•Ol:.1.. Railroad corridor and the overland 

:flow diversion to Smith Creek substantially reduce 

[flow rates downstream of the railroad corridor on 

isilver Creek (approximately 47% during·the 100 year 
; 
,flood). Furthermore, the overland flow diversion 
' 
land storage created by constrictions at the railroad 

·corridor reduce flood elevations 2.91 feet for the 

:100 year flood. 

,The flood routing analysis was performed with the 
I 

'TR-20 hydrologic computer model (Reference 7) and 
I 

[computer printouts resulting from this analysis 

iare presented as Exhibit 13. 

-6-
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GENERAL 

Computed water-surface elevations were developed 
' to an accuracy of 0.5 foot for floods of the 

selected recurrence intervals. 

All elevations are referenced to the National 

G$odetic Vertical Datum of 1929 (NGVD). This 

datum is equivalent to the U.S. Geological Survey 

(USGS) datum. 

The hydraulic analyses for this study are based 

only on the effects of flow unobstructed by ice or 

debris. The flood elevations are considered valid 

ohly if hydraulic-structures, in general, remain 
' unobstructed and do not fail . 

-7-



• CROSS 
SECTION 

A 

B 

C 

D 

E 

• 
G 

H 

I 

J 
K 

L 

M 
N 
0 

p 

Q 

• 

COMPUTER 
NO. 

0 

1. 0 
2 
3 
4 
5 

6.0 

:2,044 

12,075 

3,073 

:4,573 

6,337.5 

;6,537.5 

,6,579 

7,174 

'7,274 
"- 7,373 

' 
/., '8,573 

M' 9 I 000 
p 9,500 
0 i0,173 

;J 11,673 

(l! 12,356 

TABLE 1 
CITY. OF FLAT ROCK 

SILVER CREEK 

WTA 
FIELD BOOK NO. 

156 + 29 

146 + 00 

131 + 00 

111 + 35.5 

110 + 96 

103 + 99 
103 + 00 

91 + 00 

75 + 00 

60 + 00 

-8-

DESCRIPTION 

+ 450' d/s of d/s face 
of Olmstead Rd. 
d/s face of Olmstead Rd. 

u/s face of Olmstead Rd. 
+ 750' u/s of u/s face 
of Olmstead Rd. 
+ 1450' u/s of u/s face 
of Olmstead Rd. (Rock
wood/Flat Rock Corp. 
Limit) 
il/c: f.ar,p of Wnnilrnff Rd. 
Bridge 
Center Line of Woodruff Rd. 
u/s face of Woodruff Rd. 
Bridge 
+ 1000' u/s of u/s face 
of Woodruff Rd. 
+ 2500' u/s of u/s face 
of Woodruff Rd . 
+ 200' d/s of d/s face 
of Bridge s·. of Gibraltar 
Rd. 
d/s face of Bridge S. of 
Gibraltar Rd. 
u/s face of Bridge S. of 
Gibraltar Rd. 
+ 100' d/s of d/s face 
of Gibraltar Rd. 
ct/s face of Gibraltar Rd. 
u/s face of Gibraltar Rd. 
Bridge 
+ 1200' u/s of u/s face 
of Gibraltar Rd. 
Valley Section 
Valley Section 
+ 1600' u/s of u/s face 
of Gibraltar Rd. 
+ 1500' u/s of u/s face 
of Gibraltar Rd. 
+ 100' d/s of d/s end of 
culverts under R.R . .... 



• Continued 

CROSS COMPUTER 
SECTION NO. 

R ;J.2,456 
s 12,647 
T 12,680 

u 12,715 
V 12,979 
w 13,473 

X 14,009 

y ;I.4,091 

z 14,673 
' 

AA 15,362 

AB 15,435 .c 16,873 
' 
' 

AD 17,673 

• 

TABLE 1 
CITY OF FLAT ROCK 

SILVER CREEK 

WTA -
FIELD BOOK NO. 

52 + 17 
50 + 26 

49 + 58.5 
46 + 94 
42 + 00 

36 + 64 

35 + 82 

30 + 00 

23 + 11 

22 + 38 

8 + 00 

-9-

DESCRIPTION 

d/s end of R.R. culverts 
u/s end of R.R. culverts 
+ 33' u/s of u/s end of 
R.R. culverts 
d/s end of 96" CMP 
u/s end of 96" CMP 
494' u/s of u/s end of 
96" CMP 
d/s end Vreeland Rd. 
culvert 
u/s end of Vreeland Rd. 
culvert 
582' u/s of u/s end 
Vreeland Rd. culvert 
d/s face Telegraph Rd. 
Bridge 
u/s face Telegraph Rd. 
Bridge 
+ 1438' u/s of Telegraph Rd. 
Bridge 
Brownstown/Flat Rock Corp. 
limit 
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1--' 
0 
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TABLE 2 
CITY OF FLAT ROCK 

SILVER CREEK FLOOD ELEVATIONS* 

SELECTED FREQUENCIES 

' 
#LOCATION- --10 Yr.- - - - --50-Yr.--- ---100 -Yr.-------- 500 Yr.---

u/s of woodruff Rd. 
( 0. 4 Mi.) 

d/s of D.T. & I. Railroad 
( 2. 4 Mi. ) 

u/s of D.T. & I. Railroad Corridor 
( 2. 6 Mi. ) 

@ Flat Rock/Brownstown 
Corp. Limit 
( 3 • 3 Mi • ) 

/ 

*N.G.V.D. ----

Q= 395 CFS 

587.0 

Q= 320 CFS 

595.4 

Q= 455 CFS 

597.2 

600.7 

460 CFS 495 CFS 535 CFS 

587.2 587.3 587.4 

365 CFS 390 CFS 415 CFS 

595.6 595.7 595;9 

665 CFS 735 CFSI 840 CFS 

599.3 599.6 600.1 

601.4 601.6 601.8 

( 
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CITY OF FLAT ROCK 

SILVER CREEK EXHIBIT 3 

COMPUTER PRINTOUTS 

HEC-2 BACKWATER ANALYSIS 

(SEE SEPARATE FOLDER) 

HUD 2009-07 
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CITY OF FLAT ROCK 

SILVER CREEK 

EXHIBIT 4 

STREAM PROFILE 

HUD 2009-07 
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CITY OF FLATROCK 

SILVER CREEK 

EXHIBIT 11 

FLOW DIVERSION ANALYSIS 

HUD 2009-07 
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CIT¥ OF 

SILVER CREEK 

EXHIBIT 13 

TR-20 FLOOD ROUTING ANALYSIS 

(See Separate Folder) 

r • 

HUD 2009-07 
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100.000 586.800 800.ooo 587.000 900,000 • 1005.000 576.800 1010.000 577.100 1013.000 

1100.060 587.600 1200.000 587.800 1300,000 
1600.000 588.100 1100.000 0.000 0.000 • 
350.000 337.000 0.000 0.000 0.000 
470.000 0.000 0.000 0.000 0.000 • 75.000 583.600 105.000 580.300 175.000 

I I 361.000 576.600 364,00-0 577.400 369,000 
575.000 584.200 592,000 0.000 0.000 • 0.000 0.000 0.000 0.000 0.000 

375,000 380,000 0.000 0.000 0.000 ~1 • 125.ooo 583.300 225.ooo 580,800 302.000 
319.000 581.0-00 325.000 581.600 425.000 

0.000 0.000 0.000 0.000 0.000 • .055 1500.000 0.000 0.000 0.000 



,. ~, UoUUIJ :'. OolUU tlo !UU l'io lUU ,, 

Xl 15020.000 24,000 750.000 850.000 

• GR 583,400 0,000 584.000 100.000 
GR 585,400 500.000 585.400 600,000 
GR 575.500 794,700 575,100 79fi,800 1-=. .no-" -s7o.5·o·o s-cro.·To·cr-··-5e-4---;To·o-- · -a-so.·ooo --

d, 1:1 ~ 
GR 584.400 1200.000 584.400 1300.000 
NH 3,000 ,040 793,700 .031 

e1: T o. o·o·o-·- ·--6. ro·o· - -----e·;ro o -- - B.100 

'I DEi 1502~:g-~~-----t~~~-----~;~~g __ _ 
eel, ss 0.000 1.s10 3.ooo • 

0.000 
-0.100 

0,000 

•1:;1 
1-1-s-0·61-;-o·o o--- o ;o-o o· - - - o. o o o· -- o. o o o 

X2 0.000 0,000 1,000 582.BOO 

··-

" 
•I" 
i ,J I" 

BT __ ~l5.ooo 500.000 5ss.4oo 0.000 
i ·9·3-:-1110 s1r1+~ ·s·o·o· -- --576 ~-s·o o - - - ,93~·1·0·0· - -

BT 584.800 582,000 800,000 584 0 800 
BT 580,100 806 0 300 584,800 578,600 

.::1· 
e , 1 o·o1l; o·o·o· - --- ·5·0 4. 4 o o o. o o o - --- 1 r o o. o o o 
NH 3,000 ,, ".;050 793,700 ,032 
ET 0,000 6,100 8,100 8,100 " .,, 

e1,,1 x1 15062.000 0.000 0.000 0.000 
,,

1 
EJ 0.000 0.000 __ 0.000 ________ o.ooo 

.1::1 
'" 
I" . ,. ----- -- - . 

·~~ -- --

··,,: - -- - -------·r=-=---~ -- ---
. ,,, --- -

I I ~f:~----_-_--_-' ... 
' I 

·t=~--
i~f -~ 1~1----

----------- --· ---- ---

l:l. ! u u 

220.000 
584.500 
585,200 
574,900 

-584.600 
584.700 
806,300 

·a. l O 0 

1.000 
- 8~ 100 

9.750 

4 o. o o o· 
584.300 
600.000 
584,800 
582 0 800 
806.300 
584,300 
806.300 

a.100 

1.000 
0.000 

f":f.jo I UU 

220.000 
200.000 
100.000 
800.000 
c,o o ~ o o·o 

1400,000 
.040 

793,700 

1.000 
793.700 

0.000 

40.000 
0.000 

585.400 
578,600 
80_3,200 
584,800 

0.000 
.050 

793.700 

1.000 
0.000 

1:1uo.-,uu ~uu.uuu 

220.000 0.000 
585.000 300,000 
585,000 750,000 
575.100 803.200 
584,400" 1000~000 
585.000 1500,000 

1500.000 0.000 
806 • 3()0 soo.ooo 

1.000 0.000 
806.300 soo.ooo 

11.000 0.000 

40.000 0.000 
0.000 0.000 
0.000 100.000 

794,700 584,800 
584.800 582.000 
576,500 900,000 

0.000 0.000 
1500.000 0.000 
806.300 500.000 

-

1.000 0.000 
0.000 0.000 

uuu.ooo u.ooo 

0.000 0.000 
585,200 400,000 
576.500 793.700 
575.500 805.300 
584.300 1100.000 

0.000 0.000 
0.000 0.000 

1100.000 0.000 

0.000 0.000 
1100.000 0.000 [3k. 
574.900 574,900 

0.000 0.000 
0.000 0.000 

585.200 0.000 
580.100 796.800 
8.Q.5.300 584,800 
584,600 0.000 

0.000 0.000 
0.000 0.000 

1100.000 0.000 

0.000 0.000 
0.000 0.000 

., 
'J 11 

• 
• 
• 
• !Iii': 

• 
• 

'1• 
! 

• I, :1 'I ,. 
• 
• 
• 
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******************************************** 
HEC2 VERSION UPDATED JAN 1976 
ERROR CORRECTIO~S Ol,02,03,04,05,06,07,08,09 
MODIFICAiTONS -52.5""3,-54,5:,,5-6,51,758 ___ - ---- ----- ---

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

' Tl CITY OF GIBRAL TER- - -
100-YEAR FLOOD 
BROWNSTOWN CREEK 

5555-23-01 PM= RICHARD ZANOTTI 
~ •. • T2 

T3 ------- --- ----•l;:I Jl 

" 
I'' .I,, 
,,. 
" .,. 

' 

!CHECK INQ 

-1. 4. 

J2 NPROF !PLOT 

3.000 0.000 

lj 11 "r---------

NINV 

o. 

PRFVS 

-1.000 

------------ --- - - ---
I'' 

•1" ,,, . ~;------' -

.,. 
11 I I i"1 
--

------- -- - -

•j] 
,.,----.... --- -- - -
~ -.:::-L -- -------

.1~1 ---- ---- -
I 

LI 1 t\ .~-----
' I 

i"f----
" .... 
'-, 

• 

IDIR STRT 

-o-. --o. 000000 

XSECV XSECH -- -- --- --

0.000 0.000 

METRIC 

o.oo 

FN 

0.000 

HVINS 

o.o 

/ILLDC 

0,000 

Q 

o. 

18 1~ 

0.000 

WSEL 

578.440 

CHNIM 

0.000 

FQ 

0.000 

!TRACE 

0.000 

• :1 1 J 

• ,. 
I 

,le 
-1 
, I • l :1 II 

• 
• 
• 
• . I II' 

"i • 
• 
• 
• I I J 

, . 
• 

-1. 
' 
! 

• I J J 

• 
• 
•• 
• 

, ' - I • I 



• ii :1 u 

CCHV= .300 CEHV= .soo 
SECNO DEPTH OISEL CRIWS WSELK EG HV HL OLOSS BANK ELEV • 1-=. 

• rr.r:1 --r.Q=--:::G. "" -- QC-OB qcer- --··aRoB----·,n:011--· · -·Acer·--- -AROB "VOL - TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL Xl~CH XNR \,!TN ELMIN 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ------- - -- -- --- - - . 

e1: 
' 

l TARGET= ,/3470ENCROACHMENTSTATION5= ---
~ e\ • 

415~0 . 980,0 TYPE= 565.000 

SEC, W 

o.oo 
o. 

s12;30 
549.67 

I I I' ---~so 250' D/S FROM INTERSECTION OF MARSH & BROwNSTOWN CREEKS . ---- --~----- - - - --- ------- - - -- - - .. 

" •l"j 10764.oo 
" 985, 

6,14 578.44 0,00 578.44 578,53 ,09 o.oo 
140. 481, 364. 152, 149, 416, o. 

,,, o;oo 
e1 .. ; . ooos63 

;92 --3.23 -- ,88 ----·.0·45 - - - ~03·0- ~045 o. o o·o 
o. o. o. 0 0 l o.oo 

" "r-.,,, 
1"1 3470 ENCROACHMENT STATIONS= 160,0 680,0 TYPE= l TARGET= 520,000 

SEC• BA 
j19 ." 120' U/S FROM INTERSECTION OF MARSH & BROWNSTOWN CREEKS 

•JU V",______ ____ _____ _ _______ _ •l::L MANUFACTURE SECTION 

"I 11134,oo 4.01 518,61 ·1" 710. 97, 529. 

•~ ~. miS: ,;;~ · -t-1i: --
'30 , -----

FROM 2-FOOT CONTOUR MAP 

- ·o. o o (j~ 00 578,63 .02 .09 .02 
84, 201. 418. 215, s. 3. 
,39 ,045 .030 .045 ,034 574,60 

100. ----- 0 0 l o.oo 492.93 

' .j,, 3470 ENCROACHl~ENT STATIONS= .o 420.0 TYPE= l TARGET= 419,999 

SEC •. BB 1: i I'\----- -- -
H, 

... i 
''61 

120·,··u;,·s· l"R-OM- INTERStCTION OF .MARSH - ;,. BROWNSTOWN CREEKS 

•1:: 
-- MANUFA·c-TOR"E: ·sEcTtbN F"ROM 2-FOOT CONTOUR MAP 

11734.00 39~ 
;----

•[I 
710. 

,13 
,002168 

" ... 
3.54 578.74 

30. 485. 
l, 87 3,84 
690, 600. ---- --- --- . -

o.oo o.oo 
196, 16, 
1,50 ,040 
350, 2 ---- - -

578,91 
---

126. 
.038 

0 

,17 
131 • 
• oso 

l 

.20 
12. 

.038 
0,00 

,07 
7, 

575.20 
183,81 

11 
::i--3,.-,o-ENdloac-HriENf-sT)1;TIONS= ~o · - 650;0 TYPE= l TARGET= 649,999 

SEC, BC •··L " 1150 • LJ/_S F_RO_M__I_N_T_ERSECTION OF MI\RSfi _§, BROWNSTOWN CREEKS 

e1: 
·: MANUFACTURE SECTION FROM 2-FOOT CONTOUR MAP 
,----- -- - - -- - -~- - -- .. • ;L 12164.00 3.73 

710. 149, 
i"1 ---.=2z-· -- ;94 --

l~f,I , 00036~ -- 55~..:. . 

579,23 
sus. 
f;-64 
430, 

o.oo 
56, 
,77 

350, 

o.oo 
159. 
~040 

l 

579,26 
308, 
,038 

0 

,03 
73. 

.oso 
l 

• 1870 • U/,._ FROM INTERSECTION OF M .RSH 8 BROI-YNSTO•IN CREE'KS 

,32 ,04 
16, 9, 

.038 575.50 
o.oo 271.64 

SE'C RD 

SSTA 
ENDST 

576.90 
576.80 

430,33 
980,00 

576,60 
576,60 

160,00 
652,93 

576.60 
576,60 
20,59 

204,40 

576,60 
576,60 

313,31 
585,01 

~ 
• 'I I I .,. 

'I 

" 

• 
• 
• 'I 'I II 

·• 
•• ,,. 

I I 

I 

• 'I 'I 'I 
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• 
• 
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• 
• 
• 
• HJ 

• 
• 
• 



• MANUFACTURE SECTION FROM 2-FOOT CONTOUR MAP 

6 

~ 
I 

e1: 

12884.00 3.65 
110. 160, 

0 i?7- -;11:, 

579,65 0,00 o.oo 
473. 77, 91, 
-;;-2 3 ------,_--;;-8 T- --- - , -o 5 0 -

579.86 .20 ,51 .00 576.60 
112, 41, 22. 12. ~i76.60 
• 040 ___ ,050- .040 576.00 155,92 

• 0024<+1 520. 7,20. 670 , • 2 0 1 o.oo 171.59 3,~7.51 
u u J' r-------- -------------- -

e1: 
• 2310' U/S FROM INTERSECTION OF MARSH & BROWNSTOWN CREEKS SEC, BE 

------ ---- - ----·--
' ~ el, • MANUFACTURE SECTION FROM 2-FOOT CONTOUR MAP 

" el" 
" 

13324,IJO 
710. 

• .33 
,000836 

4.22 
107. 
1.05 
300. 

580.42 
449. 
l.75 
440. 

o.oo 
153. 
1.3:8--
700. 

o.oo 
102. 

-.-050 
2 

" 
• "HECNO DEPTH CWSEL CRIWS WSELK 

'" Q -~---QLOB QCH QROB ALOB 
,, IME VLOfJ ___ YCH VROB ___ -- -XNL-- --

el,, SLOPE XLOBL XLCH XLOBR I TR 11\L 

" 

580.50 
164, 

-~ 040 -
0 

EG 
ACH 

-XNCH 
!DC 

•1= •I 3470 ENCROACHMENT STATIONS= 140.0 350.0 TYPE= 
----- - -

.as 
112. 
.oso 

1 

HV 
I\ROB 
)INP 
][CONT 

,61 
25, 

,040 
Ot • 0 0 

HL 
VOL 
WTN 
CO~tAR 

1 TARGET== 

340 1 D/S FROM D/S FACE OF PENN CENTRAL RR BRIDGE #2 

~-------- --
MANUFACTURE SECTION FROM 2-FOOT CONTOUR ~AP 

1:3724~00 - 4;00 - 500. 78 --•1,: 710. 151. 
" .39 1.28 • i::c ___ • 0 0 0-8-1 B 3·0 D: 

" 

415. 
2.73 
400, 

(' 

-1J1' 3470 ENCROACHMENT STATIONS= 

b. bl> 
144. 
1.09 
6s·o. 

146,0 

o ~ o_o ___ -5<10. 86 
118. 152, 
.045 .035 

2 0 

250.0 Tl'PE= 

,08 -,36 
132, 29, 
,050 .,038 

1 0 • 00 

1 TARGET== 
1

" ----c,o·• oTs·-1=-dRM D/S FA-(:E·oF PENN- CE-NTRAL RR BRIIJGE 11-2 L ' ~" ... 
~'-
" e144 

MANUFACTLli~E s1:crioN f'HOM-?.:;;FOOT CONTOUR MAP- -

.04 
14. 

576-~20 
202,08 

OLOSS 
TWA 
ELMIN 
TOPWID 

210.000 

SEC. BF 

.oo 
16. 

576.70 
210.00 

104.000 

SEC. BG 

5ir6.60 
576.60 

3,!8,31 
5:30.38 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

578.60 
578,60 

140.00 
350.00 

" 13894.oo 4.12 500.92 o.oo o.oo sg1.1s ,23 .21 .00 578.60 

•t 710 • 224. 473. 12~ ---99, 106. 10. 30. 17. 578.60 
.40 2.21 4.48 1.20 .045 .035 .050 ,.038 576.80 1-46.00 

.002108 170. 110. 170. 0 0 1 o.oo 104.00 250.00 
- • -- ---•--• -- -- -----•• "---•• r - ••-~ ••• - " --

ol9j . ,,, 
J Ii I~ 3-i,70-EHCROi1CHMENT ~STAT! ONS= 191. 0 230,0 TYF'E= 1 T ARG-ET,: 39.000 
·~ 14024.00 4.35 581.15 o.oo o.oo 581.60 .46 .34 • 11 578.60 

710. 78. 632 • o. 22. 112. o. 31. 17. 100000.00 
" ----.-n----3~s2 ----5,62- o-;;·tJ <i .045 - ~03':S .oso ,. 038 576.80 f91.00 

·L~_:_~~05 130, l~~---
130, 2 0 1 o.oo 39,00 230,00 

• 3470 ENCROACHMENT STATIONS= 201.0 230.0 TYPE= 1 TARGET,: 29.000 

• I I I 

• 
• 
• ' ' 

I 

• I I, 

• 
• 
• 
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• 
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• 
• Lu 
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• 
• 
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• 



• I .I J 

l -t I,, 'T 'To V' U 

710. 
.41 

.005043 

'+-o.j.j :>tllol_j 

o. 710. 
o.oo 6.50 
20. 20. 

6 

~ 1-= u 

~~---' •1, 3470 ENCROACHMENT STATIONS= 

' 14054.00 4.27 581.07 . 
•1, 

• 

ro-;- · o-;- - -1 ro ;-·- -
.41 o.oo 7.58 

.007055 10. 10. 
f----

' o .I i 8 

11J" 

o.uu 
o. 

o.oo 
20. 

203.0 
o.oo 
---o-• 
o.oo 

10 • 

lJ. u tJ 
o. 

., 045 
2 

227.0 
o.oo ---·-- o. 
.,045 

2 

:it!l.r'i 

109. 
• 035 

0 

TYPE= 
5dl.96 

91,. 
• 035 

0 

ool 7+ro-El"ICRffA-Cl1MElilT-s TAT I Ol"IS =-· . " 14060.00 4.19 580.99 
20-5.0-
0.00 

o. 

226.~ TtPE= 
o.oo 582.14 

" 710. o. 710. 

•1:: .41 o.oo s.66 
.009517 6. 6. 

" -------,, .,, 
" 7185 MIN SPECIFIC ENERGY 

" 
•• ,o 

I ii h 3720 ASSUMED CRITICAL DEPTH 

•1::1 ,. 
SEC NO DEPTH CWSEL 
Q.-.-.,;,c----QLOB QCH 

l

"'-1 --TIME Vl.OB -- -VCH-
."! SLOPE XLOBL XLCH 

" 
w • I" 

• Li I 

• 
"' 

'" j,, 
,, 
JS 

--

14064.00 4.oo 500.00 
710. o. 710. 
--:7+1- a';; oo - -ro;; 6-3 

.012413 4o 4. 

- --

o:o_o __ 
6. 

0. 
- - ;;-045 

2 

- - -- - - -------

CRIWS WSELK 
QROB ALOA 
VRos · -- - -XNL - -
XLOBR ITl~IAL 

580.80 
o. 

cf.ob 
4. 

o.oo 
0. 

• osa~ 
3 

" 3301 HV CHAN GED MORE THAN HVINS 

" • " SECNO 
,,, Q 

• 
' 

Ti ME ____ 
I'" 

I" 
SLOPE 

" 
143 

DEPTH 
LOR 
1·olf -
LOBL 

CWSEL 
QCH 
VCH 
XLCH 

CRIWS 
QROB 

-v'ROB 
XLOBR 

~ISELK 
ALOB 
XNL
ITRIAL 

83. 
-.-035 

0 

EG 
ACH 
XNCH. 
IDC 

582.55 
67. 

.030 
8 

EG 
ACH 
XNCH 
IDC 

• I. 1 
I" 

1•45 NORMAL BRIDGE ,NRD=21 MIN ELTRD= 585.20 MBX ELLC= 582.50 .. 
' • )H 

<I D/S FACE OF PENN CENTRAL RR BRIDGE #2, B5#7 
----- - ---- -- -- ---- - -- -· .., 

,_, 

r· CONC • RETE &, I-BEAM BRIDGE, 1'/ITH 1/INGW.~LLS 

(' 

~ LENG 
1" 

~ 
14065.00 

710. ,-·-

• 
• I

,, 
•I 

TH= 14 FT, SPAN= 19 FT. I I 
--~- --- ·- - - -

\' ~' 
I -

4.67 581.47 580.78 o.oo 5!:12. 71 
o. 710. o. 0 0 79. 

-1) .-o O -- --~.93·-- o.oo -- .-035 .020 
--

• .003311 1. 1. 1. 34 16 

.66 .oa 
o. 31. 

.050 .038 
1 o.oo 

l TARGET= 
.89 .06 

31: 
.038 
o.oo 

. ff. 
.050 

l 

l TARGET= 
1.15 .05 

0. 31. 
.oso .038 

l o. 00 

HV 
AROB 
XNR 
ICONT 

1.76 
o. 

,050 

HV 
AROB 
XNR 
ICONT 

l 

1.24 
o. 

.035 
l 

HL 
VOL 
WTN 
CORAR 

.04 
31. 

,038 
o.oo 

HL 
VOL 
WTN 
CORAR 

,01 
31. 

,038 
o.oo 

.10100000.00 
17. 100000.00 

!576.80 2011.00 
29.00 230.00 

24.000 
.12100000.00 
17. 100000.00 

576.80 203.00 
24.00 227,00 

21.000 
• 13100000.00 
17. 100000.00 

576,00 2os.oo 
21.00 226.00 

rJLOSS BANI~ ELEV 
TWA LEFT /l~IGHT 
ELMIN 
TOPWID 

o.oo 
17. 

576.80 
19.00 

OLOSS 
T\1A 
ELMIN 
TOPWID 

SEC. BH 

.15 
17. 

s16;00 
19.00 

SSTA 
IENDST 

587.30 
5187.30 

100,0.00 
101'9.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
IENDST 

587.30 
587.30 

1000.00 
1019.00 

• 
• 
• Ii I 

, . 
• 
• 
• 
'1 I ii 
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• 
• 
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• NORMAL BRIDGE,NRD=21 MIN ELTRD= 585.20 MAX ELLC= 582.50 

-I 6 

' 

14079.00 4.85 
710. o. 
.4[ o.oo 

581.65 o.oo o.oo 
710. o. o. 
8.55 o.oo .035 

582.79 
83, 

0 020 
0 

1.13 
o. 

• ·o 3·5·· 

,04 
31. 

··;·o38 ., .002910 14. 

I J' 'i------·--- -
• •• 14080.00 

710. 
4.86 

o. 

14. 14. 2 

581.66 o.oo 
710. o. 

582.79 
83. - ---- ---

1 o.oo 

~ e1: • 
.41 

.007433 
o.oo 

1 0 

B.54 0.00 
1. 1. 

o.oo 
0. 

.045 
ll 

o 032 
0 

1,13 
o. 

.040 
l 

.oo 
31, 

.038 
o.oo 

------- --- - ----- --

•1:: 
,J 3301 HV CHANGED MORE THAN HVINS 

" •1· .. 
I I ""l,_24_7_~_ENt_RC>ACHMEN

6
T_

5
~TAT

5
_
8
I_O_r,J~:- _ 

14083000 5. 2o4J 
710. 43. 599. .c 

" .41 3.63 6.11 

e1~: .001964 - 3. 3. 

•21, ~-------- - -----

.1:: 3301 HV CHANGED MOPE THAN HVINS 
12' 

--------

1

'5 

.,,I 3470 ENCROACHMENT STI\TIONS= 

997.0 
d~ oo 

1022.0 TYPE= 
o.oo - sa2·.98 

68. 12. 98. 
,032 4.70 .045 

3. -- --- 3 ---·o 

175.0 470.0 TYPE= 

1 TARGET= 
.53 ,01 

31. 
,038 

- --- o;oo 

15, 
,040 

1 

l TARGET= 
I . I" 

• 
1 
·1_1-------·340·, (J/S FROM u;•s· FACE OF PENN CENTRAL R-R BR I OGE #2 • .,. 
-L 14420.00 6.62 sa3.22 o.oo o.oo 583.24 .02 ·I ·ro~--·-,.90,-·---r,;a. -b4~- SA9.---·-9s. 124. 

VS#l 

• 1 0 
34, 

.038 
0,00 

e:,,I 050 .85 1.55 o':i2 ,045 ,032 0040 
133 

' 
.000136 220. 337. 350. 2 0 1 

•1= J 3280 CROSS SECTION 14800.00 EXTENDED 1.12 FEET 

"' •• 38 

Li 
1 j'.'.1-------- 220·• -o;s FROM D/S FACE OF FORT STREET ·sRIDGE, VS#2 ... 

583.32 H 14800.00 s.92 
"' 110. ,r2·; 

•

1 

.. L .57 .94 

-317 .··----
o.oo 
30·1.·· 

'" ~005?! -- 620. 
I' . .,; 2. 84 

380 • 

~•n490 NH CARD USED I" EtITTl ___ rrEJ:>rFr·- ··c·rvs"Ec· .i" Q QLOB QCH 
f" .~.I TIME \/LOB \/CH 
'" ' ·,,i----sTcfP_E_ ·xc.o!3[ - . ·xi.:c·H -~ r ------------- ------ -

.98 
375. 

CRH/S -
QROB 
\/ROB 

-XLOBR 

1ssl 

er 3470 ENCROACH~ENT STATIONS= 500.0 
,., 15020.00 8.52 583.42 o.oo 
'-'------·11-0-;;·--- ---··o·.·-- --1ro~•-··-·' -o. -

• .60 o.oo 2.01 0,00 
.000394 220. 220. 220. 

o.oo 
98. 

.045 
2 

WSELR 
ALOB 
XNL 
!TRIAL-

1100.0 
o.oo 

o. 
.045 

2 

583.38 
17. 2 • 
• 035 

0 

EG 
ACH 
XNCH 
lbc· 

TYPE= 
5A3.49 

·3·54·;·. 
,040 

0 

.06 
308 • 
• ass 

1 

HV 
AROB 
XNR 
ICONT 

.12 
42. 

.037 
o.oo 

HL 
VOL 
~IT 1\1 
CORAR 

1 TARGET= 
.06 .11 
o. 44. 

.ass .o36 
l o. 00 

,03 
17, 

576,80 
19,00 

.oo 
17. 

576.80 
19.00 

25.000 
.18 
17. 

576,80 
25.00 

295,000 

SEC. BI 

.16 
18. 

576.60 
295.00 

SEC. BJ 

.02 
21. 

577.40 
276.35 

OLOSS 
HIA 
ELMIN 
TOPWID 

600.000 
.oo 
22. 

574,90 
85.09 

587.30 
587.30 

1000.00 
1019.00 

587,30 
587,30 

1000.00 
1019.00 

578.40 
577.40 

997.00 
1022.00 

579.10 
581.10 

175.00 
470.00 

580.80 
581.00 

223.65 
soo.oo 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

585,00 
584,70 

758.11 
843.20 

• I i ,J 

• 
• 
• 
• 
I I ,,. 

j ,. 
1. • 

• 
I I I 

• 
• 
• 
• II JI 

• 
• ,. 
• 'I J I 

• 
• 
• 
• 
1I i J 

• 



• 1 
,1 .I 1490 NH CARD USED -· 

-- 3470 ENCROACHMENT STATIOMS= 500.0 1100. 0 

I .r:1 D/'S-F"lfCEuF~nv,i·-·sTREET-ffRTffGE-,---AS#3 -

TYPE" 

. r2 • -6••5<7,;;. 1-f i"i"'(:~fp, WI TH WtNGWALL.S ··r: -H-E1~D 1t1 ALLS . , 
' 
' 

~ •• • ,. 

LENGTH = 4-0~T. 6 , 
stH· 

\, 4 1 

15021.00 8.52 583.42 o.oo o.oo 583.49 

1 T Af<GETa: 

.06 .oo 

600.000 

SEC. BK 

.oo 585,00 ur 
rn 710. o. 710, o. o. -- - ·354; o·. 44.- 22. 584.70 • " .60 o.oo 2,,01 o.oo ,045 .036 

" .000308 1. 1. 1. 0 0 -----·- ~---- -- - -

" .; .. 
,s 

" ' SPECIAL ·s-RIDGE---

•I,, 
" sa XK XKOR COFQ ROLEN 

" el,,! 
o,oo La1 _____ ---3-.00 - ----0~1>0 

,j~~~PR:::::E 
.i'' 585.89 

,, 

AND l~EIR FLO~/ 

EGLWC 

583.49 

l,,f------
e129 

H3 

0,00 

'"'L_34 70 ENCROACHMENT_ ST AT IONS= 
r~ 1so&1.oo 9.91 584.01 

• .' 710. o. 691, 
ii"' _______ .6_1_ o.~o l_.,43 
"[ .000135 40. ,,o • . ,, 
: ----r'+9 o· NH ·c11llD--0'SED-- -

•I'" ,,~470 ENCROACHMENT STATIONS= 
,,, Ts·o6·c;;ffo··- --·9,;-91 - s04-;;s-1 

•1,,1 710. o. 693 • 
.,I ,61 o.oo 1.44 
J·---;uooT7B r. -- -- - 1 • ... ; 

[j JI:~'---- _____ _ 

•·-" r------- ------- - --
"' • ,r----

•f"L ------------. ----iss' 

•L· 1; I_ I ', 

•• 

Q•~E IR 

178, 

500.0 
o .-oo·-
19, 
.22 
40. 

500.0 
o.oo· 

17, 
,21 -- --r. 

BWC 
":-rs·-

QPR 

531B. 

1100.0 TYPE= 
o.oo 584,84 

0. 482. 
.045 .036 

2 0 

1100.0 TYPE= 
o.oo - 584,B,4 

o. 482:. 
,045 ,042 

-
0 0 

.055 ,036 
l o.oo - - - - --

BWP 
o.oo 

BAREA 

11. 

BAREA 
·77. 0 0 

ELLC 

5B2,80 

1 T AIRGET= 
.03 l • 35 
as. 44. 

,040 ,036 
4 o.oo 

l T IIIRGET= 
,03 .oo 
~5. 44, 

,050 ,036 
l 0,00 

Si74 0 90 758,10 
85.10 843.20 

- . -

S <· 
-· Cl, 00 

ELTRD 

58~,. 30 

6()0,000 
o.oo 
22. 

574.90 
349,02 

6()0,000 
.oo 
22, 

574,90 
349,02 

ELCHU 
514.90 

CLASS 

30.00 

585,00 
584,70 

750,98 
1100.00 

585,00 
584,70 

750,98 
1100.00 

ELCHD 
574,90 

I,, 

,. 
,. 
u l :I ,. 
1• ,. 
1• 
11 •[ I 

1• 
1• 

·1'• ,. 
I I . 
I ' ,. 
, . 
• 
• 1 I ! 

• 
• 
• 
• 1
1 :i I 

• 
• 
• 



• • I Id 

~ 
SUMMARY PRINTOUT FOR MULTIPLE PROFILES • I 6 

'ilN-CRl: El< ---- ----- --- - - --· -- - - -- -
' ., • I ,I , SEC"TION CHANNEL MIN EL OF MA:K EL OF MIN EL DISCHARGE CWSEL HI/ HL OLOSS QCH DEPT!~ TOPWID 

NlJMBER -LENGTH-- ROADWAY- - LOI~ CHORD GR-CHJND - CCFS, l - - - - .. . ., • 10764.00 o.oo o.oo o.oo 572.30 710.00 578.20 .01 o.oo o.oo 393.92 5.91) 517.33 

~ •1:1 
l ·oT6-q,O o- o-.-o·o·-- --- -o-. o·o·- - · o. o o - 572~30" 900.00 578.34 .09· o.oo o.oo 464.00 6 • O•• 546.27 • 10764.00 o.oo o.oo o.oo 572.30 985.00 578.44 .09 o.oo o.oo 480.63 6c, 1•~ 549.67 
10764.00 o.oo o.oo 0,00 572.30 1190,00 578.78 .07 o.oo o.oo 488.74 6 0 4B 557.14 IH ·~ ·---- -- ----- - . 

-

er .. 11134.oo 310.00 o.oo o.oo 574.60 480,00 578,34 .01 .07 .02 377.87 311 7l+ 463.16 • 
:: }{-~~-:~-~---;~-~-:-~-~---- __g: ~-~- -- o.oo :i74.60 650.00 578,52 .02 .09 .02 494.03 3. 9,~ 481.78 

-0 ~0-0- - :i 7 4·. 61) - 11·0;00 578;61 :02 .o9 .02 528.90 4.01 492.93 • ... , 11134.00 370.00 o.oo 0,00 :i74.60 860,00 578,92 .02 .00 .ol 600.23 4. 3,~ 520.00 
ii V ' " ·1=1n,,.-,,-- -,w.oo o.oo - o.oo 575.20 '80.00 578.43 .12 ,14 ,05 354.78 3.23 158.16 • .,, 11734.00 600,00 0,00 0,00 :i75.20 650.00 578.64 .16 .19 • 01 457.36 3.4•• 173.00 

,, 11734.00 600.00 o.oo o.oo 575.20 710.00 578.74 .17 .20 .01 484.56 3. 5•• 183.81 

1

.. :-ITJ""~o---00-0---:-0·0·-- ··o·;oll·--- - ·o. o·o- · s1s;;-2·0 - 0·60. o·o · 579."03" .16 .18 .01 539.34 3.83 215.56 
• ,0 • ,,, 12164.00 430.00 o.oo o.oo S75.50 480.00 578.81 .02 .26 .o3 367.44 3. 31 242.88 , I i i1 

" r2T64. 0-0---4·3·0~0-o· 0~00-- ·o;-o·o--s1s.5o - 650~0() 579.12 .03 .31 .04 471.27 3.6.~ 263.67 

•1:: 12164.00 430.00 o.oo 0,00 575.50 710.00 579.23 .03 .32 .o4 504.80 3. 7:3 271. 64 
,. 

12164.00 430.00 o.oo o.oo 575,50 860.00 579.51 .04 .31 .04 585.63 4.01 290.06 
---- -·-- - --

" . " 12884.00 720.00 o.oo o.oo :i76.00 480.00 579.19 • l 7 .45 .01 355 • 18 3.19 126.31 • J'.'"I 128_84.0_D __ 7?_0.00 o.oo o.oo :i76.00 650.00 579.54 .19 .so .08 444.67 3. 5•• 160.88 "i 12884.00 720.00 o.oo o.oo :i76.00 710.00 579.65 .20 .51 .00 473.27 3. 6 1; 171.59 
• " 12884.00 120.00 o.oo o.oo 576.00 860.00 579.94 .21 .52 .o9 535.22 3. 9•• 198.93 • 

~h3324.00 --440.00 -- - (j :oo - -
o;oo 5i76.20 480.00 579.86 .01 .55 .o3 335.44 3.66 163.46 

-~· 13324.00 440.00 o.oo 0,00 576.20 650,00 580.29 .01:1 .59 .03 421.0l 4.09 193.08 • " 13324.00 440.00 o.oo o.oo :i76.20 710.00 580.42 .oa .61 .04 449.23 4. 2,~ 202.08 
V J J ,.-- 13321'.00 440.00 o.oo o.oo S76.20 860.00 580.71 .09 .62 .04 512.94 4.51 237.98 .,,. • "I 13724.00 400.00 o.oo o.oo 576.70 480.00 580.22 .08 .37 .01 333.24 3. 5,~ 210.00 

,,-i_""JT24~0- -·4·00·.00-· o.oo o.oo 576."70 650.00 580.65 • 0 t! .36 .oo 393.83 3.95 210.00 ·r 137".00 400.00 
o.oo o.oo 5i76. 70 110.00 580.78 .00 .36 .oo 415.45 4.08 210.00 • ,J,i,' 13724.90 ____ 4EO.OO o.oo o.oo 576.70 860.00 581. 0 8 .os .36 • 00 469.54 4. 313 210.00 

"' •·i 13894.00 170.00 o.oo o.oo 5i76.BO 480,00 580.40 .19 .23 • o5 351.16 3 • 61J 88.50 • " 13894.00 170.00 o.oo o.oo :i76.BO 650.00 580,79 .22 .21 .01 443.30 3.99 104.00 
.,1--r3s9-4.oo- -r 1 o ~·oo · ---- 0. o-o 0 ~-()(J :i'T6.80 710.00 580.92 .23 .21 .oa 473.46 4.1.~ 104.00 

•I .. 13894.00 170.00 o.oo o.oo 5i76.80 860.00 581.20 .26 .21 • 09 548.70 4. 410 104.00 • " I j •I 

.1:~--~:~:!·:·~ ~ ~ ~~: ~ ~ o.oo o·. oo S76.00· 480.00 580.64 .29 .29 .o5 434.03 3. 84'• 39.00 ' ' 

o.oo o.oo Si76.80 650.00 581.03 .41 .33 .09 580.55 4.2:3 39. 00 • 'l ___ -i4 024 ._o_o 13_0_~ oo o.oo o.oo S76.80 710.00 581.15 .46 .34 .11 632.02 4. 3!5 39.00 
" T0°2'•• a O 1"30. oo --·o.oo o.oo S:76.80 860.00 51:11. 4 2 .58 .37 .16 760.09 4.6t~ 39.00 .,,, • i \I ~,..-14 04 4 ._o Cl____ 2_0. o _o ___ o.oo o.oo S:76.80 480.00 580.6,4 .39 .06 .o5 480.00 3. 8<+ 29.00 
· 14044.00 20.00 o.oo ·-o~oo 5,76.RO -650 .oo 581. 02 .58 .08 .09 650.00 4. 2,~ 29.00 

•t1=···'' 20.00 

o.oo o.oo 5,76.80 710.00 581.13 .66 .oa .10 110.00 4.3:3 29.00 • 1_ 14044 0 00 ---~~00 o.oo o.oo 5,76.80 860.00 5,81.38 .85 .10 .14 860.00 4.5B 29.00 -- - - -- -
I ., • 

-- ----- -- - - - -· -- - -- ·- - I I ; 

• • 



• i J ,/ 

1 SECTION CriANNEL MIN EL OF MAX EL OF 
.. NUMBER LENGTH ROADWAY LOW CHORD 

MIN EL DISCHARGE 
GROUND ( CFS J 

CWSEL 

I • 14054.oo 10.00 __ o.oo ___ o.oo 
· r 1 14 o s-i..-o o 1 0-:-0-0 o-~-o o o-:-<ro- -.,2 576.80 480.00 580.62 

-ST6-;8 o·- - -6.., 0. 0 o- -SffO; 97 -
14054.00 10.00 o.oo o.oo 
14054.00 10.00 o.oo o.oo 

576.80 110.00 581.07 
576.80 860.00 581.29 

.1: 14060.00 6.00 
14060.00 6.00 

[ •j· 14060.00 6.00 

o.oo o.oo 576.80 
o.oo o.oo 576.80 
O.OO o.oo 576.BO 
o.oo o.oo 576.80 

480.00 
650.00 
71lf.OO 
860.00 

,~406-0~0 6.-<ro 

1 I ,, ' ?+(f6-4-:-o-o-
" .1 .. 1 

,.-;o·o ___ --·o:-o-o --o·.otf ·s16;80--·- 480·;00 
14 o 64. o o 
14064.00 

4.00 o.oo o.oo 576.80 650.00 
" 4.00 o.oo o.oo 576.80 710.00 

" e;l4 14064.00 4.oo o.oo o.oo 576.80 860:00 

"~4065. 00 __ ! •_D_O 
"I 14065.oo 1.00 •i"J 14065.00 1.00 
·" 14065.00 1.00 
19; 

585.20 
585 .-2-0 
585.20 
585.20 
-----

582.so 
582.so· 
582.SO 
582.50 

• I' ,wi 14079.00 14.00 585,20 582 0 50 
:1 ,I U"I 14079.00 14. 00 585.20 582.50 -,h:?+o79. o o 17+:-o·o-- -51,5;20- ·sa2 .·-s-o •1,: 14079.00 14.00 585.20 582.50 

" -z.-tnro-;o-o- - - c;u o-- - o ~ o o o. o·o· 
." 14080.00 1.00 o.oo o.oo 

n! 14080.00 laOO OaOO 0.00 

l
,,r---11+0 so ;-o·o--- r. o o o. o o o. o o .,,~ 
"' __ l~-~3_-_~ 0 :3_._o 0 __ 0. 0 0 -~. 0 0 

_ ,", 14083.00 3.00 o.oo o.oo 
.,,,, 14083.00 3.00 o.oo 0,00 

1. I 1J,,i _____ 14 o 8 3. o o 3. o o o. o o o • o o 

.1::1 14420.00 337.00 o.oo o.oo 
,,/ 14420.00 337.00 o.oo o.oo 
1,,1--Tli7+ZO~OO ___ 33T;oo - 0 • 00 - 0. 00 

e,~1 14420.00 331.00 o.oo o.oo 
39! 

l
"t-P•8·o·o·;o-o· - 3so.oo 

... 14800.00 380.00 
~ 14800.00 380.00 
~. 14800.00 -3BO~OO . " 

1 I "tl5020. 00 -- _ 220. 00 
• 15020.00 220.00 

• ., 15020.00 220.00 
" 15020.00 220.00 --- -------- - -

1"1, .,, 
•~I~=--~-------~~-- -,,, 
.:, 
JJ!~'i _ ,. 

·o. o o 
o.oo 
o.oo 
0~00 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
b~oo 
o.oo 
o.oo 

576.80 480.00 
576.80 -- 650,00 
576.80 710.00 
576.80 860.00 

576.80 
576.80 

--576.80 -
576.80 

- 576.80 
576.BO 
576.80 
576.80 

576.80 
576.BO 
576.80 
576.80 

576.60 
576.60 
576.60 
576.60 

577.40 __ _ 
577.40 
577.40 

'577.40 

574.90 
574.90 
574.90 
574.90 

480.00 
650.00 
1 ro-;-ocr-
060. oo 

480.00 
650.00 
710.00 
860.00 

480.00 
6so·.oo 
710.00 
860.00 

480.00 
650.00 
710.00 
860.00 

480.00 
6So.oo 
710.00 
860.00 

480.00 
650.bO 
710.00 
860.00 

580,59 
580.91 
580.99 
581,17 

580~ 45 
5ti0,65 
sea.so 
581,28 

580.46 
580.67 
581.47 
582.05 

580.64 
581.37 
58 l. 6-S 
582.23 

580.65 
581.38 
581 • M, 
582.24 

581.24 
582,13 
582.45 
583. 15 

581.95 
582.89 
583.22 
583.99 

582.16 
583,01 
583.32 
584.05 

582.33 
583.15 
583.4?. 
584.12 

HV 

.52 

.79 

.89 
1.17 

.65 
l • 0 l 
1.15 
1.54 

• 99 
1.59 
l. 76 
1.99 

,98 
1.se 
l. 24 
1.40 

,86 
1.09 
1.13 
1.30 

.1::18 
1.oe 
1.13 
1.30 

.43 

.51 

.53 

.60 

.03 

.02 

.02 

.01 

.19 

.OB 

.06 

.04 

.45 

.06 

.06 

.01 

HL 

,04 
.os 
.06 
.07 

,03 
.04 
.os 
.06 

-. o 3 
• 04 
.04 
.os 

.oo 

.01 

.01 

.01 

.04 

.os 

.o4 

.04 

.oo 

.oo 

.oo 

.oo 

.01 
• 0 l 
.01 
.01 

.19 

.12 

.10 

.01 

.29 

.15 

.12 

.08 

.30 

.12 
• 11 
.08 

OLOSS 

.06 

.10 

.12 

.16 

.01 
• l l 
.13 
.19 

• l 7 
.29 

o.oo 
o.oo 

.oo 

.oo 
• l 5 
.18 

.03 

.is 
003 
0 0 3 

.oo 

.oo 

.oo 

.oo 

.13 
• l 7 
.18 
.21 

• l 2 
• l 5 
.16 
.18 

.08 

.03 

.02 

.01 

.13 

.01 

.oo 

.02 

QCH 

480.00 
650.00 
110.00 
860.00 

480.00 
650.00 
110.00 
860.00 

480.00 
650.00 
710.00 
860.00 

480.00 
650.00 
110.00 
860.00 

480.00 
650.00 
710.00 
860.00 

480.00 
650.00 
110.00 
860.00 

410.09 
549.89 
599.02 
721.90 

141.17 
146.55 
147.72 
154.03 

349.11 
324.42 
316.66 
297.77 

480.00 
650.00 
110.00 
860.00 

DEPTH 

3.82 
4~17 
4.27 
4.49 

3.79 
4. 11 
4.19 
4.37 

3.65 
3.85 
4.oo 
4.48 

3.66 
3.,87 
4.67 
s.2s 

3.84 
4.57 
4.as 
S.43 

3.85 
4.58 
4.86 
5.44 

4.44 
5.33 
5.65 
6.35 

5.35 
6.29 
6.62 
7.39 

4.76 
s.61 
5.92 
6.65 

7.43 
a.2s 
8.s2 
9.22 

TOPWID 

24.00 
24.00 
24.00 
24.00 

21.00 
21.00 
21.00 
21.00 

19.00 
19.00 
19.00 
19.00 

19.00 
19vOO 
19.00 
19.00 

19.00 
19.00 
19.00 
19.00 

19.00 
19.00 
19.00 
19.00 

2s.oo 
2s.oo 
2s.oo 
2s.oo 

2so.22 
295.00 
295.00 
295.oo 

235.Bl 
266.04 
276.35 
412.69 

12.60 
82.27 
85.09 
92.28 

G{ 
~~C,-,,1 

?'~,s 

•1 
~ 
• 

I I I I 
•i· 
I• 
I 

• 
• 
• 'I ', I 

• 
• 
• 
• 

'I 'i 'I 

• 
• 
• 
• u J u 

• 
• 
• 
• u c V 

• 
e 

• 



(. 
1 

SECTION CHANNEL MIN EL OF MAX 
• NUMBER LENGTH ROAD\~AY LOW 

I , 15021.00 1,00 _o!..oo_ 
, 15021.00 1,00 o.oo 

• , 15021.00 1,00 0,00 
iu, 15021.00 1.00 ____ 0.oo __ 

• •· 15061.00 40.00 584,30 
15061.00 40.00 584.30 

,1 15061.00 40.00 584.30 
~ •i• 15061,00 40.00 584.30 

MIN EL DISCHARGE CWSEL 
GROUND (CFS) 

EL OF 
CHORD 

o.oo 
-o.oo- -

o.oo 
o.oo 

574.90 480.00 582,33 
s 17+. 90- --6so-:oo - ss 3 .-rs 
'574.90 710.00 583.42 
'574.90 860.00 584.12 

- - ---- ---
582.80 1574.90 
582.80 '574.90 
582. 80- -- ,5--,-4-. 90 --
582. 80 1574.90 

- - . - - -

480.00 
650.00 
710.00 
860.00 

582.31 
584.67 
584.Bl 
585.06 

1so62.oo -T.oo-- o.oo . o.oo 1574.90 
1574.90 
'574,90 

480.00 
650,00 
710.00 

582.55 
584.67 
584.81 
585 .-06-

15062,00 1.00 o.oo 0,00 
15062,00 1.00 o.oo o.oo 

" 15062.00 1.00 0~00 o.oo . ,. - 1574.90 - 860:oo 

HV 

.45 
,06 
,06 
,07 

.61 

.03 

.03 

.04 

.42 

.03 

.03 

.04 

iii1,"I SECTION ____ DISCHARGE 
,J---- NUMBER CFS 

CWSEL C~SEL DIFF CWSEL DIFF CWSEL-WSELK 
--E~ACH Q EACH SECTION 

- --------

.,, 10764.000 710.000 578,200 0.000 0.000 
10764.000 900.000 578.340 ,140 0,000 

,. 10764.ooo 985.ooo sta--;41+0 
.I,, 10764.ooo 1190.000 s10. 100 

---- - -:Too- -- - -0.000 

" 
"Wll34.000 480.000 

·." 11134.000 650.000 
,. 11134.000 _____ 710.000 
,. -rr:lz+-;-0-0-0 0-6-cr~ iro-o -

ei,. 
ii j"ttt_l_

7
7_34 • O_O_Q_ ___ _ 

I
'" 11 34.000 

.,, 11734,000 
~: 11734,000 .,, 
1,, 

" .1,, 
"I 

12164,000 
12164.000 

--1-2161+-;-0-0 o--- --
12164. o o o 

480.000 
650.000 
710,000 
860,000 

480,000 
650,000 
710,-000 
860.000 

- -57 8~j4-3 
578.517 
578.615 
578.921 -

578.431 
578.637 
578.737 
579.031 

--- - --

578.810 
579.121 

- 579,229 
579.511 

"I r2-a~o o o- - - -,;-a-cf; o-o o-- - 511:1 .-1 05 
.,., 12884.000 650,000 579,544 fi;lf.'L ____ l_28_8_ft._.OO_()_ __ -- 710~00_Q 579.655 ... ' "Ll2884.000 860,000 579.941 

, 1r!3
3
_i-;~o_o _____ 40

5
0. oo_o _____ s

5
1
8

9.~_64
7 ., .,_ C'toOOO 6 0,000 O,c8 

•1 .. 1 

13324.000 110.000 580,416 
'.W'I 13324.000 060.000 s00.110 

•1., 13724.000 480.000 580.223 
" 1-; 7 2-!-~~ o o 6_s_o !__o_o_o ________ 

5
s0

8
_0_ ._ 6_s

8
_o 

., .aT2 .. ,vOO 710.000 0, 7 3 
-~ 13724,000 860,000 581.081 

13Bg-4,000 -- ---480,ooo 
13894,000 650.000 

1 13894,000 710.000 

I
ssi 13-gg-4-;000--- - -86 (f,;--o o 0 

... 1 

I ,, 14024,000 480.000 
'------14024,000 --- 650.000 

,, • 14024.000 710.000 
14024,000 860.000 

580,398 
580,790 
580.915 
:;-A I • 2 CJ O 

580.637 
- -- --50·1. 028 

581. 146 
581,419 

.340 0.000 

-0.000 ______ _ 

.174 

.OQ8 

.306 

0.000 
-:206 -
.100 
,2'14 

0.000 
,310 
.168 
.282 

0.000 
,358 
• 111 

-~-286-

0.000 
.4':!3 
• 129 
,294 

0.000 
,427 
• 133 -
,300 

0.000 
,392 
,125 
,2A5 

0.000 
,391 
.118 
.273 

.T4:f 

.177 

.175 

.141 

.087 

.-120 

.122 

.110 

,380 
.484 
.492 
,480 

.375 

.423 

.426 

.429 

.679 

.744 
,761 
.769 

.359 
,362 
.367 
,373 

, l 7S 
,141 
• 13:3 
.118 

,239 
.238 
.231 
.219 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

HL 

.oo 

.oo 

.oo 

.oo 

.06 
1 .48 
1,35 

.91 

.oo 

.oo 

.oo 

.oo 

TOPWID 

517.332 
546,266 
549.-666 
557,142 

-- i+6J~isii 
481.779 
492,926 
519,999 

158.164 
173,002 
183.807 
215.564 

242,879 
263.669 
271,641 
290,064 

126,312 
160,880 
171,593 
198,926 

163,456 
193,082 
202,075 
237,982 

- -

209,999 
209,999 
209,999 
209,999 

88,495 
103,999 
103,999 
103.999 

38.999 
38.999 
38,999 
38,999 

OLOSS 

.oo 

.oo 

.oo 

.oo 

.00 
o.oo 
o.oo 
o.oo 

.06 

.oo 

.oo 

.oo 

QCH 

480,00 
650.00 
710,00 
860.00 

480.00 
641.63 
691.10 
810.54 

480.00 
642,31 
692,59 
814,24 

DEPTH 

7.43 
8.25 
8.52 
9.22 

7.41 
9.77 
9.91 

10.16 

7.65 
9.77 
9.91 

10.16 

T,W. DIFF LENGTH 

0.000 
0.000 
0.000 
0.000 

0.000 
-28.933 
-32.333 
-39,809 

0.000 
-18,620 
-29.767 
-56.840 

0.000 
-14,838 
-25.643 
-57.400 

0.000 
-20.790 
-28,762 
-47,185 

0,000 
-34.567 
-45,281 
-72,614 

0,000 
-29.626 
-38.619 
-74,526 

0.000 
-.ooo 
-.ooo 
-.ooo 

0,000 
-15,504 
-15.504 
-15.504 

0.000 
-.ooo 
-.ooo 
-.ooo 

370.000 
370.000 
370.000 
370.000 

600.000 
600.000 
600.000 
600.000 

430.000 
430.000 
430.000 
430.000 

120.000 
720,000 
720,000 
120.000 

440.000 
440,000 
440.000 
440,000 

400.000 
400,000 
400,000 
400.000 

170.000 
170.000 
170,000 
170.000 

130.000 
130,000 
130.000 
130.000 

TOPWID 

12.60 
82.27 
85.10 
92.29 

12.60 
332.34 
349.02 
364.15 

12.60 
332.45 
349.02 
364.21 

tt 

• ~ J 

• 
• ,,. 
• I , I 

• 
• ,. 

,I 
,, 

• 11 i '1 

'le 
h 

• 
• 
• 1
1 '! 

1

1 

• 
• 
:• 
• Jill 

, . 
• 
• 
• I . " I • 

• 



• 14044.000 480.000 580,645 0.000 .oos 0,000 28,999 0.000 20.000 • ii ii J 14044.000 650.000 581,019 • 374 -. 009 0.000 28,999 -.ooo 20.000 

-- 14044.000 710.000 581.130 • 111 -.017 0.000 28.999 -.ooo 20.000 • 14044,000 860.000 581,381 ,251 -.038 0,000 28,999 -.ooo 20.000 

I • 
.r:I 14 0 5 4-lYffO 4-s-0--;-o-oir -- ··-5·s-o--;-52z- -- --- · o-,; o oo--· -· - ~. 023 0~000 23,999 0.000 10.000 

14054.000 650.000 580,971 , 349 -.048 0.000 23.999 -.ooo 10.000 • 14054.000 710,000 581,071 , l O 0 -.059 0.000 23.999 -.ooo 10.000 II I . 

e1:1 
14054,000 ___ ---860. 000-- -- 581 ;290 ;219 -·. 091 0.0011 23.999 -.ooo 10.000 • 14060,000 480.000 580,588 0,000 -,034 0.000 20.999 0.000 6,000 
1T060-.;-o-o o 650--.;-o-o_o_ -- - ·5110 ~905 ·· ---· -· ,317 - --·--;;-006 0.000 20,999 -.ooo 6,000 'I • ~- ' 14060.000 710,000 580,991 ,086 -,080 0.000 20.999 -.ooo 6,000 • 14060,000 860,000 581.166 ,175 -.124 0.000 20,999 -.ooo 6.000 lj V I , - ----- - --- -- ---- - . - -· - - ------ -

" . " 14064,000 480,000 580,447 0.000 -.140 0.000 19.000 0.000 4.000 • 
" 14064.000 650,000 580.653 ,206 -,252 0.000 19.000 0.000 4.000 ---- - -- - -- ---- - - - - - - - - - --

" 14064.000 710,000 580.796 ,143 -.195 0.000 lY.000 0.000 4.000 .;., 14064.000 860,000 581,276 ,480 .110 0.000 19.000 0.000 4.000 • I I I -
14065.ooo 4Bo.ooo- 5B0,45B 0.000 .010 0.000 19.000 0,000 1.000 • 14065.000 650,000 580,673 .215 .020 0.000 19.000 0,000 1.000 
14065.000 710,000 581.473 .800 ,677 0.000 19,000 0.000 1,000 

" 14065 • 0 0 0 860.-000 582,049 ----.576 - - .113 ·o.ooo 19.000 0.000 1.000 
• ,,,1 • 
i I i" 14079.000 480.000 580,640 0,000 ,182 0.000 19,000 0,000 14.000 

- ----- - - - . - . 

" 1'>079.000 650,000 581,370 .730 ,697 0.000 19,000 0.000 14,000 . ,, l<t079,000 110.000 581,653 .284 ,181 0.000 19,000 0.000 14,000 • ,. 14079,000 860,000 582,230 ,576 ,181 0,000 19,000 0.000 14.000 
------- - -- -

" 
•I" 14080.000 480,000 580,6'>6 0.000 .006 0,000 19,000 0.000 1.000 • 

" l<t080,000 650,000 581,377 , 7 :l l ,007 0.000 19,000 0.000 1.000 Ii lj II 
1,. 11-0 -~o o-(r 581,660 - -.-20·3 . -14080,000 .001 0.000 19.000 0.000 1.000 , 

.!,, 14080,000 860,000 582,236 ,577 ,007 0.000 19.000 0.000 1.000 • I" .,I 14083,000 --400.000·· 581~239 0.000 ,593 0.000 24~999 0.000 3.000 •. ,, 14083,000 650.000 582.133 .894 .756 0.000 24.999 -.ooo 3. 000 • ·1 I , " 14083.000 110.000 582.448 ,315 .788 0.000 24.999 -.ooo 3.000 

" 14083.000-- --·060.000 583.153 ,705 .916 0.000 24.999 -.ooo 3.000 . ,. 
t~Gv. • " 14420,000 480,000 581.953 0.000 .714 0.000 250.223 0.000 337.000 

"4420;000 ____ -6-so·;o·o o 5a2·. 891 - - ·.938 ,758 0.000 294.999 -44.776 337.000 ,'37 ,; . ,. 14420.000 710.000 583,221 .330 .773 0.000 294.999 -44.776 337.000 P"p • bg 14420.000 860.000 583,989 .768 .837 0.000 294.999 -44,776 337.000 II '1 
I ---- - - - - --- - . -· 

•I:'. 14800.000 480.000 582.158 0.000 .204 0.000 235.812 0.000 380.000 { • ·" 14800.000 650.000 583.007 .849 • l 16 0.000 266.042 -30.230 380.000 
431 14800.000 110.000 583~316 .309 ,095 0.000 276.351 -40.539 380.000 r-:, 

... 1 14800.000 860.000 584.055 • 7 38 .065 0.000 412.694 -176.882 380.000 • I ' I"' 
·, "Ci-502·0-;-o 00-··4-s·o ~ b-o·o 582,326 0,000 ,169 0.000 12.599 0.000 220·.ooo 
• ., 15020.000 650,000 583.154 0 Ac7 , 146 0.000 82.266 -69.667 220.000 • r 15020.000 110.000 583,423 .210 .107 0.000 85.092 -72.493 220.000 p rs·o2·0.ooo· --- 0·60.000 ·s-04 .-1 f9 ~-645 .064 0.000 92.282 -79.683 220.000 •· , • ,! 15021.000 480.000 582.32A 0.000 .001 0.000 12.599 0.000 1.000 Ll, !/ 

' rs-02T-; o o o-··-osO". o o o 583.154 .826 .ooo 0.000 82.272 -69.673 1.000 f:>~ •1~ 15021.000 710.000 583.424 .270 .ooo 0.000 85.097 -72.498 1.000 • I 
I 15021.000 860.000 584.119 .b95 .ooo 0,000 92.286 -79.687 1.000 

------- --- --- -

" • " 15061.000 480.000 5B2,3lll 0.000 -.OlB 0.000 12,599 0.000 40,000 • ' 
J I 

,1 15061.000 650.000 584,668 2,359 1.514 0.000 332.339 -319.740 40,000 
-6r.oo o- · ·-- --Ti o--;;-o·o··o - - - ·is a 4·; e 0"9 -- - -- -;;-141 ·1.31:S6. 0.000 349;019 ·-336, 420 40,000 ,. 15061,000 860,000 585,057 .247 .938 0.000 364.149 -351.550 40.000 • ., 

\ 



,. lJVv .... o\JUU .-+~u.uuu .:>-.'.:Sc• .:>.:>c: o.uuu 0 ,t::,'4,t::, 

15062.000 ' . 
650,000 584.669 2,117 .ooo 

15062.000 110.000 584.809 .141 .ooo ,. 
--= . 

15062.000 860.000 585.057 .247 -.ooo 

• DATA FOR LAST CROSS SECTION 
I 'I PRUF1LE f Yf'ic-E~C T11RGET' ,op· 1,iIDTl-1 . - TOP ·,nOTH'·-- --.1: 

11', 
' ., 7. - -- ·r:o·O'o ___ - r2,600 

2 1.000 600.000 

' 3 1.000 600.000 

' 
~ •. • 

i-------~- --- -1-;ooo-- --6'00'~ ooo 

• --------- - -- -
" .11, 

---- ----
" e:14 

I J 1" '" .,, r----------·- ---

" 
19 

elao 
" ' -1"1 

·r 241 

" .,. 
LI ,I 

,_ _____________ -------

f--------·- - --
"I .c,, 
"' 

I ----------·----- -----
" ' .,, .:r- -- .... 
1::1- ----- -·-- · 

e:'"1 
H i"t=··- --· ..... 
•[ -----·--. - -· -

•'.:t·· ·-··---· ·- - ..... ---~, 
' i---- -- -----·- - -. . .. 

•e t J ii,'I_ ---·--- ----- -- -- -- --

•~:f -r·I __ 
!"I 

•r_,, - ------------ -._ 

AREA-ACRES AREA-OIFF 

"f9,585' 
21,86S 
22.453 

--·-··2s.12r 

· o ;o oo 
2.200 
2.868 
5.536 

----- - -- -- - -

u.uuu 1 c:.. :,~~ u.uuu 1.uuu 
0,000 332,449 -319,850 1.000 • 0.000 349.020 -336.421 1.000 I I I . ' ' 0,000 364,208 -351,609 1.000 • 

• 
• .. 
I ii 

• 
• ,. 

' ' I , 
I 

• WU --
• 
• 
• i 'I :1 

• --.:. 
I 

• I : I 
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• 
I I 1 
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******************************************** 
HEC2 VERSION UPDATED JAN 1976 

.r 
I 11-i 1: 'r------.1: 

ERROR C_9RR EJ;_l_LOfil___QJ_,__Q.?_?...()_3 ,J) 4J>Jl 5, Q 6_,_0_7, 0 8, 0 9 _ 
MODIFICATIONS 52,53,54,55,56,57,58 
******************************************** 

-- -- - - --- -

g •
1

• l CITY OF GIBRALTER • I· I2 _l_Q_'f'.EAR_FLOOD_ --- --'f ~c 
5555-23-01 PM= RICHARD ZANOTTI 

1

" T3 BROWNSTOWN CREEK .,, ---
"LJJ __ I_CHEC_~ __ l~!L _____ NI_NV _____ IDl_l:l __ STRT 
" el,. -1. 2. o. o. 0.000000 

--
I I"' ~ ::1 -J2-NPROF -- I PLOT PRFVS XSECV XSECH 

o. o_o_o " 1.000 _ 0.000 _-1.000 __ O_._O O _O __ _ 
•• 

• ·"I J 3 l • 0 0 0 l O. 0 0 0 11 • 0 0 0 12 • 0 0 0 
"-NC ---~-o_s_o ______ .0_40 _________ ._030 ________ ._3_0_0 __ 

.1::1 QT 4.000 1080.000 1290.000 1345.000 

"Ln__i_hl_3_0 J)_OO ___ 6'>. OOO_J_l_~0_ 0 _0_0_0 ____ 1212. 0_00 
"I X3 0.000 0.000 0.000 920.000 

.'", GR 576 0 300 __ 0 0 000 576.300 30 0 000 
J.I "tlR s13_._40_0 4.3.o._ooo ___ s11t.ooo ____ 530._ooo 

" GR 573.100 919.000 571.800 930.000 
•" GR 574.400 1004.ooo s11.aoo 1oos.ooo 

" R 5_6J.9_0_0 __ 1_os_o_._oo_o ___ s6a.4oo 1060.0_00 ___ _ 

•
" GR 572.100 1090.000 571.600 1100.000 
" GR 571.300 1132.000 570.300 1135.000 
"_ GR __ 5_66_.600_ 1155.ooo __ 565.900 1160.000 _ 

.I'', GR 565 0 200 1180.000 565 0 000 1185 0 000 
", GR 569.500 1205.000 572.200 1211.000 
"I_GR 573_.60_0 ___ 1_4_30.000 _ 573.400 1530.000 

.I" GR 572.900 1915.000 573.500 1930.000 
• GR 578.600 2330.000 578.500 2430.000 

ill"-------. _ _ _ __ 

•
", Xl 1783.000 
't X3 0.000 
" 

0.000 
0.000 

0.000 
0.000 

0.000 
920.000 

I
"· Xl 1953.000 

... X3 0.000 
0.000 
0.000 
.oso 

6.100 

0.000 
0.000 

_5_70 • 000 
a.100 

0.000 
920.000 

.030 ,,, __ I'll-! ______ 3._0_00 __ 
'''I ET 0.000 •1·-
,,,1 Jt,_l __ ?lJ~._o_o_o _____ 34.oo_o_ 
,"f---'GR 5 7 3. 7 0 0 0. 0 0 0 

••~· GR 573.800 400 0 000 
, '~~I ___ GR ·-- _Sf!'!. 0.00 ·- 515.000 

• 
' GR 566.800 570.000 

GR 567.200 640.000 
," _G.R_ ___ !;il.0_._'l_0_0 ___ . ___ 68_0 • 0 0 0 __ 
~ GR 573.200 900.000 •n NH 3.000 .035 

-- soo.ooo 
574.200 
573.700 

-- _568.80_0 
566.500 
569.800 

__ 57J.100 

tL ET ____ o. oo_o____ _.Q.J oo_ _ 

573.400 
570.000 

_B.10() _ 

• Xl 
Ml~ 

2114.000 
, nnn 

0.000 
n,'i 

0.000 
Rno nnn 

a.100 

!?_94.500 
100.000 
soo.ooo 
s~o.ooo 
sao.ooo 
660.000 
685.000 

1000.000 
.015 

_ R • .100 _ 

0.000 
n 1 c:; 

METRIC H_vINS 

o.oo o.o 
-

FN ALLDC 

_ 0. 00.0 _ __ o.ooo 

14.000 a.ooo 
.soo_ 0.000_ 

1460.000 0.000 

0.000 _ 0.000 
0.000 1212.000 

574.800 130.000 
574.700 630.000 
570.100 980.000 
570.100 1010.000 
570.300 1010.000 
571.600 1110.000 
569.000 1140.000 
565.600 1165.000 
565.500 1190.000 
575.000 1212.000 
572.700 1630.000 
575.900 2030.000 
578.800 2530.000 

130.000 200.000 
0.000 1212.000 

130.000 200.000 
0.000 1212.000 

594.500 .045 
a.100 570.000 

130.000 200.000 
572.900 150.000 
570.900 502.000 
568.500 525.000 
566.800 594.500 
570.000 665.000 
571.400 690.000 
574.700 1100.000 
594.500 .025 

0.100 570.000 

1.000 1.000 
R?,. icon O?c:', 

~ 

~~~ 
/ ~<\ 

Q WSEL 

o. 573.100 

IBW CHNIM 

FQ 

0.000 

!TRACE 

--~~ 
.,06L ~~ )'"'
~, r'3 j?1 .: q--.s~,.,.. ' 

-------------=- --

0.000 0.000 0.000 

4.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 

574.800 230.000 573.200 330.000 
572.700 730.000 573.300 830.000 
572.100 1000.000 574.500 1001.000 
568.400 1030.000 568.000 1040.000 
571.100 1075.000 572.300 1080.000 
570.600 1120.000 573.100 1130.000 
568.300 1145.000 567.500 1150.000 
565.600 1110.000 565.400 1175.000 
566.800 1195.000 567.800 1200.000 
574.100 1230.000 572.500 1330.000 
573.900 1730.000 573.100 1830.000 
578.100 2130.000 578.700 2230.000 
578.900 2630.000 0.000 0.000 

110.000 0.000 -.370 0.000 
0.000 0.000 0.000 0.000 

110.000 0.000 -.370 0.000 
0.000 0.000 0.000 0.000 

1200.000 0.000 0 • 000_ 0.000 
594.500 300.000 594.500 0.000 

160.000 0.000 -2.600 0.000 
572.500 200.000 572.500 300.000 
570.200 sos.ooo 569.600 510.000 
567.800 540.000 567.100 560.000 
566.900 600.000 567.400 620.000 
570.400 670.000 570.600 675.000 
572.400 100.000 573.200 aoo.ooo 
576.100 1200.000 0.000 0.000 

1200.000 0.000 0.000 0.000 
_594.500 _ 300.000 594.500 0.000 

1.000 0.000 0.000 0.000 
1 ~ nn nnn n_ nnn n n n nnn 

' I 

• ii I :1 

• 
• 
• 
• 
V ; :1 

• 
• 
• 
• HI 

• 
• 
• 
• 
,I ,i 

• 
• 
• 
• 
• 
• ,. 
• 'J j 'J 

• 



• I I J 

• 1-= • 
' • ' , 
• • 5 

' 
' '. ~ . 

·n f ' 
" ' • J 11 

:::.c:1 
ET 

Xl 
X2 
BT 
BT 
BT 
GR 
GR 
GR 
GR 
ET 
NH 

Xl 
NC 

" ,___E_T 
" • 

0.000 
0.000 

2131.000 
0.000 
8.ooo 

000.000 
575.900 
574.400 
574.200 
566.500 

5 
5 
---
6 
8 

1.430 
6.100 

20.000 
0.000 

3.020 
8.100 

0.000 
8.100 

100.000 824.500 
1.000 573.200 

574.200 __ _Q._O_Q_O __ 
567.000 800.000 
900.000 574.800 
5 7 ~. _l_Q_Q _______ l!)_O • 0 0 0 
574.500 100.000 
570.000 9g5.ooo 

500.000 
0 
0 
0 
0 
0 

Jl 
0 
5 

5 7 4 8 _Q_QJ) _ _l 2 _?_!4._90_0 __ -- 1300.0_00 
0.000 8.100 a.100 
3.000 000.000 .030 

-~---
2132.000 0 0.000 0.000 

.045 5 .030 0.000 
0.000 J) ______ 8. 100 _____ a_._100 

19.270 
0.100 

11.000 
574.200 
690. o_o_o 
575.100 

0.000 
57~. 100 _ 
569.000 
574.800 
575.50_0_ 

0.100 
824.500 
- - - ---

1.000 
0.000 

_ 0.100 

• , 14 Xl 2182.000 0 500.000 100.000 50.000 
is i--------G R 573._IOO_ -- 0 574_.200 _100.000 572.900 
" GR 573.800 4 

t 11 • 0 573.700 500.000 570.900 
GR 569.000 5 0 568.800 520.000 568.500 

" GR 566.500 5 Q. _____ _5_66_._9_00 60Jl_._O_o_p ______ 5_67 .400 
" • 0 570.400 670.000 570.600 
,0 GR 571.400 690.000 572.400 100.000 573.200 

5 7 4 JOO 11 0 0 • 0 OJI _ 5 7 6 • l O O ___ 12 0 0 • 0 0 0 _ _ __ o • 0 0 o_ 'l'i1F'I GR 

"I 
.,, Xl 2632.000 23 0 000 300 0 000 

" X3 l O ._O_O_Oc__ __ o._._Q_O_O _ -- _ _ _ o_. 0 o_p -- __ _ 
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XL OBR I TF1! AL 

EG 
ACH 
XNCH 
IDC 

QlrlEIR 

1_7_. 

QPR 

1322. 

soo.o 824.5 TYPE= 
o.oo o.oo 574,33 

0. - - -- 10. 755, 
o,oo .,035 • 02'4 

17 • 2 0 

•'1" 1490 
"- -- ---- - -------------- - - - --- -

1" 32!65 -138 DIVIDED IFLOW 

i lf'e----- -- ---- - -

•1::1 
~2! 

I

.,, ... 

., 

'"' 

3470 ENCROACHMENT STATIONS= 
2132.00 10.38 574.,28 

_345_. ___ _ 1_. ____ 131+_4. ____ 
• l 0 .00 1,.78 

.000110 1. 1. 
----- ---

•1" .,j 3~c7_0_ENCROACH.MENT_ STAT_IONS= .,r 

soo.o 824.5 TYPE= 
o.oo o.oo 574.313 

_o_. ___ . _lo_. -- 755'. 
o.oo ,.045 • 0318 

1. 0 0 

360 • 0 . _700. 0 . TYPE:= 

HI/ 
AFWB 
XNR 
ICONT 

BAREII 

183., 

HL 
VOL 
WTN 
CORAR 

ELLC 

573.20 

1 TARGET= 
.05 1,13 

o. 12. 
.040 • 032 

3 o.oo 

1 TARGET= 
.05 • 00 
o. 12 • 

.040 ,032 
1 o.~o 

l TARGET= 

OLOSS 
TWA 
ELMIN 
TOPIIIID 

ELTRD 

574.20 

324.500 
o.oo 

3, 
563,90 
251,38 

324.500 
.oo 
3. 

563.90 
251.40 

•:,,I 50' U/S FROM U/S FACE OF S, GIBRALTAR RD, VS #2 

340.000 

SEC • C 
iJIJ 1'' __ \, ---

2182,00 7,83 574.33 
.f 

~ 
.i:: I,,! 

1345. 15. 1330. 
___ ,._l l ________ ._1_7 ______ l ,.J 2 
,000049 so. :,o. 

--------------- - -

o.oo 
o. 

_o.oo 
so. 

• 3280 CROSS SECTION 2632.00 EXTENDED 

o.oo 574,315 .02 • 00 .01 
89. 11881. o. 13. 3. 

,.045 • 0310 .045 • 0132 566.50 
2 0 1 0,00 340,00 

,74 FEET 

571.10 
100000.00 

300.00, 
594,50 

ELCHU 
563.90 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

CLASS 

30.00 

574,50 
100000.00_ 

500.00 
824,50 

574.50 
100000.00 

500.00 
824.50 

573,70 
100000.00 

360.00 
100.00 

ELCH[) 
563,90 

I I 

HJ 

1• 
1• I. 
I. 
,I I 

1• ,. 
,. 
,. 
! I, ,. 
,. 
I. ,. 
'I 'I I ,. 
, . 
• j--

• q I 11 

,, . 
• 
• 
• 
,fj 

• 



I I 3470 ENCROACHMENT STATIONS= 240.0 450.0 TYPE= l TARGET= 210.000 
I I ii __. 500 1 U/S FROM U/S FACE OF s. GIBRALTAR RD, vs #3 SEC. D 

I ~.,,_,. •. , .. - "-'•"---- '·"" o.oo 574._42_ .oe .04 .03 574.10 
• 1345. 2. 1287. 57. 10. 543. es. 23. 6. 572.40 

.11 .1s 2.37 .67 .045 .030 .o4s .031 565.80 240.00 
_00_0232~_55_0_. __ 450 .• _ ·-- 250. 2 - - - . 0 - l - o.oo 210.00 450.00 -

I •·· 
---- -- -- -- --, 

~ .I, 
• 

3470 ENCROACHMENT STATIONS= 175.0 235.0 TYPE= 

vs _#4 __ ---- __ 

l TARGET= 60.000 

SEC•-- L- - --- -. I ii. 'f.-_____ s_o_•_D/-5_ OE....JEEEERSON_.A_V.E. _BR ID-GE, 

"I ,,9, 
•::~~;_~~ 1.~-~-- ~;;;_~-~-- --~~~~-

"I ol9 0 0 00 3o20 0o00 
., .. , .000399 300. 300. 300. 

" f-------
" 

•1" 

o.oo 574.55 
_ o_. ____ 4_20. _ 

.045 .030 
0 0 

.16 
o. 

.045 
l 

.09 
27. 

.031 
o.oo 

.04100000.00 
1. 100000. 00 

566.80 175.00 
60.00 235.00 

"l--3ilQ_£NC80ACHMEN_T_S_T_A_T_I_O.NS;;;__ __ _l+97.0 ____ 598 .• 5_ .TYPE=- ___ l ___ TARGET_: _ __143.000 
" 

•. ,,I OVEHBANK AREA ASSUMED NON-EFFECT IVE, ELLE A= 
iJ ~ ~l;,'lf.-------- ___________ --------

·l,,~982000 7.18 574.18 o.oo 
" 1345. o. 1345. o. 
,. • 19 o ._o_o_ _ __ 6_. so_ ___ __ _o_. o o .,::1 .002006 so. so. so. 

o.oo 
o. 

_ • 045 
2 

.1 . SEC NO DEPTH CWSEL CRIWS WSELK 
.. I ----- ---- ----- ------
" Q QLOB QCH QROB ALOB 

I
"' I I ME V.LOB ______ V_CH ______ VROB_ _ XNL _ 

.:: SLOPE XLOBL XLCH XLOBR I TRIAL 

~b-,.c,o,cH,~NT sr,TIONSa .,,., 
" -- - -- - --- - ------- --~ - -

598.S 

.1: OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 

I" ~---- -- ---- ----- ·-

575.00 ELREA= 575.00 
---

574.83 .66 .04 
207 • o. 27. 
.030 _.045 .031 

0 l o.oo 

--- - - -
EG HV HL 
ACH AROB VOL 
XNCH XNR - WTN --
IDC !CONT CORAR 

TYPE= l 

575.00 ELREA= 

TARGET= 

575.00 

.2s 
1. 

567.00 
30.53 

OLOSS 
TWA 
ELMIN 
TOPWID 

143.000 

.1::1 / D/S FACE OF JEFFERSON AVE BRIDGE, BS #5 SEC. F 

1421 
- -- --- - -

I" ... , CONCRETE BRIDGE WITH CONCRETE STRINGERS, CONCRETE RAILING 

·I I(' .1::r LENGTH=66', SPAN=43 •, 

1

1- :'8L~0 ____ 1.._l 8. _ _ .5_7 4. 1_8 __ _ 
.:'. 1345. o. 1345. 

~ 0 19 o.oo 6 0 50 

~

' o_o_oso_1 ____ ...1 ____ __ 1~ . ', 
·, ---• r: SPECIAL BRIDGE 

SKEW=0.71 

__ o. oo_ 
o. 

o.oo 
--- -- l • -

!: ·, Lss XK ___ XKDR __ _______ COEQ ____ _ ROLEN_ 
o.oo • o.oo 1.61 3.00 

P~l='C:C:fU:n:· l='I n·-• 

o.oo 574.83 
o. 

• 01B 
. -- 0. 

_ewe 
28.74 

201. 
- .o-is 

0 

BWP 
o.oo 

.66 
o. 

.018 
l 

.oo 
27. 

.031 
o.oo 

.BAREA -
195.40 

.oo 
7 • 

567.00 
30.53 

ss 
o.oo 

569.00 
100000.00 

568.00 
598.53 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

569.00 
100000.00 

568.00 
598.53 

EL CHU 
567.00 

ELCHO 
567.00 

1111,11/ 
I d 1 

---::-, 
f73,--? 

' 

• 
• 
• 
J ;; I 

• 
• 
• 
• . I 11 ' 

1~• 
I 

• 
• 
• ,I I I 

• 
• 
• 
• II 1111 

• 
• 
• 
• l '; I 

• 
• 
• 



• 
---- • 

EGPRS 

575.36 

EGLWC 

574.83 

H3 

o.oo 

Qi,,JEIR 

o. 

QPR 

1345. 

BARE A 

l 95. 

ELLC 

573.80 

·1: 
ti 11 '~3~_7_0_ENCEWACJ-IMENL_S_TA TI ONS= _ 497.o ___ 598 0 5 TYPE= 1 TARGET= 

e1: OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 
t------------------- -- -- ---

' 
~ -~B 3049.00 7.82 574.82 

13~5. o. 1345. 
, .?o ___ o_._0_0 ______ 5_._93 __ 

•1::1 .000385 66. 66. 

" ------------- ----
" 

o.oo 
o. 

_ o ._o_o __ _ 
66. 

o.oo 
o. 

_ • o 18 __ _ 
2 

577.60 ELREA= 

575.36 
227 • 

---015 
0 

.55 
o. 

· - •. o 18 
1 

577.60 

.53 
27. 

.030 
o.oo 

• ; 'I 34 70 ENCROACHMENT ST AT IONS= 497 • 0 598 0 5 

~f I OVERBANK AREA -ASSU-ME-D NON-EFFECT I VE' ELLE A= 

TYPE= 1 

577.60 ELREA= 

TARGET= 

577.60 

1">---~J_o_s_o_._0_0 ___ 1_._82 __ _s_1_1t ._e2 _____ o ._oo _ _ o_. o o ____ _s 15. 36 
'" 

• ,,,1 
1345. o. 1345. o. o. 227. 

.20 o.oo 5.93 o.oo .o45 .030 
! .on_15A, ____ ~_. _______ 1. _______ i_. _____ o_ ___ _o_ 

" 3301 HV CHANGED MORE THAN HVINS 

_. 55 
o • 

,045 
_ 1 

__ • o_o_ 
27. 

.030 
_o.oo 

ELTRD 

577.60 

143.000 

o.oo 
1. 

567.00 
30.53 

143.000 

.oo 
1. 

567.00 
30.53 

,J~J!::1~ -- -------- - __ _: ---- ----
.: 3470 ENCROACHMENT STATIONS= 52.0 400.0 TYPE= 

~ __ 2_0_0_•_ULS __ f'JlOM_ __ U/S_ FACE _OF _JEEF:ERSON AVE., VS Ill A 

1 TARGET= 348.000 

SEC. G 

•r,'~250,00 a.o3 575.53 o.oo o.oo 575.54 
" 3!+5_,, _______ o. __ 1329. _______ 1.6. _ _o.. 1515. 

• I
" .26 o.oo .88 .22 .045 .030 
" .000031 100. 200. 300. 2 0 
" - -- -- -----

.01 
73. 

.045 
1 

.02 
32 • 

.030 
o.oo 

.16 
8. 

567.50 
329.21 

CLASS 

10.00 

569.00 
100000.00 

568.00 
598.53 

569.00 
100000.00 

568.00 
598.53 

575.70 
573.40 
70.79 

400.00 

r ~::f--3-4_7._0_ENCROACHMENT S.TA.TIONS:: _____ .400.0 _ 1.050.0 TYP.E= 

... ~ 700' U/S FROM U/S FACE OF JEFFERSON.AVE., VS #2A 

_l TARGET= 650.000_ 

SEC. H 
," 

•
I" 3750,00 1·:15 ___ 575.ss ___ o~-oo- -o.oo- 575.56 

i"~
1 

1345. 3. 1128. 214. 29. 1616. 
',s _ •. 't.8 ___ -- •. 11 .10 _ -- .30 .045 .• 0_30. •i:, .000021 550. 500. 450. 2 O 

'" ~ --- - -- ----- -· 

• 
'" SECNO DEPTH CWSEL 

I• Q QLOB QCH 
I J ,: TIM£ __ --~LOB ___ VCH __ 

'I SLOPE XLOBL XLCH .,, 
s,' 

••w 3470 ENCROACHMENT STATIONS= 
c'I 4_225-_._o_o ______ 1-.If> ___ s15.56 __ 

• 1345. 68, 981. 
.68 .24 .73 

oonn10 GGn 47G 

CRIWS 
QROB 

YROa __ 
XLOBR 

515.0 
0,00 
296 • 

• 29 
--:inn 

WSELK 
ALOB 
)(NL 
!TRIAL 

1300.0 
o.oo 
284 • 
• 045 

n 

EG 
ACH 
XNCH 
IDC 

TYPE= 
575.57 

1335. 
,030 

n 

.01 
705. 
.045 

1 

HV 
AROB 

_XNR 
ICONT 

.01 
54. 

.030 
o.oo 

HL 
VOL 
WTN 
CORAR 

1 TARGET= 
.01 

1012 • 
• 045 

1 

oOl 
78. 

.030 
n nn 

.oo 
13. 

567.80 
596.33 

OLOSS 
TWA 
ELMIN 
TOPl'IID 

785,000 
.oo 
20, 

567.80 
7AC', 11 n 

574.30 
572.40 

453.67 
1050.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

572.60 
571.60 

515.00 
1--:inn nn 

I I 

J ,j \I 

• 
• 
• 
• p; . , 

• 
• 
• 
• 
I I 

i:• 
I ' 

• 
• I I 

' 

• 
,I I, 

• 
• 
• 
• 

'1 !J ·, 

• 
• 
• 
• 'J I ·; 

• 



• JI I; I' --= 
3470 ENCROACHMENT STATIONS= 300.0 1200.0 TYPE= 

I • 16soi• u1s FROM _Ul_?_FAc_i;:_ oJ:.__J_l;_FFJ;Ji~ON AVE, vs 113A 

.r:1 4700.00 1.11 575.57 

r._1345. ___ 473._ --- 664. 
• .87 .37 .95 

el, 000036 sso. 4,1s. 

o.oo 
20~. _ 

.34 
300. 

~ e1: • lrl1/'(__3_,i_65.D.1JLIDEO __ F:L01</ ___________ _ ,, 
• 111 3280 CROSS SECTION 5750.00 EXTENDED 

" 

o.oo 
1266. 
.045 

0 

575.58 
702. 
.030 

0 

.02 FEET 
-- -- -. - -------- - -~ ---- --- ---

l TARGE·r= 900.1)00 

SEC • I 

.01 
616. 
.045 

1 

.01 
104. 
.030 
o.oo 

.oo 
28. 

567.80 
900.00 

572.30 
572.30 

300.00 
1200.00 

• 
• 
• ii J J 

• 
• 
• 

,131 .," . 
"i--__ 3_1,_1_o __ ENC8.0AC~iMENT STAT.IONS= .450.0 125.o.o _ TYPE= 1 TARGET= aoo.1000 

•I;:! 2100• uis_FROM _u~s-FACE oF_JEFFERsoN_ AVE, _vs 114A sEc. J 

I
": 5750.00 1.02 57!,.62 

• ,, 1345. 79. 700. 
ii U .F'---~-•JJ-7 ______ .J+.5 ____ Jl .•. 8 2 

•\::\ 

0

000144 300
0 

- -~)50
0 

I" ." '" 3470 ENCROACHMENT STATIONS= 

o.oo 
566. 
_7L 

1100. 

650.0 

o.oo 
176. 

--- • 045 
2 

575.65 
385. 

-- • 0 3 0 
0 

1050.0 TYPE= 
1-------- -------- -- --- ------ -- -------

.1:: soo• D/S FROM D/S FACE OF M. GIBRALTAR RD BRIDGE 

1---~-7 5 o. •. o_o, __ _ 7_. 1.6. 

ei, 1345. 
1.19 

•. 00031.l __ 

'~t-~---
331. 

.89 
600. 

_ 575.._76 __ 
IH9. 
-~ • 78 

-- 1000. 

•1:i 3•i 70 ENCROACH~ENT STATIONS= 

o •. oo .. 
19!:i. 
.91 

60IJ • 

66!5.0 

o.oo 
372 • 
• 045 

2 

782.0 

575.84_ 
294. 
• 030 

0 

TYPE= 

• 0•3 
802. 
.045 

1 

.06 
140. 
.031 
o.oo 

.01 
41. 

568.60 
606.29 

l TARGET= 400.rOOO 

SEC • I< 

• 01 8 _ 
21s. 
• 04-5 

l 

.11 _ 
159 • 
• 032 
o.oo 

l TARGET= 

. • 02 
•ft8. 

568.60 
371.55 

'",____ 5.0_• .. D/S FROM D/S !'"A.CE OF M. GIBRALTAR RD BRIDGE, VS.#SA 

117.000 

SEC • L 

•Fl 1200.00 7.68 575.88 
'",___ __ L7_7_.o_. _____ _l_6_7_

0 
___ l_lU_4_ •. 

l
a 1 0 21 1 0 96 5 0 19 

• '1 .001001 400. ,,so. 
1:1 '' ___ _ 

"I •.:1 7250.00 6.31 575.91 
__ l-7.lO.. _ __ _ _o_. ___ . _lJ'-7 0 •--

e l"l 1 .22 o.oo !,.22 
" .002156 so. so. 
~--------------------- ----- - -- --

•f: 
f' ,,, 3_,~_6_5_0 I.Y' IDEQ __ l'"LO_W_ . 

-

1

56 

0 • IJO o.oo 576.22 • 315 
.18_•~. _ -- _ 85 .•.. ---- 2:.1.2 •. _ -- _ 931 ·-
2.104 
4010. 

0 • 100 
__ 10. - - --

0 • ,oo 
510. 

.045 
2 

o.oo 
o. 

.045 
0 

.030 
0 

576,.34 
3139 • 
• 030 

0 

• 04,5 
l 

.4-2 
or. 

• 04•5 
l 

J J fi-....NQ.BM.AL . .BEUD.Gl:,NRD_:::;J3_ MIN ELTRD= - 5'78 .• 00 MU ELLC= __ 580. 10 

.25 .13 
165. so. 
.032 568.20 
o.oo 111.00 

.01 .04 
166. _'51. 
.032 569.60 
o.oo 96.35 

573.90 
572.70 

450.00 
1250.00 

573.40 
573.20 

650.00 
1021.55_ 

573.50 
573.•'+0 

665.oro 
782.00 

seo.10 
579 • -70 

993. 7,2 
1090.07 

u r , 

• 
• 
• 
• . I , , 

• 
• 
• 
• Ii I J 

, . 
• 
• 
• , 11 I, II ,. 

I 
I 
I 

:• 

• • n i'C' s:"Al""S:- nr (:"Tf.J0AI T•D Qn 1:acTnt:"r.:' DC' ~~ • "C",.. 



• CONCRETE BRIDGE, 2 CONCRETE PIERS, HEADWALLS 

·L---• I r~I 
ENGTH= 4 7FT •--- ______ - - - - -

7251.oO 6.27 575.87 o.oo •1· I'. ~ I l __ l.73.o .•.. ·•·--·o. 17_7_0 •. -- .. o. 

e1: 1 .22 o.oo 
• 001220 l • 

1-------- . ··• --
,' ~ •.. 

a 
•I _la.!:!.5. DJ.V.10.ED .. FL.O~-
" el,, SECNO DEPTH 
12 Q ___ Qj_.PJ~. 

TIME VLOB 
SLOPE XLOBL 

" e'i~ 

5.79 
l • 

CWSEL 
J;lCH __ . 
VCH 
XLCH 

I 11 ,)••r-----·-··------ - .. ·-- --
• 1;: 

o.oo 
l • 

CRIWS 
QR0.8 
VROB 
XLOBR 

o.oo 576.39 
.0. 306. 

.010 .018 
2 0 

WSELK EG 
ALOB . ACH 
XNL XNCH 
!TRIAL IDC 

- . - . 

!"I !tOR!:1AL......BB..I.D.G.E,N80=l.3_.l:\.IN .. ELT.80=. 578.QO MA)( ELLC=. sso •. 10 
119 

•,01 

.52 
o. 

.010 
l 

HV 
AROB 
XNR 
!CONT 

.oo 
166. 
.032 
o.oo 

HL 
VOL 
WTN 
CORAR 

,·L...O.VEfiB.AN!L.AR.EA......A S.SJJ~ED .. .IIWN:-EEEE.CT LVE.,ELLE.A;:. __ .... 58.0 • l O EL REA= 579 • 7 0 

.," 7298.00 6.35 575.95 o.oo o.oo 576.45 .so .06 \"~ .,. 1.rro_. ____ .o ..•. - 11_1_0_._ . _o. .... o. 313. o. 166. 

J~~:I .oo~i~~ ___ o4~~ ----54*~ --- 04~~ --- _.01~ ____ .01~ .01~-- o~~ii 
.1: 

1"1 OVERBANJ<_~REA. AS!iUMJ;;JL N_ON-EFf..E.CII V.E 'ELLE A= 

eii 7299.00 6.50 
13 ... LU~o .•. _(). 

1.22 o.oo 
.001823 1. .,::1 

"1,_____ ····-·· 

576.10 
J 7-7.0. 

4.95 
l • 

o.oo 
o. 

o.oo 
1. 

o.oo 
o. 

.050 
2 

.580 .• J 0. EL REA= . 579 • 70 

576.48 
358. 
.030 

0 

.38 
o. 

.oso 
l 

.oo 
166, 
.032 
o.oo 

.o5 
. 51 • 

569.60 
84.03 

OLOSS 
TWA 
ELMIN 
TOPIHD 

.01 
51. 

569,60 
84.20 

.04 
51. 

569.60 
97.21 

·1·: iii ',:t--3it70 .. ENCROACHMENT .. S.TATIONS= .250.0 450 0 0 TYP-E= l TARGET= 200 0 000 

... / 57' U/S FROM U/S FACE OF M. GIBRALTAR RD. BRIDGE, STA 6+00 SEC. N 
1~;1 -----------·-- --·-- --·---- -·-- ·--.,, 

e1 .. 7355.00 7.38 
1110. 418. 

",_.._ ---·• 22 -- _1..5 7_ 

576.48 
901. 
3.80 
56. 

o.oo 
451. 
l .62 
56. 

o.oo 
267 • 
• 050 

2 

576.61 
237. 
• 030 

0 •1::1 .000560 56. 

e1::32ao c·Ross SECT-IO--N---·-7805.00 EXTENDED ---

f» I 

.12 FEET 

~·~:1~~47~- E~CROACHM~NT STATIONS;;. 500.0 1000.0 TYPE= 
- -- -- " 

.13 
279 • 
• oso 

l 

.os 
167 • 
• 032 
o.oo 

l TARGET:; 

.01 
51. 

569.10 
200.00 

500,000 

"' .10 , 

507' U/S FROM U/S FACE OF M. GIBRALTAR RD. BRIDGE, STA 1o~so SEC. 0 

~'i 1.a.o.s._o_o _____ J_._42... 576. 12 . 

• 
1110. 108. 1551. 

lo25 .Bl 4.76 
nn1n1Q ,, ,.. JA. ,- (\ 

o.oo 
111. 

.89 
I• """'n 

.0, 00 
133 • 
• 050 

? 

577,03 
326 • 
• 030 

11 

• 31 
126 • 
• oso 

1 

.33 
174, 
,032 
n n 

• 09 
54. 

569,30 
G" n 11 , n 

580.10 
579.70 

997.60 
1089.93 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

580,10 
579,70 

997,60 
1090.10 

580.10 
579.70 

993.28 
1090.49 

572.50 
572.50 

250,00 
450.00 

575,80 
574.60 

soo.oo 
1 n II n 

• U 'I 'I 

• 
• 
• 
• IJI! 

• 
• 
• 
• P 1· r ; . ,. 

' I 
I , 

• 
• ., 
• 
• I 

:e 

• ., I I 

• 
• 
• 
• . 'j '1 I I I j 

• 



• .I 1111 3280 CROSS SECTION 8305.00 EXTENDED .78 FEET 

• __=, 

I .r:1 3470 ENCROACHMENT STATIONS= 550.0- aoo.o TYPE= l TARGET= 

,__ _____ 3o_o~_D/'.S __ fROM._D/S FACE __ OF D.J .s.L.._ RR BRIDGE., _ST.A_ 15+50 

25;0.000 

SEC •. P 

e1:, 8305.00 7.08 577.38 o.oo oi.oo 577.69 .31 .66 .oo 575.50 
_J_7L0.~--~-64_. __ JJCl6_. _______ o._ -"~!t4... 259. o. 180. 58. 578.60 

C ei:/ 1.29 1 .9o 5,.o5 o.oo •. o5o .030 .050 .032 s10.Jo sso.oo 
; j .001757 500. 5010. 500. 2 0 l o.oo 195.00 745.00 

I! 11 I', U IC----------·-~--~~-------- -- - -- ----

•1:: 
"LOYEfill.AN~- _AJ3.El\._AS_SU_MED_NOJ11_-Ef:fECT_I_VE ,.ELLE A.=;_ - ... 

" •. , 8605,00 6.78 577.78 
",__ ___ 1_1-1_0 • ________ o_. ____ 1_1.1• o .• 
" el,, 1.30 o.oo 5.7s 

.001561 300. 300. 

" 
" 

o.oo 
--·--- o. 

o.oo 
Joo. 

o.oo 
-·-- --· o. 

.o5o 
2 

elwt SECNO DIEPTH CWSEL 1CR I WS WSELK 
I ii ,f',___ ___ Q ____ ~QILQB ___ QCl·L __ JJRO.B ___ ALOB __ 

"I TIME V\LOB VCH 'VROB XNL. 
•,:: SLOPE X\LOBL X~CH __ -~~L_O~R . ··- l~HIAL 

" el,. 

582.50 ELREA= 

578.29 .51 
308. o. 
.030 .050 

0 l 
- - -- -

EG HV 
ACl-f ___ AROB 
XNCH x~m 
IDC ICONT 

--------

5a2.5o 

.so .10 582.50 
183. 59. 582.50 
.032 571.00 582.00 
o.oo 48.00 630,00 

HL CILOSS BANK ELEV 
VOL .. J"WA_ JLEFT /RIGHT 
WTN ELMIN SSTA 
CORAR l"OPIHD ENDST 

I" _o_v:E~BANK AREA ASSUMIED NON-_Ef:l:E1C_T_I.V.E,.ELLEA~;__ ______ 582 ._so ELBEA.= ______ 5_82 •. s.o __ - --·-- - -·--- - -- -· 

I" .,, 
_D/_S __ .IE.ACE_Of: __ D ,_T_., S.o L,_\RR __ BRIDGE., ___ ST A- 18 •50. 

• . I ,I ,f:' .C.O.N.C1RETE __ BR.I.DGE. WITH 3 PIERS,_ 2• WIDE FOR EACH PIER 

"L .,. 
" _____ TO_T_AL_S£AN,;:.~_8_. 5 _FT., ILENGTH==_52_F1r, . 
i:n 

•l"i 8606,00 6.78 577,.78 

-~[ 
___ lJ_7_0. ___ -- _o. 17LO,_ --

1,30 o.oo 5,.75 
.000390 1. 1. 

-- --~---·-----.,, ... 
', •J t.i SP£ClAL ,S1DGE ... 

•I" SB XK XKOR COFQ 
" __ l_.J 5 ___ 1_,_5_31 ___ -- 3, 0 0. 
"' •l"'i PRESSURE FLOW 
'1 --- --- - -------

" ·tr EGPRS EGLWC HJ •f 578. 76 578.46 ,20 

.I I, ' _____ _____ _ __ __ _ _ _ __ _ __ 

o.oo o.oo 578.2:9 
o. . . 0 •. .301:l, 

o.oo ., 02 0 ,015 
1. 0 0 

- --- - - -- -- --

RDLEN BWC 
o • o_o . _ 4 0. o o 

QWEIR 

o. 

QPR 

1770. 

BWP 
.6. 00 

BAREi, 

275,. 

,51 
o. 

.020 
l 

• OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA• 582.SiO ELREA= 

SEC, Q 

,00 
18,3. 
• 0·32 
o.oo 

BAREA 
2.74.50 

.oo 
59. 

571.00 
48.00 

S
, • . , 
I) 0 00 

ELLC ELTRD 

577.90 581.60 

5821, 50 

582,50 
582,50 

582.DO 
630.00 

ELC:HU 
571.00 

CLASS 

10.00 

ELCHD 
571.010 

1· 

,. ,. 
I. 
II I '1 

1e 

I. 
1e 

I. 
d , ii 

I • 

• 
I • 

• II u I' 

• 
• 
• 
• 
I I 
• 
• 

, . 
• 

·,I I , 

• 
• 
• 



• t10:::>t1.00 7'.33 578.33 o.oo o.oo 57'8.7'6 .44 • 4 7' o.oo 582.:::,0 
1770. o. 1770. o. o. 334. o. 183. 59. 582.50 
l. 30 o.oo 5.29 o.oo .,020 .015 .020 .031 571.00 582.00 

-- .000303 52. 52. 52. 2 0 l o.oo 48.00 630.00 

I • .r: ··-- ----- -- - -- - ..----- ----

OVERBANK AREA ASSUMED NON-EFFECTIVEoELLEA= 582.50 ELREA= 582.50 
I J i , ·-------- ---- ----

' •• 8659.llO 7.33 578.33 o.oo o.oo 578.76 .44 • 00 .oo 582.50 
1770. o. 1770. o. o. 334. o. 183. 59. 582.50 

' 1 .•. :to ____ o .•. o.o ____ .... 5. 2.9. ·•• 0 .•. 0 0 __ .... .,.050 .032 .045 • 0 31 ~;11.00 582.00 , 
~ .18 .001379 l • 1. l • 0 0 1 o.oo 48.00 630.00 

• --~- ~----
,0 .,, 3280 CROSS SECTION 8816.00 EXTENDED .39 FEET 

" '------------·---------- --- - -- ---- ·----. 

" .,,4 
ll I 

3470 ENCROACHMENT STATIONS= 235.0 425.0 TYPE= l TARGET= 190.000 

SEC. R 
U" ----- ---

" . " 1581 U/S FROM U/S FACE OF D.T.S.L. RR 8RIDGEo STA 20+60 

i19 . ,,, 
" 

I" 
.,, 

" 

•• 

1 
001_6_._o o. __ ___,e_._a..9 __ 5J_a_.J'9._ _o ._oo _. __ o ._oo _. 578. 97_ 

1770. 279. 1059. 433. !L68. 251. 
1.32 1 0 66 4 0 21 2.00 .o5o .o32 

'------o.o.o.s~~-o ___ 15_7 ____ 15.7 •- __ 15.J •- __ _2___ _ _ _ ___ o_ 

.• 19 
217 • 
.045 

- ... 1 

OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 583.60 ELREA= 

!
s 

i ,I, 'f-9 .. l.0 .. 6 ... JJ.O ___ 1_._45 _____ 5.78. 9.5 _____ o. o o ____ o. o_o ___ 5-7.9_. 1.1 ..... _ .• 22 
• ·1 1520. o. 1520. o. o. 405. o. 'I _ 1 • .34 o.oo 3. 75 o.oo .050 0 032 0 045 

~r----0_0.06•~8 ___ . 290. __ ... 290. _29_0. _ .2 __ 0.. 1 .In 
l"t .. _SECNO ........ DEPTH __ CWSEL 
" Q QLOB QCH ·1" TIME VLOB VCH 
" ____ S..LO.e.l~ __ XLOBL ___ XLCH 
" .,,. 

ii ,I }•>----- __ --·- .... --- ....... _ __ .. 

CRIWS 
QROB 
VROB 
XLOBl'l. 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

.HV 
AF~OB 
XNR 
!CONT 

• r.: NORMAL BRIDGE,NRD=l9 MIN ELTRD= 583.60 MAX ELLC= 580.10 

>-------------- -- -- - --- --- -- -
I'" .,. OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 583.60 ELREA= 

' " 

-~-eb,, 

0/S FACE OF PENN CENTRAL RR BRIDGE #1, STA 23+50 

----- -- - - -- ---- - ------ - -
CONCRETE BRIDGE, WITH 2 PIERS, WINGWALLS & HEADWALLS 

I J As• 

•r,r--- r'oTAL--SP/1~1;59~5 -FT, LENGTH=:20 FT, 

i.' •L~ 91·~~2~~-~--- --1 ·t: ··-· ·5 I}2~:· _O • 0.(1 .. ID• 0.0. 579.20 .21 
0 ,, o. 362. o. 

• 1.34 o.oo 4.20 
1

' ._OJ)_Q299 --~l ._ _ _ l_. 
o.oo ,. 020 .010 .020 

l •· 2 0 1 

• 

.14 
18,5 • 
• 031 

... o. 00 

5831.60 

.18 
1a,e • 
• 031 
o.oo 

HL 
VOL 
WTN 
COR~,R 

5831.60 

.01 
60. 

!;69. 90 
. ll53 0 65 

.02 
60. 

!;11.50 
..59.00 _ 

574.20 
574.30 

241.22 
394.87 

583.60 
583.60 

441.oo 
500.00 

OLOSS . BAN~ ELEV 
TW- LEFT/RIGHT 
ELMIN SSTA 
TOPWID ENDST 

SEC. S 

., 00 .03 5831.60 
lE18o 60. 5Sl3.60 
• 0131 !571,50 441.00 

-41.,84 59 • 0.0 500,.00 

• :1 :I !j 

• 
• 

, . 
• 

1 11 'I', I. 
I 

' • 
• 
• I ; J 

" . 1, 
I 

• 
• 
• ni 

• 
• 

I '.. 
' 

•• 
, , I I 

• 
• 
• 
• 
I j 

• 



• I I I 

NUHMAL ~Hl0GE,NRD=l9 MIN ELTRD= 583.60 MAX ELLC= 580.10 

• -= 
OVER8ANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 583.60 ELREA= 

I 6 7.1. 

• 1: 
n•21.oo 7.43 578.93 __ o.oo_ _ Q.. _o_o_ _579 • 20 .21 

1520 • o. 1520. o. o. 362. o. 
1.34 o.oo 4.20 o.oo .020 .018 .020 

.000298 ___ 20._ ___ 20. 20. 0 0 l 

·1 . ' el, 
'1----------------·- ---- -

! ·1: OYERBANK AREA ASSUMED ,~o~_-:,EFFECTIVE,ELLEA= 

lO 15200 Oo 15200 Oo Oo 
... 1.34 o.oo 3.72 o.oo .oso 

583.60 ELREA= • ,_ 5 
I, ;:i"3 

579.22 -· 21 . 
409. o. 
.035 .045 

583.60 

.01 .oo 583.60 
189. 60. 583.60 
.031 571.50 441.00 

-41.90 59.00 soo.oo 

583.60 

• 00. .02 583.60 
189. 60. 583.60 
.031 571.50 441.00 

11 I '~:_1_2a .•. o.0 ___ 1_.s_1 __ s.1.9 •. 0.1 __ .o.oo___ _o.oo_ 

" 
0

_0_0_0_7_5 6 ___ 1_
0 
______ l_. ________ 1 .•. _________ 2 . 0 - 1 - o.oo 59. 00 _ soo.oo 

" •11,., 
" --- - --· ----
" .I,, 3470 ENCROACHMENT STATIONS= 536.0 A68 0 0 332.000 TYPE= 1 TARGET= 

"1--_____ .... 3.5_,_ULS_E.ROM_U/.S .E.ACL.OE .eENN .. CE.NTRAL .RR. BRIDGE #1, STA 25+00SEC. T 
" .,, 

9264.00 7.76 579.26 o.oo o.oo 579.34 .01 .oa .04 
II ') i"I 1:, 20... A9 .• ___ _7__15 • _______ 396 •. _ 313. .21.1. -- 330 •. 191. .61 • 

• 1:: 
1.36 1.12 2.86 1.20 .oso .035 .045 .031 571.50 

• 000433 136 • 136. 136. 2 0 l o.oo 332.00 
'" . -- - -- ------

.,:: 
"L3i+.7_0_ ENCROA.CHMENJ_ STAT IONS= 150. 0 100.0 TYPE= 1 TARGET= sso.ooo 

•i:L_ __ 635 1 UIS FROM UIS-FACE_ OF PENN CENTRAL RR BRIDGE #l, STA 30+00SEC. u 
--------

e[· 9764.oo 1.9s s19.4s o.oo 
"I 146s. 443. 376. 646. 

~lr-:oo~i~~----soci~- -----~o~: --- ·so~-~ 
o.oo 579.47 
623. 231. 

_.oso .035 
2 0 

301 
- .. ----------------- -- - - - - -- --

I" •1,':_~-
" 

•1" " 

3280 CROSS SECTION 10264.00 EXTENDED 1.42 FEET 

---- --- -- - - -- -
SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOB ACH 

_ JJJ,1.E. ___ V.L.OB_ . VCH ___ _ _VROB __ XNL. - XNCl:t __ . 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC " ... 

11 "L I -------- -

" 
."I 3470 ENCROACHMENT STATIONS= 510.0 1230.0 TYPE= ... 

-------- ----------- ---

.02 
836. 
• 045 

1 

HY 
AROB 
XNR 
ICONT 

.11 
206 • 
.032 
o.oo 

HL 
VOL 
.WTN. 
CORAR 

l TARGET= 

.02 
66. 

571.50 
sso.oo 

OLOSS 
TWA 

. ELMIN 
TOPWID 

120.000 

!'" •- 1135 1 U/S FROM U/S FACE OF PENN CENTRAL RR BRIDGE 1, STA 35+00SEC • V 

Is,, ___ 1.02 6.'t •. o 0. ___ 8.42 ___ 579.52 o.oo o.oo 579.54 .02 .01 .oo •t' 1465. 255. 430. 779. 349. 228. 1193. 225. 13. 
·, 1.64 .73 1. 89 .65 .045 .030 .045 .032 571.10 
, ____ .OJ)OJ3J _____ s_o_o. ____ __ 5_0 0 •- soo. .2 0 1 o.oo 700.56 ,, 

.I,,,, 
IJ tl ~,; ------- -- - - -- -- -- -----

• 3470 ENCROACHMENT STATIONS= 415.0 980.0 TYPE= 1 TARGET= 565.000 

cc:- n, n "C: ~en,•• n, ~c: ~Ar,~ f"li:" n.s:-•1•1 r~••TDAI oo cn.Tnrc- ... ,., C:-T• · n. nnC"c-r 

576.30 
576.90 

536.00 
868.00 

576.50 
576.50 

150.00 
100.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

576.60 
576.60 

529.44 
1230.00 

• 
• 
• !, II IJ 

• 
• 
• 
• 11:1

1

! 

• 
• 

I
.:. 
" I 

• i I I/ 

• 
• ,. 

I I 
I 

• 
I . I u 
-, . 
• 
• 
• '1 

,, . 
• 
• 



•• 10764.00 7,30 579.60 o.oo o.oo 579.63 .03 ,09 .01 
1465. 275. 437. 753. 313. 183. 865, 243. 81. 

• 
~ 

I--=, r,r-
e1,1 

1.74 
.000233 

.88 2,38 .87 
soo. soo. soo. 

.045 .030 .045 .031 572.30 
1 0 1 o.oo 565,00 

C 

• 

3280 CROSS SECTION 11264.00 EXTENDED .39 FEET 
i J I' 1----- --- -- - - . - --- --- - . 

• • ' ' 3470 ENCROAC)'WE~_T_ S_TAT_IQ_NS_=_ sso.o 900.0 TYPE= 1 TARGET= 350.000 
' •• 450 1 D/S FROM D/S FACE OF PENN CENTRAL RR BRIDGE #2, STA 45+00SEC. X 

' 
" . " 
" 

11264,00 a.so 579.70 
1100. 194. 729. 

I 1.._8_Q ___ -· S.9_ -- __ -- .3 ._13 --

o.oo 
176. 

--- _ -• 7 5 -- _ 
soo. 

1~ f ~_ .000366 __ s_o~--- _ soo. 

•l::I 3280 CROSS SECTION 11364.00 EXTE,~DED -

" e1,,, 3470 ENCROACHMENT STATIONS= 595.0 
, .. ~--------

o.oo 
219. 

---• 045. --
1 

579.81 
233. 
• 030_ 

0 

1.12 FEET 

900.0 TYPE= 

.10 
235. 
.045 

1 

.14 
2ss. 
.031 
o.oo 

l TARGET= 

.03 
86, 

570.90 
350.00 

305.000 

I" .,, 350' D/S FROM D/S FACE OF PENN CENTRAL RR BRIDGE #2, STA 46+00SEC. Y 

,,.L~J.364_._0_0 ___ 8_._~2 __ 5~._8_2 __ 0. 00 0. 00 
r 1100. 143. s1s. 3a2. 219. 364. 

•" 1.a2 .65 1.sa .10 .o45 .030 
11 ,j" .0_0_0_0_9-4 ____ 1.0.0_. ___ 1 o o. _____ loo. _______ 2_____ o 

I'" -129 

5_79 • 85 

f,o --- -------- -.1:,· 34 70 ENCROACHMENT STAT IONS= 390.0 550.0 TYPE= 

.02 
548. 
.045 

-- 1 

.02 
257. 
.031 
o.oo 

1 TARGET= 

.02 
87, 

570.90 
305.00 

160.000 

"~--- __ 10.' D/S FROM D/S FACE Of" PENN CENTRAL RR BRIDGE #2, STA 48+80 SEC. Z 

•
l,.1 
l"j 11644.00 s.4s 
".____ ___ l_l_O_O_. ______ 81. _ 
I'" 1 .a1 .91 •n .000223 2ao. 

1,::r=' -•· " 33_0 l__ttll_CHANGE D.....MORE 
" .1 .. , 

' ~sl 

"' .I" 
" 

11714.00 6.41 
--~-LOO .• _________ 0 • _ 

1.87 o.oo 
.002157 70. 

579.85 
969. _ 
1.95 
280. 

o.oo 
so. 

1.06 
280. 

.T.HAN l:tYINS __ 

579.61 o.oo 
1.10 0. - o .• 

6.21 o.oo 
70. 10. 

---- --- --------- ------
" -~ 

o.oo 
83. 

.045 
2 

o.oo 
o. 

.045 
2 

579.90 
496. 
.030 

0 

580.21 
177. 
.030 

0 

li ! f'1------ QLS _EACE__QF:_PENN CEN.TRA.L .RR BRIDGE #2, STA 49+50 

.~: 

.os 
47. 

.045 
1 

.60 
a. 

.045 
1 

.04 
263. 
.031 
o.oo 

.04 
264. 
.031 
o.oo 

.02 
88. 

574.40 
160.00 

.21 
88 •. 

573.20 
28.00 

SEC• AA 

_CO~CHE.TE_ BRID.G.E . WI TH W.INGWALLS 8. HEADWALLS,. W INGWALLS PARALLEL. 
j5!,, . "' 
" ___ LEf1LGIJ-1:;:_14. FT, SPAN=28_.S_E_T ._ ____ _ 

~ 11715.00 
1 1 n 

6,41 
n 

579.61 
1 1 n n 

o.oo 
n 

o.oo 580.21 
n 177 

.60 
n 

.oo 
?~ , 

.oo 
AD 

576.90 
576,80 

415.00 
980.00 

577.60 
578.40 

sso.oo 
900.00 

576.60 
576.60 

595.00 
900.00 

576.50 
576.60 

390.00 
550.00 

582.90 
582.90 

310.00 
338.00 

582.90 
~g ... en 

,,/4/fr~~ < ~~-e k ( .&,4 ~~ 1, A, .,) 

• ii .11 

• 
• 
• 
• . ' ' 
·I J' •• 
• 
•• 
• Ill I 
U II , 

• 
• 
• 
• 
I I ~ 

•• 
• 
• 
• IU 

• 
• 
• 
• 
j I 

• 



• II IJ 
_, • I • ~ 

I 

1.87 
.000776 

o.oo 
l • 

SPEhI~L_BRIQG£ ___ _ 

6.21 
l • 

o.oo 
1. 

.018 
0 

.018 
0 

.018 
l 

.031 
o.oo 

el, SB XK XKOR COFQ ROLEN BWC BWP BAREA 
1-------0_._o_o ____ 1_._1_5 ____ 3.o_o. _ 

.,: SECNO 
,i Q ---- --
' TIME 

~ • ' SLOPE 

DEPTH 
_QLOB 

VLOB 
XLOBL 

• I : 'I 
• :: PRESSURE fLOW 

12, 

13( 

CWSEL 
QCH 
VCH 
XLCH 

-----· -----

CRIWS 
QROB 
VROB 
XLOBR 

o.oo ___ 2a.so _ 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

o.oo 

HV 
AROB 
XNR 
!CONT 

140.50 

HL 
VOL 
WTN 
CORAR 

.I", EGPRS EGLWC H3 QWEIR QPR BAREA ELLC 
15 1 

>---------- -- --- - - - - - -
1/l Co, '"In C n n ""', n I\ I\ n 'I • ,.. I\ •j::I ;,01

0

co ;,ov
0

c._ -- _v.vv ---
Vo 1J.VV 0 

• i" 11729.00 7.66 580.86 o.oo o.oo 581.28 
" 1100. o. 1100. o. o. 212. 

~ii"· 1.e1_~~1_._oo s._19 _o_._b_o _____ .o.1e___ __ ._o.1e 

eb:! .000461 14. 14. 14. 2 O 

1------------ - ----·-
7. 66 580.86 o.oo 

o. 1100. o. 
_____ o_._oo 5.19 ___ o.oo_ 

• !"I 11130.00 r, 1100. 

"~ll_.Jl.7 '" .001744 

•1: 
' - --------- ---- ----

·~'[ 3470 ENCROACHMENT STATIONS= u i;'r'>---- _________ .. 

l • 1. l • 

585.o 

o.oo 
o. 

.050 
0 

683.0 

581.28 
212. 
.JJ35_ 

0 

TYPE= 

. . , 
J."" J. • 578.20 

-- ---
.42 1.01 
o. 264. 

_ .018_ -·-• 0_31 
l o.oo 

.42 .oo 
o. 264. 

____ .04_5 ______ .03.l 
l o.oo 

l TARGET= 

I
,,. 

•· 35• U/5 FROM U/5 FACE OF PENN CENTRAL RR BRIDGE #2t STA 50+00 

11765.oo _ 9o5l_ 
I"' • 6, 

1210. 95. 
1.87 1.36 

,____,,.Jl_0_0_5_2 7' __ -- _ 3 5 • _ 

•h ,., 

_SJH.21 
1115. 
3.43 
_35. 

_o. oo 
o • 

o.oo 
_ 35. 

-- --- - ·--- --
• 

'' 3470 ENCROACHMENT STATIONS= 350.0 
'" 12005.00 9.52 581.62 o.oo 

1.i,"I -_121JJ. ______ 232 •.. __ 223. 755. _ "r- 1_qn 2_1? _95 ?_si:; •J__ . 005423 - 240-~--- ~40~ ---- --~40: 

o.oo 
70. 

• oso 
2 

670.0 
o.oo 
1-09. 
.oss 

2 

r ~ • ! . ' 
581.38_ 

325. 
• 035 

0 

TYPE= 
581.70 

23!+ • 
• 400 

0 

1.os FEET •:=1 3280 CROSS s __ ECTION 123_ 65.00 E>;TENDED 
f' 

•f.[3~10_.ENCROACB~E~:~JAT_;ONS=-- - 450.0 . __ 780 0 0 TYPE= 

.17 .03 
o • 264. 

.045 .031 
1 . 0. 00 

1 TARGET= 
.00 .29 

296. .267. 
.010 .040 

l O • 00 

. l TARGET;: 
F'1 

:~i'.1 --- f,J_=.:___'.:_I_~ FR~M _u~_s_ F_ACE ~-~ -~~NN - C_E~T-RAL RR BRIDGE #2, VS#S, 

• 
12365.00 10.09 582.79 o.oo o.oo 582.83 .04 

1210. 150. 153. 901. 10. 253. 556. 
1 07 ? 1~ ,::.1 1 ic;":I nc;.- .1.nn- n7n 

loll 
273. 

n r.-

573.20 
28.00 

55 
o.oo 

OLOSS 

310.00 
338.00 

ELCHU 
573.20 

BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWIO ENDST 

ELTRO CLASS 

582.90 10.00 

o.oo 582.90 
88. 582.90 

573.20 310.00 
28.00 338.00 

.oo 582.90 
88. 582.90 

5_73 •. 20 ___ 310.00 
28.00 

98.000 

SEC. AB 

.01 
88. 

571.70 
69.12 

320.000 
.03 
89. 

572.!0 
320.00 

330.000 

SEC. AC 

.01 
92. 

C''7? '70 

338.00 

s1a.10 
582.00 

585.00 
654.12 

579.50 
577.90 

350.00 
670.00 

5ao.10 
578.50 

,.c-n nn 

ELCHO 
573.20 

.-
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• • UU!'J'~( 360. 360 • 360. l 0 

---
3280 CROSS SECTION 12440.00 EXTENDED 1.0!5 FEET 

I 
6 --··-·----- ---- - ---- ---
' 

• 'r470 ENC,0,C'MENT SHTIONS• m.o 835.o TYPE= 
,;u,1, 12!+_4.o •. o.o o .• 05 .. 502.95 __ .. o.oo o.oo 582.99 
• ' 121 10. o. 158. 1052. o. 252. 

5 1.98 o.oo .63 1.10 .055 .400 
.0.023 153_ .... 75 •. 75. 75. 2 0 

s •1: . ' 

'~3.28.LCfW.S S_SECJ:I ON. 
", el,, 

12.4_4_1. Q_O_EXT.ENDED ____ . 1.. 0!5 .FEET._ 

" ------ ----
I
•~ 3470 ENCROACHMENT STATIONS= •·· 480.0 835.0 TYPE= 

J i •1·"f----·--- _ .D/S .E ACE OF_ FORJ:_ SJ:REET .BRIDGE., BS#4 
" . " 

l o.oo 330.010 

l TARGET= 355.0010 
.o4 .16. • 010 

620. 275. 
.010 .055 

l o.oo 

l TARGET= 

931. 
572.90 
355. 010 

355.00IO 

SEC• AD 

" C_O_NCJiEJE_BRI.Dl>_E, _HEll[)_W_ALL PABALLEL. T.O .. Et,tBANKMENJ. 
" 

•

1

20 

"1------~EN.G_TJ:LJ;;.....'~JLEJ_, ___ SP.AN. _:; 35 E.T. .... 
' e1,, 12441.00 10.05 582.95 o.oo 

._2.l.O_o ______ o_. ____ 5 9_0 • . 620 • 
l • 98 o.oo 2.34 1.00 

.000067 l • 1. l • .1:: 
ti j i" .t•r. ---- --- ----- - ·-- --- - -

S.E.E..C.IAL ... Bf!.ID.GE ____ ,, ______ _ 

•1,;l~B: XK XKOR " _O_._Q.O_ .... _ ... 1 •. 618 __ 

• I: 2e,s_o.1.v-1.DE.D._EL o..w_ _ - -

COFQ ROLEN 
_ 3.04 _ ... o.oo 

I"' -JB: 3280 CROSS SECTION 12489.00 EXTENDED 
1\1,j"~---

"' 

o.oo 583.00 
o. 

.020 
0 

BWC 
27.65 

252. 
.018 

0 

• 31 FEET 

... ; SECNO DEPTH CWSEL CRIWS 
" Q QLOB ______ QCH __ ·-·. QBOB. 

WSELK 
.. ALOB. 

EG 
. ACH 

XNCH 
IOC 

": TIME \/LOB \/CH \/ROB 
• ::1 SLOPE XLOBL XLCH X.LOBR 

•l::GssuRE AND WEIR_FLOW ____ _ 

I"! 

··" EGPRS EGL WC H3 ~ti 5 8.4 ~ 13 --5 83-: 0 ii -- - -- 0 • 0 0 

~ ~· 1---

.p, 3470 ENCROACHMENT STATIONS= 
tt I24.B9 .•. oo. ____ 10...41 __ .583.31.. 

•• 
1210. o. 1001. 
1.99 o.oo 3.18 

nnnnoo t•A ,.A 

QWEIR 

441. 

100.0 
.o. 0 0 
203 • 

• 97 ,. ,, 

XNL 
!TRIAL 

QP!R 

780. 

1030.0 
o .• 00 

o. 
.020 

? 

1fj4.; 

TY1Pg,= 
583.44 

316 • 
• 018 

n 

BWP 
o.oo 

.05 
621. 
.020 

l 

.oo 
275 • 
.055 
o.oo 

BAREA 
179.75 

H \/ 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

BARE.A 

180. 

ELLC 

579.40 ' _, , 

- ', -f ~--

l TARGET= 
.13: ... 4 

209. 275 • 
• 020 .oss 

~: nn 

• OIO 
931. 

572.90 
355.0IO 

ss 
o.oo 

OLOSS 
TWA 
ELMIN 
TOPWIO 

ELTRO 

582.50 

330.000 
o.oo 
93. 

572.90 
":ltJ, (1,7 

1·00.00 

580.30 
578.70 

480.00 
835.00 

580.30 
578.70 

480.00 
835.00 

ELCHU 
572.90 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENOST 

CLASS 

30.00 

577.50 
573.90 

100.00 
1n-:an nn 

ELCHO 
572.90 

• Ii , 

• 
• 

i•i· 
• 
I I :I 

i''I • 
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• 
• 
• ii I 

1
J 

• 
• 
• 
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• 
• 
• l I 1 

• 
• 

I 
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' 
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("tt • I ti 1J 

• /~· 
.1: 

3265 DIVIDED FLOW 

,:,.,__32BJLCROSS SEClION 12490.00 _EXTENDED_ __ --• 31 __ FEET 
• 
• 

' 
---- -- - -- I I I ., 3470 ENCROACHMENT STATIONS= 100.0 1030.0 T,YPE_= l TARGET= 330.000 

12490.00 10.40 583.30 o.oo o.oo 583.45 .15 .oo • 0 l 577.50 • 
' 1-21.0 •-- _ _ __ o_.___ _ l 0 4 6. .164. _0 • - 316. 209. 275. 93. 573.90 
' 

0 •• - ' . ' 

1.99 o.oo 3.31 .79 .065 .035 .050 .055 572.90 100.00 
.000402 l • l • 1. 0 0 l o.oo 314.0B 1030.00 • 

~ H' 

I" ... 
I" "I 

.1"1 

--- -- - - -----·-

---~ -- --- ---- -- - - -

1. 
I , 

• 
" , l I J 

" 

•I" " i• 
I 

" el,, • I .I J" ---- -- -~ - --- --

• 
------ ---- --- -----
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ii II j»' 

·1~1 
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·• 
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I
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,,. -- ------- -
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• 
•

. START HHB COMP 
-= -8816,.000 8816.000 57878.793 578.788 

I t·~ ;3.2_8_0_C_R_()SS_SE.CJ_I_O_N __ ,-8_8_lci.O_Q .EXTEf\lDED 
'I . ,. 

ii .I 't=SECNCL ___ DEP_TH. 
' Q QLOB 

• ' TIME VLOB 
· S_LO_F>E _____ XLOBL 
' 

g •I·. 
• 'I 

_ CWSEL 
QCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

.. ------ ----· 

.39 F.EET 

WSELK 
ALOB 
XNL 
ITRIAL 

... EG 
ACH 
XNCH 
JDC 

H\I 
AHOB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 
TOPWID 

" •I,, 3470 ENCROACHMENT STATIONS= 235.0 425.0 TYPE= l TARGET= 190.000 

" SEC•- _R.....AS_ SJ.ARJING _ SECT_ION. OF 11 TRIBUTARY 11 . ,, 

•• 1 i J,, 
-8816.00 0.09 578.79 0. 0 0 o.oo 578.97 

1_770. 279. 1.059. 432. 168. 251. 

I" . " 
'" 

2.00 1 .66 4.21 2. 001 .050 .032 
• 000591 157. 157 • 157. 0 0 

- --- - --- --- -- -·- -- ---- --- -- -- - -

" .1,, 
'-1-L85.....M.lN.....SPECIE.I.C .. £:NER.G_y ___________________ _ 

•l::L3].2.0JSSU1"1ED_CRLT_I.C:AL DE.f>JH 
"I 

CRIWS •j::1 SEC NO DEPTH CWSEL 
I.ii · QLOB _____ QCH ___ _ __QROB __ _ 

WSELK 
ALOB 
XNL 
!TRIAL 

'" e1w 
" 

eb: 

TIME 
SLOPE 

VLOB VCH 
XLOBL XLCH 

VROB 
XLOBR 

--- -- --- - ---- - --

EG 
ACH 
XNCH 
IDC 

.19 
217 • 
• o45 

1 

H\/ 
AROB 
XNR 
!CONT 

"
1 

____ 730'- EAST OF.: SEC •. R, BETrJEEN. PENN. CENCTAR @ D.T.S .. Lo RR 
" 

•1:I 95-~~i~-~- __ ~-~-t~- __ 5 ~:;~~-- __ 5:_9•-~~• 

~
n~ 2 0 04 0 0 00 4.89 O.OO 

,~:1--_ .027463 ___ 730. -~3~. -- _ _ 730 • 
.,, 

·i::i 3280 CROSS SECTION __ 10246.00 _EXTENDED __ 

o.oo 579.63 .37 
-- _o. - 52. . 0 • 
.040 .040 • 040 

0 25 1 

1.28 FEET 
-- -- - - - -,., •I~~ 

I 

'",_ ________ l.43.0! _E_._QIF _SEC. __ R, BETWEEN! PENN CENTRAL @ D •. T .s.L. RR 

.147 10246.00 5.28 579.88 o.oo 
_____ o._ "' _____ 25.!;_. _____ o. _____ 255._ 

• 
("' 2.32 o.oo .69 r .oooOS8 700. 700 • 

o. oo, 
100. 

ill' ___________ ----

.t 3280 CROSS SECTION 10846.00 EXTENDED 

I" e1,, SEC NO DEPTH CWSEL CRIWS 
~'I Q ______ G.ul..e _____ - _QCH ________ QROB_ 

TIME VLOB 
SLOPE XLOBL • VCH VROB 

XLCH XLOBR 

o.oo 579.88 
o. -- 370 • 

• 040 .040 
4 0 

1.31 FEET 

WSELK 
ALQB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

.01 
o. 

.040 
1 

HI/ 
AfWB. 
XNR 
!CONT 

.00 
277 • 
• o55 
o.oo 

HL 
VOL 
WTN 
CORAR 

o.oo 
94. 

!;69.90 
153.62 

OLOSS 
TWA 
ELMIN 
TOPWID 

SEC. BB 

.54 o.oo 
.283 •. 96. 
.054 !;77.60 
o.oo 73.16 

SEC. CC 

.15 
_287 • 

• 053 
o.oo 

HL 
VOL 
WTN 
CORAR 

• 11 
97. 

!H4.60 
94.57 

OLOSS 
.TWA 
ELMIN 
TOPWID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

574,.20 
57'4.30 

241.22 
394,. 85 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

57'31.60 
5812.90 
10,.30 
831. 46 

578.60 
582.60 

o.oo 
94.57 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

• U 11 U 

• 
• 

,1. 
I I 

• ' I I,. 

• 
• 
• 
• 
I i 1 

• 
• 
• 
• . I 1i 

• 
• 
• 
• 

11 I, I, 

• 
• 

. I 

:1 • 
I I 
' I •• 

I jU 

• 



• I I ,I 2030• E. OF SEC, R, BETWEEN PENN CENTRAL• D.T.SoL • RR 

--I • 
' • I ' 

' 
' • I s 

10846.00 
2_!:>5 _. . 
2,59 

.000043 

5.31 
Q 

579.91 

··---o.oo 
600. 

--- - -

255, ___ _ 
.62 

600. 

o.oo o.oo 579.91 .01 
___ o_. _______ o_. __ - - 40_8. o. 
o.oo .040 ,040 .040 
600. 3 0 1 

' __ 30_3_0...!._E •-- Q_F _ SE C. _R~ _BETWEEN PENN _CENTRAL @I D. T .S.L, RR 

~• 
> j ii I 

• 
' ' 
" 
' 
,0 

" 
" 
" • I " 

" 
" • I " 

" 
" 

11846.00 7.34 Si 9.94 o.oo 
2s_s_, ________ o_. --- _255_. ______ o_. ___ _ 
3.13 0,00 .51 o.oo 

.000019 1000. l ooo. 1000. 
---

- ------- -- -- --- -

" . -----P Jti"L ________ _ 

I" . ,, 
'" 

o.oo 
_o •-

• o 40 
2 

579.94 
_ 497 • 
.040 

0 

----- - -- -

----- - --- -- - - - - - ---

.t: 
'" 
l'"I . ,, 
;30 

'I .I,, 
,. I I ~,I .---

• las 

" 
" el" 
·" 

-------------- -- -- - - - - -

------------ -- --

.. -- -•
r -- - --
1"21 -------------- ---- ---------

" ... 
111 " ' " --

e .J 
'" f------------------ -- - --
·'"I -~: ·~ ----- ------ -- --

-- -- ----- -

- -.I" --------- --lj '.; l6' 

• 

.oo 
o. 

.040 
l 

SEC. DO 

.03 .oo 
292. 98. 
.052 574.60 
o.oo 95.58 

SEC, EE 

.03 .oo 
302. 100. 
.051 572.60 
o.oo 85.37 

578.60 
582.40 

o.oo 
95.58 

580.60 
580.60 

8.64 
94.02 
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• 

, . 
II ii :,, 
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• 
• 
• I, I 
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• 
• 
• I ·1 , 

, . 
• 
• 
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-. , 
~ 

START TRIS COMP 
-9264.000 9264.000 57926.473 579.265 

• SE.Cf'I.P __ o.e:~Tjj__C_l,(SEL _____ C~I ws ___ WSELK -

e1: Q QLOB QCH QROB ALOB 
TIME VLOB VCH VROB XNL 

I ,I ,l'L_SLOe.E ___ XLOBL ___ XLCH - _XLOBR - LTR !AL 

e1: 

__ _E_G_ _ ____ HV 
ACH AROB 
XNCH XNR 

__ roe -- -- !CONT 

HL 
VOL 
WTN 
CORAR 

' :e', 3470 ENCROACHMENT STATIONS= 536.0 868.0 TYPE= l TARGET= 

l''i----- __ se:c. __ L AS_.SlARTJNG _SECTION OF ! 1TRIBUTARY 11 ,, 
al •l"I -9264.00 

"f----1-52 o ___ _ 
1
131 3 .13 ·1''", • 000433 

,I 1/ I"~ 

7.76 579.26 o.oo o.oo 579.34 .oa o.oo 
3!1-_9_

0 
_ __ 7J5

0 
____ 396. __ _ _ 313. 271 •. 330. _ 302. 

1.12 2.86 1.20 .050 .035 .045 .051 
o. o. o. 0 0 l o.oo 

- -- - -- -"-- --

.1::; 3685 20 TR I ALS USED WSEL, CWSEL 

--- -------- ------- -- ---
7185 MIN SPECIFIC ENERGY 

121 

PLOSS 
TWA 
ELMIN 
TOPWID 

332.000 

o.oo 
100. 

571.50 
332.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

576.30 
576.90 

536.00 
868.00 

•!'Ir _3_7_2_0_E_A_S_S_U_M_E_D_C_RITICAL DEPTH- - -- -- - -

''. S C_NO~---cD.EETl:L __ C_WSEL ___ CRIW_S ___ v/SELK ___ EG HV H. L OLOSS BANK ELEV 
a" Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT /RIGHT -f:'/ TIME VLOB VCH VROB IINL XNCH /INR WTN ELM IN SSTA 
II l---SLOPE XLOB.L ___ -1(LCH. ____ XLOBR ____ !TRI.AL---IDc. ___ --lCONJ ______ cORAR ____ TOPW!O _____ ENDST 

" 

·r, ">">no r•rT hr rrr T rv•rT •Oh~T" rr --•'"' --•••~•• --·~r' _ _<i

59

_

4

_oO_O_.>.:,~• t.":>I ur :>t.l.,o It i:,,-,,1.,1 l~Ut'<IM Ur ,-t.NN l.,t.NIKAL KK 

.\

,.. 220. 
" 3.15 
-:

11 

__ ~ _ _o21_1__29 ____ 33 o_. _________ 3.30. ___ _ 

•1·1 i I ,:r-32B_O_CROSS _SECT 1 ON l O 294 • 0 0 EX TENDED ... , 

l • 3_4 _ 58 0. 84 
o. 220. 

o.oo 4.65 

580.84 o.oo 581.17 .34 
o. o. 47. o. 

o.oo .040 .040 .040 
"2"1 n -, n ">C 1 
.J.J u. . -- - - - - ...l' u - c.,-..., __ ~ 

SEC. FF 

.18 o.oo 582.90 
306. 102. 581.60 
.051 579.50 27.29 
n nn "7"'11 Lt:. n.n nc 
UeVU ,~.ou ~~. "'7'.J 

.1.82 FEET 

'" ~-------------- ----~ --- - --
•/:'.' l 030 • E. OF SEC. T, EXACT N. OF PENN CENTRAL RR SEC. GG 

1"\ __ 1._029_4_. o_o ____ .2 •. a.2 ___ 581. 42 _ o •. oo o. oo 581. 42 .oo .15 .10 582.90 

•F ~:~: o.~o 
2
:~o .~o .o~o ~~:o 

o • 310. 104. 579.60 
• 040 .051 578.60 13.95 

" _ 0 _0Jl_O 0_6.0 ___ 7_0 0 •- ______ 7 0 0 •- _ _7 0 0 • _ _ 5 0 1 o.oo _191.06 205.oo ., -~ l ,) }, _328.Q __ CRQSS _ S£CJ.J_QN_lOB94~ 00 .EXTENDED_ 1.83 FEET 

-~ 
-

---- -- - -- ---------- --- - - - - - --- ---- - --
"1 1630• E • OF SEC. T, EXACT N. OF PENN CENTRAL RR SEC. HH e: 
L_lJl.8.9~_._o.o ____ 1_.33 _____ 501. 4.3 _o. o o o.oo 581. 43 .oo .oo .oo 582.40 

• 220. o. 220. o. o • 1267. o. 322. 107. 579.60 
4.50 o.oo .11 .oo .040 .040 .040 .050 574.10 8. 11 

nnnnn? ~no ~nn ~nn ? n 1 n nn ., , ~ f.10 ?t:.·i; nn 
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• 'J'.Ji'. 3280 CROSS SECTION 11894.00 EXTENDED 

• --= 
I c· $_E_C_t,j_Q D.Ee.11:L __ CXSEL __ CRLWS ___ _ 

' Q QLOB QCH QROB 
• ' TIME VLOB VCH VROB 

' SLOe.E ____ .KLOBL .. ___ XLCH____ XLOBR 

.1: 

7.83 FEET 

_WSELK . 
ALOB 
XNL 
ITRIAL 

_ EG 
ACH 
XNCH 

.IDC 

... _H V 
AROB 
XNR 

.ICONT 

' 
~ el, 2630• E. OF SEC. T, EXACT N. OF PENN CENTRAL RR 

[,1 'LJ.89.!+ .•. 0.0 ___ 7.83 ___ 5!:!l •. 43 ___ o.oo _ 
• " 220. o. 220. o. 

" 1.so o.oo .o9 .oo 
" _o_o_o_o_o o __ .1.0.0_0_. ____ 1_0_0_0_. _____ 1_0 o o •. 

0 •. o 0 .. __ 58 l .!t.3 - - .oo. 
o. 2380. o. 

.040 .040 .040 
2 - . 0 1 ,,, •. , 

l,s. 
>----------------

'" 
• jt7 

''" ------------ ---- ---- --- ---- ------------- --,., 
e1w: 
I .I I", • t:·----- -- -- ~ - --- -- -- -- -

'" 
I" . " 
1~7 

·f ·- --. ,,, --- ·-

1 j 1" " . ,, 
"' -- -------

I" •. ,. 
'" >----------- - -- - -- -- ----- - --

.~: 
,4'2 

., 
e1 .. 
I " -· ··--1 '---

"I 

•"i ''"~ [.,, ~ 
' I -~01 
r.· 

•f: 
----------- -- ---- -- - --- -

-~---- - --

'" .·,,.,1 
I iJ !' 

•· 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST . TOPWID. 

SEC. I I 

. .• 00 -- • 0 0 582.60 
364. 114. 573.60 
.049 573.60 5.26 
o.oo 329. 74 __ 335.oo 
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• \\ 1-1,1 
SUMMARY PRINTOUT FOR MULTIPLE PROFILES 

,){\ • I· ' 
~\ 

~ 

I • ---- -~----- ----- ---- - --- --
' BROWNSTOWN CREEK ., • ii ' ' ECT_ION-C!ctANNEL-MI.N- EL- .OF ___ MAX EL OF. MIN EL- DISCHARGE .CWSEL . HV HL OLOSS QCH DEPTH TOPWID 
• NUMBER LENGTH ROADWAY LOW CHORD GROUND (CFS) •· I • I 

.3 .• _o_o ____ o .•. o.o _______ o. o o ______ o. o o __ 565.00 1080.00 573.10 .03 o.oo o.oo 745.40 a.10 287.24 
'I 1613.00 o.oo o.oo o.oo 565.00 1290.00 573.10 .04 o.oo o.oo 890.33 a.10 287.24 • ~ •l'i 1613.00 o.oo o.oo o.oo 565.00 1345.00 573.10 .os o.oo o.oo 928.29 a.10 287.24 . ' 

.613 •. oo ____ o .•. oo. ____ o .• oo _____ o •. oo _565.00 1460.00-- 573.10. -• OS -- 0. 00 o.oo 1007.66 a.10 287.24 I I I 

1783.00 170.00 o.oo o.oo 564.63 1080.00 573.12 .02 .01 .oo 721.89 8.49 287.69 • 183 •. o.o ___ 1Lo .•. oo ____ o .• o o. ___ o.oo _564.63 1290.00 . 573.13. .03 .02 .oo 861.74 a.so 287.70 
I ,I 

" 1783.00 170.00 o.oo o.oo 564.63 1345.00 573.13 .04 .02 .oo 898.33 a.so 287.70 •• 1783.00 170.00 o.oo o.oo 564.63 1460.00 573.14 .04 .03 .oo 974.76 a.s1 287.70 • I I " ----
" 1953.00 170.00 o.oo o.oo 564.26 1080.00 573.14 .02 .01 .oo 700.90 a.as 288.13 . " 1953.00 170.00 o.oo o.oo 564.26 1290.00 573.15 .03 .02 .oo 836.33 8.89 288.15 • " _9.5.3 • .00 ___ 1.1_0~.o o _____ o. o_o ______ o. oo ___ 564 .• 26 _ 1345. oo __ .s 73.16 .03. .02 .oo 871.72. 8.90 288.15 
" 1953.00 170.00 o.oo o.oo 564.26 1460.00 573.17 .03 .02 .oo 945.63 B.91 288.16 

•r'" • 
'I 21.1.3 •. oo -- -160 •. o 0--. --- .o •. o 0- --- 0. 0 0-- -563 .9Q_ -1080 • 00 572.98 .38 -• 02 .18 1oao.oo 9. 08 24.SO 'I ·1 I 

•1µ113.00 160.00 o.oo o.oo 563.90 1290.00 573.17 .03 .01 .oo 1053.71 9.27 294.50 • • 2113.00 160.00 o.oo o.oo 563.90 1345.00 573.18 .03 .01 .oo 1098.07 9.28 294.SO 
" .l.1.3 .•. o.o __ l_6_o •. o.o_ __ o. o o. o. o o _563.90 1460.00 573.19 .o3 .02 .oo 1190.62 9.29 294 0 50 
" •j"· 2114.00 1.00 o.oo o.oo 563.90 1080.00 572.98 .38 .oo .oo 1080.00 9.08 24.50 • I i "H 11+-o.O o__ - -- l •. o O . . . _ . o .• 0 0. . .. _o • O O 563.90 _ .1290.00 573.17 .03 .oo .oo 1083.74 9.27 294.SO ·r ,11,.00 ,.oo ,.oo ,.oo 563.90 1345.00 573.17 .03 .oo .oo 1129.44 9.27 294.SO • • 2114.00 1.00 o.oo o.oo 563.90 1460.00 573.19 .04 .oo .oo 1224.79 9.29 294.50 

.~~2131.00 11.00 574.20 573.20 563.90 1080.00 573.28 .47 .39 o.oo 1080.00 9.38 24.50 • r 2131.00 11.00 s14.20 s13.20 563.90 1290.00 574.21 .os 1.os o.oo 1289.99 10.31 224.86 
133 -- _ 213.1 •. 0.0. ____ l 7. 00 574.20 573.20 563.90 1345.00 574.28 .os 1.13 o.oo 1344.40 10.38 251.38 11 : 

2131.00 17.00 574.20 573.20 563.90 1460.00 574.42 .06 1.2s o.oo 1456.44 10.s2 297.31 • __ 2.1.32 .•. o.o ____ 1_._o o ____ . o.oo _____ o •. oo ___ 563.90 1080.00 573.28 .47 .oo .oo 1oao.oo 9.38 24.50 
I" 2132.00 1.00 o.oo o.oo 563.90 1290.00 574.21 .os .oo .oo 1289.99 10 .31 224.87 • ." 2132.00 1.00 o.oo o.oo 563.90 1345.00 574.28 .os .oo .oo 1344.25 10.38 251.40 I 

1 n; 2.1.32 .•. 0.0 ______ -1 • 00_ o.oo o.oo 563.90 1460.00 574.42 .06 .oo .oo 1455.56 10.s2 297.33 

·r 2182.00 50.00 o.oo o.oo 566.50 1080.00 573.79 .09 .02 .11 1080.00 7.29 65.00 • .1-a2 .. _o_o ___ _s o •. o o_ . ___ o. o o . _ _ _o. o o _566.50 _1290.00 -- 574.25 .• 02 .oo .01 1277.90 7.75 340.00 
" 2182.00 50.00 o.oo o.oo 566.50 1345.00 574.33 .02 .oo .01 1329.61 7.83 340.00 

•:4~ 2182.00 so.oo o.oo o.oo 566.50 1460.00 574.47 .02 .oo .01 1437.74 7.97 340.00 • 
! - . - ----- - tl'H •1''1 2632.00 450.00 o.oo o.oo 565.80 1oao.oo 573.93 .01 .lo .01 1048.56 B.13 149.81 • 1 2632.00 450.00 o.oo o.oo 565.80 1290.00 574.25 .OB .04 .03 1238.23 8.45 210.00 

"L-. ___ 26_3.,2_.__o_o ___ 4.so_._o_o ______ 0. 00 . - o.oo. 565.80 _ 1345.00 574.34 .oa .04 .03 1286.56 a.s4 210.00 
" 2632.00 450.00 o.oo o.oo 565.80 1460.00 574.48 .09 .04 .04 1387.41 8.68 210.00 

•:"' • ' •~, I 29_3.2._oo ____ 300.0_0_ ___ o.oo _____ o.oo. _ 566.Bo _ 1oao.oo 573.98 .11 .07 .02 1080.00 7.18 60.00 I ' 

•t: 2932.00 300.00 o.oo o.oo 566.80 1290.00 574.31 .15 .09 .03 1290.00 7.51 60.00 • 2932.00 300.00 o.oo o.oo 566.80 1345.00 574.39 .16 .09 .04 1345.00 7.59 60.00 

C 
2_9_32_._00 ____ 3_0.0.00 ____ _o_.o_o . .0 • 00 566.80 1460.00 57<t.S3 .18 .10 .04 1460.00 7.73 60.00 -~ • \,.7 

I I J --- ----- -· -- -- -- --- - -- -- . - . 

• • 



• • ti ll ti 
' 

----
SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE C\iiSEL HV HL OLOSS QCH DEPTH TOP.W ID e\ NUMBER LENGTH ROADWAY LOW CHORD GROUND (CFS) 

I • 2982.00 5 o .• 0 0 0 • 0 0 _ 0 .JLO __ 5 6 7 • 0 0 _ l O 8 0 • 0 0 _ 5_73_.83 • 47 .03 .18 1000.00 6.83 3,0 • 53 . 

r· 1 
2982.00 so.oo o.oo o.oo 567.00 1290.00 574.11 .62 .04 .23 1290.00 7.11 JO.SJ . ,, 2982.00 so.oo o.oo o.oo 567.00 1345.00 574.18 .66 .04 .2s 1345.00 7.18 30o53 ~ 

-2.9J3 2 .• o_o _s_o_._o_o . ______ o •. o.o _. .0. 00 567.00 .1460.00_. 574.29 .75 .04 .28 1460.00 7.29 30.53 1-, . 

e1:I 2983.00 1.00 o.oo o.oo 567.00 1000.00 573.83 .47 .oo .oo 1000.00 6.83 30.53 •• 
29-8_3_._o_o __ l.._O O __ 0 • 0 O__ _ 0 • 0 0 _ .. 567 •. oo. 1290.00_ 574. ll .61 .oo .oo 1290.00 7.11 30.53 

' 2983.00 1.00 o.oo o.oo 567.00 1345.00 574.18 .66 .oo .oo 1345.00 7.18 30 .53 
~ el, 2983.00 1.00 o.oo o.oo 567.00 1460.00 574.29 .75 .oo .oo 1460.00 7.29 30.53 1 • , ' 

ij ,; r a' 

-------- --------------------- - - . 

" 3049.00 66.00 577.60 573.80 567.00 1000.00 574.17 .42 .29 o.oo 1000.00 1.11 30.53 ... 3049.00 66.00 577.60 573.80 567.00 1290.00 574.68 .s2 .47 o.oo 1290.00 7.68 30.53 • " '".l_0.!+_9 .•. 0_0 66 •. 0.0 _____ 57_7 .60 __ .573.80 .567.oo __ 1345.oo. 574.82 .ss .53 o.oo 1345.00 1.a2 30.53 
I 

" 3049.00 66.00 577.60 573.80 567.00 1460.00 575.09 .60 .65 o.oo 1460.00 a.o9 30.53 •I .. • " -.i_o.s.o ... o.o ___ .1 .• o.o . 0. 00.. _ o.oo .567 .• 00. 1080.00 574.17 .42 - • 0 0 .oo 1080.00 1.11 30.53 111 I . 
" 3050.00 1.00 o.oo o.oo 567.00 1290.00 574.68 .s2 .oo .oo 1290.00 7.68 30.53 

•I" ' • 3050.00 1.00 o.oo o.oo 567.00 1345.oo 574.82 .ss .oo .oo 1345.00 7.82 30.53 I 

" -.io.s.o .•. o.o 1. •. 0.0 ___ o .• o.o ___ o.oo _ 567 •. 0.0 __ 1460.00 575.09 .• 60 .oo .oo 1460.00 8.09 30 .53 
"· 

• 

1ic) 3250.00 200.00 o.oo o.oo 567.50 1080.00 574.73 .01 .02 .12 1076.39 7.23 309.49 ', • ii , J" 2s.o .•. oo 20.0 .•. 00 ____ o •. oo ___ o .•. oo. __ 567 .• 50 ___ 12.90 .• 00. ___ s1s.36 ___ -- .OL- .• 02 .. . • l 5 1277.48 7.86 328.42 ,, 
3250.00 200.00 o.oo o.oo 567.50 1345.00 575.53 .01 .02 .16 1329.21 8.03 329.21 . ,, 3250.00 200.00 o.oo o.oo 567.50 1460.00 575.87 .01 .02 ,_ l 8 1436.81 8.37 337.62 • " -- -

" 3750.00 soo.oo o.oo o.oo 567.80 1085.00 574.75 .01 .01 .oo 949.32 6.95 566.52 . " 3750.00 soo.oo o.oo o.oo 567.80 1290.00 575.38 .01 .01 .oo 1090.58 7.58 590.05 • " __ 3750.00. ___ soo.oo ______ .o.oo. __ 0. 00 . -· .56.7_. 80. 1345.00 575.55 .01 .01 .oo 1127.55 7. 75 596.33 i II 'J ·r 3750.00 soo.oo o.oo o.oo 567.80 1460.00 575.89 .01 .01 .oo 1204.62 8.09 608.84 • " 
'° 225 •. o.o_ -- 4.7.5 •. o O -- -- . - 0 • 0 0 o.oo 567.80 _ 1085.00 _574.76 .01 .01 .oo 857.93 6.96 699.64 
' 4225.00 475.00 o.oo o.oo 567.80 1290.00 575.39 .01 .01 .oo 956.31 7.59 764.46 • .,.t"'·" '"·" ,.,, o.oo 567.80 1345.00 575.56 .01 .01 .oo 980.66 7.76 785.00 

uJ,j:'. .22s .• o.o_. 4'ZS.oo _____ o.oo .. .. 0. 00 567.80 1-460.00 575.90 .01 •. o l .oo 1030.79 a.10 785.00 

.,, 4700.00 475.00 o.oo o.oo 567.80 1085.00 574.77 .01 .02 .oo 643.23 6.97 900.00 • " 4.1..0_o_._o_o 4 J s • o_o_ _ _ __ o • o o _ 0 • 00. 567.80 .. 1290.00 575.40 .01 .01 .oo 659.28 7.60 900.00 

'" 4700.00 475.00 o.oo o.oo 567.80 1345.00 575.57 .01 .01 .oo 664.42 1.11 900.00 •1,.: 4700.00 475.00 o·. oo 0~00 567.80 1460.00 575.91 .01 .01 .oo 678.08 a.11 900.00 • 391 '/'III .----------- - -· __________ _,_ -- -- - -- -- -- - . -
'°1 5750.00 1050.00 o.oo o.oo 568.60 1085.00 574.85 .os .09 .02 687.96 6. 25 552.94 • •1.,, 5750.00 1050.00 o.oo o.oo 568.60 1290.00 575.45 .03 .06 .01 698.24 6.85 590.84 

5-7_5.0_._QQ_ l 050 .• 0.0 ____ 0 • 00 ____ .0 • 0 0 . _568-60 1345.0Q_ 575.62 .03 .06 .01 100.oa 1.02 606.29 
5750.00 1050.00 o.oo o.oo 568.60 1460.00 575.95 .03 .05 .01 707.22 7.35 650.86 • ' 

ISO .• 0.0 __ 1.0 o_o_ o.o ... _ ___ o .• oo_ o. oo __ 568.60 1085.00 575.08 .10 .26 .03 777.52 6.48 355.77 
6750.00 1000.00 o.oo o.oo 568.60 1290.00 575.61 .oa .18 .03 811.98 7 • 01 368.10 • 6750.00 1000.00 o.oo o.oo 568.60 1345.00 575.76 .oa .11 .02 818.71 7.16 371.55 

• •• 6 7 s_o_._o_o __ l_Qo_o ._o o_ _ ____ o. o o .. 0. 00 568.60 1460.00 576.07 .07 I . 14 .02 833.03 7.47 378.64 
I .. -.i" "\ • 

---------- ----- -- --- ------ ----- ---- -- - - - - -·- ' ii J u 

• p 
,I • 

-------- - -- -- - - -

" ', 

•I'" • • I " 'I ------ -------- --- - - -

• • 
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SECTION CHANNEL MIN EL OF MAX EL OF MIN EL 
NUMBER LENGTH ROADWAY LOW CHORD GROUND 

2JtO_.J)_o __ ~s_o_._o_o ____ o_._oo _______ .. ~_._oo _ s6a.20 
200.00 450.00 o.oo .,,..oo 568.20 
-

7 
7 200.00 450.00 0 0 00 0 0 00 56B.20 
I 20_0_._0_0 __ ~_5_0_._o_o _____ o._o_o __ o.oo _ 568.20 

DISCHARGE 
{CFS) 

'-- l 0_90 • 00 
1590.00 
1770.00 
2225.00 

'! • 250.00 50.00 o.oo 
250.ftO _ s_o.oo ________ o.oo _ :Ll 1090.00 

'' ~· 1 
• .:~-7 

250.00 50.00 o.oo 
250.00 50.00 o.oo 

o.oo 
0 • O_O _ 
o.oo 
o.oo 

569.60 
569.60 
569.60 
569.60 

. 1590.00 
1770.00 
2225.00 

' -- ------ - --- --

• ~l " " 1 

" 

251.00 1.00 
251.00 1.00 
_2_5J_._o_o ______ 1_._o_o 
251.00 1.00 .... 

578.00 
578.00 
5J8._00 _ 
578.00 

580.10 
580.10 
580.10 
580.10 

569.60 
569.60 
569.60 
569.60 

1090.00 
1590.00 

_ l 7_70 • 0 0 
2225.00 

I'd" ' "'_298_. o o ____ 47.oo ___ 578_.oo ___ 58_0.10 569_. 60 ___ l 090. 0 0 

I
" . ., 7298.00 

7298.00 
47.00 578,. 00 
47.00 578.00 

500.10 569.60 1590.00 
580.10 569.60 1770.00 

" 7 2.9_8_._o_o ' . 4_1_._0_0 ____ 5_1_s_._o_o ___ 5_8_o_.J_o ____ 56_9_. 60 _2225.oo 
' rt9( .,c' 

7299.00 1.00 
,,, 7299._0_0 _____ l .oo 

•
F'h299.00 1.00 
f' 7299.00 1.00 ,,. 

- ---- ---
- 7355.00 56.00 

·~,, 7355 • 00 56 • 00 

~f~ ;;}~-:-~-~---~-::-~-~-- ---
"'I 780_5_._Q_O 45_0_._0_Q, __ 

.1 ,1 7805.00 450.00 
~ 7805.00 450.00 
n. 780_5. 00 ____ 45_0 • 00 
" e1,: 8305.oo 500.oo 
"L_a_3_o_s_._o_o __ _s_o o_._o o ___ --

·I
,,, 8305.00 soo.oo 
M 8305000 500.00 

J J f' 
.1::·'• -- - --8605.00 300.00 

8605.00 300.00 
1
".._ __ 86_0_5_. o_o ___ 3_0 o. o_o 

r'I •1:: 
.1411 

8605.00 300.00 

a6 o_6_. o o _ _ _ __ 1_._o_o _ _ _ _ 
8606.00 1.00 
8606.00 1.00 

o.oo 
o. o_o _ 
o.oo 
o.oo 

o.oo 
o.oo 

- o.oo 
o.oo 

o.oo 
_o. o_o 
o.oo 
o.oo 

o.oo 
o.oo 

_o. oo 
o.oo 

_ o_.oo _____ o._o_o 
o.oo o.oo 
o.oo o.oo 
o.oo - o.oo 

o.oo 
_o_.oo 
o.oo 
o.oo 

o.oo 
___ o. oo __ 

o.oo 
o.oo 

569.60 1090.00 
_ _569.60 ___ 1590.00 

569.60 1770.00 
569.60 2225.00 

569.10 
569.10 
569.10 
569.10 

569.30 
569.30 
569.30 
569.30 

570.30 
570.30 
"H0.30 
570.30 

1090.00 
1590.00 
1770.00 
2225.00 

1090.00 
1590.00 
1770.00 
2225.00 

1090.00 
1590.00 
1770.00 
2225.00 

o.oo 
o.oo 

_o_.oo_ 
o.oo 

o.oo 571.00 
o.oo 571.00 

1090.00 
1590.00 

0.00 ___ 5_7_1.oo 
o.oo 571.00 

o.oo 
o.oo 
o.oo 

571.00 
571.00 
571.00 

_ 11-10._oo 
2225.00 

_ijf>_o(>_. o o__ _ _ 1 • o o _____ _ 

o .o_o 
o.oo 
o.oo 
o_. oo _ -- -o.oo __ 571.00 

1090.00 
1590.00 
1770.00 
2225.00 

e1~, 
' ' II"· 1 l, ,A' ----- -- - -- --

• :___ 
;55 

e'"i 
eri 

• 
--- -- - -

CWSEL 

__ _575.27 
575.75 
575.88 
576.13 

575.29 
575.78 
575.91 
576.18 

575.27 
575.74 

_ 5J5.87 
576.11 

_ 575.32 
575.81 
575.95 
576.24 

575.38 
575.94 
576.10 
576.48 

575.59 
576.27 
576.48 
576.97 

575.80 
576.50 
576.72 
577.25 

576.42 
577.18 
577.38 
577.84 

576.88 
577.57 
577.78 
578.21 

576.88 
577.57 
577.78 
578.22 

~ 

~ 

HV HL 

.19 .23 

.30 .24 

.35 \°25 

.48 .21 

.23 .o5 

.37 .01 

.42 .01 

.s8 .10 

.20 .oo 

.45 .oo 

.52 .oo 

.72 .oo 

.27 .04 

.43 .o5 

.so .06 

.67 .07 

.22 .oo 

.34 .oo 

.38 .oo 

.49 .oo 

.09 .04 

.12 .os 

.13 .05 

.16 .06 

.24 .28 

.31 .32 

.31 .33 

.28 .34 

.30 .66 

.30 .66 

.3i .66 

.34 .62 

.26 .41 

.44 .47 

.51 .so 

.11 .56 

.26 .oo 

.44 .oo 

.51 .oo 

.71 .oo 

A---, 't 

OLOSS QCH 

• 041 
916.lf 

.11 1283.0 

.13 1413.84 

.20 1742.58 

.02 1090.00 

.03 1590.00 

.o4 1770.00 

.05 2225.00 

.02 1;090.00 

.04 1590.00 

.05 1770.00 

.01 2225.00 

.oo 1090.00 

.01 1590.00 

.01 1770.00 

.01 2225.00 

.02 1090.00 

.03_ 1590.00 

.04 1'770.00 

.os 2225.00 

.04 617.47 

.06 827.63 

.01 900.92 

.10 1081.26 

.o7 1069.19 

.09 1451.90 

.09 1551.00 

.06 1715.54 

.03 931.60 

.oo 1206.24 

.oo 1306.07 

.03 1558.52 

.01 1090.00 

.01 1590.00 

.10 1770.00 

.19 2225.00 

.oo 1090.00 

.oo 1590.00 

.oo 1770.00 

.oo 2225.00 

• C h\l 
DEPTH TOPWIO •\ 

✓ 

1.01 111.00 r 

7.55 11 7 • 00 
7.68 117.00 • 7.93 111.00 

5.69 93.64 
.,, 

6. 18 95.77 
l • 

bo'31 96.35 
6.58 97.54 • Id I 
5.61 82.72 
6.14 83.75 • 
6.27 84.03 
6.51 84.58 • 5.12 82.84 
6.21 83.91 

( 6.35 84.20 
6.64 85.20 • I 
5.10 94.03 • 6.34 96.47 I Iii 
6.50 97.21 
6.88 98.87 • 
6.49 200.00 
1.11 200.00 • 7.38 200.00 
7.87 200.00 • 6.50 114.09 
1.20 315.34 
7.42 500.00 

I,. • 7.95 soo.oo l '; :1 

0.12 194.05 • 6.88 195.00 
~ 

7.08 195.00 
7.54 195.00 • 
5.s0 48.00 
6.57 48.00 • 6.78 48.00 
1.21 48.00 

s.0a 48.00 •!J 
6.57 48.00 
6.78 48.00 •• 1.22 48.00 

• , 

:e 

• Li 

• 



• ·, 1,I 

.! SECT I ON CHANNEL MIN EL OF MA.X EL OF M HI EL DISCHARGE CWSEL 
~ NUIMBER LENGTH ROADWAY LOl,J CHORD GROUND <CFS> 

I • 865a.oo 52.00 501.60 511.90 511.00 1090.00 576.96 .r•I 8658.oo 52.00 58i .60-- -577-.90-- -~;_1_1-.oo·--15-90.00- - - 577.9a --'I 865a.oo 52.00 581,60 577 •. 90 511.00 1110.00 578.33 
,__. -~8~6~5~8._!lQ._ _ ___5_2_.Jl_O ____ .!i!!J.60 __ 5]7_ 0 9_0 __ 571.00_ 2225.00 _ 579,2•~ 

e1: 8659.00 1.00 o.oo o.oo 
o.oo 
o.oo 
o.oo 

~;11.00 
-~; 11 ._o_o _ 
571.00 
571.00 

,f---:-:-~t:-::-~---~ :-~~----- --~-:-~-~ 
0 •1.1 8659.00 1.00 o.oo 
11,i'c----------

1

" -- --- -- ---------... 8816.00 157.00 
8816.00 157,00 

o.oo 
o.oo 

__ O_._O_O _ 

o.oo 
o.oo 

__ __ o_.,oo_ 

569.90 
569.90 
569,90 
569,90 

·•1 8816 • CI0. __ 157 • OQ ___ _ 
" 8816,0-0 157,00 

• 'I , 1"~1_0_6_,_CI_O_ _ :290 • 0 0 _ 

l
'"I 9106.00 :290.00 

• ::1 : t~~-:_::_~---:~_:_~ :-~-~ - -- -

o.oo o.oo 

o.oo o.oo 511_.50 
o.oo o.oo 571.50 
o.oo o.oo 571,50 
_o. o_o ___ . ___ o. o_o ____ s 7J •. 5.o 

,19/ 

1090.00 
_1590. o_o 
1770.00 
2225.00 

1090.00 
1590.00 
1110.00 
2225.00 

960. o_o 
1355.00 
1520.00 

_1960.00 

••,o, 9107,oo 1.00 583.60 500.10 571,50 960,00 
i J ·/• 9 l_OL_CI_Q. ___ 1_._o_o ___ 5_8_3 ,.6.0 __ ,_5_8_0 • LO __ 5_7 l • _5 0 _ 13 5 5 • o O 

-r::' 9107.CIO 1.00 583.60 580.10 571.50 1520,00 
9107.00 1.00 583.60 580.10 571.50 1960.00 

12' <-------------- - ------ -

.I.,~··· 9127,00 20.00 " 9127,00 20.00 
" __ 9127.00 ___ 20.00 

583.60 
583.60 
583.60 
583.60 

580.10 
580.10 
500.10 
580,10 

•
(' 9127,00 20.00 

f
' "I •u 2 a_. c1_o_____ __ 1 ._o_o, ___ o_. o_o__ _ _ __ o • o o 

• 
•r-9128,CIO 1,00 o.oo 0.00 

F'1 9120.00 1.00 o.oo o.oo 
I I Fl, ____ 9_12.a_. o o_ _ _ _____ l • o o _ _ o • o o _ o • o o 

" el" 9264.CIO 136.00 O.OO O.OO 
"I 9264._oo 1_36_._o_o, ____ o_.oo ______ o.oo _ 

I"' •
! 

9264,CIO 136.00 0.00 o.oo 
"1 9264.00 136.00 o.oo o.oo 
,-

------------ ---
•~_'i 9764,00 •soo.oo o.oo 

'f 9764,(10 1500.00 o.oo 
·'1 9 J_6A.. •. o o ___ !5_o_o_._o o ________ o • o _o 

9764,00 soo.oo o.oo "' el« 
IU~"~l.0264 .• !10 150_0,.00 _ 

•
" 10264.CIO 500.00 
~ 10264.00 soo.oo 
1---1_0 2f>_4-._o_o ___ Js_o_o_. o o __ .,, 

•r! 
i" .,., 
I., 
I 1-------- ----- - - --., ." 

o_. o o_ 
o.oo 
o.oo 
0 • O_O 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 

___ o. oo 

571.50 
~;11.50 
571.50 
5i71.50 

__ 57'.1.50_ 
571.50 
5i71.50 
~,7 l .so 

:i71.50 
__ 571,50 

571.50 
~;11.50 

571.50 
571.50 
~,11.50 
571,50 

571.10 
S71 0 lO 
571.10 
51_1 .1 o __ 

t I\ ,
1
:;1 
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-- SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE 
NUMBER LENGTH ROADWAY LOW CHORD GROUND (CFS) 

, 12365 ._o_o 36 o ._o_o __ ~o_._o_ o ______ o_._0_0 ____ 5_1_2_._1_0 ___ a 1_0 ._o o 

e1: 12365.00 360.00 o.oo o.oo 572.70 1100.00 
12365.00 360.00 o.oo o.oo 572.70 1210.00 
123_6_5_. 0_0 ____ 31,_o ._o_o ____ o •. oo_ _ o_. o_o ____ 5_12 .10 1450. oo 

e1: 12440.00 75.00 o.oo o.oo 572.90 810.00 
1.2.._4...4_0_._0_0 ___ 7-5_._o_o ________ o_._o_o_ _ o • o_o ___ _5_12. 9_0 _ _11 o o • o o 

, I C • ' ··-. 

12440.00 75.00 o.oo 
12440.00 75.00 o.oo 

o.oo 572.90 1210.00 
o.oo 572.90 1450.00 

111 'f-----;---:::-;;--.-:nn-1.0 o " .,, 12441.00 1.00 o.oo o.oo 572.90 
12441.00 1.00 o.oo o.oo 572.90 

" l2!+AL •. o_o _____ 1. •. 0 o ________ o .•. o o ___ o_. o o _ _ 5_12. 90 
" ., 12441.00 1.00 o.oo o.oo 572.90 

810.00 
1100.00 

_1210.00 
1450.00 

" 
" .In 
I" 
,, .,,, 

,I .I F' 
I" -123 ,,. 

12-4.B.9 •. o.0 ____ 40.oo 502.50 579.40. _ ...s12.9o 
12489.00 48.00 582.50 579.40 572.90 
12489.00 48.00 582.50 579.40 572.90 
12-4.a9 .•. o.0 __ ~1+.a .•. o.0 ___ 582. 5o __ 5.7.9 •. 4o _ 572 •. 9o 

12490.00 1.00 o.oo o.oo 572.90 
12-4_9_0 .•. oo ____ 1-•. 00 __ .. o •. o.o - __ 0 •. 00 __ 5_;:2. 90_ 
12490.00 1.00 o.oo o.oo 572.90 
12490.00 1.00 o.oo o.oo 572.90 

--- --- ------ ---- --- - - --

•

I" -0016.00 1s1.oo o.oo o.oo 569.90 
~ -8816.00 157.00 o.oo o.oo 569.90 
i" _ -~aa16_._0_0 _____ 151.oo o.oo o .•. o.o _ 56.9 .• 90_ 

-~·:: -8816.00 157.00 o.oo o.oo 569.90 

"'~l_5A6_.o_o 130.00___ o.oo _o.oo _ 57.7 •. 6.0 __ 

• 
' 9546.00 730.00 o.oo o.oo 577.60 

a 9546 0 00 730 0 00 0 0 00 0 0 00 577 0 60 
!I •~f,'. __ 95116 • ..0.0 __ 73_0.oo _ o.oo __ o.oo __ 577.60 

' 

•:LL~-~::_:~-~------~~:~-~----
•

"! 10246.00 100.00 
": 10246.00 100.00 
" .-------- ---- ·-

o.oo 
_o. oo 

o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

574.60 
574.60 
574.60 
574.60 

I 
10846.00 600.00 o.oo o.oo 

•I·· 10046.oo 600.00 o.oo o.oo 
574.60 
574.60 
574.60 _ 
574.60 

":._...1.o.a46__.o_o __ 6_o_o_._o_o _______ o. o_o _____ o. o_o 
.i:: 10846.00 600.00 o.oo o.oo ii~[ 1.lMb.oo ~iooo.oo o.oo 
•

" 11846.00 1000.00 o.oo 
a 11846 0 00 1000.00 0.00 
, 1_1_B.lt6_._o_o __ 1_000_. o_o _______ o_. o_o_ 
j<4Q! .,. 

,, 
.1,, 

------ ------ --

•1,._' 

_ o._oo __ 572.60_ 
o.oo 572.60 
o.oo 572.60 
o.oo. 572.60 

Ll I : " ---------- -- - - - - - --- - ---- - ··--
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010.00. 
1100.00 
1210.00 
1450.00 

010.00 
1-100.00 -· 
1210.00 
1450.00 

1090.00 
1590.00 
.1770.00 
2225.00 

.145. 00 
235.00 
255.00 
210.00 

145.00 
__ 235.oo 

255.00 
210.00 

145.00 
235.00 

_255.oo_ 
210.00 

145.00 
235.00 
255.00 
270.00_ 
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5_82 • 24 
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!:>82.79 
583.38 
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582.80 
582.95. 
583.49 
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136.76 
149.14 
153.31 
144.59. 

146.06 
155.42 
157.68 
147.38 

471.67 
561. 63 
589.52 
605.93 

718.47 
935.24 

1001.01 
1124.38 

736.97 
967 .43. 

1046.05 
1184.62 

771.97 
990.68 

1058.94 
1210.95 

145.00 
235.00 
255.00 
210.00 

145.00 
235.00 
255.00 
210.00 

145.00 
235.00 
255.00 
210.00 

145.00 
235.00 
255.00 
210.00 

DEPTH 

9.54 
9.94 

10.09 
10.68 

9.51 
9.90 

10.05 
10.59 

9.50 
9.90 

10.05 
10.59 

9.87 
10.27 
10.41 
10.76 

9.87 
10.27 
10.40 
10.75 

7.30 
8.48 
8.89 
9.93 

l.37 
1.61 
l 0 66 
2.01 

4.82 
5.20 
5.20 
5.94 

4.84 
5.23 
5.31 
5.96 

6.85 
7.26 
7.34 
7.99 

TOPWID 

330.00 
330.00 
330.00 
330.00 

355.00 
355.00 
355.00 
355.00 

355.00 
355.00 
355.00 
355.00 

196.16 
291.65 
314.07 
330.00 

196.17 
291.66 
314.08 
330.00 

128 .12 
147.72 
153.62 
168.77 

58.65 
70.86 
73.16 

107.19 

93.65 
94.42 
94.57 
95.88 

93.91 
95.31 
95.58 
97.87 

81 .98 
84.87 
85.37 
89.94 

.-

.\ 
• 111 ,J 

, . 
• 
• 
• ; ti H 

I , • ,1 

I 
' •• 

,,1• 
• i j ti 

• 
• ,. 
• J ·I j 

• 
• 
• 
• 

IJ II Ii 

•• 
' I. 
• 

I 
I 



• 
_j SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE 

NUMBER LENGTH ROADWAY LOW CHORD GROUND (CFSl 

• 
264.00 o.oo o.oo o.oo 571.50 1355.00 
264.00 o.oo o.oo o.oo 571.50 1520.00 P

. -9~_6.L_O_(l O ._O_CI _ ___ p_ ._o_o _____ o_._O_O _5 7_1_. 5_0 __ _9_6 0 • 0 0 

I !; r _261t_._o_o, __ ___,o_._o o __ _ __o_. o o __ _ _ o • o o _s_1_1-. so_ 196 o. o o 

• 9594.00 330.00 
_3_3_0_._0_0 _ 

o.oo o.oo 579.50 
I 9594-oJl_Q __ _____ o.oo _____ o_.o_o __ 5_7_9_.so 

'I 9594.00 
~ •I· 9594.oo 

330.00 
330.00 

o.oo o.oo 579.50 
o.oo o.oo 579.50 

• I ,_________ - - - -- -

.l"Ll 0294 • 00 700 • 00 
" 10294.00 100.00 
" 1_0 29 4 ._o_o 1 o_o_._o_o __ _ 

10294.00 100.00 " ... 
o.oo 
o.oo 

_o. o.o 
o.oo 

'' 10894.00 600.00 o.oo 
.,, 10894.00 600.00 o.oo 

o.oo 
o.oo 

_____ o_._o_o_ 
o.oo 

578.60 
578.60 

_5_78.60_ 
578.60 

o ._o_o ____ 5_7 4 • 1 o 
o.oo 574.10 
o.oo 574.10 

11 !1 "tl_o_e_9!+_._o_o __ 6 o o. o o_ ___ o. o o 

" 1_0_83A._o_o ____ 6_o_o _. o o ____ o • o o __ _ _ o • o_o_ _ SJ' 4_. 1 o _ 
"1 

2s.oo 
155.00 
220.00 
435.00 

25.00 
155.00 
220.00 
435.00 

25.00 
155.00 
220.00 
435.00 

e1,,, 11094.oo 1000.00 o.oo o.oo 573.60 25.00 
"'L--LLB_9_4 .• _o 0 __ 1_0_0_0. OJl. _ 

.I" 11894.00 1000.00 
a 11894 0 00 1000 0 00 
" ....__ ___ _ 

_ . _o • o_o__ __ _ o_. o o 
o.oo o.oo 
o.oo o.oo 

__ 573.60 ______ 155.00 
573.60 220.00 
573.60 435.00 

CWSEL 

--- 5_77 • 54 
578.83 
579.26 

-- 580.37 

580.06 
580.66 
580.84 
581.25 

580.27 
581.16 
581.42 
582.06 

580.27 
581.16 
581.43 
582.08 

580.27 
_ 581.16 

581.43 
582.08 

HV 

.21 

.09 

.00 

.06 

.14 

.29 

.34 

.43 

.oo 

.oo 

.oo 

.01 

.oo 

.oo 

.oo 

.oo 

.oo 
-- • 0 0 

.oo 

.oo 

•
"I SECTION DISCHARGE CWSE:L CWSEL DIFF 

EACH Q 

CWSEL DIFF CWSEL-WSELK 
"i NUMBER CFS 

•
,. 1613.000 1291).000 
" 1613.000 1345.000 
" _6 1_3 ._o_o_o_ _ _ -1 !+_6_10_._o o o ,, -

51'3.100 
51'3.100 
51'3.100 

_____ 5_1'_3._l O_O 

,I 11"~!1_613.o_o_o_ L081D.OOO 

•. ,, 1783.000 10010.000 51'3.122 
"t-1783.000 1291D.OOO 573.131 

•
·[~ -1783-.-ooo- -- l34S.ooo 573.134 
• 1783.000 1460.000 573.140 
" - ---- - - ----- --- ---
n 1953 0 000 1080.000 573.138 

·:'" 1953.000 12910.000 513.154 
i u ":---- _1_953 ._o o o__ __ l 3Jt!:,_._o_o o _ s ir 3 .15 9 

•
" 1953.000 1460.000 573.170 

"~ " J:?1J_3_.._o_o_o___ _ to a,o ._o_o_o _ _ __ s_ 12 • 9 8 o 
~ 2113.000 1290.000 573.170 

•·"[- 2113.000 1345.000 573.176 

I
::: __2_1_13 ._o_o o ____ L46o. o_o_o _ s 7 3. 189 

• ., 2114.000 1080.000 512.980 
"1--__ 2_l_l_!+_0 _QO_Q ____ l_2_9_0 • 0 0 O_ 5 73 • 169 
• 2114.000 1345.000 573.175 el,,, 2114.000 1460.000 s13.100 

ii II ,r'f--' ----::---:-::--; --- --

•

1 ~2131.ooo 1000.000 
F 2131.000 1290.000 •f: ~{}~-:-~-i-~-- -- -{l!~: ~-~-~ -
,,I 2132_. 000 _____ 1pao. ooo 

• 
2132.000 1290.000 
2132.000 1345.000 
?1,? nnn 14~n nnn 

s;r3.210 
574.205 
_5 :r ~-• 2 8_4 
574.420 

__ 5]3.279 
574.205 
574.284 
r,·74 ,.?n 

_ o_._o o_o 
0.000 
0.000 
0.000 

0.000 
_ • 009 

.003 

.006 

0.000 
.016 
.oos 
.011 

-- 0.000 
.190 
.006 
.014 

0.000 
.18~ 
.006 
.013 

0.000 
.927 
.079 
.136 

___ o_.ooo 
.926 
.079 

1 ,~. 

EACH SECTION 
0.000 
0.000 
0.000 
0.000 

.022 

.031 

.034 

.040 

.016 

.023 
• 025 
.030 

-.158 
.015 
.017 
• 020 

.ooo 
-,_.001 
-.001 
-.001 

.299 
1.036 
1.109 
1.232 

_ • 00_0 
• 000 
• 000 

nnn 

_o. o_o o _ 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 

_o.ooo_ 
0.000 

o ._ooo 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
n nnn 

HL 

o.oo 
o.oo 
o.oo 
o.oo 

.46 

.22 

.18 

.13 

.02 

.12 
• 15 
.26 

.oo 

.oo 

.oo 

.01 

.oo 

.oo 

.oo 

.oo 

TOPWID 

287.238 __ 
287.238 
287.238 
287.238 

287.686 
287.695 
287.698 
287.703 

288.133 
288.149 
288.154 
288.164 

___ 24 .499 
294.499 
294.499 
294.499 

24.499 
294.499 
294.499 
294.499 

24.499 
224.857 
251.382 
297.309 

-- 24.499 
224.873 
251.400 
?07 ,?Cl 

OLOSS 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

.04 

.09 

.10 

.13 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

OCH 

781.22 
764.47 
775.33 
821.14 

2s.oo 
155.00 
220.00 
435.oo 

2s.oo 
15s.oo 
220.00 
435.00 

2s.oo 
1ss.oo 
220.00 
43S.oo 

2s.oo 
1ss.oo 
220.00 
435.00 

DEPTH 

6.04 
7.33 
7.76 
a.01 

.56 
1.16 
l .34 
1.75 

1.67 
2.56 
2.02 
3.46 

6.17 
7.06 
7.33 
7.98 

6.67 
7.56 
7.83 
B.48 

T.w. DIFF 

0.000 
0.000 
0.000 
0.000 

LENGTH 

0.000 
0.000 
0.000 
0.000 

0.000 
-.009 
-.011 
-.011 

0.000 
-.016 
-.021 
-.031 

0.000 
-210.000 
-210.000 
-210.000 

0.000 
-210.000 
-210.000 
-210.000 

0.000 
-200.358 
-226.883 
-272.810 

0.000 
-200.374 
-226.901 
,,?7? inn 

110.000 
110.000 
110.000 
110.000 

110.000 
110.000 
110.000 
110.000 

160.000 
160.000 
160.000 
160.000 

1.000 
1.000 
1.000 
1.000 

17.000 
17.000 
11.000 
11.000 

l • 0 00 
1.000 
1.000 
1 nnn 

TOPWID 

290.42 
329.89 
332.00 
332.00 

29.43 
61.80 
72.66 
98.09 

187.64 
190.40 
191.06 
192.65 

239.00 
244.67 
246.89 
252.27 

325.0l 
328.53 
329.74 
332.67 

I 

'I I 'I 

• 
• 
• 
• 
I iJ 

• 
• ,. 
• JU 

•• 'I 

• 
• 
• 

I I I I •• 
• 
• 
• 

I I 

• 
• 
• 
• II :i J 

• 



• II u ,I 

--I • 
• ' 

' 
' • ' ' 
7 ~• ' • !' ' 

''I ' 
" • " " 
" • ' 

I " 

.sl 
'" • I " 

• 

2102.000 
2102.000 
2102.000 
2102.000 

2632.000 
2632.000 
2632.000 
2632.000 

1080.000 
1290.000 
1345.000 
1460.000 

1000.001 
1290.00( 
1345_._!)_0J 
1460.001 

573.793 
574.246 
574.327 
574.468 

5-73:-929 
574.255 

_ -~J 4 0 3_35 __ 
574.477 

2932 0 000 108~.00I 573.9]'7 
574.306 
574.387 

.5-7.4.530. _ ... 

2932.000 1290.001 
2932.000 1345.001 
2~32._0_0.0 ___ . _l!t_6_0. 001 

2982.000 1080.001 
2982_. 0 !I 0 1_29 _O_._O QJ 
2982.000 1345.001 
2982.000 1460.001 

-· - --- -- -
2983.000 1080. 001 
2983.000 1290.001 
2983 ._ooo l 3 4 S_.Jl..QJ 
2983.000 1460.001 

573.828 
__ 51~.1.o.9 

574.177 
574.289 

-
573.829 
574 0 l ll 

-- _574.J 79 __ 
574.290 

0.000 
.453 
.081 
.141 

0.000 
.326 
•. OBJ__ _ 
.141 

. _o_. o.o o. 
.329 
.081 
.143 

0.000 
.2fl_l 
.068 
• ll2 

0.000 
.201 

-· .068_. 
.112 

ll 1,1, 3_049._0_0_0 ___ _10_0_0.o.o.o __ _s_1_4_._11..o, ____ o • o o o 

.l,,,L3049.000 1290.000 574.678 .sos 
a 3049 0 000 1345.000 574.816 .138 
" 3_0 4 9 .J!..0 O l~~o_._o O 0__ . _ 575.0!3.6 _ .. .210 ,,, 

·1": 3 050. 000 
", .. 3 o s_o .• o o_o_ 

1000.000 
_ .129 o .• _o o.o 

1345.000 
1460.000 

574.170 
...... 57'.4.679 

574.817 
575.087 

"l~oso.ooo 
•1::~oso.000 

-------- -- - -
' 3250.000 •1,, 3250.000 

ii ,Ir:·,~--- 3250 •. o.o.o 

• 
~1 3250.000 
" 

1000.000 
1290.000 
1345.000 . 
1460.000 

",__ __ .3 I.S_o_._Q_O_O_ -- LO.&.S_._o O O ---
37 So. o o o 1290.000 
3750.000 1345.000 

-· _37_5.J)_ • .00.0_ _ 1_460. 000 

" .1,. 
t 

574.727 
575.362 
5-75.532 ... 
575.869 

___ 57'>. 7.46 
575.381 
575.551 

_ SJS.8.89 .. 

L. 

4225.000 1oas.ooo s1 574.757 
575 • .391. 
575.560 
575.897 

n •22s • .o.o.o __ _ 
1345.000 57 
l 29_0 • 0.0 0. __ _ 

4225.000 1345.000 

t,i 4225.000 1460.000 57 

!·" •
«: 4700.000 1085.000 574.770 
"1 4700.000 1290.000 575.402 
' •1.o_o~o.oo, _ __,,_34s.o.o.o __ .. _ .s1s.s11 .1: 4700.000 1460.000 575.907 

4225.000 

• 1: 5750.000 1290.000 575.453 

0.000 
.508 
.138 
.210 

0.000 
.635 
.170 
.338 

.. o.o_oo 
.635 
.170 
.338 

0.000 
_.63'>. -

.169 

.337 

0.000 
.632 

.•. 169 __ . _ 
.336 

0.000. 
.606 
.164 

l 11s<>.m __ 1oas.m~ _ --"'·"" 
r s1so.ooo 134s.ooo s1s.61a 
r S].so .... oo_o ______ L4.6.o.oo_o ___ s1s_.94.7: .. -·--· _ ... 329 
" •L 67so.ooo 1oas.ooo s1s.oa3 

.I I ,: _6J_5_0_._Q.D_O, __ l 29 O_. 0 0 0 ________ 5_75 ._613 ... 

• 6750.000 1345.000 575.762 
6750.000 1460.000 576.066 

0.000 
___ .530 

.148 

.305 

• 514 0.000 64.999 0.000 so.ooo • • 
• 0 .. 1 0.000 339.999 -275.000 so.ooo 
• 0 .. 3 0.000 339.999 -275.000 so.ooo • .048 0.000 339.999 -275.000 so.ooo 

.136 0.000 149.814 0.000 450.000 ,. 

.009 0.000 209.999 -60.185 450.000 

.009 0.000 209.999 -60.185 450.000 I I I 'I 

.oo9 0.000 209.999 -60.185 450.000 1e 
' 

.048 0.000 59.999 0.000 300.000 

.os1 0.000 59.999 -.ooo 300.000 • .os2 0.000 59.999 -.ooo 300.000 
.• 053 0.000 59.999 -.ooo 300.000 

-.148 0.000 30.529 0.000 so.ooo • 
- • .197 0.000 30.529 -.ooo so.ooo 
-.210 0.000 30.529 -.ooo so.ooo • -.241 0.000 30.529 -.ooo so.ooo 

iid 
.001 0.000 30.529 0.000 1.000 • .001 0.000 30.529 -.ooo 1.000 
•. o.o 1 .o.ooo 30.529 -.ooo 1.000 
.001 0.000 30.529 -.ooo 1.000 • • 340. 0.000 . 30.529 0.000 66.000 
.567 0.000 30.529 -.ooo 66.000 • .638 0.000 30.529 -.ooo 66.000 
.796 0.000 30.529 -.ooo 66.000 

.001 0.000 30.529 0.000 1.000 • .001. _ 0.000 30.529 -.ooo 1.000 y : I 

.001 0.000 30.529 -.ooo 1.000 • .001 0.000 30.529 -.ooo 1.000 

.556 0.000 309.495 0.000 200.000 • • 683 0.000 328.420 -18.925 200.000 

.715 0.000 329.212 -19.717 200.000 

.782 0.000 337.616 -28.121 200.000 • .020 0.000 566.525 0.000 500.000 

.020 0.000 590.052 -23.527 soo.ooo • .019 0.000 596.333 -29.808 soo.ooo 

.019 0.000 608.844 -42.319 soo.ooo : I 

.011 0.000 699.644 0.000 475.000 • .009 0.000 764.463 -64.819 475.000 

.009 0.000 784.999 -85.355 475.000 • .009 0.000 784.999 -85.355 475.000 

.013 0.000 899.999 0.000 475.000 ,. 

.011 0.000 899.999 -.ooo 475.000 
• 011 0.000 899.999 -.ooo 475.000 
.010 0.000 899.999 -.ooo 475.000 • .011 ____ 0.000 552.942 0.000 1oso.ooo I '1. 
.os1 0.000 590.843 -37.902 1oso.ooo I • • 047 0.000 606.294 -53.352 1oso.ooo 
.039 0.000 650.862 -97.920 1050.000 

.236 0.000 355.773 0.000 1000.000 • .16.0. 0.000 368.100 -12.327 1000.000 

.144 0.000 371.552 -15.780 1000.000 • .120 0.000 378.637 -22.865 1000.000 



• 
1'200.000 1090 0000 ::,r::,.2t,t! 0.00V olt!::> UoUUU llt>o'J'J'J uoOUU -..:,u.uuu • -
1200.000 1590.000 575.747 .479 .134 0.000 116.999 -.ooo 450.000 
1200.000 1770.000 575.877 .130 .115 0.000 116.999 -.ooo 450.000 11

11!1 
_j 7200.000 2225.000 576.134 .257 .067 0.000 116.999 -.ooo 450.000 • 

I • 1250_.ooo 1090 0_0_0_0 ____ --~-1'~_._29_2 ______ o_._ooo_ _ ___ .023 _o_.oo_o 93.636 0.000 50.ooo 

•
' 7250.000 1590.000 575.779 .488 .032 0.000 95.767 -2.131 50.000 • 
' 7250.000 1770.000 575.913 .133 .036 0.000 96.349 -2.712 50.000 

1,1·, 12.s_o_._0_0_0 ___ 222-5 .•. o_o_o ___ 576_._119 __ ... _ .• 267 _____ .045. 0.000 .97.544 -3.907 50.ooo 
• I 

• ' 7251.000 10900000 575.269 00000 -.022 00000 820724 00000 lo000 I' • 

1.25J .•. O_O_O _____ l59_0_.oo.o ··--··5·1'5.740 -·- ____ .471 ~.039 0.000 83.752 -1.021 1.000 
1 

• 'I 1251.000 1110.000 575.866 .126 -.041 0.000 84.026 -1.302 1.000 • 
0 

• 7251.000 2225.000 576.109 .242 -.071 0.000 84.578 -1.853 1.000 
··--·-··· -- - '111'1 

.l
'"LJ298.000 1090.000 575.317 0.000 .048 0.000 82.840 0.000 47.000 , , • 
" 7298.000 1590.000 575.813 .496 .073 0.000 83.908 -1.068 47.000 

' I 
" 1 9_0_._0_0_0 __ 1_1_10._o_o_o ____ 575 •. 950 ____ .137 __ __ .004 0.000 84.199. -1.359 41.000 

.::: 7298.000 2225.000 576.242 .292 .134 0.000 85.204 -2.365 47.000 • 

' l l 1"~_1_2_9_9.oo.o ___ 1090.000 _575 .• 384 0.000 .066 0.000 94.020 0.000 1.000 

•
"µ7299.000 1590.000 575.939 .555 .126 0.000 96.474 -2.446 1.000 ·• 
" 7299.000 1770.000 576.105 .166 .155 0.000 97.206 -3.178 1.000 1 

'" 7299_._o_o_o. __ 2225_._o_o_o ____ 51'.6_._4_7_':l _____ .• 374 .237 .. 0.000 98.865 -4.838 1.000 

1'' • 
.,,,, 7355.000 1090.000 575.593 0.000 .209 0.000 199.999 0.000 56.000 

,., 13_5_5_._o_o_o __ 15_9_0.0.00 _____ 5_76.26.6 _ ___ .673. _____ .• 327 0.000 199.999 _ -.ooo 56.ooo 11 J 

• r'I 1355.ooo 1110.000 576.411 .211 .312 0.000 199.999 -.ooo 56.ooo · • r 7355.ooo 2225.ooo 576.970 ,493 .491 0.000 199.999 -.ooo 56.ooo , 

l

'"e---- --------. . . --- - .. -
~ 7805.000 1090.000 575.798 0.000 .205 0.000 114.087 0.000 450.000 

•"i 1005.ooo 1590.000 576.498 .100 .232 0.000 315.345 -201.25a 450.000 • 
111( 1_0_0.s .• 000 1110.000 576.121 .223 .244 0.000 499.999 -385.912 450.000 
• 1::1 7805.000 2225.000 577.246 .524 .276 0.000 499.999 -385.912 450.000 • 

l"'i 8305 • .0_0_0 ___ 1090_._oo_o _____ 576.425 __ 0.000 __ _.627 0.000 194.048 0.000 500.ooo 

•
r·: 8305.ooo 1590,000 577.175 .750 .677 0.000 195.000 -.952 500.ooo • 
•, 8305.000 1770.000 577.382 .207 .661 0.000 195.000 -.952 500.000 ,_,t ___ 8_3o5.ooo .. __ 2225.ooo . 577,836 _ .454 .590 0.000 195.ooo -.952 500.ooo di 
" •1" 8605.000 1090.000 576.882 0.000 .457 0.000 48.000 0.000 300.000 : • 
i" 8J:,_Q5 .•. o.o.o ______ l.5.9_o •. o.o.o______ 511.514 . _ __ • 692- • 399 o. ooo 48. oo o o. oo o 30 o. o oo 

• 
", 8605.000 1770.000 577.775 .201 .393 0.000 48.000 0.000 300.000 • 
", 8605.000 2225.000 578.215 .440 .379 0.000 48.000 0.000 300.000 

ti.I ---- -- ----- -
• 

~ 86060000 1090.000 576.882 OoOOO oOOl OoOOO 480000 0,000 loOOO I ., 

' 8606.000 1590.000 577.575 .692 .001 0.000 48.000 0.000 1.000 
"f--__ 8_6_0_1;,_._0_0_0 ____ 1_7_70.0.0.0 ____ S.7.-7_. 776 _. .202 •. 001. 0.000 48.000 0.000 1.000 
·" 8606.000 2225.000 578.216 .440 .001 0.000 48.000 0.000 1.000 • 

-144 I 

• , __ 01,_s.0.00.0 ___ 1090.0.00 576.9.60 _ __ o.ooo. .011 0.000 48.ooo 0.000 52.000 1,, 
8658.000 1590.000 577.983 1.023 .408 0.000 48.000 0.000 52.000 • 
8658.000 1770.000 578.329 .346 .553 0.000 48.000 0.000 52.000 

, .. _ ___J3_6_5_0_._o.00 ____ 2225_.ooo _57_9.23':1 .911 1.023 0.000 4a.ooo 0.000 52.ooo 

"· el, 8659.ooo 1090.000 576.960 0.000 .ooo 0.000 40.000 0.000 1.000 • 
ii~" 8_659 .• 0.0.0 __ 15_90.ooo .577.983 __ 1.023 _ .001 0.000 40.000 0.000 1.000 t 8659 0000 1770.000 578.329 .346 0001 00000 48.000 00000 lo000 I • 
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• 'I Tl CITY OF GIBRALTER 5555-23-01 PM= RICHARD ZANOTTI 
'I 
' T2 100 YEAR FLOOD 
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T 3 FRANIL.AND ___ e.OET_ DRAIN. ... Jl !CHECK INQ NINV IDIR STRT 
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• CCHV= ,300 CEHV=: .500 

I .r:1 3,~65 DIVIDED FL.OW ------- -----------

1---~S_f_C_N_0 P,EeJ]:f _____ c_w_SEL -- - _CRLWS --- WSELK_ -
Q QLOB QCH QROB ALOB 
TIME VLOA VCH VROB XNIL 

' ., 
' 1---~5-L.Q_F>_E XLJ)BL __ XL_CH ___ XLOBR ___ JTJElIAL 
' 

C 

_EG 
ACH 
XNCH 

__ JDC 

.HV 
AROB 
XNR 

_ !CONT 

_ HL 
VOL 
WTN 
CORI\R 

_OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELMIN SSTA 
TOPWJD END ST 

•• • :1 .I ' -------------- ------

I" . " 500• DIS FROM D/S FACE OF S. GIBRALTAR RD BRIDGE 

" 1---_.6_0_0_._0 o~ ___ 6_._60 ____ __5]_3_,_l_O _____ o_._00 _ 5 7.3. l_O 
" e1,. 1020. 

o.oo 
o. 

o.oo 
"\----•-0_00A25__ __ _O. _ 
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1,a 
>----------

999. 
2,76 

- a_. - --- -

21. 
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o. 

0. 
,050 

- 0 --

-- ------------------ - ~ 

"I .,, 3301 HV CHANGED MORE THAN HVINS 

-- 5 7_3. 22 
362. 
,030 

0 -

~~~;,· """"""'"' s"', o.s; - , oo • , ---- so o:,--r,,,-; r 1100.00 8.44 573.24 o.oo o.oo 573.94 
" _lJJ.2 o_. __ o_._ __ 1_0_2 o_._ _ __ o_. _ _ __ __ o • 15 2. 

·•r'' .02 o.oo 6.69 o. 00 .• 050 .030 
" .002585 500. 500, 500. 2 0 
I" 

"1 
•I"~ (' .ClRMAL BR1ClGEJ1,JRD=Z3_1,1lN_EL T.RD:. __ 574 .• _30_Mli,1( __ £LLC=. 575,50 ,, 
-

1

J2j 
I 

u(,('[3~,JO_EN_CROA_CHMEN_T_STATIONS=. _ 200,0 

•1:: D/S FACE GIF s. GJBRAL TAR RD BRIDGE, as Ill 
" - - - ... -- - - - - -- - - -

500.0 TYPE= 

SEC. A 

- • .12 - -- 0 ,, 0 0 o.oo 
22. o. o. 

.040 0.000 !566. 50 
l__ _o "0 0 95.56 

l TARGET= 3100.000 
,69 .,43 ,29 
o. 3. 1. 

.040 • Cl30 !564. 80 
l 0 •· 00 20.00 

l TARGET= 300.000 

SEC. B 

I" •": CONCRETE ARCH BRIDGE, WITH HEADWALLS, NO WINGWALLS 
13' 

I« 

•1.-: 4l! 
LfNGTH=26.4 FT,t SPAN=20 FT, 

•
i"" 1101.00 
1

441 1020. 
B.33 

o. 
_o.oo __ 

I 
-· - ____ _o 2 

" ll'"t •,:: ___ .001820 ______ 1. 

I" 

573.13 
1020. 
1.10 

l • 

- ----- - ---

•:" NORMAL BRIDGE,NRD=23 MIN ELTRD= 
js< 
1--~---- - ------ -· - - - ----

" •ti 34,70 ENCROACHMENT STATIONS= 
r ____ 1121__.oo ______ a._3.9 573.19 
I" • I 1020, Oo 1020. 

~ I ;.:1 • o 2 o. o o 7. 65 
I • 

0
_QOJ.-7~l. ___ 2.6_. ____ 26_._ • 

o.oo o.oo 574.05 
o. o. 132. 

o.oo .. 018 .018 
1. 2 0 

574.30 MAX ELLC= 575.50 

200.0 
o.oo_ 

500,0 
. 0. 00 

0. 0. 
o.oo .. 018 
_26. ____ _ _o 

TYPE= 
574.10 

133. 
.018 
- - 0 -

.92 .oo .11 
o. 3. 1. 

-• 018 .030 !;64.80 
l -17,78 20.00 

l TARGET= 300.000 
.91 .05 .oo 
o. 3. 1. 

.018 .029 S64.80 
L. _-18.13 20 o _Q_O 
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51'6.10 
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320!.00 

576.10 
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• ~+,u t~~HuA~H,-1tNI .>IA I lUN.>= cuu.u :,uu.u I l PE= 
1128.00 0.74 573,54 o.oo o.oo 574,18 

1020. o. 1020. o. o. 159. 

• • 02 o._oo 6.43 o.oo .oso .030 
-'= .002322 1 • 1. 1. 2 0 

I 6 - - --- ----- - ---- - - ----· 
' ., 

\1 L U 'f__3_3_0_l_l:1_\LC.ttAtfG.E D____M_QRE_Tl:l.A t,t _ l'!_V INS __ ·- __ _ 

e1, SEC NO DEPTH CWSEL WSELK EG 
'I Q QL.9_B ___ QJ:H -- --- _ _ALO.B ______ A.CH 
' 

1 TARGET= 
.64 .oo 
o. 3. 

.oso • 02·9 
1 o.oo 

300.000 
.00 576.10 

1 • 576.10 
564.80 300.00 

20.00 320.00 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 

TIME VLOB VCH 
SLOPE XLORL XLCrl ~ el, 

CRIWS 
QROB 
VROB 
XLOBR 

XNL XNCH 
I TRIAL IDC 

HV 
A.ROB 
XNR 
ICONT 

HL 
VOL 
WTN 
CORAR 

ELM IN SSTA. 
TOPWID END ST • ,_ _________________ _ 

•1:: 
"LJ4 7Q_E_NC.~OACHME.N_T_S_T~J_IJlN..S=__ . ___ 25 ,_O ____ 145 ._o _ TYPE= 1 TARGET= 120.000 

SEC. C 
" e1,4 

. 11!::r~~~-:: so• U/S FROM U/S FACE OF s. GIBRALTAR RO BRIDGE, vs #2 •. , -1178.00 8.13 574.33 
1020.. 2. 1015. 

- -----
574,38-✓ o.oo o.oo 

3. 8. 593. 
"1---____ ,._Q3._ __ ._2J _____ l, 1J _______ ._31 ___ ._o_s_o __ ..:.. __ • 03_o _ 

e1::1 .000116 so. so. so. 2 0 

~ -------- ----

"I • ::1--------------500• U/S FROM U/S FACE OF S. GIBRALTAR RD BRIDGE, 
- --\- -'---· --- - - - - -- -.,:: 162B.OO 6.80 574,4·0 o.oo o.oo 

1020. 2. 1018, o. 9, 
._i.5 ____ o.19. - 1.02 .06 .oso 

.000053 450. 450. 450. 2 

,0 

ii ,I l_: .,, 
f----- - - -- -- -- -- - -- --------
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.1"1 1300 • U/S OF S. GIBRALTAR RD BRIDGE, 
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,:c· 428 ___ 0_0__ 7.26 

" 1020. 15. 
. " _____ ._36 ________ •. 23_ 

574.46 o.oo o.oo 
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" e1 .. 640 1 D/S FROM D/S FACE OF M. GIBRALTAR RD BRIDGE, VS #5 
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.", 3265 DIVIDED FLOW 
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SEC. D 

.03 .01 573.SO 
12. 3, 574.10 

0 030 -· 567.60. --- --• 71 
o.oo 22B .• .6.5 

SEC. E 
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30. 1. 
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o.oo 2·16. 70 
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SEC. F 
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41. 
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49.20 
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45. 
n -,-, 
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12. 

c;~ 7 ?n 

229.37 
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• .uuuc:.oo 450. ~~o. 600. 2 0 1 o.oo 197'.43 

UH 
~ 3265 DIVIDED FLOW 

I 6 -- - -•- - -- - --- ---- - - - - - - . 

-~~•70 ENCROACH,ENT STATIONS• 1170.0 1400.0 TYPE= 1 TARGET= 230.000 
, _3_0~_._o_o __ s_._12 _ s_1_5. 22 _______ o •. o o . __ J).00 575.25 - • 03 _ ..• 01 .01 

•1· 615. 115. 313. 187. 143. 186. 265. 46. 12. 
' .so .00 1.68 .10 .oss .035 .oss .033 567.10 

_O_O_O_l_l_O ______ __s_o ·- ---- _5 o_. _ -- _so_. . - - -- _o_ - - -· - __ o 1 o.oo 146.33. 

9 e1: __ _ 
• t J 11 'f----::--:-:-;-,--:;-;;-;:~. - ----- -- - -- . -,, .I,, 3265 DIVIDED FLOW 

" 
"I ··~ l" ___ Dl_S_FACE _OF _M. _GIBRAL lAR BD BRIDGE ... BS 117 

3470 ENCROACHMENT STATIONS= 1170.0 1400.0 TYPE= 1 TARGET= 230,000 

SEC, H 

I" .,,, 
i"' C_O.NCRE..lE_BH.LD_GE_L SING.LE .SPAN• _OPEN_ CONC •- _G_UARD RA 11. ING _ 
" .,c 

111 I"' EN.GJ.H=-55_E..u __ s_p_At\1.;:2S __ F_T_ • 

"I .,o.,, 
• ::~:_i_~-~-- -~ i~-~ - --= 7 

~-7 ~ ~ --- -~ i ~ ~- --- --~-; ~ ~ 
• "I .so .91 1.46 .so .010 

" .000015 1. 1. 1. 1 
In 

'28 

575.25 
187_ • 
• 015 

0 .,, 
t:1---S.e.EC.IAL .BRIDGE ___ . _ _ ___ _ _ ____ ___ ___ __ _ ___ -

.(' Stl XK XKOR COFQ ROLEN BWC 
J,1 ,, ______ o_._o_o ___ 1.60 _____ 3.oo o.oo 22. 73 

1
''1 .," "1~]!65 DIJLIDED FLOW_ ,,, 

.I,, SECNO 
1~,.·~-~Q --- ---.,, •I·, ,., 
,, 

TI ME 
SLOPE 

DEPTH 
__ QLOR. 

VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

:~f---PRESSU_R_E AND WE IR FLOW 

•i::~~PRS EGL WC H3 

.::1 575.57 575.25 o.oo 
s, ',_ -- - ------ ---- --
" 

•:" 3470 ENCROACHMENT STATIONS= 

CRIWS 
QROB 
VROB 
XLOBR 

Ql•JEIR 

23. 

1110.0 

WSEU< 
ALOFl 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

QPR 

590. 

1400.0 TYPE= 

.02 
_266. -

.018 

.oo 
.4.6. 

.033 
o.oo 

BWP 
o.oo 

HV 
AROB 
XNR 
!CONT 

BAREA 

166. 

1 

1 

BAREA 
165.90 

HL 
VOL 
WTN 
CORAR 

ELLC 

574.40 

TARGET= 
lf----3aait .•. oo 8 •. 43 .. s1s .• s3 .0, 00 - o.oo 5 75 •. S!t. .02 ,29 

.: 615, 131. 264 • 
• s1 .86 1.36 

220. 153. 194 • 303. 47. 
• 73 .018 ,015 .018 .033 

" .0.0.0..12_ s s.~ _ . ___ s s~ __ _ . 5 5. _ --· --· . L 0 3 o. 00. 

• _,_ 

.oo 
12. 

567.10 
147.47 

ss 
o.oo 

OLOSS 
TWA 
ELMIN 
TOP\~ID 

ELTRD 

575.10 

230.000 
o.oo 

12. 
567.10 

.201.51 

1033.87' 

. 569.50 . 
568.10 

1170.00 
1400.00 

569.50 
568.10 

1170.00 
1400.00 

ELCHU 
567.10 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 
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1400.00 
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~~o~ U!VlutD FLOW 

3470 ENCROACHMENT STATIONS= 1170.0 1400 0 0 
3885.00 8.42 575.52. o.oo o.oo 

~ 

~ 
I J.,~--~6.15 .• __ __ia_ •.. .... ____ 321 •.... - __ 20_9_. _153. 

.51 .51 1.69 .69 .oao 
.ooooa7 1. 1. 1. 1 e1: 

,I J l'l-······-·--·-·-·-··•--· 

TYPE= 
575,55 

194. 
.032 

0 

.1: 3280 CROSS SECTION 4035.00 EXTENDED 2,74 FEET 

o ei' 
~ /b 

l TARGET= 
.o3 .oo 

302. 47. 
.050 .033 

1 0 • 00 

230.000 
.oo 
12 •. 

567.10 
200.36 

' 1__o_vERBANK.A.REA-ASSUMED . .NON.,£FF..ECT I V.E., ELLE A= ··- ... 576. 00 ... ELHEA= 573 • .so. ,, 
•111 

"~_, _____ _..5.0..'_U/..S_f".ROt:L.U/.-5 .FACE .. DF: M •. GIBRALTAR .RD .BRIDGE, VS .#8 SEC. I 
" 

IJ~Lj::1·--~~~~1~~- --- 8•~: ...... 57~3~:-

·I
,, .54 o.oo 1. 77 
" ,000169 200. 150. 1,, 

o.oo 
_ 76 •. 
.45 

120. 

o.oo 575.57 
- o.. .304. 
.000 .032 

0 0 ----- ---•··- - ---- ·-· .•. ,- - -~-- -- ··-·•"' -- -- ~--- --- -,, . " 
" _3..4-7..l)_ENCBOA.C.H.MENT .S.T..A.T.IOJ'JS::: .. __ _ __ •. O ___ l 249., 3 . TYPE= 

• 1:: 4265.00 8,56 575.56 o.oo o.oo 575,60 
,. 615. 112. 320. 182. 206. 141. 
"1--___ _._5.I__ _ ..•. 5.5. 2 .• 2L -·-- _ .6!>_ ···-- •. oa o • 032 

.,, 3470 ENCROACHMENT STATIONS= .O 1249.3 TYPE= 
,0 

.04 
170 •. , 
.050 

I 

,02 
48 •. 

• 033 
o.oo 

.l TARGEI=. 
.04 .03 

275. so. 
.• 050 .033 

1 o.oo 

l TARGET= 

.01 
13. 

567.20 
215.15 

1314.9.99 
.oo 
13. 

567,00 
384.60 

~I:l·OO.Ol-45·--250. 230. 1. 0 0 

-~: 0/S FACE OF JEFFERSON AVE <RIVER ~D) BRIDGE, BS #9 

1314.999 

SEC, J 
I 

" ------
•1::1 

CONCRETE BOX CULVERT, HEADWALLS, NO WINGWALLS 

" -- -----·---- -- . .. 
' . ,, :3M 

LENGTH:::47 FT., SPAN=l8 FT • 'T~ ... ~... . .. ,._. ,,,_,, o.oo 
• " 615, 182. 247, 186. 

" ,57 ,87 1.75 .66 
'' ,JI O_O.OJ.9_ ~···-' ___ l , . ·-- . 1 •. l • 
•J 

-44l 
11~sl 

.H SPECIAL BRIDGE 
" l"~_:rn _ _,15is.._ J(KOR .. _COFQ RDL!::N 

• " o.oo 1.61 3,00 o.oo 
1'' 

C ! l,"L_eBESS.URE _AND. WE.IR_.ELOW •. , 
_EGRB.S. ___ _E.GL i!tl.C_. .. - H3 QWEIR 

I
" •"·, " 

576.62 575.61 o.oo 407. 
'--~------------------·---·---·-- -·- ----·· 

• ~•1n F••rRn~rM F•tT ~,~r,nu~= n 

o.oo 575.61 
208, 
.018 

.2 

awe 
16.17 

QPR 

209, 

141. 
.015 

0 

l ?6.C 'I TYPr..,-

BWP 
o,oo 

BAREA 

95. 

.02 
283. 
.018 

l 

.oo 
so. 

.033 
o.oo 

BAREA 
95,40 

ELLC 

572,90 

T•.>r.:FT-

.01 
13. 

567.00 
386,51 

ss 
o.oo 

ELTRD 

575.00 

1'11/ Ql'\,Q 

569.50 
568.10 

1170.00 
1400.00 

576,00 
573.50 

342.00 
557.15 

---- . 
567.90 

567.50 
864,65 

1249.25 

567,90 
567,50 

862.74 
1249.25 

ELCHU 
567.00 

CLASS 

30,00 

ELCHO \ 
567.00 
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• I I ; 

--I • 

't.:l!.:I.IIU 

615. 
.59 

.000011 

SECNO 

~.blj 

181. 
.84 
47. 

DEoTH 

":>,'.:>.bti u.uu u.uu 
241. 193. 217. 
1.69 .62 .018 

47. 47. 2 

-- - - - - -
CW SE L CRIWS WSELK 

i:,,:,.,1 .uc .lu u.uu ~6 I• 9U 
143. 311. 51 0 14. 567.50 
.01s .018 .033 567.00 856.10 

0 4 o.oo 393.15 1249.25 

- - --
EG HV HL OLOSS BANK ELEV • , Q QLOB QCH QROB ALOB ACrl AROB VOL TWA LEFT/RIGHT 

' J_IME \IL.OB ___ __ \/Ct-t ____ Y_ROB XNL _ XNCH XNR WT.N ELMIN 

• XLCH XLOBR !TRIAL IDC !CONT CORAR TOPWID • SLOPE XLOBL 
s 

' --- ---- - - -- -- - -
' ~. 

• ,I J 
ATIONS= .o 1249.3 TYPE= 1 TARGET= 1314.999 
_5 IS. 6 7__ _ _ 0 ._o o ____ o.oo_ _575. 72 .04 .oo .01 

" 3470 ENCROACHMENT ST 
' 4 3_11+_._o_o a._67_ 

• 315. 176. 217. 143. 311. 51. 14 • 
2.20 .57 .080 .035 .060 .033 567.00 

" 615. 124. 
" .59 .57 
" -_0_0_0_l_S_'il 1-._ 1-. l_. _______ o ________ o __ -- ___ l -- o ._o_o 393.15 
" • " ,s 

---· 

• " 210• OM U/S FACE OF JEFFERSON RD BRIDGE, STA 10+00 SEC. K 
" 
'" 4_5_~_._o_o _5_1_s._13 ____ o._oo ____ o .• oo _ _s1s. 7_4 __ _ 

" 6 
w, 

365. 212. 110. 344. 
.66 .35 1 • 06 .43 • 045 • 035 • t I: ">--------4-o.o.o_o.62 2 to, ___ 21 o_. 21 o-•------C.---- __ o ___ _ 

I" .,, 
,,. 

I" .,. 3470 ENCROACHMENT STATIONS= 453.0 1',87.0 TYPE= 

• 0 l __ • 0 2 
489. 55. 
.045 .033 

-- _1 ---- -- 0 • 00-

l TARGET= 

.01 
16. 

567.60 
395.13 

1"f-------~l_O_•_ULS_EROM_ULS _EACE_ OE _JEEEERSON- RD BR LOGE, ST A .15 + 0 0 

234.000 

_SEC. L 

el,::i so2~~ o 0 ·-~-1 s 1~_1;_: ___ __ o i~~---- -~~~ ~- __ ~-~~ 2 ~-~- ___ _ ·1·~ .74 .41 1.78 .35 .045 .035 
I I ::~~~218 _ 500. 500 0 500. l O 

.35 
"l __ 3_!+_7_0_EN.CBOACHM.EN.T __ S_T ATLONS= . _ sso..o -- _ .780.0. TYPE= 

.os 
51. 

.045 
1 

.os 
63. __ 

.033 
o.oo 

l. TARGET= 

.02 
19._ 

567.70 
234.00 

I
,, .,, 

1210 1 U/S FROM U/S F~CE OF JEFFERSON RD BRIDGE, STA 20+00 

230.000 

SEC. M 
'" 

.I"~' 5524.00 8.66 
,, 615. 48. 
" ___ ._9~ ____ _.32 __ 

.:: .000048 soo. 

575.86 
531. 

-- • 88 -
soo. 

•1:: 3470 ENCROACHMENT STATIONS= 
" / 

o.oo 
37 • 
• 48 

soo. 

625.o 

o.oo 
149. 

.. • 0!'+5_ 
1 

817.0 

575.87 
603. 
•. 035 

0 

TYPE= 

.01 
11. 

.045 
l 

.04 
10. 

.033 
o.oo 

1 TARGET= 

• 01 
22. 

567.20 
230.00 

\I J fos~I~~--- _ _ __ . 

.i::. I 275 1 D/S FROM D/S FACE OF MCLOUTH STEEL RR ENTRY, ST A 24+ 0 0 

l::~s.9.21+_._oo 9.2.a. _575.8.8- __ 

192.000 

SEC. N 

• c 615. 87. 429. 
r' 1.01 .63 1.31 

,___~_..O_Q0_0.9.it _____ !'+_Q_0. ______ 4.0_0. 
ss 

•'" 1;1t_ __________ _ 
• 3470 ENCROACHMENT STATIONS= 

o.oo 
99 • 
• 53 

400. 

418.0 

- o.oo --
138 • 
• 045 

2 

575.90 
313 • 
• 035 

0 

528.0 TYPE= 

• 02 . 
10s • 
• 045 

l 

.03 
11. 

.034 
o.oo 

1 TARGET= 

.OL 
24. 

566.60 
192.00 

110.000 

17c;'t n .1c;- t="r.u,u n .1c; • At'• nJ:' ••r1 ("'lllTI-I <="T •• I CQ ,:-r.1TO" c;-TA ?1:'~nn c:,:-r n 

SSTA 
ENDST 

567.90 
567.50 

856.10 
1249.25 

573.80 
573.20 

193.0l 
588.14 

575.00 
_575.10 
453.00 
687.00 

574.10 
572.50 

sso.oo 
780.00 

572.70 
572.60 

625.00 
817.00 

,..., 

i 
~ 

\ ' 

!~\ 
• 
• 
•· I 
•• 1 

I :1 'I 

• 
• 
• 
• I J i 

• 
• 

, .• 
• 
~ ~ ~ 

• 
• 
• 
• n •• 
• 
• 



I 

0 • 

,_ 

• --= 
• . , 

I ' 
• . , 
' 

•• 
' 
" 

. '" I 
V .I ' " 

" . " 

6024.00 
615. 
1.03 

.000087 

8.49 
2. 

.22 
100. 

575.89 
583. 
1.29 
100. 

o.oo 
29. 
.60 

100. 

o.oo 
10. 

.045 
0 

575.91 
453. 
.035 

0 

.02 
49. 

.045 
l 

.01 
78. 

.034 
o.oo 

3470 ENCROACH"1E1il__STAT_I_Q_N.~=. ____ 97s_.o --- 1_2_75.0 __ TYPE= l _ TARGE.T= 

OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 

----- - - - -- --- . - -
6199.00 6.58 575.78 o.oo o.oo 

625. o. 625. o. o • 
1_._o 4 __ o_._o_o _____ 4_. SL ____ o ._o o_ ._045 

.001797 175. 175. 175. 2 

577.40 ELREA= 
---

576.10 
137. 
.035 

0 

.32 
o. 

.045 
l 

577.40 

.04 
79. 

.034 
o.oo 

--- - ------- --------

3470 ENCROACHMENT STATIONS= 975.0 1275.0 TYPE= l TARGET= 
------ ---- -- -- -

OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 577.40 ELRE/1= 577.40 

.oo 
24. 

567.40 
110.00 

300.000 __ 

.15 
24. 

569.20 
24.00 

300,000 

575.20 
572.90 

418.00 
528.00 

571.20 
571.20 

1138.00 
1174.34 

D/S FACE OF MCLOUTH STEEL RR ENTRY BRIDGE, STA 26+7~ SEC. P 

• -------- -------------

I
,, .,, 3-72'' CIRCULAR CMP CULVERTS, PROJECTED FROM FILL 

,,. 

I" ... LENGTH=90 FT • 

~ II IJ"l6.21l.Q._Q_Q __ __f>_._s_8_ ___ SJ'.5 •. 78 -- o. 00 •I" 625. o. 625. o. 
• 1.04 o.oo 4.56 o.oo 
''° • .o_0_l.5_0-~ ___ l_. _______ _ l_. ___ _ _ __ l •-

e1,: 
" 

•

1

::1 SPECIAL BRIDGE I / 
"i_S_8___XK _. ________ )(KOR __ _ _COF_Q ____ __ ROLEN 

•1'.'. o.oo 3.49 

l 11 ,W',... ___ sEc1110 ____ DEP_TH _ 

I
,, Q QLOB 

•"LJIME VLOA 
" LOP-E ___ .XLOBL 

3.00 o.oo 

Cl~SEL _ _ CRIWS .. 
QCH QROB 
VCH VROB 
XLCH _ XLOBR_ 

1
" .eRESSURE. FLOW __ 
" .::ti=·~ •1 .. 
" EGP.RS ___ EGLWC _ .H3_ QWEIR .. , 

.;,,, 578. 72 576.10 o.oo o. 
' I ~• ' I 21 -· ------- - ------- - -

• 'i 
~34LQ_ENC~QA~HM.ENT_ STATIONS= 97'.5._0 

o.oo 
o. 

.020 
0 

BWC 

576.10 
137. 
.032 

0 

/ 
14.14 

WSELK EG 
ALOB ACH 
XNL XNCH 
!TRIAL !DC. 

OPR 

625. 

1275.0 TYPE= 

I" ." OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= sas.oo 

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

6290.00 
625. 
1 n ~, 

-- 578.58 o.oo 9.38 
o. 

n nn 
625. 
< n~ 

o. 
n nn 

o.oo 
o. 

n?n 

578.72 
204. 

n <? 

BWP 
o.oo 

HV 

.32 
0. 

.020 
l 

AROB 
XNR 

_ I CONT 

BAREA 

as. 

.oo 
79. 

.034 
o.oo 

I 
BAREA 
84.82 

HL 
VOL 
WTN 
CORAR 

ELLC 

575.20 

__ l _TARGET= 

ELREA= 5A5.00 

/ .is 2.62 
o. so. 

n?n n -:a,1. 

.oo 
24. 

569.20 
24.00 

ss 
o.oo 

OLOSS 
TWA 
ELMIN 
TOPWID 

ELTRD 

sas.oo 

571.20 
571.20 

1138.00 
1174.34 

ELCHU 
569.20 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

ELCHO 
569.20 

D /? 

CLASS 

10.00 

300.000 _ 

o.oo 571.20 
25. 571.20 

"~O ?n, 1 1 ':IA nn 

{(;:;,[J,-,](3,r'!) ~ ;I 

, 
c. 9c/ : ,----/ 

£GWS€Lp 
'/S 

,.. H' 

G'C, 

z j ,: t· 

~-

=- .s?..S,7,f" 

-=- Z,7( -
~ .s7J",7c. 

.I 
I I I 

• 
• ,. 
(9 

11 I 'I 

• 
• 
• 
• 1

1 ', 11 

• ,I 

• 
• 
• 
11 I " 

• 
• 
• 
• 
j ' !' 

• I' 

• 
• 
• 
111 

✓ 

f 



• tlll 

--I • 
' • , ' 
• • I s 

' 
' ~• I ' 

• I I ' 
" • " " 
" • 

.uuu441 90 • 90. 

3470 ENCROACHMENT STATIONS= 

OVERBANK AREA ASSUMED NC 

62_9_1_._0_0 9_._3_8 __ 571 
625. o • t 
1.05 o.oo . 

.000528 __ l. ___ 

32_8_0 __ CRO_~S_SE_C_T_LO_N ____ 6_3: 

3470 ENCROACHMENT STATII 

90. 2 0 l u.00 

975.0 1275.0 TYPE= l TARGET= 

-------- - ------ ~- - - . 
FECTIVE,ELLE4= 585.00 ELREA= 585.00 

o.oo __ _ 
o. 

o.oo 
- _l • --

__ EXTENDED 

213.0 

_ o_._00 ___ 510. 12 _ 
o. 204. 

.050 .035 
o __ o_ ... 

2.14 FEET __ 

281.0 TYPE= 

- • l 5 
o. 

.050 
l 

.oo 
BO. 

.034 
o.oo 

l TARGET= 

.:4. uu 

300.000 

--- • 00 
25. 

569.20 
24.00 

1· ,, 
i __ 22L ULS FRO.I~- U, CE DF MCLOUTH STEEL RR ENTRY, STA 27+90 

68.000 

SEC. Q 
'" • " 6313.00 9.64 57( 

" 625_. _21_. ____ ! 
,, • "' ouO 

o.oo 
-- . _ _E~3. -

.83 
22. 

o.oo 578.76 .03 
__ 41._ ---- 395 •. _ ·- ___ 7__6. 
.050 .035 .050 

2 0 l 

.oo .04 
_BO. 25. 

.034 569.10 
o.oo 68.00 

Ii I,, ___________ _ 
----------- -- -

.1:: 3280 CROSS SECTION 7013.00 EXTENDED 4.28 FEET 
" 

e1::1 
I 

"I 34 70_f;NCROACJ:lME_M.J_SJ~J:LQNS.==. _____ ._O__ _ _415. 0 TYPE= l TARGET= 

•i::I 722• U/S FROM U/S FACE OF MCLOUTH STEEL RR ENTRY, STA 34+90 

414.999 

SEC. R 
I--------

• 

I'': 7013.00 
,,, 625 • 

U I/ ~"! ____ L. _4.6 

" 

9.78 
54. 

--- __ .19 
700. I"[ • 000015 .,, 

.,::, 3280 CROSS SECT ION 

,,, 
I 1------
,4~ 

578.78 o.oo 
339. 232. 
.• 62 .36 

700. 700. 

7513.00 EXTENDED 

.141 3470 ENCROACHMENT STATIONS= .o ,., 

o.oo 578.79 
285. 546. 
.050 .035 

2 0 

.30 FEET 

420.0 TYPE= 

.oo 
646. 
.050 

l 

.02 
96. 

.034 
o.oo 

l TARGET= 

.01 
28. 

569.00 
344.97 

I" . ,. 960 1 D/S FROM D/S FACE OF D.T.S.L. RR BRIDGE, STA 39+90 

419.999 

SEC. S 

I ii 1 "', ____ .1.5-1.3 .• 0.0. -· _l0 • .79 .... 5.7.B. 7.9 o.oo o.oo 578.B0 .01 .01 .oo 
"' 625. 48. 278. 298. 191. 324. 685. l 11 • 32. 

.,., 1.69 .25 .86 .44 .050 .035 .050 .034 568.00 
"~----0.0.0.0 2.8 5 0.0. . _ .. 5 0 0 • 500. . l . . 0 l o.oo 293.96 ,, 

·I'· 1

"!_328.0_.CROSS_SEC.T.I.O.N. __ 8013.00 EXTENDED 4. 71 FEET. 
"' 

.SECt\lQ __ .DEP.Il:L __ . CWSEL.___ .CRI.IIIS . WSELK _EG HV HL OLOSS 
. Q QLOB QCH QROB ALOB ACH AROB VOL TWA 

• TIME VLOA VCH VROB XNL XNCH XNR 11/TN ELMIN 

l Hn • IHI 

. 571.20 
571.20 

1138.00 
1181.88 

575.30 
570.20 

213.00 
281.00 

576.40 
573.30 
70.03 

415.00 

576.40 
574.70 

126.04 
420.00 

BANK ELEV 
LEFT/RIGHT 

SSTA ·c~ Ji, SLOPE XI OB.L._ .. .XLCH _. ____ XLOBR_ ... LTR I AL IDC -- !CONT CORAR TOPWlD . ENDST 

• 
-

~ 

• 
• I I I 

• 
• 
• 
• II 11: 

I • 

• 
::. 
1· 

• 111 II 

• 
• ,. 
• 
i U I 

• 
• 
• 
• ij I ~ 

• 
• 
• 



I 

• ~470 ENCROACHMENT STATiuNS= 1:,u.u _j~u.u t t-'t.= l IAHl:lt.l= ~uu.uuu 

460 ,, D/S FROM D/S FACE OF D.T.s.L. RR BRIDGE, STA 44+90 SEC. T 

-- 8013.00 10.21 51e1.01 o.oo o.oo 578,.83 .01 .02 
123 •. 
• 034 
o.oo 

• oo 
3,4 •. 

568.60 
200.00 

5,76.30 
578.80 

150.00 
3150.00 

0 
;,; 

6 

f ., 
1: /J I l 

25. 7_7_ 31_9_3. ___ 155._ _73. - - - 3~+_6 0 ___ 230 •. 
1.83 .44 1.14 .67 • 050 .035 .050 

.000075 500. soo. 500. 0 0 l 
- --- - ---- -- -., 

• A.1..0_ENCROACHMENT_ S.T.ATICINS.:; __ 283 •. a.____ _310. 0 _ .. TYPE= l TARGET= . 27 .,ooo 

SEC. U 
' 

• 'I 2R• D/S FROM D/S FACE OF D.T.S.L. RR BRIDGE, STA 49+22 
' ,__ ______ ------ ~ ------ - ~- --- -- -
10: ... 8445.00 10.20 57€1.80 o.oo o.oo 

625. o. 625. o. o. 
578.,98 

lB3. 
.035 

0 
" f------'--•·81 _____ 0_ •. o.0 _____ 31_._4_2_ ___ o_.oo. ____ .•. as.a ____ _ 

" • ul. 
.000795 432. 4-32. 432. 2 

I 1 " 
" 

.18 
o. 

• o5o_ 
l 

• " OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 581.,90 ELREA= 
" ' ' ---------- -------· ,,, 

el'° 
8473.00 

625. 
9.72 5781. 72 o.oo 

o. 625. o. 
"L----Lo.B.7. 0 •. o.o 5i •. 1 5 __ -0 .•. oo 

•r,:L·001534 28. 28. _ ----2~-

o.oo 579,.13 
o. U!l. 

----• 051) ____ ()35 
2 0 

.41 
o. 

.050 
l 

('I 
•1" OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 581,.90 ELREA= 

/" u J j"I 

.oa 
127. 

- .034 
o.oo 

581.90 

• 03 
127 • 

- - - •. o 3.4 __ 
o.oo 

5,gl.90 

.00100000.00 
36. 100000.00 

568.60 283.00 
21.00 310.00 

.11 
36. 

569.00. 
12.50 

569.10 
569.10 

415.oo 
427.50 

SEC. V •r:: D/S FACE OF D.T.s.L_·-~~~~IDGE, STA 49+50 

•

1

::I l0l'"Xl61 11 STRUCTL PL,HE ARCH CUL.VERT, HEAD~IALLS, NO WINGWALI_S 

·( ·····- --LE:E;TH=36 FT• 

.cl-8474.00 9. 72 
1:' 625. o. 

Hl"- __ L • .B.1. ____ o.oo __ _ 
.::1 .001203 1. 

", ~--
" .,, 
"I SF'ECIAL BRIDGE 

I"~~ ····- -- ---- -- - . •I" XK XKOR 
" o.oo 1.ao .. 

. -- ----- -·r PRESSURE FLO' 

'I, r ·--- -- -- •--- -
' EGPRS EGL WC •. , 

r' 5.80_.J_O_ _ 5-79 .• 13 .. 
',s 

e1:-, 
I 

" '-'-------·-· ------

- -- ---
578.72 

625. 
.. s. 14 

l • 

COFQ 
3.00 

H3 

o.oo 

o.oo o.oo 579.,13 .41 
o. o • l ,! l • o. 

o.oo .. __ • 0 l 8 • 031 . • 020 
l • 0 0 l 

ROLEN BWC BWP 
o.oo 10.57 0 • 0 0 

QWEIR QPR BAREA 

o. . 625. 8'~ • 

• OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 581. 90 ELl~EA= 

Ac;- 1 n n n , n 7f. C'7Q, 71!. n nn n n 11 c;' p l'1 1 ,, ·v 

.oo .oo 569.10 
127. 36. 569.10 
,.034 569.00 415.00 
10 • 00 12,!;o 427.50 

BARE,~ 55 ELCHU 
89.01) o.oo 569.00 

ELLC ELTRO CLASS 

577.40 581.90 10.00 

5!H.90 

Q7 n "n r.;-~Q 1n 

J I I 

• 
• 
le 

• 
I 11 I 
I 

• 
• 

, . 
• II '1 ', 

• 
• 
• 
• I I 

• 
• ,. 

, . 

• I J , 

ELCHO 
569.,00 • 

• 
• 
• 11 11 

• 



• liUJ 

~ 
6 

' • , ' . • ' ' 
' 

I ' 

t>c:'.~. o. 6,2~. 0" o. l~~. u. 
1.87 o.oo 4.65 o.oo .018 .031 .020 

.000910 36. :36. 36 ti 2 0 1 

OVERBANK AREA ASS JMED NON-EFFECTIVE,ELLEA= 581 .90 ELRIEA= 

8.SJ.l .__o_o_ _ _ __ LO ._1 6 __ 5_7_9 ._76 _ __ O .OJ~ ____ o. 00 ___ 580_.LO .34 
o. 

.050 
-- _l 

625 • 0 
1.87 o.o 

_0_0.1_159 ---1 

• 6,25. 
0 4.64 

0 .. 
o.oo 

o. 
.050 

135. 
.035 

·---- _1_. _______ J ,, ________ o _________ o 

l c r • 
.034 
o.oo 

581.90 

.oo 
127 • 
.034 
o.oo 

.:Sb·• 
569.010 

12.50 

.oo 
36. 

569.00 
12.so 

~t>!llo l u 
415.00 
427 0 50 

569.10 
569.10 

415.00 
'+27.50 

~• •u i' ,, 

• I " 

" 

SE-CNQ 
Q 
TIME 
SLfieE 

DF:R.Tl:l __ CWSIEL - -- CR I ws_ -- WSELK 
QLOB OCH QROB ALOB 
VLOA VCH VROB XNL 
XLOBL __ JLCJH __ _xLOBR ___ -ITfUAL 

- -EG ---
ACH 
XNCH 
I DC --

---HIV 
AROB 
XNR 
!CONT 

HL 
VOL 
WTN 

__ CORAR 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

OLOSS 
TWA 
ELMIN 
TOPWID-

" • I H 

" 8681_._o_o_ -.lo. 6 
" 880. 198 

I " 1.89 1.4 • " _Q0_0_25_9 l 
" • " i I ti''L---------

4_ _5ao.14 _o.oo _______ o._oo __ 580.24 
• 4:35. 247. 136. 133. 
5 3.21 1.52 .o5o .o35 
• ____ 1z_o_. ___ _250. ______ 2 _______ o 

.10 .01 
163. 128. 
,050 ,034 

__ L __ o.oo 

.01 
360 

569,50 
86.10 

.1::1 OVERBANK AREA ASSUMED NON-EFFECT I VE" EL LEA= 584.20 ELREA= 584.20 

"l---aa5_1_._o_o. ___ 9_._a_9 _ _s_1_9_._9_9_ _ _ _o_. o o_ _ __ _o_. o o 

I
"/ 880. o. a.so. o. o. 

•." 1.90 0.00 5.93 0.0() .050 
"f--~•-0_0134_0 _____ 2so. _170. ______ L,, _________ 2 

e1::: 
'" -- - - --------

•
,'i 
;, 

OVERBANK AREA ASSUMED NON-EFFECTIVE•ELLEA= 

_58o_.54 
148 • 
• 035 

0 

.55 
o. 

.050 
l 

5A4.20 ELREA= 

1 j )" 
ei:: D/S FACE OF PENN CENTRAL RR BRIDGE, STA 53+30 

IJ61 
f--------------- --- -- --- - -- -- -

• oe .2.~ 
129. 36 • 
.034 570.10 

_o.oo_ 15.oo 

584.20 

SEC. W 

•1::., l04 11 Xl80 11 CONCRETE BOX CULVERT, HEADWALL & WINGWALLS 

!J9~ ·---- ~ ---
140, 

•1•·; 
LENGTH=l6 FT • 

" 1 aa5_a._0_0 _____ 9_. 89 
880. o. 
1.90 o.oo • 1:: 

I' I , " 2 u I,, ______ Q_()_Q _4_6 - l •-.. , 
•"i 

" 

__ 579 __ _9_9 

8190 • 
5,93 

1. 

•
,:!SPECIAL BRIDGE _____ _ 

•

~:1---SEI __ X~:Oo ___ X'i-:>:3 --- - -C~:~o 
(" 
rLeBE S_SURE _ _EL OW __ _ 
i:;sl 

- ,t j 

I, L ___ _E_GE-8,S_ • EGUiC _ ----- H3 _ 

• 581.13 580.54 o,oo 

_Q.0() __ 
0., 

o.oo 
l " 

RDLEN _ 
0,00 

__ QWEIR __ 

o. 

o.oo __ 580.54 __ 
0 • 148 • 

,1)18 .015 
0 0 

BWC: 
15.00 

QPR 

8810 • 

BWP 
0 .o 0 

BARE A 

127. 

--• 55 a O 0 
0 • l ,29 • 

.018 .034 
l o.oo 

_ BAREA 
127.40 

ELLC 

578.60 

.oo 
36. 

570.10 
15.00 

ss 
o.oo 

ELTRD 

584.20 

569.60 
569.60 

375,12 
461,22 

570,10 
570.10 

400.00 
443.27 

570.10 
570.10 

400.00 
443.27 

ELCHU 
570.10 

. CLASS 

10.00 

ELCHD 
570.10 

• 
• 
• I I, 

• 
• 
• 
• 
I I ,I 

I· • 

• 
• ,,j 

', 

• :1 Ii' 

•• 
,, •• 
I 

• 
• 

111 ii ,. 
I 

' 

• 
• 
• ij, ,I 

• 
• 
• 



,. 
' -OVER8ANK AREA ASSUMED NON-EFFECTiVE,ELLEA= 

8868.00 10.55 580.65 1).00 o.oo 1~-• s_s_o_.._ ___ __,o_. ___ s_a_o_. _______ o_. __ _ _ O_g - -
.018 •• - ' 

ti .I I ' . • ' 
1.90 o.oo 5.56 o.oo 

.t'\1'11'1 ~n, .uvvcuo 160 
. , 
iOo 

. , 
10. 2 

'I f---~O~VERBANK ARE~_$_5UMED __ NPl'l:-E_F_FE_CT I l/_E_,_ELLEA= __ _ 
,• ". ·, . ' 

• , I 
t 

8869.00 10.55 580.65 o.oo o.oo 
880. ______ o. ____ BBO. _ __ . o. ________ o •. 

•1:: 1 0 90 o.oo 5.56 o.oo .050 
• 000823 l • 1 • l • 0 

" ---·- ,, --- --- ----- - . ----------

•f ~l ' IS 

I" 
SECNO DEPTH CWSEL CRHJS WSELK 

QLOB. ___ QCH __ QROB ALOB ... 
TIME VL0f3 VCH VROB XNL ............ ,.. XL08L XLCH v, ,.,.,...n ITR!AL ::,LUt""C. ~LUt,1"'1: 

584a20 ELREA= 

581.13 .48 
.1.5 B. _ _ _ _ --o .• _ 
.015 .010 

0 l 

584._20 EL8EA= 

581.13 .48 
158. _ .o. 
.030 .040 

0 l 

EG HV 
ACH AROB 
XNCl-t XNR 
IDC ........... ,.,. 

ll.UNI •1:: - - - -- --------------- -- -- -- ---
" e,20 

584.20 

• 59 
.129. 
.034 
o.oo 

584.20 

HL 

.oo 
129. 
.034 
o.oo 

VOL 
WTN 
CORAR 

:J-3_4_~-~~:~A.CH~-~-SJ.A.~:-?.N~~ _ _ _ ~9-~:-0 -----::4~~• Q __ ::P~~ . __ 1 .TARGET= 

• 
··1 IH:lf'+oUU 1Uo'1<'. :>!:!loU<'. UoUU UoUU :>tH 0 <'.<'. 
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HYDRAULIC ANALYSIS 

Introduction 

The streams being investigated are the Frank and Poet Drain and the 

Brownstown Creek in the City of Gibraltar, Wayne County, Michigan. The 

Frank and Poet Drain passes through the Detroit Metropolitan Wayne County 

Airport, the Township of Romulus and the cities of Taylor, Southgate, 

Riverview, Trenton, and Gibraltar before finally discharging into Lake 

Erie, The Brownstown Creek passes through Romulus Township, Huron Town

ship, the City of Southgate, Brownstown Township, the City of Woodhaven, 

and finally the City of Gibraltar before discharging into Lake Erie • 

For the Frank and Poet Drain, the study starts 500 feet downstream 

of the South Gibraltar Road Bridge and proceeds north to Vreeland Road, 

covering a distance of 2.03 miles. For the Brownstown Creek, the study 

starts 500 feet downstream of the South Gibraltar Road Bridge and proceeds 

northeast to Penn Central Railroad Bridge No. 2, about 700 feet downstream 

from the northwestern corporate boundary. 

The 10-, 50-, 100- and 500-year flood frequency flows beyond the cor

porate boundary of the City of Gibraltar were calculated by Brater's unit 

hydrograph-infiltration capacity method after adjusting the slenderness 

ratio of the basin for the retention patterns from Detroit Metropolitan 

Wayne County Airport. The flows beyond the corporate boundary have been 

approved by the Michigan Department of Natural Resources. Within the cor

porate boundary, the flows were determined by combining the TR-20 computer 

program and HEC-2 computer program to take the following effects into con

sideration (by trial and error method): 
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1. 

2. 

3. 

4. 

5. 

6. 

Storage effect beyond Vreeland Road at Frank and Poet Drain 

Storage effect beyond Penn Central Railroad Bridge #2 at 
Brownstown Creek 

Scorage errecc oetween Penn Central Railroad Bridge #1 and 
Penn Central Railroad Bridge 112 at Browns town Creek 

Flow division from Frank and Poet Drain to Brownstown Creek 
at upstream side of Penn Central Railroad Bridge Ill 

Flow division from Frank and Poet Drain to Brownstown Creek 
between Penn Central Railroad Bridge #1 and Detroit & Toledo 
Shoreline Railroad 

Flow division from Brownstown Creek to Frank and Poet Drain 
downstream of Middle Gibraltar Road 

Method of Analysis 

The flood profiles were determined by the HEC-2 computer program 

2 • 

• developed by the U.S. Corps of Engineers (Reference 3). All bridges have 

been modeled by the requirements of the HEC-2 normal and special bridge 

routines with emphasis placed on the 1OO-year event. 

• 

Variables and Coefficients 

The roughness factors (Manning's 11 n11
) were established by comparison 

of photographs and clP.~r.riptinn~ fmmcl on pages 101 to 123, in Ven Te Chow's 

Open-Channel Hydraulics (Reference 1), with photographs and field descrip

tions taken in Gibraltar by survey crews in October, 1975. To reflect the 

generally gradual changes in cross-section geometry, the contraction and 

expansion coefficients used in this study were .3 and .5, respectively. 

The inlet loss coefficients and outlet loss coefficients used in this 

study were taken from Hydraulic Charts for the Selection of Highway Culverts 

(Reference 2). The weir discharge coefficients were taken from charts of 
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the U.S. Geological Survey (Reference 4) and Bureau of Public Roads 

(Reference 5) supplied by the Michigan Department of Natural Resources. 

Starting Conditions 

The profile computations for both the Frank and Poet Drain and 

Brownstown Creek began 500 feet downstream from South Gibraltar Road. 

These two starting sections are so close to Lake Erie that the starting 

elevations were assumed to be the mean flood elevation as calculated by 

a gage analysis done by Johnson & Anderson, Inc., which is 573.10 Inter

national Great Lakes Datum (IGLD). 

3. 

Stationing was recorded as river feet from the confluence of the two 

streams at Lake Erie, and all elevations used in this study are based on 

IGLD datum of 1929. In the final Flood Insurance Report, the 10-, 50-, 

100- and 500-year lake elevations will be extended horizontally upstream 

until the corresponding profiles are intersected. 

Discussion of Special Problems and Methods 

1. Within the corporate boundaries, four separate areas are proposed to 

be filled. The areas are situated on property owned by McLouth Steel 

Company. The property is bounded by Vreeland Road on the north, West 

Jefferson Avenue on the west, Middle Gibraltar Road on the south, and 

Penn Central Railroad track No. 2 on the east. The total available 

fill volume is about 2,631,000 cubic yards. This study was based on 

longer available for storage. The dimensions were taken from plans 

provided by McLouth Steel Company. 
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2. 

4. 

Significant storage areas in the study occur upstream of Penn Central 

Railroad Bridge No. 1 on the Frank and Poet Drain and Penn Central Rail

road Bridge No. 2 on the Brownstown Creek. The pool elevations herein 

were determined by both TR-20 and HEC-2 by iterative methods to ensure 

the elevations calculated by both programs matched each other. 

3. The storage effect between the Penn Central Railroad Bridge No. 1 and 

No. 2 on the Brownstown Creek was not significant and is therefore 

included in the detailed study. The floodway was determined by expan

sion and contraction due to the culverts of both railroad embankments. 

4. The criterion used for the three flow divisions is based upon TR-20 

rating curves calibrated for various energy gradient elevations. This 

procedure was principally used at the Penn Central No. 2 and DTS&L 

Railroad tracks and downstream of Middle Gibraltar Road. 

5. It is noted that those four filled areas within the corporate boundary 

completely change the flood situation of the basin. Both flood paths 

(divisions), discharges, and flood stages of the drains are quite dif

ferent from the case without any filled areas. However, these differences 

are beyond the scope of this study and so are not investigated in detail. 

6. Due to crossover of flow between drainage basins, areas have been desig

nated as floodway without definite dimensions. This decision was made 

as a result of discussion with the Michigan Department of Natural Resources 

on March 24, 1977 (minutes by R. Zanotti are enclosed). These areas are 

located between Brownstown Creek and the Frank and Poet Drain bordered by 

fill areas #3 and #4 along the Penn Central and DTSL Railroad tracks and 

by North Gibraltar Road and River Road (Jefferson). Exact delineation will 

be made as these areas are developed. 
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Frank & Poet Drain 
City of Gib,altar 
5555-23-1 ' 
MSC 2-28-66 
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Sheet 1 of 2 

Cross Section Locations 

Location 

500' d/s from d/s face of S. Gibraltar Road bridge 

d/s face of S. Gibraltar Road bridge 

50' u/s from u/s face of S, Gibraltar Road bridge 

500' u/s from u/s face of S. Gibraltar Road bridge 

1300' u/s from u/s face of S. Gibraltar Road bridge 

600' d/s from d/s face of Gibraltar Road bridge 

50' d/s from d/s face of Gibraltar Road bridge 

d/s face of Gibraltar Road bridge 

150' u/s from u/s face of Gibraltar Road bridge 

d/s face of Jefferson Ave. (River Road) bridge 

210' u/s from u/s face of Jefferson Ave. bridge 

710' u/s from u/s· face of Jefferson Ave. bridge 

1210' u/s from u/s face of Jefferson Ave, bridge 

275' d/s from d/s face of McLouth Steel RR entry bridge 

175' d/s frum d/s face of McLouth Steel RR entry bridge 

d/s face of McLouth Steel RR entry bridge 

22' u/s from u/s face of McLouth Steel entry bridge 

722' u/s from u/s face of McLouth Steel RR entry bridge 

960' d/s from d/s face of DTSL Railroad bridge 

460' d/s from d/s face of DTSL Railroad bridge 

280' d/s from d/s face of DTSL Railroad bridge 



Frank & Poet Drain Sheet 2 of 2 
5555-23-1 

• Cross Section SECNO Location 

V 8474 d/s face of DTSL Railroad bridge 

w 8852 d/s face of Penn Central Railroad bridge 

X 9177 310' u/s from u/s face of Penn Central Railroad bridge 

y 9677 810' u/s from u/s face of Penn Central Railroad bridge 

z 10177 480' d/s from d/s face of Vreeland Road bridge 

AA 10622 32 I d/s from d/s face of Vreeland Road bridge 

BB 10655 d/s face of Vreeland Road bridge 

• 

• 
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Brownstown Creek 
City of Gibraltar 
5555-23-1 
MSC 2-28-77 

Cross Section 
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Cross Section Locations 

Location 

500' d/s from d/s face of S. Gibraltar Road bridge 

d/s face of S. Gibraltar Road bridge 

50 1 u/s from u/s face of S. Gibraltar Road bridge 

500' u/s from u/s face of S. Gibraltar Road bridge 

50' d/s from d/s face of Jefferson Ave. bridge 

d/s face of Jefferson Ave. bridge 

200' u/s from u/s face of Jefferson Ave. bridge 

700' u/s from u/s face of Jefferson Ave. bridge 

1650' u/s from u/s face of Jefferson Ave. bridge 

2700' u/s from u/s face of Jefferson Ave. bridge 

500' d/s from d/s face of Gibraltar Road bridge 

SO' d/s from d/s face of Gibraltar Road bridge 

d/s face of Gibraltar Road bridge 

57' u/s from u/s face of Gibraltar Road bridge 

±510' u/s from u/s face of Gibraltar Road bridge 

±300' d/s from d/s face of DTSL Railroad bridge 

d/s face of DTSL Railroad bridge 

±160' u/s from u/s face of DTSL Railroad bridge 

d/s face of Penn Central Railroad bridge 

135' u/s from u/s face of Penn Central RR bridge Ill 

±635' u/s from u/s face of Penn Central RR bridge Ill 

±1135' u/s from u/s face of Penn Central RR bridge Ill 

±950' d/s from d/s face of Penn Central RR bridge 112 



• 

• 

• 

Brownstown Creek 
5555-23-1 

Cross Section 

X 

y 

z 

AA 

BB 

cc 

DD 

EE 

FF 

GG 

HH 

II 

SECNO 

11264 

11364 

11644 

11715 

9546 

10246 

10846 

11846 

9594 

10294 

10894 

11894 

Sheet 2 of 2 

Location 

±450' d/s from d/s face of Penn Central RR bridge #2 

350' d/s from d/s face of Penn Central RR bridge #2 

70' d/s from d/s face of Penn Central RR bridge 

d/s face of Penn Central Railroad bridge 

±730' East of Section R, between Penn Central #1 
and DTSL Railroad 

±1430' East of Section R, between Penn Central Ill 
and DTSL Railroad 

±2030' East of Section R, between Penn Central Ill 
and DTSL Railroad 

±3030' East of Section R, between Penn Central Ill 
and DTSL Railroad 

±330' East of Section T, exact North of' Penn Central 
Railroad /11 

±1030' East of Section T, exact North of Penn Central 
Railroad Ill 

±1630 East of Section T, exact North of Penn Central 
Railroad 111 

±2630 East of Section T, exact North of Penn Central 
Railroad Ill 
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ohnson & Anderson, Inc. ~YDRAU. STRUCTURAL 
J.....,.o\ .... ', '.•-_:--P._s , ✓ .... » ...... , q_ 

DATA • Consulting Engineers 

2300 D1x1e Highway Pontiac, M1ch1gan 48056 
Code No. ~''::":a",-'2.2,-01-

'---',-------------------------------~----------------. Job Name: 
, ,.. ,. : 1 • r-)- : r , r: 1~ < , TA '2. 

Date: 
~l - 7,,-7s I Feature: 

Remarks: .--, . ._ , - /-:',o //,Y:; ~-• I - -

Width of Piers: C) Pier Shape: 

Water Elevation: Length: '2l. . .4.' 

Profile View 

/ 
✓-1,,,.-

'I.• .JJ c- ,,• 
•:,) rG •,- ,,,,,. 

I 
I 

I 

I 

By: 
\A - ., 
•''- __ l I/.,_..-• " ~ .... 

~ ~1..,- . ' ·-~' "-"' '7-., .,. \.::,.,t., -
1="".:_, i". ;:..,:--

Water Course: r , ,.., ':', 
,-!,'/'--I 1'/'. F- -....,r-, /_,1LJ>,,.., 

,,I· c;-~- r G,h" ~;,\.-.,· ..... ,...,,,., 

'2..1 - '2.4-
No. of Piers: Area: 

Width of Deck: ,,/4 .!)=.,c::, Skew: 

FIELD SKETCH 

---, ,, 

i 
I 
I 
I 

I 

I 
' 

' 
I 

i 
I 

Plan View 
\--
\' 

\\ -( 

'j 

~7 
·( ,, 

,j 

1 ' ______,. 
I I c__, 

( 
I I 

"5o'-:'Tr-l ~l...."P..i:... 

' 
---- I 

I 

-~ I I 
I ' 

// 
~--- .. -

~======:; 

~-I / 
/' 

I-

i~ I 
I-
' r r 
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-~ • 
0 rohnson & Anderson, Inc. 

1 Consulting Engrneers 

P I B~ 1166 23,00 Dixie Highway Pont,a_c, M1ch1gan 48056 ·-
• 

Code No. ~-:,r - 7:, ,1 - 7 

Job Name: C,-..._,, or C-:, \ Q. R..C- I -.,u_ ~ r· 'T s Fr~~ I 1,/ t 
✓ 

'(,...- ~ LJ,_,,.:..1, ~ By: t!-v: ... 1 N ,.JGC-_ 

Date: ' I Feature: IJ.:i"' ''-- C1 ,r.!,~-~- •, · ·, -~--. ~ r, ,.__ Water Course: ~k.(,. ..... i,C ~- ~l~ 
I'°" - 1 - 1~ - C ' ::., ,· ' r- ::2,..~ ; • -.. 

Remarks: 13:.7 ,,--✓-., /.. ;- c:;;,./.--::; ✓-,,=- .. ~·?,-~.-. I, 
,,. -

/ /4 /4,;,, r? . -Ce--,._!'_-_ /...._,,-'✓ :---:: 
✓ ,.,-z,--: {_ ,,;:::--,. ✓ -_✓._,,, ,-';.. -~·{' 

~ 

✓ 

·~ ::f 2., ,. .- -, 
kl.:'L..\..... 

<', -

! ' 
~ . 

lt,• 

Width of Piers: Pier Shape: -- No. of Piers: Area: --
,Ja ter Elevation: Length: c' ' fli d th of Deck: 55· Skew: .. "? c_, -

FIELD SKETCH 
Profile View I Plan View 

' \:, I 

i - ' . 

' \ 1\ 
I '"< \ -., 

L \ 
\~ 

,/ \ ( ; 
~ ' - I 

\ \ I 
.~I ,-. \\ /,'l i.-::?,,1.,u~'-'.1 

( 
I \\ ....-:::;,_ -- :i L, C:::'· 1 ' " l D \ i--- '' ',, !\ \ 'i I I l , I ) \, 

~- y_ -·-- ... 
I ( 

, 

z I - . 
,. ----- - ---·-~ Al(,.,,;.:;;;" --~,d._,:..::· __ .- ~.,. ,. . -- - - ---------· 

I 

I 
,J/c- _, I .._.....,.__.......__.....,..___.., __ ,_-: _ _,,,._~/ _ _,,,-____ --------.. __..,.------

I 
I / I -
' 1 ! 
,, -

'· ./ \-! 
, 

I , -
, 

I 

' ·1 ! --; 
' 

~ ; , f ../ 
I 



Xl 

BT 

BT 
BT 
B'T 
BT 

GR 
GR 
GR 

GR 
GR 
GR 

3:'Cl# ftf:l 29 1200.00 1225.00 1,00 1.00 l,00 1,000 

382.'!. ol1----------,,---------t1la----------lt..,.._--~,.,t1, la--,-------' 

111,00 

1225,00 
575,40 

o.oo 
2100.00 

5A2,on 
576, 40 
575.60 
~67.20 
575.70 
57!'-,80 

1100.00 576,110 0,00 1200,00 577,30 569,50 1200,00 577,30 5711,40 

577,30 -..111.40 ]225,00 577.30 568,10 1300,00 575.70 o.oo 1400,00 
0,00 1500.00 575,10 o,oo 1600,00 575,30 o.oo 1100,00 575,70 

1110 o. oo·---5"-7~6-.~a~o--~~a~. =o=•-~1~9•-o;-oo -__ 5_7_7-.. 2•----•• o o 20 o o. o o - ':> 11·-.~2~•~----=---o. o o 

577,20 o.oo 

o.oo ,Pl.70 100.no 581,10 200,00 580,40 3·0-0. oo 5'7'9. 50 4'10, 0 0 

"'•• .oo ,77 ,'+0 600.00 576,40 100.00 575,40 000.00 575,00 900.00 
1000.00 ,76.40 1100.00 574,50 1190.00 569,50 120(1.00 568,50 1205, OD 
1?10,00 ,I'. 7. 10 1215,00 567.20 12_2_0, 00 568--..--10 1225-;o·o 57 4--;-30 ]250.00 
1300,00 ,75.40 1400.00 575.10 1500,00 575,30 1600,00 575,70 ]700,00 
lP.00,00 577,20 1900,00 577.20 ;,000.00 577.20 2100.00 

~*-***:4 **** **********LI s-r If\ G OF TOP ilr~O BOT TOM sE'.cT I or, s OF ORTF ICE******-,.-*~*_*_*_**-**-** 

-r2·00.oo 569.So 1200.00 574.4 • 1225.oo 574,110 1225,oo 568,10 P=(;t.S-5t. 

R = A/p = ;;,.70 5't 
I 
r 

1 _2~-•~o-=-•_:0_0 __ 5_6=-9---=-· 5~0 _l-=.2_0_5_:._o_o __ 5_1'._I\__:,_• _5_0_1_2_l_O_c•:_o_o __ 5_6_7...c._2_0_1_2_cl:_5__:__• 0__:,_0 __ 5..=6_7_:•_l_c0:__1_2_2_0..c,._0_0 __ 5_6_7_:_. 2_0 ___ '-.cn_•__:O:..:_-0! S_( Co,c, elL"'1iJ. _ _s,_,.p-=i_B::::twJ..)_ 
1 25.00 68.10 
************** LISTING OF COOR,.DINAl ES OF ORIFICE********************* l<e" o.5' { No '--'•n3wallo) 

J<,. 2q,1n'1/R.% • 7-76't2n~L = 

1200,00 
1215.0~ 

569,50 1200,00 
567.10 1210.00 

5711,40 1225,00 574.40 1225,00 568.10 1220.00 567.20 ]x. K'.cPR =- 1 -r ke .,. kf e /.5:(ff' 

51.7.20 1205,00 5!'-8.50 1200,00 5(,9,5Q D = < 3 f;'. ---'---=-------------=---'-=--=---------
BWC = A/.i, = 22.7~ :ft 

ORIFICE A"EA 165,9 WETTED PE~IMETER 61,5 29.l/R**l.333 7.7692 



. ' 

"Johnson & Anderson. Inc. 
Consulting Engineers 

~s -~"' 
HYDRAU •. STRUCTURAL DATA 
~~._,c;....-i:e.=-..,.,, Lr 

l • 

2300 Dixie Highway Ponti?C, M1ch1gan 48056 

Job Name: · 
C...'TLI or G,~?.A.LTJ'\O P::c:: s By: ~1c-c..,..., "~ 

n;:it.c. I - I FeatureJ fl'.: Sr \.I..,+- ......... rn,, ..... ~o-
;,.' {2 p-:r 'V.t...-=l 1--;._.., 

.., ............ 1=- (-7'::, &,cc. f.>. 
na1.,c1 

\JUUII ;,c •,:;!V-.JK':. G- ~r;:"~L'-..:1, 

Remarks: C-o,.J c.. ~-c>'>( r:~'-V -
£\._t.! 2 cct1 '.Zo 17-

I I~ .I i..l of Piers: Pier Shape; "- -& Piers: r.. .... ..,, - • WlOW - nu. UI /"\f t:::Q; --
Water Elevation: 57 2.. :z.., Length: 1~' Width of Deck: ~-r-7 I Skew: ,, 

0 

FIELD SKETCH 
Profile View Plan View 

)J ,t I' ...;.=-
:::LL-

; 

~ ,/~ ' 
' 

~ 
-~ 

Q"' o. D ..__...~ ~ ~ 1 
I 

) I I I -
.!'- I 

-.,L,:. Jee rr,,)r,,~ 5..:f.. 1 _......__..__~i~ _.,__ .,,. _______ 
I -

• . rs ~, ~ 
I -

--. ;· ' \ 1 ,~ 'vo 



Xl 'EE=~ 26 1000,00 1018,00 1,00 1,00 1,00 0,950 

426i;.olt------------------1l------------l:....._ ___ ___,__,,'-----....,...,-

BT 0,00 578,50 o.oo 100,00 578,90 o,oo 200,00 579,70 ------------'-------------------------------------------------------
23,CO o,oo 

BT :100,00 5/l0,50 o.oo 'IOll,00 581,30 0,00 500,00 581,50 0,00 600,00 
BT 5B1,30 0,00 700,00 579,70 0,00 B00,00 577,50 0,00 900,00 575,70 
>1r o,oo 1 n oo-;-o~o 'i15-:-o o 5i;1~:90 1 cro~o-; o o --57~5-,-0-0 512-;9~0--ro re ~-oo---- 575~; a~o 51,-.-9~0 
BT 1018,00 'i7!'i,OO 5F,7,50 1100.00 575,00 o.oo 1200,00 575,20 0,00 1300,00 
BT 575,;?0 o,oo 11100.00 575,50 o,co 1500,00 575.60 0,00 ]600,00 571'.,10 
tlT 0,00 1700,cfO 576.50 o,oo 1eoo,oo 577~~0 0 • 0 0 1 9 0 (I~ 0 0 5 7 6-; 6 O o,oo 

GR 578,50 o.oo 'i78,9Cl 100.00 579,70 200.00 590,50 300,00 581,30 1100,00 
G1t 581,50 <s00,00 581.30 600,00 579,70 700,00 s-,1--:-s-o 0 0-0-:-0 o ,;75, 70 900,00 
GR !'i75, 0 0 950,00 ,;,:,1,90 1000,00 567,JO 10 • ,;,oo 5F,7,0 • 1009.00 567,50 1 015. 00 
GR 567,50 1018,00 !=.75, 00 101'.0,00 575,no 1100,00 575,20 1200.00 575,20 1300,00 
GR 575,50 1400,00 !=.75,80 1500,00 576,10 1600,00 57~50 11~u-o-:-a o s11-;50 , eon-,ao 
GR 576,60 1900,00 
*******************LlSTI~G OF TOP ANO BOTT0M SECTIONS OF ORIFICE******************* 

_1_0_0_0_.:_0_0 __ 5_6_c7_:•_:9_:0__:l:_Oc_D_O__::_• _o_o __ 5_7_2_:•cc9c_O_l_O_l_::8_c._O_c0 __ 5_"'_, 2-=-· c:_9_0_1_0_1__,8c_•_o_o~_5_6_7_c._5_co ___________ A__"__f5~A-iL _____ _ 
P ~ 44 .{, :5t 

1000,00 567,90 1005,00 51'.7,10 1009,00 567,00 1015,00 567,50 1018,00 567,50 
************** LISTING OF COORDINATES OF ORIFICE********************* 

1000,00 
f009,00 

567,50 1000.00 
567,00 1005,00 

572,90 1010,00 
5i:.7,10 1000,00 

572,90 101/l,OO 
567,90 

567,50 1015,00 567.~(l 

R = Alp =2.14 ft 

L • a.7 .ft 

n ... D, CJ 15 (. um cf'-'k wiJA S"and:J &-:to,., ) 

Ke = o.5D ( .,..J,,, 1:J:n~wo//s) 

Q ,, / ' -Kt t 2" r n 1/ R_¼ __ ~_1_0~, G"_a_•,_,_;_' L __ • _o_._l~/ 

X<'9R ~ l"'"~e r Kf • 1.6/ 

____________________________ -----------------~-~_,__fr _________ _ 
Bt,./c_ = A/n " 16,17 ::ft 

ORIFICE ,,REA 95,4 WETTED PERIMETCR 44,6 29.1/R••l,333 10,6008 --'-~----'--'---'---------------------
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FP 

S, E C T I Q~_·· E - E :~ - ., F r- " 
f>'=-C,}'9t:• --r-

_-...,:,,'i.,. ... ''-•O•\ ("::>001., ';;,•Qt!) 

PLP.,N- Mc Lou11-1_ENTI<'( TR/\CI< A~. T~E rQs\.NI( l PoE.T [)Rt-.lN 
• 1 1111tllllll~NCW FLO~:: 77~iJ.O 

' . . 
---- ---- - - - . -

NO SCALEi . ·---· ------ --------- --- - ----{-- ---
~• •••• $fA.rt0N. -•~ 7677 TC 2767 3 72'' C!~tULAR CULVERl 

~ -------------------- LEFT •it W'EIR "* R!(,HT 
,__:._J..E._;_c..l:.J!) c5F.£..: _ _____LL"WJli.- EULlN . .'iLflJ ___ £!'i1~.,'i.C£--1!~'.".LR!:. - u~;F:A.N(E. LOSS G}Uf -- -~- ----- O\l..E.REIAN.Y..--- F..LOW __ ~ERBAt!X.- - --- . 1-

.025 ~o.o 5f~.:7 ~~c.~; -~U FLCW = {).QO o.oo 
• , (llL~•; GT Ft OW = 775.iJO DRJFJ(f CO(~T = .b:.. ','ELOC!TY 0.,00 O~OO 

______________________ .c..uu.·cr.1 VLLGCU\ = ?.l'• ... nt:..T 10 1Asr 51/1. .1 .. n _fC!J.lir.10lH ;. ___ o.,oo. __________ ----~--co_._ - _I 

I
r ENERGY ~8.t,.lt ,'JL'v(~~ A.,~l',.; M'+•"I J:;iDl-.'Y ELEV= S8 1,.,t.,(') 58:5.30 588.00 

1 

) (PIP[ ~L~~l\G rULL ~EIR COEFF o~uo o.oo 

NOJE: 
WATER St/£FACitS· A!?E 
/Ot:J YP- RIVAL /'="/LL 

•'l>, 

., 
0 •.. 

....J.- : -,A. 
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JOHNSON a ANDERSON, IN~ 
CONSULTING ENGINEERS 

BY .J:1.~f:. __ OATE.!?.:L..:JZ JOB DESCRIPTION _.fl~_-_f?.dzrlltf4t ____ (F..mn}< __ 4_'ft,~t.)_SHEET _____ OF ___ _ 

SUBJECT __ '/ltl)!J'.:.--~~f;.E!J __ §L_Lt;i~QO ___________________________ JOB N0.~22.::~-:.~L 

A reo. : 

Wet 1'etimefer 

, H :Jdrnul ;e RAJ; u.s 1 

~n5tk., 

' ! 

3 - 6' C,-yc.i,/ay c...7,ts 

A c :1 ~ ¾R; = ef.~.z St .. 

.I 
p = 3" 7f~a. = 5(;.!;5 ft. 

/ 
· 1<- ::c }¼ = ¼ = /,5 ft. 

L -=- '10 :ft . ./ 

4 
,,, , o :/l~ 

I") : 0,0Z V 

,/ . &,/nirice ~ss Ge}fkJent : Ke • o,q ( f',..,pb~ fr.,,., f;I) ) 

C 0,~ 

-t- o,'f + o,88 :: :z.78 

D =: 6, o ft 

BWc = A/:z:> = 14,14- ft, 

~.P=- {Z9./C.)(o,fJ::,e/{90) _ /.$'CS 
' 

/, 7/7 · 

x t::.oe = /. 9,., /. S£~ 
;: ._5', ~~ 5 

/ , \ 

,.c,-/:.;3,3S7 ;;,, c.~9~ 

I 



/00 YA:? -F/A/,4,; r/L.L • 
i 

; I 
I 

I ,,. 

• 

. , 
-i 

•••• STt1.TlCN ..• ':.r". . .'~~-JC_, __ _::?_'-1_: __ !_ ; 1•~,"_:,, __ ;:.,!" 5 7 1,.,rJCTL_':lfi._-;T t.~~t,_C_UL_'{F,~f ____________ )_ __________________ _ 

-------------------- LE~T I •• WEIR•* RIGHT 
FRJcrroN co1:Ff LFNC1T--I f.'<! f I,\'\;:p- f,,:~¼M,Ct. pivr(..y r•;:?/l."1CE LOSS c,:~-~F ovrP\3,\N Ft.OW OVfhAANK 

.025 ":t-.O ')~.:;.-::.~ "7':::."'' .50 FLOW = l",••'••'J'• _ _ ----1228.,l!i 
-----~ - :11t ,,;=,,,; 1 u1,, .''-ll- -OR1r1(E c•1E:.FF = ~-13-VELOCITf =- 1.2i1 - -- ·;,,.74 

cv._1.r,·1..'T '.[ !.J1,"l Tl .~o D!S"T TO L~~T STA = •~l,O TOP ~IDTH = S(,:).QG 569.9~ 
[NE:RGY = 58~."30 ::~:: 'jf ~ -..::~:. .,,,.n ---- ----- RD .... Y ELE,J = "81.C::() ~A2.)0 Se:,.O!l _ 

1P 1 P(" ·-~:J..,-,f~•:·rc,,--:-L1------- --- WE!1-UJEFF ·1-21 --------2.32··-

C:U\..V e.r;:; 

T/f".,A.Mt( eL. ,e I • 3 
1 

r, 

G 

L 

;g;?t(,:~-G" 

------
' 

l ----· 

' 

H 

L -J.. 

) 
~ 
~ 

T/1!'.)RIDG~ e.L.se:z.-~• 
,i-J .i;,, 

~TT,EL 570."19 

,1/ . 

T/1'.>l!!IOC.I. &I.. !, 6Z.,"", 

G 

_j 
T/RA,L E.L. '=>le~ 3' 

I 
€ T R.A[I( 

1/RAIL \., 5 8 3 , 3 1 

,t; T R"½-1<. 

1-, 
_J 

-T/l";iRI 

Q.99' 
.8 

OE1Qo11-1oLtoo e SHoR~ L1NE (E~~LT~Ac1<.<;iJOYE:.R T1-1E l=""RA1 

I 
T/~NIC. tL. ~81.09 f 

, . 

' 
'' 

No ScALE:-

• I· 

" 

ORIOGC: EL. ~6'1,5 ' r ,;~A"'~ 1::1.. s-7a~·;, -
-T-/C.-. ~IJ.LVERT l. s 7 8 _9' 

' . ·, 

\. I . . I ; C-b'Q_TT:,EL. S<o'}.'}9 
,., . '(' 

• 
I r,.':.'_ 

-, 
r, - ., • t t ! ,, 

-
-
-

FP --



Xl l=~=;::o, 18 415,00 427,50 28,0Q 28,00 2&,UO 1,000 ·\ 8~74,o- • ) ·--• ' 
BT 18,00 0,00 583,20 a.au 100.00 582,90 0,00 2UO,OU 582,50 0,00 

BT 300,00 ",P.:?,20 a.on 400,00 581,90 o,oo 400,00 581,90 o.oo 41::>,00 
BT 581,90 o.oo 415,00 51!1,90 569,10 415,00 581.90 574,60 419,QQ 581,90 
B 5 77-;-<!Q 4·23·;00 "i PT:-9·•---- 5 7 7-;-4 0 427-;!'i •---~er;9u 574--;-60·--427; s •---·5e1-;90·--si;9-;1·0 
BT 431,0Q 581,90 o.oo 437,00 581,90 o.oo 437.00 581,90 o.oo 5117,00 
BT 581,40 o.oo 8:'17,00 581,10 a.no 

GR 583,20 o.oo <;F,2,90 100.00 582,50 200,00 5P,2,20 300,00 561,90 35(),00 
GR 577,40 400,00 c;i;9,10 412.00 569,]0 1115,00 569,10 41~-.oo 569,10 419,00 
GR 569;10 4·23--;-cro c:;i:;·9-;-10 <+2,;so 569--:-10 427-;-SO 56'T.TO 4 31--:-•-o-- s 7 3-; 4 o 4-~1-:-0 o 
GR 581,90 470,00 c;.01.40 587,00 581.10 837,00 
*******************LISTING OF TOP AND BOTTnM SECTIONS OF ORIFICE******************* 

415,00 569,10 
-42,.-s-o--s.;-9--; 

415.00 574,60 419,00 577,40 423,00 577,40 427,50 574,oO 

415,00 569,10 415,00 569,10 419,00 569,10 423,00 569,lo 427,50 569,10 
-4 21-;-5·o--s·69--;-17 

~sa 
A='f/8" 8~ (l.s,e4d 
--P = 37-G :ft 

-"-,. 
"' 

R = A/,-, ~ 2, 44- 5i ,!', fl' J"/ 
L ~ 36 :Jl. 

D 03/ J_ , J._ / 
n = o-e--25 (S.,n1/ Pla,c A,c,. {,_,/,,,t2 
Ke = o.5o ************** LISTING OF COORDINATES OF OPIFICE********************* ,., , <) 

_______________________________________________ L..kf = 29.tn'L/2"" ~ 8.8919 n 2 L =~ 

415,00 569.10 415,00 574,60 419.00 577.40 423,00 577,40 
427,50 569.10 427,50 569.10 423,00 569,10 419.00 569,10 

,rrs-;-o·o--s-6"9--:-ro 

ORIFICE AREA 91,8 WETTED PERIMETER 37,6 29.1/R**l,333 

427,50 574,&Q 
415,00 569,10 

8,8919 

xf(d>;?. = I .._ 0,5 + -e.z- = 1#ti 
o. '!, l•Sv 

.1) = 8".3 rt. 
B,·Jc = A/I> = 91.&/&.3 "" 11.06 
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CJLVE:.=n '.,'f"l..,lCITY ;: 8.81 D!ST TO LAST STA : 344 TOP WIDTH eoo.oo 418.75 
ENl::RGY SAb.17 c,;~v[PT i\RfA = 1;.n.n ROWY ELEV: 584.bO ,es~bO 587.20 7°'.• 
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'--- a,. ~79.9? 
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/ c:. ,, j J ,, 
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l__u ' 
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L--
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--- l: 14 •K 
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It I ~·-T,.,.. "'"" -~ ' Is" -(r OP>-1 '?.-l-

' 

/ • 

i\/=f/1':.ju_ 
ii, 

I 

NO sCiALc 

I 

"' 

I 
T/RAIL E.L.SE!>S,5 

C T /r:R ! r.:x;e; t ~/:>NI< 

11-11 -,, -
eL. '58") 
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Xl a1se.go 10 400,00 415,00 250,00 1,00 170,00 1.000 
aesz.ccl - i • 

BT 10,00 0,00 586,00 0,00 200,00 585,10 0,00 400,00 

BT 400,00 'i84 ,20 578.60 407,50 584,20 57B,60 1H5,00 584,20 
BT 5B4,20 o.oo 4">5. 00 584,10 0,00 615,00 584,00 0,00 
8 n.oo 

GR !:' 86, 0 0 0,00 51\5,10 200.00 584,20 400.00 570,10 400.00 
GR 570,10 415,00 51\4.20 •us. oo 584,10 455,00 584,00 E. 1=. • o·o 
*******************LISTING OF TOP AND BOTTnM SECTIOT\1S OF ORIFICE******************* 

400,00 578,60 407.50 578,60 415,00 578,60 

7+ o o • o o s a,. • 2·~cro • rn,- s 1 o • 1 o-ir1T1 • 5 o 51·0.1 o 4 1 5 , 0~57 o • 1 o 4rs---;·crn-5·s,r;20 
************** LISTING OF COORDI~IATES OF URIFICE********************* 

400,00 
400,00 

578,60 
570,10 

ORIFICE /\RE/\ 

407,50 
400,00 

578,60 
578.60 

415,00 

127,4 WETTED PERIMETER 

578,60 1H5,00 570,10 407,50 570,10 

4 6, 9 29,1/R**l,333 7,7094 

.-~( 
••• \ 

584,20 o.oo 
---1 

578,60 415,00 
815,00 51\3,90 

570,10 407,50 
s·83-:-9o ll15,00 

~ _,9=¾4 
l' ~ 4G,"/ ,St. 

,~ = Aa_ ~ __?__._7 2 jt__, 

L = 16 .o 5t. 
t 
I,. 
,I 

I 

Yl = o, a I 5 ( knc.a.fe_~nd!)_'lloJif, 
ke = o.50 

;_ 1 
I 

' "-

kf = 29-11,~L~½ - 7.7, ';tj 11' L ·= 0,03 

XKcfJ.~ ~ I+ C,5 f- 0,C.!. :: j,-$?., 

1) = 6°,S 5t 
EWC = ,e/i:, ~ 1~7,4.~ /!:,o i\ 

I! 

\ 

J 

---~- ~ ... 
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TOP/e'4Nt: EL, .5770~~-

"TDP'/HDWL _ EL S ;?~r 7.!' 

fOP/CULVffT EL; .5A;:/l'. 

l!50Tr_" EL ,!:~?9 

_ IDP/BAI\Jk EL .5¥. ir~ 

SECTION "A-A" 
(NOfi:' n~ SIDE) 

A 

L 
. 
1.9 
' 
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. 
'-!I ~ .. , b 
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.... :tREELAND ROAD Cf:._~ING C:v,1=~ ~AlNK AND POET Dl2AIN - -NC - -~LE 
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TOP/BANlr::IEL 577. 
-- I 
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,~ ~-
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I f 

"-I. 
,(' 
I 

ii) 

I 
~ _,, 

I 

I 
I 

;j 
~: 

i,,l .. , 

1ECTION ~.B_;:. 
I (SOUTI-I SIDE) 

I 

/ ,::)'C) y ,e_ - ,,C/ N -4,~ ,-=-, 

-------

' .. 
' r-· 

• 
0 

0 



Y/. ! : >: 

1 ,r, ohnson & Anderson, Inc. 
Consulting Engineers 

" P.1 Box 11 ~6 2300 Dixie Highway Pont~ac, M1ch1gan 48056 

HYDRA.C STRUCTURAL DATA • 
Code No. 55r.:.rc:- L~-02..:- I ·-

Job Name: c__ \ 

'?-,~~,, ...... .,,-0 (I R<,EL-
By: 

0~ (.:i,0,'1.A1--r.r.e..· I ' -, .,-, 1 '\C,_;...L..,_,r,.. ,.--_<---, 
Date: I 

Feature; Sc,,~ G::i, p.,.f2...A\.:"1"J\Q_ t?.r-,c:. 0 Water Course: ,,-, C:,- '2._c - 7 c; 
~ ' - ? Q..1,---:..\--:.._ BD.!'<,Jr0s:rn"-"J ._ 14:cp K.. •. 

Remarks: (!_ 
:..,..,::,0..- t),:,y C_,_ c...,J,.-lZ:\ ~Q.\ r:Y- l':..-. u.JI~ ~(,,,.._, ...t <_;' .-.L~t .-.. ~ ..., <'~r .. ,·<r'e. 

\.?.c. I \_ ; ~I(~ 

~\-..;;\ C •. 
~\\ ~ \ . \ - ,<\ 

Width of Piers: D Pier Shape: No. of Piers: c:::, Area: 

Water Elevation: Length: 2c1:s·' Width of Deck: /7, o' Skew: a " 
FIELD SKETCH 

Profile View r Plan View I 
" - "'J -

-
... -· 

- ' 
I\ ·t I I I I ' i I I I 1? "'" 0 , . ., ... 'r' -., 

1' (, I .. 
' I I::--.. . 

I ,. V 
' -

krs. -~ . . ) {_ -
,:-, 0,,. ~-e 24- -~ 
-,~vrJ ? r.?' .,,:::') L. / ,,,.::7 ,t:'; 

~ - t-. 
I '-

~ 
,L l~ 

. 

( 'I 
\ \ -!' 

~o I 
i 



.l C::'3 "uu .uu lbO,OJJ • 1.000 

I. ,- .. I -··-
"llC::,00 l:lUU,OU 82'+,.:>0 1~0.00 

BT: 17,00 0,00 574,40 o.oo 100.00 574,10 o.oo 300.00 574,10 0,00 

BT 400,00 574,20 o.oo 500,00. 574,20 o.oo 600,00 574,20 o.oo 1on.oo 
BT 574,50 o.oo R00,00 575,10 573,70 8::>'l- .so 575,90 573,30 900,00 574,80 
BT o---;·o o--, o o 0:00--,;74 ·:20 o-;-0-0--1 ro o~n o 74-;3 o-;-o o--·120 r~ o o~- ,14-; e-;o o---; o o 
BT 1300,00 574.90 o.oo 1400,00 575.50 o.oo 1500,00 575.'l-O o.oo 1600,00 
ar 5711.40 o.oo 

GR 574.4n o.oo ~14.10 100.00 574,10 300.00 574,20 400,00 574,20 son.on 
GR 574,20 60o.oo s14.50 100.00 s1s.10 eoo,oo 511,40 80o,oo 565,60 80s.oo 

i>R s6~o Bnr.oo s-,:;·1r;10 a1-s-;-oo 566~20--s2o-;-oo s&a~o--e2,.,-so--s1s-.':lu B<::!Gsn------
GR 574,BO 900,00 574.20 1000,00 574,30 1100,00 574,60 1200,00 574,90 1300,00 
GR 575,50 1400,00 575.40 1500,00 578,40 1600,00 
***-*******-***-****_*.*CISTil\lG-0F-TOP-AN0-60iTOM-SECTIONS- OF"ORIFICE*******************' _______________ _ 

a / ~- / tL 
~ n--n n---..~ n-~ u- o;" o; •,. "'U u - 5 ,; o jt o ... u .......... ..,,v.,u uc:;-. • ...-v ~,v • ..., r - /./ 

aoo.oo s1s.10 aoo,oo 571,40 805,oo s,:;5.60 810,00 563.90 a15.oo 564,70 
-8 2 o-;-o·•------s·s5;2u-----a 2 ~5-u--s-Gi,;3 o-e 2 4~5u-·515, 9 
************** LISTING OF COOKOINATES OF ORIFICE********************* 

R = A/p ~ 3.Db St. 
L = I 7 ft 

n ,: 0 o 16 ( Gmcrefe w,tii, Sandj &'tle.n1) 

Ke , o,'1.o 

k-t ~ 2?./n"L/1?<1 = 6.-5£71 ,-,>L = Q.~3-
-----------------------------------------------::~-~:---XK<l>li', / • o.4 ,0.03 = 1.1,~ 

800,00 
810,00 

573,70 
563,90 

824,50 
B05,00 

573,30 
5r.5.60 

824,50 
BOO.OD 

5€,8,30 820,00 
571.'l-O 800,00 

566,20 
573,70 

815,00 564,70 

D ~ 'f.5 ft 

B~·/C ~ A/D = I tf. J7 ft, 

ORIFICE ARE/I 183,1 WETTED PERIMETER 59,9 29.1/R**l,333 6.5871 



~~ohnson & Anderson, Inc. HYDRAU. STRUCTURAL DATA • Consulting Engineers 

I). 0 Box 1166 2300 01x1e Highway Pont1~c, M1ch1gan 48056 
Code No. 55.:55 - Z:3- 2 -3 

Job Name~ ,-:;-_, 
"Tl,..,' o,,,Z.- /0.~4L T.4'~ r, ..r. s. 8 .e<, i,./M f71:,,.,;,J ,:'.1'.,c.,,CK_ By: /k Tuu€S 

Date: 
, . 

'l-2:7-75 I Feature~ ~ Water Course: /4 
';?::jr./!=72 ~~.J ...,, ' $Q.:o,-,~ ,6',z Ou/,./ S ?'Z:,;,./A/ 'R..E:r' ¥..-

Remarks: /4._..,.,.,,.... --? 
/.1_,,/,,,~_/ . ~--/',-

,--
~..:=-"/~-<-:z _) ;7? / ,A /,-::--r--/,J' 

< . 
~/.J-",,.- _,;;;::;, -

- __, ,,,,..,,,,- ./ /J .,, . / . ..-- _, - - . ,,. _,, ,,. .::_ .,.. -'~/ .- . 

·h~"i '" \ 7. -c. 0 

Width of Piers: - Pier Shape: - No. of Piers: 0 Area: 

Hater Elevation: Length: 46 0 
I Width of Deck: 47 Skew: ~ ,0 .7 / l ,-._5 ,..__. :; ,. ... 'l' 

CTC'I n CVC'Tru 
I .I. L. L. I-' ...J I', L. I I., I I 

Profile View Plan View 

/4) ,' 

Jt I 1 

~z-d-L," I 
·------·· 

~-"""~---'C\.\r \ i 11' I' ' 1 I I I J~ . 
I 

I ,- /~ ) ~ \J 

\,V/.S --Y-----------------
I _L_k ·-

( 
-

I 

I 
( ) 



, ,. I 

--

• 

~ 
,e;C/6 :> fo~ v X! M"eP.-oo 3! aoo.oo ei+3.oo 1•00 1.00 1 • 00 

~p 
BT 21.00 0.00 575.60 o.oo 100.00 575.70 o.oo 200.00 575.80 

BT 300.00 575 0 80 o.oo 400.00 575.70 o.oo 500.00 575.70 o.oo 
BT 575.70 o.oo 700.00 576.00 o.oo 800.oo 577.'+0 573:ao 843.00 
BT 573.80 900.00 577.20 o.oo 1000.00 576.10 o.oo 1100.00 576.20 
BT 1200.00 576.40 o.oo 1300.00 577.10 o.oo 1400.00 577.~0 0.00 
BT 578.90 o.oo 1600.00 579.80 o.oo 1100.00 580.20 0.00 1800.00 
BT o.oo 1900.00 581.80 o.oo 

GR 575.60 o.oo 575.70 100.00 575.80 200.00 575.80 300.00 575.70 
GR 575.70 500.00 575.70 600.00 576.00 100.00 577.c+O 80o.oo 569.00 
GR 567.90' ao5.oo 567.50 510.00 567.20 815.00 567.20 820.00 567'.30 
GR 567.20 830.00 567.00 835.oo 567.10 840.00 567.10 843.00 577.60 
GR 577.20 900.00 576.10 1000.00 576.20 1100.00 576.c+O 1200.00 577.10 
GR 577.90 1400.00 578.90 1500.00 579.80 1600.00 580.20 1100.00 580.70 
GR 561;80 1':!00.00 
******************•LISTING OF TOP ANO BOTTOM SECTIONS OF ORIFICE******************* 

800.oo 573.80 843.00 573.80 

800.oo 577.c+o aoo.oo 569.oo aos.oo 
820.00 561.20 825.oo 567.30 830.00 
843.00 567.10 843.00 577.60 

************** LISTING OF COORDINATES OF 

800.oo 
830.00 
eo5.oo 

573.eo 
567.20 
567.90 

ORIFICE AREA 

843.00 
825.00 
800.oo 

573.80 
567.30 
569.00 

843.00 
820.00 
800.oo 

195.4 WETTED PERIMETER 

567.90 810.00 
567.20 835.oo 

567.50 815.oo 
567.oo 840 0 00 

ORIFICE********************* 

567.10 
567.20 
573.00 

840.00 
815.00 

567.10 
567.20 

835.00 
810.00 

72.7 29.1/R••l.333 

567.20 
567.10 

567.00 
567.50 

Area. , A = 1'15.4 Jt~ 

7.8104 

t;f = 2'( n'L 
R% 

= r,8Jof n'-l 

Ve\[ 
:~ 

wet ?e,;Ynete,.,- f = 7-" 7 _ft , 
}l~dn:l«-lic.. R,,J,us , R = A/p = ~. 6o/ St ,Xk~~ = 1,1,. V'. +Kr 

' ' r-<; j 

/ l.er-v11t L "" 6 b 5t - = IT '<5 + ~ == P-f1'; 
c._ li I ,/3 <I\ 

Na.nnt11a 
a C«-k,~nt 'IL = o,o / $ 

F.,fr,v,ce kss /<e = o,5 Ch ...,;';Jwa/1.s) 

f''fa.>< :D•('Ji , :D = €, S 5t 

Bwc = A/-:r, = ::.s 74 it. 

I 
I 

5555-23-D/ -l3 I 
I c,tif cf G.-b ra/fa.-- I 
I t> -· ,_,...;. ___ ··- r.,=oY 

lo. 00 

_Qr{A,l,Nl~/(7/IVJ) V"' .,.-~""' 

, 

I I 

610.00 

I , 
I 

I 

j 577.60 
Io. oo 

15qo.oo I 

580.70 

I I 
I 

c+lo.oo 

I 
/ 

0qo.oo 
825.00 
8~3.00 

13~0.00 
1800.00 

I 
I 

I 



JOHNSON 8 ANDERSON, INC. 
_ CONSULTING ENGINEERS _ 0 
~ u-1 'ls21H-"V'1¼-42.. 4--- / _;:, BY~::::-r OATe; ______ JOB DESCRIPTl~------------------7,:"--------S~ET _____ OF __ _ 

SUBJECT --,-~;,~.h,~F-§'.,.~1--~~-_fj:;J,.."::)_ ___ ~.!=-!.£)~ ..J..Y.!!_~=.~-i?:d~ NO.-~~~£----
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l ·OD'~/ 
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! ' 
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I ' ' 
0 
0-~, 

0"'1"- -

SL'Z--
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w, 

"' 

' ' , l 

SE 01<) = T25"/ 
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• • 

' ' 
, __ 
(>J 

ISi 
1'1 

lt1 
1'1 

DISTANCE LEfT OR RIGHT Of CENTERLINE Of DRAIN (IN rEET) 

; 

I 
I 

572.9 I -
, 

'3" °I· 
i-

f ; ; ; 

I I I I 
I I I 

.. . l 
5729'11 57Z. 7/-" s1z.,, '1 

BOTTOM ELEV'S ·1 
SEC Ti ON B·B 

we~T ~,oe: et=- e-z,o<-E. 

2 
• .. 
·O - -I 

-
P.N 

OE.Ti:l..OIT4 TOL.eoo SHORE. ... ,~e:. Ci?..l.l. e.;,-o~e. ovE.R c8::,wr--1~Towi...1 CRe&~ 

' 

-

BOTT/ee,oGE Opet-J 

E.L. ~7""1 .3' 

\ ., 

• • 
i 

'1_ BOTT/e,g1D(:,E OPE.N', 
r,---f--.,....,---+---...-, ;;.r---+--.....--.r--+---, E.L 5 i 9 . .::s • 

573.IG 572.3 
.BtJTh 7M 

'=>l=C. TION A·P.... 
EA.Cc:.T "5\0e OF Sl<IOGoE. 

NO SCALE 
f ' '• ,,.~ 

l • f 1 , < f ~. -- -- -----... ~-.-------------- -- ------- --- - ------ ---- -------------- ----- --------- - ---·· 
- t.'l,11:,t J)~T.,,,S.L .. R.R~ P 5Tl\lJ0I~ Uf • '.,{l 

--------7---------7- LEFT •• ~EJR •• RIGH~ 
-- --,:~l;~JS::-Cci,· E -, -~Olf·· 1· --,., l -- - T ;nt.f- ? - -.-~2 - 111·,;LE ·· 1 --~, 3 - -N,:· I J -- --:~ow·s 1-EE_L ____ - - -,L-OW-:: ~~;~~-----FLQW ____ 2~~~~~~NK ... ---- - -

7 1 H I 9 I~ '• 0 
~------ ____ _ __ ----~- [RJ:)GL.._f_UJr'L:; 16.80.Qo __ ___ __ 

1 
OfliDr,t vrtO(JTY · 12.n, rn P 1cr cn(11 

1/JO~t'.iY !UllMUr :- 'i/14.0U IHW:'", run,,• M(LI\ :. l 39.2 

--· --- -- ----- --- ~- ---

~1~.3 VELOCITY; ~.tr 2.~4 
-- _lQP_ WIDTH_:;, __ 1'\1. ',a_,_.~---- _J_nl6 •. 7f't.----·--

.H5 Row, l.LCV = ~86.00 j8?.)0 ~B4e50 
Wf!H COLFF = 3.09 3.09 

., 



)\ J. d.:,:1J. • UU ,:; ' ':)tSL e\JU o.=,u.uu .:.,uu.uu :,uu.uu ~uu.uu J.. u u u .. .. .. 
BT 21.00 o.oo 5P3.40 o.oo 200.00 583.20 o.oo 400.00 5B2.80 o.oo 

BT soo.oo 582.60 o.oo 582.oo 582.50 o.oo 502.00 582.50 577.90 586.50 
BT 582.50 577.90 591.00 582.50 577.90 591.00 582,50 571.50 593.00 58?.50 
OT-:;11,., o--- 593-.; 00---5112. 5o ---- 577. 90-----599; o o----592.-50- -- 5 77; 90-- -- 605. oo-- 502-. 50---577. 90---
BT 605.00 582.50 571,50 607.00 562.50 571.40 607,00 582.50 577,90 613,00 
OT 582.50 577.90 619.00 562,50 577.90 619.00 582,50 571.20 621.00 582.50 
ar 5-11-.ro--f.-:21--.oo--5-p;2.50--s1-1-;90--b25.5o--5R2.5o 577,90 630-;-oo-- 5B2,5o 577, 9fl------
BT 
BT 

£. -:\n n n ._._..,. vv 

581.60 
582.50 

o.oo 
n nn 
Ve VU 

.:::..nn nn v,;u • uu 582.40 o.oo 840.00 582.00 n nn 
Ve UV iOOo.oo 

GR 583.4n 0.00 5P3.20 200.00 582.AO 400.00 582,60 500,00 582,50 SA?.00 
GR 571.50 582.00 571,50 586.50 571,50 591.00 571,50 591.00 571,bO 59~.oo 
GR--s11.60--593, 00--511---;60 599-;oo 571-;50----605.00 571-, 50--60~-.; 00--571,40--601.no,----
GR 571.40 f.07.00 571,30 613.00 571,20 619.00 571.20 619.00 571.10 621,00 
GR 571.10 621.00 571.00 6?5.50 571.00 630.00 5P2.50 630,00 582.40 6Ao.oo 
GR--se2.uo a4u-;oo !>Pr~-0--1000-.;-o 
*******************LISTING OF TOP AND BOTTrM SECTIONS OF ORIFLCE******************* 

582.00 577.90 586.50 577.90 591.00 577.90 591,00 571.50 593.00 571.60 
593.00 577.90 599.00 577.90 605.00 577.~0 605.00 571.50 607.00 571.40 

-601.oo-57T.9U---6~-3.01J-57,;9u--<,-19.o-o~,1.-50-619.-oo--s11.-:21J-621.-.oo--571--.1n-----------------
621. oo 577.90 625.50 511.90 630.00 577.90 

-5ar.-o o-5 Br.5 o-sa2-. ou--s 11-.s o-5-66,so-::> 71,5 0-591-.-00--511--; 50--- 59r.oo--s11-. :in-------------------
593, o o 57].60 593,00 571.60 599.00 571.60 605.00 571.50 605.00 571.50 
607.00 571.40 607,00 571.40 613.00 571.30 619.00 571.20 619.00 571.20 

-i=,21-.;-o •-571-;i-o--6?l--;oo-:>11--.10-525-;50-511--;ocr-530--;-oo--!'i71-.;-•-o-63•-;oo--5a2.-5o-----------------
************** LISTING OF cOORDlNATES OF OP]FICE********************* 

5a;,,oo 577.90 5A6.5o 577.9n 591.no 577,90 591.00 571.5n 593,00 571.bO 
593,00 577.9• 599.0o 577.90 60s.oo 577.90 605.0D 571.so 607.0D 571.40 

---sor;-o o---s 77. 9• 61~-c-•--577-;90--s19-;o rr-577; 90---i;-19.o 0--511.-20--62 r-;-oo----s11-;1r:-.---------------

- -~- ---- -------



621.00 577.90 625 • .:iO .:,77 0 90 630 0 00 577.90 630.00 571.00 625 • .:iO ::>71.00 ·• 
621.00 5·• 10 621.00 571.10 619.00 571.20 619-.tli 571.20 613.00 571.3~ • 

-.iilT;1) o--5 .. -o----r.o T-.;il o------s7,.1ro----6 os-; o o 51 r;-so--00 !',;~ 11---;---5·r,-51,g-; o-o--s,r,-6 . 
593.00 571.60 593.00 571.~0 591.00 571.50 591.00 571.50 586.50 571.50 
582.00 571.50 582.00 577.90 

ORIFICE AREA 21,.5 WFTTED PERI~ETER 136 ... 29.t/R**l.333 11 ... 11, 

r r,l. 
,9 = :,7/J,.c, ;t 
p == I 36',4 St 

R = A/P = ;>,O/ JI:, 
L = -52 Jc 
n =0.015 ( [mere/;, t,);t), o:,,,J., Iott,.,, ) 

Ke = o,4D < w;Jlz. .W.'nJ"'""-J/,) 

V = z'f./ n'L/1/1' = /1,47711. n 2 L = 0,1 '3 ---------':+----=-..c:.<c...:....:.---=-
Xk<PR = I -r Ke + Kf : /,53 

Xie = 1-15 B~J C = 4 8-:-,-o------;S:--t---------------------------------------

13w-P = 6,D jt 

- -·- ---- -- -- -- -·- - - ..... ----~- -- ------
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I --~ • NF_~ FL 01'11 ___:__DQ J •~Oc... __ _ 

______ ______ EE! •• wflR u RIGHT ; 1 ~ ~ ••'-II N.v.c. R.Q. F STA. ?3•50 

-----------------------'CC---- ------- ---~-~---- , OVER SANK FLOW DVERBANK I 
FROUDE CODE TAaLr l ~l TA8L( ~ N? TA~LE l N~ ~4 !J LO~ STfEL FLOW: 236.00 611.0~ 

___ l l __ _ 1 ____ .2_ ____ l ? ____ :• __ ..J _ _p _____ S~J-•~--~.EJ...O,U.TY = (.~41 2.68 
1 

1,-:: 
J f.!OlrJf.J[ FLOW : 2911).0<1 TOP WIDTH:: 436.82 700.00 1 ' i p,p;r,GF '/[IO(llY = c:;.91) OR!rtcE COEFF = .95 RDIIY ELEV:: 585.10 '584.00 584.30 _LJ , ~ 
L _______ tJlf!'~LClHA'i!.Lc '"-",~" f"_Ojt, Ft_n·,1 "'Lt_: __ ',,}'i,I', _______ ---· ________ _lj£1F C.0[tE....s ___ J~TT/~121D<":5F. o·iENC"-, E:LSSl.5' ., 

----------- -- ----------+----
t i --

BOTT. EL 5)3.7 ~ BOTT. EL . .5"73,7 

SECTION 
::BOTT. ~L. 572.9 
e-e 6 I~, D 

WE:.4;:;,T '5iOE. OF ~121dGE-

~ -=, 

~ 

T/e121oe:.e:. 1=ie~.-~• 
17'.co" ~'.3'' 1~·-0··/ '!>'·~· 11'-<o~ 

- I ~-i 1-- -----, 

I '/ ),' jl" '/ ' I ~ j I I o y II I 
I I t-llJ I I I 

I I I If)" UJ I I I 

I I z ri ~ID~E::_,~__:_~~~~-- ---

1 ~ I I .- I ·-1 

I j d}, 1!12.ra,T12AQ::: ,'El.. 1:,e.t.01 
I 
I 
I 

~ 1 ;Le.oos"' 

I ~ ~ I - I 
I I 77 I "I 

~ 
'FlOW • A 

-~"'"''-eo" j\ ~ 
PLAN 

PE:Nt-J CENT~L 12.R. \ol<lDG>E:. 
0 v e.12. e liZ.OW NS ,-OW N C Re. e...:: 

'u,. eo,T/8'2.IDC::.!=. OPE.N'G 
- = 1.. ~e 1. s 3 

• 

BOTT. ELS,3.9' 
BOTT. EL.513.J 

SE.Ci I 01'-J ~-A. 
E::.A.ST SIDE. OF ~IG)G:.E.. 

,._,f'"I c;r L.E 

t 

BOTT. EL.513.7 

B 
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.,,~--;-;·;-s-TA11_0·~---,-~q501·0 ,,.,b4 t •.:1"x J43" R(cTANGUlA·R-CW~·ERr______ , -------- -------j 
_______ ..:, ____________ ' LEFT ** WEIR •• RIGHT : (.) 

· _ __£5._ICTJ ~il .. .'~Ci;Ff _.J.£.!VzJ_~ __ [Xl.LJ.t~Yf PJ [NT .. ~/i~IYE.BL _WTR•~'KL L05~.CQEf,c_ _______ O.\l..ERBA!;X f.LO.vl ___ ~EROAU~ ____________ __J 

i 
\ 
~ 

.. 013 1 4 .0 57~.83 57'-.(3 .so FLOW= 1L34el8 45 • .22 ' 
CULVERT fLC.-J = i'l'",.•;O OPIF!CE COFFF = .Al VELOCITY: "'i.51 5.12 Q 

.IT.L.Y.!:2.J_V ELOC..LTL. _= __ 7_. 9.:i __ _D.l_.5_ L .I.CJ .. LAS. I~~ TA_ ...;__J.5 0 _JilE..Jil.Dlli-~.20...0 .. o.c_ _______ -3.z.,c....u'•-----
. £N£ RG Y = 5~l,.27 CULlr£;;T APfA = !'-0.S RDWY ELEV :: 585.70 585.20 

1P:PE FLO~Irl~ FULL! WEIR COEFF = 3.0Q 

I 

N 

·A 
TOP/BANK EL 583. zg 

"'J r '1 
- L•,.. - .. _J_,1,,_ __ 

I 

---7 --- - -----

J \') ,,,,J ,,\, 
14· O" 

I 

FLOW 
t'-

I I 
a:) \" "1 ' (j 

i\" 

J ~ 
i--: 
t,l 

' 

~; 
1UP/BANK EL 583 OB 

--~t· ---

-- ~ 

B11:ID'.3£_ EL 5'79 bO 

A 
BOTT EL. 514.'-?> 

B 

587.l,.0 
3.09 o· r:: 

TOP/BANK EL 583 OB 

TOF[BANt EL 58.3 13 

BOTT/BRIIx;E fl 57_'3_e,O 

BOTT. EL. 5-:'tS:83· 
1h(: f ~ 

..e_·. 

4'·8" -

SECTION ''A-A" 
(WEST SIDE) 

SECTION ·B-B" 
(EAST SIDE) 

PENN CENITAL ~-~- BRIDGE OVEK'. Bl<OWNSTOWN_C~EEK 
/\JO SCALI: 

- . 

1,.. 0 ~, 

ZJC 

{,-
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JOHNSON 8 ANDERSON, IN~ 
CONSULTING ENGINEERS 

BY _t:J~_c;:_ DATElL@L~JOB DESCRIPTION _fJ~ _ _;-_@4fgLt<?.r ______________ SH EET ----- OF ___ _ 
SUBJECT_ :Bi:;o.J,).£1~fp.J,J.!L_1'2,::tJ11_, ___ :F.2..1f z§.£ ___ ______________________ JOB No.5225..:--~~ :::.L 

Ar'ea. : 

.>l:1Jmu.hc Ri:J,1,(5 .. 

/..en3tk L 

r,fa11ni "J n ,. 

Ei, f rtt,,,e. )..pss ., 

' ' 

A = 140.5 ;i;,. 

p ~ 67, 0 ft. 

R ,., fl/p .. 2. Io ft . 

L " /4,o it. 

Ke " 0.70 ( zJ1n9u11t//s p,.,af/e / ) 

zq, t n•J. f(f : .;.;....:.:..:..c.c..- " 0, O 5 
R,'llt 

Xlerj,R =- /-t- Ke+- kr = /,7S 

BWC ., 28.5 ft. 

i 
! 
I 

. I 
I 
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SUMMARY PRINTOUT FOR MULTIPLE PROFILES 

6 

' el, 
-- ---

FRANK AND POET DRAIN 

ti~ ~':___SECTLON._CHANN.EL_MIN_EL OF JAX_ EL _OE ___ MI_N EL. D_ISCHARGE .CWSEL .1:1 NUMBER LENGTH ROADWAY LOW CHORD GROUND (CFS) 

' 6_o_o_.o_o_ --~o_._o_o ___ o_.oo ____ o. o_o ____ 566. so _ s00. oo _s7 3. 10 

.l'I 600.00 o.oo o.oo o.oo 566.so 090.00 573.10 
i 'i 600.00 o.oo o.oo o.oo 566.50 1020.00 573.10 ,'f-~ _o_o_._Qo _____ o_. oo _______ o_._oo_ __ _o .• o.o ____ 566.50 ____ 13ss.oo 573. lO 

•1" 1100.00 soo.oo o.oo o.oo 564.80 580.00 573.14 
" .1.0_0_._o_o __ s_o_o_._o_o o •. oo ______ o.o.o .. _ .564.ao _090 •. 00 .. _5_73.21. _ 

.1
.,,, 1100.00 soo.oo o.oo o.oo 564.80 1020.00 573.24 
·• 1100.00 soo.oo o.oo o.oo 564.ao 1385.oo 573.37 

I :~ l I>---------

•
" 1101.00 1.00 574.30 575.50 564.80 580.00 
'' 1101.00 1.00 574.30 575.50 564.80 890.00 

573.11 
573.12 
573.13 
573.15 

',--_ ..... .1-01-•. 0_0 __ __.__~o o __ 5_1_4. 3.o __ 51.s .• .s.o_ s 6 4. a o _ 1 o 2 o • o o 

•
1" 1101.00 1.00 574.30 575.SO 564.80 1385.00 
'2:;, 

"D_12T.oo 26 .•. 0.0 ___ 5_1_4.._30 ___ s1s.so ___ 564.ao 

.[

,, 1127.00 26.00 574.30 575.SO 564 0 80 
~ 1121.00 26.00 574.30 57s.so 564.ao 
•; _1_2L,__0_0 __ _2t,_._oo __ 5_7_!+._3o ___ sJs._s_o ___ 5_6~_._ao_ 

-~· 1120.00 1.00 o.oo 
_,J1i">-----~12a .• oo_ 1.00 ___ o.oo 

• 1~ 1128.00 1.00 o.oo 
~ 1128 • 0 0 l. 0 0 _____ 0. 0 0 _ 

o.oo 
o.oo 
o.oo 
o.oo 

•
P' 1110.00 50.oo o.oo 
,,,~ 1178.00 so.oo o.oo 
" __ 1_1.1_0_._Qo ___ 50_. o o ________ o. o o •1:: 1178.00 so.oo o.oo 

I I6.2a • .oo ___ 4so.oo 

.t"'1 1628.00 450.00 
•' 1628.00 450.00 

,,, 

o. o o __ 
o.oo 
o.oo 
0 • 0 0. 

0,00 

o.oo 
o.oo 
o.oo 
o.oo 

___ o.oo 
o.oo 
o.oo 

-- o.oo l! :I "~_628.oo ____ ~so •. oo 

•r- 2428.00 800.00 
!",--_,2~2~.0_0 ____ 800._oo _ ___ o ._o_o ____ _ 

o.oo 
_o.oo 
o.oo 
o.oo •

, " 2428.00 800,00 
" 2428.oo aoo.oo 
:(::.: 

j 3228.00 800.00 •1::I 3228.00 800.oo 
!" 3 2 2.§..._Q_ Q_ _ ___ 8_0_0 • _0_ 0_ _ _ _ e/: 3228.00 800.00 

n 1~· _3J-7J~. o o ____ s_s o • o o __ _ 
' 3778.00 550.00 

• 3778.00 sso.oo 
rl----3_77'._8 ._o_o_ _ _550 • 0 0 1,, 

.p,1 
,i 

• 

o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

o.oo 
o.oo 
o.oo 
o ._o_o __ 

o.oo 
o.oo 

___ o._oo 
o.oo 

o.oo 
o.oo 
o.oo 
o.oo 

564,80 
-- 564,80 

564.80 
564.80 

566,20 
566.20 
5_66,20 _ 
566.20 

567.60 
567,60 
567,60 
567.60 

567,20 
567_.20 
567.20 
567.20 

567.50 
567,50 
567 0!50 _ 
567.50 

567.20 
567.20 
567.20 
567.20 

_s00.oo __ s73.13 
890.00 573.17 

1020.00 573.19 
1385.00 573.30 

580.00 
_ 890.00 
1020.00 
1385.00 

580,00 
890,00 

1020.00 
1385.00 

580,00 
890,00 

1020.00 
1385,00 

580,00 
890.00 

1020.00 
1385.00 

580,00 
890.00 

1020,00 
1385.00 

sao.oo 
610.00 
615.00 
635.00 

573.22 
573.42 _ 
573,54 
574,08 

573,50 
574,04 
574.33 
575,38 

573.53 
574.10 
574.40 
575.46_ 

573.57 
574.15 
574,46 
575,51 

573.61 
574.19 
574,48 
575.49 

574.06 
574.83 
575,17 
576.21 

H.V 

•. 04 
.09 
.12 
.21 

.23 
,53 
.69 

1.24 

.30 

.10 

.92 
l .69 

.30 

.10 

.91 
.1.64 

.23 

.51 
,64 

1.04 

.02 
,04 
.os 
.06 

.ol 

.01 

.02 

.02 

.01 

.02 

.02 

.02 

,15 
.21 
,31 
.38 

.09 

.01 

.06 
,03 

HL 

o.oo 
o.oo 
o.oo 
o.oo 

• 14 
,33 
.43 
.78 

.oo 

.oo 

.oo 

.oo 

.02 

.04 

.os 

.00 

.oo 

.oo 

.oo 

.oo 

,01 
.01 
.02 
.02 

• 02 
.03 
.o3 
,03 

,03 . 
.os 
,05 
.05 

.11 

.17 

.17 
• 16 

.38 

.39 

.36 

.26 

OLOSS 

o.oo 
o.oo 
o.oo 
o.oo 

.10 

.22 
,29 
.SI 

QCH 

568,19 
871.87 
999.23 

1356.79 

580.00 
890.00 

1020.00 
1385,00 

,03 580.00 
,08 890.00 
.11 1020.00 
.23 1385.00 

.oo 

.oo 

.oo 

.02 

.02 
,06 
,08 
• 18 

.06 
,14 
,18 
.29 

.oo 

.01 

.01 

.01 

.oo 

.oo 

.oo 

.oo 

.07 
• 13 
,15 
.18 

.02 
,06 
.01 
.11 

580,00 
890,00 

1020.00 
1385,00 

580.00 
890,00 

1020.00 
1385,00 

579.95 
887,84 

. l O l 5, 38 
1366,98 

5ao.oo 
889.22 

1018.24 
1370.31 

579,35 
882.70 

1005.15 
1320.98 

580.oo 
890,00 

1020.00 
1385.00 

576,49 
593,83 
586,21 
528,09 

DEPTH 

6.60 
6.60 
6,60 
6.60 

8.34 
8.41 
8,44 
8.57 

8.31 
8,32 
8.33 
a.35 

8,33 
a.37 
8,39 
a.so 

8.42 
8,62 
8.74 
9,28 

7.30 
7.84 
8.13 
9.18 

5.93 
&.so 
6,80 
7,86 

6.37 
6,95 
7.26 
8,31 

6.11 
6.69 
6.98 
7.99 

6.86 
7,63 
7.97 
9.01 

TOPltJID 

95,56 
95,56 
95,56 
95,56 

20.00 
20.00 
20.00 
20.00 

20.00 
20.00 
20.00 
20.00 

20.00 
20.00 
20.00 
20.00 

20.00 
20.00 
20.00 
20.00 

110.00 
120.00 
120.00 
120.00 

209,51 
218,20 
228.65 
374,45 

225,99 
259.98 
276,70 
491,80 

47,92 
48,78 
49,20 
50.67 

73.10 
133,71 
197.43 
287.36 

ffl1 
• 
• I. 

!, 

• 1 I 'I 

• 
• 
• 
• 
J ! 1 

• 
• 
• 
• 
i I 1 

• 
• 
• 
• 
I I . 

• 
• 
:• 
• 
I I" 

• 



• ii ,i ,I 

•
1 SECTION CHANNEL MIN EL OF 

--= NUMBER LENGTH ROADWAY 
MAX EL OF 
LOW CHORD 

j 3020.00 so.~ __ o._oo _____ 0.120 

MIN EL 
GROUND 
___ 5.J, 7 .10 

DISCHARGE 
C CFS) 

• 
• 3828.00 so.oo o.oo o.oo 
' 3828.00 so.oo o.oo o.oo 
,__3020.00 _ 30.00 ______ o.oo __ o_.oo -_1, 3829.00 1.00 o.oo 
1----~3Jl_29_._o_o,___ __ 1_._o_o ______ o. o_o _ 

• 
' 3829.00 1.00 o.oo 

o.oo 
_ __ o_. o o 

o.oo 
o.oo ~ • 3829.00 1.00 o.oo 

ii J: '1--------------- -- - ----. -

567.10 
567.10 
567.10 

567.10 
5_61._1 o __ 
567.10 
567.10 

.::h~::::gg ~~:~g ;:;:~g ;+:::g ;:+:~g 
" 3_Bjl...!_._0_0. ____ 5_s_._o o ____ 5 75_._l_O ___ _51__!>_. 40 ___ 5_6 7_._l 0 

ei:'. 3884.oo ss.oo s1s.10 574.40 561.10 

,.I ~nn~ --r :::t;:~~~ 
•I:: 3

::~.:-~-~--_ ..... _o_o _____ o .•. o.o ____ _ 

10 00 -
1.00 
1.00 

o.oo 
o.oo 
o.oo 

" elw: 4035000 1so.oo o.oo 

0 • 00 5_6-7 .• _i 0 
o.oo 567.10 
o.oo 567.10 
0 • 0.0. __ _ .5 6.7 .•. l 0. 

n n n 
UoUU 

CL.. "'1' --.1'1. 
::10 r o cu 

_ 5_80 • 00 
610.00 
615.00 
63_5. O_O 

580.oo 
610.00 
615.00 
635.00 

sao.oo 
610.00 
6 l 5. 00_ 
635.00 

sao.oo 
610.00 
615.00 
635.00 

580.00 r: h 40.3.5 .• _o_o,_~5.n. •. o.o. ___ o_. o o _____ o .•. o.o ___ 56.7 .• 20 ____ 610 .•. 00 

I
" .,, 4035.00 

4035.00 
150.00 o.oo o.oo 567.20 615.00 
150.00 o.oo o.oo 567.20 635.oo 

I" ,___ _______________ ------- ----
125/ ,1.~£i:; nn ,:,,-:,n nn 

•126
1 ;~65:~~ 2i~:~~ 

•1:: 4265.00 230.00 

n nn 
V•VV 

o.oo 
o.oo 
o.oo 

n nn 
VG VU 

o.oo 
o.oo 
o.oo 

"t::_6.5 .•. 0.0 23.0 •. o.o --

l
'"'p,._2_66 .•. 0_0 ___ 1. •. 0.0 _______ o_. 0.0. _____ o_._oo_ 

•• 4266.00 1.00 o.oo o.oo 

l
o, 4266.00 1.00 o.oo o.oo 

11i " _4_2_0_6 •. o.o_____ 1. o o _ .o •. o o _ o. o o 

•l::1 Z.~.i~:-~-~-----:-~_:_~~ __ ;~::~~--- _;~~::~ 
I
"': 4313.00 47.00 575.00 572.90 

•"i 4313.oo 47.oo 575.oo 572.90 
1~9/---- -- ----- -- --- ----- --I"; 4314.oo 1.00 o.oo •··1 4314.00 1.00 o.oo 
", !+.3.1.4.. o_o, ____ 1. •. 0 o o .•. o.o __ _ 

o.oo 
o.oo 
o.oo 
o.oo o.oo .i:'.I 4314.00 1.00 

.I .I J .. l_4_s 2.!+~_o_o .21 o. o_o__ ___ o. o o 

•
i••u524.00 210.00 
,., 4524.00 210.00 
" 452~ •. 0_0 _____ ~1 __ 0_._o_o ____ _ 
"1 •,o· I 
" ,r- ---- -- ---

•r'I 
;,;, 

"1 ..al.I, 
•n 
I U fi...... __ 

• 

o.oo 
o.oo 
o.oo 

0 •. oo _ 
o.oo 
o.oo 

____ o.oo_ 

c;,&.,7 nn 
-''--"IO UV 

567.00 
567.00 
567.00 

580000 
610.00 

_615.00 
635.00 

i:; i:. 7 •-n n ___ i:; Rn _ n n 

567.00 610.00 
567.00 615.00 
567.00 635.00 

567.00 
567.00 
567.00 
567.00 

567.00 
567.00 

.567 .o.o. 
567.00 

567.60 
567.60 
567.60 
5_61.60 

5Bo.oo 
. 610.00 
615.00 
635.00 

580.00 
610.00 
615.00 
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1 ·I I 

-- SECTION CHANNEL MIN EL OF MA>< EL OF MINI EL DISCHA'RGE CWSEL HI/ HL IDLOSS GICH DEPTH TOPWID • NUMBER LENGlrH ROADWAY LO\,/ CHORD GROUND C CFS l 
I r7_5_1_3_.J)_Q 5QO_._o_o o.o_o _____ o.oo _ _5_60._oo _595.oo 578.09 __ -- • 01 .01 • 00 290.50 10.09 280.46 

• 7513.00 ,;oo.oo o.oo o.oo 5,68.00 620.00 578.62 .01 .01 .oo 282.43 10.62 290.45 • 7513.00 !;oo.oo o.oo o.oo S,68.00 625.00 578.79 .01 .01 .oo 278.45 10 0 79 2931.96 
__1_5_1-3 ___ 0_0__ _ !5Jl0_ ._o_o ____ o_. o_o __ .o.o_o __ 51_60.00 ____ 645._oo_ 579.6,4 -• o o __ -• 01 .oo_ 260.60 11.64 311.oo 'I 1,; 

e1:1 8013.00 soo.oo o.oo o.oo 5,68.60 595.00 578.12 .02 • () 3 .01 403.99 9.52 192.97 
, I • 
' 8_0J. 3 ._o_o 'iO_o_. 0.0 _ _ _ _o_. o o_ _ _ 0 • 00 S,68.60 __ 620.00_ 578.64 .02 .02 .oo 397.00 10.04 198,.30 ' 

' 8013.00 !;oo.oo o.oo o.oo S68.60 625.00 578.81 .01 .02 .oo 393.06 10.21 200.00 • ~ . ' 8013.00 !;oo.oo o.oo o.oo S,68.60 645.oo 579.65 .01 .01 .oo 380.62 11.os 200.00 
" I ,I I' -- -- -------

• '" 8445. 00 1+32.00 o.oo o.oo S,68.60 595.00 578.14 .20 • ll l .09 595.00 9.54 21·.oo • "L8445.00 1+32.00 o.oo o.oo 5,68.60 620.00 578.63 .19 .00 .09 620.00 10.03 27" • 0 0 
" 8~~-s_._o_o •• 3_2_._o_o _______ o_._o_o__ _ _ o_. o o __ s.60.60 ___ 62s.oo_ 578.80 .10 .00 .os 625 •. 00 10.20 27" • 0 0 
" 8445.00 '+32.00 o.oo o.oo S,68.60 645.00 579.63 .is .os .01 645.00 11.03 27" • 0 0 • •I" 

a 4_1_3_._o_o __ 28.00 0. 0.0 o.oo _S,69_. 00 595 .• 00. 57!1.06 .43 • 04 .11 595., 00 9.06 12:.so 1
1 'I II 

8473.00 20.00 o.oo o.oo S,69.00 620.00 578.55 .42 • () 3 .12 620.00 9.55 12:.so • 8473.00 28.00 o.oo o.oo S,69.00 625.00 578.72 .41 .03 .11 625.00 9.72 12:.50 
84 7 3_._Q_Q 2_0_._o_o ______ o. o_o _______ o_. _o_o __ s.6_9_. o o __ 64_5. 00 5J9.54 .37 .02 .11 645 •. 00 10.54 12:.so 

" el,, 8474.00 1.00 o.oo o.oo S,69.00 595.00 578.06 .43 .oo .oo 595 •. 00 9.06 12:.so ie 
i I ii" 84 14 ._o_o l_._O 0 _o_._o_o _______ o_. o_o __ 5,69. o_o. ____ 6.2.0_._o o __ 578.55 _ .42 _______ .()Q_ .oo_ 620.,00 9.55 12:.so 

.1::1 8474.00 1.00 o.oo o.oo S,69.00 625.oo 578.72 .41 .oo .oo 625,,00 9.72 12:.so • 8474.00 1.00 o.oo o.oo S.69.oo 645.oo 579.54 .37 .oo .oo 645.00 10.54 12:,50 
-- - - -- - - ---- ··---- -

I" 8510.00 36,00 5811.90 577.40 S,69.00 595.00 578.95 .36 .B2 o.oo 595.,oo 9.95 12'.50 .-•. " 8510.00 36.00 5811.90 577,40 S,69.00 620.00 579.57 .34 .94 o.oo 620 ., 00 10.57 12:.so 
" 8_;i_l_O_._o_o_ ____ 3_6_._0_0 _____ 5_~1_1_.~0- _ 5__77 • 40 S,69.00 625.00 579.76 .34 .97 o.oo 625.,00 10.76 12!,50 'I 'I I 
" 8510.00 36.00 se11 .9o 577.40 S,69.00 645.00 580.71 .30 l. ll 0 o.oo 645 ., 00 11.71 12:.so I 

•I" I 
I. 

,0 B-5J._1-._o_Q ____ 1_._o_o ___ ____ o_._o_o o_.oo ___ S69.oo _ 595.00 --- 578,95 .36 .oo .oo 595.,00 9.95 12! • 50 
' 8511.00 1.00 o.oo o.oo 5i69.00 620.00 579.57 .34 .oo .oo 620 •. 00 10.57 12! • 50 • " 8511.00 1.00 o.oo o.oo 5i69.00 625.oo 579.76 • 34 .oo .oo 625., 00 10,76 12: • 50 • ' I' I I ,,, es_1J.. oo ___ 1_.o_o _ _ ____ o ._o o _ o.oo ___ 5i69. 00 645.oo 580.71 • 30 _ .oo .oo 645 ., 00 11.71 12:.so ' 
" . ,, 8681.00 110.00 o.oo o.oo 5i69.50 740.00 579.37 .09 .01 .08 381.,90 9.87 74,.56 I • 

" 0601_._o_o ______ lJ o. o_o _____ o ._o_o ____ _ o ._oo 5(69. 50 0ss ._oo 579.95 .10 .1)7 .01 427 •. 27 10.45 831. 30 
" 8681.00 110.00 o.oo o.oo 5i69.50 880.00 580.14 .10 .1)7 .01 435.,09 10.64 86.10 • •l- '"'·" m.oo 

o.oo o.oo 569.50 915.00 581.05 .os .os .01 428.,40 11.55 9~1. 82 
'" I·, ,J ---- --- ------ - - --•1'' 8851.00 110.00 o.oo o.oo S70.10 740.00 579.26 .45 • 1)7 .18 740.,00 9.16 IS. 00 ,. " 8851.00 110.00 o.oo o.oo S70.l0 0ss.oo 579.81 .53 .IJB .22 855.,00 9.71 1s.oo 
' 8Jl5-l._OJl __ 1_7 o_ ._o o _ __ o ._oo ____ o_._oo_ _S70.l0 880.00 579.99 .ss .00 .22 880.,00 9.89 15i.OO 
" 8851.00 110.00 o.oo o.oo s10.10 915.00 580.91 .49 • 06 .21 915.,00 IO.Bl 1s.oo ... , . 

I I I 4s __ 8852_._Q_Q_ --- l • 0 0 ______ 0 • 0 0 o.oo 570. }0_ .740.00 579.27 .45 • 130 .oo 740.,00 9.17 1s.oo 
' 8852.00 1.00 o.oo o.oo 570.10 855.00 579.81 .53 .IJO .oo 855.,00 9.71 1s.oo . ., 8852.00 1.00 o.oo o.oo ~;10.10 880.00 579.99 .ss .oo .oo 880 .. 00 9,89 15.00 • I" 8.fl.5.2i_O_O _____ l_. 0 0 ____ _o. oo _o.oo --~i70.l0 915.00 580,91 .49 • 100 .oo 915 .. 00 IO.Bl l~i.OO .. . ~, • I' II I , r ___ ---- - --- ----- - -- --- -- - - -.:1 • ------- -~ -~ •-• • .i.1.L -- ---------- -- - - - - -- - -- ----- -• • 
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SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE 
NUMBER LENGTH ROADWAY LOW CHORD GROUND (CFS) 

ll0694,00 l_._Q_Q_ ___ O.OQ _Q,_(!O_ .. 57_0, 7_0 __ _7_70.00 

e1, 10694,00 1.00 o.oo o,oo 570,70 1015,00 
10694,00 1.00 o.oo o.oo 570,70 1105.00 

~IJL694, _ _g_g__ ______ 1._oo_ _ o,o_o o.o_o 510.10 1365.oo 

,.1: -3228,00 o.oo 
1 ··322..8_._o_o. ___ o_,_o_o _____ _ 

'I ••3228,00 0,00 
~ • ' •·3228,00 o.oo 

o.oo o.oo 
_ o ._o o .. ___ o ._o o _ 
o.oo o.oo 
o.oo o.oo 

567,50 
_ 56.7.. so 
567,50 
567,50 

tlU''I -- -- -- ----

•

"L3353.00 125.00 o.oo 
" 3353,00 125.00 0,00 

o.oo 575, 10 
0 .oo 575.10 

" 33_53_._o_o. __ 12s. •. Qo _______ o._o_o ___ o •. o.o ___ 5_1_5_,_1_0 .i::: 3353.00 125.00 o.oo 0 .oo 575, 10 

580,00 
890,00. 

1020.00 
1385,00 

5,00 
300,00 
_425 .• 00 
765,00 

CWSEL 

580.20 
581.04 
581.29 
582.27 

573.61 
574.19 
574,48 
575.49 

575.14 
575.56 
575,66 
575,98 

HV 

.oo 

.oo 

.oo 

.oo 

.15 

.27 
,31 
.38 

.02 

.11 

.21 

.20 

"[:' SEC.T_LON ___ DISCHARGE __ CWSE:L . CWSEL DIF.F. _cWSEL.-Dl[FF CWSEL-~ISELK 
" NUMBER CFS EACH Q EACH SECTION 

•I" 600.000 500.000 51•3.100 0.000 0.000 
'" 0_0_0_._0_0_0 ____ 8_9_0_._0.0_0 ________ 51' 3 .• 10_0 __ _ __ o. o o o_ _ _ o. o o o 

O,OIOO 
O,DOO 
o.oioo 
0,0IOO 

600,000 1020.000 573,100 0.000 0.000 " .l,o 
600.000 1385.ooo 573.loo 0.000 0.000 

1
•

11
\:; 1100.000 580.ooo 573:144 --- ---t 1100.000 890.000 573.206 

0.000 
,062 

-·- • 0_35 ' J..llo_ • .ooo, _ __, 020_._ooo. _____ 5_7'.3.241 __ _ 
1100.000 1385.ooo 573.370 " 

.I" 
,129 

1"1 1 1 n L • .O.QQ ____ 5 8 o • o o o __ . __ 51'.3. 111 . o • o o o _ 
!28 

.I,, 1101,000 890,000 573,124 ,013 
1101,000 1020.000 573.130 ,006 

1
"'[ 11 n.1._000 ___ 1.385 .• .n.o.o _____ 57'.3, 148 ________ , 0_10 __ 

•b;•· 
1127,000 580,000 

LJ J , ";.__ ____ ll2.7_,_o.o.o ___ ___ 8_9 0 • O 0.0 

• ,.I 1121.000 1020.000 
• 1127,000 1385,000 
" ~----- ---- -- -- ·-- --· 

57'3,127 
_ _s 7 3, l 68 
573,192 
573,303 

" 1128,000 580,000 573,222 
.loo• 1128,000 890,000 573,417 

'"f--_ __l._128.,_0.0.0 ____ l 020 • O O O 5_7 3. 54.0. _ •1~ 1128,000 1385,000 574,083 

I
' ....--~.U__B~O_O O__ 5 8 O_,_o O O _____ 5 7 3 ,_4 9 7 __ 

•
" 1178,000 890,000 574,037 
M 1178,000 1020,000 574,332 

I. ,1rj"r---- 1.lJ.8 •. 000 ____ 1385.,ooo ... 5.75,375 
1" •. ,, 1628,000 580,000 
"L.___1_6 2.8.,_QO_O ______ 8 9 0 • 0 0 O __ 
~ 1628,000 1020.000 

.,,i 1628,000 1385,000 

.~:r~:~::~~~ ----~~~:~~f----
__ 2.!t2J;t._o._o_o_ _ 1020 .• 00_0 

573,533 
574,101 
574,404 
575,460 

- -
573,565 
574,149 
5 7 4 • 455. 
575.507 •L:: 2428.000 1385.000 

1 I ", 122_a_._Q_Qo ____ s_a_o_.o_o_o _____ 573,6_0_6 __ 
.-. 3228,000 890.000 574,190 
• 3228.000 1020.000 574,485 

~??A nnn 1 -=tr.u; nnn C:7C: ~- Q,:; 

0.000 
,041 
.023 
.111 

0.000 
,195 

. ,.l 2't 
,543 

- _ 0, 0 0.0_ 
,541 
,295 

1,043 

0,000 
,568 
,304 

),055 

0.000 
,584 
,306 

1.051 

_ .o .• 000 . 
.584 
.295 

1 nn? 

,044 
.106 
.1•1 
,210 

-.033 
-,082 
-.111 
-.222 

,017 
o 04-4 
.061 
, l Si5 

• 0914 
,24-9 
.34-9 
,7S:O 

• .275 
,62:l 
,792 

1,292 

,036 
,063 
, 072 
,084 

,032 
, 049 
,051 
.047 

.041 
• 041 
.029 

n -. n, 

o.oioo 
0.000 
OoOIOO 
o.oioo 

o.o,oo 
0, 000 
0.000 
0.000 

0,000 
0,000 
0,000 
0,000 

0.000 
0.000 
0,000. 
0.000 

0.000 
0.000 
0.000 
0,000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
n .nnn 

HL 

.oo 

.oo 

.oo 

.oo 

OI • 0 0 
01. 00 
Qi, 00 
o,, 00 

,12 
.24 
,27 
.25 

TOPWID 

95.559 
95.559 
95,559 
95.559 

20.000 
20.000 

.20.000 
20.000 

20.000 
20.000 
20,000 
20.000 

20.000 
20.000 .. 
20.000 
20.000 

20.000 
20.000 

.20,000 
20.000 

109,996 
119,999 
119,999 
119,999 

209,!507 
218,198 
228,654 
374,-454 

225,'991 
259,'985 
276,1599 
491,1901 

47.917 
48.785 
49,,).03 
C't'I 4~&,n 

OLOSS 

.oo 

.oo 

.oo 

.oo 

QCH 

192.52 
194.34 
198.29 
197,18 

580.oo 
890.00 

DEP'TH 

9.50 
10.34 
l0,59 
11,57 

o.oo 
o.oo 
0,00 
o.oo 

1020.00 
1385,00 

6, 11 
6,69 
6.98 
7,99 

o.oo 
0,00 
0,00 

.06 

5.oo 
30!0,00 
425,00 
765,00 

T,W. DIFF 

0.000 
0.000 
0.000 
0,000 

0.000 
0.000 
0.000 
0.000 

0.000 
0,000 
0,000 
0.000 

0.000 
0.000 
0.000 
0,000 

0.000 
0.000 
0.000 
0.000 

0.000 
-10,003 
-10.003 
-10.003 

0.000 
-8,691 

-19,147 
-164,947 

0.000 
-33,994 
-50,709 

-265.810 

0.000 
-,868 

-1,287 
... 7c;' 'J 

LENGTH 

0.000 
0,000 
0.000 
0,000 

5000000 
5000000 
500.000 
500.000 

1.000 
1,000 
1.000 

.1.000 

26,000 
26,000 
26.000 
26.000 

1,000 
1,000 
1,000 
1,000 

so.ooo 
50.000 
50.000 
50,000 

450,000 
450,000 
450,000 
450,000 

800,000 
800,000 
800,000 
000.000 

000.000 
800,000 
800,000 
nnn l\t'll'I 

• 04 
,46 
,56 
,88 

TOPWID 

680.00 
680.00 
680,00 
680,00 

47,92 
48,77 
49,20 
50,67 

ll20,53 
264,67 
;100, 88 
324,83 
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3778.000 
3778.000 
3778.000 
3778.000 

3828.000 
3828.000 
302.a.,_o_o_o 
3828,.000 

382'!_., _ _ooo 
3829 ,, 0 00 
3829.,000 

580.000 
610.000 
615.000 
635.000 

580 
610 
6_1_5 
635 

.ooo 

.ooo 
,_0 0_0 ___ _ 

.ooo 

57•'>.057 
57•1>.830 
57'5.174 
576.208 
- --~- - --
57•'>. 030 
57•'>. 892 
5 75_. 22!> __ _ 
576.229 

58.0_ .ooo _______ 574.o3o __ _ 
610 .ooo 574.901 
615 .ooo 575.232 

0.000 
.773 
.343 

1.034 

-
0.000 

.862 
-· 332 

1.005 

3.li2_~.,J)_Q_O ___ 6_3_5 .o_o_o ____ 516.234 

0.000 __ 
.871 
.331 

_______ 1.002 --

3884.,000 580 .ooo 574.038 0.000 

.451 
,640 
.689 
.721 

-.028 
.062 
• 050_ 
.021 

.ooo 

.009 

.008 

.005 

" 3884 .,_o_o_o 61 O_ ._o_o_o_ 57!5.213 ________ 1.116 ____ _ 
.000 
.312 
.296 
.135 • I U 

" 3884.,000 615 .ooo 575,527 .314 

"I 3884.,000 635, .ooo 576,369 .842 

"1 
3885.,000 580 " 

::I • .ooo 574.038 0.000 
3885.,000 610 .ooo 575.208 1.110 
3885.,_0_QQ 6_15 • 0 O O --- _ 575 .523 ------ ---• 315 

• "· 3885.,000 635 .ooo 576.366 .843 
,0 

,,. 4 0_32,._o_o_o ____ 5_8 o_._o_o_o __ _ _5_ 7'.'>. 21-0 _______ o ._o_o o __ _ 

• "f ~035.,000 610,000 
575,218 .948 

" 4035.,000 615,000 575,532 .314 
" 4_0_~ .. o_o_o ____ 6_3_5_._o o_o __ _5_7~. 375 - 0 8_43 

" 
.,. 4265,.000 580.000 
I I , "I 4 2_6_5_,._0_00 ____ 6_1 o_,_o o o 

•
"~265,.000 615.000 
" 4265,.000 635.000 
I" 

• r· 4266,.ooo 580.ooo 
I" 4266,.000 610.000 "i- __ 4266_,._o_o o_ _ _615. o_o o 

•1::1 4266,,000 635.000 

"I 431_3_,._o_o_o ____ 58_o ._o_o_o __ 

" 4313 .. 000 615.000 

574,348 
575.25'+ 
575,560 
576,386 

574,391 
575,287 

______ 575,586_ 
576.399 

.J,,, 4313,,000 610.000 

Ji "~ __ 4313_,._ooo _____ 635_._ooo __ _ 

5_15_.J_6ll_ 
575.527 
575.684 
.576 .• 435 

'" ... I 4314 .. 000 580.000 575,157 
"L--.-!31!>_,._o_o_o ___ 61 o ._o_o_o___ 5_7'.5. 5_11 _ 

•
'', 4314,,000 615.000 575,675 

::·t_-- 4_3_1_4_ .• _o_oo ---6-35,oo~ _ 5~~-~2-9_ 

•
• 4524 .• 000 580.000 575,236 
" 4524.000 610.000 575.583 
" 4-52!+_._o_o_o _____ 61_5,_oo_o 575,733 .::1 4524.000 635,000 576,460 

~''Iii,,, --- _5_02lt_a 0_00 ______ 580,_000 _____ 575 0 293 _ 

•
''.1 5024.000 610.000 575.624 
-, 5024.000 615.000 575,769 
___ 5024,_0_0_0 ____ 635.00_0 _ _ 576.478 

i" 

•L ~;~::~~~ -- ~~~:-~~~ 
• 

5524,000 615.000 
5524.000 635.000 

575,413 
--- 5_75, 72!?_ 

575.858 
576.531 

0.000 
0 906 -
,306 
.826 

0.000 
.896 
.299 
.813 

0.000 
.359 
.157 
• ISL 

0.000 
• 360_ 
.158 
.755 

0.000 
.346 

__ .150 
.121 

0.000 
.332 
.144 
.710 

0.000 
,312 ·- _ 
.133 
.673 

.ooo 
-.005 

--- _ ,,- ._0_04 
-.003 

.232 

.010 

.009 
,009 

.078 

.036 

.028 

.010 

.043 
,033 
.026 
.013 

-- • 777 
.240 
.098 
.036 

-.012 
-.010 
-.009 
-.005 

.079 

.066 

.058 

.031 

.057 

.042 

.036 

.018 

.121 

.101 
,090 
.053 

0.000 73.096 0.000 550,000 .-
0.000 133,708 -60,612 550,000 ni 
0.000 197,426 -124.329 sso.ooo • 0.000 287.356 -214.259 sso.ooo 

0.000 25,000 0.000 so.ooo • 0.000 124.165 -99.165 50.000 
0.000 146,333 -121,333 50,000 
0.000 229.999 -204,999 so.coo .:. 
0.000 25,000 0.000 1.000 I 
0.000 124,229 -99.229 1.000 • 0.000 147,468 -122.468 1.000 
0.000 229.999 -204,999 1.000 I I I I 

0.000 25,000 0.000 55,000 • 
- 0.000 _145,401 -120,401 ss.ooo 

0.000 201,511 -176.511 55,000 • 0.000 229,999 -204,999 ss.ooo 

0.000 25,000 0.000 1.000 • 0.000 145,404 -120.404 1.000 
0.000 200,363 -175,363 1.000 
0.000 229,999 -204,999 1.000 • ___ o ._oo o _ 109,525 0.000 1so.ooo I I 
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INTRODUCTION 

HWRAULIC REPORT 

LINCOLN PARK 

The City of Lincoln Park is located in the southeastern 

corner of Michigan in Wayne County. It is approximately 

6 miles south of the City of Detroit. The city of Lincoln 

Park is comprised of residential and industrial areas 

adjacent to the North Branch Ecorse Creek and the South 

Branch Ecorse Creek. 

This report summarizes the hydraulic studies undertaken 

to support the detailed study of over 3 miles of the 

North Branch Ecorse Creek and nearly 3 miles of the South 

Branch Ecorse Creek. 

This study was conducted by Wade, Trim & Associates, Inc., 

Consulting Engineers and Glen Roberts served as Project 

Manager. 

-1-
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.. 
II. SOUTH BRANCH ECORSE CREEK (DETAILED) 

Detailed studies were performed on the entire South Branch 

Ecorse Creek within the City of Lincoln Park. This study 

includes data and information developed for the Wyandotte, 

Michigan Flood Insurance Study (Reference 1). In addition 

a total of 7 cross sections, 3 bridge and 4 valley sections 

were field surveyed by Wade, Trim & Associates, Inc. and 

were supplementea by U.S.G,S. Quad Maps which have 5 foot 

• contour intervals (Reference 2). 

Table 1 cross references section designations by showing 

the computer section number which corresponds to the 

cross section letter shown in Exhibit 1. Table 2 lists 

discharg_es that have been approved by the Michigan 

Department of Natural Resources (M.D.N.R.) in the 

Wyandotte Flood Insurance Study. These discharges have 

been used for the South Branch Ecorse Creek within the 

City of Lincoln Park which extends approximately 1.0 

mile west of Wyandotte. Exhibit 2 contains bridge 

sketches as well as bridge loss coefficients. 

A. METHOD OF ANALYSIS 

The HEC-2 backwater program was used in developing 

water surface profiles (Reference 3). The HEC-2 

analysis from the Wyandotte Flood Insurance Study was 

used from the downstream Lincoln Park Corporate 

Boundary to the end of the analysis, and is presented 

in Exhibit 3. The HEC-2 printouts including computer 

cross sectio~ plots from the end of the Wyandotte 

F.I.S. analysis to the upstream Lincoln Park Corporate 

Boundary are presented as Exhibit 4. (Exhibit 4 is 

contained in the 11" x 15" folder enclosed with this 

report.) Water surface profiles resulting from the 

backwater analyses are presented as Exhibit 5. 
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B. 

c. 

D. 

E. 

.. 
VARIABLES AND COEFFICIENTS 

Roughness coefficients (Mannings "n") were estimated 

by field inspection at each cross section. Typical 

roughness values for the main channel of South Branch 

Ecorse Creek range from .03 to .035; roughness values 

for the overbank areas varied between .03 to .06 for 

all floods. These values are indicative of summer 
' 

month conditions and are consistent with values 

recommended and useq in engineering practice (Reference 4). 

Contraction and expansion coefficients selected are 

0.3 and 0.5 at bridge sections and channel transitions. 

HIGH WATER MARKS 

There is no documented high water data on the South 

Branch Ecorse Creek. 

STARTING CONDITIONS 

The South Branch Ecorse Creek is a common borderline 

between Lincoln Park and the City of Wyandotte between 

cross sections Hand w. Therefore, the HEC-2 computer 

run (Exhibit 3) from the Wyandotte F.I.S. was utilized 

for this segment of the hydraulic analysis. From 

cross section W to the upstream limit of this study, 

additional HEC-2 computer runs (Exhibit 4) were performed 

and flow rates and elevations from section W of the 

Wyandotte study were used as starting conditions. 

SPECIAL PROBLEMS 

The Method 4 encroachment option in the HEC-2 computer 

program was not used on the South Branch Ecorse Creek. 

The 100 year flood stays within the channel banks at 

all locations, therefore, the floodway was set at the 

top of banks. 

-3-
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F. 

.. 
GENERAL 

Computed water surface elevations were developed to 

an accuracy of 0.5 feet for floods of the selected 

recurrence intervals. 

All elevations are referred to the U.S. Geological 

and Coastal Survey (U.S.G.C.S.) Datum. This datum 

is equivalent to the National Vertical Datum of 1929 

(NaG.V.D.). 

The hydraulic analyses for this study were based only 

on the effects of flow unobstructed by ice or debris. 

The flood elevations are considered only if hydraulic 

structures, in general, remain unobstructured and do 

not fail. 

-4-
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I COMPUTER 

SECTION I NUMBER 
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2436 
3186 
4186 
4281 
4931 
6981 
8031 
8147 
9397 

10297 
10897 
11017 
11477 

,11528 
lJ. 721 
12689 
13269 
13309 
15144 
15434 
15555 
15859 
16340 
16379 
, .., , 0 ,1 
.LI.LO":t 

FIELD 
BOOK 

STATION 

44 + 95 
39 + 15 
38 + 75 
20 + 40 
17 + 50 
16 + 29 
13 + 25 

8 + 44 
8 + 05 
n L nn 
V T vv 

.. 
TABLE l 

LINCOLN PARK, MICHIGAN 

SOUTH BRANCH ECORSE CREEK 

(SEXTON-KILFOIL DRAIN) 

CROSS REFERENCE INDEX 

FW & FB 
LETTER 

I* 
J* 
K* 
L* 
M* 
N* 
O* 
P* 
Q* 
R* 
S* 
T* 
U* 
V* 
w*o 
X 
y 
z 
M 
AB 
AC 
AD 
AE 
AF 
AG 

DESCRIPTION 

Confluence w/North Branch 
Valley Section 
50 Ft. d/s Emmons St. Bridge 
u/s Face Emmons St. Bridge 
Valley Section 
Valley Section 
51 Ft. d/s Harrison St. Bridge 
u/s Face Harrison St. Bridge 
Valley Section 
Valley Section 
76 Ft. d/s Harrison ~t. "riage ffL 
u/s Face Harrison St. Bridge #2 
51 Ft. d/s North Bound Fort St. 
'd/s Face North Bound Fort St. 
u/s Face South Bound Fort St. 
Valley Section 
d/s Face Howard Avenue 
u/s Face Howard Avenue 
Valley Section 
d/~ F~ce Dix Aven11e 
u/s Face Dix Avenue 
Valley Section 
d/s Face Hazel Avenue 
u/s Face Hazel Avenue 
Valley Section Lincoln Park Corporate 
Boundary 

I 
I 
i 
I 
I 
I 

* Cross Section From Wyandotte F.I.S. 

I 
I 
I 

-5-
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TABLE 2 

CITY OF LINCOLN PARK 

SOUTH BRANCH ECORSE CREEK FLOOD FLOW DATA 

LOCATION 

Confluence w/ North Branch 

, (X-Section I) 

Emmons Street 

(X-Section L) 

Elev. 

Elev. 

10 YR. 

3/fo I 

~ 
577.03 

1120 

577.76 

DISCHARGE - CFS 
50 YR. 100 YR. 

4100 

577.97 

1620 

578.93 

4410 

578.27 

1760 

579.28 

500 YR. 

5160 

578.'99 

2055 

580.06 
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III. NORTH BRANCH ECORSE CREE~ (DETAILED) 

Detailed studies were performed on the entire North 

Branch Ecorse Creek.within the City of Lincoln Park. 

This study includes data arid information developed for 
the City of Ecorse, Michigan Flood Insurance Study 

(Reference 5). In addition a total of 15 cross sections, 

11 bridge and 4 valley sections were field surveyed by 

Wade, Trim & Associates, Inc. and were supplemented by 

u.s.G.S. Quad Maps which have 5 foot contour intervals 

(Reference 2 and 6). One bridge cross section was 

obtained from construction plans (Reference 7). Table 3 

cross references section designations by showing the 

computer section number which corresponds to the cross 

section letter shown in Exhibit 1. Table 4 lists 

discharges that have been approved by the Michigan 

Department of Natural Resources (M.D.N.R.). Exhibit 6 

contains bridge sketches as well as bridge loss coefficients. 

A. METHOD OF ANALYSIS 

The HEC-2 backwater program was used in developing water 

surface profiles (Reference 3). A portion of Lincoln 

Park has a common border with the City of Ecorse at the 

North Branch Ecorse Creek. Therefore, the HEC-2 

computer analysis from the City of Ecorse Flood Insurance 

Study was used for the downstream portion of this study 

(Exhibit 7). From that point, which is the upstream 

corporate limit of the City of Ecorse, to the upstream 

limit of this study, this office performed the HEC-2 

computer backwater analysis. The HEC-2 printouts .. 
including cross section plots from the end of the 

Ecorse F.I.S. analysis to the upstream Lincoln 

Park corporate Boundary are presented as Exhibit 8. 

(Exhibit 8 is contained in the 11" x 15" folder 

enclosed with this report.) Water surface profiles 

resulting from the backwater analyses are presented 

as Exhibit 9. 

-7-
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B. 

.. 

VARIABLES AND COEFFICIENTS 

Roughness coefficients (Mannings "n") were estimated 

by field inspection at each cross section. Typical 

roughness values for the main channel and the over

banks for all floods are as follows: 

1. Reach between cross sections A•and L, from 

City of Ecorse F.I.S.: 

a) main channel .025 - .033 

b) overbanks .035 

2. Reach between cross sections Mand AO: 

a) main channel 0.035 

b) overbanks 0.04 - 1.0 

These values are indicative of summer month conditions 

and are consistent with values recommended and used 

in engineering practice (Reference 4). The high 

Mannings n values in the overbanks are representative 
- -

of a single structure or a high density multiple 

structure area which is considered non-effective 

for flow. Contraction and expansion coeff{cients 

selected are: 

1 .. 

2. 

Reach between cross sections A and L, from 
City of Ecorse F.I.S., 0.3 and 0.5. 

Reach between cross sections Mand AO, 0.1 

and 0.3 for gradual channel transitions and 

0.3 and 0.5 for bridge sections. 

-8-
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C. 

o. 

E. 

F. 

: . 
HIGH WATER MARKS 

There is no documented high water data on the 

North Branch Ecorse Creek. 

STARTING CONDITIONS 

This report utilizes the HEC-2 computer run for 

the City of Ecorse F.I.S. (Exhibit 9) between 

cross sections A and K. At cross section L, the 

valley section data from the City of Ecorse F.I.S. 

was used as the starting c~oss section for the 

upstream reach of river. The starting flows were 

taken from Hydrology Report for the City of Lincoln 

Park and the starting elevations were taken from 

the City of Ecorse F.I.S. 

SPECIAL PROBLEMS 

The floodway for the North Branch Ecorse Creek is 

mostly controlled by allowable expansion and 

contraction ratios at bridges and densely developed 

areas along the creek which render overbank flow 

areas ineffective. Three of the valley sections 

in this study were considered unaffected by expansion 

and contraction ratio limits, therefore, the 

Method 4 encroachment option in the HEC-2 computer 

program was used. The results of this encroachment 

run were incorporated into the final floodway 

model • 

GENERAL 

Computed water surface elevations were developed 

t~ an accuracy of 0.5 feet for floods of the 

selected recurrence intervals. 

-9-
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All elevations are referenced to the U.S. Geological 

and Coastal Survey (U.S.G.C.S.) Datum.· This datum 

is equivalent to the National Vertical Datum of 1929 

(N. G. V. D. ) • 

The hydraulic analyses for this study were based only 

on the effects of flow unobstructed by ice or debris. 

The flood elevations-are considered only if hydraulic 

structures, in generai, remain unobstructured and 

do not fail. 
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I COMPUTER 

SECTION 
NUMBER 

I 
I 
I 
I 

2736 

3836 
4786 
4846 
5936 
6786 
6916 
7936 
9136 

10286 I 10336 

• 10636 
11536 
12324 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

12368 
13295 
13726 
13965 
14337 
14403 
14460 
14522 
15292 
15870 

15914 
16244 
16504 
16876 
16963 
17305 
17502 
18156 

18196 
18545 
18879 

18911 
19162 
19264 
20130 

20169 
20269 

WTA 
STATION 

86 + 03 

78 + 03 

68 + 54 
64 + 23 
61 + 84 
58 + 12 
57 + 46 
56 + 89 
56 + 27 
48 + 57 

42 + 57 

39 + OS 
36 + 45 

28 + 44 
26 + 47 

19 + 73 

16 + 04 

12 + 54 

9 + 87 
8 + 85 

0 + 00 

.. 
TABLE 3 

LINCOLN PARK, MICHIGAN 

NORTH BRANCH ECORSE CREEK 

CROSS REFERENCE INDEX 

FW &·FB 
LETTER 

A 

B 
C 
D 
E 
F 
G 
H 
I 
J 
K 

L 
M 
N 

0 
p 

Q 
R 
s 
T 
u 
V 
w 
X 

y 
z 
AA 
AB 
AC 
AD 
AE 
AF 

AG 
AH 
AI 

AJ 
AK 
AL 
AM 

AN 
AO 

DESCRIPTION 

Valley Section 300' u/s Confluence 
w/South Branch Ecorse Creek 
Valley Section 
39' d/s Mill Street 
u/s Face Mill Street 
Valley Section 
49' d/s Southfield Road 
u/s Face Southfield Road 
Valley Section 
Valley Section 
SO' d/s Empire Street 
Empire Street, Bridge has been 
removed 
Valley Section 
Valley Section 
d/s Face Austin 
Center Line Austin 
u/s Face Austin 
Valley Section 
d/s Fase Victoria 
u/s Face Victoria 
d/s Face North Bound Fort Street 
u/s Face North Bound Fort Street 
d/s Face South Bound Fort Street 
u/s Face South Bound Fort Street 
Valley Section 
d/s Face Lafayette 
Center Line Lafayette 
u/s Face Lafayette 
d/s Face I-75 
u/s Face I-75 
d/s Face Industrial Drive 
u/s Face Industrial Drive 
d/s Face Penn Central R.R. Bridge 
u/s Face Penn Central R.R. Bridge 
d/s Face Porter Street 
Center Line Porter Street 
u/s Face Porter Street 
Valley Section 
d/s Face Raupp Place 
Center Line Raupp Place 
u/s Face Raupp Place 
d/s Face Dix Road 
u/s Face Dix Road 
d/s Face Frank Avenue 
Center Line Frank Avenue 
u/s Face Frank Avenue 
Valley Section 
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LOCATION 

Confluence w/ south 

(X-Section A) 

... ~ ___ ., __ 
Park-Ecorse LJ.nc::o.i.n 

(X-Section L) 

u/s I-75 

(X-Section AB) 

TABLE 4 

CITY OF LINCOLN PARK 

NORTH BRANCH ECORSE CREEK FLOOD FLOW OATA 

Branch 

Elev. 

... _____ , _____ 
t:1ounaary 

Elev. 

Elev. 

10 YR. 

1500 

577.14 

850~ 
c...----- , 

582.06 

7-70· 
~ 

585.47 

DISCHARGE - CFS 
50 YR. 100 YR. 

1950 __ 

578.14 

1250 

583.19 

1160 

587.30 

2100 ---~-
578.47 

z_z,.~ 
1410 ~ 

583.53 

1330 

587.75 

500 YR. 

2495 

579.26 

1840 

584.43 

1940 

588.78 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

. . 
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EXHIBIT l 

EXHIBIT 2 

EXHIBIT 3 

EXHIBIT 4 

EXHIBIT 5 

EXHIBIT 6 

EXHIBIT 7 

EXHIBIT 8 

EXHIBIT 9 

.. 

IND~X OF EXHIBITS 

Field Cross Section Location and 100 Year 
Flood Plain Floodway Map, 2 Sheets. 

Bridge Notes and Sketches, South Branch 
Ecorse Creek, 5 Sheets. 

HEC-2 Backwater Analysis from City of 
Wyandotte F.I.S., South Branch Ecorse Creek, 
28 Sheets. 

HEC-2 Backwater Analysis with Cross Section 
Plots, South Branch Ecorse Creek 
(Separate Folder). 

Stream Profile, South Branch Ecorse Creek, 
2 Sheets. 

Bridge Notes and Sketches, North Branch 
Ecorse Creek, 16 Sheets. 

HEC-2 Backwater Analysis from City of Ecorse 
F.I.S., North Branch Ecorse Creek, 41 Sheets. 

HEC-2 Backwater Analysis with Cross Section 
Plots, North Branch Ecorse Creek (Separate 
Folder) . 

Stream Profile, North Branch Ecorse Creek, 
2 Sheets. 
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CITY OF LINCOLN PARK, MICHIGAN 

SOUTH BRANCH ECORSE CREEK 

AND NORTH BRANCH ECORSE CREEK 

EXHIBIT 1 

Field Cross Section Location and 

100 Year Flood Plain Floodway 

Map 
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CITY OF LINCOLN PARK, MICHIGAN 

SOUTH BRANCH ECORSE CREEK 

EXHIBIT 2 

Bridge Notes and Sketches 
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CITY OF LINCOLN PARK, MICHIGAN 

SOUTH BRANCH ECORSE CREEK 

EXHIBIT 3 

HEC-2 Backwater Analysis From 

City of Wyandotte F.I.S. 
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CITY OF LINCOLN PARK, MICHIGAN 

SOUTH BRANCH ECORSE CREEK 

EXHIBIT 4 

HEC-2 Backwater Analysis with 

Section Plots (See Separate Folder) 
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CITY OF LINCOLN PARK, MICHIGAN 

SOUTH BRANCH ECORSE CREEK 

EXHIBIT 5 

Stream Profile 
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CITY OF LINCOLN PARK, MICHIGAN 

NORTH BRANCH ECORSE CREEK 

EXHIBIT 6 

Bridge Notes and Sketches 
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I FORM 25 0 

(3131 291-5400 

~:I~~-~ ~u~~ joc_, 25185 GODDARD ROAD 

WORK SHEET · .-., TAYLOR, MICHIGAN 48180 

I Br,d.9e Locaf/on _: 
Brlcl3c ,l._os5e_~ - SB C,._i1c/ 

RB.P'fIAIIHCIJ 

I /. XI<. (P/er Sl)ci/,C {'0€fl/cit1i.), o /l[C--<-
_XK0/2 (Loss Coel{/c/ent).:/.o t-.Z/c, &k=k--r-1-k-

4
=1-k=p= manu...al I 

where J:~, fricf/on /oz C'oc{f/cient I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

kc, entrance. /0.55 Cotf"f/c/e.nt 
kp, loss fro,n 1'rJterrnec1'0--le piers 

T:>esc.rip_f ion of BriciJ,.e.. : · 
/:, = .:29. I nii?. L 1 R. 9',& for EnJ_lish an,ls 

/}_,,,, - 11.fJ =-___ ··•- - &,Q 

~a 3/~~~)..~7 £%" ~-~~~ -~ = ~ '/ 
17 leoo,po5i I e) " , o l.

Kf =- :;._9, I I( { 'o v J.;i. x .: ,IS' 

(8)-r hrrd:Je he15 no Jnferntec/iafe piers 

kp=- (), OS" t't_ b/dae has iofe1t11ed/a-fe ;-:;iers /!Gc-2 
J manae,/ 1 

I ; ;'~~~~ /"~-~C•,·:~-, ,.,s~ ~'.:,~-~.,+-r -
0 

=? 0 = ;.,s- ~tC-.c. n1a·(1a 

I 
:r: R~L£~-: ~;~~~~~,p- i:;~i~'':'.':"u;;i~~ - (;- ii reoo C>f{ Bf care~--) 1 

5. BWC ~ bol+on 1 , w,cH h d bridqe opt>n, r.q (inc. pie.r!>) , ,2 B I 
'9 BWP" -to-tr1I 1.od~/1 .?{ obs-t-ru.dion "..J_..::::.o___ held data : 
7. BAffA:.. b-;d1e openiflj :: ___;l'-'-6---'9'----

SS = side slope = D 

i li--.orizonta.l per I verficai u.n,'t) J 
9. ELC.Hll = tlt.va+ion of channel invert 11/5 side,=- _5_7_7. __ ~-

1 (0 it q,ua/ -lo minirnu.m elevation in Rtevi'ous x-scc.t 
IO, tLC.I-ID-: [/£Vol-ion of channel in~er~ D/5 siae: .577, 

I 

I a · n · t ;oa in Prek'icuc. - se.c. . 
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I FORM 25-0 ~:11~~ •• ~ ~~~ loc.. . 25185 GOD(?ARD ROAD 

1313) 291-5400 WORK SHEET , .-~ !AYLOR, MICHIGAN 48180 

I l3r/dge Locaf/on _: N,/Sl.>'•.,. .. A lc<>..-rr... v;.£;/ .. s. ,_,;,J-/Jrl'/rr ""v""""CB 

Br/cl3e ,.(_oss~s - SB C,_i1c-/ 

I 1. Xk. { P/er 5/)d/ ,C fotfl/clt, i): · o · 
XK0/2 {Loss Coef{/c/ent)-·J.o t-Z/c q &k=krfK,1-lt-.. i 

I 
I 
I 
I 
i 
I 
I 
I 

r - - ✓ T -ti> •-r 
where I:✓ , /i-;cf/on /o.z ('ocff"ic/e11t 

Ke" entrance. IO$.S Co€ff/c/e11t 
"'- - lnc..c fr-J"J1>-, /.rJfPrn?~A.·..,,,.~..Jlt" ,-....:,,,,,, __ 
,.._,~~ , __ t.J '" ..,,,, '"''''-'l'ILLJILJ'L. j"'C.f..::l 

f:J€scripiion of Br,d3.e. : · 
~ = .29. I nic! l ~ R. '1/.s for En3lish t1n,l.s 

/Jrea = 330 fl =-___ w. =- 7Cf. I 
R~ %p ~~0

1 .. &f. 17 R¾: ~.';f/ -1. =t./ I 
_ ~ ll leoo,po::;i~e') =V o!J •'f:_~(o1s ;~0 ': ,i,2.h 

l:f =- :J.9. I I( { ,02./:, J-< x 11 • 1 'l//4,7/ = ,/?--

\ 

~ al Xk'of> I t ,/7,, • , 7 + b • /, 91,, 

/l[C-,2, 
manaal 

I 3. Cof:Q = loeffi·c.;enl of. d;sd·,013c =- ...s.o l-lEC.--12_ ma.I 
4. RDL£JJ, LenjHi_of_ we,~ =- . o (o ii rcod ol{ BTcarc.k.) 

I 5. BWC =- boHon I w,d{ h d br1dqe ooen,na (inc. hie.,~\: J.. &, YJ 
- Co BWP= -¼oiAl !,t.)d-H,~ ~ obs+rU:<.:H6n·,, J · - O --✓ ...c..,_____ hdo. dct½a 
· I 7. BAl?.f.A=- b--;d1e Dpeniflj :: 330.tJ 

55 ::. side slope " __ Q"'----

1 O,ori zont a / per I vert,· ca I u..n it) 
9.1:LCHl.t = tllvation of channel invert U/5 t,ide,:. S7'-/, '! 

In .•r,,,._ ...... 1 ,_ ._._ .... 1.,, .• _..L_. ___ . _____ ., ..... __ , 

I- . . "-" n ~uo1 -ru m1n1rnu.m e,1c..vo11un '" P.rev,ous 11-~1.) 

10, fLC.HD ~ t/£Vation of channel in-.Jert D/5 Sicte = · 1 'I. 6 
O . I t,oa in o,evi('i1c.. - sec. . 
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I 
FORM 25·0 ~:,1~~ .. ~~~~ loc_ 2S185 GODDARD ROAD I C3131 291,!',400 WORK SHEET · .-__ TAYLOR. MICHIGAN 48180 

Brid3e Loca f/on _: P-e11,. r..vi {,,,/ fl. . 
I Brlcl3e. l..o~5t!..~ - 5B C ... i1c/ . 

I. XK. {P/er SIJdi,c focfl;c1::,x.): /.JS 
I.XK0/2 (Loss Cocf(,-c/ent)--/.o rZ/c, £k=J:r1-k6.1-kp 

JVhere ~, /ri'c,t/on lo~ C'oc{f/cie17t 
k.e.. enfrance loss eoeff,c,e.l"Jt I 
kp = Joss Iron} 1rJfern1ed/crlc piers I DesCl'ipfion of Br✓-1.e. : · 

I:, = ,?9. I niil l 1 R. i',& for Enqlish ttn/f s 

I 
I 
I 

llrea -= ,.~ol... =--~- --'wp=- 7 f. '/ 
£-,,_ %p~.1.-lL £% =3.o7 ,/.= /t/7 
17 IC'oo,po:;ile) ... (S• 1[r5• o.o,s(p.y)_ ·•?:~) 

Kf = :i_g, I I{ { • o~ :i )~ x I q 7/'3, 01 

--._--4_~ __ 0 ,1 hr,d_Je has no /nferniecl;aie piers 

REl'PSAIINC6 

l/[C-,2. 
/J7onL.1..al 

I 
I 
I 
I 

kp= ~,OS" t't br/d_Je /;as inlettJJed/a-fe j:>iers /lic-2 
1 

I manv.cl 

~ X1<oe:.. I t • '1 'f +- .• s- +- 0 .: o< I t/9 
-3. CoF Q = l.Deffi'c.ienl of. clsd-,01 j c =- .1.o J.jfC.-z ma,ll · 
IJ. RDLCr,J , L6n~-H;_ of we.,~ =- . (? i.f reod Df{ BTcar(.k.) 

5. BWC ~ boHon I w,d{h cl br,d.qe open,r.q (i"l. 1:>1e.r~) = ~7. "2,.. 

Ito BWP= -toi;:il 1Jid~i 1 o{ ot.6-rru..dion" .J j;'&,, f;·eld data 
7. BAR'EA=- b-;dje openillj :::: / OJ. 

I'"' SS ;; side slope., ., _____ I 
O)orizonta.l pe.r I verlic.o/ u..nit) i 19. ElC.Hl.t = f/tva+ion of channel invert U/5 side.:.. s17. 't 

. l0 if ~ua/ -lo minirnu.m ele.vation in Rrevlous X-sc:cJ. •o, ~LC.HD~ t./£Vo+ion of channel in~e.r~ D/5 Side= 577 9 
I O · 'n· I t;on in hrf'Via,c. - s~c . 
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CITY OF LINCOLN PARK, MICHIGAN 

NORTH BRANCH ECORSE CREEK 

EXHIBIT 7 

HEC-2 Backwater Analysis 

From City of Ecorse F.I.S. 
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CITY OF LINCOLN PARK, MICHIGAN 

NORTH BRANCH ECORSE CREEK 

EXHIBIT 8 

HEC-2 Backwater Analysis 

with Cross Section Plots 

(See Separate Folder) 
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CITY OF LINCOLN PARK, MICHIGAN 

NORTH BRANCH ECORSE CREEK 

EXHIBIT 9 

Stream Profile 
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--=A~~A= 2.2 
Vl:.I.."' 0,3 

97.4 
66.3 
s.6 

CBU15 
QRds 
llElil£i 
XLOSR 

Jl....Q 

9-
.ll.a.Si. 
221; 

'!1'i'~ on 

2.4. 
l.i...j 
o.s 

tfSEt K 
ALOB 
.KbU 
I'TRl AL 

24?,Un 
2. 

0.120 
2 

Ji.6. 
AC:H 
xfuc.J:!. 
I'ot 

fi4?e't8 -··co~ 
o.i)JS 

0 

CHSEt = 

J:l.lL 
AROB 
XJllR 
!CONT 

.il.aA1 
11; 

0.120 
0 

6b.?e00 

!:ii 
VOL 
JilbJ. 
CORAR 

~ 
2. 

0,035 o.o 

01 ass 
Tl-iA 
f·1 MIN 
10P•.1ID 

.0.....0.0. 
. i. 

6J1,80 
Sb,55 

fJ A~ I' El C,1 
LEFT/RIGHT 

- ss.iA 
ENDST 

6/+1,Ali 
6'>0 • 'JO 

101,7 
166.30 

0 sECNO 12u1.ooo 
• __::__}.z_oJ.oo 4a31 642.Ql 0.0 &42,91 643,42 0,51 0,93 0,01 641,50 

380. 14; . 359; - 7- --· 17. -- 6i. it,; 3. 1. e,i.2.00 
..O...ltl! a.Sb 5.88 o.t.A 0.)20 n,aiS 0,l?0 0,035 63i:l,6() 11 

• 0.0042,so 22s~ 22s; 22a; 1 · o o o.o -6!:>,64 1tJo.s<:1 

• ogi 

• 
• 
• 
• mu 

• 
• 
• 

_ti_Ql.ol~_l,l.lS_T.RIHUUJllLfOR SEC~IO= 12Q7.QQ PISEI;; 642,91 -- ' ''' - . . . . . 

PER GI= 1.2 2,6 94,5 1,7 
=-

VE:.L:a 0,::> i;o $,9 o.s 
OSf.CNO 1~34,IJOO 

!:it.i.;,\JO I 4~~ X 

1434,00 4,29 643,89 0,0 643,BS 644,40 0,52 0,98 0,00 642,50 
--· -..3B.U.,__ - I 4. . 3'; - - - - . - - . • . - . . ,. 

o.o~ n;ao 5,9~ 0,40 0,120 0.035 0.120 0.035 oJ9,6o 11s.10 
_Q.,.004.JS.~ ?2?- 22z: 22~~ 2 ·g .. 0 0,0 -~fll 179-./4-1,-----------------------

FLOW DISTRIBUTION FOR SECNO: - - .. ---------
STA= l!So 125, 

_:__ec:.JLQc;; I ..J. 
AREA= 6.~ 

VEI.= ri,e, 

132, 
2... -
9-7 
i,n 

1~3~,00 

150. 

i&0,7 
-s., ,-·- 13,3 

. ii 5 

Ct/SEL= 

lBOo 

t,4.3. 89 

• 
• 
• Ill 

• 
• 
• 
• ffi • 
• 
• 
• 
••• • 
• 
• 
• .• , 
• 
• 
• 
• 
••• • 
• 
• 



• *SECNO 1~61.000 
, ... ~ !??.~ .oo '?•3? 6?~•8? o.o ~~'?-~? ~~5.3~ O.IG-~ Qe95 OeQO 643.40 

·: 3ao. 15. 357. e. 1a. 62. 16. 4. 2. 6bJ.90 
\.: O~O~ O,il5 5-7~ 0-4~ Q•l?O 0.0~5 Ool?I? 0.035· 640~50 ll'?o54 
I· :a 00003989 227, 2270 227. Q Q Q Q.Q 68,01 JB?eSS I • - . -. . . . . . 
• I 

• 
• DOU 

• 

ELO~ D1S!RlbU!~ON fOR SECNO= 

STA= 
= 

AREA= 
'.llf.L= 

115- 125. 

1. ·; 
Ll 

10.3 
1 

132. 

1661,00 C\iSEL= 644-87 

!SO. l tl3 • 

62.1 15-7 

~~CNO 1666.0,.II..U. _____________________________________________________________ _ 
. 1888-06.. 4-49 645-79 O• O 645.79 646-23 Oe44 0-87 o.oo 644,50 

··-3eo,, ~11~ ... 345; -?4e -- 14~ ---6?, 40; . 4.; =-,. -044,,•0 
0.10 o~s1 s;s1 o.s9 0.120 o.ojs o.i20 0.035 641.Jo 134.93 

• ___()_...O.o.3£i2.!:i 22!~ ???; ?21~ - · 2 · ·g · o ~-o -~s;?s 2· · 
'. 

• fLO~J DlS!Rll:IU·T_l,ON fOR SECNO= !f!88~00 CrJSEL= 645.79 

135. 14•1. • = 
148. 166. 224 • 

lff. AREA= 4,0 ? 
• = . ~ 

&2.0 40.0 

• ... 

• 
• Jft 

• 
• 

~ECNO 2ll5 
. SECl\'0 •. 
2 · 
TIME 
S~OPE 

DEPTH 
QL,Oij 
VLOt; 
XLOB~ 

C01:SEL 
Q.Qj-

VCK 
K4t! 

CRHJS 
.0B.Q.8. 
iiRbB 
XL06R 

b!SELK 
AUli:i 
XNL 
ITRil\l 

EG 
ACH 
XNCH 
:w.c. 

____ .....,,_l;;CNO 21 JS STA 24:::Sn EROM EI~I_D l:lOQi< AND Al!AO MAP 

HV 
AR!IB. 
XNR 
ICONI 

HL 
.ll1ll 
~/TN 
CQR/IFl 

OLOSS 
IJ:iA 
t.LMIN 
ioe•-10 

BAI\K ELt.V 
I EfTIIH 

SSTA. 
EAi 

----21.1..5..00 L.35 646.65 Q.Q 646,65 641, )'; (),49 0,91 0.-0-2 645,.:,·.u------------------------
3800 ·10. --350. 20, ---Iii!. - 60~ 33. 5; 3, -645.40 
0 el l O; f:43 Se Bi O a E,Q 9 s J an O, 0 JH O, 1 iU\ 0, OJ$ b4 2+JLQOL.--ll,,'JJ~5i-.,.-44Kifj'-------------------------

O e O 043 l 7 227. 227~ 227~ - 0 -0 . O 0-0 82~86 218,3~ 

~ • -F,'.L.0.11,LD • ·- · 2115 - ___ ,oo .. . £'1SELs · 646,~S 

• au• • 
PER Q: O.S 2.1 92,2 -s. 2 

__ ,.ARE:.A,,,,=---w. "''---~ ..... --..... ~,_,__--~~ ....... -------------------------------------------------
VEL= - ~ " -'- · 0 

-0. C, 

~S~CNO 2359,000 

SECNO· 2359 501 D/S 6 MILE ~RIDGE fROM FIELD SOOK AND OUAD1 MAP . ------· ·- . " . . . - . ·- ...... - .- ·-· .. , -
2359,00 3.39 647,69 o.o 647,69 648.0? 0,93 1.34 0.13 c,44.40 

__ ·:_Jao, ·1-.. ··355; 15, . li, -- 4J; ll~ - s; 'j 
• 0,12 1~36 8,07 l,36 0,120 o.oJ~ 0.120 0-035 644.JO 126.H7 

0,007Z40 j()ji, ;iL!44; ,no; ·2 ·g g ·11.(1 --~2f'l4--tl-1&liii:1:ll-r,¼l¼i-----------------------... 
unu 

• 
- .- · ~ ' ..... ~.. - - ...... ·-

flOl'J D!STliHl:IUTION FOR, SECNO::i 
._ - - -. . . -· - ... ' 

STA= 127, 
.. 1f .,I nr,: " • • 3 , ("'~ 

134, 147', 
Q ... , ... • 

2359.00 ... - . - .. CWSELi=-• ~?'7-~9 

153. 
,"I, j'" ~ 

I: I' 

I. I 



• At<t.A= 
i,C"t -
¥'-L.= 

lu •. 
'! 4, 

'+.Jo·.· 
-n; 

AU•-

__ • ~ CCHII= !h_Jfil)_C_EHt!.l/..V=~_JOsl,o,.2.1:!.!L __________________________________________________ _ 

1
...,,.; ~Sl;CNO 2~09.00~- .. -

j · • • ~4~5 OVER!;ANK AH~A ASSUM~D NON•~Eff~!I_v;.~LL~A= 660.50 E:LREA=- 660.50 

'" •• 
• 
e 

• naa • 
• 
• 
• ,,,. 

SECNO 2409 STA 21:56 D/S fACE. 6 MIi E tlR• f80M f·Jfl Qi RQQK ANO AIJAD MAP 
- • ~ - M - • ~ I • - - - • - - ·- -

2~1!9t!l!) Jn1i:: fl4t!a02 o.o ~~~•DJ f!~~•IID 
380; - (J ~ .. 360~ - o. o • 48; 
Jl'-.12, !l.i! 1;2§ 11.0· n.120 n.OJ:i 

o.oo6se~- . !>O • . !!.o; ·so. - . 2 
- .. -

0 

ELOH PJ,;qRJB\J!l_QN fQl3 5§!;Nfl= 2!!.0!ilailll Ct!SEl a - - ' . -

--5TA::: 
PER Q:z: 100.0 

\/EL= a.ii 

SP~.f-. 

Sf;! ~~ M!lR QlEil ROLEN Rl:l.C.• atl2 
o.o 2.03 -3;00 · o .;o 12;1s o.o 

<>SECNO 2526.000 . . - . -
6070 ,LOL'J fLOl-J ~y NORMAL BR_I_D~E 

n • !i!!il o; 
0.120 

0 

6aS.Oi! 

Oo35 
- s. 

0.1135 
o.o 

BARE& 
89.:JO 

Oo03 
·3. 

&,1.i,. 30 
-i3;00 

ss 
o.o 

6/!llii,&Q 
'l,44;40 
!33~50 
!46.50 

ELCHtt 
64-J;ao . . 

- --- -- .. - --· . ·-· ~ . - . - ·-· fGPn:;,:. " ,. vou t:r::..t •.1,~-
!='~f-»i\,,.- 648.488 f'LLC.: 650.300 PCi-JSEc 648.015 ELTRDs 660.DOG 

~ . - - . - - - . 

3301 HV CHANGED MORE THAN HVINS • • 

_,33IJLl>I.QfilU\L8R[DGEnNRD= B MIN Ef IBP= ono.oo MAX fl IC~ 650.@Q . . . ·-· - . -, . . ... 

• . JU 

3495 OVERHANK AREA ASSUMED NON-~E[~f!lV~•~ll~A= 663.70 ELHEA= 660.70 

• SfCNO 2526 SIA 20=39 11/S Ei9Cf 6 MJLf BR, ERO'l Elf! 0 8001< M'O OUAJJ MAP 
f ~ • - .. -- ' - ••• - - -

2526.DO s.3a fl&:2. J a Q,D 6~9. 18 ~~~,6S · · jso; o. ··31:10; ·o. o. 70~ 
0, 46· 0 • 4,9 o...u, 

o; .. s; ·3; 
643,90 

E:>43;90 • I\ 1 -;_ n n '<'.:'A'? n _ ti " - , ,;n n n·•..t n_t~f\ n.n"';ls fi43 • S.Q. '.,.;., , .. n, 

0,002793 111. 117~ 117, 3 0 o -?~-2~ 13;10 146.SO . . 

fl Oh PlS!f:U,;lfI (_ON EQR SfCNC;; Z526e00 CNSEt -~ 649, J 8 

EICHO 
644-;Jo 

• 
• DII 

....S..t!l.~----13.2J~·:::-:----::---'''-"4 .... 7J•, _____________________________________________________ _ 
. PER Q: 100.0 

• •• ,. 
' • 

__ARf.A;:: 69,':i 
VEL= ·5,5 

0 S1::C~O 2576.000 

S1::CN0 257(> 50: UIS 6 MIL:g, tl~l.Q!3~ fR0;1 ~:_I~LCJ BOOK ANO, OUAD, r~A? 

2576,00 
-~, o; 

5.73 
-:ail. 

049.53 --3.-.~,; o.o 
~' ' .. 649.53 - .. ~,., ·, 

649. 79 
- •. 7 ··,.; 

0.26 
3 .. ~ ' 

o.oe - o: o.oe, 
••• 

643.90 
-' .3;<rn 

• 
• 
••• • 
• 
e 

• ,, . 
• 
• 
• 
• 
lLL • 

\ .,, 
• 
• llt 

• 
• 
• 
• tit • 
• 
• 



• Uel3 UorO 
n ~n•--~ -~•- ~~ -- -

4e,j .. Ue ,.,.. o.1~u .u..,.., u.i~v V • U.J!:> "'""'-'. au l l , ... i - . -- .. -- - - . -u 
.. 

~ -~ a -.::..:. ':- . .:..::..-. --'-
~u~ 5~~ ,::: 

una ~ 
,,_. 0 I '-""W IJ,l,::)ln.LCJUI ,1,Vl'lf ---- --- ------ --·-- ,...._ .... I'.'". - .e.i.n I'!',.,, 

I ..._.. ~ - . -· ~ , FOR SECNO= 2576~~~ C\1SEL=· D""I'.,. • =,:., 

I " STA= ! l9o ri~. 1~:-r. 
• -~Q= J. __ ~-~-~~---~-~----------------------------------------
,, AREA= 39.4 74.4 31 0 9 

15B. 

• VEL = Q • ~ - - -

• ---· -- DEPTH C~JSEL· CfH!rlS \dSELK EG 
Q- QLQ.a i:!~1:r GB!lB AL"iiB ACl:i 

Jft. TIME VLO8 i/CH \/ROB XNL XNCH 
SLQPt,: 1!1.Q!;!!c: xi:.~!:! XLOSf:1 fr8IAI :iat • 

HV HL 0LOSS BANK ELE:V 
A8ClB llOI Tldol LEE'.llBJGMi 
11.NR, t!TN t.LMIN - sstii.· 
ICUNI CQRAR roe1-i 10 ENDSI 

2824.00 i...12 649.82 o.o ~~9.82 !?S0.23 - - JBo. -25~ ,. -335-~ - zi:l, ~ 6 i ~ 20. 
o.41 o.JEr o.oa 645.ZO 
2i; 6. ·4. - 1:1~s.z0 • 0~15 0~95 s;1ta 0~93 0.120 0.035 0.120 o.oJS 645.10 121.9~ 

·•·· 
• ano •• 
• 
• 
• ,,,, 
• 
• 
• 
• 

__o. •. 002 ! ~ ~ ?'f~o 2!'tB • 

FLOW ~~S!Rl~UTION FOR SECNO: 

STA= 122. !~~- 1~7. 
_;::_ 

AREA= 26.4 6lol 
= 

CCl:!Y= 0.100 c 
<>SECNO 307<:!oOOO 
- 3072.00· 4,d6 650-46 

31:10~ -4e; 293. 
0.16 2~20 ~ 

0.00259? 24~. 241:lo 

fLOl~ UISJRit:tUYION FOR S~CNO:: 

SI~= 111. 122. l2B. 
PER Q::, 1 .4 11.1 

AREA= 4 
VEL= i.2 2.s 

OSf.Cil!O 3321.000 

?48: ii' 

2824.00 

156. 

21 .4 

L..!I. 
J',1. 

1....13. 
241:1; 

307?.0Q - . -

6':iQ.46 
-- 22; 
n.060 

2 

)92. 
77,2 9,0 

s.4 1,5 

() 

Ct'JSEL= 

aso.22 . s,. 
n,o·:ti, 

0 

C'rJSEt :::z 

l 511 e 

1 ,3 

o,'r 

. 2i:HlQ llll,\l, IH = ss·.33 dSEI~ 65],JB E~C QJ~ 
11!.IIT Ql= SB, RATIOS L~S,CH,~O~=- 0;~~33 0~?~3? 

]52, 

0 

649.82 

D......36. 
29; 

0.100 
0 

650,46 

55.:33 l1JSEL = 
0.0928 ,JSEL= -

-0. 0 

.o.....sa 
7; 

o.oJS 
o.o 

-jJ;ar. 

0-...0..l 
·4. 

646.40 
39~29 

iSS 

61+6. 70 
-646; 70 
117,4-A 
iS6.77 

~51 • 2B RftTIOs 0,0~~Q 
6!:,1,26 

J#f 3470 EN~~OACHM~N! S!AII.ONS= 122,3 148, 7 TYPt.=• 4 TAFIGET= 0,054 

• s;cNO ~3?1 K 

3321.00 3,4:'f 
• ao: ·3s~ 

0.11 2;64 
--O~..O.OS2.8i 24.9.. • • • 

651.17 - ~ 
6~86 
~ 

•• 
ll O ij 

~Lo:11 DlS!Rll:JUTI_O!'I fOR, SECNO= 

122. 120. 1~2~ 

:e 13~1 46.4 
2.. . "~9 

~ ... -

o.o 651,18 
2:z. - lJ; 

l~bb 0.060 
249; ~ 

3321.00 - ... ~ ~ -

1490 

16.2 -r.1 

...... 

~~1.79 
'46; 

O,OJS -
D 

C:l•JSEL= 

0.6::1 
u.. 

0.100 
0 

6!51.17 

0,89 
-~ 

0.035 
~ 

o.oa &4a.oo 
,.: 6,<i-o'--~'------------------------

647, 70 122,34 
-~3--~!----------------------. ' 

• ••• • 
• 
• 
• !flt • 
• 
• 
• no~ 

• 
• 
• 
• l11 

• 
• 
• 
• ., . 
• 
• 
• 
• .• , 
• 



• \-~ 
• 
• 
• 
• -lft, • 
• 
• 
• DUU •• 

0

SECNO 356~9~.~0UO~OL_-;::-::;-=--;:;;;;~::---,:i;;~~l~C!ll=;---5"z-:-ii1::isi~;---"i5~~1RA"W~O~--------------------== 2800 NAt' Ql= 
Nil.I.. 01= • ss~ 

52-39 HSEL= 652,39 ENC Ql= 
RATIOS LDBiCHtNO~~- ·-0;~~0~- ~~!?B~, 

52 • 39 \·JSELi= 
O .0906 ~/Sfl = 

652,49 RATIO= 
bs2: 4:9 

o.o 

~410 ~N~BOACH~~~I SIAIIQ~S= 122«6 IA8 • 4 IYPf= ~ TARGET: 0,055 
3569.00 .J-47 - 6~2-47 o.o 652.39 . 653;11 0.63 1.31 o.oo 649.30 

.JM.. "34. 320; 26e - ·13. ·41; 16; . a: ·4, 649,JO 
0.18 2-64 6~88 iooo UeUOU UoU~~ 0.100 0.035 649,00 122.56 'I K._ ,ii "' - ,; n n n"clc 

_fl, 0 0522? 2~~- - -- ~.a- 1 n fi 0,0 -PS.HZ 148,3~ z~a; 2fl,8 • 2 0 

[LO\·/ OIS!RH3UTION FOR SECNO: 3569000 Ct:/SEL= 652047 . . 

STA= 123. 120. 142. 141:1. 
.PER Q= a • 

A~EA= 12-B -46.s 15.7 
~. ·-= 

--.!.SJ;:._c;N!LJ_&.ll,,_ltil_lL __________________________________________________________ _ 

2800 NAT Ql= 43.7H ~SEL= 653.92 ENC Ql= 43.78 HS~Le 654~02 NAT!O= 
NAT Al=· 47 • kATIOS LOBoCH.RQ~=- b~OOJ4 0;9248 D,0118 H\EJ= 6 . ..... 

o.69 - -1.ss 
J~1Q E~CB~lltt:ll!iEIIII S:J'.AIIQf:!!5= 119:aD l 31 • ~ I:W:et = 

3s11.oo j.11 654,01 o.o 653.92 054.71 
4 IARGEY= 

2. · a. ~o; g~ ·3zfl; ·1. -
M~ • • so; o. 

Ool9 o.o 6070 o.iH 00060 Oa03S 0.100 0.035 
!h 901~5~ 24~. ?~@~ 24li; - 2 0 .Q .0.....0. 

rLO~ DISTRIBUTION FOR SfCNO= 3817-00 Cl•JSEL= 654001 -- -
STA= 11~- 137. 1380 

_ _,p__,f_,R _a_"- . . . - . - . 

AR~A= 56.'> 1.a 

a.one. 
o.oz 

a. 
650.30 

23-'>6 

o.o 

653.70 
-6so;1O 
114.00 
i31,Sb 

• ~CN.Q_AfJ~.5-LD=---------------------------------------------------------
- SECNO DEPTH 

Q- QI O!i 
CtJSEL 
ru:i:t-

CRll-/5 
GElciB 

WSELK t:.6 
€1108 11t1:1 

• TIME VLOo \/CH 
w::.tl 

VROl:I XNL XNCli 

• ,,,. 
• 
• ,. 

• 
• ,, . 
• 
• 
• 

SlDPf XI mu 

~A.:ro_ENCJ:<.UA.CHMfNT SillI I ON5= 

S;SMP 4o~s SIA 5=00 

11 DSl::t I l:EU t.l rec 

1.0 209,0 TYPt: 

[HQM [l!fl}? HOO!< AND @um MAP 

__ 4~-0-6S..oo i;,.09 655.69 o.n 6ss.s& fls&.1 n - .. ~-- _, L=L . -
- 38(1; J. - JC.8 ~ - - . 29. ;.; 6S. 

__ __,,,n .21 o .:l1 s: 14 l • 31 0.060 o. i) 55 
0.004011 24s. 24a • ?!~; -

2 0 

-ELJ)~.JlIS-Ulil:l.lJ.IlON EQR SECNQ= - . - ' - " 

,a6s·.oo I'' •SE!.= 

-Sll,;. 
fJi::R Q:. o.a 9lo5 

. -
1.1 

Al:tt A ii QI 1 6:i • l ZI. 
VEL= o.a s.J ·1.4 

OSECNO 4?50.~0~ 

~;!=NO ~250 BASg~ ON QUA!? MAP ANO SUl=ID• ~i'AP 

KV HL 0LOSS B/\1\iK ELf,\I 
IHlOB ltOI. l\lil b£t-l,lt;iJ;Gl:ll'. 
XNR \<JTN t:.U-HN SSTA 
1 ~0111:i: COl:,!I.\E! lOgWiO l;,Mt)l;,i 

l Tl'RGET= 201:1,000 

O.l.J l. 36 0.03 
21~ "'. 4. 6S2.00 

o. 100 0,035 651,(.)0 1/Jii!..az 
0 ·o.o --4b~27 148,49 -

655.68 



-~ .... ..,u.uu :,.-,~ ll.::>D•.Ji&:. u.u v.:,,., ... , '-'~ . _,,., u.~, u. 'I' u. u c:. 0.:>.1 •AU • • Jso; 1s. - 201 4~ 161• - ""121 - . - !if: I 121; 51. 511 6 
-

0.22 1;02 
. 

1 ;21 0 .. 060 o. 0~15 0.100 0 • 1035 651.0() 66. 7i. ~MY ~ 4o84 , .. , 
00001414 is5. ies; ia5; -

2 
... 

!l il o.o -59~~il 12-~•: . -
. •• -ft • I I ~ 

I • · !:Lo~, DIS!RI1:1ur10N !:DR s~~:No= ~250~00 CtJSEL.= 656.32 • •· - ~ 

STA= 67. ?~• 17. ~5. !15. 127. 
__ · PEB.__Q= 2.9 1. J SJ.I ~ll.2 . 2 • ii1 

• ARE.A= Ii O • 6 3.8 42.2 li:3~2 13.!, • VEL= l. <i f ,, ! -4.a ... ~·re e 6-1' 

• ..C.C.HV::: 0 •10.0. Ct.HY= 0 II c;· • <>Sl~CNO 44'>10. OCIO .. 
.. 

oua t1t • St.CNO 44!0 75! qts. f~AN£AV1L~A £~LV~RT BAS~O ON. QUAO MAP" SUBD • MAP • 
dt490o00 5-31 656.A·l o.o 654~.37 657-00 o.s9 0.2s 0 • l I~ 651.20 • • . • 3~(1 ~ 6i. - 2S• j; - • . !1;:? . 

~ ,~,; 31~ 
.. ·s. - e, 2c. 11:le 

Oo23 1;46 l!,;,97 0~~4 o .. ol!io o.oi~o 0,100 0.,034 f>51 • l(~ 96.17 
_o.,,..o 0.0.9 fi, j ?4ij~ 2~,o; 2&0; - . . 

2 
~ .... .. g o.o -~:z.~,~ 13i.ka~-g • - . - . . ~ , .. . . . . . . • 

• ELD~ DIS!RlBU!lON !:OR S~~NO= 4490.00 C!iSEL= 656.41 • - - -
/ff'll s ! •I\= 96. !12. 120. 131. 133. un ' _IPE.B Q= llf:io!I 11.,2 f:iotl I 
• AR!:.A= 1~1.e, 42;: 1 30.4 IJ.4 • I/FL= . i .s . i ;: iJ -0.9 in e 

• ~l~<Lll-?-!-~ • _J.&1.0_E.~R0M:..l:!MENT STAT i PN5= 101.0 ] 211110 I:tel' = l Ii18Gtis 211,,.00, • - - - - - ... . . .. . • ·.u:.C..tllo 451 s· .. 

• •~515,oo 5.32 6!:ifi •, 42 o.o 65(~- 38 Ei!:11.Cll 0.61 0.02 0, OlL 65 • 59; 2~1a. ·- .. 38. -
4i~ • 26~ '~~~ e,$}.cO UUD 380. 23. 10. ov, Oo24 1.56 1~06 o~8si 0,.060 o. ol•o 0,100 0 • 1034 65l • l-0 10.. • 0.000982 25~ · ~is~ ·2s; l 0 0 ·o.o 26,0() 127,00 • -

• -~Ll:ll!Llll~i.!.R;I:£.WU.ON... ~OR Sf5'N{!a !l!.515.00 C l>J SJ::.I. - E,5(1.4?, • • • • • 

-5..IJ!\= IO l • 112. 120 • PER Q= 
. 

ll5,~ 78.5 . - 6,0 -. • Ali!EAa ~1z. a ll2~2 -25, l 

• VEL= 1,6 . 7. i 0, 9 . • ,,,I 05!~CNO ~Si+0,000 1tu • 3410 ENCROACHMENT STATIONS= 106,0 122.0 TY Pt,"' l TARGET= 16,00() • . - ' . .. - - - . ' . . . . - .. -
• Si:. CNC) 454-0 X 

----- • •+540.00 5.10 656,30 o.o 65f>,26 ~S? • ii!2 0,92 Q,.03 0 .1 ~i 651,30 .. . 
39c,; 42. - . 3311; 6, - - ~4; 4 ~ . . . 

Hl, 5., 6Sl-.-.: • 0,24 1-75 a;20 0.11 0 .. 060 O • OiltO 0,100 0-034 651 .20 100.00 • --0 . ., 90 l ~O ~ ~!:i~ -a,t;,; ai; ·--2,.--g g - g ,. ~l--i-2-.. . .. ~ . . 

:e •• --~-
'" FLO.-. OlSTRil:'lUTION Fl~R SECNO= ~s~~~Q~ ~\'JS;L:':' 1~5~e~D ltt: - . . , . ... ' . - . . . -· . .. - . 

• S Tlli:: l OEi • 112. 120 .. 122. • .. ,f'R f.l::: - . I 1 I 147.· I 7 .... 



• ; ,..l<t.A= 
Sia= 

24.l 
·1..1 

~S~CNO 4~~4.00o·· 

tou.4 

~~!~~---"-~-----------------------------

1";,l!l f I' •. ---~-,-~0-1,..., "".'"Hc-V-~-':t-AN_G_~_l?_M_O_RE.-__ T_f:t_A_N_f:t_V_l_N_S ______________________________________________ _ 

CCHY=· o.~_Q_Q_g;;~H!.\l.!'=;___ll~~---------------------------------------------------~-= 

nu 11, 

• 
• 
• 
• 881 

SEC NO DEPTH CWSEL 
n- no;;,.,-, ;;..- .. - -----···· - - --- . 

CRll>JS WSELK EG HV 
QBQB AIQB ii 1:1:1 A8Df> 

t '1•tc. VLUl:I V\,;11 ······- -··· --·-·· ···-· VROB XNL XNCH Xl\!R 
SLOPE XLOBh X~fH 

7185 MINIMUM SPECIFIC· ENERGY 
~120 c.ruJ)!?AL ggeJR"i\ssyillgq 

lt~Qf;lfj :x.!B.X AJ Hit- I CDll!l 

HL ........ 
~JJN 
COB6R· 

3470 ENCHQACHMEMI STATIONS= LJl 1 ss- o rxet =· 1 TARGET;; - - - - ·•' 

-3~95 OVE~l;JANK AR!;A A551.fM\;1?· NPN-!;[~;ST 1_Yf •fl I fA= 659,20 fl RE/\1= 

OLOSS· 
-.: ... 
r.>. ·- -- • t.LMlN· 
iCekiID - . . 

lH4,000 

659-20 

• 
• 
• 

SECNO 4564 D/S ERAN~AVIL:LA ~~LV~RI r130M. r:xE1.:o, f?OOK AND susu. MAP 

4564.00 5-06 656-26 
.. -~-- Q~ -·sao; 

Oo24 o.o li-59 
.LJ!~75Qfl ?~• .. ?t·~ 

FLO~ DISTRIBUTION FOR SECNO= . - . - -

~.mtl- STA= llE>o, 124. 
·••• 'PERO= ·-

, • AREA:: 
___ V.,_.,EL= 

• 
• 
• 

__J;_(;HV= 0_._g_Q_O~. 
~S~CNO 4565.000-. 

S~.o_'__...-0.E.e.TH Ci'15EI 
Q - QLO~ QCH -
IIME Ill Oti )l(;I:! 
SLOPE:. XLOl:iL X[CH 

UGB 

656-26 656,27 - . - b; - - Ii~ 
o.o· 0.060 
-z~. - . -~ 

4564-00 

ce1ws l!ISEI II 
a~i:iB ALOB 
ll~llH Xbll 
XLOBR !TRIAL 

E>58e35' - . 3:3. 
o.o~o - . ·s· 

CWSEL= 

Eli 
ACH 
I bjc1:1 
lOC 

2.01:1 
. -~ 

0.100 . n 

655.26 

~~l 

AROS 
XbUi? 
ICOi\lT 

• 3370 NOR~AL ~RI_O~~•NRO= !I Ml,N ~LTRD= 665.00 MAX ELLCc: 659-20 

711:15 MINIMUM SPEC[FJC ENERGY 

0.01 
-~ 

0-034 . fi...D. -

t,ll 
VOL 
,11?~ 
CORAR 

0-70 ·s... 
651 • 20 
·- .t!.Jl.O 

ULOSS 
TWA 
EL.t.11 ~I 
TOPt,i l D 

BANK ELE.V 
• ........ _ ....... ::i... •=-

SSTA 
EfllllSI - . -

655.20 
. 655-20 
li6-00 
124,00 

61H I!; ELfll 
LEf.:T/HlGHt 

SSUI. 
ENOST 

• --31?Q CtHIJCAL-~T.fLZ\.ssu._ .,.-_"-'-"-.. ---------------------------------------------------

....3495 O.llEBBANJLA.eEA,...ASSl !MEO NQl\1-EEEECI I VE• Eb LEA m . . - - . - .. 
~-2~ 6-Sl.4&-11---------------------------

SE.CNO 456!> • ,,,, 4565-00 .--3ao. 
0.24 

a.oa~o!lii 

5.06 
j)~ 

o.o 
] . 

656-26 
- 31:10; 

l i .1:12 
l ; 

o;,s FACE. FRANCAVILLA. CULV. FROM F·-8- 11 suao. MA? - - -~ - .,. .. - -
656,.26 656-26 658-42 - - 0- - ~- -- ~~ 

2.11 0.01 0-05· 0ss.20 
, O, JZ, 0; . HI; . >---b-5-5'.-2:~-----------------------

o.o· 0-060 o.ais 0 .1 oo 0.034 051.20 116.00 
J • z ii: o -$,ZJ - W,00 ~~4,gg 

•• 
• 

-----------------------------------------------------------------------------------------------------------------
fLO!rJ O_!S!R~EIUTl_ON roR S~~N~= 4565, QO· Cl~SEL=· 656-2E, 

STA~ 116- 124~ 
·,,E:'.R Cl= 1n ,_n 

I 

II 



, • >-.':(t.A: .J4:- •~, 
___ V_Ei_: 11 ._a!-'-,-------------------------------------------------------

,Jfl ~ nr-c-r-1>..11"1. ,_n ... ,- ... :u_•:__-________________________________________________________________ _ 
· ;; ~~ .. lilll.!,l~C::.:tt>..U .. U.. ' 

, • ; . WA T~R ~~. C:HANQ~ ~ ~OM X2 C:ARI_? 
-

• 3370 NORMAL BRIDGf,NRD= ll MIN ELTRD= 665.00 MAX ELLC= 660.63 
' . -- . . 

• ~95 OVERBANK . • · ARE.A A .551lMED Ill -- ON-EffEC - - Till!".ofl I EA: 668030 fl RfA;; 668030 

• S~C:NO ?925 !;IASf':c> ON QUAD MAP, " SUBDo MAP, -VUi 4925.00 s.00 657.69 657.69 !:?57.69 659.85 2.16 l 068 o.oo 656.63 ;urn~ o.,; - J§o; - ~ o; ti Ill 
- . 32ai . a; • IO• . s~ -656;63 • 0.2s o.o 11.so o.o· 0.060 0.01s 0.100 0 .. 032 652.63 li6.00 

0.004<i6~ ~§9• -~111°: J\?o ~ - .. 
Q fl a ~s.?A - H,00 126,0() 

' ELO~ 01S!RI~~TION roR• S~C:NO= 4925.00 C\:/SEL= 657.&9 . . . 

·• STA= 116. 12~ • 
. ei:B Q::: 100.0 

•• AREA::: 32.2 

JIUD • ~At~R ~L-C:HAN~~ FROM X2 C:AR~ 

3370 NORMAL BRIDGEoNRD= 11 MIN ELTRD= ~~5.00 MAX ~LLC= E,62.01!, • . . ,__ . . . .. ... .. 

_3495 OVEt:!BANJL..AREA ASSUMED NON•EfffCJJYf,E!!Ee= 669,30 fl Rf/IF 66M,30 -• .... .... - --- _ ... - - --

• SECNO 5280 BASED ON QUAD MAP II SUBD. MAP 

Ulll 5280-00 5.o& 6!:19.12 659.12 059.12 661.i!H 2. lE> l .66 o.oo bSBoO~ 
"'1<111' V • Jao; o • . .JBO~ .. " 0~ ·- fl~ -·· 3~. 0~ . 1 l; !) • i,~Q,t) • 0.2s 0,0 11,BO o.o O,ObO 0 ,Ol!:i 0,100 o,o,n ~54,06 116,00 

0,004665 JSS • 355e 35':!, - Q iz i) ;.5, Zl:l 8,00 12 

• tLU~ UlS!~ftiUTlUN tUK S~~NU= 5280,00 C~JSEL= 659.12 

• STA:i:: l H,, 124. 
eER t; 

AREA= 32.2 -- VFL;:; " .., l 1 • --
UIH .....!!.SECJ\10 5640.Jl.O.• • .. 

3301 HY CHONGEO MOWE THAN HVTNS 

• 3370 NORMAL ~RIOGE,NRO= 14 MIN ~LTRQ7 66B,30 MAX fl.LC= 663,50 

• ":ll!.Qc:;; fl\lF~.HA!\.O( h~FA AIC;_~!lMF-f"'.! MOM""'~ll;'l:"{,,r'TlUI- ~~1 t I='/\'!'!" "'-,:.Mt~":11\ 1:'lL,>1:;n"" LL{..I "111'1 
4.- ... --- ' - -

•• -..--- --,,,, ~~CND 5b40 U/5 EA9~ ERAN~AV1)-:l.,A £ULIJEl:_l! i:IT U-/S' F'iAC;· t:;U~TIS RD. 

• 5640.00 s.79 661,29 0,0 661.29 662,83 l .54 1.29 0,25 659,50 
. :,so; o, _, "jsn; o. -- . n~ --·3i,i; 0, ·11; " 5. 

. 
e,•··9. S· 

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

• 
• VUI 

• 
• 
• 
• O;JI 

• 
• 
• 
• ll'I • 



• u ..... u, u.u .,. ;'.:, .u UoUtlU Uo Ul.:> uol U OoU.JU ::,.., • .:,u .,-~. ov 
0 • 0Cl2B58, je,6. ~6Q~ .;2.iSiB -360. ~ 0 t) a.no 101.00 • ::; -- - . 

~ 

I'\~-: -- --•-• l'\.T-~.., .. ,.~••-•-•• -•• .. --- . - - - -
I -- - - - - - - -

FLOW 01S!RlB~TION f.OR sg~NO= 5640000 {;\•JStL= bbl oi:!9 

• .Jfll 

• 
• 
• 
• UDU • 
• 
• 

STA= 99. 101 • 
~RQ: ~ o__o_._ 

AREA= 38.2 
!LEL= 9 

_g 
0SEClilO 5641.000 

_-_-S.~CNO -- . Qf;PTH C;iSEL CRH!S l:lSEI ts: Eb l:UI 1:11 QLOSS 6AHK 
Q i.lt..OB QCH- t!RbB ALOB ACH AROB VOL Tl1A LEFT/RIGHT 
tIME ilLQB ilC!:l i"lRiJB Xilll x&c1:1 )(bl~ t·1I~ ~1 lillbl - sstii· 
SLOPE XLOBL XL.CH XLOBH !TRIAL IOC lCONT COR/.\R tOPl110 El\'OST - . . 

3495 OVERBANK AREA ASSUM~D NON-gEf.~~!IVg,~LL~A= 668030 ELHE.A= 668030 

~tf;NO Se,1+1 U/S EBANSAV I_IJA £111 Yl:l;!! El3DM, [lfl_D HQQK AI\IQ SIIBD, MAP 

-~b=~~O 6.03 661.53 o.o 66].53 662.89 l,3b OoOI 0,05 659,50 
--3ao; - o; - 3~b; - o. --- o. ---,i. · o; -11; 5. 659.~o 

0.26 o.o y.J~ o.o· 0.015,0 o.oAo 0,100 o.o3o 6~s.so 99,00 
0 • 064664 l. 1. -·1. - 3 - - o - . 6 -o.o a.oo 167.oo - -

• _ f.1 QI•/ D.l.S-!R I SLIT I Oil! FOR sgcNO= 5641-QQ CI-ISfl = 661,SJ 

HI 

• 
• 
• 
• ·~· • 
• 
• 
• IUD 

• 
•• 
• 

STA::: 9g_. 
Pt:R Q:: l00e0 

VEL= 9.4 

----------·---------------------------------------------------------------

i I 



• .. ,;;; ________________________________________ _ '<;;.~ 
I'•------------------------------------------------------
1 ., ~ <><>00<>00<><>0<>0<>0<>0000<><>00<>00<><><><><><>0<><>000000000000600 

" HEC2-R£CEASE-OAtEO-NOV-7&-oPoATEU._A0Gi~71 _____ _ 
--=c.RROR CORR ;;, ·01;02 ...... - - . -

MODlflC~tION -· ·so;s1.s2,53 
•oooioOoOoooooooooooooOooOooOooooooooooooooo••oooo~ • 
-... - - - - - - - -·,;.. - . - .... - .. - ... - -- - -- - -- - - .. - - .. ------ .... - ... - - - -- -

• Jff NO!~- AS!i;:R I SK ( ~) A! L.~Ei!" O[ !:RC>~~-~;':! l_ ON NYl':~g1:1 IN~ I CATg~ Mg SSA~; IN SUMMARY OF ~l:!RORS L l ST 

• 
• -SI.R,1~-~~!-0lf!-

• SECNO C~JSEL OlFKtJS t::G TOPlHD G!LOB QCH QROI:! PERENC STENCL STCHL STCHR STP'lf~ - - . - . - " - -
10.000 b39o80 o.o 639.97 56.64• 4.77 365.21 10.02 o.o o.o 89.00 111 • 00 o.o • 10.000 ~J?~?o 0.10 6~0~02 23.~9 o~o 328.53 - l • .r.;i o.o~ 89.oo 89,00 ~~~.oo ll~ -- - . . 

UiU 221.000 1:1~0.01 o.a 6!!10026 !!!~·- 92 1.s~ 322.21 5.25 0,0 0,0 ij!il,00 111.00 o.o • 297.000 b40~lj 0.12 !b4o ~ ;:;r; 46~98 1.99· 37i.56 &,45 2r,3;00 1.00 ~~~~o !i!~OO 264;00 ... .. -- - . " " -- .. . " " ·- .. . - .. " 

5240000 640.39 o.o 640.77 69·. 97 l 083 363.90 14.26 o.o o.o 11s.oo 135.00 o.o • 524.~000 ~'+11..~:Z ii.QB §~o;~~ Zl~ 36, 2.23 36io8l l 5~91!, o.o o.o ii5.oo iJs.oo (j,g 
.. - ' -

15-2.....0D_O f)~]. 05! o.a fl!!ll oSI ss.00 0.2:3 320.lt.l 8,86 0, O· o.o 115,00 1J5,00 o.o • 752~000 641,12 u.o3 tit;i;sc;, 59,23 o.a2 369.84 9;34 o.o o.o ii5.oo 135.00 o~o - - ~ ~ -- - .. - . - . . . - . . 

9/1.J,UOO ()4<::aOO u.o t>4co47 ::,ts o 33 0 0 '7!:, .HOoi::9 tl.96 o.o o.o 115,00 1::15>.00 o.o • 9 ; I;, ;_ijji(i iiM:_:uo i.i ~ iio ii~.::~~& ::iti;ss ii~:t2 'l:tfi. i8 iii; 05 ij ~ ii (i; iJ 115,00 i:iliii~otl g;g ... - ... --·• -- .... -- - . -- -............ - . -, .... - . ~ ,. ..... --- ~ - •·· .. - - - - ... ' - - ....... " 

UDO .U:.J.IJ. • \I.J,t o l>'+c•'il u.n tl!:t:.:lo!:t:c b!:i,£3 l!:t:,50 i!:,H • tl!:i e,. 6!\o u.u 0,0 :I.J<il,llO ll:10,00 o.o 

• I2u,;ii60 6i+~;91 o;oo ej4_;;.;~ 6::i; 64 iii,;47 3::,tl;<,1.;: i;;eii o;o 0; ij Ij2;00 l!:!o;oo 11;0 ... _,._... ___ ,... .... ~ ... ~ ... -. -- __ ...,., ..... -· ,,, __ .. - ~ - . - ' -· ...... - .. -- .. - - .. . - . - " ... - . - - . -
14::14.UOO C>'+Jo Htl o.u b44o40 b4,71 14020 359.54 6.26 o.o o.o 132.00 150.00 0,0 

• X.43&:vuo 61+3; i$'ii u;iio i5~1+; ~(I ii?t;81 1?t;23 '!S!ii; 4i 6;30 ij;Q o;o i:sa~oo ir:,o;oo o;o 
.. -------- ,__ ...... -.-. - . -- --- ...... - ......... - .. -..... - - - . - ' .... ....... - ~ - . - - ·- . - . ·- - - . - ' - ... 

ll>C!.J..1.UOO C>'t..4 ... tl7 II• II f:19!:2 • S!:2 blo~I l!io Ja 3!:il,J~ l,50 o .. o o.o l.li,00 l.i:>0.09 o.o 

• 1iei1;000 044; tl'i' -o;oo 0.1+6;~!:> i;&;o1 H;;17 :3!:>7;2& ,;55 o;o O.cl i32;ilo 1s11;00 o;o ,. ____ ... -.... ·-- ... -......... - ' -- -- '--· -'"'lo., - .. .. ' ...... ... ' ~ ... - ' , . - " - - ' - ....... -- - . - ~. - - ' -
18tltloUUO e,4::,. 7',1 u.o b4b.23. d~.65. 11.02 34!io 2',1 2::1.69 u.o o.o 14tl,OO 166,00 o.o • i j;_ij_a_;_ijjjj) 6c.~;t~ -u;oo biii;t!'l atl; l!::i' 11;00 '3ii.!:>; '.!B 2:i;b2 ij • II o~o i-48; 00 !§~!~~ g~ 
i,,,. ,.. .... - •-- .. ~ .. , ........ - --- --- ..... - ............ ........ -- -- .... -- . - ' - ~ .. - .. - .. ....... ' -- - .. 

in t! lJ.~• II OP (>46..b!':! II• 11 f:l!i:l • I Si t12. 518, !':lo 88 '!!:10 • 33 1 ':I, za 11.0 o.o 1.48,00 166,00 o.o • .i:U:!:>;oou S4i5;Gs o;uo Si+t;I!:, Bi!;Bii 9;86 3!:10~44 i9;1ii o; o o.o iita;oo Hie;oo o;o .......... --~ --- .. -· -- . -- _...,,. ...... -.. .-,••- .. --- N • - .. - - ..... - - .. - .. - ......... - ~ .. -- - ., 

23~'1,UOO 04 / .c,9 o.o t>46ob2 cb:.23 J 4. 6!:i 350.33. 14.82 o.o o.o 133.50 14&,50 o.o • , 3::a· -oo iii+ r; ;;9 ii~fio i)2.ij;6? ?b:?4 i/i.;az 350;1& Jt.;i:j3 o;o o.o ijJ;$g l.4~ ---~- - ,_.J>_. .. - , - ... -- -- ........... -.. -- --- .. .- .. ..- ....... . - . -... - . - .... - ...... ~ - - , " " - ... -- .. - --- . . 

__ Z!t_Q.'t...U_0.0 b41'..0 l fl• 11 ~ft~aOD I 'iloOO D.O 'il:IO • 00 n,o o.o o.o J,JJ.50 146~ g, 

• ~itoi;i; uoo i,i+ti; ii2 o;uo e;49;uo iJ;oo o;o jBo;oo a;o o;o o;o i:i.3;~0 iltei~so o;o - __ .. _.. ___ - -- . - .. - . -- -... - .. -- ... -. - - - .. -~- .. -- " . - - . " - - . -. - .. .- - ' -
zsce..uuo o<+!ll, 16 u.o b4'il,C>5 lJ,10 o.o 380.00 o.o o.o o.o 133.40 146.50 o.o 

• __ -2sa;_u.uo_~&..~ ;Jii U~Do iiiQ:ii!2 11;io o;u lso;.oo u;o ij;_ij jj~.g 1";&0 146~50 o-.;,0 
............. __ ,--,..,1 .. - .... -- -...... ~.-, .......... - - . " --- ... - .... - . . - - ·~ .. _ .. - .. . -- ' 

... 
uun 

• 

l I I 

' ' 



• • ~ 

0 

* • \;.: 
I . ;; Sl:.l.:NO ~IIJ~!:,!, !J.A.E II: 1w ~ !f~· !P!:'."'-'.I! QI IJti QCl:i ,aen1:1 eEet 111r- Slti.\lCI SJ:Cl:IL' SlCl.illl S!~N~~ 1. ~ ·- ..... , -- ---··. .. - -··- ·-- -·· 

2!:i7beUOO C>4',lo!:i3 b4',1 • l't ~l:.!.~l J01ilil Jii:6 • i::Z z:.t.1J o.o o.o l JJ.~O 1~6.50 o.o • • UoQ .,n. ~sn;;ooo 649;~3 u;oo 649; (9 3g;41 Jo;oo 326;21 2J;73 o; ii o;o iJJ~40 146~50 ii~o lll .. ' .. _ ... ___ ... -.......... - . ·- - -- ...... .,,.,.. - ....... -.. -- .. -- -. - ...... .. -... ~ - --- - . - ... --~-- ...... _' - - . -• ii!tl24oUOO b4',1. 1:12 u.o b!:iOei::3 33.1:14• 2!:i.l(, 334.94 1'11.90 o.o o.o 133.40 146.50 o.o • 2B22i;uoo ii2i9;ii2 ~!~ cisy;~~ ~J;iHi· ?~,!~ jj~- 2~ I St; iHi ii ~ ii Q~li i33~ii'.i Ht~;so fl~tl • • =-=;;;;..= ;: A;. ::.: ;; I .... - ..... - - ....... - - ... - .. -- .. - ....... - -- -. - ---·-- --- .. - , ...... 

• 3012.uoo 0~0.46· o.o e,!:,0.1:11;: 3'1. ii!~' 47o::i2 22J1Jl! J~.10 o.o o.n 12a.oo lfl.2o00 o.o • 3012:000 c>~o:46 o;u ;:::. ... ~ ... -. :i9;29 i;:;;!:ii 2<}3;j,i 3.;l;(i9 u;o o~o i2s~oo ii+2;00 o;o Cl!:iO • 1:12, --· .. ., ___ .... - ..... - -. - -..... -- _ ........... ...... , .. .. -- ... -- -- ...... --- . ' - ---·-- ... - . . - -

• 3321.000 e,~1.18 u.o E,5!.72 J5.98 42.0Et 303.SE, 34.39 o.o o.o 120.00 142.00 o.o • 3J;):j ~iHiil gi:;ii; rz -ii~ ii2 i!isi~t2 2ei; :Hi Jil~6z 318;52 2i5~Sl a;os l 2z; 3Q, iza;oo ~~?;gg l~~;?~ ----·-- - . . - -~ . . -. - ..... .. - ... - - . - ,. ..... - . - . - . - . - . - . . ... ' -- - . - ... -

• J5f!2.0QQ !:152. J':l II• II fl52oS!Z 35.ic,3 41005 305.41 33.53 o.o 0,0 1as.oo l4i:lo00 o.o • _,,, 3569~000 652~4•7 0.09 ~~j~!! 2s;e2 33;92 J20;1s 2s;93 0.06 122;5e, i20.oo i42.oo l4S;3a IJJ . .. . - . - . - . - . . . . . . . . . ' .. - , ' ~ - . -- .. . . - ........ '. -- - .. - . -• 3811.000 653 .. 92 o.o e,54.53 3Et.86, 0.21 352.02 27.77 o.o o.o 114.00 137.00 o.o • la11;000 65~-. iii D.09 f.iS~;zj 2l~s6 a.o· Jli:1.52 - i~48 o.oz 114,00 ii4.Qg i~?~Oli l~?;~ - . . - - - . - . ~ . - -· ' ... ~ - ' -
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si ae1: Kl O~I xr ct:1 XLOBR 

_;410 t 1,.CMOACl:UAEIIILSIA! I_OblS= ~50 • ~~ 

St:C,>iO ~;;:g ~ClRPS 5!0. g5g 

~/SELK 
111 oe 
XNL 
l :i:et Oib 

540,0 

l:.G HV HL 
iic1:1 AEltOB IIOL. 
XNCH XN:R t-JTN 
IUC ic,ollJ+ <.:OQ BR 

-+-¥-12t.- l +A-R:G&+~ 

UILOSS BA~!•. E.LEV 
l'.l~A bli:l!'+,l°' l( 
f.1LMlN SSTA 

. 

Hll21·i H> r;;~, 

~-U-.-JII-Y-IJ.---------------------------

• 
• 
• .,. 
• 

..., 620. 79 Oa€i9 o.o (hO 616, • 2-0-. 0 0 6-.-9-0--62---0-.-l O 1).9 fl 2 0 • 0-0--- is,. . - . -17 7 L• ~ 27~. i23~~ 252. 
.. 

152. 158, o. o. oiB,10 
()-...O i :a,, - :"1; 96 i,i,9 9;100 9~948 8 lllA ti ll GI l .. 1 2£1 '.ll Q. 

0,006385 o. . ·o; . 
i); - 0 v•v 'o ··~·o '.'.o:o 221:~o 540::00 e - -

- 120.no C\~SEb- E> • -~LO'~ DlS,!Rli:lllll~lR Sf~NO= -
ll!IO 360c 4•05, '141J .,. SIil,= ·319. Ji~Q 0 3e,-

-- 12.! ··· ·10.0 ·· 14.c e PER Q:: - 1, 3 - . 2,3 
. 

llE!EII:; 21l.ii 28.0 103.:a JSZ 2 

•------------------------------------. 
VEL=: 1.2 · r .s 2.1 7. 9 l.b 

11-SECNO 370,000 

• 
• ••• • 

2B..O.Q.....hlJ1..L..wl= 23,i;i.5, WSEla 62le1? EIIIC Ql= 2J9,55 i.~Si:,L;: lf.21,1,la HI\TIOr-
NAT Ql=· ?SO. RATIOS L08,cH,HOBi 0~?40~ 0~~~64 o.f23J WSEL= &21;~? 

3470 ENCHOACHll~N! S!A!IONS= 76.7 199.3 TVPt::= 4 TAR:GET= 0.043 

St:CIIIO 370. ;~ 

370.00 6.J5 621.65 
1170, J94, -liSi, 

o.o 621.12 622,J9 0.14 i.sa U,03 
-~ •· . i 74: -~i44. -3.'a: 

. e ·1 • • 

C--.1 

6Ji;l,.Q0 
6-l:-lh-9 

• 
• uv, 

• ·o,oi 2;26 ·s;26 
• -0.o.0 O!>?S-!--~SO I Z':i ().•-· ---< 

2.24 0.100 0,040 
~.so; i 

. 
0 

0,100 0,040 - .. 
0 0...0 

. 61!>,JO 
i.~1 

76,.6r 
199-,i • 

• 
• DUI 

• 
• UU ll 

• 

. . 

FLO~ DISTHI~UTION FOR SECNO= 370.00. C~:SEL= 621.6!:i - -
STA= 77, 140, 170. ]199 • 

__ e.l:,R..Q;: 22, 3 . 6 
AREA= 174,i 144;1 82.:. 

--~\J£t_;; __ ....:...__22 .. ,..J~L..---..EBL,_..:::_1---..Z..:C..----------------------------------------------------

.!lSECillO 745-,QOO • 2~d0 NAT Ql= 359,15 WSEL= 623,30 ENC QI= 359.15 WSE.L= 623.40 HATIO= 0,.0000 
• --IIUU--m,.=.-· -~:Z.l-,---1,tJ!.!lOS L~B,Ct:11,H0~,;,;~#9~ . 0,14~1 Wb€b- 62..J.~~-G--·------·---------------------- • 

• • 
• 

I 1ffl, • 

--34.1'-0- -EN~IROAC1,i~~N-!-5ll'.-A.UONS"'-----8S--.-tl 104 • 2 ~ ¥Pt. 0 4 T-AR:-Gi¾lE"'T:.:c:------IJG•..U~---------------------------

-----'SliCNO 74~ X 

----l14S •. O--O-- -- -1-.-7-2------6-23..-4Z g • 0-~G----62-.1-rtl-6~---o-.-45---l-...-3ll O • 89 -&-l-&-..-o-0-----------------------
· 117 c; jzt. ·121i; 232, -·112. -·i90; 124, ··<>; 2; e,l(~~oo ______________________ _ • .. .l'y., ---· o ~-0-J i ~ ~'.l . ~ i • 6 7 o • l 011 (I ~ 114 ll O ~4-0-Ct:l:5;---7.J>- · __ ....,. __ ------ . -

0.00242!:i 375, 375;; 37!:i~ - 2 - -0 . - -o ___ ,....:..;... __ _ 
··~·· ... , -·· ..... ' 



·/ e _ELD.1i_D.rs.uu!:i1.fr_IIThLfJlR sFCl\lO= 145. oo CNSE1 ;; 623, eoa - ' ... . . _,. . - '. - .. ~ . " - ... .. . - .. 

~ -5,l.A..:. 86. 90...---LZ£i.---~,....--4l~!----l~4---------------------------------------
".: . PER Q:: . 0,8 - 17,7 .. - .68,4 - .. ·12.3 

II ~ AR~Aa lJ,? JSA 79 !?O;~ qo,4, 
V~L= 1.1 2.0 6,4 2,0 • 

0,8 
~ 
. i. i 

,,. 05tCNO l!?OoOO~ 

• 
• 
• 
• DI ij • 
• 
• 
• BUS 

• 

~~70 ~NC~~ACHMENT STATIONS= 1.0 264.0 TYPt:.= l TARGET= - - 2~~.000 

S~CNO 1120• STA 13+40 
•- • - • • • r 

1120,00 8.32 624,32 o.o 624,21 624.96 0,64 1.00 0.09 616.00 . --- . ~ ~- :;;._;;.• ---- -----i.:i: 10 z • -·i6ts: 16, - - - . - -

0,0~ 1,66 T,50 
0~~~2930 11~= Jis; 

i.81 0;100 0~040 0~100 0.040 bl6,00 71 .14 
j75; -

~ 
. - I) -~ .: g - +?--?~ g 

FLOIIJ OISTl<iUUTION ~O~. Sf~NO= !!?O~f?~ CWSEL= 624.32 - ' 

STA= 11. 110. 111. 140, 155, 194. 

AREA= 83.9 37,2 t6S.J !9.8 83,9 
llf: L= . i .j - . - ~ - . .· 

" 21;;00 NAt Cll= 492,76 1/!SEL= 625.84 ENC Cll= 492076 \'.JStL= 62SoY4 RATIO:: o.o 
!11QI {Jl = - sos. ~•11os I aB.c~.eo~~ o:lalS 0;1z1s ·o.oezo t1SEI - 625,94 

SECNO DEPTH C.iSl:.L CRit1s· lllSELK ·e1, HV HL OLOSS l:!Ai':K ELE \J 
g Q[..Qt;! QCt:( Q8ti6 Ill 01:l Qfij 11aoa 1,d:11. Ii:li I.EE l 
TIME: VL0!:1 I/CH \/f.108 XNL XNCH XNI< l:ITN l:.LMIN - SSTA-
SLOeE l!l QSL xf ~I? lll C!BI:! II8llll i'Ot lCOfllI C08118 IOPl•'l 0 E111!J!>I 

• -3&1..!LE.NCHOACHMftll! S:fAIIQIIIS= 16),J 231,3 IYPl·a t, TAPG~T;:; 0.024 

• 
• ..... 
• 
• 
• 
• UP U 

• 

1110.00 a.a1 &25.81 
1110; 236; i395; -~09 1;5,. 5 • S!l 

0,001318 650, ~so. 
-

ELGl:l DI_S!Hl_l;/lfI_I_ON ':OR S6SNO-

-SU= l (').l.. 
PER Q=: 13-4 7lS,8 
~ 153-8 2!:ai.a 

VEL= i-s 
. 

!:i~ 6 

CCHV= 0.300 ClHV= 0,500 
*St'CN0....2.4l.E,, 0 00 . 

a.o 6:C:5,88: 
13':!e 1S4, 
j ~~1 0.100 
&!:>o; 2 

~?70~~0 

7,B 

-i.!:i 

62(:,, fr:E, 

2Si~ 
o.~ 

0 

l43S 
94~ 

0,100 
0 

-~ cws~ 

J.-i 
17. 

Ooll40 
·o.o· 

4 • 
&17,00 
-1!:>~98 

2800 hAT-~l= 452-90 •!>EL= 626.67 ~NC Q): 452,96 t·1StL= 626, 77 Ri!,TIO=: 
_.<>jbj;,..01~1,.::.:___4.62.-RATIOS u,e,cr1,~011=-- ·0;011ae 0,8778 ~$6 - - . 

~ ENCl:lOIICHl![.tiq.-.S!'l!l.ONS;; ~~.,.$ ~13.~ TYPfl, 

618-00 
lcl,J'+ 
237.3.:! 

o.o 

• ----- ---Sl:.CNO .24-1-6..S.0-L-.O~!LE, Fl-lOY.;....C;a.R~~i:;-5-Af>l.O,...QUA~--KwAP"'-----. . .. . . .. .. . . . . . ... ... 

• ~2.4.U,.~~0-------8-.-32------66~~--G-,..Q----4;~,-,,4j,:J--!i>e:J..~!,-----ll~4--~[h-92 0~-8-...~-r---------------------
1770.· ·06, i!:itl4~ 120. -•-·s4. -·zsit. a1. 24~ ~. 610.00 
·0·1;;, 1.;,-, ·,,:;,-\ i:~t 01..,.0 n,n .. 11 n1"'11 n,iJ4t. bl7,''n -.11.-:1 ... ,~ 

JI . 



• o.001sss 646. 646. 646; 2 0 0 o.o -si.39 ~13-'!2 

'•'' 

1

~ _E.LJ)J:J.....O..I SIRl.!:ill.J..1.0.l'LEDR SE CNQ= 24 le,, DO Pi!SEI = 626 ";, :: . - -
I . • _5.La=-.. _ _.lfi.:!L.._ _ _221........__--3.Q.Q....___...3.JL!li.... ________________________________________ _ : = I• PER Q= 3.1 a~.5 ~.s . _ARl::.A.;:: 54J __ 25.!;J __ _aj'.J ____________________________________________ _ 

• 
• Jf:J • • 
·•· 
• uuu. 

• 
• 
• 
• uou 

• 
• 
• 
• tfl: 

VEL= 1.2 6.2 -· i ·" 
<>S1:::CNO 2466.000 

2600 hl/\I f.}J: 

NAT 01=- 528, 
5]4,]5' MSEI - 627,09 ENC Ql= 521 caz 

HATIOS LOBiCH,ROB='·o;o 1;0000 o.o 
l'SEb

~JSEL= 
627 I l Y E/ OTJQ- mQ ,Q2,...f,":8~---------------------

b~7; l9 --
f .... 

3470 ENCHOACHMENT STATIONS= 371.e, 445.4· TYPt.::: 4 TARGET= o.o - ~ ·- . - -
3495 OVEHSANK AR~A ASSUM~D NON•~EE~~!IVg,~LL~A= 631.00 ELREA= 631000 

----~s~f,._C,,.N,0-.¾66 0/S fACE 6 MILE fROlill Flt.U> 8001':S AND QUAD M .~- - ---- ~- .. -- .. ~ 

r.. 
6,a. 12 o.o 627009 627e42 8025 8087 g.g9 625,48 

1110; . o. · o. -·44s; ·o. -zs; s; ·62s.1oo 
0.1~0 o;g4~ O,lZ~ o.~4~ 617,90 ~71.68 

;o. ·so. -· ·2 -· o ... o ·o.o- ·1:1:so 445.40 
3;9s o. n I 
so. so • 

fl OH DIS!~.H111T_I.0N FOR SECNO= 2466,00 C•~5f;;b~ €>a 

PE:.R Q= 100.~o ______________________________________________________ _ _ _.~RE.A.;; __ 4~~~~ 
VEL::: ·4.0 

-5B XK XK08 CQfQ ROI fl}I "-i'IC Ell•le• EIAREA ss EbClelU EbCl=ltl 
1.os 1.79 -J';oo . o-..o 22;so 2.00 !:>82.00 2.91 611;90 617;':JO 

v~t:CNO 2554.000 
3200. l:i~lllf,E SICblCI;; 311,~0 5 :i:Eb1C2;:; C.45,40 

CLASS A LOm FLOW .. - - -
- . 

3~20 SRI~~~ w.s.= 627.15 SRI~~~ V~LO~ITY=, 4.01 ~ALCULATED ~HAN~~L AREA=, 441 • 

EGPRS EGLt1C H3 Q,1EIR QPR BAREA TRAPE;lOID ELLC ELTRO - - . .. ...,, ,. .. - - - .. 
o.o 627.44 0.01 o. 1770. 582. 624. !??9~40 632.60 . . ... 

• 3470 ENCROACHMENT STATIONS: 445.4 OoO TYPI:.= 4 TARGET:: o.o 
...... _ • - ~. <! ~ 

• -34.!:lS-O-lt&~~ANK-AAtA-ASSlJMEO NON•EffiCTIVi,EbLgAc l!JJ2.69 ~LRgA= 63 . . . - .. . ··----- - .. - . . 

• ~~CNO 2554 U/S EAC~ ~ MILf EHOM EIELD BOOKS AND QUAU MAP 

2554.00 9.30 627.20 o.o 627.10 627.44 0.24· o.oJ o.o &25.40 • ----1. 7 .:io.;_ -- - ::._ij__. ____ .:.:.i-i 7 O ; - d. ... o. - . 44 t; . - . -s:.- I!!. 62-~ 

I ouu -o; 1J o.o "j~96 o.o. 0.120 o.o4o 0.120 00040 617.90 371.60-
-0--.-Q.O..l..l l S 83 ·sa; ~~ 

- 0 
- . -g . ···o -0~8- - 7 ~ ~~---fii • . . - - . - - . p ~ ., .. 

1· 

Ii 

I, 



• ,·L w Ul~1N&~UTiuN tUR S~~NO= 
•• -- •' • - • 'l --

25:,4.00 
~ . . - i:t:IS~L = 627.20 

- • • • 

445. ~ 

" STA= 372._ _!!=-~----------------------------------------------------: . PER Q= - . J o_o__._o. - - . 
s: . .I! : AREA= 446.? 

;; He'! = ,_ ~" 

,, 
I' !1 

• ,,,. 
e 

• 
• 
• u'-1!1 

~"!"' • 
• 
• 
• a~u 

• 

_c_cliV:• DoA0Q-C.E.t:!cY--;;__j]LJ.,.Q..0. ________________________________________________ _ 

~stCNO 2~0~-~o~-

3470 ENCROACHMENT STATIONS= .. ·- - - - . ,, .. llloO 
.._ • w • -

2B5e0 TYP~: l TARGET= 

SECNO 2604 S!A 25•?0 50~ U/~ ~ ~IL~ [ROM CORPS NOTES AND QUAD MAP 

2604.00 9.42 627.32 o.o f>27.22 
.:......i-ri.o.: 75Q: i c;.;,:;,: -AQ_ - • ;jQQ: 

·0;13 a.a1 ·3.97 0~76 0~150 
0 • 00]100 so. -so~ . so; ill 

FLO~ DISTMIHUTlON FDR, SECNO= 2604.00 

STA= 111 • 178. 221 • 250. 

AREA= 298.5 358.7 109;7 8.1 

627o!>Z. 
--i .. g: 
o.oso . g 

C~/SEL= 

257. 

0.20 
I Hi 

0.15() 
0 

&27.32 

0.06 
ii:.,,_: __ 

o.o4o . 
9 I g 

1740000 

0.02 621.50 
• ii; - -~22 ~ 

-~~ 

617.90 111.00 
i4S;!:U, atii6,e~ 

__ \f.E__LE.= _ __:_J.-9.._-=__it..,.JL __ JhiL __ .Q...JL ______________________________________ _ 

~ 
2800 NA! Ql= 374.64 ~SEL= 62B • ll ENC Ql= 374.C,4 l·JSEL= 628041 RATIO= o.o 
,,!AI [-l l ;s 388. eCJI I as I OB 0 Ct:I I 80t:IS - . 0; l ais2 o;iaJi .. O,Dli6 b!SEL.- 6aB,ii.l 

SECNO DEPTH -c~iSEL;. . 
CRil:JS. WSELK .EG .. Hli 

. 
HL - . - OLOSS BANK ELEV 

f.il:.bH l~Ctl - QROB /.\LOB iCt:t 1-\RClB IIQb JWA 6-E{-T-
TIME VLO!:l VCH Vl~OH XNL XNCH XNR ~/TN £LMIN SSTA-
SLQP.._f.__.)(I OB! Kl Cl:l XLUBot 1:i:EllAb 1·oc tCO~IJ cOl;i.o,R HlPt-/ 

• -3<!>-7-0-f.JI.I.CROACtil'IENT S!U l ONS;:; 95, 1 f!lf,(1, ii: TY Pf- 4 T/l J.Gli: r- 0 • II aa 

• 
----~-E(:.llj_0_._.3._.3.,t,,.,.g_,. ________________________________________________________ _ 

J1&n.oo 8.08 028.10 Oafi QGS,Jl QZs,g9 g,Jl lali 0.97 ~~ 

• 
i110; 2~4, i4~1;· 100. · ·?47~ --?9i, 112; ·31. 1:1; 625.o~ 

---0-,18 ().Y'; 4,93 (l,!j~ 0,150 0,05,0 0,150 0 -~~----------------------

fl OU 

• 
• '. 

• 
• ...... ,1,, . 

• 

0,002277 600, 756; !!iso; - · 2 o · · o ·o.o Ie.'>l.12 ?64,?~ 

fl DI'' DIS!RU111II_ON EOR SECNO;; 3360,00 Cl·/56:r..= i,aa,J8 

S-1.JU,. 

PER Q~ 13,2 ~1,2 5,6 
___ AREA~ 7~j• n ~u•-~ 111 a 

Vt.L= o.r,i 4,9 · ii,9 

0 SE.CNO 4+116.000 

3470 ENCRUACHMENT STATIONS= 12J.o 273;0 TYPf.= l TARGET= !50,000 

SECNO 4116 200•D/S MlDOL~B~L! r~oM ~ORPS NOT~S ANO QUAD MAP 

• 
4!16,00 ?•53 ~?0,l~ o.o 6~0.07 ~~0•~? 0.3~ !•7& 0,02, ~26.20 

----l~•-----1-94 .. ---14.1--2, 164---__...,55_ 21.:i, 141lo 4f:l·w iOw 62--1-....-l-O-----------------------

• 
·o;2j 1,2~ ·5~j7 i,it Ool20 o.ObO 0~120 Oo04S 622;60 123,00 

--0--.~-02-62~ 600, 1-56...-----.560: . i1l 9 g d • 9. I-!:.-0-;.9-0 27-3-.-9·'1-----------------------

• 
• 
• l.11 
e 

• 
• 
• M H 0. . .. , 
• 
• , . 

• 
•• 
••• • 
• 
• 
• ••• • 
• 
• 
• a11i 

• 
• 
• 



• •na 
• 
• 
• 
• ··• 
• 
• 
• ,., 
• 
• 

' • • , •• 
• 
• 
• 

~----

----·---

• ill . 

• 
• 
• 
• nnn 

• 
• 
• 
• inn • 
• '. 

• -
• Iii • 
• 
• 

• • 1U1 .,,,; . ------------------------------------------------- . 
• ,1' 

1• 

• ftD 0 • 

• 
·• --------------------------------. I 

;; • .' I : \ -------------------------------------------------. 
•rt2 0 6T2 •i.it ·c21 =11.1s e nan 

--------------------------£-1 .-0-£-9 --::-,-3s-~\-:) ____ oo-•-gt_l_47 __ =0_N_5~---S-MO_]_N_•n_i_1n_g_'I!:i_J._S_I0~~10-,-~ • 



• <I : PER Q= 11 e .. lL _ _l:!i.a..lL __ ..9:.z_ ____________________________________________ _ 

"'.: -AREA= 1ss.o 2t3.i 140.i 
I !: .. ~ - - A 

I • . ~~~+6~.o.Oc_(l_ ________________________________________________ _ 

nuu 

• 
• 
• 
• ,,,, 

-310 LHI/ ~l:!Mlli; _ _ . _ . 

3470 ENCROACH·"IENT STATIONS= 1.0 415.0 TYPt::= l TARGET= 414.000 

SECNO 4316 STA 26•00 D/S FACE M!ODLEBELT SKE~ BRIDGE FROM C.N. ANO GoMa 
' - . -- . ... -- .. . ... - -

4316.00 7.70 630.30 o.o 630.27 632.74 
- 1110: ioo. is10~ -- - -- ·-

·0~2j 3;34 13.23 3:jj 0.100 o.oso 
2.43 1.01 1.26 622.70 

- 99, JO e - 11 Y ~ ~JO; .. 4 s,-,:..------,lt-s-ii-s;..--~6i:,,C!!.s-2fk-; .,_7~G-----------------------
o .1 oo Oo045 022;60 34.39 

• Is O - 0 . Ii. 0 Ji~~-~~-~-~-------------------------0...0µµ1 Joo. ·200; !OD~ -- · ·-

• -f-LO_W_D_I_S_!_R_lt;_U_T_I_O_N_~_9_R_S_~~-N-O_= ____ -_-_-_-_---------. -_ -. -_-_-------------------------------
43le..oo - - . C\:ISEL= 630.30 

• 
• 
• Jff 

• 

STA= 34, 42. 58. 66 • 
H.EfL_Q: . - - - . 

AREA: Jo.i 11s.t 29.a 
~ 

SPt::Cl/-1L BRIDGE 

SB JtK XKUR COFQ ROLEN BtJC Bt:!P BAREA SS ELCHU ELCHO 
---~n,._o 1~as ·J::oo ·o,ii'.i 1s:6''!- o-o 91.2t+ -~.o E'!22,60 &22;~0 

.. 
• -:µru.~~C...U...J!U.m.r._.....LDAl"---<llU-"L:>-----------------------------------------------

_eRt.55LJJiE L'\1110 l!!El.!Lf.CL.>Jll'.1----------------------------------------------------. - -

• EuPRS t:QLtJI: HJ Ql'JEIR QPR BAREA TRAPEZOIO ELLC ELTRD 
A,"'- . - . 

aa1. 639.82 633.76 o.o 517. 12:>4. 97. 97. f1?S~?O 632~ '!0 .. . ·-- ·- . ~ - . 

• 
• Sl:.CNO 4403 U/S FACE MlDOLEBELJ fROM CORPS NOTES ANO QUAD MAPSKEJ 8~ • - - -- -- -~ -•..-- - .. - - .. ' .. .. . --

4403-00 11.11 634.31 o.o 634-30 &35.06 0.11 z.3s. o.o 622.70 
l.110-. 'i7ti; ik1s; 1:tei.. - · 104·. --18:i. lQJ; 4 i;i. 11. 6tl2 •. ,_ • ·0;24 i-71 ·1;sj 1;11 0;100 o;oso 0;100 0,04$ 022;60 o.~8 

o.oozo:aS ~az; ·a:,; . B:i; . a .. 
ti 4 o.e - r,}g~g4 lillil.82 . 

• ~DD FLO~ DIST~I~UTION fOR SECNO= 4403.00 C~!SEL= 634.ll 
~ . - - - ~ ... ~- -- -

• STA= J • 2. 32. 42. 58. 68. 98. 99. 
· 1:1;,a g- o.o . 

I ' :i t:t.4 ag.o - .. 8.~ 1.1 g.g 

• A~EA= o.s 34~9 68.6 180.7 e.s.ii 34~9 o.s 
--- -Vl::1 .. =-----0-.-~ o~a -?~ 7.B - 2.2 o..-e I). 

• 4CHV- Q...40-0-G~\l-=----O-.~~---------------------------------------------------
i;51;.cN0 4453. ooo · - - · · 

0 1?~~ rRn~~ ~F'r11n• • ·,c:;, nn I" 'Tt-1,u-~11 n ..,J-l FF'F'T 

I l; 



• .~~ !-330J.J:I.IL.£"'1-AN~~O.....M.OR~ T~AN, 1_1V_J_1115---------------------------------------------------

1
1 < =---------------
:., 3470 ~N~~OACHMEN! S!A! I_ONS= 54.9 247.S TYPt.= 1 TARGET7 421'3.000 

.... -
• DUD • • ' ' 

·• 

SECNO !~53 S!A !~•55 so~ u.1s MIQ~LEB~L! [~OM ~OR~S NO!~S AND QUAD MAP 
4453.00 12.78 635.38 o.o 635.37 
··1zzu~ saz; .. ·366; a22. --sa~; 

·0;2s 1~00 2-;;44 1~20 0.100 
___o_ • .il 0.0 3-4) -Sit. ·so; -so~ .. . 2 

ELD~ DIS!RIBU!!ON EOR S~~N~= 4453.00 

STA= 
___p ER Q.;: 

AREA= 

<I_ 

ss. 
-- - ~ 

67. 111. 139. 

) . . . ' . 

loB 13,2 l l • t1l 6.a 
C n_ =i ..,.~K_ ,. • ,.., • JI an.~ ;iv., ~~c4!°1 J.•re.Ji ?U a-? 
n . - .. ,. . ~ 

635.42, o.oJ 0.04- Oa29 
-- 1sr1; 6fH); so; i l • 
o;o~o 0;100 00045 622;60 

- . 0 ·o . Ii• 0. 192~6 ... ·-

Ct/SEL= 635.38 

14!~ 161• 216. ??~~ . 
iilQ • l :rn. J Cii,5 

I 1.n U c:-=i"P'r: lO~a4 "" '-' ~~'!•~ ;,If-' • ;;, ;Ill.I,. 7 

625.70 
6ao; io 
54~90· 

247. 

.. 2~00 NA! 
h.lAT "-1-

Ql= 974024 WSEL= 635,89 ENC 01= 974,24 l'ISEL=· 635.99 RATIO= 0.0000 
·n.~~--H~I~~ I ns-r~.an~: ·n~"J;7':Jl7 n.~ll1"::I 

. 
n ,"lt..n l-4C'l:"I - i:...ti.:.'.:-Qa 

~ ---'~-~-·-_......, 

JIIJ · S~CNO · · · ·· - · · · · __ --,Aulol«O~61------1,1J1-1.O~l.~----1-T.11JIIJCAA--1a-bt.t:i:.f+T-1-/fs14.1.JlG1><1-lo,i.fJ------------------------
DEPTH . ci1SEL CFIIWS lilstLtc .• £G .. HV HL fi(.oss l:IANK ELc.V 
Qf oa QCl:I QQOB - IILOB ilc~ 

W TIME VLOI:! VCH vRbB XNL XNCH XNR 1:/Tl'J E.LM!N - • SST A -
Hr Ct:I 51 01:'f ~ I Oi:il lll dSi:t iIE?l A'~ IOC lC:O~ll ~O~Aa ioe1~u;1 E~li;JS+ 

• 
• _311.z.o_EM:.ROACHMfN! 5!4!IONS~ 68.J J?O•~ TYPt,; 4 TARGET= 0,021l 

S~CWQ 5950 SI6 SitSO EROM CORPS NOIFS AhUl QPOQ MAP - -• __ 5.9.5.0 • 0 0 9.31 EIJS.S!l o.o 635,89 635,!16 0,05 0,5J 0,01 ~J0,00 ,,, 1110. 645. ··1is; 409, --815~ -··2s·,; 516. 101. i \I. 630,00 
·o.sl o.i2 2;2a o,i9 0.100 o.o~o 0,100 0;044 6Z6; flO w..u· • 0,0003~~ 1497. 14o;n; 1497; 

. 
l 

. 
0 0 . Ii, 0 3o~.I3 370.39 - . . . . .. ... - - . 

• -F.:LOkLO.lS.IR.lB.U.U.illlLEOR-SF CNO- 5950,00 ~-15~1,,- fflJ5.91 -- . -

-.. -S.TA,;; 68, Ul.. 
• PER- Q= 36.3 40,4 23,1 o,o 

• UDI. 

• 
• 
• 
= n UfJ 

• 

AREA= 6 8fl81ta. GSl,C s.14 
VEL= o.:i 6.a . ·2.1:1 o. e1 6.i 

<1-SECNO 6600.000 
--.:.zaoo NAT t.ll= S'70.98 WS~b- f1J6,16 iNC Ql- lai71h9!:I wSEL= el!>..-2-6>---RR'AA-+T-I-X-OQ-=--e-o .... D'OOl><00-191}----------------------

MAT Ql=>" 594, RAt16s LOB.~Htf:IOB=- -~;~~04 il~~5~7 o.~sso \iSEL:: ~3~~?~ 

3470 ENC~OACHH~NT STATIONS= 7lo2 306.J. lYP~:. 4 TARGET= 
- . . - - . -~-· . ,. ~ - ' 

0.039 

SECNO 6600 STA 66+00 FROM ~OR~S NO!~~ AN9· QuAO MAP 

6600,00 7.40 636,20 0,0 636,18 636.Jb 0,16 0,34 0,06 632,00 
- · 1110, iJi>. ·1,H4, tt21. • ·128, -·31ifi; «1<ia: 11111; aa: &a2,a0 

o;s6 1;01 ·3;so 0~99 0~1ao o;o~o o~ioo o;o44 626~Bo 11,1s 
... ..,,.,,n•1~ i:..cfi,. .C.~1'1- i='fli1"" - -..-4, - -.;; ••• n, ·n ..,, .. :..,~rt•~ ""JrtL_ .r.,-. --U-•IJ.U-1-U .l-""'- __ ..._g.;;i.11-0-- lwlii1V V·• ·U C:i.>0-•--t=-..:a--------J-V-~lJII; __________________________ _ 

. ... -· -. ..... ·- ........ . 

FLOW DISTRIBUTION FOR SECNO= - -----· '--,,-- CWSEt.i=-6600,00 -- - ' .... 636.20 - - - . 

• UDU 

• 
• 
• 
• UUi • 
• 
• 
e 

1:11 

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



• 
STA= 71~ !!O• \. ~65. :,lO~~ 

PER_a:: J_.;J "'li!-•6 24.J 
a A~EA:: !2~.~ ~fi~! ~~~~? 

• 
~ VEL:: 1._oi _ __::_:_i_·U_ -~___:~J----------:---------------------------------

'· . 
'· :: ..!tS.l::..C.tfil..X.ls.JWIUlJL----------------:-------=--:--:---::-:-;-----::-:-::-:::--:::-:-::-::--:-::::::-----------------------

• S:r1 

• 
• 
• 
• onu 

• 
• 
• 
• 

;; .:- ,0. 

2800 NAT Ql= 350.96 \,JSEL= 637.26 ENC Ql= 350.98 
_IUILJlL=- 3~8._ju_Tttis LOB,CH,ROB=· ·0;4434' 0~~088 -0.241~ 

WSt.L= 
\·JSEL= 

637.36 
-e,31;36 - - - .. -

RATIO= . . 

___li_I.O._f_NCRQACl:tl!lENI SIA! [QMSa 59, 1 2980 0 TYPE- It- Tl!RGfT- 0, 046 +.. ~ -· - - ~ - . . ~ + -- + • -

SFCNO 1340 SIA 73 • 40 [ROM CORPS NOT~$ A~Q QUAD MAP 

I3A0_._QJl S._63 631.33 a.a b3:Z • 26 63I,50 0.lI loll 0 .. 
1110;; 785; --$7f; 414. --467; -- ios. 253; 133. 27~ 
. ' ~.c.4· j ;_68 s;Jo 1;&3 u;ioo o;oii.o O~lOO 0;043 631~10 

o.002s1s ?40. 740, 740; - - . ·2 -0 . . 
0 ·o.o · 238~27 .. - - . -

fl OH QI S!'U v,llT I_ON ~DR Sl;~l\10;; ll'iOoOO Cl·!SEL= &31,33 
, - + • - - - - -

-5.IA:_ 
PER Q= o.o 44.3 32.3 23.4 

,I !266 • !fi llii,B C!:::13, 
VtL= o.j ·-1.t 5.3 1.6 

oSECNO 8018.000 

0.0000 

634;00 
l.ilil.13 

298,00 

2800 NAT Al= J44eJ3 w5f1;; b39-24 ENC QJ: 344,33 WSEL= 
NAT Ql=- 362, -RiTiOS L~~•~Ho~Oi~- -6;3134· b• SS69 -0.1298 ~SEL= 

639,34 RAT!O= g,g 
b39;34 

3470 ENCROACHMENT STATIONS= 84.l 280 • 7 TYPc.=· 4 TARGET= 0 • 041:1 

'l', St(..l\•O 8078 )( 
• 1:1078,00 -6-.4-J--6-3_9 ___ 3_3 ____ -_--_-_-_-_-_-------------------------------------------

• 
• 
• ,,. 
• 
• • 
• nu 11 

• 

- J11c. 534. -1&1a; 
o;a, 1-~ . 

0-4.02.bo.O • =>! 6; 64 
a31, zja, 1:108, l II 

o.o 639-24 639,bB 0-3~ 2-07 0.11 635.50 
i9S, --j5J - - 11:i:~ 136, 1'46, Ji~ ~ 
i.51 0.100 o;o4o 0.100 0;04j 632;90 1!14,09 
.~. - ,h ~ - . .. 0 . o.s i%~1ie ~1390 

.. 
- - - - .. - -

~LOii' DlS!fl!tJUTI_ON FOR SECNO= 8071!1-00 C11SEL= 639,33 

STA= 1:14, 210 • 240 • 281 • 
_E£R o= 30 . .2.-.:·_·_sa..o.---U~---------------------------------------------

AREA= 352,8 171,7 125,9 
VEL- l ,, 

21:100 NAT.Yl= 407,16 ~!SEL= 641.02 ENC Ql= 407,16 t·JSEL= 64lel2 ~ATZO= 
-NAT . .Jl.1.-- 421'.-e RATtos b08,Cl·hR08=" ·0;2021 1);6714 0,126& ~SEL= --,41;12 . .... - ... ___ _,__ . ·-·· .. 

---3!t.l.O~I. STATUlJIIS= SS,O J20,6' TYPt.r 4 T.ARGiT- g,i;t,u 

StCMO ~15 $TO sa+Hi fROC4 ,;;QQPS WOTfiili !l,PII;! QIJAO 

--B8.l5. 0 0 --l-.13 641 .• 13 o.o 641 • 02· 641. 11,1 
i77(1, j32. . 1245; 193. --291~ - -246; 

:__7.i,. -;14 $ •. o:t i,i6 0~190 o.gi+g 
0.001~1? 840. 737; ~10; - 2 

- -
0 

~ 

~-9 
167. 

0~109 
- 0 

l-.-1-Z 
i!:>9 • 

g;g42 
·o.o· 

l!:>. 
~ 
232.&2 

o.o 

638.00 
88092-

320.04 
. . 

• --f~-01:J-.-D.l-S!ill;t'-Ul'.I~~~- _ _ _ -64-h-A-3----------------------------------

• --S.:f-A.---86, 210. 2~1---~~-----------------------------------------------
Pl::R Q: 1801:l . . 70.3 10.9 -· .. 

A"~fiim 7Ql.,;:: '"3-",c:.. ,6 1.t6 7 

) j l 



:. ,t.L= 1 ol -s.1 -i.2 

nnu. 0 sEcNo 9216.000 

• 
~ ~__Q0 NAf...:._Cl1= - 32a.96 \•ISEL= 641.99 ENC CH=- J28e96 t·•SEI = 642,QB FIAuI..1.J.uO,,.:_..,Q..,.u.n ______________________ _ 

\ : NAT Ql= 342. RATIOS LOS,CH,ROl:l=- ·0;1030 .. o;il695 ·o.0275 ~/SEL= . E>42;oa 
i l: S~CNO (>EPTH - C!·fSEI . CR I ws. l~Sfl K .. i:& H)i Ml , - . ai 055 BMIK fl EM 
I -• Q ~LOI:! ~<;:H- ~1:_100 ALOB A~H ARD~ VOL TWA LE[T /Ii IGHf 

__ _,___TI ME Yl.Ol; \/CH YRPB KNI XNCH KNR J:IIN t I MJ N SSIA 

-• 
• Jf1 • 
• 

S!,-OPE IILOBL:· XL~H IILDBR ITRIAL· JDC ICDNT CORAR TOPti!D END~T 

3470 ENCROACHMENT STATIONS= 
- -~- . - - - - ' 

16102 

SECNO ,9276 X - -
9276.00 7.18 642.0B o.o 
- i:z:zo; i 56; -i60Z; -13. -o; rt i .43 -e;.z~ 1;i4 

---0--.-0-0.Z-9-0 i,, t,..i. ~~!~ ~~~: -

253.9 TYP~= 

641.99 642-64• -- 109~ - . 655; 
0;100 0~04-0 . . a -0 

4, TARGET= 

o.56 
~ 

0.100 
0 

1.06 
~ 

0;042 
-0-.-G 

0.030 

0.16 
~ 

t,34;90 
92;10 . , -

639.00 
. 6-J9; gg 
161.18 z_a" .. 

•• ~LDt1 DISJRH:UTI_ON [~R, s;<;:N~= 927&.oo C\-JSEL= 1:,42.08 

•• UOD • 
• 

STA= 161. 205·. 250. 254 • 
. PER Qs • • 8, . • 

AREA= 108.~ ?55,~ 11,2 

g. 

2800 NAf.Ul= 370052 tlSEL= 643.29 ENC Ql= 370052. J:ISEL= 
-~N=AT-'1.L;=- 3¾.~UhS I DB,CH,ROB=- ·n:1234 0;8450 -O,D316 l-iSE'.L= 

6~3,39 RATIO= 0.0 
M 

_3_4.7_Q_[NC8..CJACJ:IMEJl!.L-SIA I I QMS= . . .. . . - - - .... 1-49-...Z . . 250,l +¥-a.t.~ 4 ~ - . 

-• ,,,, 
·• 

--':H.3::Z..-0.0 7,51 E>43o4l OoO 64J.29 64Jolf6 Oolt6 l-..-l-8..._---410f--o,-lJOf<ilt..--t6~4~0hon9H8J------------------------
l 770e i'il4; -1553; ·2~. ·-147. --210: 1<J: i69; 3~. 040~00 

___ ·...,_;_79 1,33 ·s~76 L17 0~100 0,0-40 0.100 OA42 €>-3~1-4,,,___+lal-----------------------
o.00221j 4oi. 4t>i~ 46i; · ·2 o · o o.o· 106.44 2so.i4 - -- --, -·-· ~-- --

• -f;l.,Ol;J__()l.S!fUa.ln~ON-[...OR-S~~NO- ~?J?~OO ~WSEL= ~4-;3-•. ~-----------------------------------

• 
• Jff 

• 
• 
• 
• ~ll~ 

• 

-S-T-A- 150 • 2-0S.,----,2--:15-11-0..-.---2.::--3'1:1-e------------------------------------------------
. PER· Q: 11,0 . 87.8 . . 1.3 . 

VEL= i,j ·-s.li ·1.? 

"!:iE.CNO 10198.000 
_2.WJ0-l.',!A.Li-1.J;; - 37.b,54 blSEL= E>44oJJ E.NC (H:: 

NAT G!=- ~90, ~A!!US LOBtCHt~O~=- ·o;!257 0~~423 
376.54· 

0.0321 
~ 

WSELc 

3470 ENCROACHMENT STATlONS= 147,3 257.0 TYPt:.m 4 TARGET= - - - -
SE.CNO 10198 X 

€144 • 4:.:1 
if;44;43 

MATIO-

0,033 

0--.-0-0 

10190.00 1.ss 644.45 o.o 1:,44.33 644.~9 o,44 1.02 0.01 041.00 o.o 1:,44.33 644. 
. .. . - Jo --~1a. 2~: i7a~ a9. 0 641,88 

00 0~040 0.100 0;042 ~36;90 147.31" 
-3 - ·o , ·g . cl.o· io~-18 25-7-rO··l--·----------------------

.,. _... - ..... ~ ..... ,. • ,>. ....... MoO 

ii!O, . - li; 

l ~ i8 0.1 
3-0,(l-; 

FLOW DISTRIBUTION FOR· SECNO~ 10198,00 ....... '' - .... -- . ..--~-··-- CWSEL"' 644,45 

I I ' 

11' 



STA= 
__ ··~PE:Rd"JE. 

AREA= • 141. 20s. 2so. 
-··-ll,J .. 87 . 

257 • 

~ VE;.L.;:. 

"-i.: 

153.S 211;&, 21.1 :......r..· ····-
I !: ,.._,,_.,::,-,.ir,,. , n£~n .,..,. ... 

I •. _;.&.:?"_O_Ei\!C~.!l'!!C~i\!!-5..µ_µ0NS=:= !8~~(1 263~0 TYPE= ! !ARGET= .• -· 

~UI 

• 
• 
• 
• tt, • 
• 
• 
• uao 

• 
• 
• 
• ,,,, .. -
• 
• 
• jff 

• 
·• 
• 

____ __,$,.__;t:.<;filL~O~S~ STA !D!?•"!O so• (l/5 M;~RJMl',M ~ROM C-QQPS NOTfS AND QIIAQ MLIP 

106s&.oo z.a1 -~&S.6J a.a 645,51 646.·n o,zo 1.26 0.1s 6'>~ 
-1110~ ·99; -11ss2; 120. --·&o; -·2i-,; e,9;, i11~ 4o. 642.so 

:_n..;._aj 1~_64 ·z:i4 1:11 0-100 n;,040 0,100 0;042 637;.ao 183,oo 
0 • 0 0 36 7 ~ 45~ • ~~() ~ ~o Cl; - . ? - O . O ~ • O:.__~--'· 8=--0=--·=--· 0:_0::___2.,,_· _:::_6_:::_3_:::_• o_:::_· _:::_0 _______________________ _ 

El OH OISIRirllTJQN EOR SECNO- l065EI 00 CtJ.S&.6-=-- - ~·'' - - - . . ·- . ' . - 1114§,61 - --
SIA= Jri3, 20 

PER g., 5,6 87,7 6w8 
---~A~REA= 60+-'---'..&-t-...,.~--'C.._-.1-----------------------------------------------------

VEL= l ,t> -1. 1 - i.-; 

05~CNO 10708,000 
2600 NA.L.0.1...= . 381, 74 \iSEI = 646, l 0 
NAT QI=- 392, RATIOS LOB,CH,~OB=-·o~o 

E~IC Q 1 = 39a..u, 
1;0000 ·o.o 

W-S&b-= 
\·JSEL= 

11146,20 6 4 6 ;, 2 0 WI( T I 0-=--0-.-0-2 

··=·· ==-=== 
3470 ENCROACHMENT STATIONS= 208,0 272 • 0 TYPt.;::. 4 TARGET= o.o 

3495 OVER~ANK AR;A ASSUM~q NON-;~~~~!JV;,~LL~A= 1!153.60 ELREA= -· . 
e.5J.E>o 

___ Sc.C.l!I.CLl.0?08 SIA l O? • 4Q 0/S f ACE MERR fMAN FROM CORPS NOTES ANO QIIAD i'tAP 

1ozoa.oo El• I Z f>:t-.6.Jl a.o ~~~-10 6ie.6.!:i6 0 • 39 0,14 O.la..-6115,50 
1110; o. ,. 

177()~ 6. o. -- 351; o • !7!J~ 40. 645.50 . 
...R4 o •. o ·s;o4 0,0 0,100 o.oiio 0,100 0;04.! l)JS.OO a 

0.00210s . so. SO, . so. 2 0 () · o. o· 1',4,00 212.00 

FL0 1n OiSiki"-iiflC,bi Foe SECNO- ~O?OB~~o C1.:1Se;~-:__-~(,...,L+----------------------------------

_5.J.A;; 21J8, 2.7. 
PER Q= 100,0 

___ AI-(t.l).: )51 .• 
VEL= . .. ~ ... :,, u 

-SP-~~1:Jl,~.WG~-------------------------~-----------------------------
'"" v~ VtL"nO rn.c-n nn1 c-ti.1 o~r o,.,n B,iRE,i. ~r r-1 ,-.lli1 ELCHO :>Cl • l+Vn t \,R W Rl«br..PI li'.'I''• DWF aa ELbFH:J 

l ,25 1.30 -3;00 ·o.o 2c,;oo 2,00 ?93.1'0 2.2t1 b3B.00 e,30;00 . -
0 s~CNO 10782,000 

_ ----3-7..0.0... .. --.l,IR 1 OGE S T.t:lllCL;; 208,00 s:n;~1ca- ~72 .-0-0 
c:S:-rh1n nFPTM · r,:·.1c:a:'1 rt:;.r,;,c::·- WSELK -~r. . .. ,,., ... , n1 nee. QA.\I~: ~I C'"tl _,_'-',,.V --· , .. 

_.., ___ _ .... .,. .... ~- "V "~ ...,._..,_,.;;ii 1-"P,1'11,. 1..1,a.!,a,. V 

_Q[.Oij QCl:l - QiOB AbOlil AC:t--4 AROB ~!Ob :J:WA b. ~'f-A-W-· . 
TIME \/LOU iie:H VROB XNL XNCk Xfllf.l WTN t.LMlN 

.. 
SSTA 

$LOE!~ XLOi,L xL.c~ XL.Util~ &!i:Rl~bi 1ut: ICtlM:i: GORAR iQ~WHl E~l9S'f - -

CLASS A LOW FLOW 
" .. 
3420 BRIDGE W,S.: 6~~~1~ ~R19~~ v~~os~rv7, s.12 fALfULA!~O ~HA~N~L AREA=, 346, 

• 
• 
• ,, . 
• 
• 
• 
• ij a, 
• 
• 
• 
• oug 

• 
• 
• 
• it, 

• 
• 
• 
• .,, 
• 
• 
• 



• '-'!?'"" to(::, ~~L,l~!: H-' Q~/t:. IR QPR BAREA TRAPEZOID ELLC ELTRD 

aug.. o.o ~~~~6'!-· ,'.~t ' . 
o.os ~??~~ ~s~.~o Oe 794 • aa2. 654.0Q 

. = -----------------------------------------------------------
• 3470 ENCROACHMENT STATIONS= 272.0 O.O TYPt= 4 TAR~tT= 

_umc1..;:::.___._.._Jika ~1 -~ = · · · · · 
o.o 

--3A9_5_Q~8.ANILARfA l\SSIIMEO NQN-EEEEC TJ VE ,Ebl.E !I= . . . - --·- - - - - . 
654, 00 ELl~EA~ 

• UDO 

• 
• ·• 
• ,81)'1} 

e 

• 
• 
• ,ann 

uu~ 

• 
• 
• 
• ,,.,, 

S~~NO ~07~2 ~/5 FACE MERRIMAN FROM CORPS NOTtS AND QUAD MAP 

10782.00 8.26 646.26 o.o E,46.16 646.E,4, Oo38 o.oe o.o 
__:_f.7..zo... 

.. a; ,. 
1110; u. --- o; --Jsei; 011 ll8~ 40, 

• O ~1:14 o.o ·4;97 o.o o.ioo 0.040 0.100 0;042 638~00 
Oo00l!:l2ii: 

. :zi. 2,.; -· ilf:. - ' 1 .. 0 . - 0 . ' .. 0 -o.o ~ 64. 00 - . 

~LO~ DIS!Rl6U!l0~ [~R Sf~NO= 10782.00 ~tlS~L= 646.26 . - - -
STA= 2ue. 272. 

eee Q- i00,0 
AREA: 3S1:>o2 

.VE• -

= OoJOO Cf 
~SECNO lu832~0u0 

3470 ENCROACHKENT STATIONS= 14!5.o 30000 TYPt= 1 TARGET= 155.000 - - - - - -
S~CNO 101:132 SCI U/S MERRIKAN FROM CORPS NOTES AND QUAD ~AP . ·- .. . 

10832,00 e.ao ~46.&0 o.o 646.51 646,76 0.1& o.o& 0.01 
1s211; ]35. l 260; J9S. .. i61; - 346; i? Oft; 1:tsi; 40, 
o.a!:i 0~84 ·3.e,2 o~YS 0;100 o;o.i.o 0;100 0;042 e,31;ao 

--0....0.0..o.7 4 2 so. so. "50; - ' 2 
. 

() g o.o . i.55,00 . 

~LO~ D1S!RlbUTI?N [OR SECNO= 10832.00 C~ISEL= &46.60 

ST Ac 145. 197. 247. 300 • 
__ /-'l;JLQs s.s 79 .. 

AREA= 161.2 J4s:~ 204.4 
--VELi:: . o ... s ·•j.e, i . 

*SECNO 117200000 . 
-2.80.0-NAL!J-l;: . 199.a(I---WSEI.= ll>47o9.Z ENC Qta 199.~~----RAl-W-: 

NAT Ql=· ?l?• RA!IOS L~B.~H,~OB~· ·o~?~36 0;1054 ·o.0910 ~SEL~ 640.02. , 

645.50 
. i:>45, 50 
208 • 00 
2:l!Z,00 

&42,50 
{)43 

145.oo 
JOO• IHI 

~~ ........ -------------------• w " • 

----------------------------------------------------------------
• 3470 ENCROACHt•l~N! S!A!lONS= ~8~~0 633,8 TYP~o: 4 TAR~E!= 0.058 

• 
• 
• ,., 
• 

SE.C\\JO 11720 
' . ' 

11120.00 s.2s 647.95 o.o 
l-590. 28--7. . i20 i ~ lOii!o 
. 0 .90 t;1!:i ·6.08 1.13 

O~Q068J~ 68-e. ~~4: 68-M; 

!?~7.92 &46.39' 
249~ - . 19 'i; 

o.1so o;oso 
g 8 

0.44 
90-; 

o.1so 
~ 

1.49 wa-; 
0;042 . M. 

o. 14-
44-. 

042;10 
c!i;9~76 . . ~ -

646,50 
6 

383.00 
633,76 

---- --- --·------ --------------------------------------------------------------------
FLOW OlSTRIBUTION FOR SECNO= - .. - .. . . '' -· . - .... 11120.00 . .. .. - . - - ~1,•S~L= ~~7-!'5 

STA= 383. 530. sao. 634. 
• pi:J1 n: • ·· 1 ·, n -"1-,,~ - ' 

• flt 

• 
• . . 

• 
• ,,. 
• 
• 
• 
• Oil • 
• 
• 
• DUB 

• 
e 

• 
• ltl 

• 
• 
• 
• ,, . 
• 



248.7 }97~5' 89.9 
II = . -.•. 2 • 6 - • • • --~ · \ ,, . . . . - . -

. .al ~ -3!.St:C w.2.L4.5 .• .0.ll.u_· -----------------------------------------------------
~-: -2~00 ~At·Ql=. ~328 • 14 ~SEL= 649.75 ENC Ql= 328ol~ ~SELF 649.US RATIO= 0 • 0 
J 5 N~r 01=· 3~~-\;RittOs 1pa,cH,ROij~--6~2sg•· o~~13~ -o,,~6~ wsEL- b4°;As 

• -3Be.7JLENCROACl:IM.Ef\l.L5Il\I.l.ONS= 37302 657.S TYPE= 4 TARGET- 0, .. -- ---•'" -ans. 
• -------~f~C...,N0-1-2.l~S X---------------------------------------------------------

12](,i,5.00 l!i,2:Z 6~9.82 0,0 649,l5 650.04 0.11 i. s:i o.os €,lo:1.t1Q 
···1!:,90- 393. ··1023; i74 • - 426, - 24th 198~ i99~ 41. 646;':lo • ·o .... s~ 0..9? "4J2 o;aa 0,150 0,0::,0 O,lSO o;o4J E,43; 

,, . 0 • 00231? ~?S• 425~ 42s; . 
l 0 () ·o.o· 2&4~32 657-53 - ~ .. - -

• El OH QJSIRJBttIION EQR SECNQ- 12145,00 Cli-5!c:I.- la~9.tl7 

• ....STB= 
PE.R Q= 0.2 .. 24,6 - 64.3 10.9 uuo AREA= 5.oC 421,1 2,1:1, i' • VEL= o.s .. Ii .9 - . 4- i . "0 ,9 

<>St:CNO 12570,000 
• -21:1.0~A.t f.ll= 21.0.26 l·lSEt = &SQ,90 EMC QI= 210,28 HSfL= 651,00 

6S1;00 
Rt\.l.l"~ 

• 
• till 

• 
• 
• 
• ano 

• 
• 
• 

NAT Ql=· 285 • .AAT!OS L~$iCH,~O~~- ·o;?571. 0~6986 0,0443 ~SEL= 

3470 ENC~OACH~~NI SIAIIONS= 320-9 573, l TYPt.=• 4 !AR<?EI= o.oso 

St.CNO 12~70 STA !?~~?0 r~oM ~ORPS NOT~S AND QUAD MAP 

12570-00 6.60 651-00 o.o 650.90 65}.28 0,28 1-19 o.os 645.80 
i.S'iil. 362. 

.. 
11 t',51 • ·32. .. j79, - 23!:i, 47; 20&; so. 649,~0 

0,97 i. 03 . ·4~90 0~69 0~150 o~oSCl 0,150 0~043 644~40 320-94 
0,00 i42l:l t;,2~. ttc!:>- e- ----= -A25, 1 g O o.g ~~;ijQ1--i-1-7~J...-o+l''+-i-----------------------

fLOW UISTRISUTION FOR SECNO= 12570.00 Cl•JSfL: 651,00 

STA= J21- 412- 483. 488- 5J8. 573. 
= a.g 

ARl:.A: 165.8 192.5 2i,i 2ja.s 46,8 
\/fl = (l. 9 -1..; • . , 

" . -

.....l!St:.CJ!>IO--l.29b.S...O.O.u..----------------------------------------------------------
, 2800 N~t til= . 250,08 WSEL= 652,36 ENC Ql= 250,08 ~SEL= 652--6 RATIO= 0.0000 
NAT fl}:- 264. RATIOS I DB,CH,ROBPi ... 0:2461 g;:t1561 ~ O,QJc!J laJs.t!;-b'-=---·Q&.i..,-~--------·_· _____________________ _ 

SEC NO DEPTH - - c~:SE.L.:.. CRl I/JS VI SELK . tG . HV. HL - OLOSS BANK ELE\/ 
Q - GIL.OB QC!:!- QROB AbO!l ACH ARIIB ('Ob TWA . bli:f'T/t:< I Gi 
TIME VLOl:l VCH VROl:l XNL XNCH XNR IHN t.UHN .. ssfA. 

__ _,.5 ... 1 OPE XLOl-11 KL£H XL;l'IBR ,l_'l'RIAb l_O~ l~ONT ~0~M~ to12w10 ii~Srl-!----------------------

• --3470-E~OAC~ AT l_ONS~ 

·:' ---~11:.'..{;f.;0-l-2~6-! 

~ - . - !ilfil ,'i1 TYPlt.c ~- -

--1-i9i5.00 6.45 6~:i!,45 lhO flfli.2....38 652,17 9w32 l,<17 8,82 &47,~II 
iS9o. 360. -1202. ·20. - 341~ - 231; 29~ 212; S2. 0&1;20 

• --~.99-. ---i_;-0$ ~ a i ll .-6.9-~0-----lh-O-l>{)-~-04-3--~0-0--.33-•0--1--<i·,__ __________________ _ 
o.oo4o6i J9S. 39~~ 395; - 2 · ·o ·· o ·o.o 2Ji~79 s61.9l 

• •-I llW l~f'"THJ;;;1JTTO' rl'IR r,Fl"."i'li::c I "'Of.._ .no r,wc:.i:-1 "" l',"i::O 4c; 

11' 



•· _s_TA= 33.o. 412. 463. 488. 5J8 • .5bZ.. 
1 .2. ,I.Ill, PER Q: -- 7•~ -- - 13.4. -- . 1.9 

•-- i: AREA= 13.9.---?,. _ _µµ.._~--?J~L-~~~--'~+.-----------------------------------
75.6 

". i:' \/EL= . 6.9 . -i.2 . ; _____ _ s.2 o.t 

. CCHV= 0 • 300 CEHV= 0 • 500 
• _j__s.t:wo_1.~~n.o .. _o~ .. o.· ::_· ~--~~----------------------------------------------

'I, 
_Jit,_1.0_ElllCH.OACHl''iEN.T-51AIJPI\IS= I oO 824,0 TYl?c:; l T/IRGET= 82 . ···----· 

• Dlli. • 
, .• 

SfCfllO 13360 STA 159+20 EROM CORPS blOIES ANO AIIAD MAP ~-- .. ---· .... ,-~ 

--1.336.ii._Qo 6.b.2--6.511,ol? 0,0 654,04 654,55 0.43 l,7Z 0,06 650.0-0-------------------------
. · i59o; i9~. -122s; 168. -·i1s; - 2o4; 152: 211; s,; -650;00 

---·+,02 1;10 ·6:oo i~io 0;1so o:o,o 0;1so 0;043 e,41~so 1eJ,s6· 
o,00415~ ~~~- ~•5; ?56~ - ? - ·o · b ·@.o· ?oo~s~ ~s4.ol 

-E.L..C~!Sl.fa.ilU-T-l.ON-tc:OR SECNO- 13J190,00 C~/Sti:L- 1954ul2 
- • - ' • • -. ' .. - • - - ¥ •• 

-S-T.A;---184, 2:r~o .. ,---.1Jl-lll~1---___;:J8Jr.....-------------------------------------------------
• PER O= 12,4 . . 77ol . . 10,6 

• UDU 

• 
• 

~Ll~A- ~7~ b ~~£ ~ ~~~ r 

VEL= . ! . ! 6.i> i.l 

~SECNO 1~7040000 

SE.Cl\10 13704, X - . 

13704.oo 6,46 655076 OoO 655.75 656.24 0,48 le66 0,02 651.80 
___ -_.5_9.0.~ 189: - i24a: i6Z, -.164, - i9k, l'+l: 2ao; 55, "6$1.llQ 

·1~03 1~15 ·6;21 1;1s 0~150 o.o~o 0;1so o~o~4 649~30 106.95 
__ . ___ 0._00541~ :>n•L 'lei.4: ·~44~ ·· ;, - · 'n n n ,,- _1C.1. .. 2"1.. 'uu_i . --- ---· --- . -

• FLOH D!S!MI~UT~ON EOR S~~NO= 13704.00 - . ~ . ~ - C~JSEL.= E,55.76 

.1•11 STA= Hl7. 210. :no. J8lo 
,. '•. --f?.l:.R.....Q- 11~.9. 
• AREA= 164.~ 

~--- --·. 
197.8 140.tl ~· -

• _!!$e.O\JO--l.t+.Qi.+..-0.0.01---------------------------------------------------

• 
• ii ffD 

• 
14047,00 6,44 657,54 DoO 657,liq 651:l,Oii! 0,49 1,78 Cl,99 ~6~81------------------------
.. iS9o; IsB. ·1242; l61. --163. - i9t~. 140; 224~ -~6~ -653:bo 
__ · ..... 1.o!i i:1s i,,;Jo 1~15 0;150 o~o~o o;i50 o~o44 f:>Sl~Io 1iil~;..... _____________________ _ 
0,005497 208, 343. 34:3 • 2 - ' .. o (I o.o 193;55 j~6.~? 

~&.,01~ OI,SpuNl}!I?N ~?R S~Sfll?- ~~~~? 00 CblSEb= 6-5-7-.5><44----------------------------------

• -S'.f-,IU,; --1.8-7.....---Z-Ul------J~--~>{:j,1.-------------------------------------------
JJC:R Q: . - 11 • 8 

--AREA: 162~8~---Jl,.J.l.'.1-tt---l.J-9-..t>---------------------------------------------
• VEL= i,2 . ·e,.j --i.2 

• ~S~9NO l~2!9•0~0 

,,,. ~4?0 EN~~~ACl:fM~N! STA!.I~NS7 ~o~~~ 5?~1!0 TYi:'~~ ! TAR~~!':' !?~-~~o 
• VALLEY St::CTIO~; X 

. .- ~·· - .. '' 

• , •• 
• 
• 
• 
a .. , 
• 
• 
• 
• ••• e 

• 
• 
• UliU 

• 
• 
• 
• JfUJ 

• 
• 
• 
• ,,,, 
• 



• !'!'~!9oOO 6043 0ss ... ,3 o.o 658.43 658.IH Oo3B 0.10 0.03, 653.JO 
l.SCJ.o.. 329; 1012; 2tt3. - . 205 • -·16ti; 110; 226; s:i; 653;30 

" ·1~06 i~ei<i ·6;os l~i+J 0;150 o~oso o;i50 0~044 652.00 400.00 
• ;: _0....0.0..4053 j,o_4. - i 12; - . - . 0 ·o;o· Iii•; oo .--??; 2 0 5~~.60 

,"1 f -·-- " .. ~ - . -

1. · [LO~ 01S!RlHUTION ~OR S~~N~= 142}9.00 CWSEL= f,58.43 ... ~ . ' -

J~ STA= 400. 44.7, 476. 524. 
~e.ER.O= 20...: • AREA= 205. i 161~6 170.2 . - . - - " ..,.. 

_;:;_ 

-• __tQiV= o,.._~lLILCEJ:iVm 0-ALUL __________________________________________________________ _ 

• 
• uun. • 

~S~CNO 14390~000. -

330! ~V ~~AN~~9 MOR~• J~AN ~V~NS 

SECNO OEPfH C\1SEL, CRHJS 
Q GIL.OB cici:l - r.iaoe 
TIME VL08 'ilcH iiRbB 
SLOP-f ~•-0€11 · Kl.C: 1:1 lll OBR 

tr/SELK 
Ab,06. 
XNL 
ITRl/\6· 

EG 
AO:! 
~NCH 
wt 

HV 
Afl-00 
XNR 
!CON'.!'. 

HL 0LOSS BAI\IK ELEV 
1,106 :niA L~~ 
WTN l::LMlN SSTA 
CORII r;i lOli!l•"~ .... ··"-

• -3.Q.10-Ell!CRO~Mfbl!--S-! 4 ! I PN~ 55~~~ 595, l TYPt.: 1 TARG&;:.~-..._ __ _..,H""IHHI---------------------------

• 
• uua 

• 

5EC'NQ ~ 4:i90 50' 1)15 ? MIi f !:~?M l"ORPS NOIE'S AND AUAO Mll.P SKEtt 

J!.!JS!Q.QQ 6.0] 658oSII a.a 
1590; iso; ·12t9; 162, 

•. ot l.112 13;02 3;00 
0001792!:i ioc,. i 71; i 71 •· 

~I Ql·J DIS!l<f ·UIIIQN ~DR 5f['.illQ;;; 14390,QO 

DSB,91 661,08 - so; --~ - 9~~ 
o. 150 o.oso 

2 - ·o 

CHSEI ., 

z...u 
·s2; 

0,150 
0 

659,91 

l-.U 
221. 

0~044 
-o.o 

1-0,l 
·57; 

652~90 
-38,22 

~ 
·653;00 

$95. 1 i,; 

• -5.Ul.!L.. -55.1, 561.a.... __ 5.W...,__--5.sis..,_ ______________________________________ _ 
PER Q: 9

0
4 .-- ·-1,0.4 10.~ __ aA1RU= 49,6-_ __!,tJ...:Z..---!:·)<:·~;_ ________________________________________________ _ 

• VEL= j.o 13.i 3,1 

• ~-.. • 
• 
• 
• DOU 

~SECNO 1~~40.000 

3301 HV CHANGED MORE TH~N HVINS 
~ --- ... .. -

- 3495 Ol!ERBAblK AREA ASSIJMt:I} MOfll•Eff"i:.CT l l!E, EbbE:A- 660,0G EL-Rc:A- 669,08 

SECNO 14440 SJA !74+~0 915 EA~~? KIL~ ERDM CORPS NOTES ANO QUAD MAPSKEU 

14440,00 6,74 659.64 659.54 659.64 662.79 
1590, -·o; 15SilO; - ' ' - - . - - " 

3.1s 1.12 o.59 654,so 
Clo Q~ lliil~ 0 • ~ii!+~ St, 6~>08--------------------

l,07 o.o !4.25 o.o 0.151) o.oso 
-0..02SS.S.i -so. -·so; - 0, 150 0;044 f>52,90 67$,22 

so. 4 u: o o. 0 · -1 u ~ ;;;w ~.4a:------------------------

• f"LOl·J DISJ!H8UTION EOR S~~NO= 14440,00 C~!SEL>= 659,64 

STA= 675. 693. 
• __ • f!t:R .. Q.._:_ ____ 1-{).0..,'!-----------------------------------------------------------

t.REA= ill .• 6 

• --~VEl.=- "i4.?:----------------------------------------------------------

• 
• 
• Ill 

• 
• 
• 
• jl4 

• 
• 
= 
• ,,, 
• 
• 
• 
• DBI • 
• 
• 
• DUI • • 
• 



• • eno rrnn • • • 
• • 
• -- --- • 
• • IID ,, . • . / 
·• • 
• . 

• 
• • ••• DRll • • • • • • 
• • ll) . ftll D 

• • 
• • 
• • 
• •· ••• 1 fft • • 
• • 

', ,. •·1 
= ! J • ta~ ,., 01-1:)73 OM::J73 ss 113~118 dt18 ::JAB N370li l:),,jQ:) MO)llC )ll( ,95 
~.,,, 

• "'lcintMA 111r;'j:.~c:- • 



• " 0 • .• o 1.-.11 3o00 o.o 1s.zo OoO 1&-1 ... .90 
\; .. : . - .. - . . - . 

= ~ 

• -330.1-.1:I.V-Ct.lANGEO-IWRE......l.ttAllLJ:t.v.l 
lff. ~~E~S~~ - - - .. . - . - . --

EGPRS EGLt!C H3 Ql·/ElR QPR BAREA TRAPEZOID • . - . - - - . - ·- . . 
- "· ·-. 

~1?4•15 662079 o.o 40. 1542. 122. 122. 
--· ' 0 h .. ' - - .. 

• -
·• 3495 OVERHANK AREA ASSUMEO NON-EFFECTIVE,ELLEA= 663060 ELREA= 

.... ••"!' • 
• 
• 

- - . -----·. - - -

_____ £.Cll!..O.....li>.5.0.LU/S E;&,CE 7 MIi f fRQM CORPS !IICIIES ANO QIIAO MAP SKfM ·-- ' - . - - _.. ' - - - - ' ··-- . -
BiSOlaOO SI• ~ti 662.JB a.o 

1590. 
. 

ii~ -rs<.,10; o. 
· a.ii i 0 • Ii · 9:1n o.o 

o.009626 -61. · oi; - 6 i. 

fl Q1 lllSJfll1>.IJTTQN EQR SECNQ:; 14501 ,00 

-5.JA= " 

66~,Ja 663,81:5 .. - --l6l; o • 
o.1so o;oso - 8 0 

CHSEI a 

i....s.o. 
o,. 

0,150 
j 

662,38 

i-,i..g. 

:?21; 
~.oA4 
- (). 0 

o.o 

ELLC - . 

659.50 

~1?3~~0 

0...0. 
51, 

652;9() 
.. 10;20 

~52.80 

ELHID - . 

663.40 

~54,50 
6~3.50 

675,22 
693.42 

~5~ 

• 0 ii, 

• 
100.0 P~=E~:; __ i~LJL ______________________________________________________ _ 

• 
• 
• li U 0 

• 
• • 
•• ii, 

• 
• 
• 

VEL= 9,8 

0 S~CNO 14~70.000 

3301 HV ~~ANGEO MOR~ T~AN ~VINS 

--3.4 70 FoiiRi1AiH\11EMT STAT i tiNS: - -· - C:19,'3 . . - JSiU,4 TVPt.- l TPRG~T- ~ 

___ _.,s .... t .... !_".1\1.CLl.A!:1.lO-ST/i ~?S•~o ~9! l_!IS ? MH,g !fl?M ~CIRPS IIIOTES AND 

~(..s.Za .• 0 a 12., 69 66£.k, ~9 a.a --. . - -- . --
C: n I:. --~-iii ~ 

I 664,49 664,55 0,06 0.09 0.57 l!;§.5--.-(,..,._ _____________________ _ 
icn" ;_ 1±.1 --L-~ --..,..i...:. --· 1±;..-- .......... ,-1, -,-~~£6" 
& ;J7U • -1\IJ• 1,,1..11,. -.;:,;.,. guJ• . c:ug • 

J~o6 
:,.cu• cc::u • :, r • 0:,:,.0u 

·1,aa o .a, .. o.si 
69, 

o:iso o;o5o o.iso 0:044 &61.Be a19.~i 
o.ooos1I '69; -69; 2 0 o -o.o- i1i.oa 390.39 . . 

-~LO,,L...ll~:;.LJU;Of\' :~o c~~~- 11'.t.~n ~~ ~t~t1~•c-, - 11.L.1. 1.c-1 

-ST•\- 2. 
1-'l:::R Qm . ·31.B ' .• 39,7 20.s 

---AM.EA- E">O.J .• (i <10-6 
VEL= - o.a J.1 -o.s 

0 stCNO 15J60.000 
--2-BO(l t>.,\T u1- ~!il!eb- e6 11w91 EPIG ,u- E,56-25 

NAT t.H=- &71. RATIOS LOB,CH,ROi:i=· 0;2157· 0;6295' -0.1548 . -·~ ' '. . .~. . --- ' -

3470 IENCfjOACI-IMENT STATIONS= . . ... - - - ' 
28,0 l??~o TYPt::.= 4 

S~CNO 15360 STA !B!•~O ~~OM ~O~~~ NOTES ANO QUAO MAP 

WSt.L= 
IJSEL= 

TARGET=· 

665,81 IMTIOa &-re 
665.0l 

0.022 

• 
• 
• ••t 
e 

• 
• 
• M r,o, ,,,. 
• 
• 
• 
• ,1., 
• 
• 
• 
• Ill 

• 
• 
• 
• Ill • 
• 
• 



• fRG 
e 

• 
• 
• 
••• • 
• 
• 
• It) 

• 
• 
• •• 
••• • 
• 
• 
• It-I 

• 
• 
• 
• n a o -• _§~•i.2 

OQ"8$9 
nr•• .,..,., 

00•559 
- . ~ - ost~o - , - -

·41+.,0 ~ 0 !lS!)~O 
•99 :os2 •zoa: • Cffj[ 

;n•n . . --... n•n ,.• • rn•c"a 

• ., •. .. -
• 
• 
• DDn 

• 
• 
• 
• non 

•• 
• 
• 
• ~( 

• • 
• 
• .,.,: 
• -• 
• . .~.~ 

= • 
-

L ij ~ Q ost•o ijj~q 56~2. 
- ... ~ non !H ~I_ 

•,,et •~t? :~J!!!_ •i,tt ;.;. • ..:.a;.; T; • F. n•n ,,,. •.. QQ 
--OoSt • nn•ngr-c;r 



• 
· . ~ ___fu_0.0.0.6.D.3 790.• 790. 190• 0 0 ~ ~•O 1~9~~1 ~7?,S? 

I": .. ; __ ·_· ·_-__ · -_-___ · ___ · ____ · ·_· _· ___ ---:::-:-:=::-:--::----:::--:---;::-:------------------------
1 •. ':LO~J f?lS!Hll:iU!ION -FOR SECNO= 15360,00 Cl•JSEL= e,e,4 • .,,1 .. --- ·-- - -

f!UU 

• 
• 
• 

STA= 28. JO. 40. l:!4. 12s. 175. 178. 
,..9-__ _µ~~--6J~>---4L-~---0.."2-----------------------------------

AREA= 9.J 
2-9 I 7 .S! 

S?•! Ji$.i 344,8 295,1:> 11.J 
_!'. 

~ChlO_lhlQOJLO.O,.u_ _________________________________________________________ _ 

2~b0 NAf.Ql= - 286.91 ~SEL= 665 • 69 ENC Ql= 286 • 91 WSEL= 665.79 RATIO= 
J\IALQJ=- 29_9_.. "rUiTlc)c:; l DBoCHoBDB= ·0;1<159 o:5087 ·o,3855 NSEL= -665;79 . 

O• O 

SECNO DEPTH . -CHSEL' -CRiWS iSELi . "Eb . RV . HL -- 6Coss BANK ELEV 
o- oi:.as· 0cH iJRoe- Abos oc~ ,uwa vol rirlA bt;ttr1r-Hf;Ht 
TIME VLOB ~eA ij~b~ XNL X~CH XNij WTN ELMlN -- ssrA· 

• sL.02E---.XUlB1 lliCH l(LOBR ITRIAL 'loc· ICONT CO~AR TOPIHD E.:WJST 
•• ' ,... > • • - > - • • ,,M_ - - •- -• - • -

·•·· •• 
• 
• 
• )ff 

• 
• 

3470 ENCRQ6CHMfNI SJAJ[ONSs 
- • - • - ' • 

:z..!il...3 d93, 0 !YP~;;; 4, TARIPET- O. Oltl 

____ ..,E.CNQ 1610.0....SYA 192+60 fROM CORPS I\JOifS ANO Q!IAD MAP, 

lf>Hl0.00 1.12 605.12 o.o 065 0 69 665,!.18 o.az 
l59o. 1390 849~ e,01. --114, --15.3~ 469; . 

• 2!i. 1;21 s;s6 I.28 u;1so o;o5ao 0;1s0 
0,003c45 74()~ 740; 1'4-0; . 

2 - - () 
.. 

0 
-

-~I OJ·' DXS!RIJ:!UY~OI\J ~_QR S~~ND= ]6]00.0Q CljSEl ;;, 665,12 
. - . 

SIA= 'ZSle ao. I 15, 1"-0, l lO, cl40. 2-50, 2, 
'PER Q: o.o - B.1 . 53.4 -·•· ·14.1 .. .. 19,2 1.s 2,9 

AREA;:L . ..9 112~6 152.9 lil.1 ,5 239. i 26i.,2 64, s 
Vl:::L= 0.4 .. i. 2 s.i, --i.6 . -

1 ~ ::f 1.0 0,7 . -----• 
'-SE.Ct\10 16500,000 

• D»I 

• 
• ' 

• 
• UQD 

• 

2800 illAJ Ol,; . 371, 86 '11SEL- 666, 66 ~~IC Q,l- J7l, 811> 
NAT Ql=- ~~6~ .RA!lOS L~B,CH,HOij=- 0;0962. o.~836 ·o.3202 

~5t.be €>6-6,76 M.l!TIO-
l•ISl:.L= -§~~• ?~ 

3470 ENCROACHMENT STATIONS= 13g.s 340.l 
- ------· TYPI:.= 4 TARGET= o.oJ6 

SE.CNO f?50~ X 

16500,00 7,73 666.73 o.o 666,66 666,'ill o.ia 0,89 o.oJ 
.:.::__i.59g; ii:':ii; --s16s; 49'.t, ---i;ig; - ·-aa,; 484~ 2.1.2; c:,.!). 

·1;21 0~99 4:Ji i;oj 0;1so o.oso 0;156 0~045 659;00 
.0...0.0.1.~6~ sso, 4oo~ i:!1:i; (j 0 0 ·o;o· ?Ol~?? 

FLOW DISTRHiUTlON FOR SECNO: - - ' - ... 16!:>00,00 Cl•JSE.L= 661?,73 
----

STAi: 13\lo 173. 209, 310. 340. 
-P-£ELQ;;; . a 

AREA= 130. Ii 224. i 4iH.4 l:!2,2 . . . 

660.00 . . 

29:i.oi 

~ 

662.00 
'66~ 
138.84" 
J4o.o·' 

• -~l:4'-~--~+3Il0..-~~~\li:: .....u.O.., . .::,S.1.10.u.~----------------------------------------------------
osi::cNO 11!1900,000 

-.:.Za.o.O-NA-"i:--Q.}.:: 321-+4~6- 66lo4l €:NC CU- 321 ,4lil ll!SliLrt 11>6+.-t>.3-RA-H·O=--O·oO------------------------
• NAT Ql:" . 335• RA!IOS LOl:i,:CH,~01:i~- ·o,o~J~- 0;7270 ·o.1896 ~SE:L= 61!17 • 53 



• 34.-, 0 ENCROACHMENT ST AT IONS= .... - - -.~ ~ 
18914 379.2 TYPt.= 4 TARGET= 

•- M - -

o.o4o 

fjf~ S~~NO 16900 STA 201+?0 [~OM ~~RPS NOT~S AN9 ~UAO MAP 
' ,-.I :c - - - -

• 
• UDO • 

1.s1 667.Sl o. 0 6(!17.43 667., 1b· Oo2!:i Oo8l Oo03. 
illS. -r2os; 'il -·-i10, --2,-,.4:, Caz· 21a; ff~i. 28 
6.95 4.se. o. 98 0;1so o.o~o 0.150 o.o4S 060~00 
ss.o. 10: 21!:i,- - -· - ·- h -o.o i89~tz 4.c - - ~ '• - .. 

~LOW 01S!Rl8~TION [OR S~~N~= !~~0QI~~~ CtlSIEL= 667.Sl - - . . 

STA= 189. 2280 276. 350. 379 • 
_· .e.ER....lli- . e,.& .. - ZS - .•. 

A~EA= 10~.7 264.S 222.? •63.9 
Vl-l :t - i ~ D . - 4, 

664.00 
'664;(1 
189.4::Ji° 
379.ifl 

...2~;,E;CNP I Z?95n 
. 21800 NAT c;l:: 

• -hlA.LQ.l = - ~!62~ 
249.53 

RiiTIQCj g~il9J 
1:>68.E,6, l~AT!O= 0.0000 ,..., .. _ ·• 

, 

• ~~~--£NCR0.AC!=¼~N~! AT .l C>JIIS.;I 35-ll,O so1.s TYPt.-· 4 !AR~['~- 0.1 

St ChlO 11295 .ll 

• ___JlJ.295-. 0 0 6.2.Ei 661:1.66 o.u 668,56 l;iE,8+!,18 

lff. i590. -8&; -Iil9E'i; ~01~. --75; --23~. 
;32 1;1s ·,,;i;5 I ,itl 0,120 g~~ • ().004034 75. ;395~ ~?!~! - 2 - - 0 

0-.,;!J,2 l, 19 0 ~51,1-----------------------
184; 283~ ,~. -665~00 

~·o 1~;045 66i;4o JSG,$1:)..·-· ---------------------
0 ·o.o J!o~~o so1.,s 

• _f .. LIJtJ.,....0.lS.W.Ull.J.ll.OIII-EO.R....Sl:::cNo- '1729!5.00 Ct.•S;.E:J.b,.=:----€,€,66ae .. ,.6f>-----------------------------------

• 
• Jl:J 

• 
• 
• 
• oai 

•• 

- ' - " -· -~ - .. 
_5-t.ru; J':>l-

PER Qc 5.4 (!5.2 . l <,J. ,i! 0.2 
.ll!i?Ells :zs. i 2J?~0 i ao. ;~ J,8 

Vt.L= l.i !:>. 2 ·-1.·1 o.a 
fiSECNO 176900000 

- ,2.IUl.O_NA.T-Wl:: 21 't.o-66 - WSELc !'>70 • 21' ENC <,H- 219+6.6-l>W;,t;.b.::. 
NAT.Ql=- 23). RA!lOS LO~,CH,RO~i ·o;064l o;t789 '6.15fJ9 W~EL= 

3470 ENCROACHMENT STAT!ONS= 50i!I • 9 648 • 7 n•Pt.= 4 TARGET= 

StCNO 17690 STA 210+80 FROM CORPS NOTES AND QUAD MAP 
,. ... . - - .. - - . . ·~ 

010.J1--l'fill-hl..\J"C......-0....Y....------------------------
610.j1 - . . .. 

o.os1 

17690.00 s.68 670.38 ·o.o 670.21 670.78 o.41 1,76 0.04 6&9,00 
. iseo; e,5; -ijcl4: a~1. -~1:a:a; 12l. -aati; ~~ 

·1.3s 1;06 s.s9 1.&2 0.120 o~fi5u 0~120 o~b45 664;10 sda.94· 
-1D-• .005Zl5 ·1s. :395; 425; - . 2 .... il .. 0 ~•g ~J{j~•·· 

-
FLOW 01STR18UTION FOR SECNO= 17690 • 00 CWSEL= 670.38 - --·•-~ .. -· --·· ~ .. _.. ... ... 

• 
STA= 509. 5~5• ~!0• e,49., 

--9U! . ..0=1----", l Hc:-.,~O'-----llhJ:J..,r¥-----------------------------------------------------

• 
• Dllg 

• 

AREA= 61.~ 233.2 12i.b 
--..\/.£L-=---t-.- . S,61-----·-·..ii-,,-6---------------------------------------------------

~1r:, .... ..go404-o-------------·-----,-------------------·------------------------
-2Biio NAT Gl= .. 264.93 hiSEL= 67206!:; ENC <H= 264093. 1.'Sl:.Li= 672• 75 RATIO:. 0.01 

--1\LA T-.. 1.11 m.:-.. _.z.i-,__:..kA.:r-i.d.S-1-0B,,i.cf:t~..of.l7$ 0 ~-i-a-....WSEl...~..;_1,r;i-----------------------------
SECNO OEf'-Hi. -CWSEL" ·cRhJs· !~SELK ·•1:.i:.·- ·H,,. 'HL -- '(iLOSS BANK E:L.EV 

-- - - .QLos OCH" Q~OB ' ~Ii Ml@ '"°"' . WII .. LEf'l"IRUiH'f--:-_____________________ ____ 
TIME VL06 VCH VROB, .KNL XNICH XNR. ~/TN ELM IN .. - - ssl'A -
"'' ni>F "' r•~,, vi r,H xf ni:i,R , 'rR 1111 t'hir • , r/1•1 r r·nr,AR rnpw 1n F'•;ri,T 

~-• 
el 

• 
• GUU • 
• 
• 
• ••• • 
• 
• 
• ,, .. 
• 
• 
• 
• 
'"' • 
• 
• 
• tll 

• 



• ;; -·------- ~ --= _.J~_O_l::J',LCR.OACMMEI\IJ--5.TATIDNS= 494.0 650,5 IYPJ::= 4 11\RGET= 0, 
:1 .. .:: • - • • - • . - - - - • • - •• - • - • • . -

• m • 

:; ----X-1..llU.iL....l.l:1G.JL!l-JI.--------------------------------------------------
_l.621.5.,.0.0 6,.05 67..2....75 0,0 612,65 613,CIS 0,30 2,Z4 0,03 67!,00 

·- ,{,.......,_. ._~_,._ -.::i...•.L. --=---=-- -~- .. -:" -~-- .. • ~~·-- .a.. .... ;..- .,:.;;;:- _.,_-_; __ 
l~~U• l0Y• l~~~- ~~Yo 10~• ~~~- 1~~- ~~~. fie bb~oUU 
·-·311 i,64 ·t.:a<1 i,69 0;1zo o;oso 0~1~0 o;o4s 666;10 M3J,ee.· 

o.ooJss~ ~1s. s2s; ~~~~ z · - a · · · o · ~-o !~6~~4· 6so.so 

- -~i OM JllS-!.R3:.BJ.LllON ~~~ r:: .. ,.. : ~~~ re- ftft :···--.-, ~ ,~ ,~ 

_5..T.A= 1,94. 4 
• PER Q: - - - . . - • . - - . 0,1 

1..J. 
e,. 8 

10?~2 
78,l 

2$4,? 
15-0 0-0 

• una • 
• 
• 

AREA= 
VEL= o.~ i; i 

~SECNO 187390000 - . 

3470 ENC~OACHMENT S!A!lONS= 

51:.CNO l~?~? X 
18739,00 

.. J 590 • 
6-31 
-lli 

674,91 
-jsj9; 

4.9 

1,0 

o.o 
Zb.. 

140, 2 I, h 
le7 Oe4 

57t:.-O TYPt:.= 

674,85 ... z.a. 675.!:>0 --~ 

1 TARGE.T= 

o.s9 
:u..; 

2-30 
2-!U. 

~73.000 

0,15 
tz. 

673-10 
1g73;10 

383,4~ 

• 

l,41 
0 • 005533 

0~86 
.6..J..L 

-6; 28 
S2L 

o~i:16 
~ 

0.120 
z. 

0; 0 !:10 
- ·a. 

0 .120 ... 0 
o;o46 ·w- 668;60 

IIs;z,.2 

• 1,,. -~~~================== FLOW OISTNISUTION FOR SECNO= 18739 • 00 -· ' - ' . -· -·· -- . 
STA= 3t!3-

2Be!:I 

415. 

246.? 

465. 

AREAc --~~:__-~~~--_.::;~~---------------------------------------------------
_ILEu, __ 

Jo.s 

499. 

CtJSEL= 6?4•'!1 

_?Sf.Cilf!Ll-9.0.(U.J). . - . 

• Jla 

• 
1.2.ll.O.l.. 0 0 6. 7 fl 6 7...fi.~ .............. · ___ .... - --::~.:.:..-,~~u. ~~- ,~,u-
__ -....,_~42 0~i:14 ·5:l'tl 
0-~~3906 307; ?~?; 

0...0. 
. 4-i • 
~ 
l43; 

676e27 6:z.6, 75 0,46 1,21 O• 

---4~; -·269~ 49; z99; 13- 614~00 
0.120 o;ot>o 0.1~0 o.046 669~5-0-----J.7-5-r-~·-----------------------

2 . . 0 - . 0 -0 • 0- !~2~?(> '.!>07.BU 

• -ELO¼i nI.s..TRTDilT-Uh"LFOR scrr,;n- i900it0ii li~SEL.= ~u,...2~ . - . . . -· - . . . . - - . -0------------------------------------------
-5.J'.A;; ____ ns... l+lS•-e•---44'°6.::,5.e----:W.6..-----------------------------------------------

• 'PER Q= - . 2 • 4 <,15.0 -- 2.6 

AMrA- 45,6 21.o.!:l.-l---4~-~-L--------------------------------------------------
• iUU. 

• 
Ut:°1 -Y~l.ioo 

n. Lt i'::. .t:. 
U•~ ~tQ 

0 StCND 192bJ.OOO . . . 

3470 ENCROACHMENT STATIONS= 

" ,; U•D 

277-0 332.0 T'l'Pt.: l TARGET= . ---
St.CNO 192f>J so• 0/S FARMINGTON FROM CORPS NOTES AND QUAD MAP .. ~ . .. ... . --··. -- -· ....... ' - . - ' . 

19263,00 6.77 677.27 

• ~-5-90; "J~- i~ 
·1.4j 1;23 ·1;09 

n.nn.·t~~ ,o,. 4 h2~ 

o.o 
3-Z. 

l ~4j 
,I\ ·1;, 

677.27 -·-.u.. 
0.120 - ' ... , 

e,7a.02 - . a,}4;,. 
o;oso 

·o 

0,75 
26-. 

0- 120 . n 

1,13 
;ll.o-h 

o;o46 
. li .. 0-

!:>S.ooo 

o. 14 
?-4-;. 

e.10;":>o 
-55~. Oil 

670·,60 
·4-1-~-·~------------------
211.00 
,"=I.~~ r1, on 

• 
• 
• fUI 

• 
• 
• 
• O~Q 

• 
• 
• 
• .... 
• 
• 
• 
• . ,. 
• 
• 
• 
• tat 

• 
• 
• 



• nnu ~ rLO~J DIS!f:11.BUT_lON ~~R s~~NO: l~?&~~~~ ~11SEL:= 6??•2? 

1\. ~ STA= _ 277. ?~S~ 2~~• 321~ ~~?~ 
I . ARE.A: 13.5 1?~5 ?~~-4 ?6• i 
•· VE.I = l .1 J -~------!~L----L,.11e. ______________________________________________ _ 

_ Cr.NY= 0..o.hOO CfHII: 
• os~~NO ~9~!3.0?0 

• :113 • 
• /' , 

' . 

• 
• OUD • 
• 
• 
• .,,, 
• 
• 
• 
• Jft 

• 
• 
• 
• nu;. 
:e 

3470 ENCROACHMENT STATIONS= - .. -. . .. - - . 1.0 354.0 TYPt::c 1 TAR(,j~!':' 353.000 

3495 OVfRBANK AREA ASSUMEO NON-EffECTIVE,ELLEA= &79.80 ELREA: 079080 
~ - ~- . ------ - - - . . . 

SfCNQ 19313 SI/I 23Q+OO DtS EACF EA!a~HNG;JO~I fl<OM CORPS;._i1Nl{;O~T.l!l,!1:~S-Al\,t>1~ILYO-QQVUAA1,1t:>-~1S1A-Af'f,!----------------------------·· - - ---- ~-- - - _,.. - ··--··· - ... - -· . 

-l-'l3U...OO--EI • 98 6:Jl.48 g,g 611,48 67.S.. J9 g,91 o.ae 0•18 a10,e11 
· · ·1s90. - o: · isciio: . o. -.. o. - · 2oi:1; o; 301; 74. 610;1:,o 

. .A.3 0,0 . z;e.ic, o.o o,t20 o~o~o 0.120 0 ; ot1~ ~10;~0 ilJ0,00 
o.~0656? so. ·so. ·so. - ' ·o • 'I) b ·o.o 30,00 320.00 

fLO~Jll.S..T~ll:I.UJ.l.llbLf'OR SfCNQ= 19'.~l ~~ DQ Cl·ISfl: E>ZZ,6$8 - ' - - ~ ... 

Pt:.R Q= 100.0 
&HE/,1 

VEL= 7.6 

-5P..E.C.l.AI BH IDCiE. . 

SE:l Xis: Ki$;0i:l COEQ Bill E~I BLIIC: BWE? BA!ilf;A ss ibGFIIJ €6Gt,19 
0,0 l. "11 -3;00 ii ;ij 30;00 o.o 210.00 o.o 01o;so 610;!,o . .. . - . . . ~ . . . 

~s~CNO 1~3~7.ooo 
S~NO Of;e.TH Cl·ISfL CIHWS WSEbl( l:.C. ~Ill letb VbOSS tlllMt ii;bf 
Q t'.1[01:1 OCH- ORciB ALOB AcH AROB VOL TWll. LEfT/._,lGHT 
IIME ilL.01:l ~c~ 1UiUlS •~lb xii'a;~ Xll,l~I W:J:1~ l;,1::~lN . 5S:j:A 
SLOPE. XLOl:IL, X[£H X.LOB~ ITR·IAL IOC I~ONT CORAR TOPWlD fNDST 

. . 

......2l<t.SSUHE tLOti 

EGPRS EGLtJC . . . HJ Q~iE lR - ·- QPR BAREA TRAPEZOID 
·""" - -

ELLC ELTMD - -
679.00 678.39 o.o o. l!':190. 210. 210. 677 .so 6~1-!0 

3495 OVERBANK AREA ASSUMfO NON-EffECTIVE,ELLfA=-
• - .. • • - - ! - -h - - - ' •- - -

68lol0 ELREA= 6B!~!O 

-----S~£NQ...-l~8~-Ag: ~ARMIN~TQllJ ~-ROM COMPS NOTES ANO QUAO MAP 

19387,00 1u711 6~.fil Q,O €>7~ 
1s90; · o~ "is9o: · ·o. •··· o; 

- - -• 1 ... 4j.j_ __ .o .. o- - ......:..o.;.a$. o. o · 0...-1-2-0,. 
o,004§?~ ·1~. "74~ ·-;4. . ... l 

&79,80 0,73 8061 8,8 678,~8 
-·z32; o; jo1; 74. -610:00 
~o-,.-~4{:i--C>.7-h!:>0---2-9-0>-,-00-----------------------

· o · •· D o.o- -~o~~o ~2~.00 

i"l C}IJ l'HC:T"'TAIITTO FO"• <"f:r~•n: 1 •· ~R,7 'n r: <.l~F°t ::. 7 .. ' "'Ill~ 

I I ', 

II I 



• ,_S.TA:: ?9.0. J2Q..___ _____________________________________________ _ 

a • P~~ 9= · 100 • O. -Al : _ _.AR£ru;_?~? .. ..01 ________________________________________________ _ 

'\\• : VEL= 609 I 5 . .. 

I ~~~v~ o.JOO. c;Hv= ~.soo. • ~S;.fN.O.....l~..{tJJ.o..0.0 .. IL ____________________________________________________ _ 

~: ~J.O..~..J;l.lLf.1:_IAN.Ci~OR;,....l'~IL.J;llll:1JllS------------------------------------------

• .. 

• 
·• lftf: 

3470 ENCROACHMENT STATIONS= . ' ... ' - - .. - ' . ' . 660.0 -- .. - 82000 TYPt::= l TARGET= 1(:,0.000 

St::CNO 19437 so• UIS FARMINGTON FROM CORPS NOTES,F,IELD BOOK AND QUAU MAP 
, .. ,.. .... ·- "- ...... -·· -·· ... , ........ •· -

19437.00 8.52 679.02 o.o 67'9.02 679.i:!4 0,22 Oa09 0.1s 
- i 350; - 0 • - i 350; - . i.i , -.. 

0~ - .. 3il'.. g~ ~ga; t4. 
· 1.44 o.o . 3~78 o.o' 

_o .... ~~.azj..--. .....:S2. · 5o; ·so, ? o 
0.120 o;o:Js 0.120 o;o41'& 610;!:Jo - .. - . ~ .. - . .. ·o.o - -61.44 0 

679.60 
-~8~ 
705.54 
7~ .. . -

• ~• ~u ~•--~•· .. -•••• -•• ...... • •. -- - - •-FLO~ DISTRIHUTlUN to~ S~CNO= A 94·37 • 00 Cl1SEL= 679,02 

• 
• 
• aaa 

• 
• 
• 
• ,,,_ 

. -
STA= 

_p...ER...Q;:;_ 

AREA= 
.\LE' "' 706, ~~~=============--------------------------------============== . IQ~ 

356,ij 

773 • 

osECNO IY~l7~000 
2.a0..Cl....W4 .. L..!U=. "381J.5..,_l4SE!= 619,2"5 EMC QI= 381,15 tiSEb"' 
NA·r CH=- 397. 'fiA!iOS L!)Bt!=H,~Otl=· ·0;!~25· ii~~~!? ·o.oJ63 tlSEL= 

.6.l.9..33 RATIO= 
~?<:);~~ 

0-o-llV<AJ--.--------------------

3470 ENC~OACHMENT STATIONS= 
. . - -· ~ . l 7, J 20002 TYPt= . .. 4 TARGET= . - .... 0.040 

St:.CNO 19517 

7.62 679,22 0,0 679.23 679.JS o.14 0,08 0.03 ~77.00 
---·ill- - ii ti; 22. - · u,,. · -jn,. Jo; 3!J1..eef..~~---<7r-<'++-.--........ ll)-f.,U...-,~-----------------------o. ~1 ·j;i4 0.14 o,o9s 0;04a 0,095 0;040 011,00 11,33 

37b ag; !IO; ~o; - 2 g . . g g,g ,~~ 289,l~-----------------------

rLO~ DlS!MibUT~ON [~R sg~NO= 195!?~00 C\iSEL= E,79,22 

-----------------,-------------------------------------------• STA= 17. 100, l~O, ?~O~ ?~O. 

·• 0 .J AREl= 166,1 374.7 29~4 
---VEL.= . ·o, . . . . . .,. 

220 • t:.'t:. 
-l!St:..Clll0-2.0.l.U:...-0,...., ________________________________________________________ _ 

• ·2&00 NAT.YJ= . --- -- . --· ... -- -·. -WSEL= 660.30 ENC Ql:: 220022 l~SEL= 680.40 ~ATIO= 0,0000 

• ~n • 
• 
• 

NAT Ql=· 231, QAttos . ... '' 
k06,Chll,l¾Olll=· 0;1;317 1>,lllii79 ·c1oo110J We.lib,- 6tl0 ~ 41 Q 

....3!.1.0-ENCitOACH!,lEN.T...-S-T.A.Uru.ts;:; 2 35 • 9 3.l-O+Q. ~~ 4 TARGET= 0,0 
. - - . - . 

----.. l::,i.:+\10-.-2..().l.l-1---·-----------------------------

20117,00 5,87 j/:10,37 o.o 6UO.JO 6ijQ,r4 o.~7 l,i7 Q,12 ~77,98 
·13~0; 1it. 1231; - ·o. -- 1~. -·24i. o; io•; t6; ,ao.uo 

__ _: -L, 4-1:1-- ----1... !:,2 . $; 0 S O, o O, 095 O; o.4.B.-----o~----..6-7.i.,;_Ji-O...-a-3.o,·....,,,.u-----------------------
0,003891 4so. 600; 1so. ·2 ·o o o.o- -94;10 330.00 

w ,. ... • • .. .. • ~ ~ , -

F"I n•.,1 t:Jl<:;T" IMIJTIO•• ,,-nr ,.~·r:Nn.,. 211117.no C:/lj~.FI,: l':iHO "H 

I I 



• __5_TA:: 23.6.. 21.s..___~l3.(JL._ __________________________________________ _ 

llDY " f:'E:13 Q= . ~-s , .. -

• 
: AR.EA= 18. 

". :: vEL= ·r.s s.1 
I . : - -

91,.: 

I ~SE.CNO 20bl7.000 
• _· 2B.0.0--1'1A.T----1ll= 251,91 l::'5fl = 6t12,02 ENC QJ;; 251,91 i'ISE.b- 682,12 RATIO- 0,0000 
t; ~AT Ql=- 264 •. RiTiOS LOB,~HoROtli. ·o;~,6?. ~~!~60 ·0.0173 t/5EL= 6~2;i2 

• 
• unu • 
• 

3470 ~N~~~ACHMgN! S!A!I~NS= 399,3 475,0 TYPt.= 4 !AR~E!= 00046 

St:CNO ?061? X 

20&11.00 6-15 682.15 o.o &a2.02. 682.46· o.31 1.10 0,02 &so,oo 
___ -3so: -26. -1~2,; · o. --·21; --~o&; o; l12~ -1,. ~ao.oo 

1,51 1~21 ·4~40 o.o· 0,095 o~048 o.o9s o;o46· 676;00 399,30· 
n.on~9•~ szs: $rid; ~,,: ·2 - -ij ·-b -~.o- -ts.,o 475.oo 

FLO\c.l DIST~l1.UTIDN FOR SECNO= 20617000 - ~ . -·.. - ,_ - -... - - C~JSEL= 68?0 ~!:, 

• STA= 399, 4•10. 475, 

• 
AREA= 21-~ 2~5:7 --VEL= ~-•-2_:.___-.14_....s, ________________________________________________ _ 

,,,,. _!l_.l;.t.-U',u,J....i(.J...!..l,..1....l"--0--0------------------------------------------. . ,..~,,.. ........ · ~ - , ........... _.,~ -··--··· _ ......... _ ·---· .. .-.... -· --- ·-•- -- ---

• 
• 
• llll U 

• 
• 
•• 
• ,,,. 

SECNO·-- DEPTK C\c.lSt:L CR!WS t/SELK C.lJ 11 II 11L ULU:SS !;ANI~ t.Lt. V Q-. iJbO~ Qc~- Qeoe AbOB AC1:1 Jl,~QB ~tOb :S:WiO 1:1:i,rq:,,i~ I (i.i1T 
TIMI:. VLOtl VCH \/ROB XNL XNCH XNH ~TN El.MIN - . SST A. 
St.OE!!: XLOl:11 lli:.CH Xl.08R l~RlAb 'ill{; I GCll!:f C:0f<lAf<l 'i: 01211 . . . 

3410 fNCROi\CHMfN! S!A!_TONS;; 53S.D 625,0 t¥Rt: l :J:A~Gr;:i:- 1,,0.000 
- . . . 

tCMO 2111 - . 
-21.l.l.7 .. .o.o. __ ..6 .• l 2 683,62 ~~~.su 68J, ar:, O,GG l, 37 0,02 t-U~ o.o 

. . i350 ~ ·45~ - U~b4; 4i, 45, 324·. 42; 31b; 71:1. 682,00 
. i , 5'> l, 110 ·3;gi o;s6 g,gg5 o. o,.t:1 (l, QGf;; Q~Q4~ €!:n:; 

0,002539 575. soo; 42!:,, 2 0 0 - 0,0 - I4o.oo 67!:>,00 

-ELO-IJ-0.I.Sl~WTIDM EO~-Sf.-CNO= 21117,00 C':ISE -- . .. -·. - •· . - .. .. . - -

PER Q: J.3 93,7 
---AARC:A- 44.B J2..j...o J •• co~------------------------------4-B~ 

V[~= "i,O 3~9 ·1.0 
-------------------------------------------------------------------• ~Sf:.CNO 21JQ2,000 

• 
·• 
• •• • 

·2aoo· NAf Ill- - 179,e,J WSEI,.- il84u4cl li:~IC Ql= llil4-B9 \!/Sit= 
NAT 

0

Gl=- 18~~ . RATi,os L!)Bt~H,ROEi~- o;o . 0~~8-2E_, 0,0174 l\'SEL= 
~!:id ~ATIQ- 9,8293 

i:>64,52 --

3470 EN~~OACHM~N! Sf.A!IONS~ 355,0 435,0 TYPt= 4 TARGET= . . . 0,017 

StCNO ?1~9? X 

21392,00 5,42 664.52 
----· · -ilso.~-- - . --0. .... -..:...J...JSO ~ o. 

·1.s6 o.~ ·!:>,16 
--O. .. ODSS0~--20.0..--275; J.50, 2 

• ~ • - • .. • ri • 

o.o ~~~.42 684, ':13. 0,41 0,99 0,()9 665.S(l 
-0; ··-ua; 'l!i; :u-8; :r.;i; - 68-3-rO 

o,o· 0,095 0~048 o .oc;r5 o;o46 67'il~io 359.60" ::..~j! . " .. ;. - . ... 
0 ·o.o·· -1-5;4g 43&.--0-· 

I, . 
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• fLO~ DISTRIBUTION fOR SECNO= - . -~·, .... ,., - -- .. ?!~9?~~°- ~~JS~~= 684.52 

STA== 360. 435. ; ·eER Q= -- lQIL,,.u_ _________________________________________________________ _ 

1"1. ; AREA= ?6i .~ 
1 · . 

• -i!.S.ECN.0_2.l.6.E,.7_ • .Q_O.O,------------------------------------------------------
GffQ 2800 NA!-bl= - ~7~ • 05 WSEL= 6~!~00 EN~ a~= ~78~85 WSlL=- !,!• !0 RATIO= -0.0,04~ 

-~N-AT~.z...__ RATIOS 10B,CH,ROH= 0,0 0,9S79 0,0421 WSEL= 686~,~1~0-----------------------------. ... - - .. ., - . .., .. . . - - . 

• ' 
• 
• Ui~ • 

J47Q ENCRQACHMfNI SIAJIQNS= llO,O 330,0 TYPf- 4· T/l.RG!i:T- 0.042 - ... - ... 
------"~CI\IO 21-~6,J_:_ _______________________________________________________ _ 

_21661.00 5 o-B.8 68&,08 0,0 686,00 686,!SJ (445· 
. ~13:,(l; o. ·1350; Cl, ----· o. - 252, o. 

l • 51:1 o.D -S,36 
0,00600'! 200. 21s; 

o.o 0,095 O~Qi.caU 
JS(i. -- ·2 ·o 0.005 

0 

....EL.lll:LU.lS.IRIB.IJII.ON fOR, SfCNQ: 21661,00 CtlSEI = 6~6,08 - . - ' ' -· ' ... - . ~ ~ - . ' - .. 

~ 
320. 

0:046 ·o.o-

.0-.W 
·-;9. 

e.ao:60 
-12.~2 

t:>90,00 
b84;lo 

Hi7.os 
230.00 

PER Q= 100,0 
.• -A.RE4= 2o;2_:l_· -----------------------------------------------

• 
• lit 

VEL= . 5.4 

~sECNO 22!28.000 
2600 Nt\i.Q]= 
NAT ·c11=- 193, 

J 85 e 99 lrlSEI a bBB\, 49 Er-•c Q·] a l 9(), 75 
RATIOS LOB,CH,R08=- 0;0062 0~~~6~ ·o.0069 

3470 ENC~OACHM~N! S!A!lONS= 30000 35500 TYPt:.:: 4 

ti Sf 6"' 
t'JSEL= 

686,59 gAT!O- rn0,0~56 
-6es.S9 

TARGET= 0.013 __ __:_____:~_:__ ____________________________________ _ 
• S!:.1,1•10 22128 X 

• 
• 
• ·DOD 

• 
•• 

2?128,0U 6,73 688,e.3 o.o 688,49 689,13 
' . .350, 

. 
0 --.ls.o- - - - . --r~ 

0,50 2,58 0 • 03 688,00 
o. 239. o. JaJ~ ao. ~~~~o~---------------------

1,60 o.o ·s.66 o,o 0,095 0~048 0.095 0;046 681,90 300,00 
_____Q_._QO 521 0 t.61 • 4~_1; .:.6]. 

. · · · o· ·5-s~oo JEi-S"ttJ'11------------------------

[LOH DIS!Nl~UT~ON fOR SECNO= 22128 • 00 Cl·JSEL= 688.63 

STA= 300, 355, 
_H.£JL..Q.'..~---l~II-IJ...i.L--------------------------------------------------------

AREA= 23ij,5 

-~Sl::.C.\I0-22.!:i.89..-0-0IJ-.-----------------------------------------------------
2800 NAT Cll= - 247 • 92 USEL= 690 • 66 ENC 01= 247 • 92 ~SlL: 690,76 RATIO= o.o 
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• 
• 

3470 ENCRO/\Cl:H4E.N+-ST.0 T lONS- JO:ll, 0 4 85, 0 T¥Pe:- '' TARGET= 8 1864 
. - - - - ~ . - .. . ... ~ -

--S~b~0-?2~t'J~_-i.---------------------------------------------------------
---2ZS8-9 • 00 7,-~-6-90-.79 0,0 ~6910111 0,22 1,79 8,88 688TO----------------------
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0• 003014 461, 41,1. 461. · ·2 - ·o o o.o- ia2.04 4as.oo - ---· ... . - ~~ ' ---------·------
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• PtR Q= 35.B 64o2 
AREA= 32 .1,a, VEL= - i.5 4.5 

I~-; 
CR I WS h!SEI K Eli H\I HL OLOSS 6'A~H.( EbE:V 

oSECNO 23050.000 
QEl:!Il:l Ci:JSEI l:l'l HL Ob.OSS fHNI!: !f;b[V ' I • .. -- .. .. - -

--S~C~lO-
Q QL.01:1 QCH. QROB ALOB ACH 
llME YLOH iic:1:1 fleue ~l\11 ~~Ct:t 

AROB VOL T~iA LEf!IRIGH! 
XIIIR l~!lll ti.MIN ss:i:1-1 

• 
• a ITU -

SLOPE XLOBL XL.CH 1'.LOBR 

3470 ENCROACHM~N! S!A!IONS~ 1.0 

St:.CMO 23050 

I,!1-HAL toe ICONT CORAR TOP\;/10 ENDST 

7~'!•0 TYPI:.= l TARGE1'= .. . ... 798.000 

• 2Joso.oo s.06 692.56 o.o 692.4-7 692.91 0.35 l .a3 0.06 689.00 
~ 11so; 12s. --593- JI • -~'4,4. . .... a,; ts. 332: 8t:1. 

. 
~€18~@.G 

-. 1.67 i~7!:, 6;&6 - -- -··- ---
1 ;67 0:095 Oo04t! 0.095 0;046 ~s4;50 344.Jo . ·o 

·• 
• nno •• 
• --

. - - . - . - . ---GQ----1;81-.a--08---...;g~7~9~•--Gll-22-...je~2~:a~•~;J?2---------------------~~!; 2 . . .. 

rLo~ DlS!Rl~UTlON fOR SECNO: 23050000 Cl~SEL= 6'>12.56 -- -

STA= 344. 400o 500• 575. ~00, 613, 623 • _&~= . - - ' 
AflE.A: lbo.8 iS4.4 69,0 ti6.::. iB.9 - ... - - . :. ' -- - - - --

= 

374,96 ~SEL= 693.99 ENC Ql= 374 • 96 nSEL= 694.09 RATIO= 
__A!A.T_Ql: 189. RATTfiS i na,r.H,Rnfi.:- n:1;,2 0;8291 n.n,71' MSEL ~91,;..09 

• p ·~-. , ..... 

2800 NAT 01= - o.o 

• 
_34,zn ENC HOACl:lMfl\tT · ""-,__;ss._·!rA' ! I ON S ::t . ??1,1 . • 336,9 !YPt= 

=
==~4-:t:TAf!~~'---~~::=-+MlGfTm o.oJ5 

-• 411. 

• 
235.SD.OO 6,51 694.0l OoO 693.~9 ___ 694.Ul 0,17 l,2<'----YO~-~Oi.s>----"13l:>'9"'"011--• ..-10~0,1------------------------
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o.oolJ7S soo. soo; soo~ · ·2 o o o.o· Io9~l6 .l36.1:1s 
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- - -··· - - • - • p 

--S.T.A- 2-=---~---_..,,11-.---..J.I.+.---------------------------------------------
• PER Qc: 

• n.u o 

• 
• 
• 
• ,,, . 
• 

11.6 80.J l o9 
ll..l 

VEL= ··1.2 -·3.6 . i. 0 

0 s~CNO ?~?26.000 

3470 fN~~OA~HM~N! STATIONS= 11!1.0 360.0 TYPt.= 

SfCNO 24-226 24 1 UIS 8 MILE, 
. . .. ' -

24226.00 5o90 695.06 o.o ~~s.01 695.30 
--·-· i-2--10~--l-30- - . !J-0~,; i ?-7 • 132 • ~-.9~. 

·1;16 o. 98 4~53 i. 20 o.oao 0,040 
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----------
YLOW DISTR!!IUTION FOR SECNO= 2422&.O0 fWS~L':' - -- . ,. - . -- . . .. . .... ... 
STA= 133. 235. 278. 360. 

·pi:-i:, .. 1n 7 7 7 1 " 

1 TAR6ET= 24-2.000 - , . 
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,_.,. - -- ... ··-
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2 
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__ eEJLQ::; 1 

C Uij • 
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• 
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• 
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---llVfL;; .. i, 1 . 4~ 

TYPt.= 

"-Q" _ "ah.. .... ,.,,, . ..,, ...... 
--zoi; 

0~030 
0 
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~ 

o;oso 
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l4.s.. 
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• ,tJI 
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A~l::CI,, 
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1~9. 195 • 
QI!_ ._p_ 
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CCHV= 0.100 CEMVc 
<>SfCNO ~235.000 

o.:;,g9 
2600 NAi g}::: 97.t,7 1:1.SE1.: fi,59.RJ ENC GI" 102-86 1,15Ebc 659."ll R,JlTjQc -OoOSSJ 
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SECNQ PfPTH . - Cf'l5f1 CB nis ,;tSEI K .. t G l:f\l tH 01 055 
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I JME YI Ptl \/Cd IIROB XNI &NCH 
SLOPE Xt..OBL ~Lc;K ~LOSR lTRI~L IOC 

Jc, 70 ENCROACH,1Ell!T STAT iONS= ~!5o0 1&s.o TYPt:= . - . 

5ECNO 4235 ST~ ~8•~0 ~ROM [l~~O ~UOK AND GUAO MAP 

4235.oo 4.20 1:>59000 
.½ftD. o. ~6a~ 
Oo26 o.u 4.21 

JJ.....1)92222 21:l~ 8 :il!:!2 ~ 

f'LUU l>lSTi,cli,UTION FOR SECN'O=> 

STA-" 

A~t.A::. 
V.l:..La: 

120. 

109,2 
lb... 

165. 

o.o !:!59 • £i l &60.0B ~- D~• Jn~_ 
o.o 0.060 0,030 
s11. I ll 

4235.00 Ct1SEL= 

X1ll.a J:l 
lCOMT CO~-~H TOP·.~ I 0 

4 TARGET= 0.0110 

0.2s 1.:;s 0.03 
" o. l '-1 • z. 

00060 OoUJ':> ~ss.eio 
n [, • (l 930!:!:Z 

6!':19.!:.HJ 
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•
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• , FLO',! OlSTRll:!UTION r,oR s~~l\lO= 
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• -+!-OM DISUtl.-Jl/JIO.l'il.. [QR SECNO:::: £:l.S!,i,co..11..1,1._ ____ ~~W!..-__l;l.QJ....Jll!L.. ________________________________ _ 
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• 

STA= 1197. 1217. 1243. 12:,.,5~·9!.!•L------------------------------------------------
Pt:.R O=· 2.0 96.3. - 1.1·· 

t!REA:z; 14.4 91.3 li.9 
vtL= o.& ~.9 ·0.1 

CCHV= OolOO CEHV= 0.300 
• os~C~Q._~~63~•U!.!,0!.Y... _____ · ----------------------------------------------------

IIJJ/J _J_30 l H\I CHt,NGEO MORE THAN: HVINS • • ••• 

:• 
·• 

S~tl:lO 
Q 

llME 
SLOPE 

ijEen;1 
OLOB 
llbO© 
}(LOBL 

C;jS,El. !:8HlS 
OCH- GROB 
\fCH llEIOS 
,u:.i;:1-1 XLDBR 

l"ISEL~ E~ !:Ill l:IL 
ALOE! ACM A!slOB VOL 
lllllb 11iiic1:1 JI (\jij t IN 
IiRIAL IDC !CONT CORAR 

• ;;,1 
3470 c.NC~OACHl•l~N! STATIONS= !•O 64900 TYPf:.;:, l Tt\RGET= 

•• 
• 
• 

SfCNO 53?3 STA 3!•12 fRO~ ~I;LD BOOK 

5363.00 4.77 6()3.67 663.32 ~~3o67 
~flOo . 1:12. ·31:1u; -- . Ji~ 32. 
0.311. 2.11 9.73 !.96 OolOO 

o. OD(,9£,4 ssy. 559; ss•i. ·i; 

FLO!,; 01:'Tf<I JUTION F:~R SECl\0= 53&3.00 

664.!!5 
-· ::iz. 
o.o.'.Js 

B 

CdSEL= 

• !:, TA:: 221). 235., 2c.o. Z4&o 25'1,o 
er: e {iru Dafl 3.g 11.~ IB.3 5.c, 

DUO t:.RE.A" 3.8 s;1 l'ila7 36.8 10.i. 
111;1 = 0.7 ].7 z.z 9. a 2,4 • -315,1 .. ,..!\, 

• 3301 r,,m (;!:if\ll.lGEO "108~ Jtlllbl ':_t'.11,illS 

• 347v ENO~ti.:icnMENT STATlOi'!S<; 507.0 544,0 TYPE= - . 

• S!-~MO 5735. ll 

W· 57JS-oo s. 42 665,62 o.o ~~5.82 6f>&o42 
Qf,j' • 59~ 38t:. ~ 11. JB.e ·sz; • 0-32 l.~4 e,;1& o.96 0.100 o.oJs 

-.1,-00284~ 372 • 3zz: 75,~ - 2 !l 

• fLOl·I DIS na,:urION FOR SECNO= 5735.00 cr.•sEt..-c . . . 

• STA=: ~U7- 513. S?Oe 5~1. 534. 
~E.H Om 3,J g.:z (13.5 

AREAc: 1J.o 2s.o 56.9 9.2 8,7 • llfl e +·! l • 13 iii .JR l .2 n. 
,II• --'!SE.C!\'O....G>l C7. 0 • • • • 

3470 ENCRO,',l",HME''T <:;fA T JON .... 775.0 IH -0 TYPE: 
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!JLOSS f!9.",IIS fLEll 
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641h000 
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1s.no 

I 
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' Ss~NO 6~07 BAS;~ ON ~K~Lq. BQQK AND QUAD M,!l_,c__ __________________ _ 

~ ~101.00 4.99 e.&,s.09 o.o i;ir,e,.s2 e,e,1.4& o.s1 1 .01;. o.no &&:>.so 
•; 460~ 3!• -~1 ?; · ?• -· 2,;,; -- · 6t). 1. rs; ·?• · 61;,2.50 

- Q cJ4 1 • ii:'Z 1!i,. 34 O • 95 Q • Io Q Q e O "i5 o • . .l.DcwPc___....,nu,.c1,0r..:J,.,,4.__,,g;,..e,,.,1w,...,9._.Q,.._~7,._7,..5""' • ..,o,.,1"'-> ------------------------
0 o O 0205 i 372. 372; ·75., 2 O O ci.o · . 35.00 BH.1.00 • ••• • 
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• 
• 
• fl/U. 

• 

FLOW DlS!RlHUTION ~OR 5~~~0= WJ..LOO ~MS.E.L1...:.= __ .1:16.D6-"PCUll2...-------------------------------------

STA= 775, ZEIS, 793. . 80.1... Bltu.,,,,_ _________________________________________ _ 
PER Q= .. o.9 . 7.o - 90.6 - . l e4 

AR~A= &.9 2~.o 65o1 1 
VEL= o., 1.5 -6 • 3 o.9 

0 SECNO 6355.000 

3470 ENCRO,~CH:-iiENT STATION'S= 1113.o 1354 • 0 TYP!::= 

StCNO 6355 STA 27•20 FROM ~l~LO HOOK AND OUAU MAP 

&355.00 
. ~ 

Oo:llS 
0.00311:;; 

4.98 
J.... 

0 • 42 
~ 

667.ElB -~ 
i..76 
llL. 

fLOrt DI~TRIBUTION FUR SECNO= 
. - . 

STA: lll3o 11690 
-~P~E-E< Q- . . . . 

AREA~ 6.5 ~600 
VEL~ 0.4 4eP 

o.o 667.08 668.~J 
De -- P• - 96a 

o.o 0.100 o.oJs 

6355.00 . . ~\ISEL= 

1 TARGE'.T= 2-.1.000 

Do35 0.1s 0.02 6<>7.so 
0111 J ~- ~- (iJ'.!l. :iQ 

0.100 o.oJs ~6>2.'10 1113.00 
(I .. - . - • M • -

ll • II --11.. 0 !!liU o _ ~ 

667.f.lB 

~~CNO 70~~•U'-"t..Y..ll'----------------------------.,.------------..,.,::-----------------------&OoC.2' ~!SEL: 670of:>2 ~r,:c; Ql= c5o:Jli11 l.'Sl::.L"' 2UGO NJIT lll'= 
• ___MAT rJ11:1 66..,. RM.LQ.S LOBtCHtRO~:;;: 0~00'-2 o;?89{; o.00Si\! l·/SEL"' 

670.72 RATtO= b0.0772 
¢i1q,;1? 

• 
• ouu 
• 

34711 €NCROC.Cl-l"11;,NJ STATlOMS= 2fi..Jl 7n.o J~c 4 JARGEJc 

Sl;;!.'.;t'Q 1 f.lfl . 

1000,.on ?• 7fl f!Zll,&ia 
410. 6. 4iif; 

11.n bID.&2 flZll • 215 
o. o. 91. 

Il...3.2. .2.J.S. 
o. 

--· n.i,o ft ft I. t'.'!'" ~- =---!: ____ ~_ .. 1 on QJl.::15. neu 'ie=>:C: UeV na LiL.V_---------.i._ • .i.. ...... ~ 
211. 

.O.....c..J.S 
o.o o.004716 72$. !??~ r2s. - 3 0 0 

lh!1 

n..J>.D. 
10. 

667;5;,n 
-44.IJO 

6ff,'1 • .30 
5b<J,30 
2ft...Q 
,o.oo 

• -~1 o,, 01·,pu1::uy10N> fOf,I S~fl!P-= ~, ... ..i.OUJOL_ ____ ..... c,..·..-s::,.fi;.;_ ' '-'"'"'----''"-'1LI0,L,•uCl~ltt..-----------------------------------
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• ''' •• 
• 
• 

S.J'.A!i. 
Pl::.R Qi:: 100.0 

VELc 4.~ 

CCH\I= 0 .:mo Ct::HV= 0.500 

......!'.sf.c.;\!JJ..-'-'U..:: ...... '-".\l'------------------------------------------------------------
NATER l::.L=XS CARD~ 677 • 100 

__ 21i00 Ni',I ill"' 104, IS \J/S.Et;; fr11o00 Ei>C 1;]= lJ:l,'D 11Stl;; b77, iO i:1,1TIO;:; -O.Oo0k1 
NAT 01~· lll. RATIOS LOB,CH,ROtii- OoOllS 0;9771 OoOllS ~~EL~ 677;10 

SW'D DcP'TM CtlSEI CR1 III"i t,iSE:I K fr¼. ~i,, HI 411 PSS i,11, ' 
g· th .. 00 QCH- CIRCS JlLOi A.CH AfiOEl VOL lb!!!. Lfa"T /11 Iul-JT 
Tll'flE \fl OH IJC!,.__ __ !,!208 Xl\lL ll,NCi"', )l;t,B n-ru El MIA! . SS.:.4\.-------------·----------
SLOPE iit!.Ot:JL JCLCH KLOBR ITRKCIL JDC 7CONY CGR.:.R TOP~/lili F.NDS.T . . . . . ~ .. ~ 

I! 
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. !I: Jl.,70 ENCROACHMl;N'! STATIONS= -- - ----· llhU Td!oO T'l'f't.C .. TARG£Tti 0.023 

1 - • ! SECl\,O 7975 
---=-=-----------------------------WEIR 8ASEO ON SU80o MAP 

·-·. -------------------=-=----::--=::-----:::-:::-----::-::-:---:-::::;;;--;:-:;----------------
79?5.00 2.10 677010 

. - - . . ,-

o.o El77.00 C,77.30 0.20 2.22 o.oJ E>7'5o00 • 
• 
• anu • • • 
• QDD • 
• 

9cl Q • Ila ~10 .. 
0.47 o.o 3.1:,2 

__ a_.11 Q t 5 2? 8'1!;1. ag;s__.. 
--

FLOllJ DIS !R.I BUT I.ON F"OR SEC!'(O: 

STA== 
__ PER Q::: 

AREAr. 
l/.U~. 

18. 12. 

il3o4 

CCKIJ=---0•100 CfH'f;; Oo3 
bSECNO BJ&i,000-. -

{I. a. ·-jJj_ • o .. 22. l l • 61"' 
o.o 0.100 Q.O~!::> 0.100 ~-033 ~75.00 1&.00 

-
J:l2S .o 51,. "-

7975.00 Ct:SEL= 677.!U 

-2-tiOO Mui A 1" l lL. 95, HSE I = &77 • '20 ENC QI c I ?Oa.taBL:lS'--xil:l,.::,Sce.f-1-I ,,,,.::~_n6.L7_,_7,._. 1-LUCO____JR"'A"-T,J.JJ o.,_,c,,____,-,,_,Qu.,•uOui:':;,t1,_.I).__ ____________________ _ 
NAT Qt:;:- 1250 'RATIOS LOB,Cl-l.ROl:l==· 0.011:>s o;'il662 0.0152 t;~SEL=- &'tf;70 . 

3470 ENCROACH~ENJ S!ATIONS= 280.(1) . - 320.D TYPt.= 

S~CNO 835~ STA 7~23 ~ROM ~I~~~ 0O0K 

l·J52o00 ~.Oi:' ~11.12 0o0 b17.60 677o'i'l 
af>Oo o. . ~bl.i~ 0111 • Q • - "j31. 
,.._-~n n.n ::!~52 n.n c.100 O~OJS VV-'V ., . ., v•v 

Oo!ll01"21§ -~~~- 311~ JZI. 2 n 

4 TARGET= 

o. l l\i 
.0... 

U!elOO 
. Jl 

().60 
2fl_.. 

OoOJ4 
' 1L,J)_ 

0.032 

o.oo 
u.. 

':!1'J;10 
!ill,,j)_ 

675.20 
11:15,?Q 

.:t!O o (H.l 

• fLO~J l)ISH<lBUTION ':OA s~cr.o::i 6352000 c:;1SEL," 677.?.? 

• lit 

• 
• 
• 
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• 
• 
• .,,, 
• 

ST Ac 2!10• 3200 

AREA= 130.e, 

I> 

2800 NIH Ul= 
NAT Ill::, - 4~. 

37.lJ 1.SELc b!!0.64 ENC Ql<= 40e/34 11S~Lt:1 
RATIOS ! ps.~HnRD8= o.Olb37 Cl.5,1926 o.on:.s h'"iEI"' 

31301 HY fHANGED r~ORf THAN !;ill 

.iE_t,;1~0 IJE2It! C:SEl. C!Ul!JS 11<;SEI I< E<i ~Ill 1:11 
Q QLOIJ QCH. CIROB ALOi:i ACK P,1t 00 VOL 
.Ilt4E: Ill D:!! 11t1:1 llRQB )/,r/! 3ri!CH Jw.fi 1-,r-

eeo.v• HATTO= -0.1000 
bA0.94 

,,JL f.iS.S e;,~ 
T WI\ LEfT/P.IGHT - -- -

SLO':"I:. XLOAL X[CH XLOBR lTRIAL lOC !CONT CO~tlH TOP',;ID 

3685 ?O IJ1Htil 5 /liIIE~•pTFD WSfl ,CWSE1 
3693 PRO0A6Lf Ml~IMIJM SPECIFIC ErJEl-lGY 
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I. INTRODUCTION 

HYDRAULIC REPORT 

LIVONIA CITY 

The City of Livonia is located in the northwestern 

portion of Wayne County and is entirely within the 

Rouge.River Basin. The City consists of approximately 

36 square miles. 

This report summarizes the hydraulic studies undertaken 

to-support the detailed study of nearly 1.5 miles of 

the Upper Rouge,River, over 5 miles of the Bell Branch, 

over 4 miles of the ·Tarabusi Creek, 1.5 miles of Tributary #1 

and about 1 mile of the Beitz Drain. Tarabusi Creek, 

Tributary #1 and Beitz Drain are tributaries of the 

Bell Branch. In addition, 3.5 miles of the Middle ,----, 
Rouge River were studied by approximate methods. 

This 'study was conducted by Wade, Trim & Associates, 

Inc., Consulting Engineers and Glen Roberts served as 

Project Manager. 
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II. UPPER' ROUGE RIVER (DETAILED) 

Detailed studies were performed on the entire Upper 

Rouge River within the City of Livonia. This study 

incorporated data and information developed for Flood 

Insurance Studies being conducted for the Redford 

Township (Reference 1) and City of Farmington Hills 

(Reference 2). A total of eleven (11) cross sections, 

five (5) bridge and seven (7) valley sections were 

field surveyed by Wade, Trim & Associates, Inc. and 

were supplemented by U.S.G.S. Quad Maps of the study 

area which consist of five foot contour intervals 

(Reference 4) and topographic maps of the study area 

which consist of two foot contour intervals (References 6 

and'7). 

Table 1 cross references section designations by 

showing the computer section number which corresponds 

to the cross section letter shown in Exhibit l. Table 2 
lists discharges that have been approved by the Michigan 

-Department of Natural Resources (M.D.N.R.). Exhibit 2 

contains bridge sketches as well as bridge loss coefficients. 

A. Method of Analysis 

The HEC-2 backwater program was used in developing 

water surface profiles (Reference 13). Table 2 

contains selected flood elevations from the HEC-2 

printout. HEC-2 printouts including computer 

cross section plots are presented as Exhibit 3. 

(Exhibit 3 is contained in the 11" x 15" folder 

enclosed with this report). Water surface profiles 

resulting from the backwater analyses are presented 

as Exhibit 4. 

-2-
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B. 

c. 

Variables and Coefficients 

Roughness coefficients (Mannings ''n''l were estimated 

by field inspection at each cross section. Typical 

~oughness values for the main channel of the Upper 

Rouge River range from .03 to 0.05; roughness 

values for the overbank areas varied between 0.08 

to 0.15 for all floods. These values are indicative 

of summer month conditions and are consistent with 

values recommended and used in engineering practice. 

Contraction and expansion coefficients ranged from 

0.3 and 0.5 to 0.4 and 0.6 at bridge sections and 

0.1 and 0.3 to 0.4 and 0.6 for channel transitions. 

High Water Marks 

Table 3 lists 8 documented high water marks for 

the June, 1968 storm from the Corps of Engineers Post 

Flood Report (Reference 12). A 1968 flood profile was 

developed (Exhibit 3) and the documented high water 

marks were matched at all locations except 8 Mile 

Road in order to calibrate the HEC-2 computer 

model. The high water mark at 8 Mile Road is 

listed in unknown condition. All possible adjustments, 

within good engineering practice, were made on 

the HEC-2 computer model in order to match this 

high water mark; however, the profile developed 

in this analysis could not be calibrated with 

the high water mark and consequently the high 

water mark is considered invalid. 
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D. 

E. 

F. 

Starting Conditions 

The starting water surface elevations for the 

10 year and 100 year backwater computations were 

taken from the FIS Report in Redford Township. 

The Redford Township FIS does not analyze the 

50 year flow condition. Additionally, the 

500 year flow from this study does not match 

the 500 year flow in the Redford Township FIS. 

consequently, a rating curve (Exhibit 19) was 

made at the most upstream cross section of the 

Redford Township FIS, and the 50 and 500 year 

elevations were obtained from it. 

Special Problems 

The upstream limit of the Livonia study was matched 

with the Farmington Hills FIS at the downstream 

face of 8 Mile Road. Although the flows for each 

storm in this study were higher than the respective 

storm flows in the Farmington Hills FIS, the 

elevations in the Livonia study matched the 

elevations in the Farmington Hills FIS for the 

50, 100, and 500 year storms. The 10 year 

elevation was not matched due to the large 

difference in flow. 

General 

Computed water surface elevations were developed 

to an accuracy of 0.5 feet for floods of the 

selected recurrence intervals. 

All elevations are referenced to the U.S. Geological 

and Coastal Survey (U.S.G.C.S.) Datum. This datum 

is equivalent to the National Vertical Datum of 

1929 (N.G.V.D.). 
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The hydraulic analyses for this study were based 

only on the effects of flow unobstructed by ice or 

debris. The flood elevations are considered valid 

only if hydraulic structures, in general, remain 

unobstructed and do not fail. 
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COMPUTER 
SECTION 
NUMBER 

22865. 

22895. 

22935. 

23775. 

25052. 

25108. 

25628. 

26088. 

26184. 

26860. 

28241. 

28560. 

29040. 

30375. 

31190. 

31990. 

32540. 

TABLE 1 

CITY OF LIVONIA, MICHIGAN 

UPPER ROUGE RIVER 

CROSS REFERENCE INDEX 

STATION 
FW & FB 
LETTER DESCRIPTION 

0 A 30' D/S Inkster Rd. (Redford FIS) 

30 B D/S Face Inkster Rd. 

70 C U/S Face Inkster Rd, 

910 D Valley Section 

2187 E D/S Face 7 Mile 

2243 F U/S Face 7 Mile 

2763 G Valley Section 

3223 H D/S Face Deering 

3319 I U/S Face Deering 

3995 J Valley Section 

5376 K Footbridge to School 

5695 L Valley Section 

6175 M Valley Section 

7510 N Valley Section 

8325 0 Valley Section 

9125 p Valley Section 

9675 Q D/S Face 8 Mile (Farmington Hills 
FIS) 
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LOCATION 

Inkster Road 

(X-Section A) 

u/s Clarenceville Drain 

(X-Section P) 

TABLE 2 

CITY OF LIVONIA 

UPPER ROUGE RIVER FLOOD FLOW DATA 

ELEV. 

ELEV. 

10 YEAR 

1160 

625.78 

1150 

640.51 

DISCHARGE CFS 
50 YEAR 100 YEAR 

2160 

627.80 

2050 

641. 59 

2690 

628.69 

2550 

642.12 

500 YEAR 

4200 

630.80 

3900 

643.59 
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BRIDGE 
LOCATION 

INKSTER 

d/s 

u/s 

RD. 

7 MILE RD. 

d/s 

d/s 

DEERING RD. 

u/s 

u/s 

FOOTBRIDGE 

8 MILE RD. 

TABLE 3 

CITY OF LIVONIA, MICHIGAN 

UPPER ROUGE RIVE~ 

HIGH WATER MARK VERIFICATION 

HIGH WATER MARK 
ELEVATION CONDITION 

I 
629.88 Fair 

I 
631.63 Fair 

634.00 1 Fair 

I 
Fair 634.80 

I 
636.99 Unknown 

635. 45· Unknown 

I I 

637.22 / Excellent 

COMPUTER 
SECTION 
NUMBER 

22865 

22935 

22985 

25052 

26234 

28241 

d/s face 2) 644. 53. Unknown 32540 

WTA MODEL OF 1968 FLOOD 

l)FLOW (CFS) ELEVATION 

1730 629.88 

631.55 

631. 84 

633.99 

636.69 

637.22 

1630 

2i 643.46 

l)Discharges• are from the Corps of Engineers Flood Information 

Report (Reference 3). 

2) 
Not considered valid. 
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III. BELL BRANCH (DETAILED) 

Detailed studies were performed on Bell Branch from the 

eastern City of Livonia Corporate Boundary at Inkster 

Road 'to the Ellen Road bridge. This study incorporated 

data and information developed for the Redford Township 

Flood Insurance Study (Reference 1). A total of 

fourteen (14) valley and six (6) bridge cross sections 

were field surveyed and completed in March, 1979. 

Additionally, eight (8) valley sections were provided 

by the Corps of Engineers (Reference 3). Cross section 

locati9ns are shown in Exhibit 1 and were supplemented 

by u;s.G.S. Quad Maps of the study area which consist 

of five and ten foot contour intervals and Topographic 

Maps of the study area which consist of two foot contour 

intervals (References 4, 5, 8, 9, 10 and 11). 

Table 4 cross references section designations by showing 

the computer section number which corresponds to the 

cross section letter shown in Exhibit 1. Table 5 lists 

discharges that have been approved by the Michigan 

Department of Natural Resources (M.D.N.R.). Exhibit 5 

contains bridge notes and sketches as well as bridge loss 

coefficients. 

A. Method of Analysis 
1:, 

The HEC-2 backwater program was used in developing 

water surface profiles (Reference 13). Table 5 

contains selected flood elevations from the HEC-2 

printout. HEC-2 printouts including computer 

cross section plots are presented as Exhibit 6. 

(Exhibit 6 is contained in the 11" x 15" folder 

enclosed with this report). Water surface profiles 

resulting from the backwater analyses are presented 

as Exhibit 7. 
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B. 

c. 

Variables and Coefficients 

Roughness coefficients (Mannings "n") were estimated 

by field inspection to range from .03 to .04; 

roughness values for the overbank areas varied 

between .07 to .12 for all floods. These values 

are indicative of summer month conditions and are 

consistent with values recommended and used in 

engineering practice. Contraction and expansion 

coefticients were selected as 0.3 and 0.5 at 

bridge sections and 0.1 and 0.3 for gradual channel 

transitions. 

High Water Marks 

Table 6 lists 12 documented high water marks for 

the June, 1968 storm from the Corps of Engineers 

Post Flood Report (Reference 12). 

The,HEC-2 computer model for this study was 

calibrated with_the documented high water marks. 

Since the 1968 flood is considered to be slightly 

less than a 50 year storm, the WTA 50 year flood 

profile and the documented high water marks for 

the 1968 flood were compared. Results of this 

analysis (Table 6) indicate that the WTA 50 

year flood profile is slightly higher than the 

documented high water marks. 

Higher priority was placed on high water marks 

which are listed in excellent condition since 

some of the high water marks contradict each 

other or do not appear to fit in the profile. 
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D. Starting Conditions 

E. 

F. 

The starting water surface elevations for the 10 year 

and 100 year frequency floods used in the backwater 

computations are taken from the most upstream section 

of the FIS report on Bell Branch in Redford Township. 

The Redford Township FIS does not list a SO year flow 

and elevation. Therefore, a rating curve (Exhibit 20) 

was made at the same upstream section and the 50 year 

starting elevation for this study was obtained from 

it. The 500 year flow of this study does not match 

'the 500 year flow of the Redford Township FIS. The 

starting elevation was obtained from the same rating 

curve using the 500 year fiow of this study. 

Special Problems 

No special problems were encountered in the hydraulic 

analysis of the Bell Branch. 

General 

computed water surface elevations were developed 

to an accuracy of 0.5 feet for floods of the 

selected recurrence intervals. 

All elevations are referenced to the U.S. Geological 

and Coastal Survey (U.S.G.C.S.) Datum. This datum 

is equivalent to the National Geodetic Vertical Datum 

of 1929 (N.G.V.D.). 

The hydraulic analyses for this study were based only 

on the effects of flow unobstructed by ice or debris. 

The flood elevations are considered valid only if 

hydraulic structures, in general, remain unobstructed 

and do not fail. 
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CORPS 
STATION 

153+70 

166+20 

172+10 

183+10 

190+70 

196+00 

201+40 

207+00 

TABLE 4 
CITY OF LIVONIA, MICHIGAN 

BELL BRANCH 

COMPUTER 
SECTION 
NUMBER 

0 

50 

120 

640 

1950 

2750 

3950 

4520 

505Q 

5520, 

6100 

6370 

6446 

7796 

8896 

12076 

12826 

14026 

14100 

14660 

16305 

CROSS REFERENCE INDEX 

FW & FB 
LETTER 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 
N ,,-_,.,, 

0 

p / 
/ 

Q 

R 

s 
T 

u 
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DESCRIPTION 

50' D/S Inkster Road Last c.s. 
in Redford Township FIS 

D/S Face Inkster Road Bridge 

U/S Face Inkster Road Bridge 

Valley Section 

Valley Section 

Valley Section 

200; D/S of Confluence with 
Tarabusi Creek 

Valley Section 

Valley Section 

Valley Section 

Valley Section 

D/S Face Middlebelt Road Bridge 

U/S Face Middlebelt Road Bridge 

Valley Section 

Valley Section 

Valley Section 

Valley Section 

D/S Face Merriman Road Bridge 

U/S Face Merriman Road Bridge 

Valley Section 

Valley Section 
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CORPS 
STATION 

TABLE 4 
CITY OF LIVONIA, MICHIGAN 

BELL BRANCH 

COMPUTER 
SECTION 
NUMBER 

, ..,.., nn 
.L.' 'cu 

17826 

18500 
-,n,on 
..c;.v.J..VV 

22060 

22146 

23296 

24096 

25668 

26728 

28628 

29488 

30868 

30921 

CROSS REFERENCE INDEX 
(Continued) 

FW & FB 
LETTER 

., 
\I 

w 
X 

V 
~ 

z 
AA 

AB 

AC 

AD 

AE 

AF 

AG 

AH 

AI 
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DESCRIPTION 

~ ,~ r.,_,....,... TT •• \...L.--.:::1 n--..::1: n-.: ,:::i_,... 
IJ/ i:> r c:tl,..;t:. n Ul..Jl.Jc:1l.U 1'.Uc:tU. Dl. .L.Uyt:: 

U/S Face Hubbard Road Bridge 

Valley Section 
'U.::lll, PU Cci""+-; ,....,., .,~.._ .......... :t .... .._ ............. ...., ...... 

D/S Face Farmington Road Bridge 

U/S Face Farmington Road Bridge 

Vallev Section . --- - - J. --------

Confluence with Beitz Drain 

Valley Section 

Valley Section 

Confluence with Tributary #1 

Valley Section 

D/S Face Ellen Road Bridge 

U/S Face Ellen Road Bridge 



I 
I-' .,,, 
I 

-- --- - - -

LOCATION 

Inkster Road 

(X-Section A) 

U/S Tarabusi Creek 

Elev. 

(X-Section H) Elev • 

U/5 Beitz Drain 

(X-Section AD) 

U/5 Tributary #1 

(X-Section AG) 

U/5 Patter Drain 

(X-Section AH) 

Elev. 

Elev. 

Elev. 

- - - -
TABLE 5 

CITY OF LIVONIA 

- - - -
BELL BRANCH FLOOD FLOW DATA 

10 YEAR 

1,650 

616,70 

1,110 

621. 58 

BOO 

64 2. 24 

500 

647.70 

400 

648.88 

DISCHARGE .... CFS 

50 YEAR 

2,900 

619.20 

1,720 

622.79 

1,410 

643.71 

890 

648.31 

710 

650.07 

100 YEAR 

3,600 

620.50 

2,120 

623.61 

1,740 

644.36 

1,100 

648.63 

880 

650.58 

- - -

500 YEAR 

5,500 

624.00 

3,120 

626.08 

2,610 

645.74 

1,550 

649.55 

1,230 

651.63 

- -
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BRIDGE 

TABLE 6 

CITY OF LIVONIA, MICHIGAN 

BELL BRANCH 

HIGH WATER MARK VERIFICATION 

HIGH WATER MARK 
LOCATION ELEVATION CONDITION 

COMPUTER 
SECTION 
NUMBER 

INKSTER RD. 

d/s 

d/s face 

u/s face 

u/s 

MIDDLEBELT RD. 

d/s face 

u/s face 

HENRY RUFF RD·. 

dead end 

MERRIMAN RD. 

d/s face 

11/~ face -, -

FARMINGTON RD. 

d/s 

d/s 

ELLEN RD. 

d/s face 

618.91 

619. 3 1 

618.85 
r 

619.56/ 

I 

624.61 

623.86 1 

628.73' 

631. 77, 

631.92 

640.94 

639. 73·, 

649.43 / 

Excellent 

Excellent 

Good 

Excellent 

Excellent 

Unknown 

Excellent 

Excellent 

Excellent 

Unknown 

Good 

Fair 

0 

50 

120 

170 

6370 

6446 

14026 

14100 

22010 

22010 

30868 

WTA MODEL OF 
50 Yr. FLOOD PROFILE 

FLOW (CFS) ELEVATION 

2900 

1720 

710 

!)619.20 

619.69 

619.94 

619.89 

624.91 

624.91 

631.81 

632.17 

639.73 

639.73 

650.07 

l)The 50 yr. flood elevation of 619.2 was obtained from a 

rating curve at X-section 16 of the Redford Township 

F.I.S. (Reference 1). 
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IV. TARABUSI CREEK (DETAILED) 

Detailed studies were performed on Tarabusi C~eek 

from Bell Branch to the northern City of Livonia 

Corporate Boundary at 8 Mile Road. A total of twenty-six 

(26) cross sections were provided by the Corps of Engineers 

(Reference 3). The cross sections included five (5) bridges 

and twenty-one (21) valley cross sections. Additionally, 

one bridge cross section was field surveyed by Wade, Trim & 

Associates, Inc. Cross section locations are shown in 

Exhibit 1 and were supplemented by U.S.G.S. Quad Maps of 

the ~tudy area which consist of five and ten foot contour 

intervals (References 4 and 5). 

Table 7 cross references section designations by showing 

the computer section number which corresponds to the 

cross section letter shown in Exhibit 1. Table 8 lists 

discharges that have been approved by the Michigan 

Department of Natural Resources (M.D.N.R.). Exhibit 8 

contains bridge notes and sketches as well as bridge 

loss coefficients. 

A. Method of Analysis 

The HEC-2 backwater program was used in 

water surface profiles (Reference 13). 

developing 

Table 8 

contains selected flood elevations from the HEC-2 

. printout. HEC-2 printouts including computer 

cross section plots are presented as Exhibit 9. 

(Exhibit 9 is contained in the 11" x 15" folder 

enclosed with this report). Water surface profiles 

resulting from the backwater analyses are presented 

as Exhibit 10. 
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B. 

C. 

Variables and Coefficients 

Roughness coefficients (Mannings "n") were estimated 

by field inspection to range from .03 to .05 for the 

channel and to range from .05 to .15 for the 

overbank areas for all floods. These values are 

indicative of summer month conditions and are 

consistent with values recommended and used in 

engineering practice. Contraction and expansion 

coefficients ranged from 0.3 and 0.5 to 0.4 and 

0.6 at bridge sections and channel transitions. 

High Water Marks 

Table 9 lists 9 documented high water marks for 

the •June, 1968 storm from the Corps of Engineers Post 

Flood Report (Reference 12). 

The HEC-2 computer model for Tarabusi Creek was 

calibrated with the documented high water marks 

for the 1968 flood. The 1968 flow_rate presented 

by the Corps of Engineers was used to develop a 

1968 flood profile (Reference 3). This flow rate 

was ,input to the HEC-2 model at 6 Mile Road. 

Comparison of the resulting elevations, __ at the 

upstream and downstream faces of 6 Mile Road bridge, 

with the documented high water marks indicates that 

the flow rate is correct. Since the 6_Mile Road 

bridge l'l_as befill .replaced singe _19.68, the old 

structure was input into the HEC-2 model for this 

analysis. 

Most of the documented high water marks for Tarabusi 

Creek are listed in poor and unknown condition; therefore, 

some of these marks were not matched exactly. However, 

these marks were used as a guide to insure that the 

model was working in the proper range. 
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D. 

E. 

F. 

Starting Conditions 

The starting water surface elevation used in all 

backwater computations 

for the Bell Branch. at 
~ 

Creek (Exhibit 18). 

Special Problems 

is the mean annnal elevatio.n 
~ 

the confluence of the Tarabusi 

No special problems were encountered in the hydraulic 

·analysis of the Tarabusi Creek. 

General 

Computed water surface elevations were developed 

to an accuracy of 0.5 feet for floods of the 

selected reoccurrence intervals. 

All elevations are referenced to the U.S. Geological 

and Coastal Survey (U.S.G.C.S.) Datum. This datum 

is equivalent to the National Geodetic Vertical 

Datum of 1929 (N.G.V.D.). 

The hydraulic analyses for this study were based 

only on the effects of flow unobstructed by ice or 

debris. The flood elevations are considered valid 

only if hydraulic structures, in general, remain 

unobstructed and do not fail. 
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CORPS 
STATION 

0+50 

26+00 

59+50 

66+00 

73+40 

88+15 

107+40 

119+60 

126+20 

159+20 

174+50 

184+40 

192+60 

201+70 

210+80 

230+00 

TABLE 7 

CITY OF LIVONIA, MICHIGAN 

TARABUSI CREEK 

CROSS REFERENCE INDEX 

COMPUTER 
SECTION 
NUMBER 

120 

1340 

2466 

2554 

4316 

4403 

5950 

6600 

7340 

8815 

10708 

10782 

11720 

12570 

13360 

1444Q 

14501 

15360 

16100 

16900 

17690 

19313 

19387 

19517 

20117 

21117 

21667 

23050 

23550 

24250 

FW & FB 
LETTER 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

_N 

0 

p 

Q 

R 

s 

T 

DESCRIPTION 

50' U/S of Confluence with Bell 
Branch 

Valley Section 

D/S Face 6 Mile Road Bridge 

U/S Face 6 Mile Road Bridge 

D/S Face Middlebelt Road Bridge 

U/S Face Middlebelt Road Bridge 

Valley Section 

Valley Section 

Valley Section 

Valley Section 

D/S Face Merriman Road Bridge 

U/S Face Merriman Road Bridge 

Valley Section 

Valley Section 

Valley Section 

D/S Face 7 Mile Road Bridge 

U/S Face 7 Mile Road Bridge 

Valley Section 

Valley Section 

Valley Section 

U Valley Section 

V D/S Face Farmington Road Bridge 

W U/S Face Farmington Road Bridge 

X Valley Section 

Y Valley Section 

Z Valley Section 

AA Valley Section 

AB Valley Section 

AC Valley Section 

AD D/S Face 8 Mile Road Bridge 
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TABLE 8 
CITY OF LIVONIA 

TARABUSI CREEK FLOOD FLOW DATA 

DISCHARGE· - CFS 

LO~ATTQN 

r.onfln~nr~ with Bell Branch 

(X-Section A) 

U/S Merriman Road 

(X-Section M) 

U/S Farmington 

(X-Section X) 

8 Mile Road 

(X-Section AD) 

Road 

10 YEAR 

1 n7n .,._ I v t v 

Elev. 620.00 

960 

Elev. 646.57 

820 

Elev. 67 7. 07 

730 

Elev. 694.33 

50 YEAR 

l c; h n 
J.. I_,..,._, 

620.00 

1,410 

647.57 

1,200 

678.53 

1,070 

694.83 

100 YEAR 

, ,,n 
-'- I 1 IV 

620.00 

1,590 

647.92 

1,350 

679.23 

1,210 

695.09 

500 

') nt:n ,,vvv 

620.00 

1,860 

648.42 

1,580 

680.28 

1,410 

695.45 
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TABLE 9 

CITY OF LIVONIA, MICHIGAN 

TARABUSI CREEK 

HIGH WATER MARK VERIFICATION 

BRIDGE 
LOCATION 

1968 HIGH WATER MARK 
ELEVATION CONDITION 

COMPUTER 
SECTION 
NUMBER 

6 MILE ROAD 

d/s face 

u/s face 

u/s 

626.12 

627.19 

626.30 

MIDDLEBELT ROAD 

d/s face 629.84 

u/s face 632.00 

u/s 631.89 

7 MILE ROAD 

d/s face , 658. 65 

FARMINGTON ROAD 

d/s face 677.98 

u/s 678.04 

Good 

Good 

Unknown 

Unknown 

Unknown 

Unknown 

Poor 

Poor 

Poor 

2498 

2554 

2604 

4316 

4453 

14440 

19313 

19387 

WTA MODEL OF 
1968 FLOOD PROFILE 

l)FLOW (CFS) ELEVATION 

950 

626.12 

627.18 

627.84 

629.22 

632.10 

658.36 

677.52 

677.92 

l)The 1968 flood flow of 950 cfs is from the corps of Engineers 

Post Flood,Report (Reference 12) and was verified by matching 

the two good condition high water marks at 6 Mile Road. 

-21-



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

v. TRIBUTARY #1 (DETAILED) 

Detailed studies were performed on Tributary #1 

from the confluence with Bell Branch to the north 

property line of Sheffield Subdivision. A total of one ---~-
bridge and seven valley cross sections were field 

surveyed and completed in February, 1978 by Wade, Trim & 

Associates, Inc. Cross section locations are shown in 

Exhibit 1 and were supplemented by U.S.G.S. Quad Maps 

consisting of 10 foot contour intervals and Subdivision 

11aps,consisting of given elevations (References S, and 

16) • 

Table 10 cross references section designations by 

showing the computer section number which corresponds 

to the cross section letter shown in Exhibit 1. 

Table 11 lists discharges that have been approved by 

the Michigan Department of Natural Resources (M.D.N.R.). 

Exhibit 11 contains bridge notes and sketches as well 

as bridge loss coefficients. 

A. Method of Analysis 

The HEC-2 backwater program was used in 

·water surface profiles (Reference 13). 

developing 

Table 11 

contains selected flood elevations from the HEC-2 

printout. HEC-2 printouts including computer 

cross section plots are presented as Exhibit 12. 

(Exhibit 12 is contained in the 11" x 15" folder 

enclosed with this report). Water surface profiles 

resulting from the backwater analysis are presented 

as Exhibit 13. 
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B. 

c. 

D. 

E. 

Variables and Coefficients 

Roughness coefficients (Mannings "n") were estimated 

by field inspection to range from .025 to .04; 

roughness values for the overbank areas varied 

between .06 and .12 for all floods. These values 

are indicative of summer month conditions and are 

consistent with values recommended and used in 

engineering practice. Contraction and expansion 

coefficients selected were 0.3 and 0.5 at bridge 

sections and 0.1 and 0.3 for gradual transitions. 

High Water Marks 

No documented high water data exists for flood 

elevations on the Tributary #1. 

Starting Conditions 

,The mean annual water surface elevation of the Bell 

Branch at the confluence with the Tributary #1 was 

used as the starting water surface elevation (Exhibit 18). 

Special Problems 

Tributary #1 was relocated from approximately cross 

section H to the upstream limit of this study. However, 

the old natural channel was maintained to handle low 

flows and local runoff. A weir and low flow structure 

are located at cross section I and the following flow 

distribution results: 
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F. 

-- 1. Low flows are diverted to the old channel 

through a 53" x 34" elliptical concrete 

pipe. 

-~· Flood flows are discharged to the relocated 

channel with a small amount of flow being 

diverted to the old channel in the low flow 

pipe. 

The upstream limit of the old channel terminates at 

the low flow pipe. The channel upstream of the 

/·weir and low flow structure is all relocated and the 

old channel has been filled in. 

The weir and low flow structure could not be 

handled adequately by the HEC-2 computer program; 

'therefore, hand calculations were performed (Exhibit 17) 

and the resulting elevations and flow distribution 

were input to the HEC-2 model. These calculations 

indicate that the low flow handles only minor amounts 

of flow for all the floods analyzed. Therefore, a 

floodway is maintained at the banks of the old channel 

to insure the safe passage of low flows and the 

floodway for the relocated channel which handles the 

,majority of flow was established by equal conveyance 

reduction in the HEC-2 model. 

General 

Computed water surface elevations were developed 

to an accuracy of 0.5 feet for floods of the 

selected recurrence intervals. 

All elevations are referenced to the U.S. Geological 

,and Coastal Survey (U.S.G.C.S.) Datwn. This datwn 

is equivalent to the National Geodetic Vertical 

Datwn of 1929 (N.G.V.D.). 
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The hydraulic analyses for this study were based 

only on the effects of flow unobstructed by ice or 

debris. The flood elevations are considered valid 

only if hydraulic structures, in general, remain 

unobstructed and do not fail. 
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WTA FIELD 
BOOK NO. 

56+05 

48+40 
A 1'.J.. -::1'7 
";1:-ZT".JI 

43+21 

37+12 

27+20 

7+23 

TABLE 10 
CITY OF LIVONIA, MICHIGAN 

TRIBUTARY #1 
CROSS REFERENCE INDEX 

COMPUTER 
SECTION 'FW & FB 
NUMBER LETTER DESCRIPTION 

60 A 60' U/S of Confluence 
Bell Branch 

1250 B 150' U/S of Confluence 
Westerly Tributary 

3470 C Valley Section 

4235 D Valley Section 

4938 E n;c; li' ;::a("p .C:.iv Milo Road ,..,, .., ... ~-- ----~ .. ~£-----
4754 F U/S Face Six Mile Road 

5363 G Valley Section 

6355 H Valley Section 

7975 I Weir 

8352 J Valley Section 

9075 K Valley Section 

-26-
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LOCATION 

U/S Bell Branch 

(X-Section A) 

Tl /1' WPStP-rly rrr i hut-_~ ry -, -
(X-Section B) 

*Weir 

(X-Section I) 

*From hand calculations 

TABLE 11 
CITY OF LIVONIA 

TRIBUTARY #1 FLOOD FLOW DATA 

DISCHARGE - CFS 

10 YEAR 

310 

Elev. 642.50 

210 

Elev. 646.76 

175 

Elev. 676.15 

50 YEAR 

520 

642.57 

370 

648.51 

315 

676.70 

100 YEAR 

640 

643.37 

160 

648.87 

410 

677.00 

500 YEAR 

930 

644.50 

680 

649.39 

610 

677.65 
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VI. BEITZ DRAIN (DETAILED) 

Detailed studies were performed on Beitz Drain from 

the confluence with Bell Branch to the Curtis Road 

bridge. A total of one bridge, one culvert, and three 

valley cross sections were field surveyed and completed 

in February, 1978. Cross section locations are shown 

in Exhibit 1 and were supplemented by U.S.G.S. Quad 

Maps:consisting of 10 foot contour intervals and Subdivision 

Maps (References 5; 14 and 15). 

Table 12 cross references section designations by 

showing the computer section number which corresponds 

to the cross section letter shown in Exhibit 1. Table 13 

lists discharges that have been approved by the Michigan 

Department of Natural Resources (M.D.N.R.). Exhibit 14 

contains bridge notes and sketches as well as bridge 

loss coefficients. 

A. Method of Analysis 

The HEC-2 backwater program was used in developing 

water surface profiles (Reference 13). Table 13 

contains selected flood elevations from the HEC-2 

printout. HEC-2 printouts including computer 

cross section plots are presented as Exhibit 15. 

(Exhibit 15 is contained in the 11" x 15" folder 

enclosed with this report). Water surface profiles 

resulting from the backwater analysis are presented 

as Exhibit 16. 
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B. Variables and Coefficients 

Roughness coefficients (Mannings "n") were estimated 

by field inspection to range from _,J12., to .035; 

'roughness values for the overbank areas varied 

between .06 and .12 for all floods. These values 

are indicative of summer month conditions and are 

·consistent with values recommended and used in 

engineering practice. Contraction and expansion 

coefficients selected were 0.3 and 0.5 at bridge 

sections and 0.1 and 0.3 for gradual transitions. 

c. High Water Marks 

No documented high water data exists for flood 

elevations on the Beitz Drain. 

D. Starting Conditions 

J The mean annual elevation of the Bell Branch at the 

confluence with the Beitz Drain was used as the 

starting water surface elevation for all floods (Exhibit 18). 

E. · Special Problems 

No special problems were encountered in the hydraulic 

analysis of the Beitz Drain. 

F. General 

computed water surface elevations were developed 

to an accuracy of 0.5 feet for floods of the 

selected recurrence intervals. 
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All elevations are referenced to the U.S. Geological 

and Coastal Survey (U.S.G.C.S.) Datum. This datum 

is equivalent to the National Geodetic Vertical 

Datum of 19 2 9 (N. G. V. D. ) . 

The hydraulic analyses for this study were based 

only on the effects of flow unobstructed by ice or 

debris. The flood elevations are considered valid 

only if hydraulic structures, in general, remain 

unobstructed and do not fail. 
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WTA FIELD' 
BOOK NO. ' 

24+50 

21+56 

20+39 

5+00 

0+00 

TABLE 12 
CITY OF LIVONIA, MICHIGAN 

BEITZ DRAIN 
CROSS REFERENCE INDEX 

COMPUTER 
SECTION FW & FB 
NUMBER LETTER DESCRIPTION 

70 A 70 1 U/S of Confluence with 
Bell Branch 

2115 B Valley Section 

2409 C D/S Face Six Mile Road Bridge 

2526 D U/S Face Six Mile Road Bridge 

4065 E Valley Section 

4565 F D/S Face Francavilla Culver·t 

( 5640 G U/S Face Francavilla Culvert 
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LOCATION 

U/S Bell Branch 

(X-Section A) 

TABLE 13 
CITY OF LIVONIA 

BEITZ DRAIN FLOOD FLOW DATA 

10 YEAR 

180 

Elev. 639.80 

DISCHARGE - CFS 

50 YEAR 100 YEAR 

310 

639.80 

380 

639.80 

500 YEAR 

560 

639.80 
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VII. MIDDLE ROUGE RIVER (APPROXIMATE) 

Approximate studies were performed on Middle Rouge 

River through its entire length in the City of Livonia. 

There are two control structures which affect the 

elevations on Middle Rouge River through Livonia: 

' 1. The Nankin Lake dam and 

2. The Newburgh Lake dam. 

The:100 year flood elevations on Nankin Lake and Newburgh 

Lake were calculated 

(Reference 17). The approximate boundary on the reach 

of river between the two lakes was taken from the 

Federal Insurance Administration's Flood Hazard Boundary 

Map, (Reference 20) . Table 13 lists estimated 100 year 

flood elevations on Nankin Lake and Newburgh Lake. 
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1. 

2. 

LOCATION 

Nankin Lake 

Newburgh Lake 

TABLE 13 

APPROXIMATE 100 YEAR FLOOD ELEVATION 

-34-
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1. 

2. 

3. 
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CITY OF LIVONIA, MICHIGAN 

UPPER ROUGE RIVER, BELL BRANCH, 

TARABUSI CREEK, TRIBUTARY #1, and 

BEITZ DRAIN 

EXHIBIT 1 

Field Cross-Section Location 

and 100 Year Flood Plain 

Floodway Map 
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CI'rY OF LIVONIA, MICHIGAN 

UPPER ROUGE RIVER 

EXHIBIT 2 

Bridge Notes and Sketches 
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CITY OF LIVONIA, MICHIGAN 

UPPER ROUGE RIVER 

EXHIBIT 3 

Computer Printouts 

HEC-2 Backwater Analysis 

with 

Cross Section Plots 

(See Separate Folder) 
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CITY OF LIVONIA, MICHIGAN 

UPPER ROUGE RIVER 

EXHIBIT 4 

Stream Profile 
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TAYLOR, MICHIGAN 48180 

Br/d.3e Locaf/01_i : :T ... c. """ J . 
.{3r/cl3e /...ossc.::, - SB C~,rc/ 

1. XI<. { P/cr,· 51 ),c;, ,( riocflc1~·11c) /, ::z ~ 
V Vl\n / J · / 1 'rr ' - , \ 1 - - , - • . , 

_/1,...,Uf'C(/.....USS LO(Jt1C;ent)·'/,O t-Z/C, ZK=kr1-ke1-Kp 
where *✓ , fr✓-U/on /o.z {'ocff/c/e1 Jt · 

/.l[C-,,2, 
• I 

lrJ01 )L (ii I 

kc , en fr aoc e. lo:;:;s Coe /f/c /e11t 
. kp, loss lro;n 1'rJterrned/c1lc p/ers 

De.script /01i cf &1d3,e. : 
k;: ':; ;;9. I ni!. L / P✓,. t1/2? for En4/is}1 t-1111f s✓ 

/l 7u ,.. =- J ..., • ., . Hrea cc 1 4,., -----,.,...- Wp =- ="../. .,;, 0 
·,/::-:. %;:;-·c·· £¼=S,c.f /,::70 
17 lconlf>C's, I e) ., o ,z..., 

/:.+ = ;i.9, I I(. ( , o'l-- )~ x. ?0 /s- L / = 
0 

I lo 

J.,,. .., - -
/f br/d_Je /}a5 

C I • I .. 
rep: ~,05 1'rliettJ;ed/afe ;:;iers /IGC-.2 

1 ma/It.to 
\ fq,:1-i, '1',?,34 I 

///,; n'j-- V/ ;( .1,o,-t../11.-,, 
/; 6· · /.. > = J 7 2, 'i: 

2 f I 

1, 

d Xk o e :. 1 .,. • , 1o + • s +- , o s- -= 

I 3. Co r:: Q , Coe.f-h'c.i e j ,.t c{ d:::-d-,01 j c ~ 1 • J.lfC. ,e, rn:1,li.,.,_ 

4. f<DLCIJ O L6n~tl 1 of we.tr =- . (o ,.( rrtd o+t BT carr\.:.) 

/, 71 J 

I · 5. BWC,,. bol+on1 .~:cHh cl bridqe ?peninj line. pie-r$), _s_5"~·----
J~ BWP= -lo-tril_ 1..od~i1 ::{ o~trLAc...~CJ/1, '-I. -/ I 7. BAff:11::.. b-,dje open111:3({ii:;) p~ers_:. ___ ?_S_D_. _d'_ 

8 55 =- Stde slope.. = :r;-r~ ............._ ""'' ..,.+ ,..,,\,-e r•<V, 

I (f-.iori zont a I per I verfi' eo I u.ri ,' t) 
9. f LCJlll. = tl6va+ion of Channel invert IJ./S side::. 6 o<{. \ 

;. . _ (o i{ 9,uaJ -lo m,nin~u,r1 ele.vation ,n previous x-sccJ.\ 

£..,,f,,J ,.t,,J..::, 
IILIIA LIUJV 

I IO,l:LCHD~ ~/£va+ion of channel in~ert D/s Siae.;--=6.._o..,, ____ T"'ri' 

0 . t 1,•4,L-.1".U..,Ld.li~~~~~'::P...~=:.---I 
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I FORM 25 0 
, 

(313) 291-5400 

~:,1~~.~ ~~~ ioc. 
WORK SHEET 

25185 GODDARD ROAD 

TAYLOR, MICHIGAN 48180 

I l3r/doe .Local/on : i4 1Dt,,:__c.Bc1.-, ec,, 
J , 5. '1 / Br/cl3c .L..ossc~ - B C~,rc,' 

I I. XJ<.. { P/cr 5/Jc-,1 ,c fo{!!;-c/:_,;(_) e:l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

XK0/2 { Loss Coe((/c/eni.,) -· /, o t- <!/4 , .&k = k.r 1-k, .-kp 
Plhere /::✓ , Ir/Cf/on /os::; C'ocf fic/fot 

· ke, erJ"lraoce /05_:; cocff/c/erit 
kp, loss Iron; 1/Jferrned,'c)-/c piers 

[).£scripi,on of &icfJ.E,, ; 
~ =: .;;)9. I ni?. L 1-R. $",& for En3!ish kn Ifs 

'l!rea -=71~,£ =- ___ Wp=--l'fo,,'?. 
· R"" ~ ·- s. 0

' R ¾ '° ~ .<. ~ .J.. = 7 6 
17 fC'oo,pos1le) • ,o '1-

J.+ = ::i.9. I I( { , o -z,, ).;{ x. .: ~ //) 

J:, = 0 1/ hr"J3e has no /17ferr1(ed1ate piers 

kp= :tJ,OS" /t br/d_Je has Jo-/erYJJed/a-fe /:Jier.s 

.S ~-... "" ,B.-;--d ~ c_ '-+ l O 'J f. e-.fo~ = • '14 

I/EC-~ 
/i7anaal 

/16c-z 
manao/ 

~ Xkoe~ It .,D -t- ., +- .oS- = i,os-
1 3. cor::Q: Coef-h'c..ie11t of. d;~d·.c11 jC =- 3, 1-lfC-,2_ rrlo,ll_ 

4. RDL£t.J , l6nj+{ 1. of_ lt)e,r_ =- O, (o ,.( rt·Dd D,f( BT care\.:.) 
I 5. BWC. ~ bol+on1 ,w,cl{l-1 d- bndqe opt1n11j (;Ill. pier~), ss. i1, 

fD BWP~ -toiAI 1;.l°d~i 1 c.f obstr1.,1,_cJion ~ /,'6'3 
I 7. BAfEA ~ b-;d1e open "1:J inc. pier::, :: 6i b ~, 75 

6 ss = side slope. ,. 0 

I [J.orizonta-1 pe.r I verti'c..ol u..n;t) 
9. l:LCJlU. = £/t.va+ion of channel i'nvert U(s side'° ~ I 

(o i[ q,ua/ ..Jo m1nirnv.m elevation in P.revfcus x-sccJ. I 10, fLC.HD O f/£Vo+ion of channel in-Jeri D/s 5iae O IA I<:, I 
0 · 'n · t,0¥l._1.1:' 1.j.~t.@~~~t=Jl-::-:-;-=:-;--~ 

I SUBJECT_dt 'l(, /5r.,-c.kl (,,_,·--c,,..J..- _ 1--...L.....:.'--__,. ___ _.sHEET NO F~r~•r•Nopl/o~~~o) S1.1ff1• 

f/ '/ cf .r • .,. -' t !:, _o,_ /H,I tJ •,,? o •., 7 
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FORM 25 0 

(31.J) 291-5400 
~~,1~: .. ~ ~~~= ioc 

WORK SHEET 

/3r/d.3e Locaf/ori : f./<..fe_/ /l(,1,J f:?o, 
Br/cl3c ,L._o~sc:.,~ - SB C~itc1-' 

25185 GODDARD ROAD 

TAYLOR, MICHIGAN 48180 

I. XK { P/er 51;.'i_, ,c Cocfl;-c/:_11C) ,/=t /.IEc-,2 
I XK0/2 ( Loss Cocf(i'c/eni) -· /. 0 t- Zic ·, :&I<~ k_r...;;1-;..:k&~;-k_p_, /J7ol)iliJI 

where 1::-r, Ii-id/on /o.s::; C1oc/f/c.1'ent 
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I 
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· ke., enfrance. /055 Ca€ff/c/e.11t 
kp• loss Iron? i1Jter/ned✓ -ule piers 

usuipi ion of &iaje. ; ' 
~ = :29. I ni<. L 1 R. 1

/3 for En.3/ish /.lnils 
llrea = tf 3z, 1,, s;- =- ----,.,.- w p =- 1 t/ 3 
R-c. 3/61p '3,o~ £% ~ t/.s~ /_ = 7~ 
IJ IC'oorpo::;,te) = ,ot-

1<£ = :i.9. JI( I .Dz.- J-7{ x ,- ----, ~ .- ,, 7i /y, "3~ .: . -2.D , - -

kt= 0 · ii br,~e ha5 no 111fern1ed1ate piers 

kp: (), OS" /t bri'd_Je /Jo.5 10-/erl)Jed/ofe j:)/ers 

.s ~,t.l,/ E.-1~,'- Qf- G '-I~ I /.ic.--10 ~:: • 9 

/!Ec-2 
mantii:'I 
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~9 iuim & A.fJ'OO©OO!o !OCo I FORM 25 0 ~ Civil Engineers_ • Land Surveyors 25185 GODDARD ROAD 

(3131 291-5400 

I l3r/d3e .t:.ocal/ori : 

WORK SHEET TAYLOR, MICHIGAN 48180 

f!r/cl3c l...ossc<,:, - SB CL,, n/ 

I /. Xk. { P/{!.r SIJc,1 -l· C'orf[c1~"11c) /, "2-5 
I XKOR.(Loss Coef{/c/eni.)-·J.o r.Z/c, .&k=kr1-K41-Kp 

where k1 - lric.J-/on /os:; C'ocfhc/fnt · 

I ke • en Ir aoc e /05.c:; Coc f'f/c t'e11t 
kp • loss lro;n 1'rJfer1ned✓ -c1--lt..· · piers 

T:::i€scripi ion of 8r1d3c : I 
I 
I 
I 
I 
I 
I 
I 

Jj = .,9. I ni?. L 1 R. 115- for En.3/ish t-tnils 
IJrec).-= 2r,.1. =-----.-,-- wp=-)'J...1,f 
£-c %fl ~l-17 R¼ '° S. e7 ,/,_='Ila 
17 fC'CY>,po:;,le): 102-

J:+ = :J..9, /' J( ( ,1)V' ).;,_ X 

.k'c' ·-' 

1/[C-,2 
ma,)aal 

I 
.;;l Xkoe ~ / t , or +- , / +- , 0~ -= _..;(, __ .1.....:..if ___ , 

3. Co(Q, Coe-f-fi·c.,t:1\t of_ d;::,d-,01jC =- 3,o 1-lfc-,2_ n1a,-.. 
4. RDLLIJ , L6n~tli cf we,1r =- o (o ,.( ri~od D-f{ BTeor,k.) 

I ·5. 8WC= bol+on, ,wid{h d-bridqe openinq(illl.pie.r~), ---"'J-'-·b __ _ 
_ iD SWP= -lo-!Al 1.oct-1;, ::{ obs+n"-d-ion "'J -z.. -hdo. dcrla 

I 7. BAR!f.A =- b--id~e open1113 inc.. piers ::. ~ ki7 
8 5S::. side slope., " :),J.~ 

I (hori zont a / per I verfi' ca I lt.,n; t) 
9.fLC.Hll=tltva+ion of channel invert U,/5 side,:o ~~b-~ 

I (o it eq,ua/ -lo minirnu.m elevation in P,revic.us x-sccJ.) 
10,~LCJ-ID 0 flt-Vo+ion of channel in✓ er-t D/s Sicte: 6">"-~ 

0 · ' n · t, •~.lJ· r.L.J~~!~~~~~--,;::-c-.;::.-~ I SUBJECT If, ii J5 V. , c- /.,.. ~ "'O"' ;., -

fl dv~-1, rJ .J 
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I FORM 25-0 ~:,1~~ee~ ~u~~ iOCo 25185 GODDARD ROAD 

I 
(313) 291-5400 WORK SHEET •-; TAYLOR. MICHIGAN 48180 

/3ri'd3e Local/on : c,Y,.,._ ;~ ,, Jc , 
Br/cl3e J...oss€-~ - SB C ... -:irc;/ 

i 
Ra:ra:RU:l'o!Clil 

I, Xk. { P/er. 5/Jc,1 ,c to£f(;c1~•'1/C) · /or' /.IEC-,2, 
I X KOR. { Loss Coef{i'c /ent) -- I. 0 r .z /c , ,& k. = kr f- K4 ,. fp /J7onaa I 

· where *+, /rid/on /o.s.:; C1ocff/c./ent 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Ke, enfrarice. lo~s Cocff/c,e.rit 
· - , ,kp, loss fro1n 1'r)ferrned, u-le piers 

Txscrip-fi'on of Br1d3e.. : 
4 = ~9. I ni?. L 1 ~ ih for En3lish µn/1.s 

1/rea "' tor/ii, =--- Wp:=. 1'~. 
R· .lf'u1p•'·'{? R¾ =tt."33 /.. = ~b 
h ((!(Y),pa::;, I e) • . v z... 

1:-'r • ~Q J ' 11 / oV )~ X ''t- - -- - I I ....._ \. t - ,,,, -

kt O O: ,f hr1d_Je has no 11Jfern1ecliafe piers 

kp= tJ,OS- /( 6n'd_Je l;a~ irrlern;edtdfe jJ/ers ~~uol 

I 
,;). Xk'.Oi2. ~ / t -t- ', z.... -r • e-5' = _,_, 5---''/ ___ I 
3. Co r: Q , Coe.+-h'c.1 e 11t of d;::,d-,01 (, c =- 3 • 1-JK- ..c. mo,1(_ 
4. RD!LIJ , L6n~+{·1 c.f weir ==- • J Co i.f h~od o-f{ BTCdr-cl~) 

I 5. 8WC~ boHon, .~;cHh cJ bridqe opentnq(i~. pi~r~), --~::;.;:;,z. __ _ 
cP BWP= -io{AI '»cHf 1 ~ ot:Gt-ru.cJion -- .J I.;./ 

I 7. BAf:f.J/;. b-;d1e open1113 inc.fie.r::. ::. /.o 4c./ 
8 SS = side -slope " • '/6 

I 0-)orizonta/ per I verti'col u.,nit) . . 
9. ELCHU. ~ tle.va+ion of channel ,·nvert U(s side.::. G, '?ii- b -

. (e if q,ual -fo minirnu.m ele.va+ion in r.revicus x-scc,t\\ I 10, tLC,Hf) 0 f./£Votion of channel 1n✓ eri D/5 -Side= 6?z b 
6 · t,oa in DfOJiryc. - s~c . 

I SUBJECT L ,/, / ~ Cl-lK 
I 

SHEEl" NO flJ• C • No Uob No) 
I • JL wner Proiect Sufh• v,o~ ''"' ... 1 -j-Vr.i.,.. , r5 1 ,-1/ ;r.,,~~~t, DATE'l/1rh.- DATE _o,_ A&•~., r,;•c 
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FORM 25 0 

(313) 291 5400 

~:l~!1ee~ ~~?.~ ioc. 25185 GODDARD ROAD 

WORK SHEET , •·~ TAYLOR, MICHIGAN 48180 

Br,-d3 e Loe a f ,"or i : E.. L !..-,: r J ( _: -
Br-/cl3c ,/_osscs - SB CL,1c-/ 

I. XK { P/er · 5hd/,c forfl;-c/LL1X) - D. J!Fc-,,2,, 
X K0/2. ( Loss Coe({/c /ent) -· /. o t- 2 le , & k ~ k-r-;. -k'-_;._kp-• manaa I 

Nhere J::1 , /i-;Cf/on lo.z C'ocff/c1'eot 
k.e, en/ranee. /055 Cocf"f/c/el)t 
kp" loss froJJJ 1'rJferr17ed✓ -ufe p/ers 

'D.£suipi ion of &id3e. : 
kt:-= :J9. I nZ L 1 R. 'l'/.3 for En_Jl1sh un/f.5 

/Jrea = =-___ Wp=-
n_ Ill,', .,,,ere, o-i¼,=L.' /" 1_ <? 

IC - /"'fJ e- .. I - /L ( I I ~ - ~· _) 

ll /C'(Y),pas, le) ~ , :,- -:_ 
kr= :i..9,/ I( { ,0-:-·2 ).;1_ X 

• L/ - . ' 

k,. 7 

kf ' 0 1f brrd_Je. hi'¥5 no 111/erntediafe piers 
-

kp= j,OS' /{ b-/d_Je /Ja5 

\ 

Jrr/erl)Jed/ofe /':Yier.s /,gc-2 
mant10/ 

I ~. Xk'02 ~ / t • :/ -t- • 7 +- CJ = _c_~J._,_/ ____ 
1 

3. cor::Q: Coe+-fi'c.ie11'l o(. ,d;:::,c.ho13c. =- -3. l-ltC.-,2,. n1a,ll.ld 

I 
4. RDLCIJ, L6n5-J.{, of we,r =- v• (o if r<'.00. N( BTcarck.) 
S. 8WC. = bol+on1 ,w;c:Hh d bridqe opt1n,nq (ii'(;. pier$), --'-'rs_·._<;; __ _ 
fu '-BWP= -lo1Al 1.od~;1 ::{ obs+ru..c.Jion: _J ?· +idd. da,a ·I 7: .BAM=- b--id1e o

1
oen,llj ::. __ ,_"_· __ _ 

E 55 "' side slope = _...;coc...._ __ _ 
I [horizontal per I verti'eol lt.n:c) . 

9. ELCJ-111. ~ tl6va+ion o~ Channel invert U/5 side,=-- '.; ._• -/ 1 

I (0 it quo/ -lo minirnu.m elevation ir1 Rrev!cus ~-scc:L) 
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· k.e, enlranct lo:;;s Cocf'f/c/ellt 
kp' loss Iron? /r;te.r1ned/u-le piers 
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I. Xk { P/cr 511,j1 ,c C./)cl!;-c/::11c) - ;, o~ 
XK0/2 {Loss Coe((i'c/enr..)-·/.o r.Z/c, .&k=kr;.k4 1-kp 

where *r, trid/on /oz C'ocfhcient 
ke. , en Ir aoc e. /o:;;.s Cot fhc /e.rit 
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9. /::LC.HU.= tl£va+ion o~ channel invert IJ./5 side. ::c l 17 o/ , 
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where *-r , lricf/on lo.z C'ocfhcie11t 
ke, en franc e. lo;:;s Cotfft"c ,·e11t 
kp, loss Iron; 1/Jfer1nedi"c1lc piers 

Ci€scripiion of Br/c13e.. : · 
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I 
I 
I 
I :: , I o 

kf • 0 ,I br1~e has no 117fer111ecl,ate piers 

,.ll.f'D:Rl[N(:13: 

)/[(: -,2 
mo1 ;aa I 

I 
I 
I 
I 
I 

kip:: (), qs /t or/doe /)d5 /f}/EttJ)ed/afe j-:>ie rs /,gc-2 
J mant1ol 

--..;;, 'fol.I 

~ Xk'.oe ~ I t ' IO ~ 'l +- 0 = _l_ • .,:;;3 ____ 1 

I 3. CO(Q = Coe.f-h'c.it:11l cf. d;::,d·.01 ((C. =- 3.0 I-IEC-..c. n1a,.._ · 

4. RDL£tJ, L6n~fl1_of_ we,~ =- C:-. (? i+ rcod 6ft BTcarck.) I 5. BWC ~ boH-on 1 .~,cl{ h d bridqe optn,nq (il'll. p1e.r~), __....2=".:..• __ _ 
<o BWP~ -loi,=il 1_,icH;1 ~ o/:6trv..cJiD11 = J d::a· -hdd. data 
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I I. Xk {P/er 5/Jc'i,·,c:. Cocfl)c1~"11C). 0 IIEC-,2 
XKOR. ( Los,s Coe{{i"c:~erd..).: I. o -;- Zic_, &k = k-r.a:1-k-

4
-~-kp-i manaal I where I::~ , f rid/on /oz cocff/cient · 

I ke = entrance lo:;s Cotff/c/e.11t 

I 
I 
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kp = loss lrol)J 1/Jfern1ed,o-le pt'er-s 
Descr ipi ,on of- &ia'je. : 

~ = :i9. In~ Lr R 'I/a for En3l/sh µr;1l.s 
llrea -= I 3 '1 =--~= Wn =- $1 • 'i D ' 
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£,_ %p _, J_.S ( - ,,P¼ = '3 y( ~ = 6 / 
· 17 IC'on,po51 f e) ~ , o 2,, 
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29040.000 480000 o.o o.o 627.60 2160000 63tl.59 o.o 63tl.64 4oll 2.12 2!&4.1:14 1066..10 • 29040;000 480.00 o.o o.il 627~60 2690000 639.39 o.o E>J,f.46 4.Sj JoOl 24iSi'.07 1263.9(! • 290400000 480.00 o.o o.o 627.60 4200.00 1:>4la41 o.o 64·1 .so s.20 J.62 Jl~~.72 Hl~i:!•~~ -- ~ . 

• 303750000 1335000 o.o o.o 629ol0 l !60e00 637.33 o.o 627039 5ofl5 2 • 1:>0 1034.2':) o:-7Y.71 • 30375.ooo 1jJ5.oo o.o 0 • ii ~29~30 2i60.oo 639022 o.o E,J9o2'v 6.23 J. 15 1672.SB 86~. 14 
30375.000 1335.00 o.o o.o 62'il • 30 2690.00 640.06 o.o t,4-0o 14 &.23 J.J.5 l994ol}0 1077.Sl 

• 30375.000 1:335.00 o.o o~o l:!29030 4200.00 642.12 a .-0 64Z.~i s.92 J.71 28Hl.'i37 172!:t.i&i • UUD 0 31190.000 212.00 o.o o.o 634.60 i1eio.oo &JEl.21 630.21 '330003 109.00 7.73 31!:>2 • 24 1na.11 DOI 

• JU9o.ooo 272.00 o.o OoO E,34.BO 21&0.oo &:ll9.32 o.o @39 .. tl0 &'il.73 7 .e,7 682.87 2:i3.6i' • 31190~000 212.00 o.o o.o e,ji1i-~ao 2&90.00 E,40 .22 o.o 6t,o. 5& 42.13 6000 '!P!:iO. OJ 414.42 
31190.000 212.00 o.o o.o 634080 .:i200.oo 4:>4i:! • 20 o.o 61.:,Zo::>2 21 •!:'9 i:l,.lG 1~15.70 901.7J 

• . - - .. - . • Jl590o(il00 400.00 o.o o.o 63:ioOO 1150000 l:IJ\:J.92 o.o 64Do!S 14033 (h99 E,77.24 303.80 
llS90oOOO 400.00 0 • 0 0. I} &35oOO 2050~00 11>40.l:14 o.o 64loiEi !6lo3/.:. l!>o:31:1 'il!:12. BB 4i'LJ.7~ 

• :u:,9o .uoo 400.00 o.o o.o 635.oo 2550000 6'5! 0 ::14 o.o 64!.69 It.. 156 ifi.ij;.! 111:io.si S90.JZ • JlS':l().000 0:,00.00 o.o o.o 635.11)0 J<;OOoOO 1342~9$ o.o 643.i:17 14., fj e,. CJ& 1799.20 1oj1.s&i 

• 31990.00C 400.00 o.o o.o 635.10 11so.oo E,40.51 o.o 640.77 14.67 5.35 555.51 <!9G.!7 • i(I• 
319':I0.ooo 400.00 o.o o.o 635010 2050000 641.59 o.o 642.02 20.7(). 7o2l 73~.:H:i l>49.97 hi 31990;000 40D.OO o.o c.o 53Sol0 2sso.oo 642'.12 o.o ~42.::19 h4.2'v 6.34 llCl,l.4~ G74.4S • 3!'it9o.uco 400.(IIJ o.o c.o 63!:>.10 3900.00 E>4J.S'J' o.o 64-3.0! 11.!4 bo4l l~JU.79 lHi~.2? • . . . .. . . ~ 

3z410.ooo 4UOe00 c,. 0 Ct.O E>JZ.20 llSo.o~ 6liO.--;co o.o 61>1. <+11 !0o25 6o!S JO'>• 130 36'.iell!i' 

• 32470.000 400.00 e.o o.o 6:iJ2.20 2ilso.oo E,4~.0J o.o 643.l~ i9.184 'ileJtl J5&.7~ 4&0.<'9 • 32470.000 480.00 @.o o.o 6:lli!'.20 2sso.oo &42.lO o.o !;ti,]. e,e:, i:G.13 u.20 401.J~ 400.13-' 

" 32470~000 41JO.OO o.o o.o 6:02'.21) 3900ol)0 t,42.1=3 (:l12of:13 64!:>obo i:i-7.2!.i lSi.30 4-bl:lo 77 ~&7.37 • 325400000 70.00 o.o o.o bl3o00 ll!':;0.00 b40.9'il o.o tV>l.47 9.&2 5e5Ei :i::0ti.23 :nu.1;2 • 
J2:i40.000 10.00 o.o o.o b33.00 2osu.co 64c!.lu 11.0 t,(;3.31 ~ '3. /;)£) tle62 231.ea 46i.?oi:>l • 325400000 10.00 o.o o.c 63:3.00 255Uo00 t,4:il.Sc! o.o 64(,h {)I:, u.59 G>o:ill ~7l.'o'4 .:110.)IJ • 32540.00() 10.co o.o o.o e,JJ.oo :3900.00 t,4!:t.7U o.o f?"'b•'!'J Elo62 7.79 1046.67 l 3i'itl.60 ,,. . . . ··~ • • 

• • 
• • 
• • UQD '" • • 
• ., 

;• .~ j • 



..-- ----. - - -- - --· - • QUU :i *•~ I ,.1. f Ufilf:l~~ lfO!:!G~ LlVONI_A ~I TY •• 
1· . SUMMARY PRINTOUT TABLE 1so .• - • 

SECNO (} CtfSEL Olf'tJSP 0If'l.1SX O!f'l'il~S TOP~JID llLt-M • • 2213&~.ooo 1!60 .oo 625.78 o.o o.o o.o 44.96 o.o 
---Zi:!865. 0(1() 2ie,o.oo 621.l:lo 2.02 o.o o.o !':1So4l o.o • 22a6s.ooo 21:>i;Jo;oo 6213.69 Oo69 o.o o.o 60.oi o.o • a,i. ~~mis. o e o 4?~li ~-11 o.o o.o 70093 o.o QI ,. 2zsgs.ooo 1160.00 b25o9S o.o Ool7 o.o 25.40 3111 • 00 • 22895.000 2i&o.oo 621'.72 1.76 -o.oe lo76 25.40 jo.oo 

~!:>.ooo 26'll0o00 11'>28.63 loll 0 • l to, o.o ~0. 75 :i.o.oo /. 22895°000 420(lo00 630o83 2~00 o.oJ O•O 7.K.!O 30o00 • -

22935.000 1160.00 &26.55 o.o o.s51 0 • II 41:)o 20 40.00 • ,. 22935.ooo 2Hi>o.oo 630.66 4oll Zo94 4o!l 10.21 ~,o. oo 
229350000 2691).00 c,Jlo97 l oj2 lo 14, OoO 86.07 40.00 
229350000 4200000 633o77 I. 79 2o9:il o.o fl&• 26 40.00 .\ . .. . . . . - • llQD 2291,s.ooo 1!00.00 627.46, o.o lh9! OoO 7t.J.22 r,;o.oo Oil 22985.000 2i00.oo 15.Jl i • 24 J.t& b • 5il3 3o70 !74.&7 50000 • 229ej~.ooo 2690.00 6312.71 lo47 Oo74 o.o !7G>o00 so.oo • 22985~000 i.t-200.00 EiJs.iz 2o4l 1~35 o.o 1t6.oo ,o.oo 

• 2311~.ooo 1160.00 629oll o.o l 005 OoO 179.67 7'1-0.00 • --~,ts.ooo 2160.00 ~J2.sz. 3o23 ! .JO le2J 2llJ. !6 790.00 
2::,775~()00 2690.00 G,33.1:16 l 032 n.1s o.o 232.95 t9o.oo • - 7!3Tl'S o IUI ll 42:"!llf;uu C)~J9 i:!. !:>2 1.2'r O • IP 41 i;. 9g 790.00 • ;:!41:J!:>2.000 1160000 c,:;1 .30 c.o 2.00 o.o ! !'i>o 30 1077.0D • 24852.000 2iuo.oc 15:!l:Do07 2.s1 i.JJ 2.57 1i fl2 • 9i:., !077.00 • ,,,, 248520000 2b90o00 63cii. 0:i 1.1e 1~1,;,, o.o li70ol3 1077.00 lll 248520000 420&ooo 637.Sl 2.4s. i. 12 OoO 2e.o.a1 1011.00 ~ • 25052.000 1160.00 632.24 o.o Oo'ilt1 o.o 1550§:'- ii:OOoOO • 
25052,000 2160.00 634.1>7 2.33 ia.10 2.33 1:00.07 200000 • 25052.000 zt,90.00 6.35.67 lo HI Oo6l o.o 200!21 200.00 • 2sos2.060 4200.00 63S.CJ:7 2o40 o.s15 o~o 200.~1 zo~.oo - . - - . 

• 2!:1106.00C, 1160,.00 634.48 o.i; 2.~4 o.o i?OO.O& !:>6.00 • 2510B~(IOO giE>O!!OO 635.77 1.29 l~il l. i9 iin!Q O cl2 sili.oq 
2s100.ooo 2690.00 636,40 O~o2 u.13 o.o 200.3Q :;,ill,• 00 • _2SH1.s!i.900 4200.00 6Ji:l.so 2~HI Oo43 OoO 200. !':16 si.oo • ;,,, 
25183000() 1160.00 63<1to4& OoO -0.03 o.o 151.47 75.00 ••• • 2s1tiJ.-uoo 2i&oooo 6350 71 1~25 -llo07 1.25 24f>ol8 1~.00 • 2s1tu.uoo 2b90o00 636~j2 o~i!)l •OoOEl o.o 2s2.1! 1~.00 

~san.ooo 420-0.90 631:?•4~ 2~ 12 -o.oo OoO 276oSO 7r:,. 00 • • 2S62J.OOO ll60o0Cl 1:134.79 o.o o. 34, o.o 191 .. 53 44!:>oOO 
25&2aoooo 2i&o.oo 636.32 I • !:>2 o.e.1 I.Si J6lobolt 445.00 • 2!:>l'.>2'3o0@0 26'ilo.oo ll,37.00 o.&9 OoE>B o.c; 3t>l:lo0l 445,00 • 2sc,2a.ooo 4200000 6J9.Q4 2eQ4 ~.e.o o.o 5!)6.il:5 !•45,QQ 

' I " ' ~ 1- I ' . 

• 21:tOJa.-000 !lClll'oO~ !!135. (lltj. o.o 0 .. 24 o.o 14-9.21 4lU•IJICl .J 2fl.0:lH3 o 00 0 21eii..uc fi36.~9 l.e,~ 0., 31:i 1.,5,15, i9lo2g, 4-tu.oo PUI 2b0Ji3o@OO 21l'illlel:HI &Jil.37 0~66 0.317 o.o 2gl.s2 llc,iOollQ ii• 

• 2~fJJ0!1!'ill0 4200.00 ~3?.2'il ;-?2 2•Z4 4'o25 22s.~6 410~00 ... 



.-- -· --------- - ----- ~ 

- . • 
~ . ~ s~~~o Q ~l•JSEL, OlftJSP -· ,_ .. D!Ft1SK OIFKl:lS TO~l:llD JlLfH • 

21:ibes.000 111110.00 111Js.o.2 o.o -0.01 o.o 200.00 so.00 • 2C.0Bl!l~OOO 2i60~00 636.70 1.66 Ci .01 lo68 200.23 so.oo • UllQ 
21E>08€io000 2690.00 €137.40 0.69 0.03 OolD 200.32 so.oo 

••• 260613.000 4200.00 6319.317 lo97 o.oa 4o3S 200.se SQ.00 ·• • 26184.000 !H,o.oo 635.83 o.o OoBl o.o 200.11 91:>. 00 
26184.000 21e,o.oo 637.04 1.21 Do34 i.21 200.i'i 9€1000 • 26184.000 2690.00 637.71 o.e.6 i).31 o.o 200.36 ':tt:>~00 • :!!li!1:1 ... ooo 4200'<>00 ~3~.5~ 1 oB9 0.22 3. 71!> 200.&l ':11:loOO 

• 26234.UOO lH>0.00 635.94 o.o 0.11 o.o 244070 so.oo • 26234.000 2160.00 537.24 R ;30 0.20 l • 30 257~40 so.oo 
i!6234.000 21:>'ilO.OO 11137.93 o.69 0.22 o.o 264.27 :io.oo 

•• 2~234.000 4200000 i:,3cj,.1:14 1 ~9i 0;24 3.90 21:15.00 so.oo • . , .. ,, 2&bl!,Oo000 llE>OoOO E,JG>. 00 o.o 0.!lS o.o 306.96 621:>000 uuv 

• 2e,fl60.ooo 21e,o.oo &37.36 1.3G 0.12, 1.3& 32!.25 ()26<.00 • i,!E,$60.000 269(1.00 636. 013 o.t2 Ool5 o.o 327.71 e,26.00 
2e,1:,e,0.ooo 4200.00 &40.05 i 097 0.22 4oU6 352.81 62Elo00 • . ' - . . . - • 26232.000 111;,0 • IHI 6J6.!l o.o 0.12 o.o 2!E>ol7 1372.00 
2&232~000 21()0.00 637.1:>2 lo!:>l 0.26 !.5! 244078 1372.00 • 282320000 2690.00 &JEJ.39 0.11 Oo3! o.o 259o4C. 137.:!.00 • ;J!o:!232.000 4200000 .;c,jj.c,5 z.os u.;iir,, ~.33 3SJ.60 LH2.00 

·• 28233.0;JO ue,0.00 63&.!l o.o -0.01 OoO 216.19 1.00 • nnD 21:l233o000 Zlf:>0.00 €137.79 1 obl:l 0 0 ! 1' lo ()8 248.10 1.00 SDI 26233.QOO 2690.00 6316. 60 o.e1 0.21 o.o 26J.47 i • 0() • 20233.000 4200000 ~40.~9 2.08 Oo24, 4o58 31:17.77 l • l,O • 
21:l;i:40.000 1100.00 £,JI!>. l& o.o Oal!I!:> C,. 0 211.12 1 .. 00 • i:?.921:)0 ~ 000 2i60.oo 6;:;t.s::i l ;c,5 o.oJ lo66 2 .. s.!':i.:. 1.00 • 2~i:!40.0GO ~690.00 6Ja.e,J (J. 1:10 1h03 o.o 26J.7b 1.00 
28240.000 4200.00 &40.70 2.01 0.02 4oS4 36'.l>.4() 7.00 

• 28241.000 11t,o.oo &Jc.HJ o.o 0.02 o.o 217.32 1.co • 2B24l • COO 21&0.oo 637.77 l 059 ~u.05 ! .59 247.69 1.co • 28241.000 21>90.00 6Je.s6 c.19 -0.01 o .. o 26!!!.h9 i .co • '" 
2024l • COO ~?og.oo ~40.fi2 2.00 -0.0b 4.44 379.0l 1.co Hi. 

• 2€1560.000 1100.00 03fi.&4 c.o 0 o4f:> o.o 29~.El 319.lil0 • 20~00;000 21e,o.oo b38.:Jl 1.10 o.se l • 70 313.7b 31 '-.l. 00 
285&0.-DOO 26Yo.oo &39.12 0 • 79 o.s& o.o 321.!:0 31"1.uO • 2ss60.ooo 4E!OO.OO ~41. ll 2.01 o.s1 4.49 344.oo 319.00 • 
29040.000 1 u,o.oo G36oB4 o.o 0.20 o.o 324olt:l 480.00 • 29040.uOll 211:io.oo &JB.59 1.75 0.2& 1.15 346.7',J 4i:!U • 00 • i?.90400000 2b9o.oo 639.39 0.80 0.21 o.o 35'7.l~ 41:10.00 
2YO40oiJ0O 4200.00 &41.41 ?•C2 u.2e. 4.57 373.1!14 ~uo.oo • • 3037$.000 lH:,o.oo 637.33 o.o Oo4':I o.o J0&.73 1335.00 ,,., 
3037~.ooo 2ico.oo 63~.22 l.t.9 0~62 1.39 369.10 lJJ!;i.OQ ••• •• 30.'.H:i. 000 2690.00 640.06 0.1:!4 Oo6b o.o 395.i?H 133:i.oo • JQJJs.ooo 42@0~01'.l 64l.1~ 2.06 o! 10 r., .• 79 405. 7',! 133~.0Q I 

' ' ! 
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SE~NCI g 

., .311900000 1100.;oo 
Jll90oOOO 2i60o00 
311900000 2690.00 
31!90.000 4200000 

-

31590.000 1150000 
31590.000 2050000 
31590;000 2sso.oo 
31590.000 3900000 

319900000 !150.00 
Ji990~000 2oso.oo 
319900000 2550000 
3i990~000 J~OO~OO 

32470.000 11so.oo 
32470.000 2ilso.oo 
32l170 • 000 2sso.oo 

0 32470.000 3900.00 

32540.000 !lSGoOO 
325400000 2051h00 
J2540eOOG 2550.00 
3?.::i40o000 3900.00 

~UMM~RY OF ERRORS 

CIIUTION SECN0=3!190o000 
CIIUTltON Sl::CNO::iJh l 9f.l. 000 
CAUTION ::;ECl\10::iJ! 19110000 

C.!IUTION SLCNO=l2470o000 
CAUT H)N St.Cr;O::iJ24 70 • 000 

Ct4SEL Dlfl'JSP 0 X F l1Slt DlFKt1S TOf:'~JI D XLCH 

b3Bo21 o.o o.as o.o 29!.54 212.00 
639.32 1.12 Ooll 1.12 29'9'.92 212.00 
1>40022 Oo89 Ool6 o.o 307.Bo 212.00 
642028 ~-ii 6~ __ O • l 6 4e07 33">• cq 212.00 

639.92 o.o 1.11 o.o 317.27 400000 
640.84 0.92 1.s2 Oo92 349.37 400.00 
E>4lo34 o.so i.12 o.o Jlf>Et.73 400.00 
E,4o2 • 95 ! ~62 o.e.e 3o03 423.32 400.00 

64005! o.o 0.59 o.o !70.03 400.00 
64!.59 1~00 0~75 lo08 !72ol7 400.00 
642.!2 o.s3 0.19 leGl 259024 4v0o00 
64jo59 1 ~47 u. If,~. 3o0El 366005 40<1.00 

' ... -

640.90 OoO Oo39 CoO 76, • 04 480000 
1>42.03 lolJ Oo44, loll i',J.00 toi:!0 • 00 
642.10 0~06 -0.03 1.19 &'1>.07 480.00 
&42.B:§ 0.74 -0.75 1.93 109.97 480000 

1>40.99 o.o 0.()9 o.o, 21.00 70000 
642o l6 l.!6 o • 13 lo!6 21.00 10.00 I I 

6'>lo52 ! .j7 lo4J 2.53 ! 31 • 35 10.00 
645078 i?o25 2o94 4o79 217043 70.00 

PROF II.I:.= -1-·· CRI TI CALDl!PTH ASS.UME.D 
PROFILi= h ~Ati0ABL~ ~IN!MUM SPECifKC ENEiGV 
f'~OF" IU;= ll 23 TRIALS AJTJKP~E• TO BALANCE tt~~L 

I ! : 

PROFILE= 4 CRITlCAL~fPTH ASSUMED 
Pl'<OFILt!c 4 Mll~iMUM SPliClF lC ENE_f<C,V 



.-----------------------------

• : FLOOD INSURANCE ZONE DAYA l'Ofil UPPER ROUGE LIVON!A C·!TY .. -· . '. ... - - ' - . ... ~ ~ .. - ,. . - . 

• DUI 

• 
• 

FLOOD HAZARD FACTOR FOR EMTIRE RE'ACH USING SECTIONS 

SECYl 01\\ ·c::UMULA TI VE• 
NU~BER' "5IiTANCE-

228oS-oOOO 
22s9s.ooo 

o. 

ELEVATION DlfFEf<ENCE• 
BETUEEN 8ASE'F[6oD·AND 

10 2 0.2 

-2.91 -o.s,;, 2.11 

• 22935.0~0 
22'ilss.ooo 

JO~ 
10; 

120. 

-2;00 
-!:i~43 
-s.2s 

-1;n1 2.00 · ... 1-~:rz -- -- -. 1 

-i~i;.1 2.-.r 

• ijg~ ., 
• 
• 
• ,, •. 
• 
• 
• 
• 

cl77!:>. o oo 
241:1s2.ooo 
25052.000 
~SiOB.ooo 
2ti183.oao 
2!:>62SoOOO 
26038.000 
26088.000 
26104.i"fOO 
20234.000 
261:160.000 
213232.000 
21:1233o(fOO 
2824-0.000 
21:12410000 
205E>Oo900 
29040.000 
30375.00G 
l-fl'JO,.(Hlb 
31590.000 
31990.000 
32470.000 
32540.000 

910• 
191:17 • 
2187. 
2243. 
2Jl(:I,. 
2763. 
Jl73o 
3223. 
3.319. 
JJ.69. 
399'5. 
53e,7. 
536:30 
5375; 
S371bo 
5695. 
Ell 7!:>o 
1s10. 
71'®2• 
0Hl2o 
1:1sa2. 
':1062. 
9132. 

-4.55 
-j~75 
-J.<,,2 
-1.9! 
-1~ai 
-a~ii 
-2.34 
-2~37 
-l~B"f 
•lo99 
-2.os 
-2.;2s 
-2.~9 
-2.46 
-2.38 
-2.48 
•2.S!'> 
-?.73 
•li>~l 
-i;42 
-1.61 
-l~l'il 
-2-:SJ 

-1.32 ·-2.1,2 
-i;ie 2o'>5 
-1.10 2.'+0 
-o~e,2 2.io 
-0.c,1 2.12 
-o 069 _2. 64 
-o .e.0 1 • 92 
•0~69 lo9l' 
... o.e,e, 1~'19 
-()~~9 lo9i 
-0~72 lo91 
-o.tt 2.os 
-o.tn z.os 
-o.eo ~.01 
-0.19 2.oE> 
--0~79 2.01 
-0.1.10 2.02 
-o.e4 2.0~ 
-e(}f,89 2~0~ 
-Ii .s.o i .e,2 
-0.53 1.47 
-o~Ofl _0~74 
-1 .J7 2.ii:~ 

-------------------------------------------------WEl~HT~U AVG FOH ~t~Ck •2o70 -o.es 2oliJ4 

QUO Fl-If fOft THE RE/.1.CH ., O~b lH'iH ~13.9 Of n•;f:. RE.:.Cl't ;,IT~_ll'i loO FEc.T • 7.0NE F"OFi THE REACl'i ,. A ~ -- ------------------------------------------------------------·--------------------------------------• 
• CONT (NUOUS FLOOD HAZARD FjlCTOHs· BY rtve:N 1NCRE·'1ENTS 

~ ... - ' - ·- . . ... . -

·• INC TOTAL AVG ELEVATION DATA ~!TDo PEHC!::P, T 
111,111_. NO. Ll::;,JC,T H 10 l UlFF. AVG. FHf ',\'IH•IIM 
PPJ• 

• (). St:C • 22fl~'.:,.Q(l0 
.30. Sl:.t: • 22!;!9~.oo 
10. SEC. 229.35.000 

• l 100. &27.00 e,:u o C'l' -JJ.99 -J.99 . oi.a lO<lh - . 
120. liECo 229¾-S.• CIOO 

2 200. ~26,-09 6313 • Jl 9 -s.10 -4.53 04<S lClffo ., 3 JQO. 627.'il:il 633.00 •So07 -4.72 U46 100. .. 4QO. P.,i:-.• 16 633~1!:l •4-o',19 -4.t~ CJ !iiC 11.10. 
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;.-- ___ , ·-- ·•·.g ~ '"~••-.,.t. ' ... v 11111 o 
6 oOO~ 020.,&J 633~44 -4.ai -4.Si 1)50 iuo. • ; 100. i':>zs. ,Hc-g--~73 -4~80 q~~o -- - - - - - - --~-~ - -- - ---,,, lllOo lit! 1:1 aoo. 1:12'ii.io l;jj~7j -4~&3 -4~7tl 1jso 100. 

I ' ' 9 9bo. 62<.I. ::l)J 6::1:r.m:i -4-.SS -4.PS USO lCI • ·• I,, 910. - - . - -- ... 
SEC. 23775.000 

'· 16 ruoo o 62'\lo::>3 634.oo -4.4r -4.'iz 1)45 100. 
Al ilOOo 1:,29.10 ii,34. ! o -4.40 -4.e,9 045 H>O. • !2 l2iJo~ bZ9~1aa 6:il~21 -4.3j) -4.156 DltS Rctllo 
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I. 

Al~E!HJED iWDRAULICS PEPORT 

CITY OF ~ORTHVTLLE, MICHIGAN 

INTRODUCTION 

The city of Northville is located in the northwest 

portion of Wayne County, as well as, entirely within 

the Rouge River Basin. The City contains slightly 

more than one square mile and has maintained its 

suburban nature over the years. 

This report summarizes the amended hydraulic studies 

undertaken to support detailed studies of approximately 

2 miles of the Middle"Branch of the Rouge River'and an 

approximate study of 1/2 mile of the Johnson Drain. 

Detailed studies on approximately 1.5 miles of the 

Randolph Dra~n was approved by the Michigan Department 

of Natural Resources on July 9, 1979. 

This study was conducted by Wade, Trim & Associates, Inc., 

Consulting Engineers, and Glen Roberts served as Project 

Manager. 

-1- HUD 2006-07 
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I I. !HDDLE B?J-.NCH OF ROUGE RIVER (DETAILED) 

Detailed studies were performed of the entire t'iddle 

Branch of the Rouge River within the City of 1.Jnrt--hvi 1 1 P. 

This study incorporated data and information developed 

for Flood Insurance Studies conducted for the City 

of Novi (Reference 1) and Northville Township 

(Reference 2). A total of fifteen (15) cross sections 

were. provided by the Corps of Engineers (Reference 3). 

sections included 5 road bridges, l railroad 

bridge, 2 dams, 2 ponds and 1 culvert. Sixteen (16) 

additional cross sections were field surveyed by 

Wade, Trim & Associates including 5 road crossings. 

Cross-section locations are shown in Exhibit 1 and were 

supplemented by U.S.G.S. Qua? maps of the study area 

which consists of 10 foot contour intervals. (Reference 4 & 

Table 1 cross references section designations by showing 

the computer section number which corresponds to the 

cross section letter shown in Exhibit l. Table 2 lists 

discharges that have been approved by the Michigan 

Department of Natural Resources (M.D.N.R.). 

A. Method of Analysis 

The HEC-2 backwater program was used in developing 

water surface profiles (Reference 6). Table 2 

contains selected flood elevations from the HEC-2 

printout. HEC-2 printouts including computer 

cross sections plots are presented as Exhibit 3. 

(Exhibit 3 is contained ·in the ll"xl5" folder 

enclosed with this report.) Water surface profiles 

resulting from the backwater analyses are presented 

as Exhibit 4. 

-2-
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n. 

C. 

Roughness coefficients (Mannings ''n'') were estimated 

by field inspection at each cross section. Tvpical 

roughness values for the main channel for the Rouge 

River ranged from 0.020 to 0.040; roughness 

values for the overbank area varied between 0.08 to 

0.12 for the several floods investigated. Contraction 

and expansion coefficients for abrupt transitions 

and bridges vary from 0.3 to 0.4 and 0.5 to 0.6, 

respectively, and normal channel cransition coefficients 

are O.l and 0.3, respectively. Bridge loss calculation~ 

are presented in Exhibit 2. Variables and coefficients 

selected are indicative of summer month conditions 

and are consistent with values recommended and used 

in engineering practice. -

High Water Marks 

The 17 documented high water marks (Reference Bl for 

the June, 1968 flood in the City of Northville are 

presented in Table 3. The Corps of Engineers determined 

that the flow rate for the 1968 storm was 1,005 cfs 

(Reference 1) which is slightly lower than the 10 year 

flow rate of 1,040 cfs used in this study. Therefore, 

the 10 year storm was calibrated with the 1968 storm 

to insure the accuracy of the HEC-2 model. Most of 

the high water marks were matched with the following 

exceptions: 

1. The Northville Downs culvert (Beal St./River St.) 

has been lengthened by approximately 150 feet since 

1968; therefore, resulting flood elevations are 

higher than the high water marks. 

Some of the high water marks contradict themselves 

and are in poor or unknown condition. 

-3-
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D. 

F. 

The starting water surface elevations in all 

backwater computations were taken from the FIS 

report on the Middle Branch of the Rouge River in 

Northville Township. (Reference 2.) 

Special Problems 

The Northville DoKns culvert which is 1,050 feet 

long was handled as a divided flow situation. ~ating 

curves (Exhibit 5) were developed for low flow and 

pressure flow in the culvert and overland flow. 

Low f~ow and pressure flow curves were compared to 

determine the rating curve for the culvert. This 

rating curve was combined with the overland flow 

rating curve to determine flood elevations for the 

various flow rates. Elevations determined in this 

analysis were then input into the HEC-2 computer 

model. 

General 

·computed water surface elevations were developed 

to an accuracy of 0.5 feet for floods of the 

selected reoccurrence intervals. 

All elevations are referenced to the U.S. Geological 

and Coastal Survey (USGCS) Datum. This datum is 

equivalent to the National Geodetic Vertical Datum 

of 1929 (NGVD). 

The hydrauiic analyses for this study were based 

only on the effects of flow unobstructed by ice or 

debris. The flood elevations are considered valid 

only if hydraulic structures, in general, remain 

unobstructed and do not fail. 

-4-



I 
Tl·.BLE l 

I CITY OF NORTHVILLE, MICHIGAN 
MIDDLE BRANCH OF THE ROUGE RIVER 

CROSS REFERENCE INDEX 

I 
SECTION 

I 
FLOO1Jh'AY MAP NUMBER CORPS 

IDENTIFICATION HEC-2 C.S.# DESCRIPTION 
-------

I 
A 0+00 28 u/s Perk Street Lee st c.s. in 

Northville Township FIS 

I 
B 10+28 31 d/s Fcce 7 Mile Road Bridse 

\ 

C 10+78 u/s Face 7 Mile Road Bridge 

I D 11+13 d/s Face 1'orthville Douns 
Culvert 

I 
E 21+63 35 u/s Face River St. Bridge 

29+63 38 d/s Face Main St. Bridae F 
' 

I G 30+63 u/s Face Main St. Brid<Je 

H 32+78 39 d/s Ford Dam 

I I 33+28 4'0 Ford Dam 

I J 36+72 41 d/s Face Truck _Bridge 

36+84 u/s Face Truck Bridge K 

I L 39+65 d/s Face Griswald St. Bridge 

M 40+28 u/s Face Griswald St. Bridge 

I N 48+58 43 d/s Mill Pond Dam 

I 0 49+08 44 Mill Pond Dam 

p 53+08 45 Mill Pond 

I Q 59+28 Mill Pond 

R 61+28 46 d/s Face c.o. R.R. Bridge 

I s 61+78 u/s Face c.o. R.R. Bridge 

I WTA FIELD 
BOOK STA. 

I 
T 73+00 28+18 d/s Face Old Novi Rd. Bridge 

u 73+28 27+90 u/s Face Old Novi Rd. Bridge 

I -5-



I 
TABLE l 

I 
CITY OF NORTHVILJX, MJf'HTGAN 

11 l DDLE BPJ,NCB OF '!'HE ROUGE RIVER 
CROSS REFERENCE INDEX 

I 
(CONTINUED) 

SECTION 

I FLOODWAY .MAP 
IDENTIFICATION 

NUMBER CORPS 
HEC-2 C.S.# DESCRIPTION 

I V 79+21 21+97 d/s Face c.o. R.R. Bridge L' 

"' 
\'I 79+65 21-'--53 u/s Face c.o. R.R. Bridae ~2 

I X 85+56 15+62 d/s Face 8 Mile Rd. Culvert 

I 
y 

z 

88+11 Z< 0 - 17 •'• 13+07 u/s Face 8 llile Rd. Culvert 

94+53 zzoAo lcL> 6+65 Valley Section 

I AA 99+73.5 1+44.5 d/s Face New Novi Rd. Bridge 

J\.B 100+11 1+07 u/s Face New Novi Rd. Bridge 

I AC 100+84 0+34 d/s Face C.0. R.R. Bridge #3 

I AD 

AE 

100+94 0+24 u/s Face c.o. :q. R. Bridge #3 

101+04 0+14 d/s Face Old Novi Rd. Bridge 

I AF 101-t 32 0-14 u/s Face Old Novi Rd. Bridge 

I 
I 
I 
I 
I 
I 
I -6-
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-------------------
TABLE 2 

CITY OF NORTHVILLE 

MIDDLE BRANCH ROUGE RIVER FLOOD FLOW DATA 

LOCATION 10 Yr. 

u/s Randolph Dr. 1040 

Elev. 796.9 

u/s Johnson Dr. 1040 

Elev. 768.5 

d/s Johnson Dr. 2270 

Elev. 768.0 

50 Yr. 

1590 

797.6 

1610 

770.1 

3170 

769.2 

100 Yr. 

1820 

798.0 

1850 

770.9 

3680 

769.8 

500 Yr. 

246 0 

798.9 

2490 

773.0 

5090 

771. 6 
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LOCATIO!~ 

I, J-h-lec ;;:oad 

1
7 M.ile Road h.rea 

Beal St. Bridge 

I 

(River St. B:cidge) 

Eeal St. Bridge 

(River St, Bridge) 

IMain St. Bridge 

Main St. Bridge 

IGriswald St. Bridge 

Griswald St. Bridge 

[riswald St. Bridge 

riswald St. Bridge 

St. Bridge 

Area 

Area 

Area 

Area 

Area 'riswald 

riswald St. Bridge.Area 

Griswald St. Bridge Area 

Jriswald St. Bridge Area 

Northville Pond Area 

I (Mill Pond) 

Novi Road & Old 8 Mile 

lBridge 

ovi Road Bridge (E-W) 

l ov~ 

OYi 

Road Bridge Area 

Road Bridge (N-S) 

I 
I 
I 
I 

7ABLE 3 

CJTY OF NOR'I'HVILI,E, M1CJ1IGAN 

l!IDDLE BR',NCH OF THE ROUGE RIVER 

OOCU!ENTED HIGH vihTER KL_R}'.S - JUNE, 1968 

o:J:01PUTER 
DESCRIPTJON SEC. NO. 

u/s, left ba.nk 
1078 ( 

u/s, left bank \ 

1f}s, right bank 

2163 

u/s, left bank 

u/s, left bank i-1 3063 

u/s, left bank 3113 

H.W.M. W.T.J:... 

ELEV. ELEV. 

768.E4 
768. 02 

767,.15 
·7 ,r,,- t:,. 

776. 23 

777. 30 

77';;,. 79 

-781, 30 
782.09 H 

782,. 87 

u/s of Dam, right bank 
3328 

<i._87 ~ 83 ___ 7;7 .-78 

C0!-.:01 'TJ OJ; 

OF' H _ v;. 1-i. 
- ---

. 
'y''oor 

Unkno...,.·n 
£,<c,11..../ 
Good 

Unknown 

Fair ____ / 
ExcellE-:r}t") 

~ ----- --------
u/s of Dam, right bank 787.54 UnJ..nov."11 

--- .. -
Fair:'/ d/s side truck road bndgeJ 3672 '787. 73 787. 82 

-- - ---
u/s s1.de truck road bridge j<:3684 788 .11 788.14 Fa1rV 

d/s of bridge right bank 3825 788. 70 788.70 Unknown 
_,...-

d/s, right bank ~ 3965 791.32 789.76 Good 

u/s, right bank 4028 
791:59 

790.95 
Good ' 

u/s, right bank 4078 792.05 

u/s, of Dam 0 4908 804.50 804.31 Poor ' -

u/s, right bank 7328 809.37 809.40 Fair 

u/s, right bank 8812 814. 43 814.95 \ Unknown 

u/s, left bank 9453 816.67 816.18 Unknown 

d/s side, left bank 9973 817. 79 817. 74 Good 

-8-
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1. 

2. 

REFERENCES 
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4. 
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8. 

U.S. Geological Survey Topographical !·ic:ps - Northville 
Quadrangle, Wayne - 02:kland County, 7.5 •!inute Series -
Photo Revised 1973. 

U.S. Geological Survey Topographical Maps - Salem 
Quadrangle, Wayne - Oakland County, 7.5 Minute Series -
Photo Revised 1973. 

HEC-2 - wa~er Surface Profile - Users Manual - U.S. 
Army Corps of Engineers - 1976. 

Improvements to Randolph Street Drain, Johnson and 
Anderson, Inc., Pontiac, Michigan, 1975. 

Post Flood Report of Southeast Michigan Flood 25-27, 
June, 1968, U.S. Army Engineer District, Detroit, 
Michigan, 1969. 
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CJTY OF NORTHVILLE, MICHIGJ-.N 

Middle Branch Rouge River and 

Rc.ndolph Dre.in 

EXHIBIT l 

Field Cross-Section Location 

c.nd 100 Year Flood Plain -

Floodwiy Map 
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ClTY OF NORTHVILLE, MICHIGAN 

!11 DDLE ER!cNCH ROUGE RIVER 

EXHIBIT 2 

Bridge Notes end Sketches 
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MlilJ.a.d~, l~im 6- wrocir~rti~ !oc 
FORM 25 0 

1313) 291 5400 

~ Civil [ng1n.eers • L<.md Sur,..ey()n, 25185 GODDARD R0.0-0 

WORK SHEET TAYLOR, MICHIGAN 48180 

J3r/d3e Loe a ft'o r i : '7 11 /l J; fc. D. /) 
Br/cl3c /.__o~:sc:;, - SB (_,,,,~• 

I. Xk. {l);t_'r 5/J-,. ~ (br/[2.·/·'I/() loCJS" 
( ,., . r.r, . k. XKOF2 Lo::s Coc1,/c:enr.)-·/.o r.Z/c, .& ::kr,.ke~kp 

.where J:1 - fr:d/or; lo.s.:; <'ocf fic/E1 ;t 
.i:e , eo fr aoc t /c,:;_:: Cccff/c 1e,/1t 
k:p, /0::,5 fro1n /l)fer/11cd,'cilc piers 

lxscripf,on of &-/(:fJe.. : 
Kr;-= .:/9. I r;Z Lr R. 't'/3 for En3!1sl) un1l.s 

llrea = =- ---,,.,.- Wp =-
,e,, %p - R ¼ " .I. = 
ll IC'oopc::.,le) ~ 

J.r, ;J.9. I ,( { ),;,_ >'- / :: 

k= 

kf' 0 ,-r bri1e has no 111fert11ediafe p,ers 

J-1 t-[_- -z 
11 k"/1 ){( a I 

kp= (},OS /f b-/dat:· /Jd5 /ole117;ed/afe /Jiers /,tc-.2 
1 :----.--,--~-? ,., ...I . mantJct I 73..:.i Ii; 1s,a1__2"): 317.•; 

I -

i 
, (---1--]&t.',;,-

:J-3 
~ ---+--7(p0 

q,,?~}?). 3•J~'u/ 
\J.cG (c3) 3o 

/{•j .
t.? /r ~~ 

K---'-'0(/---:=,; I .;) Xkof O It .,. +- = /c,S 
3. cor:Q. CoefF-i'c..1t;:t c,f d;:::,d·-01<,C =- 3.0 /--IEC-z ma,ll 

I 
11. RDLC"'-1 = L6n~+l-1 c.f weir =- 't:> .. Cl ( o i-f r~oo o.f{ BT car(!-:.) 
5. BWC O bol+on, ,wid{h cJ bridqe Opt'n,rj (if'll. pier~): ;l.5'o 
(o BWP= -to-tAI 1.ocHi1 r,.f ol:6+rv..c+-iD1): !:2.oO 

I 7. BAf:£.A= b--;d1e open1115 inc.. pier:-, :, b 9 I. b 
8 55 =- side slope " I c I 7 I 0--,orizontal per I vert,·c.o/ u.n/t) _ 
9. E LCJl U. = £''6va+ion of Channel invert U/5 side,=- 'J 5 le> t-J 

I (o · it eq,ua./ --lo m,nin.u.rn eJe.vation in P.rev/w..s x-sccJ.\ 
10,tLC,HD: £/£Votion of channel in'-/e.rt D/5 :Side.= 7.57ul-l 

I 
O · 'n · t ,_o · 

S • CT ~..LL.1-+"L'rt~~L.....""raiF/l~• c~. ;;;-;No:---;,,;;:;ob::;:N;;:-o 1;----f 
UBJ wn•1 ProJect Sutfl• 

=s!.!l=c!.!:!Jo!..LJ..f.J,.:..;;:...:C~, ?~'( ____ _.__..:..L..&....<.-L-0-,-AT_• __ ...L.;;;--::;;=;....o•---=-=--H'"-u O • ?.Do b • 0 I 
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I. Xk {,0 /~'r: 511) 1 ,· {brf[:_-/i/,C) /10S 
XK0/2 ( Lo/s Coc((i'c/cn{) -· /, o t- Zic , & k =- kr ~ k4 1-kp 

J-'l1ere k1 , fr:d/on los.:; <1ocf f/c.1'e1 it 
I ke., eofrance. /c,;;;:: Cotff/c/eot 
i kp, loss fro1n 1'rJfern1ed1'ci-lc p/ers 

fxscripf io~i of &1d3e_ : ;, 
~ = \~9. I ni?.. LI R. Y'/:, for En3!1sh t<r)l/.s 

llrea , =- 3 3S- wp =- /.:./ .:/~ 
iR~ %p 335'/2•)5'" £%:: 3., I ,I_ =3),:;-
/7 IC'oo1,- -,r::;1 I e) = 

kr, ~9. 'I I( {o':;~ )~ ><- 3 'J,s 
I 

' 
A'c., O"'S' 

i 

kf' Oi 1/ br,1e has no 11Jfer-t11ed;afe p,ers 
' ' 

I-IFC-,2 
/rL'J, )( (ii I 

kp= \tJJ.-03"" /f &!dot: /;d5 /oletf}Jed/ale /Jiers /!Ec-2 
1 I J m~ 

-e:i. I •2.. 

I I .;I X/<Ok:, 0 
/ ft- C>oll-/ +- Oo,S- +- OoO.j = /o bC, 

3. Co r Q = Coe'f-fi·c.; t 1 :t c,( d;:::,d·.a1 <• c =- 3 .. 0 1-JfC- .2. ma,x I 1I. RDLllJ , L6~~-H·, c.f weir =- t),,Q (o l raJ. D.f{ BTcarck) 
5, 8WC a boHor~I -~;cl{h cl bridqe opt'n,nq (i~. pie.r$): :i. I 0 

~ 8W Pc -to-lAI 1,od~; \ ?\ obstru.(,,,+-io, l : _J .2. 0 0 
I 7. BAR:£.A 0 /::r;1~e openi,13 inc.. pier5 ;,c 335r 

8 SS = side i slope., = J,, 2.~ 
O,ori zoi>t a/ per I verfi' c.o I u..n; t) 
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CITY OF NORTHVILLE, MICHIGAN 
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EXHIBIT 3 

Computer Printouts 

HEC-2 Backwater Analysis 

with 

Cross Section Plots 

(See Separate Folder) 
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RANDOLPH STREET DRAIN 

EXISTING CONDITION 

HYDROLOGIC ANALYSIS 
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**** 
FLOOD BYDROGRAPB PACUGS BEC-1 (IBH XT 512K VERSION) -PBB 1 1 1985 

U.S. ARH1' CORPS OP BNGINBERS, THE HYDRO.LOGIC ENGINEERING CENTER, 609 SECOND STREBT, DAVIS, CA. 95616 

• 
THIS HEC-1 VERSION CONTAINS ALL OPTIONS EXCEPT ECONOMICS, AND THE HUMBER OP PLANS ARl3 REDUCED TO 3 

• 

• 



1 BEC-1 INPUT PAGB 1 

LIN!! ID ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• a ••••••• 9 •••• • .10 

1 ID RANDOLPH DRAIN FLOOD ANALYSIS NOV 2, 1987 PILBs 100B1 

2 ID 100 YEAR EVENT 

• J ID DEVELOPED CONDITIONS 

•DIAGRAM 

4 IT 5 1MAR86 0000 JOO 

5 IO 5 0 20 

' IR 30 1MAR815 0000 

7 JR PR.BC 1.0000 1.2714 1.3857 1.5286 

8 "" IW<DB2 RANDOLPH DISTRICl' 

9 PB 3.50 

10 PC 0.0000 0.0053 0.0108 0.0164 0.0223 0.0284 0.0347 0.0414 D.0483 Q.0555 

11 PC 0.0623 0.0712 0.0797 0.0887 0.0984 0.1089 0.1203 0.1328 0.1467 o.1&2s 

12 PC 0.1808 0.2042 0.2351 0.2833 0.61532 0.7351 0.7724 0.7989 o.e191 O.938O 

13 PC 0.8539 0.8676 o.aao1 0.8914 0.9019 0.9115 0.9206 0.9291 0.9371 0.9446 

" PC o.9519 0.9588 0.9653 0.9717 0.9777 0.9836 0.9892 0.9947 1.0000 

15 "" SCS RUNOPP FOR IW<DOLPB DISTRICl' 82 

16 BA 0.100 

17 LS 0 68 

18 UD 0,66 

" "" RANDB2 

20 KM ROUTING POR POHD AT NW CORNER OP BECK AND 9 MILB 

21 RS 1 El.XV 947,5 0 

22 SA 0 1.62 1.82 2.03 2.22 2.43 2.56 

23 SQ 0 1.90 7.40 12 .oo 15.20 17.150 95.00 

24 SE 947.15 948 948.5 949.0 949.5 950.0 950.3 

• 25 Kl< IW<DB2 

26 "" Cl!AHNEL ROUTE TO CULVERT, W, SIDE OP BECK 

21 JU( 755 0.0071 0.030 0 

28 KK RANDBl 

29 "" scs RUNOFF FOR RANDOLPH DISTRICT Bl 

30 BA 0,084 

31 LS 0 08 

32 UD 0,26 

33 Kl< RANDS 

34 "" COMBINE RANDO~PH Bl AND B2 

35 BC 2 

36 Kl< RANDS 

37 '" CHANNEL ROUTB TO RANDOLPH A POND (CULVERT) 

38 JU( 1045 ,0065 0.024 CIRC 2 

" "" RANDB 

40 KM CBANNEL ROUTE TO RANDOLPH A PONO (DITCH) 

41 RI< 435 1.84 .03 TRAP 2 4 

• 



1 BEC-1 INPUT 

PAGE 2 

LINP.:1 ID ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• fi ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10 

" I<lt RANDA 

43 KM SCS RUNOFF FOR RANDOLPH A DISTRICT 

• " 45 

BA 0.108 

LS 0 72 

46 UD 0.32 

47 KK RANDA 

48 JO( COMBINE RAMDOLPB A RUNOPP WI'l'B RANDOLPB B OUTPLOW 

49 BC 2 

50 "" RANDA 

51 10( RANDOLPH A POND ROUTING 

52 RS 1 ELEV 926.2 0 

53 SA 0 0.01 0.72 2,07 2.17 2.22 2.35 2.80 

54 SQ 0 9.0 45. 97. 140. 180. 230. 550. 

55 •• 926 .2 927 928 !D0,2 930.3 930.4 930.5 931.0 

56 JU< CTYLW 

57 KM SCS RUHOFF FOR CITY LINE WEST DISTRICT 

58 BA 0,031 

59 LS 0 78 

60 UD 0,24 

61 JU< CTYLW 

62 KM COMBINE CITY LINE WEST RUNOPP WITH RANDOLPH A P'LOW 

63 BC 2 

64 "" RANDA • 65 

66 

KM CBANNBL ROUTB TO ,o• CULWR'I' BHTRANCE BASIN 

RJ( 1450 0,0033 0.04 0 0 2 

67 JU< CTYLB 

68 10( scs RUNOFP FOR CITY LINE EAST DISTRICT 

6, BA 0.062 

70 LS 0 78 

71 UD 0.24 

72 •• 60" 

73 10( COMBINB RANDOLPH A AND CITY LINE OUTFLOWS 

74 BC 2 

75 JU< 60" 

76 KM ROUTE COMBINED FLOWS AHEAD OF 60• CULVERT 

77 RS ELEV 910,J 0 

78 SA 0.033 0,082 0.140 0.198 0.2515 ,.o 
7' SQ 0 55 84 160 212 278 

80 SB 909,l 911 913 915 917 919 

Bl JU< 60" 

82 "" CIIANMBL ROUTE THROUGH 60" CULVERT 

BJ RX 580 0.006 0.013 CIRC 5 

• 



1 BEC-1 INPUT PAGE 3 

LINE ID •••••• • 1 ....••• 2 .•..•. • 3. • • • .. . 4. • .... . S ••••••• 6 ....••• 7 •..•••• 8 ••••••• 9 •••••• 10 

84 ll 60" 

B5 "" CHANNEL ROUTE TBROUGB CULVERT OUTLET DITCH 

•• Rl< 550 0.0056 0.030 TRAP 4 3 

• 87 ll NVEST 

88 "" 6CB RUNOFF FOR NORTHVILLE ESTATES 

89 BA 0.100 

90 LS 0 70 

" UD 0.37 

" •• ABBEY 

" KH 6CS RUNOFF FOR DEVELOPED ABBEY KNOLL ESTATES SUBDIVISION ,. BA 0.072 

'5 LS 0 80 

" UD 0.42 

" ll RANJ 

98 KM SCS RUNOFF FOR RANDOLPH JUNCTION (NOVI - WEST OF LEXINGTON GREEN) 

gg BA O.Ui2 

100 LS 0 " 101' tro 0.65 

102 KK JUNCT 

103 KM COKBIRB RANDOLPH JUNCTION, 60• CULVERT ,I, HORTBVILLB BSTATBS/ABBBY DOLL 

104 BC 4 

105 ll JUNCT 

106 "" ROUTE COMBINED FLOWS THROUGH ABBEY POND/WBTLANDS 

107 RS 1 PLOW 2 0 • 108 

109 

SA 1.24 4.30 5.90 8.30 10.28 11.20 

SQ 0 10 48 250 573 747 

110 •• 902.B 903.5 904 905 906 906.5 

111 .. LEXGR 

112 KH 6CS RUNOFF FOR LEXINGTON GREEN SUBDIVISION 

113 BA 0.144 

114 LS 0 72 

115 UD 0.30 

116 •• LBXGR 

117 "" LEXINGTON GREEN DETENTION POND ROUTING 

' 118 RS 1 ELEV 904.6 0 ) 
' 119 

120 

121 

SA 1.55 1.65 1.84 1.88 1.94 2.00 

5 SQ 0 1.3 4.0 Jg 15' 350 

SB 904.6 905 905.8 906 906.5 907 

122 .. LBXGR 

123 "" CBANHBL ROUTING OP LEXINGTON GREEN DISCHARGB 

124 .. '50 0.001 0.040 TRAP 0 50 

• 



1 

PACE 4 

LINE 

125 

126 

• 127 

128 

129 

130 

131 

132 

133 

134 

135 

• 

• 

BEC-1 INPUT 

ID ••••••• 1 ••••••• 2 ••••••• J ••••••• 4 ••••••• 5 •••• ••.ti• ••••• • 1. •. •. • .8 ••••••• 9. • • • • .10 

ll JUNCT 

KM COMBINE LEXINGTON GREEN, RANDOLPH JUNCTION, H 0 VILLE ESTA'l'ES I 60• PLOWS 

BC 2 

U PBILLS 

KM SCS RUNOFF AND KINEMATIC ROUTING ACROSS PHEASANT BILLS 

BA 0.159 

0 

1000 

500 

77 

0.05 

o.os 

LS 

Ul( 

ux 

RX ,, 2700 0.0056 

.25 

.25 

.030 

47 

53 

77 

TRAP 10 I YES 



• 

• 

• 

SCHEMATIC DIAGRAM OP S'l'RRAM. NETWORX 

INPUT 

LINE 

NO • 

• 

(V) ROUTING 

( • ) CONNECTOR 

RANDB2 

V 

V 

19 RAHDB2 

V 

V 

25 R.AhUB2 

28 RANDBl 

33 RANDB •••••••••••• 

V 

V 

36 RANDB 

42 

V 

V 

RANDB 

RANDA 

47 RANDA •••••••••••• 

so 

56 

V 

V 

RANDA 

V 

V 

64 RANDA 

CTYLlf 

67 CTYLB 

72 60· •••••••••••• 

75 

V 

V 

60" 

V 

V 

(--->) DIVERSION OR PUMP PLOW 

( <---) RETURH OP DIVERTED OR PUMPED PLOW 



• 

• 

:e 
I 

81 

84 

87 

60" 

V 

V 

60" 

NVBST 

92 ABBEY 

97 RANJ 

102 JUNCT •••••••••• • • ••••••• • ••• • ••••••••• • •. 

V 

V 

105 JUNC'l' 

111 LEXGR 

116 

122 

125 

128 

V 

V 

LEXGR 

V 

V 

LEXGR 

JUNCT. • • • • • •••••• 

V 

V 

PBILL ••• 

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 
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• 

• 

5 IO 

IT 

JP 

JR 

FLOOD HYDROGRAPB PACKAGE BEC-1 (IBH XT 512:11.: VERSION) -FEB 11 1985 

U.S. AR.HY CORPS OP BNGINEBRS, THE RYDROLOGIC BNGINEBRING CENTER, 609 SECOND STREET, DAVIS, CA. 95616 

RANDOLPH DRAIN PLOOD ANALYSIS 

100 YEAR BVBN'I' 

DEVELOPED CONDITIONS 

5 PRINT CONTROL 

0 PLOT CONTROL 

•••• 

NOV 2 1 1987 

IPRHT 

IPLOT 

QSCAL 2 0 • EIDROGRAPB PLOT SCALE 

HYDROGRAPH TIME DATA 

NHIN 5 

IDATE 1MAR86 

ITIKE 0000 

NO 300 

NDDATE 2MAR86 

HDTIHE 0055 

COMPUTATION INTERVAL 

'l'O'l'AL TIME BABB 

ENGLISH UNITS 

KOLTI-PLAN OPTION 

NPLAN 

MULTI-RATIO OPTION 

MINUTES IN COMPUTATION INTERVAL 

STARTING DATB 

STARTING TIMB 

ENDING DATE 

ENDING TIME 

.oe HOURS 

24.92 HOURS 

NUKBBR OP PLANS 

RATIOS OP PRECIPITATION 

1.00 1.27 

1.39 1.53 

FILBI 10081 

WARNING •u TIME INTERVAL IS GREATER THAN .29•LAG 

•••WARNING••• HODIPIED PULS ROUTING MAY BB NUMERICALLY UNSTABLE POR OUTFLOWS BB'l'WEEN O. TO 650. 

THE ROUTED HYDROGRAPH SHOULD BB BXANINBD FOR OSCILLATIONS OR OU'l'l"LOWS GREATBR THAN PBAK INP'LOWS. 

THIS CAN BB CORRECTED BY DECREASING TBB TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

WARNING *** TIME IN'TBRVAL IS GREATER THAN .29•LAG 

WARNING u• TIME IN'TBRVAL IS GREATER TRAN .29•LAG 

O. TO 

Te:8 ROUTED BYDROGRAPB SHOULD BB EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAX IHP'LOWS. 

THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 



• 

• 

• 

• PEAi: PLOW AHO STAGE (END-OF-PERIOD) SUMMARY POR KlJLTIPLB PLAN-RATIO ECONOMIC COMPUTATIONS 

PLOWS IN CUBIC FEET PER SECOND, ARRA IN SQUARE MILBS 

TIKB TO PEAK IN HOURS 

RATIOS APPLIED TO PRECIPITATION 

OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 

1.00 1.27 1.39 1.53 

BYDROGRAPB AT 

+ RANDB2 .10 1 PLOW 24. 43. 52. 63. 

Til!B 12.58 12.58 12 .58 12.50 

ROUTED TO 

+ IWIDB2 .10 1 PLOW •• 14 • 16. 24. 

TIME 13.157 13.75 13.75 13.50 

•• PEAi: STAGES IN PEET •• 
1 &TAGB 948.71 949.37 949.fi7 950.02 

Til!B 13.fi7 13.75 13.75 13.50 

, 
ROUTED TO 

+ IWIDB2 .10 1 PLOW ,. 14. 16. 24. 

Til!B 13.75 13.75 13.83 13.58 

HYDROGRAPB AT 

+ RANDBl .OB 1 PLOW 34. 59. 71. 86. 

Til!B 12.17 12 .17 12 .17 12.08 

2 COMBINED AT 

+ IWIDB • 18 1 PLOW 35. 61. 74. ,o. 
TIKB 12.17 12.17 12.17 12.17 

ROUTED TO 

+ RANDB ·" 1 PLOW 34. 61. 73. .,. 
Til!B 12.17 12.17 12.17 12.17 

ROUTED TO 

+ RANDB • 18 1 PLOW 34. 61. 73 • 89. 

TIHB 12.25 12.17 12.17 12.17 

HYDROGRAPB AT 

+ RANDA .11 1 PLOW 52. •• • 101. 121 • 

Til!B 12.17 12 .17 12 .17 12.17 

2 COMBINED AT 

+ RANDA • 29 1 PLOW 85. 147. 174 • 210. 

Til!B 12 .17 12.17 12.17 12.17 

ROUTED TO 

+ RANDA • 29 1 PLOW 59. 89. 127 • 179. 

Til!B 12.42 12.50 12.42 12.33 



•• PEAK STAGBS IN FEET •• 
1 STAGE 5128.59 9251.84 930.27 930.40 

TIME 12.42 12.50 12.42 12.33 

H?DROGRAPB AT 

+ CTYLW .03 1 FLOW 23. "· 41. 48. 

• TIME 12 .OB 12.08 12 .08 12.08 

2 COMBINED AT, 

+ CTYLW .32 PLOW 73. 106. 146. 207. 

TIME 12.25 12.25 12.42 12. 33 

ROUTED TO 

+ RANDA • 32 1 PLOW 73. 106. 1351. 207. 

TIME 12.25 12.33 12 .so 12.42 

RYDROGRAPR A.'T' 

+ CTYL8 .o, 1 PLOW 47. 71. 82. 96. 

TIME 12 .oa 12.08 12 .08 12.oe 

2 COMBINED AT 

+ , .. • 38 1 PLOW 115. 166. 1851. 250. 

TIME 12.11 12 .17 12 .17 12.42 

R01JTB1) TO 

+ , .. • 38 1 PLOW 112. 162. 182. 233. 

TIME 12.25 12 .25 12 .25 12.50 

.. PEAK STAGES IN FEET .. 
1 STAGE 913.75 915.07 915.84 5117 .64 

T"IME 11.15 12.25 12.25 12.50 

• ROUTED TO 

+ oo• • 38 1 PLOW 112. 1152. 181. 233. 

TIME 12.25 12.25 12.25 12.50 

ROUTED TO 

+ oo• • 38 1 PLOW 110. 161. 180. 232 • 

TIME 12.25 12.25 12.33 12.50 

BYDROGRAPB AT 

+ IM!ST .10 1 PLOW 39. 07. so. ... 
TIME 12.25 12.25 12.25 12 .25 

HYDROGRAPB AT 

+ ABBEY • 07 PLOW 47 • 70. 81. 94. 

TIME 12.25 12.25 12.25 12.25 

HYDROGRAPB AT 

+ RANJ .,. 1 PLOW 47. 83. 100. 122. 

TIME 12.58 12.50 12.50 12 .50 

4 COMBINED AT 

+ JUNCT • 74 FLOW 231. 362. 421. 508. 

TIME 12.33 12.33 12.33 12 .JJ 

• 



ROUTED TO 

+ JUNCT • 74 1 FLOW 159 • 265. 323. 407. 

TIME 12.83 12.75 12.67 12 .67 

PEAK STAGES IN PBBT 

• 1 STAGB 904.55 905.05 905.23 905.49 

TIME 12.83 12.75 12.67 12.67 

HYDROGRAPB AT 

+ LEXGR .14 1 FLOW 71. 118. 139. 166. 

TIME 12 .17 12.17 12.17 12.17 

ROUTED TO 

+ LEXGR .14 1 FLOW 45. 101. 125. 15]. 

TIME 12.42 12.33 12.25 12 .25 

•• PEAK STAGBS IN PEET •• 
STAGE 906.03 906.26 906.36 906.47 

TIME 12.42 12 .33 12.25 12.25 

ROUTED TO 

+ LBXGR .14 FLOW 44. 102. 121. 148. 

TIME 12.67 12 .42 12 .so 12.42 

2 COMBINED AT 

+ JUNCT ••• 1 FLOW 198. 352. 428. 531. 

TIME 12.15 12.se 12.59 12.58 

HYDROGRAPB AT 

+ PRILL 1.04 FLOW 236. 414. 494. 609. 

TIMB 12. 75 12 .59 12 .58 12.58 • 
••• NORMAL END OP BBC-1 ••• 

• 
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RANDOLPH STREET DRAIN 

EXISTING CONDITION 

HYDRAULIC ANALYSIS 
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1••···················································· ........................•......•.•..... 
• WATER SURP'ACE PROFILES 

VERSION OF NOVEMBER 15176 

UPDATED KAY 1984 

IBM-PC-XT VBRSION AUGUST 1985 

RUN DATE Ol-13-512 TIME 09r32121 

······················································ 

l 

X X 

X X 

X X 

xxxxxxx 
X X 

X X 

X X 

01-13-92 09132122 

·················································· 
BEC2 RELEASE DATED NOV 76 UPDATED KAY 1984 

ERROR CORR - 01,02,03,04,os,o, 

MODIFICATION - so,s1,s2,sJ,S4,SS,56 

IBM-PC-XT VERSION AUGUST 1985 

......•.......•...........•....................... 

xxxxxxx 
X 

X 

xxxx 

X 

X 

xxxxxxx 

xxxxx 
X X 

X 

X 

X 

X X 

xxxxx 

xxxxx 

xxxxx ,. ,. 
X 

xxxxx 
X 

X 

xxxxxxx 

• U.S. AR.KY CORPS OP BNGI 

• THB HYDROLOGIC ENGINEER 

• 609 SECOND STRBBT, SUIT 

• DAVIS, CALlPORNIA 95616 

• (916) 440-2105 (P'l'S) 

·························· 

PAGB 

TRIS RUN EXECUTED 01-13-92 



Tl RANDOLPB DRAIN FLOOD ANALYSIS - 10/87 APPEAL PILBIAPPEAL 

T2 CITY OP NORTHVILLE JOB NO. 6800-50 10-YEAR EYBRT 

Tl RANDOLPH DRAIN 

Jl ICBEC:11: INQ NINV IOIR STRT ME'I'RIC BVINS Q WSEI. PQ 

• o. 2. o. o. .000000 .oo .o o. 886 .340 .ooo 

J2 NPROP IPLOT PRPVS XSECV XSECB PH ALI.DC IBW CBNIM ITRACB 

1.000 .aoo -1.000 .aoo .aoo .ooo .ooo .ooo .ooo .ooo 

JJ VARIABLE CODES FOR SUMMARY PRINTOUT 

150.000 .ODO .oaa .aao .ooo .ooo .ooa .ooo .ooo .oao 

QT 4 .ooo 2 36. 000 414 .ooo 494.000 609.000 .ooo .coo .ooo .ooo .ooo 
NC .030 .OJO .030 .400 .600 .ooo .coo .ooo .ooo .ooo 
Xl 1.000 8.000 32.000 44.000 .ooo .ooo .coo .ooo -.600 .coo 
GR 889.600 .ooo aee.soo 20.000 883.600 32.000 882 .SJ00 34.000 882.900 42.000 

GR 663.800 4.4.000 889.600 57.000 890.600 ..... ,.,.,.,. ... ... . .. .ooo l7oUUU oUUU oUUU oUU\I 

Xl 2.000 8.000 32.000 44.000 55.000 4S.000 52 .ooo .ooo .coo .ooo 
GR 889.600 .coo 888.500 20.000 883.600 32.000 882.5100 34.000 882.900 36.000 

GR 883.800 44.000 8851.800 57.000 8510.600 751.000 .ooo .ooo .000 .000 

Xl 2.250 10.000 32.000 42.000 154.000 157.000 1551.000 .000 .ooo .ooo 
GR 8510.000 .000 eee.900 20.000 885.800 32.000 884.600 34.000 884.600 36.000 

GR 884.5100 40. 000 885.100 42.000 888.500 52.000 8851.BOO 57.000 8511.200 72.000 

Xl 2.500 11.000 127.000 139.000 154.000 156.000 159.000 .000 .000 .ooo • GR 894.000 .ooo 892.000 50.000 890.000 105.000 888.000 127.000 8815 .400 129.000 

GR 886.300 13:Z .ooo 886.700 136 .ooo 888.000 1351.000 8512.000 166 .000 8514.000 206.000 

GR 894.000 225.000 .coo .ooo .ooo .ooo .ooo .000 .coo .000 

Xl 3.000 11.000 63.000 72.000 582.000 482.000 637.000 .ooo .ooo .ooo 

GR 898.700 .ooo 8516.400 25.000 894.900 so.coo 894.600 63.000 893.300 64.000 

GR 893.200 67 .ooo 893.600 71.000 894.600 12.000 895.500 100.000 896.700 125.000 

GR 898.200 14:3.000 ... . .. .000 .ooo .ooo .000 .000 .ooo oUUU oUUU 

NC .060 .060 .035 .000 .ooo .ooo .ooo .ooo .ooo .ooo 

Xl 3. 500 14 .ooo 135.000 146.000 710.000 615.000 750.000 .ooo -1.300 .ooo 

GR 906.000 .ooo 904.000 66.000 5103.000 91.000 5102. 300 116.000 902.100 135.000 

GR 901. 300 136.000 900. 500 140.000 901.400 143.000 5101. 800 146.000 5102.400 166 .ooo 

GR 903.100 191.000 904.100 216.000 5105.300 241.000 906.500 255.000 .ooo .ooo 

Xl 3.750 10.000 281.000 291.000 195.000 265.000 250.000 .ooo .ooo .ooo 

GK :i04.400 .ooo ;04.000 255.000 ;02.000 260.000 ;01. 200 281.000 8U.900 285.000 

GR 899.800 20s.ooo 901. 700 291.000 902.000 315.000 904.000 350.000 5106.000 387.000 

Xl 4.000 u.ooo 135.000 146.000 230.000 245.000 265.000 .ooo .ooo .000 

GR 906.000 .ooo 904.000 66.000 903.000 91.000 902. 300 116.000 902.100 135.000 

GR 901.300 llli .000 5100. 500 140.000 901.400 143.000 5101.800 146.000 902.400 166.000 

GR 903.100 1511 .ooo 5104.100 216.000 905.300 241.000 906.500 255.000 .ooo .ooo 

• 



QT 4.000 159.000 265.000 323.000 401.000 .ooo .ooo .000 .ooo .000 
BT .coo 1.100 7.100 1.100 .ooo .ooo 125.000 332.000 157.000 2,,.000 
lC1 5.000 15.000 214.000 232.000 905.000 920.000 915-000 .000 .ooo .ooo 
GR 9015.000 .000 908.000 125.000 90fi.000 135.000 904.000 145.000 903.800 157.000 
GR 5103.500 182.000 903.fiOO 207.000 903. 100 214.000 902.600 225.000 903.100 229.000 

• GR 903.600 232.000 903.C!iOO 257.000 904.500 282.000 905.400 307 .ooo 905.200 332.000 

RT .coo 9.100 9.100 9.100 ,.100 .coo .coo .ooo 110.000 330.000 

Xl 5.500 18.000 170.000 270.000 280.000 305.000 285.000 .ooo .ooo .ooo 
GR 906.000 .coo 908.000 110.000 906.000 118.000 9-04.000 126.000 5102.800 us.coo 
GR 902.900 170.000 902.300 1959000 ,02.100 220.000 9,02.400 245,000 903.0QO 270.000 

GR 903.100 295.000 903.000 320.000 903.700 345.000 904.000 370.000 904.000 395.000 

CR 904.400 420.000 905.100 445,000 ,o,.ooo 465.000 .000 ,000 .ooo .ooo 

QT 4.000 110.000 161.000 180.000 232.000 .ODO .000 .ooo .000 .ooo 
ET .ooo 9,100 9.100 9.100 9.100 .ooo .ooo .ooo 113.000 175.000 
Xl 6.000 15.000 160 .. 000 170.000 150.000 170.000 160.000 .ooo .ooo .. ooo 
GR 905.200 .ooo 905.300 25.000 905.100 so.ooo 905.400 75.000 906.000 100.000 
GR SIOS. 700 125.000 905.100 Hi0.000 !JOS.3OO 110.000 SIOS.900 172.000 906.100 175.000 

GR 906.900 200.000 901.400 225.000 907.600 250.000 908.800 275.000 909.500 300.000 

l!T .ooo 7.100 7 .100 7.100 7.100 .ooo .200 31.BOO .ooo .ooo 
Xl 11.900 ,.ooo 10.000 16.250 80.000 eo.ooo 80.000 .000 .000 .aoo 
GR 9051.000 .ooo 906.700 e.ooo 905.500 10.000 905.JOO 11.00Q 905.300 16.000 
GR 905.500 16.250 906.200 11.000 906.200 u.ooo 910.000 32.000 .000 .coo 

ET .ooo 7.100 7.100 7.100 1.100 .ooo 75.000 208.000 .coo .coo 

Xl 6.940 13.000 95.000 105.000 20.000 20.000 20.000 .coo -1.020 .ooo 

GR 909.800 .coo ill.JOO 25.000 912.200 50.000 912.800 75.000 907 .600 95.000 

GR 906.700 97.000 5106 .400 100.000 906.600 102.000 907.500 105.000 916.200 134.000 

GR 916.600 159'.000 917. 300 184.000 917 .400 209.000 .ooo .000 .000 .ooo • l!T .ooo 7.100 7 .100 7.100 7.100 .ooo 75.000 208.000 .000 .ooo 

Xl 6.950 13.000 95.000 105.000 40.000 40.000 40.000 .ooo -.870 .ooo 

GR 909 .. BOO .ooo 911.JOO 25.000 912.200 50.000 912.800 75.000 907.600 95.000 

GR 906.100 97.000 906.400 100.000 906.600 102.000 901.500 105.000 916.2:00 134.000 

GR 9'16 .. 600 159.000 917.300 1B4.000 917.400 20i.OOO .000 .ooo .ooo .ooo 

ET .000 7.100 7.100 1.100 7.100 .ooo 75.000 208.000 .000 .coo 

Xl 7. 000 .ooo .ooo .ooo 225.000 225.000 225.000 .coo .900 .ooo 

ET .ooo 7 .. 100 7.100 7.100 7.100 .ooo 1.000 79.000 .000 .ooo 

Xl 8.000 10.000 5.000 55.000 578.000 578.000 578.000 .ooo .ooo .ooo 

XS ,.ooo 913.480 914.410 915.110 917.430 .ooo .ooo .000 .000 .000 
GR 917. 700 .ooo 917.400 5 .. 000 910.100 26 .. 000 909.JOO 27.000 909.JOO 30.000 

GR 909.100 33.500 909.600 34.JOO !H6. 700 55.000 917.300 60.000 918.100 80.000 

QT 4.000 73.000 106.000 139 .. 000 201.000 .coo .ooo .ooo .ooo .ooo 

ET .ooo 7.100 7.100 7.lQQ 7.lQO .QQQ 1.000 lU,000 .ooo ,000 
Xl 9.000 10.000 70.500 95.500 185.000 185.000 185.000 .ooo .ooo .coo 
GR no.200 .000 920.100 25.000 919.700 40.000 918.700 65.000 913.500 70.500 
GR 910.200 80.500 910.200 85.500 913.500 95 • .500 920.000 116.000 921.000 161.000 

ET .ooo 7.100 7.100 7.100 1.100 .ODO 1 .. 000 161,000 .ooo .ooo 

• 



NC .030 .030 .030 .800 .900 .ooo .ooo .ooo .ooo .ooo 
Xl 10.000 10.000 70.500 95.500 8.600 8.600 B.600 .ooo .ooo .ooo 
GR 920.200 .ooo 920.100 25.000 5119. 700 40.000 !HS. 700 65.000 915.500 70.500 

GR 914.500 80.500 914.500 85.500 5115.500 9 5. 500 920.000 116.000 921.000 161.000 

NC .030 .030 .030 .400 .600 .ooo .ooo .ooo .000 .ooo 

• ET .coo 1.100 7.100 7 .100 7.100 .ooo l.000 108.000 .ooo .ooo 
Xl 11.000 a.coo 37.000 6-0.000 119.000 119.000 119.000 .ooo .ooo .ooo 
GR 920,900 .ooo 918.800 37.000 5115.100 ~o.ooo 5115.100 53.000 918.000 60.000 

GR 918.300 90.000 920.000 185.000 920.900 190.000 .ooo .ooo .ooo .ooo 

Xl 11.900 7 .000 15.000 43.000 300.000 300.000 300.000 .ooo .ooo .ooo 
GR 924.400 .ooo 920.000 15.000 916 .100 Jl.500 916.100 34.500 919.400 4].000 

GR 920.000 68.000 922.000 BB.000 .000 .ooo .ooo .ooo .ooo .ooo 

BT .ooo 7.100 7 .100 7 .100 7. 100 .ooo 1.000 309.000 .ooo .ooo 
X1 12.000 8.000 70.000 110.000 100.000 100.000 95.000 .ooo .ooo .ooo 
GR 923.400 .ooo 922 .ooo 40.000 920.400 10.000 5120.200 100.000 920.400 110.000 

GR 5120.900 135.000 922.000 195.000 5124.000 310.000 .ooo .ooo .ooo .ooo 
EJ .ooo .ooo .000 .ooo .ooo .ooo .ooo .ooo .ooo .ooo 

01-13-92 09:32:22 PAGE 

• 

• 



• 

• 

• 

SECNO DEPTH CWSBL CRIWS 

0 OLOB OCH OROS 

TIME VI.OB VCB VROB 

SLOPB XLOBL XI.CB XLOBR 

*PROP 1 

ccev- .400 CBBV• .600 

•SBCHO 1.000 

1.00 4.04 886.34 .oo 
236. 30. 185. 22. 

• oo 2.15 ::!.94 2.05 

.00101f'i3 o. o. o. 
0 

•SBCNO 2.000 

2.00 3.46 886.36 .oo 
236. 27. 190. "· • oo 2.86 5.11 2.68 

.002398 55. 52. 45. 

0 

~SECNO 2.250 

7185 HINIHUH SPECIFIC ENERGY 

3720 CRITICAL DEP'rB J\SSUMED 

2.25 2.65 887.25 887.25 

236. 15. uo. 31. 

• 01 3.59 7.91 4.59 

.008346 154. 159. 157. 

0 

._.SECNO 2.500 

7185 MTNTYl:11,11 ~D'll'rT'll'Tr 'll'W'll'Dr-Y 

3720 CRITICAL DEPTH ASSUMED 

2.50 2.86 8B9.16 8B9.16 

236. 21. 202. 13, 

.02 2.90 7.10 2.B9 

.0071315 154. 159. 156. 

0 

•SECNO 3.ooo 

3685 20 TRIALS A'I"I'BHPTBD WSEL,CWSEL 

0 

1 

3693 PROBABLE MINIMUM SPECIFIC BN"gRGY 

3720 CRITICAL DEPTH ASSUMED 

3.00 

236. 

.OS 

.006824 

01-13-92 

SECNO 

0 

TIME 

2.48 895.68 

58. 126. 

3.38 6.39 

582. 637. 

09;32122 

DEPTH 

OLOB 

VI.OB 

XLOBL 

CWSEL 

OCB 

VCB 

XLcB 

895.68 

53. 

2.95 

482. 

CRIWS 

OROS 

VROB 

XLOBR 

WSBLB BG 

AI.OB ACB 

XIII. XIICB 

ITRIAL IDC 

8B6.34 886.54 

"· "· 
.030 .030 

0 0 

.oo 886. 71 .. 37. 

.030 .030 

2 0 

.oo BB8.o9 .. 24 • 

.030 .030 

0 15 

.oo 889.85 

7. 28. 

.030 .030 

2 • 

.oo 896.09 

17. 20. 

.030 .030 

20 • 

WSBLX BG 

ALOB ACB 

XHL XNCB 

iTRIAL IDC 

av 
AROB 

XIIR 

ICONT 

.20 

11 • 

.030 

0 

.35 

7. 

.030 

0 

••• 
7 • 

.OJO 

0 

... 
s. 

.030 

0 

.41 

18. 

.030 

0 

av 
AROB 

XIIR 

lCONT 

HL 

VOL -CORAR 

.oo 
o. 

.ooo 
.oo 

.OB 

o. 
.ooo 
.oo 

••• 
o. 

.ooo 
.oo 

1.22 

o. 
.ooo 

.oo 

4.23 

1. 

.ODO 

HL 

VOL 

.oo 

-CORAR 

OLOSS BANlt BLBV 

TWA LBPT/RIGBT 

BI.MIN SSTA 

'I'OPWID Eli!)ST 

.oo 883.00 

o. 883.20 

882.30 23.82 
26.98 50.80 

.09 883.60 

o • 883,80 

882.90 25.24 

24.31 49.55 

... ass.ea 
o. 885.10 

884.60 26.18 

22 .16 49.34 

.06 888.00 

o. 888.00 

886.30 114.215 

32. 55 146.82 

.11 894.60 

1. 894.60 

893.20 37.08 

66.57 103.65 

OLOSS BAHJt ELEV 

TWA LBP'T/RIGBT 

BLMIN SSTA 

TOPWl:D ENDS~ 

PAGE 



•SECNO 3.500 

7105 MINIMUM SPECIFIC mraRGY 

3720 CRITICAL DEPTH ASSUMED 

3.50 2.55 901.75 901.75 .oo 902.12 .37 5.06 .02 900.00 

236. so. 131. 55. "· 21. "· 2. 2. 900.50 

• • 10 1.91 6.32 2.07 .060 .035 .060 .ooo 099.20 09.66 

• 010195 710. 750. 615 • • 8 0 .oo 99.60 189.34 

0 

•SECHO 3.750 

3. 75 3.51 903.31 .00 .oo 903.54 .23 1.35 .06 901.20 

236. 15. 140. 81. 12. ... so • 2. ,. 901.70 

.11 1.18 4.02 1.63 .060 .035 .060 .ooo 899.80 263.67 

• 003421 195 • 250. 265. J 0 0 .oo 74.20 337.87 

0 

•SBCNO 4.000 

4.00 3.49 903.99 .cc .co 904.03 .cs .42 .07 902.10 

236. 77. 80. 78. 80. 31. 79 • ,. ,. 901.80 

. 16 .97 2.60 ••• .060 .035 .060 .ooo 900.50 66.20 

.001003 230. 265. 245. J 0 0 .oo 147.09 213.30 

0 

•SBCNO 5.000 

3470 ENCROACHHEN'T STATIONS• 125.0 332 .o TYPE• 1 TARGET• 207 .ooo 
5.00 2.22 904.82 .oo .oo 904.84 .02 .eo .01 903.10 

159. 64. 60. JS. es. 34. 52 • 7. 6. 903.60 

.39 . 76 1.75 ••• .060 .035 .060 .ooo ·902.60 140.85 

• 000732 905 • 915~ no~ J 0 0 ~oo !50~31 2?!.H 

0 

•SBCNO 5.500 

3470 ENCROACHMENT STATIONS• 110.0 330.0 TYPE• 1 TARGET• 220.000 • 5.50 2.58 904.88 .oo .oo 904.88 .oo .OJ .01 902.90 - 159. 20. 113. 26. 80. 229. i09. •• •• 903.00 

• 58 ... • •• ... .060 .035 .060 .ooo 902.30 122.47 

• 000044 280. 285 • 305. 2 0 0 .oo 207. 52 330.00 

0 

•SECNO 6.000 

3685 20 TRIALS A'l"l'BMPTED WSEL,CWSBL 

SECNO DEPTH CWSEL CRIWB WSELl< EG BV BL OLOSS BANJ< BLBV 

0 QI.OB QCB QROB JU,08 ACB AROB VOL TWA LBFT/RIGBT 

TIME VI.OB vce VROB XNL XNCB XNR - BIJtIN SSTA 

SLOPE XLOBL XLCB XLOBR ll'RIAL IDC ICONT CORAR TOPWID l!IIDST 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DBPTB ASSUMED 

3470 BNCROACRHBNT STATIONS• 113.0 175.0 TYPE• 1 TARGET• 62.000 

6.00 ·" 906.01 906.01 .oo 906.28 .27 .02 • 16 905.10 

110. 62. 46. 2. ... 8. 1. 10. •• 905.30 

.s, 2.58 5.66 1.84 .060 .035 .060 .ooo 905.10 113.00 

• 023503 160. 160 • 170. 20 " 0 .00 60.65 173.65 

0 

• 



• 

• 

• 

•SECNO 6.900 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DBPTB ASSUMED 

3470 BNCROACBMBNT STATIONS• 

6.90 1.99 907,29 

110. ,. 90. ... 2,45 7.31 

• 012254 80. so • 
0 

•SECNO 6.940 

3470 RNCROA~R~N"I' ~TATTOHR. 

6,94 2.59 907.97 

110, s. 101. ... 1.26 4.63 

.004416 20. 20. 

0 

•SECNO 6.950 

3470 ENCROACBHENT STATIONS• 

0 

0 

1 

6.95 2.!5:! !H!8.!6 

110. s. 100. 

• 60 1,24 4..50 

.004052 40. 40. 

•SECHO 7,000 

3470 ENCROACBHBNT STATIONS• 

7, 00 

110. 

• 61 

.004006 

01-13-92 

SBCNO 

Q 

TIME 

SLOPE 

2.64 5109,07 

5. 100. 

1,23 4,48 

225. 225. 

09a32i22 

DBPTB 

QLOB 

VI.OB 

XLOBL 

CWSBL 

QCB 

vce 
XI.CB 

•SECNO 8.000 

WATBR EL-XS CARD• 913.480 

3470 ENCROACHMENT STATIONS• 

8.00 4.38 913.48 

110, o. 110. 

• 72 .oo 1,51 

.000402 578. 578. 

.2 

907.29 

13. 

2,45 

80. 

75.0 

.oo 
s . 

l,Jl 

20. 

75.0 

.00 

s. 
1.28 

40. 

75,0 

.oo 
s .. 

1.28 

225, 

CRIWS 

QROB 

VROB 

XLOBR 

1.0 

.oo 
o. 

.oo 
578, 

31.8 TYPB• 

.oo 907 .98 

3. 12 • 

.060 • 035 

3 17 

208.0 TYP.!• 

.oo 908,27 

4. 22. 

.060 .035 

4 0 

208.0 TYPB• 

.oo 908.45 

4. 22 • 

,060 .035 

2 0 

208.0 TYPB• 

.oo 51051.3& 

4. 22 • 

.060 ,035 

2 0 

WSBLlt BG 

ALOB ACB 

XNL XNCB 

ITRIAL IDC 

n.o TYPB• 

.oo '13.52 

o. 73. 

.060 ,035 

0 0 

1 TARGET• ... 1,32 

s . 10. 

.060 .ooo 

0 .oo 

1 '!'11--.RGET~ 

.31 .14 

4. 10. 

.060 .ooo 

0 .oo 

1 TARGET• 

.29 .17 

4. 10. 

.060 .ooo 
0 .oo 

1 TARGET-

.29 ,. 
.060 

0 

BV 

AROB 

XNR 

ICON'I' 

.91 

10. 

.ooo 

.oo 

BL 

VOL 

WTH 

CORAR 

1 TARGET-

.04 .54 

o • "· 
.060 .ooo 

0 .oo 

31.600 

.26 905.!SO 

•• 905,50 

905.30 5.96 

16. 75 22. 72 

133.000 

• 16 go5,59 

•• go6.48 

gos.Js H,68 

20.27 109.94 

133.000 

.01 S!OS,73 

•• go5,53 

905.!l-3 89,48 

20.63 110.11 

133.000 

.oo go1.,n 

9. 907.53 

906.43 89,46 

20.158 110,14 

OLOSS BAN1':: ELEV 

TWA LBPT/RIGBT 

ELKIN SSTA 

TOPWID BNDST 

78.000 

.10 '17.40 

•• 916,70 

909.10 16,28 

29.34 45,61 

PAGE 



•SECNO 9.000 

3470 ElfCROACBHENT STATIONS• 1.0 161.0 TYPE• 1 TARGET• Ui0.000 

9.00 3.36 913.56 .00 .00 913.60 .OJ .oe .oo 913.50 

13. o. 73. o. o. 51. o. 11. •• 913.50 

.75 .01 1.43 .01 .060 .035 .060 .coo 910.20 70.43 

• • 000461 185 • 185. 185. 2 0 0 .oo 25.27 95.70 

0 

CCBV• .800 CBBV• .900 

•SBCNO 10.000 

3685 20 TRIALS A'ITEMPTED WSEL 1 CWSEL 

3693 PROBABLE MINIMUM SPECIPIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACBMBNT STATIONS• 1.0 161.0 TYPB• 1 TARGET• 160.000 

10.00 l.04 915.54 915.54 .oo 915.86 .JJ .01 .27 915.50 

73. o. 73. o. o. "· o. 11. •• 915.50 

• 75 ••• 4.60 ••• .030 .030 .030 .ooo 914.50 70.44 

.015861 •• •• •• 20 17 0 .oo 25.22 95.66 

0 

ccav- .400 CEBV• .600 

*SECNO 11.000 

3470 BNCRDACB.MEN'r STLTXONS• 1.0 106.0 'rYl'S• 1 'lAAGB'r• 107 .ooo 
11.00 2.04 917.14 .oo .oo 917.38 .24 1.48 .04 918.80 

73. o. 73. o. o. "· o. 11. •• 918.00 

• 77 .oo 3.93 .oo .030 .030 .030 .ODO 915.10 42.80 

.005072 179. 179. 179. J 0 0 .oo 15.15 57.95 

0 

1 

01-13-92 09i32i22 PAGE 

• SECNO DBPTB CWSBL CRIWS WSBU< BG BV BL OLOSS BAlll< BLBV 

Q QLOB QCB QROB ALOB ACB AROB VOL ""A LEFT/RIGHT 

TIME VLOB VCB VROB XNL XNCB XHR liTN BLMIN SSTA 

SLOPE XLOBL XLCB XLOBR ITRIAL IDC ICONT CORAR TQPWID ENDST 

"SECNO U.900 

11.90 2.26 918. 36 .oo .00 918.50 .14 1.08 .04 920.00 

73. o. 73. o. o. 24. o • 11. '. 919.40 

• eo .oo 3.01 .00 .030 .0:30 .030 .ooo Uti.10 21.9:3 

.002696 300. 300. 300. 4 0 0 .oo 18.40 40.33 

0 

•SECNO 12.000 

3685 20 TRIALS ATI'EHPTED WSBL,CWSBL 

3693 PROBABLJ!: HIRIHUH SPECIFIC ENERGY 

1120 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 1 .o :309.0 TYPE• 1 TARGET• 308.000 

12 .oo .55 920.75 920.75 .oo 920.!14 • 18 .so .02 920.40 

73. 2. 65. '. 1. 18. ,. 11. •• 920.40 

.eo 1.90 3.56 1.90 .030 .0:30 .0:30 .ooo 920.20 63.35 

• 014821 100. ,s. 100 • 20 14 0 .00 64.37 127 • 72 

• 
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• 
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·················································· 
BBC2 RELEASE DATED NOV 76 UPDATED MAY 1984 

ERROR CORR - 01,02,01,04,05,06 

MODIFICATION - 50,51,52,53,54,55,56 

IBM-PC-XT VERSION AUGUST 1985 

. ...••..•.•...•••............•••..•••••........... 

Tl+ RANDOLPH DRAIN FLOOD ANALYSIS - 10/87 APPEAL P'ILB1APPBAL 

T2 CITY OP RORTHVILLE JOB NO. 6800-50 50-YEAR EVENT 

Tl RANDOLPH DRAIN 

Jl ICHECK INQ NINV IDIR STRT METRIC BVIN5 

-10. ,. o. o. .000000 • oo .o 

J2 NPROP IPLOT PRFVS XSECV XSECB FN ALI.DC 

2.000 .000 -1.000 

' 
01-13-92 09132122 

SECNO 

Q 

TIME 

SLOP'B 

•PROP 2 

DEPTH 

QLOB 

VI.OB 

XLOBL 

ccav .. .400 CEBV• 

•SECNO 1.000 

1.00 5.75 

414. 75. 

.oo 2.40 

.000734 o. 
0 

•SECNO 2.000 

2.00 5.16 

414. 70. 

• oo 2.89 

.001294 55. 

0 

•SECNO 2.250 

CWSEL 

QCB 

VCB 

XI.CB 

.600 

BBB.OS 

281. 

4.17 

o. 

888.06 

289. 

5.02 

52. 

CRIWS 

QROB 

VROB 

n.osa 

.oo 
58. 

2.21 

o. 

.oo 
54. 

2,77 

45. 

3301 BV CHANGED MORE TRAN BVINS 

2.25 3.60 888.20 .oo 
414. 51. 290. 73. 

.01 4.3' 8.66 5.12 

.006391 154. 159. i57. 
0 

.ooo 

WSELK 

ALOB 

XNL 

lTRIAL 

888.05 

"· 
.030 

0 

.oo 
, .. 

,030 

' 

.00 

"· 
.030 

i 

.000 

EG 

ACB 

XNCB 

IDC 

BBB.26 

67. 

.030 

0 

888.37 

58. 

.030 

0 

889.13 

"· 
.030 

0 

.ooo 

BV 

AROB 

XNR 

ICON'T 

·" 
25. 

.030 

0 

·" ,o . 
,030 

0 

.92 

"· 
.030 

0 

.ooo 

BL 

VOL 

WTII 

CORA!l 

.oo 
o. 

.ooo 
.oo 

.05 

o. 
.ooo 
.oo 

·" 
o. 

.000 

.00 

TBIS RUN EXECUTED 01-13-92 

Q WSEL 

o . 888.050 

IBW CBNIH 

.ooo .ooo 

OLOSS BANK ELEV 

TWA LEFT/RIGHT 

ELKIN SSTA 

TOPWID ENDST 

.oo 883,00 

o. 883.20 

882.30 17,27 

37.23 54,51 

.06 883.60 

o. 883.80 

882.90 21.08 

32.15 53,23 

.37 885.80 

o. 885.10 

884,60 22.36 

28.79 51.15 

FQ 

.ooo 

ITRACB 

.000 

PAGE 
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• 

• 

0 

0 

I 

•SECNO 2.500 

7185 MINIMUM SPECIPIC BNRRGY 

3720 CRITICAL DEPTH ASSUMED 

2.50 3.58 889.88 

414. 73. 295. 

.02 3.77 7.99 

• 006335 154 • 159. 

-.sECNO 3.000 

7185 HINIKUH SPECIFIC BNERGY 

3720 CRITICAL DEPTH ASSUMED 

3.00 2.90 895.10 

U4. 120. 165. 

.05 4.05 7.03 

• 006515 582. 637. 

01-13-92 O!h32:22 

SECNO 

0 

TIKB 

SLOPE 

DEPTH 

QLOB 

VLOB 

XLOBL 

,.SECNO 3.500 

CWSBL 

OCH 
VCB 

XI.CB 

7185 MINIMUM SPECIPIC ENERGY 

3720 CRITICAL DBPTB ASSUMED 

3.50 2.91 902.ll 

4H. 113. 184. 

.o, 2.55 7.48 

• 0112515 710. 750 • 

0 

,.SECNO 3.750 

J.75 4.08 903.88 

414. 38. 206. 

.II 1.59 5.94 

• 004113 195. 250. 

0 

•SBCNO 4.000 

4.00 4.16 5104.66 

414. 152. 111 • 

• 15 1.14 2.851 

.000932 230. 265. 

0 

,.SECNO 5.000 

3470 E~CROACBMENT STATIONS• 

s.oo 2.80 9 05. 40 

255. 112. 84. 

.37 .87 1.ee 

• 0005511 905. 915 • 

889.88 

45. 

J.76 

156. 

895.10 

12!:L 

3.87 

482 • 

CRIWS 

QROB 

VROB 

XLOBR 

902.ll 

117. 

2.65 

615. 

.oo 
169. 

2.14 

265 • 

.oo 
151. 

1.17 

245. 

125.0 

.oo 
70. 

.77 

920. 

.oo 890.65 

"· 37. 

.030 .030 

5 5 

.oo 895.55 

:rn. 2,. 
.030 .030 

16 14 

WSBLJI: BG 

AI.OB ACB 

XML XHCB 

lTR.IAL IDC 

.oo 902.56 

44. 2s. 
.060 .035 

• 5 

.oo 904.18 

24. 35. 

.060 .035 

2 0 

.00 5104. 71 

134. "· 
.060 .035 

3 0 

332.0 Tfl'B• 

904.82 5105.42 

128. 45. 

.060 .035 

3 0 

.77 

12. 

.030 

0 

.45 

33. 

.030 

0 

BV 

AROB 

XNR 

lCON'I: 

.44 

44. 
.060 

0 

.31 

79. 

.060 

0 

.05 

1251. 

.060 

0 

1.00 

1. 

.ooo 

.oo 

3.80 

2. 

.ooo 

.oo 

l!L 

VOL 

WTN 

CORAR 

5.88 

l. 

.000 

.oo 

1.57 ,. 
.ODO 

.oo 

.43 

5. 

.000 

.oo 

l TARGET• 

.02 .70 

91. 11. 

.060 .ooo 
0 .oo 

.06 888 .oo 

o. 888.00 

886.30 106.33 

45.35 151.651 

.13 894.60 

1 .. 894.60 

8513.20 29-.97 

82. 56 112.53 

OLOSS BAlfX BLBV 

TWA LBPT/RIGBT 

BLHIN &STA 

TOPll'ID ENDST 

.oo 900.80 

3. gee.so 
899.20 80.67 

118.17 1518.83 

• 06 901.20 

3. 901.70 

899.80 256.63 

511.051 347. 72 

• 10 5102.10 

4. 5101.80 

5100.50 44.04 

183.74 227. 78 

201.000 

.01 903.10 

8. 5103.50 

902.50 137.H 

169.31 307.25 

PAGE 



•SBCNO 5.500 

3470 ENCROACHMENT STATIONSc 110.0 330.0 TYPE• 1 TARGET• 220.000 

5.50 J.17 905.47 .oo 904.88 905.47 .oo .04 .01 902.90 

265. "· 183. 47. 109. 288. 144. 14. •• 903.00 

.51 .32 .64 .]2 .060 .035 .060 .ooo 902.30 120.14 

• • 000055 280. 285 • JOS.. 2 0 0 .oo 209.86 330.00 

0 

•SECNO 6.000 

3685 20 TRIALS A'lTEMPTED WSBL,CWSEL 

1 

01-13-92 09132:22 PAGB 

SECNO DEPTH CWSEL CRIWS WSBLK EG RV BL OLOSS BAHi< ELSV 

Q QLOB QCB OROB ALOB ACB AROB VOL TWA LKP'l'/RIGBT 

TIKB VLOB VCB VROB XNL XNCB XHR WTH EI.HIM SSTA 

SLOPE XLOBL XI.CB XLOBR ITRIAL IDC ICONT CORAR '1'0PWID BHDST 

3693 PROBABLE MINIMUM SPBCIPIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS• 113.0 175.0 TYPE• 1 TARGET• 62.000 

6.00 1.07 906.17 906.17 906.01 906.50 ·" .02 .20 905.10 

161. 96. 62. ]. 32. 10. 2 • 15. •• 905.30 

.52 3.03 6.42 2.12 .060 • 035 .060 .coo 905.10 113.00 

• 023912 160 • 160. 170. 20 22 0 .OD 62.00 175.00 

0 

*SBCNO 6.900 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DBPTB ASSUMED • 3470 ENCROACHMENT STATIONS• .2 31.8 TYPE• 1 TARGE'l'• 31.600 

6.90 2.43 907.73 907.73 907.29 908.55 .B2 1.29 .29 905.50 

161. 14, 12l. 24. 5. 15, •• 1s. 10, 905.50 

.Sl 2. 73 9.15 2.86 .060 .035 .060 .000 905.30 4.41 

• 011606 BO • BO. BO. 2 17 0 .oo 19.83 24.24 

0 

•SECNO 6.940 

3470 EHCROACBMEN'l' STATIOHSa 75.0 208.0 TYPE• l TARGET• 133.000 

6.94 3.11 908.49 .oo 907.97 908.86 .]7 ,lJ .lB 906.58 

161. 11. 140. 10. 7, 27 • 7. 15. 10. 906.48 

.s, 1.51 s.10 1.56 .060 .035 .060 .coo 905.38 87.65 

• 004149 20 • 20, 20, 5 0 0 ,OD 24.04 111. 70 

0 

*SECNO 6.950 

3470 ENCROACHMENT STATIONS• 75.0 208.0 TYPE• TARGET• 133.000 

6.95 3.14 908.67 .oo 908.16 909.02 ·" .16 .oo 906.73 

1u. 11, 140. 11, 1. n. 7. "· 10, 906.63 

.53 1.so 5.ll 1. 54 .060 .035 .060 .000 905.53 87.54 

• 003978 40 • 40. ••• 2 0 0 .oo 24.26 111.80 

0 

• 



•SBCNO 7.000 

3470 ENCROACHMENT STATIONS= 75.0 209.0 TYPE• 1 TARGET• 133.000 

7.00 3.13 909.56 . oo 909.07 909.92 .36 ••• .oo 907.63 

161. 11. 139. 11. 7. 27. 7. 15. 10. 907.53 

.54 l.50 5.ll 1.54 .060 .035 .060 .ooo 906.43 97 .54 

• • 003973 225. 225 • 225. 1 0 0 .oo 24.26 111.00 

0 

1 

Ol-13-92 09132122 PAGB 

SBCHO DBPTB CWSEL CRIWS WSELI< EG HV BL OLOSS BANK ELEV 

Q QI.OB QCB QROB AI.OB ACB AROB VOL TWA LEFT/RIGHT 

TIKB VI.OB VCB VROB XNL XHCB XNR WTW BLHIH SSTA 

SLOPE XLOBL XI.CB XLOBR ITRIAL IDC ICORT CORAR 'l'OPWID EHDST 

•SECNO 8.000 

WATER BL-XS CARD- 914.410 

3470 EHCROACBKENT STATIONS• 1.0 79.0 TYPE• 1 TARGET• 78.000 

0.00 5.31 914.41 .oo 913. 48 914.45 .04 .48 ·" 917. 40 

161. o. 161. o. o. 103. o. 16 . 10. 916. 70 

. 65 .oo 1.57 .oo .060 .035 .060 .ooo 909.10 13.60 

• 000345 578 • 578. 578. 0 0 0 .oo 34. 72 4B.32 

0 

•SECHO 9 .ooo 

3470 BHCROACBMEHT STATIONS• 1.0 161.0 TYPE- 1 TARGET- 160.000 

9.00 4.28 914.48 .oo 913.56 914.51 .03 .06 .oo !HJ.SO 

106. o. 106. o. 1 • 74. 2. 16. 10. !HJ.SO • .68 .21 1.43 .25 .060 .035 .060 .ooo 910.20 69.47 

.000291 195. 195. 195. 2 0 0 .oo 29.12 9B.59 

0 

CCHV• .800 CBHV-s .900 

•SECNO 10.000 

3685 20 TRIALS AT'l'EMPTBD wsn,cwsn 
3693 PROBABLB MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS• 1 .o 161,0 TYPE• 1 TARGET• 160.000 

10.00 1.21 915.71 915.71 915.54 916,13 .42 .01 .35 915.50 

106. o. 106. o. o. 20. o. 17. 10 • 915.50 .,. • 06 5.21 1.32 .030 .030 .030 .ooo 914.50 70,14 

• 014696 •• •• •• 20 17 0 .oo 26.33 96.47 

0 

CCHV• .400 CBBV• .600 

•SBCHO 11.000 

3470 BNCROACBMEH'l' STATIONS• 1.0 108.0 TrPB• 1 TARGB'l'• 107.000 

11.00 2.33 917.43 .oo 917.14 917.76 .32 1.59 .04 918.80 

106. o. 106, o. o. 23. o. 17. 10 • 918.00 

.6. • oo 4.57 .oo .030 .030 .030 .000 915.10 41.79 

.005927 179. 179, 179. J 0 0 .oo 16.84 58.64 

• 



• 

• 

• 

SECNO DBPTB CWSBL CRIWS WSBLJ< BG 

0 OLOB OCH QROB ALOB ACB 

TIMB VLOB VCB VROB XNL XNCB 

SLOPE XLOBL XLCB XLOBR ITRIAL IDC 

•SECNO 11.900 

11.90 2.68 918. 78 .oo 918. 36 918.95 

106. o. 106. o. o. JJ. 

• 72 .oo J,26 .oo .030 ,030 

.002577 JOO, JOO. JOO. 4 0 

0 

•SECNO 12.000 

3685 20 'l'R.IALS' ATTEMPTED WSEL,CWSBL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS• 1.0 309.0 TYPE• 

12.00 ·" 920.86 920.86 920.75 921.08 

106. ,. ,o. 12. 2. 22. 

. 73 2.22 4,02 2.22 .030 .030 

• 014286 100 • "· 100. 20 11 

0 

1 

01-13-92 09132122 

...•................•.........................•... 
BBC2 RELEASE DATED NOV 76 UPDATED KAY 1984 

ERROR CORR - Ol,02,0J,04,05,06 

MODIFICATION - 50,51 1 52 1 53,54,55,56 

IBH-PC-XT VERSION AUGUST 1985 

.....•......•.......•.........................•... 

l!V !IL OLOSS BA!II< BLBV 

AROB VOL TWA LEPT/RIGBT 

XNR WTN BI.MIN SSTA 

ICONT CORAR TOPWID BNDST 

.16 1.12 .o, 920.00 

o. 17 • 10. 919.40 

.030 .000 916.10 20.15 

0 .oo 21.26 41,41 

TARGET.,, 308.000 

.22 ... .o, 920.40 

s. 17. 11 • 920.40 

.030 .ooo 920,20 61.39 

0 .oo 71.58 132.96 

PAGE 

THIS RUN EXECUTED 01-13-92 



• 

• 

• 

Tl RANDOLPH DRAIN FLOOD ANALYSIS - 10/87 APPEAL FILB1APPEAL 

T2 CITY OF NORTHVILLE JOB NO. 6800-50 100-YBAR BVENT 

T3 RANDOLPH DRAIN 

Jl ICHECK INQ HINV IDIR STRT MHTRIC BVIRS 

-10. •• o. o. .000000 .oo .o 

J2 HPROP IPLOT PRPVS XSECV XSECB FH Al.LDC 

J.000 .ooo -1.000 

i 

01-13-92 09132:22 

SECNO 

Q 

Tiltl! 

SLOPE 

DEPTH 

QLOB 

VI.OB 

XLOBL 

•PROF 3 

CCHV• .400 ~EBV• 

•SECNO 1.000 

1.00 6.50 

494. 108. 

.oo 2.27 

• 000589 o • 
0 

•SECNO 2.000 

2.00 5.90 

494. 91. 

• oo 2.86 

.001002 55. 

0 

•SECHO 2.250 

2.2s 4.32 

494. Bl. 

.01 ,.12 

.003803 154. 

0 

•SECNO 2.500 

CWSEL 

QCB 

VCR 

XI.CB 

.600 

see.so 
310. 

4.06 

o. 

888.80 

324. 

4.87 

52. 

888.92 

309. 

7.60 

159. 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DBPTB ASSUMED 

2.so 3.85 890.15 

494. 105. 328. 

• 02 . .. ... ........ ... .... 
.005890 154. 159. 

CRIWS 

OROB 

VROB 

XLOBR 

.oo 
10. 

2.24 

o. 

• oo 
73 • 

2.71 ... 
.oo 

104. 

4.81 

157. 

890.15 

6 I• 
• •< ..,.::, .. 
156. 

.ooo .ooo 

WSELK EG 

ALOB ACB 

XNL XNCB 

ITRIAL IDC 

888.80 888.99 

48. 70. 

.030 .030 

0 0 

.oo 889.08 

34. 67. 

.030 .QJO 

2 0 

. oo 889.60 

20. 41. 

.030 .030 

0 0 

.oo 890.U 

26. 40 • 
Mn ... .u~., •""'" 

4 15 

.ooo 

BV 

AROB 

XNR 

ICONT 

.19 

34. 

.030 

0 

.28 

27. 

.030 

0 

••• 
22. 

.030 

0 

.77 

16. ... . .,..,., 
0 

.ooo 

BL 

VOL 

WTR 

CORAR 

.oo 
o. 

.ooo 
.oo 

.04 

o. 
.ooo 
.oo 

• 28 ,. 
.ODO 

.00 

.74 

!. 
nnn .u .. u 

.oo 

Q WSBL PQ 

o. 888.800 .ooo 

IBW CBNUl ITRACB 

.ooo .ooo .coo 

PAGE 

OLOSS BAH11: ELEV 

TWA LEPT/RIGBT 

BLMIR &STA 

TOPWID ENDST 

.oo 883.00 

o. 883.20 

882.30 J.64 

52.50 56 .13 

••• 883.fii0 

•• 883.80 

882.90 14.51 

40.33 54.84 

... 885.80 

o. 885.10 

884.60 17.89 

35. 75 53.64 

.05 e00.oo 
o. e00.oo 

886.30 100.!i!S 

52.51 153.0 



• 

• 

• 

0 

1 

•SECNO 3.000 

7185 KIHIHOH SPECIFIC ENERGY 

3 72 0 CRITICAL DBPTB ASSUMED 

J.oo 
494. 

.05 

• 006444 

01-13-92 

6ECN0 

0 

TIME 

SLOPE 

3.05 

,149. 

4.27 

582. 

896.25 

181. 

7.27 

637. 

09a32a22 

DEPTH 

OLOB 

VLOB 

XLOBL 

CWSEL 

OCH 
VCB 

XLCB 

11SECNO 3.500 

3.50 3.03 902 .23 

494. 142. 207. 

• 09 2. 79 7.5151 

.012028 710. 150. 

0 

•SECNO 3.750 

3.75 4.28 904.08 

04. 53. 230. 

• 10 1.64 6.24 

.004189 1515. 250. 

0 

•SECNO 4.000 

4.00 4.39 5104.89 

494. 187. 124. 

• 14 1.20 3.03 

.000940 230. 265. 

0 

•SECNO 5.000 

3470 ENCROACHMENT STATIONS• 

5.00 3.03 905.63 

323. 136. 97. 

.JS .94 1.99 

.000589 905. 915. 

0 

•SECNO S.500 

3470 ENCROACHMENT STATIONS• 

5.50 3.CO 905.70 

323. u. 222. .,. .36 • 71 

• 000062 280 • 285. 

896.25 

11154. 

4.14 

482 • 

CRIWS 

QROB 

VROB 

XLOBR 

5102 .22 

146. 

2.851 

615. 

.oo 
211. 

2.30 

265. 

.oo 
183. 

1.24 

245. 

125.0 

.oo 
90. .. , 

5120. 

110.0 

.oo 
SB. 

·" 
JOS. 

.oo 896. 73 

35. 25. 

.030 .030 

" 14 

WSELK EG 

ALOB ACB 

XKL XNCB 

ITRIAL IDC 

.oo 5102.72 

51 • 2•. 

.060 .035 

11 5 

.oo 904.40 

32 • 37. 

.060 .035 

1 0 

.00 904.514 

155. 41. 

.060 .035 

3 0 

332 .o TYPE• 

904.82 905.66 

145. 49. 

.060 .035 

' 0 

330.0 TYPB• 

904.88 905.70 

121. 311 • 

.060 .035 

2 0 

.47 

40. 

.030 

0 

BV 

AROB 

XNR 

ICONT 

.49 

50. 

.060 

0 

.32 

92. 

.060 

0 

.os 
148 • 

.060 

0 

3.62 .12 894.60 

894.60 

27.42 

115 .. 72 

2. 1. 

.ooo 893.20 

BL 

VOL ,..,.. 

.oo 

CORAR 

5.98 

4. 

.ooo 

.oo 

1.62 

s. 
.ooo 
.oo 

.43 

• • 
.ooo 
.oo 

88.30 

OLOS6 BANK ELEV 

TWA LEPT/RIGB'l' 

'Bl.MIN SSTA 

TOPWID BNDST 

.01 900.80 

3. 900.50 

85151.20 77. 76 

123.98 201.74 

.01 901.20 

4. 901.70 

899.80 200.41 

151.17 351.58 

.11 902.10 

s . 901.80 

900.50 36.55 

195.96 232.51 

1 TARGE'l'• 207.00D 

.03 .70 .01 903.10 

109. 13 • •• 903.60 

.060 .ooo 902.60 136.82 

0 .oo 177 .54 314.36 

1 TAR.GB'l'• 220.000 

.01 .04 .01 902.510 

158. 16. 10. 903.00 

.060 .ooo 902.30 119.21 

0 .oo 210.751 330.00 

PAGE 



• 

• 

• 

•SECNO 6.000 

3685 20 TRIALS ATI'EHPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

SECNO 

0 

TIKE 

SLOPE 

DEPTH 

QLOB 

VLOB 

XLOBL 

CWSEL 

QCB 

VCB 

XLCB 

3470 ENCROACBMBNT STATIONS= 

6.00 1.12 906.22 

180. 108. , .. 
.49 3.17 6 .64 

.023822 160. 160. 

0 

*SECNO 6.900 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS• 

6.90 2.58 907.88 

180. 17. 134. 

.50 2.81 8.39 

.011339 80. eo. 
0 

*SECHO 6.940 

3470 ENCROACHMENT STATIONS• 

6.94 3.27 908.65 

180. 13. 154. 

.so 1.59 5.37 

.004121 20. 20. 

0 

•SECNO 6.950 

3470 BNCROACBMENT STATIONS• 

6.95 J.30 908.83 

180. 13. 154. 

.50 1.58 5.31 

• 003975 40 • 40. 

0 

•SECNO 1.000 

3470 ENCROACHMENT STATIONS~ 

7.00 3.29 909.72 

180. 13. 154. 

• 51 1,58 5.31 

.003979 225. 225. 

0 

1 

01-13-92 09132122 

CRIWS 

QROB 

VROB 

XLOBR 

113.0 

906.22 

4. 

2.23 

170. 

. 2 

907.88 

"· 
2.97 

80. 

75.0 

.oo 
13. 

1.63 

20. 

75.0 

.oo 
13. 

1.62 

40. 

75.0 

.oo 
13 • 

1,62 

225. 

WSBLX 

ALOB 

XNL 

BG 

ACB 

XNCB 

ITRIAL IDC 

175.0 TYPE• 

5106.01 906.57 

34. 10. 

.060 .035 

20 17 

31.8 TYPE• 

907.29 908.73 

,. "· 
.060 .035 

2 17 

208.0 TYPE• 

907.97 9051.04 

•• 2'. 

.060 .035 

s 0 

208.0 TYPE• 

908.16 909.21 

•• "· 
.060 .035 

2 0 

208.0 TYPE• 

909.07 910 .10 

•• "· 
.060 .035 

0 

8V 

AROB ... 
ICONT 

BL 

VOL 

W'l'II 

CORAR 

TARGET• 

.,s .02 

2. 17. 

.060 .000 

0 .oo 

TARGET"' 

.es 1.27 

10. 17. 

.060 .ooo 
0 .00 

1 TARGET• 

·" .13 

•• 17 • 

.060 .ooo 
0 .oo 

TARGET• 

.,. ·" . . 17. 

.060 .ooo 
0 .oo 

1 TARGET• 

.:H! .89 

• • 17 • 

.060 .ooo 
0 .oo 

OLOSS BANK BI.EV 

TWA LBPT/RIGB'l' 

ELHIN SSTA 

TOPWID ENDST 

62.000 

.21 5105.10 

10. 905.30 

905.10 113.00 

62.00 175.00 

31.600 

• 30 905.50 

10. 905.50 

905.30 3.89 

20.87 24. 75 

133.000 

• 18 906.58 

10. 906.48 

905.38 87.02 

25.23 112.25 

133.000 

.oo 906. 73 

10. 906.63 

905.53 86.92 

25.42 112.34 

lJJ.000 

.oo 9Q7.63 

10. 907.53 

906,43 86 .92 

25.42 112. 34 

PAGE 



• 

• 

• 

SBCNO DBPTB CWSBL CRIWS 

0 QLOB OCH QROB 

TI>IB VLOB VCB VROB 

SLOPB XLOBL XLCB XLOBR 

•SECNO a.coo 
WATER EL-XS CARD- 915.110 

3470 ENCROACHMENT STATIONS• I .O 

8.00 6.01 915.11 .oo 
180. o. 180. o. 

·" .oo 1.40 .oo 
• 000237 578. 578 • 578. 

0 

•SECNO 9.000 

3470 BNCROACHMSNT STATIONS• I .O 

9.00 4.95 915.15 • 00 

139. o. 137. I. 
.,, .27 1.51 ·" 

• 000240 185 • 185. 185. 

0 

CCBV• .800 CBBV• .900 

•BECHO 10.000 

3685 20 TRIALS ATTEMPTED WSEL,CWSBL 

3693 PROBABLE "INIMU" SPECIFIC 

3720 CRITICAL DBPTB ASSUMED 

3470 BNCROACBMJ!:NT STATIONS• 

10.00 1.39 915.89 

139. o. 138. 

·" 1.72 5.58 

• 012958 •• •• 
0 

CCBV• .400 CBBV• .600 

•SBCNO 11.000 

3470 ENCROACBMSNT STATIONS~ 

11.00 2.54 917.64 

139. o. 139. 

.67 .oo 5.22 

• 007027 179 • 179. 

0 

01-13-92 

SBCNO 

0 

TIME 

SLOPE 

09132:22 

DEPTH 

OLOB 

VLOB 

XLOBL 

CWSBL 

OCH 
VCR 

XLCB 

ENERGY 

1.0 

915.89 

I. 

1.86 

•• 

1.0 

.oo 
o. 

.oo 
179. 

CRIWS 

(!ROB 

VROB 

XLOBR 

WSBL!l 

AI.OB 

XHL 

ITRIAL 

79.0 

913.48 

o. 
.060 

0 

161.0 

913.56 

I. 

.060 

2 

161.0 

915.54 

o. 
.030 

20 

108.0 

917 .14 

o. 
.030 

2 

WSBLK 

AI.OB 

XHL 

BG 

ACB 

XNCB 

IDC 

915.-r_S 

TYPB? 
!.!_!-1 

128. 

.035 

0 

TYPB• 

915.li 

91. 

.035 

0 

TYPB• 

916.37 

25. 

.030 

14 

TYPB• 

918.06 

27. 

.OJO 

EG 

ACB 

XNCB 

0 

ITRIAL IDC 

l!V BL 

AAOB VOL 

XNR 11TH 

ICONT CORAB 

I TARGET• 

.OJ .35 

o. 18. 

.060 .ooo 
0 .oo 

I TARGET"' 

••• ••• 
•• 19 • 

.060 .ooo 
0 .oo 

I TARGBT• ... • 01 

o. 19. 

.030 .ooo 
0 .oo 

I TARGET-

.42 

o. 
.030 

0 

l!V 

AROB 

XNR 

ICONT 

1.67 

19. 

.ooo 
.oo 

BL 

VOL 

11TH 

CORAB 

OLOSS BA!l1< BLBV 

TWA LEP"l'/RIGHT 

BI.MIR SSTA 

TOPWID BHDST 

78.000 

.14 917.40 

II. 916. 70 

909.10 11.59 

38.78 50. 36 

160.000 

.oo 913.50 

11. 913.50 

5110.20 68.75 

31.95 100. 71 

160.000 

••• 915. 50 

11. 915.50 

914.50 69.83 

27.44 97.27 

107.000 

.02 918.80 

II. 918.00 

915.10 u.10 

18.01 59.11 

OLOSS BANK ELZY 

TWA LEFT/RIGHT 

BLHIN SSTA 

TOPWID BHDST 

G#,,___j 
,._ 

<313 

PAGE 



• 

• 

-

•SECNO 11.5100 

11.510 3.04 919.14 .oo 918.36 9151.32 

1351. o. 1351. o. o. 41. 

.70 .oo 3.41 .oo .030 .030 

.002435 300. 300. 300. 3 0 

0 

•SECNO 12.000 

3685 20 TRIALS A'.I.TEKPTED WSEL,CWSEL 

36513 PROBABLE MIHIKUM SPECIFIC ENERGY 

3720 CRITICAL DBPTB ASSUMED 

3470 ENCROACBXEHT STATIONS• 1.0 3051.0 TYPB• 

12.00 .77 ... .,, .. ., ~,u.~, nc.n !120. 75 921.20 

139-. 7. 111. 20. 3. 27. 

.70 2.35 4.16 2.51 ~030 .030 

• 012070 100 • 95. 100. 20 11 

0 

1 

01-13-512 09132122 

.................................................. 
BEC2 RELEASE DATED HOV 76 UPDATED MAY 1984 

ERROR CORR - Ol,02,03,04,05,06 

MODIFICATION,- 50,51,52,53,54,55,56 

IBH-PC-XT VERSION AUGUST 15185 

................................................... 

.18 1.16 • 10 920.00 

o. "· 11. 919.40 

.030 .ooo 916.10 18.61 

0 .oo 23.73 U.35 

1 TARGET• 308.000 

.23 .44 .Cl 920.40 

•• "· 11. 5120.40 

.030 .ooo 5120.20 551. 32 

0 .oo 751.46 138.78 

PAGJ! 

THIS RUN EXECUTED 01-13-92 



• 

• 

• 

Tl RAHDOLPB DRAIN YLOOD ANALYSIS - 10/87 APPEAL PILBzAPPEAL 

T2 CITY OP NORTHVILLE JOB HO. 6800-50 500-YEAR BVENT 

Tl RANDOLPH DRAIN 

Jl ICHECK IHQ HIHV IDIR 6TRT KB'l'RIC HVINS 

-10. 5. o. o. .000000 .oo • o 

J2 NPROF IPLOT PIU'VS XSECV XSECB FH ALLDC 

15-000 .ooo -1.000 .ooo .ooo 

l 

01-13-512 09132122 

SECNO 

Q 

TIME 

SLOPE 

DBPTB 

QLOB 

VLOB 

XLOBL 

•PROP • 
CCHVa • 400 CBBV• 

•SECNO 1.000 

3280 CROSS SEC°TION 

1.00 e.n 
609. 193. 

.vv J.oOU 

.000170 o. 
0 

•SBCNO 2.000 

3280 CROSS SECTION 

2.00 8.19 

609. 187. 

.01 1.84 

.000264 55. 

0 

•SECNO 2.2so 

3280 CROSS SECTION 

2.25 6.S2 

609. 193. 

.02 2.40 

• 0005 08 154. 

0 

*SECNO 2.500 

2.50 4.92 

509. 211. 

• o, 3,03 

.001890 154. 

0 

CWSEL 

QCB 

VCB 

XLCB 

.600 

CRIWS 

QROB 

VROB 

XLOBR 

1.00 BXTBNDBD 

891.09 .oo 
278. 13B. 

,I. oDD 1.43 

o. o. 

2.00 BXTBNDBO 

891.09 .oo 
296. 126. 

J.15 1.67 

52. 45. 

:Z.25 EXTENDED 

891.12 .oo 
254. 162. 

4.06 2.60 

159. 157. 

891.22 .oo 
295. 103 • 

5.55 2.94 

159. 156. 

WSBLK EG 

ALOB ACB 

XNL XNCB 

ITRIAL IDC 

2.09 PEET 

891.09 891.16 

120. 104. 

.v~v .u.,u 

0 0 

1.50 FEET 

.oo 891.19 

102. , .. 
.030 .030 

0 0 

1.12 l"BB'l' 

.00 891.29 

so. .,. 
.030 .030 

0 0 

.oo B!H.53 

.,. 53. 

.030 .030 

2 0 

.ooo 

BV 

AROB 

XKR 

ICONT 

.07 

"· 
.u.,u 

0 

• 10 

70. 

.030 

0 

.16 .,. 
.030 

0 

• JO 

JS. 

.030 

0 

.ooo 

HL 

VOL 

W'1'N 

CORAR 

.oo 
o. 

oUUU 

.oo 

• 01 

o. 
.ooo 
.oo 

.06 ,. 
.ooo 
.oo 

... 
2. 

.ooo 
.00 

(I WSBL 

o • 891.090 

IBW CHHIM 

.ooo .ooo 

CLOSS B.ANIC BLEV 

TWA LEFT/RIGHT 

BLMIN SS'l'A 

TOPWID ENDST 

.oo 883.00 

o. 883.20 

882. 30 .vv 

79.00 79.00 

.02 883.60 

o. 883.80 

882.90 .oo 
79.00 79.00 

.04 ass.so 

o. BBS. 10 

884.50 .00 

71.18 71.18 

.OS 888.00 ,. ee8.00 

885.30 71.35 

89.39 160.75 

PO 

.ooo 

ITRACB 

.ooo 

PAGB 



• 

• 

-• 

0 

1 

•SECNO 3.000 

3685 20 TRIALS AT'l'BKPTED WSBL,CWSBL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DBPTB ASSUMED 

3.00 

609 • 

.a, 
.006492 

01-13-92 

SECNO 

0 

TIHB 

SLOPE 

3.24 

191. 

4.59 

582. 

896.44 

202. 

7.61 

637. 

09s32z22 

Ol!PTJ! 

QLOB 

VLOB 

XLOBL 

CWSEL 

OCB 
VCB 

XLCR 

•&ECHO 3,500 

3.50 3.21 902.41 

609. 186. 234. 

• 10 3.02 a.3e 

.011975 710. 750. 

896 .44 

215. 

4.48 

482. 

CRIWS 

QROB 

VROB 

XLOBR 

902.37 

is§ • 

3.11 

615. 

0 

•SECNO 3. 750 

3.75 4.51 904.. 31 903.76 

609. es. 259. 265. 

.11 1.31 6.63 2.52 

.004375 195. 250. 265. 

0 

•SECNO 4.000 

4.00 4.55 905.15 .oo 
609. 235. 142. 230. 

.15 1.30 3.26 1.35 

.000994 230. 265. 245. 

0 

•SBCNO 5.000 

s.oo 3.31 905.91 .oo 
407. 172. 115. 120. 

.JS 1.03 2.14 .,o 
.000596 905. !i115. 920. 

0 

*SECNO 5.500 

3470 ENCROACHMENT STATIONSa 110.0 

5.50 3.69 905.99 .oo 
407 • ••• 277. 74 • 

= 415 • 42 .81 .42 
• 000012 280 • 285. JOS. 

0 

.. SECNO 6.000 

3585 20 TRIALS A'lTEHPTBD WSBL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTB ASSUMED 

.oo 
42. 

.030 

20 

WSBLX 

ALOB 

XNL 

896.95 

27. 

.030 

18 

BG 

ACB 

XNCB 

ITRIAL IDC 

.oo 902.92 

62. 28. 

.060 .035 

11 5 

.oo 904.64. 

05. 39. 

.060 .035 

4 12 

.oo 905.21 

181. ... 
.060 .035 

3 0 

.oo 905.94 

1!57. 5t. 

.050 .035 

3 0 

330.0 TYPE• 

904.88 905.00 

136. 340. 

.9159 .935 

2 0 

.51 

48. 

.030 

0 

BV 

AROB 

XNR 

ICONT 

.51 

u. 
.060 

0 

• 34 

105. 

.060 

0 

• o, 
171 • 

.060 

0 

.OJ 

133. 

.060 

0 

1.84 

4. 

.ooo 
.oo 

EL 

VOL 
,rm 

CORAR 

s.n ,. 
.ooo 
.oo 

1.65 

7. 

.ooo 
.oo 

.45 

•• 
.ooo 
.oo 

.73 

15. 

.ooo 
.oo 

1 TARGET• 

.01 .os 
176. 20. 

.060 .ooo 
0 .oo 

.12 

2. 

893.20 

94.99 

894.60 

894.60 

24.57 

119.57 

OLOSS 8AHX BI.EV 

TWA LEP'l'/RIGBT 

ELKIN SSTA 

'l'OPWID ENllST 

.oo 900.80 

•• 900.50 

899.20 73.20 

133.10 206.30 

.01 901.20 

s. 901.70 

899.80 60. 77 

294.86 355.64 

.11 902.10 

•• 901.80 

900.50 28.09 

209.75 237.85 

.01 903.10 

10. 903.50 

902.60 135.40 

187.84 323.24 

220.000 

.01 902.90 

12. 903.00 

902,39 118.04 

211.96 330.00 

PAGE 



• 

• 

• 

3470 EHCROACBMENT STATIONS• 

0 

01-13-92 

6ECNO 

Q 

TIME 

SLOPE 

6.00 ... ,~,. 

.47 

• 024442 

09132r22 

DEPTH 

QLOB 

VI.OB 

XLOBL 

1.25 

··"· 3.54 

11150 • 

CWSEL 

OCH 
VCB 

XLCB 

5106.35 ... 
7.28 

160. 

*SECNO 6.900 

113.0 

CRIWS 

QROB 

VROB 

XLOBR 

5106.35 

, . 
2.57 

170. 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 EHCROACBNENT STATIONS• .2 

6.90 2.514 5108.24 908.24 

232. 25. 165. 42. 

.47 3.03 9.02 3.24 

• 011021 80 • so. so. 
0 

•SECNO 6.5140 

3301 HV CHANGED HORE THAN HVINS 

3470 BNCROACHHEN'I' STATIONS• 75.0 

6.94 3.69 909.07 .oo 
232. 21. 190. 20, 

,48 1.78 5.01 1.81 

• 004014 20. 20. 20 • 

0 

•SECNO 6.950 

3470 ENCROACBHEN'l' STATIONS• 75.0 

6.95 3.70 909.23 .oo 
232. 21, 190. 20. 

.48 1.77 5.77 1.80 

.003939 40, 40. 40, 

0 

*B!CNO 7.000 

l 

01-13-512 09t32:22 

175.0 TrPE• 

WSBLK 

ALOB 

BG 

ACB 

XNL XNCB 

ITRIAL IDC 

906.01 510115.77 

,u. ... 
.060 .035 

20 22 

31.8 =•-
907.29 5109 .18 

•• 18. 

.060 .035 

2 17 

208.0 =•-
907 .97 9051.51 

12. JJ. 

.060 .035 

5 0 

208.0 =•· 
908.16 909.67 

12. 33. 

.060 .035 

2 0 

1 TARGET• 

BV 

AROB 

XNR 

ICON'I' 

.42 .. 
.060 

0 

BL 

VOL 

WTN 

CORAR 

.OJ .. . 
.000 

.00 

1 TARGB'l'• 

• 94 1.26 

13. 21. 

.060 .ooo 
0 .oo 

1 TARGET• 

.44 .12 

ll, 21, 

.060 .ooo 
0 .oo 

l TARGET• 

.43 .u 
u. 21. 

.060 .ooo 
0 .oo 

1152.000 

OLOSS BAN1t ELEV 

'l'WA LBl"T/RIGBT 

BLMIN 

TOPWID 

.25 .. . 
905.10 

1152.00 

31.11500 

.31 

12. 

905.30 

23.33 

133.000 

,20 

12, 

905.38 

28.22 

133.000 

.oo 
12. 

905.53 

28.33 

SSTA 

ENDST 

5105.10 

905.30 

113-00 

17.5.00 

905.50 

5105.50 

2.65 

25.98 

906.58 

906.48 

85.42 

113.64 

906.73 

906.63 

85.36 

113.0 

PAGB 

PAGE 



SECNO DEPTH CWSEL CRIWS WSEU:: BG 11V BL OLOSS BAli'X BLBV 

Q QLOB QCB QROB AI.OB ACB AROB VOL TWA LEPT/RIGB'l' 

TINE VLOB VCB VROB XNL XNCB XNR WTN ELM.IN SSTA 

SLOP£ XLOBL XI.CB XLOBR ITRIAL IDC ICOHT CORAR TOPWID BNDST 

• 3470 BHCROACHKEHT STATIONS• 75.0 208.0 TYPBs 1 TARGB'T• 133.000 

7.00 3.69 !H0.12 ,DO 909.07 910.56 ,44 ••• .oo 907.63 

232. 21, 190. 20, 12, 33. 11, 21, 12. 907.53 

,49 1.77 5. 79 1.81 .0150 .035 .060 .ooo 906.43 85.39 

• 003978 225. 225 • 225. 0 0 0 .oo 20.:n 113.66 

0 

•SECNO 8.000 

WATER EL•X5 CARD• 917.430 

3470 ENCROACHMENT STATIONS• 1,0 79.0 TYPB• 1 TARGET• 18.000 

a.co 8.33 917.43 ,00 913.48 917.45 ,02 .14 ,17 917 .40 

232. o. 232. o. o. 233. 2, 23, 13. 916. 70 

••• .oo ••• ,ll .060 .035 .060 .ooo 909.10 4.50 

.000076 578. 578. 578. 0 0 0 .oo 58.75 63.25 

0 

•SECNO 9.000 

3470 BNCROACBMBNT STATIONS• 1,0 161.0 TYPB• 1 TAR.GET• 160.000 

9.00 7.24 917.44 .00 913.56 917.47 .03 ,02 ,01 913.50 

207. 3. us. .. •• 148 • 24, 24, 13, !HJ.SO 

••• .31 1.32 ,37 .060 .035 .060 .ooo 910.20 66.33 

.000095 185. 185. 185. 2 0 0 .oo 41.60 107.93 

0 

ccav- .BOO CBIIV• .900 

•SECNO 10.000 • 3470 ENCROACHMENT STATIONS• 1,0 161.0 TYPB• 1 TARGET• 160.000 

10.00 2.93 917.43 .00 915. 54 917.56 ,13 .oo .o, us.so 
207. •• 189. 13. 3. 64, •• 24, 13, sns.so ... 1.43 2.98 1.55 .030 .030 .030 .ooo 914.50 67.lfi 

.001045 •• •• •• 0 0 0 .oo 37.19 104.35 

0 

ccav- .400 CEBV .. .600 

•SECNO 11.000 

3101 IN CRANGEO MORE THAN BVINS 

7185 MINIMUM SPECIFIC ENERGY 

1 

01-13-92 09:32:22 PAGB 

SECNO DEPTH CWSEL CRIWS WSEU:: BG 11V BL OLOSS BANI< BLBV 

Q QLOB QCB QROB AI.OB ACB AROB VOL TWA LEPT/RIGBT 

TIME VI.OB VCB VROB XNL XNCB XNR liTll BLMIN SSTA 
SLOPB XLOBL Xl.CB XLOBR ITRIAL roe ICOHT CORAR TOPWID BROST 

• 



• 

• 

• 

3720 CRITICAL OBPTB ASSUMED 

3470 BNCROACBKENT STATIONS• 1.0 108.0 =•-
11.00 2.66 917.76 917. 76 917.14 918.55 

207. o. 207. o. o. 29. 

• 70 .oo 7.13 .oo .030 .030 

.012350 179. 179. 179. 0 12 

0 

•SECNO 11.900 

3301 BV CBANGSD MOR.B THAN BVINS 

11.90 3.71 919.81 .oo 918.36 920.00 

207. o. 204 • 3. o. 58. 

• 72 • oo 3.54 . " .030 .030 

.001970 300. 300. 300. 4 0 

0 

•SECNO 12.000 

3685 20 TRIALS A'l"l'EHPTED WSBL,CWSBL 

3693 PROBABLE NINIKUN SPECIFIC ENERGY 

3720 CRITICAL DBPTB ASSUMED 

3470 ENCR.OACHHBNT STATIONSa 1.0 309.0 =•-
12 .oo .92 921.12 921.12 920.75 921.41 

207. 13. 154. 40. 5. 33. 

.73 2.10 4.68 3.03 .030 .030 

• 011569 100 • 95. 100. 20 11 

0 

l 

01-13-92 09132122 

.....•................•......•.........•••........ 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 

ERROR CORR - Ol,02,03,04,05,0fi 

MODIFICATION - 50,51,52,53,54,55,Sfi 

IBM-PC-XT VERSION AUGUST 1985 

.............•..........•......................... 

1 TARGET• 107.000 

• 7' .45 .40 918.80 

o. 24. 13. 918.00 

.030 .ooo 915.10 40.U 

0 .oo 18.79 59 .43 

·" 1.21 .24 920.00 

3. 25. 13. '19.40 

.030 .ooo 916.10 15.Bl 

0 .oo 44.21 fi0.02 

1 TARGBT• JOB.COO 

·" . 38 .o, 920.40 

13. 25. 14. 920.40 

.030 .ooo 920.20 56.45 

0 .oo 90.70 147.15 

PAGE 

TBIS RUH EXECUTED 01-13-92 



• • • ROTE- ASTERISK(,..) AT LEFT OF CROSS-SEC'I'ION NUMBER INDICATES MESSAGE IR SUMMARY OF ERRORS LIST 

RANDOLPH DRAIN 

SUMMARY PRINTOUT TABLE 150 

SECNO XI.CH ELtRD ELLC HLMIN Q CWSEL CRIWS EG 10!:•S VCB AREA .on. 

1.000 .00 .oo .oo 882. 30 236.00 886.34 .oo 886. 54 10.63 3.94 71.22 72.37 

1.000 .oo .oo .oo 882.30 414.00 888.05 .00 888.26 7.34 4.17 1.24.29 152.84 

1.000 .00 .oo .oo 882.30 494.00 888.80 .oo 888 .99 5.89 4.06 157.94 203.63 

1.000 .oo .oo .oo 882. JO 609.00 891.09 .00 en.u 1.70 2.68 320.71 466.45 

2.000 52.00 .oo .oo 882. 90 236.00 886.36 .oo 886. 71 23.98 5.11 53.66 48.19 

2.000 52.00 .oo .oo 882.90 414.00 888.06 .oo 888.]7 12.94 5.02 101.60 115.10 

2.000 52 .oo .oo .00 882.90 494.00 888.80 .oo 8851.08 10.02 4.87 127.48 1s6 .oa 
2.000 52.00 .oo .oo 882.90 609.00 891.09 .oo 891.U 2.64 3.15 271.29 374.89 

2.250 159.00 .oo .oo 884.60 236.00 887.25 887.25 888.09 83.46 1.n 35.01 25.83 

2.250 159.00 .oo .oo 884 .60 414.00 888.20 .00 8851.13 63.81 8.u 551.36 51.83 

2.250 1551 .00 .00 .oo 884.60 494.00 888.512 .00 8851.60 38.03 1.60 81.513 80.11 

2.250 1551.00 .oo .oo 884.60 609.00 891.12 .oo 891.29 6.08 4.06 205.45 246.93 

2.500 1551.00 .oo .oo B86.30 236.00 889 .16 B851.16 B851.85 71.36 7.10 40.30 27.514 . 2.500 1551.00 .oo .oo 886.30 414.00 889.88 889.88 8510.65 63.35 7.99 68.41 52.01 

2.500 1551.00 .oo .oo 886.30 494.00 8510.15 8510.15 8510.91 58.90 8.u 81.31 64.37 

2.500 159.00 .oo .oo 886.30 609.00 8511.22 .oo 891.53 18.90 5.55 157. 72 uo.08 

. 3.000 637 .oo .oo .oo 8513.20 236.00 895.68 895.68 8516.09 68.24 6.39 54.54 28.57 . 3.000 637.00 .00 .oo 8513.20 414.00 8516 .10 8516.10 8516. 55 65.15 7.03 86.34 51.29 

3.000 637.00 .oo .oo 893.20 4514.00 8516.25 896.25 896. 73 64.44 7.27 951. 42 61.54 . 3.000 637.00 .oo .oo 8513.20 609.00 8516.44 8516.44 8516.515 64.92 7.61 116.34 75.58 

. 3.500 750.00 .oo .oo 85151.20 236.00 901.75 901. 75 5102 .12 101.515 6.32 73.67 23.37 . 3.500 750.00 .oo .oo B519.20 414 .00 902 .11 5102.11 902.56 112. 95 7.48 112.515 3B.515 

3.500 750.00 .oo .oo 85151.20 4514.00 5102.23 5102.22 5102. 72 120.28 7.99 127 .02 45.04 

3.500 750.00 .oo .oo 85151.20 609 .oo 5102.41 5102.37 5102.512 119.75 8.38 150.47 55.65 



• • • J.750 250.00 .oo .oo 899. 80 236.00 903.31 .oo 903.54 34.21 4 .82 91.35 40.35 

3.750 250.00 .oo .00 899.80 414.00 903.88 .oo 904.18 41.13 5 • .94 137. 86 64.55 

3. 750 2so.oo .oo .oo 899.80 494.00 904.0B .. oo 904-40 41:89 !i .24 160.54 76.:33 

3. 750 2so.oo .oo .oo 899.80 609.00 904.31 903.76 904.64 43.75 6.63 209.39 92.07 

SECHO XLCB ELTRD ELLC EI.HIN 0 CWSEL CRilfS EG lQK.-s VCB AREA .Ollt. 

4.000 265.00 .oo .oo 909.so 236.00 903.99 .oo 904.03 10!9~ 2.159 ~B?.68 74-~~ 

4.000 26 5. 00 .oo .oo 900.50 414.00 904.156 .oo 904. 71 9.32 2.89 301.20 135.60 

4.000 265.00 .00 .oo 900.50 494.00 904.89 .oo 904.94 9.40 3.03 344..29 161.13 

4.000 265.00 .oo .oo 900.50 609.00 905.15 .00 905.21 9.94 3.26 JU.29 193.12 

s.ooo 915.00 .oo .oo 902.60 159.00 904.82 .oo 904.84 7.32 1.75 170.62 58. 77 

5.000 915.00 .00 .oo 902.60 265.00 905.40 .oo 905.42 5.91 1.88 263.08 109.00 

s.ooo us.co .oo .oo 902.60 323.00 905.63 .oo 905.66 5.89 1.99 302.U 133.14 

5.000 915.00 .oo .oo 902.60 407.00 905.U .oo 905.94 5.96 2. 14 354.38 166.70 

5.500 285.00 .oo • 00 902.30 159.00 904.88 .oo 904-88 ... ... 418.86 238.42 

5.500 285.00 .oo .oo 902.30 265.00 905.47 .oo 905-47 .55 ••• 540.68 357.17 

5.500 285.00 .oo .oo 902.30 323.00 905.70 .00 905.70 .62 • 71 589.81 410.06 

5.500 285.00 .oo .oo 902.30 407.00 905.99 .oo 906.00 .72 .Bl 651.63 480.44 

. 6.000 16 O. 00 .oo .00 5105.10 110.00 5106.01 906.01 906-28 235.03 5.66 33.24 7.18 

6.000 160.00 .oo .oo 905.10 161.00 906 .17 906.17 5106.50 239.12 6.42 42.84 10.41 

. 6.000 160.00 .oo .oo 905.10 180.00 5106.22 906.22 5106.57 238.22 6.64 46.20 11.66 

15.000 1150-00 .oo .oo 905.10 232.00 906.35 906.35 906. 77 244.42 7.28 54.10 14.84 

. 6.5100 80.oo .oo .oo 5105.30 110.00 5107 .29 907.251 907.98 122.54 7.31 20.53 9.94 

6.900 80.oo .00 .oo 905.30 1n.oo 5107. 73 5107.73 908.55 116.06 8.15 28.67 14.514 

. 6.900 00.00 .oo .oo 905.30 180.00 907.88 907.88 5108.73 113. 39 8. 39 31.74 16.510 

. 15.900 so.co .oo .oo 905.30 232.00 908.24 908.24 909.18 110.21 9.02 39.153 22.10 

15.940 20.00 .oo .oo 905.38 110.00 907.97 .oo 908.27 44.115 4.63 29.08 16.55 

6.940 20.00 . ., .uu 905.38 lU.00 5108.49 M 908.86 41.49 < •• 40.75 25.00 .uu :J • ._D 

15.940 20.00 .00 .oo 905.38 180.00 908.65 .oo 5109.04 41.21 5.37 44.81 28.04 

15 .940 20.00 .oo .oo 5105.38 232 .oo 909.07 .00 909.51 40.14 5.81 55.94 315.62 

6.5150 40.00 .oo .oo 905.53 110.00 908.16 .oo 908.45 40.52 4.50 30.12 17.28 

6.950 40.00 .00 .oo 905.53 161.00 908.67 .oo 9051.02 39.78 5.11 41.46 25.53 

6.950 40.00 .oo .oo 905.53 180.00 908.83 .oo 909.21 39.75 5.31 45.49 28.55 

6 .950 40.00 .oo .oo 905.53 232.00 9051.23 .oo 909.157 39 -39 5.11 515 .39 315 .97 



• • • 7.000 225.00 .oo .oo 906.CJ 110.00 909.07 .oo 909.36 40.06 4.48 30.25 17.38 

7.000 225.00 .oo .oo 906.43 161.00 909.56 .oo 909.92 39. 73 5.11 41.48 25.54 

7 .ooo 225.00 .00 .oo 906 .43 180.00 909.72 .oo 910.10 39.79 5.31 45 .. 46 28.54 

1.000 225.00 .oo .oo 906.CJ 232.00 910.12 .oo 5110.56 39. 78 5.79 56.16 36. 79 

B.000 578.00 .oo .oo 909.10 110 .oo 913 .48 .oo !Hl .52 4.02 1.51 72 .. 98 54.86 

. 8.000 578.00 .oo .oo 909.10 161.00 914.41 .oo 914.45 3.45 1.57 102. 77 86. 72 

e.ooo 579.00 .00 .00 909.10 1B0.00 915.11 .oo 915.14 2.37 1.40 128.0 lU .89 

. s.ooo 578.00 .oo .oo 909.10 232.00 917.,U .oo n 7 .cs • 76 ... 235 .63 266 .82 

9.000 185.00 .oo .oo 910.20 73.00 913.56 .oo 913 .60 4.61 1.43 51.11 33.H 

9.000 185.00 .oo .oo 5110 .20 106.00 914.48 .oo UC .51 2.81 1.43 75 .. 97 63.23 

,.ooo 185.00 .oo .oo 910.20 139.00 915-15 .oo 915,19 2.40 1.51 96.50 89. 70 

9,000 185.00 .oo .oo 910.20 207.00 917 .44 .oo 917 ,47 ·" 1,32 180.75 211,93 

SECN'O lCLCB ELTRD ELLC ELHIN Q CWSBL CRIWS BG l0J:•S VCB AREA .ou 

. 10.000 8.60 .oo .oo 5114.50 73.00 5115.S4 915.54 915 .. 86 158.61 4.60 15.88 5.80 

. 10.000 8.60 .oo .oo 5114.50 1015.00 915. 71 915. 71 916 .. 13 U6.96 5.21 20.45 8.74 

10.000 8.60 .00 .00 914.SO 139.00 915.89 915.89 916 .. 37 129.58 5.58 25.21 12.21 

10.000 8.60 .oo .oo 914. 50 207.00 917.43 .oo 911.S6 10.45 2.98 75.39 64.02 

11.000 179.00 .oo .oo 915.10 73.00 917.14 .oo 917.38 50.72 3.93 18.60 10.25 

11.000 179 .oo .00 .oo 915.10 1015.00 5117.43 .oo 917. 76 59.27 4.57 23.17 13. 77 

11.000 179 .oo .oo .oo 915.10 139 .oo 917 .64 .oo 918 .. 06 70.27 5.22 26.62 16 .58 

. 11.000 179.00 .oo .oo 915.10 207.00 5117.76 917.76 918.S5 123.50 7.13 29.03 18.63 

11.900 300.00 .oo .oo 916.10 73.00 5118.36 .oo 918 .. 50 26.96 3.01 24.22 14.06 

11.900 JOO.CO .oo .oo 916.10 1015.00 918.78 .oo u8.95 25.77 3.26 32.54 20.88 

11.900 300.00 .oo .oo 916 .10 139 .oo 5119. 14 .oo 919. 32 24.35 3.41 40.71 28.17 

11.900 300.00 .oo .oo 916.10 207.00 5119.81 .oo 920.00 19.70 3.54 61.19 46.64 

. 12.000 95.00 .oo .oo 5120.20 73.00 920.75 920. 75 920. 94 148.21 3.56 22.50 6.00 

. u.ooa SiS.00 .co .co 920.20 iOti.OO 920.86 920.86 921.08 142.86 4.02 29.152 8.87 

. 12 .ooo 95.00 .oo .oo 920.20 139.00 920.517 920. 97 921.20 120. 70 4.115 37.93 12.65 

. 12 .ooo 95.00 .oo .oo 920.20 207.00 921.12 921.12 921.41 115.69 4.68 50 • .97 19.25 

l 
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RANDOLPH DRAIN 

SUMMARY PRINTOUT TABLB 150 

SECNO Q CWSEL DIFWSP DIFWSX DIPKWS TOPWID XLCB 

• 1.000 236.00 886.34 .oo .oo .oo 26.98 .oo 
1.000 414.00 888.05 1.71 .oo .oo 37.23 .oo 
1.000 04.00 888.80 • 75 .oo .oo 52.50 .oo 
1.000 609.00 891.09 2.29 .oo .oo 79.00 .oo 

2.000 236.00 886.36 .oo .02 .oo 24.31 52.00 

2.000 414.00 888.06 1. 70 .01 .oo 32.15 52.00 

2.000 4514.00 888.80 .74 .oo .oo 40.33 52.00 

2.000 6051.00 8511.051 2.251 .oo .oo 751.00 52.00 

• 2.250 236.00 887.25 .oo .8. .oo 22.u 159.00 

2.250 414.00 888.20 .95 .14 .oo 28.79 1551.00 

2.250 494.00 888.92 • 72 • 12 .oo 35.75 1551.00 

2.250 609.00 891.12 2.21 .04 .oo 71.1B 159.00 

• 2.500 236.00 889.U .oo 1.90 .oo 32 .55 159.00 

• 2.500 414.00 8H.88 • 72 1.68 .oo 45. 36 159.00 

• 2.500 494 .oo 8510.15 .27 1.23 .oo 52.51 159. 00 

2.500 609.00 891.22 1.08 • 10 .oo 89. 39 159 .oo 

• J.000 236.00 8515.68 .oo 6.52 .oo 66.57 637.00 

• 3.000 414.00 896.10 .43 6.22 .oo 82.515 637.00 

• 3.000 4514.00 8516.25 • 15 6.11 .oo 88.30 637.00 

3.000 609.00 896.44 • 18 s.22 .oo 94.99 637.00 

• J.500 236.00 5101.75 .oo 6.08 .oo 5151.fiS 750.00 

• 3.500 414.00 902.11 .3. 6.01 .oo 118.17 750.00 

J.500 494.00 902.23 .12 5.91 .oo 123.9B 750 .oo 

J.500 609.00 902.41 • 18 5.517 .oo 133.10 750.00 

J.750 236.00 903.31 .oo 1.55 .oo 74.20 250.00 

J.750 414.00 5103.88 .57 1.76 .oo 91.051 250.00 

3. 750 494.00 5104.08 .21 1.85 .oo 151.17 250.00 

J.750 6051.00 5104.31 .22 1.851 .oo 294.86 250.00 

4.000 2315.00 903.99 .oo .08 .oo 147.09 2155.00 

4.000 414.00 904 ... 66 .67 • 79 .oo 183.74 265.00 

4.000 494.00 904. 89 .23 .81 .oo 195.915 2155.00 

4.000 609.00 905.15 .26 .84 .oo 209.715 2155.00 

5.000 159 .oo 904. 82 .oo .83 .oo 150.31 915.00 

s.ooo 2155.00 905.40 .58 .74 .58 lfi!il.31 915.00 

5.000 323.00 905.63 .23 .74 .81 177.54 915.00 

5.000 407.00 905.91 .29 .77 .oo 187.84 915.00 

I 
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6ECHO Q CWSEL DIPWSP DIFWSX DIFKWS TOPWID XLCB 

5.soo 159.00 904.88 .oo .o, .oo 207. 52 20s.00 
5.500 2fi5.00 905.47 .s8 .07 .58 209.86 285.00 
5.500 323.00 905.70 .23 .07 .82 210.n 20s.oo 

• 5.500 407 .oo 905.99 .29 .08 1.11 211.96 285.00 

• 6.000 110.00 906.01 .oo 1.13 .oo 60.65 160.00 . 6.000 161.00 906.17 ·" • 70 ·" 62.00 160.00 

• 6.000 100.00 906.22 .OS .52 .21 62.00 160.QO . fi.000 232.00 90fi.35 .13 ·" ·" 62.00 160.00 

• 6.SiOO ii0.00 Si07.2Si .oo i.28 .oo i6.15 eo.oo . 6.900 161.00 907.73 .45 1.57 .45 19.83 eo.oo 
15.900 180.00 907.88 .15 1.66 .,o 20.87 00.00 . 6.900 232.00 908.24 ·" 1.89 ••• 23.33 00.00 

6.940 110.00 907 .97 .oo .68 .oo 20.27 20.00 
6.940 161.00 908.49 • 52 • 76 .52 24.04 20.00 
6.940 180.00 908.65 ·" ·" ... 25.23 20.00 
15.940 232.00 909.07 .u .BJ 1.10 20.22 20.00 

6 .950 110.00 908. lfi .oo .19 .oo 20.63 40.00 
6.950 lU.00 908.67 .51 .,. .s, 24.26 40.QQ 
6.950 180.00 908.83 .16 .,. .67 25.42 40.00 
6.950 232.00 909.23 .41 • 17 1.07 28.33 40.00 

1.000 110.00 909.07 .oo .91 .oo 20.fiB 225.oo 
7.000 lU.00 909.56 ... -•o ... 24.26 225.00 
1.000 180.00 909.72 .16 ••• .65 25.42 225.00 
7.ooo 23.2.00 !H0.12 .40 .e, 1.05 28 .. 27 2.25.00 • . 0.000 110.00 913.48 .oo 4.41 .oo 29.34 578.00 
a.ooo 161.00 914.41 .93 4.85 .93 34. 72 578.oo . e.ooo 180.00 915.11 .70 5.39 1.53 38,.78 578.00 . e.ooo 232.00 917.43 2.32 7.31 3.95 58 .. 75 578.00 

9.ooo 73.00 913.56 .oo .OB .oo 25.27 185.00 
9 .ooo 106.00 914.48 .91 .07 .91 29 .12 185.00 
9.000 139 .co 915.1S .67 .04 l.S9 31.95 10s.oo 

9.ooo 207.00 917.44 2.29 .01 , ... u.,o 185.00 

. 10. 000 73.00 915.54 .oo 1.97 .oo 25.22 8.150 . 10.000 106.00 915. 71 • 1B 1.23 • 1B 215 .. 33 8.150 . 10.000 139.00 915.89 .1B • 74 • JS H .. 44 0.,0 
10.000 207 .oo 917.43 1.54 -.01 1.90 37.19 8.150 

11.000 73.00 917 .14 .oo 1.u .oo 15.15 179 .oo 
u.ooo 106.0-0 917.U .H i.72 -~'!t ib.84 i'H.00 
11.000 139.00 917.64 .20 1.75 .so 18.01 179.00 . 11.000 207.00 917. 76 • 12 .JJ .62 18. 79 179.00 

I 

01-13-92 09:32122 PAGB 

• 



SECHO 0 CWSEL DIFWSP DIPWSX DIFKWS 'l'OPWID XLCB 

11.900 73.00 918.36 .oo 1.22 .oo 18.40 300.00 

11.,00 106.00 918.78 .42 1.35 .. , 21.26 300.00 

• 11.,00 13'.00 n,.u .]5 1.50 .78 23.73 300.00 

11.,00 207.00 919.81 .67 2.04 1.45 44.21 300.00 

• 12.000 73.00 920.75 .oo 2.39 .oo U.37 95.00 

• 12. 000 106.00 920.86 .10 2.08 .10 71.58 95.00 

• 12 .ooo 139.00 920.97 .11 1.83 .21 79 .46 95.00 

12. 000 207.00 921.12 .15 1. 32 • 37 90.70 95.00 

• 

• 



SUKHAR.Y OF ERR.ORS AND SPECIAL NOTES 

CAUTION SBCNO• 2.250 PROFILE• CRITICAL DBPTH ASSUMED 

CAUTION SECNO• 2.250 PROFILE• MINIMUM SPECIFIC BHERGY 

• CAUTION SBCNO• 2.500 PROFILE• CRITICAL DBPTB ASSUMED 

CAUTION SBCNO• 2.500 PROFILE• 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO• 2.500 PROFILE• 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 2.500 PROFILE• 2 JtINIHUM SPECIFIC ENERGY 

CAUTION SECNO• 2.500 PROFILE• 3 CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 2.500 PROFILE• 3 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO• 3.000 PROFILE• 1 CRITICAL DBPTB ASSUMED 

CAUTION SBCNO• 3,000 PROFILE• 1 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO• 3.000 PROFILE• 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO• 3.000 PROFILE• 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 3.000 PROFILE• 2 HIRIMOH SPECIFIC ENERGY 

CAU"t'lQN SECNO• 3.000 PRQF:U.~• 3 CRl'l'lCAL DR!i'TH ASSUMED 

CAUTION SECRO• 3.000 PROFILE• 3 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3.000 PROFILE• 4 CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 3.000 PROFILE• 4 PROBABLE MINIMUM SPECIFIC Elll!RGY 

CAUTION SECNO• 3,000 PROFILE"' 4 20 TRIALS ATTEMPTED TO BALANCE WSBL 

CAUTION SECNO- 3.500 PROFILE• 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 3. 500 PROFILE• 1 MINIMUM SPECIFIC BHBRGY 

CAUTION SECNO• 3. 500 PROFILE• 2 CRITICAL DEPTH ASSUMED 

CAUTION SBCNO• 3. 500 PROFILE• 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO• 6.000 PROFILE• 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNOa 6.000 PROFILE• 1 PROBABLE MINIMUM SPECIFIC BHBRGY • CAUT.ION SBCNO• 15.000 PROFILE• 1 2 0 TRIALS A'lTBMPTBD TO BALANCE WSEL ., 
CAUTION SECNO .. 6.000 PROFILE• ' CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 6,000 PROFILE• ' PROBABLE MINIMUM SPECIFIC Elll!RGY 

CAUTION SECNO• 6.000 PROFILE• 2 20 TRIALS A'lTBMPTED TO BALAHCB WSBL 

CAUTION SBCRO• 6,000 PROFILE• 3 CRITICAL DEPTH ASSUMED 

CAUTION SECBO• 6.000 PROFILE• 3 PROBABLE MINIMUM SPECIFIC BNERGY 

CAUTION SECNO• 6.000 PROFILE• 3 20 TRIALS A"ITEMPTED TO BALANCE WSBL 

CA.UTION SECH6a 6.000 PROFILE• • CRITICAL DEPTH AsSUMED 

CAUTION SBCNOa 6.000 PROFILE• 4 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SBCNO• 6.000 PROFILE• 4 20 TRIALS ATl'EMPTBD TO BALANCE WSBL 

CAUTION SECNO• 6.900 PROFILE• l CRITICAL DEPTH ASSUMED 

CAUTION SECNOa 6.900 PROFILE• 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECRO• 6.900 PROFILE• 2 CRITICAL DEP"l'B ASSUMED 

CAUTION SECNO- 15.900 PROFILE• ' MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 6.900 PROFILE• 3 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 15.900 PROFILE• 3 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 6.900 PROFILE• 4 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 15.900 PROFILEa 4 MINIMUM SPECIFIC ENERGY 

!iQTI!l ~~(;'~Q- Q,QQQ ~RQ!"!LP!. ! w~;g~ ~gi;;, QM ~~ c;;AA!) 

NOTE SECROa 8.000 PROFILE• 2 WSBL BASED ON X5 CARD 

NOTE SECNO- 8.000 PROFILE• J WSEL BASED ON XS CARD 

• 
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NOTB SECNO• a.coo PROFILE..- 4 WSEL BASED ON XS CARD 

CAUTION SECNO- 10.000 PROFILE• CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 10.000 PROFILE• 1 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 10.000 PROFILE• 1 20 TRIALS A'.I"l'EMPTBD TO BALANCE WSBL 

CAUTION SECNO- 10.000 PROFILE• 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 10.000 PROFILE• 2 PROBABLB MINIMUM SPECIFIC ENERGY 

CAUTION SBCNO- 10.000 PROFILE• 2 2 0 TRIALS A'l"l'BMPTED TO BALANCE WSBL 

CAUTION SECNO- 10.000 PROPIIaB• 3 CRITICAL DEPTB ASSUKBD 

CAUTION SBCNO- 10.000 PROFILE• 3 PROBABLE MINIMUM SPECIFIC ENBRGY 

CAUTION SBCNO• 10.000 PROFILE• 3 20 TRIALS A'.I"l'EKPTED TO BALANCE WSBL 

CAUTION SECHO- 11. 000 PROFILE .. 4 CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 11.000 PROFILE.,. 4 MINIMUM SPECIFIC ENERGY 

CAUTION SBCNO• 12.000 PROFILE• 1 CRITICAL DEPTH ASSUMED 

CAUTION SBCNO- 12.000 PROFILE• 1 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 12.000 PROPILB• 1 2 0 TRIALS A'l"l'BHPTED TO BALANCE WSEL 

CAUTION SECNO- 12.000 PROFILE• 2 CRITICAL DEPTB ASSUMED 

CAUTION SECNO- 12.000 PROPILB• 2 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO• 12.000 PROFILE• 2 20 TRIALS ATTBKP'l'ED TO BALANCE WSEL 

CAUTION SECNO- 12.000 PROFILE• 3 CRITICAL DBPTB ASSUMED 

CAUTION SECNO- 12.000 PROPII..Ea 3 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 12.000 PROFILE• 3 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO- 12.000 PROFILE• 4 CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 12.000 PROFILE• 4 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO- 12.000 PROFILE• • 2 0 TRIALS A'l"l'BMPTBD TO BALANCE WSBL 

1 
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60 INCH RCP CULVERT 

X5 CARD "WSEL" 

CALCULATION 



• TM 5-820-4/AFM 88-5, Chap 4 

r· r-168 8,000 EXAMPLE ( I ) (2) (3) 
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BUREAU OF PUBLIC PIQAOS 

Figure B-r. Head.we.tor depth for concrete pipe culvert• with inlat control. • 



CULVERTS 
~" y,,- RESULTS 

DIAMETER (IN) ? 60 HEADWATER (FT) FLOWRATE (CFS) 
LENGTH (FT) ? 578 ==============~================= 

914. 10 IC 151. 98 
.TION COEFF (FTAl/6) ? .013 914. 13 IC 152.88 

EXIT COEFF ? .5 914.16 IC 153.79 
T CONTROL COEFF ? .61 914.19 IC 154.69 

914.22 IC 155.58 
INV ELEV OUT (FT) ? 906.4 914.25 IC 156.47 
INV ELEV IN (FT) · ? 909.1 914.28 IC 157. 35 
TAILWATER ELEV (FT) ? 909.57 914.31 IC 158. 23 
ELEV INCREMENT (FT) ? .03 914.34 IC 159.10 

914.37 IC 159.97 
914.40 IC 160.84 
914.43- IC 161.69 
914.46 IC 162.55 
914.49 IC 163.40 
914.52 IC 164.25 

<Shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu 

a: iGf c.J,, 

'114,-41 
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CULVERTS 
100 - '(v" RESULTS 

DIAMETER (IN) ? 60 HEADWATER (FT) FLOWRATE (CFS) 
LENGTH (FT) ? 578 ==~============================= 

914.10 IC 151. 98 
.TION COEFF (FTAl/6) ? .013 914. 30 IC 157.94 

EXIT COEFF ? .5 914. 50 IC 163.68 
ET CONTROL COEFF ? .61 914. 70 IC 169.23 

914. 90 IC 174.61 
INV ELEV OUT (FT) ? 906.4 915.10 IC 179. 82.--
INV ELEV IN (FT) ? 909.1 915.30 IC 184.89 
TAILWATER ELEV (FT) ? 909.73 915.50 IC 189.82 
ELEV INCREMENT (FT) ? .2 915.70 IC 194.62 

915.90 IC 199.31 
916.10 IC 203.90 
916.30 IC 208.38 
916.50 IC 212.77 
916.70 IC 217.06 
916.90 IC 221.28 

<Shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu 

(d= /'go C,_f-<. 

Hw-= 11 S· I I 
9/ 5, "l {) ct .. J:-

• 1/>. ls 71..J ....... 
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DIAMETER (IN) ? 
LENGTH (FT) ? 

.TION COEFF (FTAl/6) ? 
EXIT COEFF ? 

I T CONTROL COEFF ? 

INV ELEV OUT (FT) ? 
INV ELEV IN (FT) ? 
TAILWATER ELEV (FT) ? 
ELEV INCREMENT (FT) ? 

<Shift> <Prt Sc> print 

• 

• 

CULVERTS 

60 
578 

.013 

.5 

.61 

906.4 
909.1 
910.13 
.3 

soo Y", RESULTS 
HEADWATER (FT) FLOWRATE (CFS) 
=========================~====== 

914.10 
914,40 
914.70 
915.00 
915.30 
915.60 
915.90 
916.20 
916.50 
916,80 
917,10 
917.40 
917,70 
918.00 
918.30 
918.60 

IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 

151,98 
160,84 
169,23 
177,23 
184,89 
192.24 
199.31 
206.15 
212,77 
219.18 
225,42 
231.48,r-
237,39 
243,16 
248,79 
254.30 

<Return> repeat <Space Bar> back to menu 

(1:: :,_ 3 2... 

ft·w= 91+-4~ 
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RANDOLPH STREET DRAIN 

ENCROACHMENT 

AND 

FLOODWAY ANALYSIS 
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..•..........••........................ 
• WATER SURP'ACE PROFILES 

• VBRSIOH OP NOVEJtBZR. 1976 

UPDATED KAY 1984 

IBH-PC-XT VBRSIOll AUGUST 1985 

RUN DATZ 01-13-92 TIKB 11t17119 

• 

······················································ 

l 

X X 

• X 

X X 

xxxxxxx 

• 
X 

X 

Dl-13-512 11117,19 

HEC2 RELEASE, DATED NOV 76 UPDATED MAY 1984 

ERR.OR CORR - Ol,02,0l,04,05,06 

MODIFICATION - 50,51 1 52,53,541 551 56 

IBM-PC-XT WRSION AUGUST 1985 

X 

X 

X 

.................................................. 

=• 
• 
• 
xxxx 
X 

X 

xxxxxxx 

XXXJOt 

X X 

X 

X xxxxx 
X 

X • 
xxxxx 

xxxxx 
X X 

X 

xxxxx 

X 

X 

xn::xxxx 

* U.S. ARK!' CORPS OF RHGI 

• THE HYDROLOGIC ENGINBER 

• 609 SECOND STREBT, SUIT 

• DAVIS, CALIFORNIA 95616 

• (916) 440-2105 (PTS) 

...............•.•........ 
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Tl RANDOLPH DRAIN FLOOD ANALYSIS - 10/87 APPEAL PILB1APPBAL 

T2 CITY OP NORTHVILLE JOB HO. 6800-50 10-YBAR. EVENT 

Tl RANDOLPH DRAIN 

Jl ICHECJt INQ NINV IDIR •= METRIC BVINS 0 WSBL PO 

• 0. 2. 0. 0. .000000 .00 .0 0. 888.800 .ooo 

J2 NPROP IPLOT PRFVS XSECV XSBCB FN l\LLDC IBW CBNIM ITRACl! 

1.000 .ooo -1.00~ .000 .000 .ooo .coo .coo .ooo .000 

J3 VARIABLE CODES POR SUMMARY PRINTOUT 

110.000 200.000 .coo .coo .ooo .000 .coo .ooo .coo .000 

QT 2.000 494.000 o4.ooo .ooo .ooo .ooo .ooo .ooo .ooo .ooo 
NC .OJO .OJO .030 .,oo .600 .ooo -~00 .ooo .ooo .ooo 
BT .ooo .ooo 1.400 .ooo .ooo .ooo .ooo .ooo .ooo .ooo 
Xl 1.000 e.ooo 32.000 44.000 .ODO .ooo .ooo .ooo -.600 .ooo 
GR 889.600 .ooo 888.500 20.000 883.600 32.000 882.f00 34.000 882.900 42.000 

GR 883.800 u.000 889 .800 57.000 890.1500 79.000 .ooo .ODO .000 .ooo 

X1 2.000 a.coo 32 .ooo 44.000 55.000 45.000 52.000 .coo .ooo .ooo 
GR 889.600 .ooo 888.500 20.000 883.l'iOO 32.000 882.900 ]4.000 882.900 Jfj.000 

GR 883.800 44.000 889.BOO 57.000 B!ilO.l'iOO 79.000 .ooo .ODO .ooo .ooo 

X1 2.250 10.000 32.000 42.000 154.000 157.000 159 .ODO .ooo .ooo .ooo 

GR 890.000 .ooo BBB.BOO 20.000 BBS.BOO 32.000 884.fiOO 34.000 884.l'iOO 31'i.OOO 

GR 884.900 40.000 885.100 42.000 BBB.500 52.000 BB!il.800 57.000 eu.200 72 .ooo 

• Xl 2.500 11.000 127 .ooo 139.000 154.000 lSfi.000 159.000 .ooo .000 .ooo 

GR 894.000 .ooo 892 .ooo so.coo 890.000 105.000 888.000 127.000 885.400 129.000 

GR 885.300 132.000 885.700 135.000 888.000 139.000 892.000 ll'ili. 000 894.000 20&.DOO 

GR 894.000 :22s.ooo .ooo .ODO .ooo .ooo .ODO .ooo .ooo .ODO 

ET .ooo .ooo .400 .ODO .ooo .ODO .ooo .ODO .ODO .ooo 

Xl 3.000 11.000 l'i3.000 72.000 582.000 482.000 07.000 .ODO .ooo .ODO 

GR 898.700 .ooo 8U.400 25.000 894.900 SO.ODO 894.500 63.000 893.300 u.ooo 

GR 893.200 n.ooo 893.500 11.000 894.500 72.000 895.500 100.000 896.700 125.000 

GR 898.200 143.000 , .ODO .ooo .ooo .ODO .ooo .ooo .ooo .ODO 

I 

NC .060 .060 .035 .ODO .ooo .ODO .ODO .ooo .ODO .ooo 

Xl 3.500 14.000 135.000 145.000 710.000 615.000 750.000 .ooo -1.300 .ooo 

GR 9015.000 .000 904 .ooo l'ili.000 903.000 91.000 902 .300 lll'i.000 902.100 135.000 

GR 901.300 135.000 900.500 140.000 901.400 143.000 901.800 1415 .ooo 902.400 ll'ifi.000 

GR 903.100 191.000 904.100 2115.000 905.300 241.000 9015.500 255.000 .ooo .ooo 

ET .ooo .ooo .400 .ODO .ooo .ooo .ooo .ooo .ooo .ooo 

Xl 3.750 10.000 2sl.ooo 291.000 195.000 21'i5.000 250.000 .ooo .ooo .000 

GR 904.400 .ooo 904.000 255.000 902.000 280.000 901.200 281.000 899.900 285.000 

GR 899.800 288.000 901.700 291.000 902.000 315.000 904.000 350.000 906.000 387.000 

BT .ooo ' .ooo 1.400 .ooo .ooo .ooo .ooo .ooo .ooo .ooo 

• 



I 
Xl 4.000 14.000 135.000 146.000 230.000 245.000 265.000 .ooo .ooo .ooo 
GR 906.000 .ooo 904.000 66.000 903.000 91.000 902.300 116 .ooo 902.100 135.000 

GR 901.300 136 .000 900.500 140.000 901.400 143.000 901.800 146.000 902.400 165.000 

GR 903.100 lU.000 904 .100 216.000 90S.300 241.000 906.500 255.000 .ooo .ooo 

QT 2 .coo 323.000 323.000 .ooo .coo .coo .ooo .ooo .ooo .ooo 

• BT .ooo 7.100 7.100 .ooo .000 .000 125.000 332.000 .ooo .ooo 
Xl s.ooo 15.000 214.000 232.000 905.000 920.000 915.000 .ooo .ooo .ooo 
GR 906.000 .ooo 908.000 125.000 906.000 135.000 904.000 145.000 903.800 157.000 

GR 903.500 182.000 903.600 207.000 903.100 214.000 902.600 225.000 903.100 229.000 

GR 903.600 232.000 ,ol.,oo 257.000 904.500 282 .ooo 905.400 307 .ooo 906.200 332 .ooo 

BT .ooo 9 .100 ?-100 .ooo .ooo .ooo .ooo .ooo 110.000 330.000 

Xl 5.500 18.000 170.000 210.000 280.000 305.000 285.000 .ooo .ooo .ooo 

GR 906 .ooo .ooo 908.000 110.000 906.000 118.000 5104.000 126.000 902.800 145.000 

GR 902.5100 170.000 902.300 1515.000 902.700 220.000 5102.400 245.000 903.000 270.000 

GR 903.100 2515.000 5103.000 320.000 903.700 345.000 5104.000 370.000 904.000 395.000 

GR 904.400 420.000 905.100 445.000 906.000 465.000 .ooo .ooo .ooo .ooo 

QT 2.000 180.000 180.000 .ooo .ooo .ooo .ooo .ooo .ooo .ooo 

ET .ooo 9.100 9.100 .ooo .ooo .ooo .ooo .ooo 113.000 175.000 

Xl 6.000 15.000 160.000 170.000 lG0.000 110.000 160.000 .ooo .ooo .ooo 

GR 905.200 .ooo 905.300 25.000 905.700 50.000 905.400 75.000 906.000 100.000 

GR 905.700 125.000 905.100 160.000 905.300 170.000 905.900 172.000 906.100 175.000 

GR 906.900 200.000 907.400 225.000 907.600 250.000 908.800 275.000 909.500 300.000 

BT .ooo 7.100 7.100 .ooo .ooo .ooo .200 31.800 .ooo .ooo 

Xl ri.900 9.000 10.000 16.250 80.000 80.000 80.000 .ooo .ooo .ooo 

GR 909.000 .ooo 906.700 8.0oo 905.500 10.000 905.300 11.000 905.300 16.000 

GR 905.500 16.250 906.200 17 .ooo 906.200 19 .ooo no.coo 32.000 .ooo .ooo 

ET .ooo 7.100 7.100 .ooo .ooo .ooo 75.000 208.000 .ooo .ooo • Xl 6.9'0 13.000 95.ooo 105.000 20.000 20.000 20.000 .ooo -1.020 .coo 

GR 909.800 .ooo 911.300 25.000 912.200 50.000 912.800 75.000 907 .600 95.000 

GR 906.700 97.000 906.400 100.000 906.600 102. 000 907.500 105.000 916.200 134.000 

GR 916.600 159.000 917.300 184.000 917.400 209.000 .ooo .ooo .ooo .ooo 

ET .ooo 7.100 7.100 .ooo .ooo .ooo 75.000 208.000 .ooo .ooo 

Xl 6.950 13.000 95.000 105.000 40.000 40.000 40.000 .ooo -.870 .ooo 

GR 909.800 .000 911.300 25.000 912.200 50.000 912 .800 75.000 907.600 95.000 

GR 906.700 97.000 906.400 100.000 906.600 102.000 907.500 105.000 916.200 134.000 

GR 9Ui.600 159.000 917.300 184.000 917 .400 209.000 .ooo .ooo .ooo .ooo 

ET .ooo 7.100 7 .100 .ooo .ooo .coo 75.000 208.000 .ooo .ooo 

Xl 7.000 .000 .000 .ooo 225.000 225.000 225.000 .ooo .900 .ooo 

BT .ooo .ooo .400 .ooo .ooo .ooo .ooo .ooo .ooo .ooo 

Xl 8.ooo 10.000 s.ooo 55.000 578.000 578.000 578.000 .ooo .ooo .coo 

XS 4.000 915.110 915.110 .ooo .ooo .ooo .ooo .000 .ooo .ooo 

GR 917.700 .ooo 917 .400 5.000 910.100 26.000 909 .300 27.000 909.300 30.000 

GR 909.100 33.500 909.600 34.300 916.700 55.000 917.300 60.000 918.100 80.000 

! 
QT 2.000 139 .ooo 139_000 .ooo .ooo .ooo .ooo .ooo .ooo .ooo 

Xl 9.000 10.000 70.500 95.500 185.000 185.000 185.000 .ooo .ooo .ooo 
' GR 920.200 .ooo 920.100 25.000 919.700 40.000 918. 700 65.000 913.500 70.500 

• 



GR !ill0.200 BO.SOC 910.200 85.500 913.500 95.500 920.000 116.000 921.000 161.000 

NC .DJO .030 I .OJO .eoo .900 .ooo .ooo .ooo .ooo .ooo 
BT .000 .ooo 1.400 .ooo .ooo .ooo .ooo .ooo .ooo .coo 
X1 10.000 10.000 70.500 95.500 8.600 8.600 B.11500 .ooo .ooo .coo 
GR 920.200 .coo 920.100 25.000 919. 700 40.000 918. 700 65.000 915.500 70.500 

• GR 914.500 80.500 914.500 es.soc !illS.500 95.500 920.000 116.000 921.000 11151.000 

NC .030 .030 .030 .400 .600 .ooo .ooo .coo .ooo .000 

ET .000 7.100 7 .100 7.100 7.100 .000 1.000 1oe.O0O .coo .coo 
X1 11.000 a.coo 37.000 150.000 179.000 179.000 179.000 .coo .coo .ooo 

' GR 920.900 .coo 918.800 37.000 915.100 50.000 915.100 53.000 918.000 60.000 

GR 918.300 90.000 920.000 185.000 920.900 190.000 .ooo .coo .coo .ooo 

X1 11.900 7.000 15.000 43.000 300.000 300.000 300.000 .coo .coo .ooo 

GR 924.400 .ooo 9io.ooo 15.000 9U.100 31.500 916 .100 34.500 919.400 43.000 

GR 920.000 68.000 922.000 88.000 .000 .000 .coo .coo .000 .ooo 

BT .ooo .ooo 1.400 .ooo .ooo .ooo .ooo .coo .ooo .ooo 

X1 12.000 8.000 70.000 110.000 100.000 100.000 95.000 .ooo .ooo .coo 

GR 923.400 .coo 922.000 40.000 920.400 70.000 920.200 100.000 920.400 110.000 

GR 920.900 135.000 922.000 195.000 924.000 310.000 .coo .ooo .ooo .coo 

BJ .coo .coo .coo .ooo .ooo .ooo .ooo .coo .000 .ooo 

1 

01-13-92 lhl7z19 PAGB 
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• 

• 

SECHO DEPTH CWSEL CRIWS 

Q QI.OB QCB QROB 

''lMB VLOB VCR VROB 

SLOPB XLOBL XI.CB lCLOBR 

•PROP' 1 

CCBVa .400 CBBV• .600 

*SBCNO 1.000 

1.00 6.50 888.80 .00 

'94 .. 108. 310. 76. 

.oo 2.21 4.06 2.24 

.000589 o. o. o. 
0 

•SECNO 2.000 

2.00 5.510 888.80 .oo 
4.94. 97. 124'" 73. 

.oo 2.S6 4.87 2.71 

.001002 55. 52. ... 
0 

•SECNO 2 .. 250 

2.2s 4.32 888.92 .oo 
494. 81. 309 .. 104, 

.01 4.12 7.60 4,BI 

.003803 154. 159. 157. 

0 

•&ECHO 2.500 

7185 MINIMUM sPBcIPic BNERCY 

3720 CRITICAL DEPTH ASSUKBD 

2.50 3.85 990.15 890.15 

494. 105. 328. 61. 

.02 4.11 8.14 3.516 

.005890 154. 159. 156. 

0 

•SECNO 3.000 

0 

7185 MINIMUM SPBCIP'lC ENRRGY 

3720 CRITICAL DEPTB ASSUKEI> 

3.00 3.0S 

494 • in. 
• os 4.27 

.006444 582. 

SBCNO DEPTH 

(I (!LOB 

TIMB 

SLOPE 

•SECN0 J.500 

J.50 

04. 

••• 
• 012028 

VI.OB 

XLOBL 

J.03 

142-

.3. 79 

710. 

896.25 896.25 

lBl. 164. 

7 .27 4.14 

637. 4.82. 

CWSE:L CRIWS 

QCB <;):ROB 

VCR VROB 

XI.CB XLOBR 

902.23 5102.22 

207. 146. 

7.!151 2~89 

150. us. 

WSBI.l< EG 

AI.OB ACB 

XNL XllCB 

!TRIAL IOC 

see.so eee.U 

••• , .. 
.030 .030 

0 0 

.00 889.08 

"· .,_ 
.030 .. 030 

2 0 

.oo BBSl.60 

20. 41. 

,030 +030 

0 0 

.oo BSI0.91 .. . ••• 
.030 .030 

• 15 

.oo 896.73 

JS. ... 
.030 .030 

1• 14 

WaELI< BG 

AI.OS ACB 

XML XNCB 

Il'RIAL IDC 

• oo 902.72 

Sl. 26. 

.060 ~035 

11 5 

BV 

AROB 

XNR 

ICOli'l" 

.1, 
34. 

.030 

0 

.28 ,,_ 
.030 

0 

••• 
22. 

.OJO 

0 

.77 

16 • 

.030 

0 

.47 

••• 
.. 030 

0 

av 
AR08 -ICO!IT 

••• 
so. 

~060 

0 

BL 

VOL 

!ml 

CORAR 

.oo 
o. 

.ooo 
.oo 

. o• 
•• 

.. ooo 
.oo 

.28 

,. 
*000 

.oo 

.74 

1. 

.ooo 
.oo 

3.62 

2 • 

.ooo 
.oo 

KL 

VOL 

W'I1f 

CORAA 

5.98 

•• 
.000 

.oo 

OLOSS BANJ<ELBV 

TWA LBJ"r/R.IGBT 

IIIJIIN SSTA 

TOPWID BIIDST 

.oo 883.00 

o. SSJ.20 

882.:J0 3.64 

52.50 56.13 

••• 883.60 

o. 883.80 

882.90 14.51 

40.JJ 54.8C 

.24 ass.so 
o. ess.10 

8B4.60 17.89 

35.75 53.64 

.05 BBS.00 

o. ees.oo 
886.30 100.98 

52.51 153.O 

.u 894.60 

1, a,,.60 
893.20 27.42 

88.30 115 .. 72 

OLOSS BANlt llLBV 

...... Llll'T/Jt:tGBT 

EI.>UR ssrA 
TOPWID BtmST 

.01 ,oo .. eo 
J. 900 .. 50 

895, .. 20 77.76 

123.98 201 .. 74 



i 
i 
I 

• 

• 

le 

0 

•SBCNO 3.750 

3.1S 4.28 904.08 .oo 
494. , 53. 230. 211. 

.10 1.64 tS.24 2.30 

.OOU89 195. 250. 265. 

0 

•SBCNO 4.000 

4..00 4.39 904.89 .oo 
494. 187. 124. 193. 

• 14 1.20 3.03 1.24 

• 000940 230 • 26 s. 245. 

0 

11 S'BCNO s.ooo 

3470 ENCROACHMENT STATIONS• 125.0 

5.00 3.03 905.63 .oo 
323. 136. '7. ,o. 

• 35 ... 1.99 .83 

.000589 905. 915. 920. 

0 

•SECNO 5.500 

3470 EHCROACHMBNT STATIONS• 110.0 

5.50 3.40 905.70 .oo 
323. 44. 222. 58. 

• 48 ·" .71 ·" 
.000062 280. 285. 305. 

0 

•SECHO 6.000 

36B5 20 TRIAIS:AT'l'EHPTED WSBL,CWSEL 

1 

3693 PR.OBN!,1..B MINIMUM SPBCIPIC BNBR.GY 

3720 CRITICAL DXPTB ASSUMED 

01-13-92 

SECNO 

0 

TIME 

SLOPE 

11117119 

DEPTH 

QLOB 

VLOB 

XLOBL 

CWSEL 

QCB 

VCB 

XI.CB 

3470 BHCROACHKENT STATIONS• 

6.00 

180. ... 
• 023822 

1.12 906.22 

108. 68. 

3.17 6.64 

160. 160. 

CRIWS 

QROB 

VROB 

XLOBR 

113.0 

906.22 

4. 

2.23 

170 • 

.00 

32. 

.060 

1 

.oo 
155. 

.060 

3 

332.O 

.oo 
145. 

.0150 

3 

330.0 

.oo 
121. 

.060 

2 

WSELK 

AI.OB 

XNL 

904.40 

37. 

.035 

0 

904-94 

(1. 

,035 

0 

TYPE• 

905.66 

"· 
.035 

0 

TYPE• 

905.70 

Jll. 

.035 

EG 

ACH 

XNCH 

0 

I'l'R.IAL IDC 

175.0 TYPE• 

.oo 906.57 

34. 10. 

.060 .DJS 

20 17 

.32 1.62 

92. 5. 

.060 .ooo 
0 .oo 

.05 _., 
14.8. , . 
.060 .ooo 

0 .oo 

1 TARGB'l'• 

.OJ .70 

109. 13 • 

.060 .coo 
0 .oo 

1 TARGET• 

.01 

158. 

.060 

0 

BV 

AROB 

XNR 

ICONT 

.04 

1,. 

.ooo 
.oo 

BL 

VOL 

WTN 

CORAR 

1 'l'ARGB'l'• 

• 35 

2. 

.060 

0 

.02 

17. 

.ooo 
.oo 

.07 901.20 

4. 901.70 

899.80 200.41 

151.17 351.58 

.11 902.10 

5. 901.80 

900.50 36.55 

195.96 232.51 

207.000 

.01 903.10 

8. 903.60 

902.60 130.82 

177.54 314.36 

220.000 

.01 902.90 

10. 903.00 

902.30 119.21 

210.79 330.00 

OLOSS BANK ELEV 

'l'WA LEPT/RIGRT 

BLNIH SSTA 

'l'OPWID ENDST 

62.000 

.21 905.10 

10. 905.30 

905.10 113.00 

62.00 175.00 

PAGE 



0 

•SECNO 6.900 

7185 KINIKUH SPECIFIC ENERGY 

3720 CRITICAL PEPTB ASSUMED 

3470 BNCROACHMBlfT STATIONS• .2 31.8 T!PS- 1 TARGET• 31.600 

• 6.90 2.se 907.88 907.88 .oo 908.73 ,B5 1.27 ,30 905 • 50 

180. 17. 134. ... •• 16. 10. 17. 10. 905.50 

.50 2.01 8.39 2.97 .0150 .035 .060 .ooo 905.30 3.89 

• 011339 BO • BO, Bo. 2 17 0 ,00 20.87 24., 75 

0 

•SECNO 6.940 

3470 ENCROACBMBNT STATIONS• 75.0 208.0 =•· 1 TARGET• 133.000 

6 .94 3.27 5108.65 .00 .oo 9051.04 ·" ·" .IB 906.58 

190. 13. !54. 13. s. 29. s. ., .. ~06.4'8 ... ,v, 

.50 1.59 5.37 1. 6 3 .060 .035 • 060 .ooo 905.38 B7,02 

.004121 20. 20, 20. 5 0 0 .oo 25.23 112.25 

0 

•SECNO 6.950 

3470 BNCROACBHJ!:HT STATIONS• 75.O 209.0 =•- l TARGET• 133.000 

6.95 3.30 908.83 .oo .oo 909.21 .3B • 16 ,00 906.73 

180. 13. 154. 13. B, 29 • B, 17, 10. 906.63 

• 50 1.58 5,31 1.152 .060 .035 .060 .ooo 905.53 86 .92 

.003915 40. 40. 40. 2 0 0 ,oo 25.42 112 .34 

0 

•SECNO 7.000 

3470 BNCROACBK!!:NT STATIONS• 75.0 208.0 =•- 1 TARGET• 133.000 

7.00 3.29 909.72 .oo .oo no.10 .3B .89 .oo 907.63 

180. 13. 154. 13, e. 29, •• 17, 10, 901.53 • ,51 1.59 S.31 1.u .0150 .035 .. ol5o .ooo 51015.43 u.u 
• 003979 225 • 225. 225. 1 0 0 .oo 25.42 112. 34 

0 

SBCNO DBPTB CWSBL CR.:nrn: W'S~ BG !!'I' !!!, Q!.-OSS !!Jl..MX E'T.....EV 

0 OLOB OCB OROB ALOB ACB AROB VOL TWA LEF'l'/RIGBT 

TlMB VI.OB VCB VROB XNL XNCB Xl!R W'1'K !!I.HIN &STA 

SLOPS XLOBL XI.CH XLOBR ITR.IAL IDC ICOHT CORAR 'l'OPWID BNDST 

*SECNO 8.000 

WATER BL-XS cARD. 915.110 

0.00 6.01 915.11 .oo .oo 915.U .o, .,s ,14 917.40 

180. o. 180. o. o. 128. o. lB. 11, 5115 • 70 

·" .oo 1.40 .oo .060 .035 .0150 .ooo 51051.10 11.55' 

• 000231 578 • 578. 578. 0 0 0 .oo 38. 78 50.36 

0 

•SECNO 9 .ooo 

9.00 4.515 5115.15 .oo .oo 5115 .151 ,04 ,04 .oo 5113. so 
139. o. 137. 1, I. 91. 4, 19, 11, 5113.50 

.66 .27 1.51 .33 .050 .035 .050 .ooo 910.20 59.75 
• 000240 185. 185 • 185. 2 0 0 .oo 31.95 100.11 

0 

• 



• 

• 

• 

CCHV• .800 CEKV• .900 

•SBCNO 10.000 

3695 20 TRIALS AlTEMP'l'ED WSBL,CWSEI. 

31593 PROBABLB MINIMUM SPECIFIC ENERGY 
3720 CRITICAL pEPTB ASSUMED 

10.00 1.351 915.89 !illS.851 .oo 
139. o. 138. 1. o. .. , 1.12 5.58 1.86 .030 

• 012958 ' . ,. '. 20 

0 

CCHV• .400 CBHV• .600 

•SBCNO 11.000 

3470 BNCROACHHENT STATIONS• 1.0 108.0 

11.00 2.54 917.64 .oo .oo 
139. o. 139. o. o. 

.07 .oo 5.22 .oo .030 

.007027 179. 179. 179- 2 

0 

•SECHO 11.900 

11,510 3.04 919.14 .oo .oo 
UY. o. 139. o. o. 
.,o .oo 3.U .oo • 030 

.002435 300. JOO. 300. l 

0 

1 

01-13-92 11117:19 

SECNO DEPTH CWSEL CRIW~ NSBLI< 

0 QI.OB QCB QROB AI.OB 

TIMI! VI.OB VCB VROB XNL 

SLOPB XLOBL XLCB XLOBR :ITRIAL 

•SECNO 12.000 

3685 20 TRIAI.S'A'l"l'BHPTED WSEL,CWSBL 

3693 PROBABLB MINIMUM SPECIPIC BNBRGY 

3720 CRITICAL DEPTH ASSUMED 

12.00 . " 920.97 920.97 oUU 

139. ,. 111. 20. 3. 

• 70 2.35 4 .16 2.51 .030 

.012070 100. ... 100. 20 

0 

1 

01-13-92 11117119 

BBC2 RELEASE DATED NOV 76 UPDATED KAY 1984 

ERROR CORR - 01,02,03,04,05,06 

MODIFICATION, .. 50,51,52,53,54,SS,56 

IBH-PC-XT VERSION AUGUST 1985 

'16.37 

25. 

.030 

14 

TYPE• 

919.06 

"· 
.030 

0 

919. 32 

.u. 
.030 

0 

BG 

ACB 

XNCB 

IDC 

921.20 

"· 
.030 

11 

..•.....•••....••.........••••.........••••....... 

••• .01 .40 us. 50 

o. "· 11. 5115.50 

.030 .ooo 5114.50 651.83 

0 .oo 27.44 97.27 

1 TARGET• 107.000 

.42 1.67 .02 918.00 

o. "· 11. ue.oo 
.030 .coo 915.10 41.1D 

0 .oo 10.01 59.U 

• 18 l.Ui • 10 920.00 

o. i; • 11. 919.40 

.030 .ooo 916 .10 18.61 

0 .oo 23.73 42.35 

PAGE 

.. BL OLOSS IIAHXBLBV 

AROB VOL TWA LEP"l'/RIGBT 

XIIR 11TH BI.HIN &STA 

ICONT CORAR TOPWit> BNDST 

.. .. .Cl !nC.40 ... ... .. "· 11. 920.40 

.030 .ooo 920.20 59.32 

0 .oo 79.46 138.78 
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• 

• 

• 

Tl RANDOLPH DRAIR FLOOD ANALYSIS - 10/87 APPEAL PILB1APPEAL 

T2 CITY OF HORTHVILLB JOB NO. 6800-50 100-YBAR EVENT ENCR 

1 

Tl RAHDOLPB DRAIN 

Jl ICHECJ:: INQ NINV IDIR STRT METRIC HVINS Q WSEL 

.. 10. l. o. o. .000000 .oo .o o. 888.800 

J2 NPROF IPLOT PRFVS XSECV XSBCB •• ALLDC IBW CJINIH 

15.000 .ooo -1.000 .coo .ooo .ooo .ooo .ooo .ooo 

01-13-9:Z 11117119 

SECNO DBPTB CWSBL CRIWS WSBLlt. BG BV EL OLOSS 
"""" BI.XV 

0 QLOB QCB OROB JW>B ACB AROB VOL TWA LBPT/RIGBT 

TIHB VI.OB VCB VROB XNL XHCB XNR WTN BLMIN SSTA 

SLOPE XLOBL XLCB XLOBR ITRIAL IOC ICOHT CORAR TOPlfID BNDST 

CCHV• .400 CEHV• .600 

•SECNO 1.000 

2800 NAT Qh 203.63 WSBL- BBB.BO BHC Ql• 203.63 WSBt

.1555 WSBL-

888.90 RATI0-

888.90 

.0000 

HAT Ol• 211. RATIOS LOB,CB,ROB• .2239 .6206 

3470 SNCROACHKENT S'l'ATIOHS• 19.0 51.7 TYPE• • TARGBT- .036 

. "" Uo;;JU 888:.60 ... 886.60 aa;.01 ... .uu . .. 683.CO .&oUU 

494. 106. 317- 72. 41. 75. ... o • o. 883.20 

• oo 2.57 4.15 2.44 .030 .oJO .030 .ooo 882.30 19.01 

.000615 o. o. o. 0 0 0 .oo 32.66 51.67 

0 

0 

•SECNO 2.000 

2800 HAT Qla 156.08 WSEL• 888.80 BNC Ql• 156.08 WSBL- 888.90 RATIO- .0000 

NAT Ql• 162- RATIOS LOB,CB,ROB• .2009 .6486 .1505 WSBL• 888.90 

3470 EHCROACBHENT STATIONS• 22.8 

.oo 
50. 7 TYPB• 4 TARGET• .039 

2.00 

494. 

.oo 
.001049 

•SECNO 2.250 

5.90 ... 
3.10 

55. 

888.80 

331~ 

4.98 

52. 

••• 
2.95 

45. 

888. 80 889 .11 

31. 67 • 

.030 .030 

2 0 

·" 2,. 
.030 

0 

2800 NAT Qla 80.ll WSEI.zo 888.92 BNC Ql• 80.11 WSELa 

NAT Ql• es. RATIOS LOB,CB,ROB• .1703 .6154 .214l WSEL,a 

.04 

o • 
.ooo 
.oo 

.06 883.60 

o. 883.80 

882.90 22.eo 

27.87 50.67 

889.02 RATIO• 

889.02 

.0000 

3470 ENCROACBHBN'l' STATIONS• 25.1 

.oo ,,. 
49. 7 TYPE• 4 TARGET• .053 

2.25 

494. 

.01 

• 004136 

4.31 

74. 

4.76 

154 • 

888.91 

321. 

7.91 

159. 

5.17 

157. 

888. 92 889 .158 

16. 41. 

.030 .030 

2 0 

• 77 

"· 
.OJO 

0 

.29 .28 

1. o. 
.coo 884.60 

.oo 24.59 

885.80 

885.10 

25.06 

49.65 

FQ 

.ooo 

ITRACE 

.ooo 

PAGE 



• 

• 

• 

0 

•SECNO 2.soo 

2800 HA'I' Olw 64.37 WSEL-. 890.15 ENC Ql• 64.37 WSBL-. 

.1299 WSBL-

890.25 RATIO• 

8510.25 

.0000 

HAT QI- 70. RATIOS LOB,CB,ROBa 

0 

7185 MINIMUM SPBCIFIC BNBRGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS• 

01-13-92 llsl7119 

SECNO DEPTH C'w"SEL 

0 OLOB OCH 
TIMB VLOB VCB 

SLOPE XLOBL XLCB 

2.50 3.70 890.00 

4514. 93. 357. 

• 02 5.47 51.27 

.009114 ... ... ........ ... .,,,. 

•SBCNO J.000 

115.5 

CRIWS 

QROB 

VROB 

XLOBR 

890.00 

45. 

5.30 ... ... ...... 

3301 BV CBAHGEb KORB THAN BVINS 

7185 NINIHUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3.00 2.99 896.19 896.19 

•=-•- 14i. i88. 159. 

.04 4.52 7.75 4.35 

• 007574 582. 637 • 48.2. 

0 

•SECNO 3.500 

:J.50 3.12 ,02. 32 902.25 

494. 147. n0. 150. 

• 09 2.u 7.35 2.0 

.009684 710. 750. 615. 

0 

•SECNO 3.750 

3.75 4.20 904.00 .oo 
494. ... 238 • 207. 

• 10 l.80 6.62 2.41 

.004868 195. 250. 265. 

0 

•SECNO 4.000 

.221515 .6435 

144.3 TYPE• 4 TARGB'l'• .076 

WSR"'.i.Jt EG DY BL OLOSS: BAhA BIEV 

ALOB ACB AROB VOL TWA LBPT/RIGBT 

XHL XHCB XNR NTH BLMIR SSTA 

ITRIAL IDC ICONT CORAR TOPWID BNDST 

8510.15 8511.09 1.09 .89 ·" 888.00 

17. 38. 8 . 1. o. 888.00 

.OJO .030 .030 .ooo 886.30 115.53 

2 15 0 •UV 28.74 144.27 

8516.25 896.73 .54 4,fi4 .22 8514.60 

32. ... Ji. . . 1. 694.60 

.030 .030 .030 .ooo 893.20 28.57 

5 15 0 .oo as. 71 114.28 

902.23 90l.7.2 .40 5.94 .06 900.80 

56 • 27. 56. 4. ,. 900.50 

.060 .035 .060 .ooo 899 • .20 75.47 

12 5 0 .oo 128.56 204.03 

904.08 904.37 .37 1.63 .01 901.20 

27 • 36. 86. 4. 3. 901.70 

.060 .035 .060 .coo 899.80 255.10 

5 0 0 .oo 94. 76 349.86 

2800 HAT 01• 161.13 WSEL• '904 .89 EMC 01• 161.13 WSBL- 904.99 RATIO- .0000 

NA'!' Ol- 173. RATIOS LOR.r.R;ROR. .M2! :2-438 .3740 WBBX.- 904,U 

3470 ENCROACBMZNT STATIONS• 75.l 202. 3 TYPB• 4 TARGE'l' .. .067 

4.00 4.41 904.91 .oo 904.89 904.97 .06 ... .12 902.10 

494. 184. 131. 179. 133. 41. 128. '. 4. 901.80 

.14 1.38 3.20 1.40 .060 .035 .060 .000 900.50 75.15 

• 001043 230 • 265. 245. ' 0 0 .oo 127 .17 202 .32 
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• 

• 

• 

0 

l 

0 

Ol-lJ-512 111171151 

SECNO DBPTB CWSEL 

0 OLOB OCH 
TIKB VLOB VCB 

SLOPE XLOBL XI.CB 

.-sECNO 5.000 

3'70 ENCROACHMENT STATIONS• 

5.00 3.08 5105.68 

323. 137. 96, 

.35 .92 1.u 
• oooso: 5105. !HS • 

•SECNO s.soo 

3470 ENCROAC~ STATIONS• 

5.50 3.45 905.75 

323. "· 221. 

.o .36 ,70 

• 000059 280. 285 • 

0 

•6BCHO 6.000 

CRJWS 

QROB 

VROB 

XLOBR 

125.0 

,00 

91, 

,Bl 

920. 

110.0 

.oo 
58, 

,36 

JOS. 

31585 20 'l'RIAIB A'I'TBMPTBO WSBL,CWSBL 

3693 PROBABLB MINIMUM SPBCIFIC ENERGY 

3720 CRITICAL DBPTB ASSUMED 

3470 ENCROACElHENT STATIONS• 113.0 

15.oo 1.12 5106.22 5106.22 

180. 108. ••• ,. 
.50 3.17 6.65 2-24 

.023887 160. 160. 170. 

0 

•SECNO 6.900 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS• ,2 

6.90 2.58 907.88 907.88 

180. ' 17. 134. 29. 

.50 2.81 8.38 2.97 

.011333 BO, BO, BO, 

0 

•SECNO 6.940 

SECNO Dl!PTB CWSEL CRIWS 

0 OLOB OCH QROB 

TIKB VI.OB VCB VROB 

SLOPE XLOBL XI.CB XLOBR 

PAGB 

WSIILI< BG BV HL OLOSS BAH1t ELEV 

ALOB ACB AROB VOL TWA LEFT/RIGHT 

XML XHCB XHR - HI.HIN SSTA 

l'l'RIAL IDC ICONT CORAR TOPWID BNDST 

332.O TYl'B• 1 TARGET• 207.000 

5105.63 5105. 71 ,OJ • 72 ,02 5103.10 

10. 49. 112. 12, 7, 5103.60 

.060 .035 .060 .ooo 5102.60 136 .551 

• 0 0 .oo 179.20 315.751 

330.0 TYl'B• 1 TARGET• 220.000 

905.70 905.75 ,01 .o, ,01 5102.510 

123. 316. 161. 15, •• 5103.00 

.060 .035 .060 .ooo 902. 30 1151.01 

2 0 0 .oo 210.99 330.00 

175.0 =•· I TARGET• 62.000 

906.22 906.57 ,35 ,02 ,21 905.10 

"· 10, 2, 16. 9. 905 0 30 

.060 .035 .060 .ooo 905.10 113.00 

20 17 0 ,00 62 .oo 175.00 

31.8 TYPE• I TARGET• Jl.600 

907.88 908.73 .85 1.27 ,30 905.50 

•• 16, 10. 16, •• 905.50 

.060 .035 .060 .ooo 905.30 J.89 

2 17 0 ,00 20.87 24.76 

WSELK BG BV HL OLOSS BAH1t ELEV 

ALOB ACB AROB VOL TWA J.BP"l'/RIGBT 

XNL X,,CB XHR WTl'I BI.MIN SSTA 

ITRIAL IDC ICONT CORAR TOPWID l!:NDST 



3470 BNCROACBMBN"l' STATIONS• 75.0 208.0 rrl'E• l TARGET• 133.000 

6.94 3.17 908.65 .oo 908.65 909.04 .3' .13 .18 906.58 

180. "· 154. 13. 8. 20. 8. 16. •• 906.48 

.so 1.59 5.37 1.63 .060 .035 .060 .ooo 905.38 87.02 

• • 004122 20 • 20. 20. 5 0 0 .oo 25.23 112.25 

0 

•SECNO 6.950 

3470 ENCROACBKENT STATIONS• 75.0 209.0 TYPE• TARGET• 133.000 

6.95 3.30 908.83 .oo 908.83 909.21 .38 • 16 .oo 906.73 

180. 13. 154. 13. 8. ... 8. 16. • • 906.63 

.so 1.58 5.31 1.62 .060 .035 .060 .ooo 905.53 86.92 

• 003975 ,o • 40. 40. 2 0 0 .oo 25.42 112. 34 

0 

•SECNO 7.000 

3470 BNCROACBMBNT STATIONS• 75.0 200.0 TYPE• l TARGET• 133.000 

1.00 3.29 909.72 • oo 909. 72 910.10 .38 .8 • .oo 907.63 

180. 13. 154. 13. 8. ... 8. 17. •• 907.53 

.52 1.58 5.31 1.62 .060 .035 .060 .ooo 906.43 86.92 

.003979 225. 225. 225. 1 0 0 .oo 25.42 112. 34 

0 

•SECNO e.ooo 
WATBR BL-XS CARD• 915.110 

e.oo 6.01 915.11 .oo 915.11 915.14 .OJ .35 • 14 917.40 

180. o. 180. o. o • 128. o. 18. 10. 916.70 

.63 • oo 1.40 .oo .060 .035 .060 .000 909.10 11.59 

.000237 578. 578. 578. 0 0 0 .oo 38.78 50. 36 

0 

•SBCNO 9.000 • 2800 HAT Ola 89. 70 WSBL- 915.15 BNC 01• 89.70 W&BI,,, 915 .15 RATIO• .0000 

NAT Ola 90. RATIOS LOB,CB,ROBa .0028 .9870 .0101 W&BL• 915.15 

3470 ENCROACBKENT STATIONS• 69.3 99.0 TYPE• 4 TARGET• .001 

9.00 4.95 915.15 .oo 915.15 915.19 .04 .04 .oo 91J.SO 

139. o. 137. l. 1. 91. 4. 18. 10. 913.50 

.67 .27 1.51 • 36 .060 .035 .060 .ooo 910.20 69,30 

• 000240 185. 185. 185 • 0 0 0 .oo 29. 71 99.01 

0 

1 

01-13-92 11117119 PAGB 

SECNO DEPTH CWSEL CRIWS W&ELK EG "" BL OLOSS BAH]( BLKV 

0 OLOB OCB QROB Al.OB ACB AROB VOL TWA LBP"l'/RIGBT 

TIME VLOB VCB VROB XHL XNCB XNR - KLMIN SSTA 

SLOPE XLOBL XI.CB XLOBR I'l'R.IAL roe ICONT CORAR TOPWID BNDST 

CCBVa .BOO CEBV• .900 

•SECNO 10.000 

2800 NAT Ql• 12.21 WSBL- 915.89 BNC 01• 14.25 WSBL• 915.99 RATIO• ... 1667 

NAT 01• 14. RATIOS LOB,CB,ROB• .0025 .9902 .0072 WSBL- 915.99 

• 



• 

• 

• 

3685 20 TRIAl.S ATI'BNPTEl> WSBL,CWSBL 

3693 PROBABLB MINIMUM SPBCIPIC ENERGY 

3720 CRI'I'ICAL DBPTB ASSUMED 

3470 ENCROACHMENT STATIONS• 70.5 95.5 ...... 
10.00 1.38 915.88 915.98 915.89 916.38 

139. o. 139. o. o. 2s. 
.67 .oo 5.65 • oo .030 .030 

• 013943 •• •• •• 20 14 

0 

CCBV• .400 CBBV• .600 

•SECNO 11.000 

3470 ENCROACHMENT STATIONS• 1.0 108.0 ...... 
11.00 2.57 917.67 .oo 917.64 918.07 

139. o. 139. o. o. 27. 

.68 .oo 5.10 .oo .030 .030 

• 006581 179 • 179. 179. 3 0 

0 

•SECNO 11.900 

11.90 3.03 919.13 .oo 919.14 919.31 

139. o. 139. o. o. 40. 

• 70 .oo 3.45 .oo .030 .030 

• 002511 300 • 300. 300. 4 0 

0 

•SBCNO 12.000 

2800 NAT 01• 12.65 WSBL• 920.97 BNC 01" 

0 

1 

NAT 01• 17. RATIOS LOB,CB,ROB• .0597 .7626 

3695 20 TRIALS AT'l'EMPTED WSEL, cws,BL 

3693 PROBABLB MINIMUM SPBCIPIC ENERGY 

3720 CRITICAL DBPTB ASSUMED 

3470 BNCROACBHBNT STATIONS• 70.0 110.0 ....... 
12.00 .02 9 21. 02 921.02 920.97 921.38 

139. o. 139. o • o. 29. 

• 71 .oo 4.84 .oo .030 .030 

.015470 100. 9S. 100. 20 14 

01-U-92 11117119 

...•••••.•••.....••.......•••.....••••...........• 
HBC2 RELEASE DATED NOV 76 UPDATED MAY 1984 

ERROR CORR - 01,02,03,04,05,06 

MODIPICA'I'ION - 50,51 1 52 1 53,54,55,56 

IBM-PC-X'I' VERSION AUGUST 1985 

···········•*····································· 

4 'I'ARGE'I'• .010 

.so .01 .42 915.50 

o. 10 • 10. 915.50 

.030 .ooo 914.50 70.50 

0 .oo 25.00 95.50 

1 TARGET- 107.000 

.40 1.66 .04 919.80 

o. 10. 10. 918.00 

.030 .OOQ 915.10 40.97 

0 .oo 18.23 59.20 

.19 1.15 .o, 920.00 

o. 19 • 10. 9U.40 

.030 .ooo 916 .10 18.70 

0 .oo 23.60 42.29 

12 .80 WSBL- 921.07 RATIO- -.0115 

.1778 WSBL• 921.07 

4 TARGET• .237 

.36 .48 .11 920. 40 

o. 19. 10. 920.40 

.030 .ooo 920.20 10.00 

0 .oo 40.00 110.00 

PAGB 

'I'BIS RUN EXECUTED 01-13-92 



• • • NOTE- ASTERISK(•) M LEFT OP CROSS-SECTION NUMBER INDICATES MBSSAGB IN SUKHARY OF ERRORS LIST 

RARDOLPB DRAIN 

SOKMARY PRINTOUT TABLE 110 

SECNO CWSEL DIPKWS EG TOPWID OLOB QCB OROB PEREHC STEIICL STCHL S'l'CBR STENCR 

1.000 888.80 .oo 888.99 52.S0 107.93 310.03 76.05 .oo .oo 32.00 44.00 .00 

l.000 888.80 .oo 889.0l 32.66 105.63 316.81 71.57 .04 19.01 32.00 44.00 51.-67 

2.000 888.80 .oo 889.08 40.33 96.U 323.65 73.41 .oo .oo 32.00 44.00 .oo 
2.000 888.80 .oo 889.11 27.87 94.77 331.13 68 .10 .04 22.80 32.00 44.00 50.68 

2.250 888.92 .oo 889.60 35.75 so.es 309.21 103.93 .oo .oo 32.00 42.00 .oo 
2.250 888. 91 -.01 889.68 24.59 74.14 320.54 99,.32 .05 25.06 32 .oo 42.00 0.65 

2.500 8510.15 .oo 890.91 52. 51 104.90 32 7. 60 61.50 .00 .oo 127.00 139.00 .oo . 2.500 890.00 -.15 8511.09 28. 74 92.64 356.51 U.85 .oe 115.53 127.00 139.00 144.27 

. 3.000 8516.25 .oo 896.73 SB.JO 148.97 180.89 164.13 .oo .oo 63.00 72.00 .oo 
3.000 896.1!! -.07 89~- 73 es. n HIS.5.2 188.01 159.47 .oo .oo 63.00 72.00 M .vv 

3.500 902.23 .oo 902. 72 123.98 141. 72 206.67 145.61 .oo .oo 135.00 146.00 .oo 
3.500 902.32 .o, 902.72 128.56 146.57 197.62 149. 81 .oo .oo 135.00 146.00 .oo 

3.750 904.08 • 00 904.40 151.17 52 .52 230.17 211.32 .oo .oo 281.00 291.00 .oo 
3.750 904.00 -.09 904.37 94.76 48.92 237.70 207.38 .oo .00 281.00 291.00 .oo 

4.000 904.89 .oo 904.94 195.96 186.85 123.75 183 .. U .OD .oo 135.00 146.00 .00 

4.000 904.91 .02 5104.97 127.17 183.56 131.18 179.26 .o, 75.15 135.00 146 .OD 202.32 

5.000 905.63 .oo 905.66 177.54 136.46 96.91 89. 63 207.00 125.00 214.00 232.00 332 .oo 
5.000 905.68 .os 905.71 179.20 136.51 95.95 510.53 207.00 125.00 214.00 232.00 332.00 

5.500 905.70 .oo 5105.70 210. 751 43.73 221. 73 57.54 220.00 110.00 170.00 270.00 330.00 

5.500 905.75 .os 905.75 210.519 43.91 221. 39 57.70 220.00 110.00 170.00 270.00 330.00 

. 6.000 906.22 .oo 906.57 62.00 107.98 67 • 77 4.25 62.00 113.00 160.00 170.00 175.00 . 6.000 5106.22 .oo 906.57 62.00 107.97 67.78 4.24 62.00 113.00 160.00 170.00 175.00 



• • • 
01-13-92 llal711' PAGE 16 

SECNO CWSEL DIFKWS EG TOPWID OLOB oce OROB PERENC STENCL STCBL STCHR STBNCR. 

. 6.900 907.88 .oo 908. 73 20.87 16.87 134-28 28.85 31.60 .20 10.00 16 .25 Jl.80 . 6.900 907.88 .oo 908. 73 20.87 16.87 134.27 28.85 31.60 .20 10.00 16.25 31.80 

6.940 908.65 .oo 909.04 25.23 13.20 153.92 12.88 133.00 75.00 95.00 105.00 208.00 

6.940 908.65 .oo 909.04 25.23 13.20 153.93 12.88 133.00 75.00 95.00 105.00 2oe.oo 

6.950 908.SJ .00 909.21 25.42 13.41 153.52 13.06 133. 00 75.00 95.00 105.00 208.00 

6.950 908.83 .00 909.21 25.42 13.41 153.52 13.06 133.00 75.00 95.00 105.00 208.00 

7.000 909. 72 .00 910.10 25.42 13.40 153.54 13.06 133.00 75.00 95.00 105.00 208.00 

7.000 909. 72 .00 910.10 25.42 13.40 153.54 13.06 133.00 75.00 95.00 105.00 208.00 

. e.ooo 915.11 .00 915.14 38.78 .oo 180.00 .00 .00 .00 s.oo 55.00 .oo . 8.000 915.11 .00 915.14 38.78 .00 180.00 .00 .00 .00 5.00 55.00 .00 

9.000 915.15 .00 915.U 31.95 .39 137.20 1.40 .00 .00 70.50 95.50 .oo 
9.000 915.15 .00 915.19 29.71 • 36 137.21!i 1.39 .oo l!i9. 30 70.50 95.50 99.01 

. 10.000 915.89 .00 91&.37 27.44 .22 138.13 .64 .00 .oo 70.50 95.50 .oo 
10.000 915.88 -.01 911!i.38 25.00 .00 139.00 .00 .01 70.50 70.50 95.50 95.50 

11.000 917.U .00 918.06 18.01 .00 139.00 .oo 107.00 1.00 37.00 60.00 108.00 

11.000 917.67 .03 918.07 18.23 .00 139.00 .00 107.00 1.00 37.00 60.00 108.00 

11.900 919.14 .oo 919.32 23.73 .00 139.00 .oo .oo .oo 15.00 43.00 .00 

11.5100 9U.13 -.01 919.31 23.60 .oo 139.00 .00 .00 .00 15.00 43.00 .oo 

. 12.000 5120.97 .00 921.20 751.U 7.15 111.48 20.37 .00 .00 70.00 110.00 .oo . 12.000 5121.02 .as 5121. 38 40.00 .oo 139.00 .00 .2, 70.00 70.00 110.00 110.00 

1 
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• • • SO'HKAAY OP ERRORS AND SPECIAL NOTES 

CAUTION SECHO- 2.500 PROFILE• 1 CRITICAL DBPTB ASSUMED 

CAUTION SECNO- 2.500 PROP'ILB .. 1 MIRIMUH SPECIPIC ENERGY 

CAUTION SBCNO- 2.500 PROP'ILE• 2 CRITICAL DBPTB ASSUMED 

CAUTION SECNO- 2.500 PROFILE• 2 NIRIMUM SPECIFIC BNERG! 

CAtrrION SBCNO,., 3.000 PROPILE• 1 CRITICAL DEPTH ASSUMED 

CAUTION SECIIO- 3.000 PROPILE• 1 KIRIHUK SPECIFIC ENERGY 

CAtrrION SBCNO,., 3.000 PROFILE= 2 CRITICAL DBP"l'B ASSUMED 

CAUTION SBCNO,., 3.000 PROP'ILE• 2 MINIMUM SPECIFIC ENERGY 

CAIJ'l'ION SECR<>,,, 6.000 PROPILE• 1 CRITICAL DBPTB ASSUMED 

CAtrrIOlf SECNO• 6.000 PROFILE• 1 PROBABLE MINIMUM SPECIPIC ENERGY 

CAUTION SECNO- G.000 PROFILE .. 1 ".., •n..uu,o A.I. ..1.""nr·.1..i:..v -1,.v ~ ... .,. ff<JC..U 

CAUTION SECN~ &.ooo PROFILE• 2 CRITICAL DBPTB ASSUMED 

CAUTION SBCNO- 6.000 PROPILBa 2 PROBABLB KIKIMUN SPECIFIC 2NERGY 

CAUTION SBCNO- 6.000 PROFILE• 2 20 TRIALS A'.l'TEMPTED TO BAIANCB WSEL 

CAUTION SECIIO- 6.5100 PROPII.B• 1 CRITICAL DBPTB ASSUMED 

CAUTION SECIIO- 6.5100 PROFILE,. 1 MIRIMUN SPBCIPIC ENERGY 

CAUTION BEC!ilO- 6.900 PROFILE., 2 CRITICAL I>BPTB ASSUMED 

CAU'I'IQN SECRO- 6.900 PROFILE• 2 MINIMUM SPECIFIC ENERGY 

NOTE SECNO• e.ooo PROFILE• 1 lfSBL BASED ON XS CARI) 

HOT& SECNO• e.ooo PROFILE• 2 WSBL BASED ON XS CARI) 

CAUTION SECRO• 10.000 PROFILED 1 CRITICAL DEPTH ASSUMED 

CAUTION SECIIO- 10.000 PROFILE• 1 PROBABLE MIHIMCM SPECIFIC 2NERGY 

CAUTIOR SECNO• 10.000 PROFILE• 1 2 0 TRIALS ATTEMPTED TO BALANCE WSEL 

CAtrrIOB Sl!CNO- 10.000 PROFILE• 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 10.000 PROFILE• 2 PROBABLE MINIKUM SPECIFIC l!HERGY 

CAUTION SBCNO• 10.000 PROFILE• 2 20 TRIALS A'l"1'EMPTED TO BALANCB WSEL 

CAUTION SEC!ilO- 12.000 PROFILE• 1 CRITICAL DBP'I'B ASSUMED 

CAUTION SEC!ilO= 12.000 PROFILE• 1 PROBABLE NI9IMUJI SPECIFIC l!HERGY 

CAUTION &ECHO- 12.000 PROFILE• 1 2 0 TRIALS ArI'BMPTED TO BALMCE WSEL 

CAUTION SECRO- 12.000 PROFILE• 2 CRITICAL DBP'I'B ASSUMED 

CAUTION SBCNO- 12.000 PROFILE• 2 PROBABLE MINIMCM SPECIFIC E!IERGY 

CAUTION SECN'O• 12.000 PROFILE• 2 20 TRIALS M.'TBHPTED TO BALANCE WSEL 

1 
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1 

P'LOODWAY DA'l:'A, RANDOLPH DRAIN 

PROFILE NO. 2 

FLOOOWAY WATER 

STATION WIDTB SECXION KIWI WITH 

AREA VELOCITY FLOODWAY 

leOOO :n. 147. J,4 EHHJ.8 

2.000 28. 120. 4.1 888.8 

2.250 25. 75. ••• 888.9 

2.500 29. ••• 7.7 890.1 

3.000 86. ... 5.3 896.3 

3.500 129. 139. 3.6 5102. 3 

3.750 ,s. 10. 3.3 9O4. l 

4.000 127. 302. ... 904.9 

5.000 179- 311. 1.0 905.7 

s.soo 211. 600. •• 905.7 

6.000 62. ••• , .. 906.2 

6.900 21. 32. 5.7 907.9 

fi.HO 25. ... ,.o 908.7 

6.950 25. 45. ,.o 908.8 

7.000 25. ... ,.o 909.7 

e.ooo 39. 128. 1.4 ns.1 
9.000 30. ••• 1.4 ns.2 

10. 000 25. 25. 5.7 915.9 

11.000 18. 27. 5.1 917.6 

11.900 24. 40. 3.5 919.1 

12.000 40. 29. 4.8 921.0 

01-13-512 ll11BzlO 

BEC2 RBI.BASE DAn:D R'OV 76 UPDArED HAY 1984 

BRR.QR CORR - 01,O2,03,04,os,06 

MODIFICA'I'IOR - so,s1,s2,53,54,SS,56 

IBN-PC-n' VERSION AUGUST 1985 

• 
SURFACE ELEVATION 

WITHOUT DIFFERENCB 

PLOODWAY 

888.8 .o 
888.8 .o 
888.9 .o 
890.1 .o 
896.3 .o 
902.2 .1 

904.1 .o 
904.9 .o 
905.6 .1 

905.7 .o 
906.2 .o 
907.9 .o 
908.7 .o 
908.8 .o 
909.7 .o 
915.1 .o 
ns.2 .o 
915.9 .o 
917.6 .o 
9l!il.l .o 
921.O .o 

.............•...................•••..•••.••.••.•• 

• 

PAGE 1 

THIS RON BXECUTED 01-13-92 



• 

• 

• 

RANDOLPH STREET DRAIN 

EXISTING & PROPOSED 

CONDITION 

COMPARISON TABLES 



• • • RANDOLPH STREET DRAIN - FLOOD STUDY: 100 YEAR FLOOD PROFILE COMPARISON TABLE. 

McNEELY & LINCOLN ASSOCIATES 
X-SEC EXIST EXIST PROP PROP GROUND 

# FLOW CWSEL FLOW CWSEL ELEVATION 

1.00 
1.25 
1.50 
2.00 494.0 888.80 
2.10 
2.25 494.0 888.92 
2.40 
2.50 494.0 890.15 
2.60 
2.70 
2.80 
2.90 
2.95 

3.00 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 

494.0 
494.0 
494.0 
494.0 

896.25 
902.23 
904.08 
904.89 

5.00 323.0 905.63 

5.50 323.0 905.70 

6.00 180.0 906.22 
6.90 180.0 907.88 
6.94 180.0 908.65 
6.95 180.0 908.83 

7.00 
8.00 
9.00 

10.00 
11.00 
11.90 
12.00 

180.0 
180.0 
139.0 
139.0 
139.0 
139.0 
139.0 

909.72 
915.11 
915.15 
915.89 
917.64 
919 .14 
920.97 

433.0 
433.0 
433.6 
433.0 
433.0 
433.0 
433.0 
433.0 
433.0 
433.0 
433.0 
433.0 
433.0 

433.0 
433.0 
433.0 
433.0 
433.0 
433.0 
433.0 

323.0 

323.0 

180.0 
180.0 
180.0 
180.0 

180.0 
180.0 
139.0 
139.0 
139.0 
139.0 
139.0 

882.50 
885.91 
888.55 
888.99 
889.05 
889.36 
889.66 
890.35 
891.43 
893.28 
896.74 
897.15 
897.19 

897.22 
902.29 
903.93 
904.70 
904.72 
905.88 
905.91 

906.09 

906.14 

906.19 
907.84 
908.78 
908.97 

909.89 
915.11 
915.17 
915.89 
918.10 
919.43 
920.98 

877.80 
881.53 
882.63 
883.06 
883.06 
884.60 
885.30 
886.30 
889.50 
890.21 
890.70 
891.00 
891.00 

893.20 
899.20 
899.80 
900.50 
900.80 
900.90 
901.30 

902.60 

902.60 

905.10 
905.30 
905.38 
905.53 

906.43 
909.10 
910.20 
914.50 
915.10 
916.10 
920.20 

FEMA 
X-SEC 

# FLOW 
GROUND 

CWSEL ELEVATION 

M 
N 

0 

p 

Q 

R 

s 

T 

u 

400 884.00 
400 888.00 

400 895.31 

400 904.20 

400 905.81 

400 906.50 

400 910.60 

400 914.75 

400 922.20 

881.53 
882.63 

892.00 

901.80 

902.5 

904.00 

905.60 

909.10 

920.20 
--------------------------------------------------------------------------------------------



• • • 
RANDOLPH STREET DRAIN - FLOOD STUDY: FLOW IN cfs. COMPARISON TABLE. 
-------------------------------------------------------------------------------------------
EXIST. 
X-SEC. 

If FLOW 

"EXISTING CONDITION" 
1987 - STUDY 

FLOW FLOW FLOW 
iO-Yr 50-Yr iOO-Yr 500-Yr 

PROPOSED 
X-SEC. 

If FLOW 
10-Yr 

"PROPOSED CONDITION" 
1991 - STUDY 

FLOW FLOW FLOW 
50-Yr 100-Yr 500-Yr 

-------------------------------------------------------------------------------------------

1.00 
2.00 

2.50 

3.00 
3.50 
3.75 
4.00 

5.00 
5.50 
6.00 
6.90 
6.94 
6.95 
7.00 
8.00 
9.00 

10.00 
11.00 
11.90 
12.00 

236.0 
236.0 

236.0 

236.0 

236.0 
236.0 
236.0 
236.0 

159.0 
159. 0 
110.0 
110.0 
110.0 
110.0 
110.0 
iiO.O 
73.0 
73.0 
73.0 
73.0 
73.0 

414 .o 
414. 0 

A 1 A n. 
.. J."t • V 

414.0 

414.0 
414. 0 
414. 0 
414. 0 

265. 0 
265. 0 
161. 0 
161.0 
161.0 
161.0 
161.0 
i6i.O 
106.0 
106.0 
106.0 
106.0 
106.0 

494.0 
494.0 

494.0 

494.0 

494.0 
494.0 
494.0 
494.0 

323.0 
323.0 
180.0 
180.0 
180.0 
180.0 
180.0 
i80.0 
139.0 
139.0 
139.0 
139.0 
139.0 

609.0 
609.0 

609.0 

609.0 

609.0 
609.0 
609.0 
609.0 

407.0 
407.0 
232.0 
232.0 
232.0 
232.0 
232.0 
232.0 
207.0 
207.0 
207.0 
207.0 
207.0 

1.00 
1.25 
1.50 
2.00 
2.10 
'l 'l C 
L • LJ 

2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
2.95 
3.00 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.50 
6.00 
6.90 
6.94 
6.95 
7.00 
8.00 
9.00 

10.00 
11.00 
11.90 
12.00 

215. 0 
215. 0 
215.0 
215.0 
215.0 
215.0 
215.0 
215.0 
215.0 
215.0 
215.0 
215.0 
215,0 
215.0 
215.0 
215.0 
215.0 
207.0 
207.0 
207.0 
159. 0 
159. 0 
110.0 
110.0 
110 .o 
110.0 
110.0 
iiO.O 
73.0 
73.0 
73.0 
73.0 
73.0 

363.0 
363.0 
363.0 
363.0 
363.0 
363.0 
363.0 
363.0 
363.0 
363.0 
363.0 
363.0 
363.0 
363 .o 
363.0 
363.0 
363.0 
356.0 
356.0 
356.0 
265.0 
265.0 
161.0 
161.0 
161.0 
161.0 
161.0 
i6i.O 
106.0 
106.0 
106.0 
106.0 
106.0 

43-3.0 
433. 0 
433. 0 
433.0 
433.0 
433.0 
433.0 
433.0 
433.0 
433.0 
433.0 
433.0 
433.0 
433 .o 
433.0 
433.0 
433.0 
433.0 
433.0 
433.0 
323.0 
323.0 
180.0 
180.0 
180.0 
180.0 
180.0 
180.0 
139.0 
139.0 
139.0 
139.0 
139.0 

541. -0 
541.0 
541.0 
541.0 
541.0 
541.0 
541.0 
541.0 
541.0 
541.0 
541.0 
541.0 
541,0 
541.0 
541.0 
541.0 
541.0 
532.0 
532.0 
532.0 
407.0 
407.0 
232.0 
232.0 
232.0 
232.0 
232.0 
232.0 
207.0 
207.0 
207.0 
207.0 
207.0 

-------------------------------------------------------------------------------------------



• • • 
RANDOLPH STREET DRAIN - FLOOD STUDY: WATER SURFACE ELEVATION COMPARISON TABLE. 
---------------------------------------------------------------------------------------------
EXIST. 
X-SEC. 

# 

1.00 
~ nn 
L.. vv 

2.25 

2.50 

3.00 
3.50 
3.75 
4.00 

5.00 
5.50 
6.00 
6.90 
6.94 
6.95 
7.00 
8.00 
9.00 

10.00 
11.00 
11.90 
12.00 

CWSEL 
10-Yr 

886.34 
886.36 

887.25 

889.16 

895.68 
901. 75 
903.31 
903.99 

904.82 
904.88 
906.01 
907.29 
907.97 
908.16 
909.07 
913.48 
913.56 
915.54 
917.14 
918.36 
920.75 

"EXISTING CONDITION" 
1987 - STUDY 

CWSEL CWSEL CWSEL 
50-Yr 100-Yr 500-Yr 

888.05 
888.06 

888.20 

889.88 

896.10 
902.11 
903.88 
904.66 

905.40 
905.47 
906.17 
907.73 
908.49 
908.67 
909.56 
914. 41 
914. 48 
915.71 
917.43 
918.78 
920.86 

888.80 
888.80 

888.92 

890.15 

896.25 
902.23 
904.08 
904.89 

905.63 
905.70 
906.22 
907.88 
908.65 
908.83 
909.72 
915.11 
915.15 
915.89 
917.64 
919. 14 
920.97 

891.09 
891.09 

891.12 

891.22 

896.44 
902.41 
904.31 
905.15 

905.91 
905.99 
906.35 
908.24 
909.07 
909.23 
910.12 
917. 43 
917.44 
917.43 
917.76 
919.81 
921. 12 

PROPOSED 
X-SEC. 

# 

1.00 
1.25 
1.50 
~ nn L..vv 
2.10 
2.25 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
2.95 
3.00 
3.50 
3.75 
4.00 
4.25 
• ~n 
q. ::,v 

4.75 
5.00 
5.50 
6.00 
6.90 
6.94 
6,95 
7.00 
8.00 
9.00 

10.00 
11.00 
11.90 
12.00 

GROUND 
ELEVATION 

011.0·0 
881.53 
882.63 
nn"" n.r oo..>.vo 
883.06 
884.60 
885.30 
886.30 
889.50 
890.21 
890.70 
891.00 
891.00 
893.20 
899.20 
899.80 
900.50 
900.80 
900.90 
901.30 
902.60 
902.60 
905.10 
905.30 
905.38 
905.53 
906.43 
909.10 
910.20 
914.50 
915.10 
916.10 
920.20 

CWSEL 
10-Yr 

88L60 
884.69 
886.34 
886.46 
886.66 
887.48 
888.27 
889.25 
890.90 
892.14 
894.49 
894.72 
894.76 
895.81 
901.96 
903.13 
903.87 
903.90 
904.iS 
904.86 
905.07 
905.12 
905.99 
907.40 
907.96 
908.22 
909.23 
913.48 
913.59 
915.54 
917.49 
918.63 
920.76 

"PROPOSED CONDITION" 
1991 - STUDY 

CWSEL CWSEL CWSEL 
50-Yr 100-Yr 500-Yr 

882.00 
885.57 
887.89 
888.24 
888.33 
888.74 
889.18 
890.03 
891.27 
892.94 
896.07 
896.42 
896.46 
896.49 
902.17 
903.74 
904.48 
904.50 
905.70 
905.72 
905.88 
905.92 
906.14 
907.72 
908.56 
908.78 
909.73 
914.41 
914.50 
915.73 
917.81 
919.07 
920.88 

882.50 
885.91 
888.55 
888.99 
889.05 
889.36 
889.66 
890.35 
891.43 
893.28 
896.74 
897.15 
897.19 
897.22 
902.29 
903.93 
904.70 
904.72 
905.88 
905.91 
906.09 
906 .14 
906.19 
907.84 
908.78 
908.97 
909.89 
915.11 
915.17 
915.89 
918.10 
919.43 
920.98 

883.0 
886.4 
889.5 
890.0 
890.1 
890.3 
890.4 
890.9 
891.6: 
893.7 
898.3 
898.7 
898.7 
898.7 
902.4 
904.2 
904.9 
905.0 
906.0 
906. 1, 
906.3 
906.3 
906.3 
908 .1. 
909.1 
909.3 
910.3 
917. 4 
917.4 
9li.4 
918.1 
920.0 
921.1 

---------------------------------------------------------------------------------------------
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CITY OF NORTHVILLE 

RANDOLPH STREET DRAIN 

FLOOD STUDY 

PROPOSED CONDITION 
REVISED PER ONR LT: OT:1-30-92 

HYDROLOGIC & HYDRAULIC 

ANALYSIS 

BETWEEN LEXINGTON BLVD. ANO BECK ROAD 

BY 

McNEELY & LINCOLN ASSOCIATES, INC. 

459 EAST CADY, NORTHVILLE Ml-48167 
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RANDOLPH STREET DRAIN 

PROPOSED CONDITION 

HYDROLOGIC ANALYSIS 
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• 

FLOOD HYDROGRAPB PACKAGE HEC-1 (IBM XT Sl2R VERSION) -PEB 1,1985 

U.S. AJUfY CORPS OP ENGINEERS, TB:P! HYDROLOGIC BNGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616 .... 

TRIS HEC•l VERSION CONTAINS ALL OPTIONS EXCEPT BCONOHICS, AND THE NUMBER OF PUNS ARE REDUCED TO 3 
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LINE 

2 

' 
4 

5 

' 7 

' 
' 

10 

11 

12 

" 
14 

1,5 

" 17 

1B 

" 
2,0 

21 

22 

23 

24 

25 

" 
27 

28 

" ,o 

" 
32 

" ,. 
35 

" 37 

38 

" 
40 

41 

BEC-1 INPlTI' PAGE 

ID ••..... 1 ••••••• 2 ••••••• 3 ••••.•• 4 ••••••• 5 ••••••• 6 ...•••• 7 •••...• 8 ••••••• 9 •••••• 10 

ID RANDOLPH DRAIN FLOOD ANALYSIS DEC 6, 1991 FILE: lOORRl 

ID HULTIFLOOD ANALYSIS (lOYR, 50YR, lOOYR, SOOYR) 

ID DBVELOPED CONDITIONS 

•DIAGRAM 

IT 5 1MAR86 0000 ,oo 
IO 5 0 20 

IN ,o 1MAR86 0000 

JR PREC 1.0000 1.2714 1. 3857 1.5286 

.. RANDB2 RANDOLPB DISTRICT 

PB 3.50 

PC 0.0000 0.0053 0.0108 0.0164 0.0223 0.0284 0.0347 0.0,14 0.0483 0.0555 

PC 0.0623 0.0712 0.0797 0.0887 0.0984 0.1089 0.1203 0.1328 0.1467 0.1625 

PC 0.1808 0.2042 0.2351 0.2833 0.6632 0.7351 0.7724 o.7989 0.8197 0. 8 380 

PC 0.8538 0.8676 0.8801 0.8914 0.9019 0.9115 0.9206 0.9291 0.9371 0.9446 

PC 0.9519 0. 9 588 0.9653 0.9717 0.9777 0.9836 0.9892 0.9947 1.0000 

"" 5CS RUNOFF POR RANDOLPH DISTRICT 82 

BA 0.100 

LS 0 " 
UD 0.66 

IUt RANDB2 

"" ROUTING FOR POND AT HW CORNER OP BECK AND 9 MILE 

RS l ELEV 947 .6 0 

BA 0 1.62 1.82 2.03 2.22 2.43 2.56 

SQ 0 1.90 7.40 12 .oo 15.20 17.60 95.00 

SE 947.6 '48 948.5 949.0 949.5 950.0 950.3 

.. RANDB2 

"" CBAHNEL ROUTE TO CULVERT, w. SIDE OP BEClt 

RK 755 0.0071 0.030 0 

.. RANDBl 

JU< scs RUNOFF FOR RANDOLPH DISTRICT Bl 

BA 0.084 

LS 0 68 

UD 0.26 

u RAHDB 

JU< COMBINE RANDOLPH Bl AND B2 

BC 2 

JU< RANDB 

KM CHANNEL ROUTE TO RANDOLPH A POND (CULVERT) 

RK 1045 .0065 0.024 CIRC 2 

I<K RANDB 

KM Cl!ANNEL ROUTE TO RANDOLPH A POND (DITCH) 

RK 435 1.84 .o, TRAP 2 ' 



L 

• 

L 

• 

L 

• 

1 

PAGE 2 

LINE 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

" 
60 

61 

62 

63 

64 

65 

" 
67 

68 

" 
70 

71 

72 

73 

74 

75 

76 

ii 

78 

7' 

BO 

Bl 

82 

" 

SBC-1 INPUT 

ID ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 4 ••••••• S •• ,.,. ,6,,,.,,, 7,,, •,, ,8 •• ,,, •• 9 •••• ,, 10 

U RANDA 

JOt SCS RUNOFF FOR RAHOOLPB A DISTRICT 

BA 0,100 

LS 0 72 

OD 0.32 

"" RANDA 

"" COMBINE RANDOi.PB A RONOl"l" WITB RANDOLPH B OUTFLOW 

BC 2 

KI< RANDA .,. RANDOLPH • POND ROUTING 

RS ELEV 926.2 0 

•• 0 0.01 0.72 2,07 2.17 2.22 2,J5 2,80 

SQ 0 9.0 45. 97, 140. 180. 230. 650, 

SE 926 .2 927 928 930.2 930.3 930,4 930.S 931.0 

Ill< CTYLW 

J0t SCS RUNOFF FOR CITY LINE WEST DISTRICT 

BA 0.031 

LS 0 78 

UD 0.24 

J::J:: CTYLW 

RM COMBINE CITY LIKE WEST RUNOFF WITB RANOOLPB A PLOW 

BC 2 

KI< RANDA 

llM CHANNEL ROUTE TO 60• CULVERT ENTRANCE BASIN 

RJ< 1450 0.0033 0.04 0 0 2 

KK CTYLE 

llM scs RUNOFF FOR CITY LIKE EAST DISTRICT ... 0.062 

LS 0 78 

UD 0.24 

.. 60" 

llM COMBINE RANDOLPH A AND CITY LINE OUTFLOWS 

BC ' 
"" 60" 

"" ROUTE COMBINED FLOWS AHEAD OF 60• CULVERT 

RS ElEV 510,3 0 

SA 0,033 0.082 0,140 0,198 0,256 1.0 

SQ 0 55 " 160 212 278 

SE 909.3 911 913 915 917 919 

"" 60" 

"" CHANNEL ROUTE THROUGH 60" CULVERT 

RJ< 580 0.006 0.013 CIRC 5 



1 HEC-1 INPUT PAGE 3 

LINE ID ••••••• 1 .•••.•• 2 •••••.• J ••••••• 4 ••••••• 5 ••••••• 6 •••.•.. 7 ••••••• 8 •• ,,,. ,9.,, •. , 10 
' 

L 
84 "" 60" 

• 85 

" 
KH CBANNEL ROUTE TBROUGB CULVERT OUTLET DITCB 

Rl< »o 0.0056 0.030 TRAP 4 3 

87 "" !!VEST 

88 KH scs RUNOFF FOR NORTHVILLE ESTAl'ES 

89 BA 0.100 

,o LS 0 70 

" UD 0.37 

" KK ABBEY 

" KH scs RUNOFF FOR DEVELOPED ABBEY KNOLL ESTATES SUBDIVISION 

94 BA 0.072 

,s LS 0 80 

" UD 0,42 

" "" RANJ 

98 KH scs RUNOFF FOR RANDOLPH JUNCTION (NOVI - WEST OF LEXINGTON GREEN) 

" BA o. 182 

100 LS 0 " 101 UD 0.65 

102 J::J:: JUNCT 

103 kM COMBINE RANDOLPH JUNCTION, 60• CULVERT, NORTHVILLE ESTATES/ABBEY KNOLL 

l. 104 BC 4 

• 105 

106 

107 

KK JUNCT 

KH ROUTE COMBINED FLOWS THROUGH ABBEY POND/WETLANDS 

RS FLOW 2 0 

108 SA 1.24 4.30 5.90 8.30 10.28 11.20 

10, so 0 10 48 250 573 747 

llO SE 902.8 903.S ,o, '" 906 906,S 

lll KK LEXGR 

ll2 KH scs RUNOFF FOR LEXINGTON GREEN SUBDIVISION 

ll3 BA 0,144 

114 LS 0 72 

115 UD 0.30 

116 KK LEXGR 

117 KH LEXINGTON GREEN DETENTION POND ROlrI'ING 

ll8 RS 1 ELEV 904,6 0 

119 SA 1,55 1.65 1.84 1,88 1.94 2.00 

120 so 0 1.3 ,.o " 159 350 

121 SE 904.6 905 905.8 906 906.5 907 

122 .. LEXGR 

123 KH Cl!AHlll!L ROlrI'ING OP LEXINGTON GREEN DISCHARGE 

124 RK '50 0.001 0.040 TRAP 0 5 

L 

• 
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• 
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PAGE 4 

LINE 

125 

126 

127 

128 

12, 

130 

131 

132 

133 

134 

135 

136 

137 

130 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

' 15' 

160 

16 l 

162 

163 

164 

BBC-1 INPUT 

ID ••••••• l •••••• • 2 ••...•. 3 ....... 4 .•••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •.•••• 10 

"" •• 
BC 

ll .. 
BA 

LS 

UD 

"" .. 
RS 

SV 

SQ 

ll 

BA 

LS 

UD 

ll .. 
BC 

"" .. 
RS 

SV 

SQ 

"" .. 
RI< 

JONCT 

COMBINE LEXINGTON GREEN, RANDOLPH JUNCTION, N•VILLB ESTATES • 60• FLOWS 

2 

PBLBX 

SCS RUNOFF UPSTREAM OF LEXINGTON GREEN 12 DETENTION POND 

0.053 

0 

0.42 

Pl!LEX 

72 

MODIFIED PULS ROUTING LEXINGTON GREEN DETENTION POND 

0 

0 

PBSL2 

0.030 

0 

0.42 

PBILLS 

STOR 

0.82 

2.76 

72 

0 

2.19 

39. 79 

COMBINE PHI.EX AND PBSL2 

2 

PHILLS 

0 

MODIFIED PULS ROUTING PHEASANT BILLS 12 WETLAND AREA 

1 

0 

0 

PBILLS 

STOR 

.12 

1.8 

0 

l. 01 

15.9 

0 

2,52 

24,0 

CHANNEL ROUTE THROUGH 21• X ]5• C.S,P 

60 0.0033 0.025 TRAP l.75 

PBILLS 

CHANNEL ROUTE THROUGH CULVERT OUTLET DI'l'CB 

450 0 .004 0.030 TRAP 4 3 

KK PBILLl 

XH COMBINE JUNCT , PBILLS 

BC 2 

KK PBILLl 

XH CHANNEL ROUTE UPSTREAM OF COLD SPRING DRIVE CULVERTS 

RS 

RC 

RX 

RY 

l 

0.03 

0 

904,9 

STOR 

0.04 

35 

904.0 

0 

0,03 

116 

903.4 

125 

123 

901.4 

.0036 

131 

901,4 

134 

903. 4 

218 

904.0 

252 

905.0 



BEC-l INPUT PAGE S 

LINE ID •• ,,,,, l •. ,,,, ,2,,, .... 3 ....... 4 .. ,,,, ,5,,,,,, ,6.,,.,,, 7,,,,,,, 8 ••••• , .9 .. ,,,, 10 

l 
165 Kl< PBILLl • 160 lUt CRAKHEL ROUTE TBR.OUGB CULVERTS (Sf) AT COLD SPRING DR, 

167 "" 60 0.0017 0.025 TRAP 17.S 

168 .. PBILLl 

169 lUt CHANNEL ROUTE TO CULVERT AT MACDONALD DRIVE 

170 Rl< 1630 0.004 O.OJO TRAP ' J 

171 Kl< PBILL2 

172 KM 5CS RUNOFF' FOR PHEASANT BILLS 

173 BA 0,062 

174 LS 0 77 

175 UD 0.25 

176 .. PBILLl 

177 lUt COMBINE PBILLl , PBILL2 

178 ac 2 

11, kX PBILLl 

180 ltH MODIFIED PULS ROtrrING UPSTREAM OP MACDONALDS DRIVE 

181 RS STOR 0 0 

182 sv 0 0,01 0.08 0.23 0.482 0,907 1,607 2,697 4,213 6.187 

183 so 0 50 100 150 1'5 270 340 420 498 858 

I 
\ 

184 Kl< PBILLl 
,_ 185 XH CHANNEL ROUTE TBROUGB 2f OF 66• X 51 • c.s.P 

• 186 Rl< 68 0,007 0 ,025 TRAP 11 

187 Kl< PBILLl 

188 lUt CHANNEL ROUTE TO LEXINGTON DRIVE 

189 Rl< 300 0,002 0.030 TRAP ' 3 

1'0 .. PBILLl 

1'1 <H CHANNEL ROUTE TBROUGB 2 • OP 72'" CIRC. CULVERTS 

1'2 Rl< 60 0.023 0 .025 CIRC 12 

1'3 " 

{ 

• 
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• 
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(•••) RUHOFF,ALSO COMPUTED AT THIS LOCATION 

FLOOD BYDROGRAPH PACKAGE BEC-1 (IBM XT 512l VERSION) -FEB 1,1985 

U.S. ARMY CORPS OF EHGIH'EBRS, THE BYDROLOGIC ENGINEERING CENTER, 609 SECOND Sl'REET, DAVIS, CA.. 95516 

5 IO 

IT 

JP 

JR 

.... 

RANDOLPH DRAIN FLOOD ANALYSIS DEC 6, 1991 

HUl.TIFLOOD ANALYSIS (lOYR, SOYR, lOOYR, 500YR) 

DEVELOPED CONDITIONS 

OUTPUT CONTROL VARIABLES 

IPRNT 

!PLOT 

QSCAL 

8YDROGRAPB TIME DATA 

5 PRINT CONTROL 

0 PLOT CONTROL 

20. BYDROGRAPB PLOT SCALE 

NHIN 5 HINtJ'l'ES IN COMPUTATION INTERVAL 

IDATE 1MARB6 

ITIKE 0000 

NQ JOO 

NDDATB 2KAR86 

NDTIKE 0055 

COMPUTATION INTERVAL 

TOTAL TIME BASE 

ENGLISH UNITS 

KULTI-PIJ,.N OPTION 

NPLAll 

MULTI-RATIO OPTION 

STARTING DATE 

STARTING TIME 

NUMBER OF HYDROGRAPB 

ENDING DATE 

BNDIHG TIME 

.OB 8O!.JRS 

24, 92 BO!JRS 

NUMBER OF PLANS 

RATIOS OF PRECIPITATION 

1.00 1.27 

1.39 1.53 

ORDINATES 

WARNING ••• TIME INTERVAL IS GREATER THAN .29•1.AG 

PILE: lOORR.l 

••• WARNING'••• MODIFIED PULS ROUTING MAY BB NUMERICALLY UNSTABLE FOR OtJTFLOWS BETWEEN O. TO 650. 

THE ROUTED HYDROGRAPB SHOULD BE EXAKINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAX INl"LOWS. 

THIS CAN BB CORRECTED BY OBCRXASING THE TIME INTERVAL OR INCRXASING STORAGE (USE A LONGER RE.ACS.) 

WARNING u• TIME INTERVAL IS GREATER THAN .29•LAG 

WARNING ••• TIME INTERVAL IS GREATER THAN .29•LAG 

•••WARNING••• MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN O. TO 55. 

THE ROUTED BYDROGRAPB SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAR PEAX INl"LOWS. 

THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE {OSE A LONGER R.BACB,) 

•••WARNING••• MODIFIED PULS ROUTING MAY BB NUMERICALLY UNSTABLE FOR OUTFLOWS SBTWEEN 1. TO 1031. 

THE ROUTED BYDROGR.APB SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER TEL\li PEll INl"LOWS. 



L 

• 

C . 

• 

l 

• 

TBIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REA.CB.) 

WARNING .,..,.. TIME INTERVAL IS GREATER TBAN .29•LAG 

•••WARNING••• MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN O. TO 150. 

THE ROtn'ED HYDROGRAPH SHOULD BE BXAHINBD FOR OSCILLATIONS OR OUTFLOWS GREATER TBAN PEAK INFLOWS • 

THIS CAH BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REA.CB.} 



PEAK PLOW AND STAGE (EHD-OP-PERIOD) SUMMARY FOR KOLTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS 

FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE NILES 

TIME TO PEAJ. IN HOURS 

L 
RATIOS APPLIED TO PRECIPITATION • OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 

1.00 1.27 1.39 1.53 

HYDROGRAPB AT 

+ RANDB2 • 10 FLOW "· 43. 52. "· 
TIME 12.58 12 .58 12. 58 12 .so 

ROUTED TO 

+ RANDB2 • 10 FLOW '. 14. 16 • 24. 

TIME 13.67 13.75 13. 75 13.50 

PEAK STAGES IN PEET •• 
STAGE 948,71 949, 37 949.67 9 50. 02 

TIME 13 .67 13.75 13. 75 13.50 

ROUTED TO 

+ RANDB2 • 10 1 FLOW '. 14. 16. "· 
TIHE 13.75 13.75 13,83 13.58 

BYDROGRAPB AT 

+ RANDBl .08 FLOW 34. "· 71. ., . 
TIHE 12.17 12, 17 12, 17 12.08 

; 2 COMBINED AT 
\ + RANDB .18 FLOW 35. "· 74, ,o. 

• TIHE 12 .17 12 .17 12 .17 12.17 

ROUTED TO 

+ RANOB .18 l FLOW 34. "· 73. ., . 
TIME 12.17 12.17 12, 17 12 .17 

ROUTED TO 

+ RANDB .JS 1 FLOW 34. "· 73. ., . 
TIHE 12.25 12, 17 12, 17 12 .17 

HYDROGRAPB AT 

+ RANDA .11 FLOW 52. ••• 101. 121. 

TIHE 12.17 12.17 12.17 12.17 

2 COMBINED AT 

+ RANDA ·" 1 FLOW BS. 147. 174. 210. 

TIHE 12 .17 12, 17 12, 17 12 .17 

ROUTED TO 

+ RANDA ·" FLOW ... . , . 127 • 179, 

TIME 12 ,42 12 .50 12 .42 12. 33 

• 



•• PEAK STAGES IN FEET •• 
1 STAGE 5128.59 929.84 930.27 5130. 40 

TIME 12 .42 12 .50 12 .42 12.33 

L HYDROGRAPB AT 

• CTYLW .OJ FLOW 23. 36. u. 48. • TIME 12 .08 12 .08 12.08 12.08 

2 COMBINED AT 

+ CTYLW • 32 FLOW "· 106. 146. 207. 

TIKB 12.25 12.25 12. 42 12.JJ 

ROUTED TO 

+ RANDA • 32 FLOW 73. 106. 1351. 207. 

TIME 12 .25 12. 33 12. so 12. 42 

BYDROGRAPH AT 

+ CTYLE .06 1 FLOW 47. 71. 82. 06. 

T!ME 12 .08 1:.1.08 1:.1.08 12.08 

2 COMBINED AT 

+ 60" . ,. 1 FLOW 115. 166. 189. 250. 

TIME 12.17 12 .17 12.17 12. 42 

ROtn'EO TO 

+ 60" . ,. FLOW 112, 162. 182, 233. 

TIME 12.25 12.25 12,25 12 .so 

PEAl'i STAGES IN FEET •• 

L STAGE 913.75 915.07 US.84 5117.64 

TIME 12.25 12.25 12.25 12.50 

• ROUTED TO 

+ 60" . ,. FLOW 112. 162. 181. 233. 

TIME 12, 25 12 .25 12.25 12. 50 

ROUTED TO 

+ 60" ·" FLOW 110. 161. 180. 232. 

TIME 12.25 12,25 12. 33 12 .50 

BYDROGRAPB AT 

+ NVEST .10 FLOW "· 67. so. 06. 

TIME 12.25 12.25 12.25 12,25 

HYDROGRAPB AT 

+ ABBE'! .07 1 FLOW 47. 70. 81. • •• 
TIME 12.25 12. 25 12.25 12.25 

BYDROGRAPB AT 

+ RANJ • 18 FLOW 47. .,. 100. 122, 

TIME 12. 58 12, so 12 .so 12 .50 

4 COMBINED AT 

+ JUNCT .74 1 FLOW 231. 362. 421. SOB. 

TIME 12.33 12. 33 12.33 12. 33 

l 

• 
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• 
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• 

l 

• 

ROUTED TO 

+ 

BYDROGRAPB AT 

+ 

ROUTED TO 

+ 

ROUff:D TO 

+ 

2 COMBINED AT 

+ 

BYDROGRAPB AT 

+ 

ROUTED TO 

+ 

BYDROGRAPB AT 

+ 

2 COMBINED AT 

+ 

ROUTED TO 

+ 

ROUTED TO 

+ 

JUNCT • 74 1 FLOW 

TIME 

PEAJt STAGES 

1 STAGE 

TIME 

LBXGR ,14 1 FLOW 

TIHE 

LEXGR .14 1 FLOW 

TIME 

.. PEAR STAGES 

1 STAGE 

TIME 

LEXGR ,14 1 FLOW 

TIME 

JUNCT .88 FLOW 

TIME 

PHI.EX ,05 PLOW 

TIME 

PHI.EX • 05 FLOW 

TIME 

PBSl.2 ,03 PLOW 

TIME 

PBILL ,08 FLOW 

TIKE 

PBILL ,08 PLOW 

TIME 

PBILL .08 PLOW 

TIME 

159. 265. 323. 407. 

12.83 12.75 12,67 12.67 

IN FEET 

904.55 905.05 905.23 905.49 

12.83 12.15 12. 67 12 .67 

71, 118. 139. 166. 

12 .17 12 .17 12.17 12 .17 

45. 101. 125. 153. 

12 .42 12.33 12.25 12.25 

IN FEET 

906.03 906.26 906.36 906.47 

12 .42 12, 33 12.25 12, 25 

46, "· 121. 148. 

12 .so 12.42 12 .42 12 .33 

198. 341. 414. 513. 

12.67 12 .58 12 .58 12 .58 

22. 37. 43, 52, 

12.25 12.25 12 .25 12,25 

10. 21, "· 32. 

12. 92 12. 75 12.67 12,67 

12. 21, 25. "· 
12 .25 12 .25 12 .25 12 .25 

"· 35. 43. 54. 

12,67 12. 50 12,50 12 .42 

12, 19. 22, 25. 

13.33 13.33 13. 33 13.42 

12, 19. "· 25. 

13.33 13. 33 13.33 13.42 
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ROUTED TO 

+ PBILL 

2 COMBINED ~T 

+ PBILL 

ROOTED TO 

+ PBILL 

ROi.rn;D TO 

+ PBILL 

ROUTED TO 

+ PBILL 

HYDROGRAPB AT 

+ PBILL 

2 COMBINED AT 

+ PBILL 

ROUTED TO 

+ PBILL 

ROUTED TO 

+ PBILL 

ROUTED TO 

+ PBILL 

ROUTED TO 

+ PBILL 

••• NORMAL END OF HEC-1 ••• 

• oe 1 

.'7 1 

.97 

•• 
1 

.97 

.97 

.o, 1 

1.03 

1.03 

1.03 1 

1.03 1 

1.03 1 

PLOW 12. "· 22. 25 • 

TIME 13.33 13.33 13.42 13.42 

PLOW 206. 356. 431. 533. 

TIME 12.75 12.58 12 .58 12, 58 

PLOW 207. 356. 433. 532. 

TIME 12. 75 12.67 12 .58 12 .58 

P~ STAGES IN FEET 

STAGE 904,02 904.28 904.n 904.51 

TIME 12,75 12.67 12.58 12 .58 

PLOW 207. 355. 433. 532. 

TIME 12. 75 12.57 12 .58 12.58 

PLOW 205. 354. 431. 531. 

TIME 12.83 12.57 12,57 12 .67 

PLOW 44. 67. 79. 91. 

TIME 12 .08 12.08 12.08 12 .08 

PLOW 217. 377. 454. 560. 

TIME 12. 75 12.58 12.57 12. 58 

PLOW 215. 36 3. 432. 542. 

TIME 12 .83 12.83 12,83 12. 75 

PLOW 215. 363. 432. 541. 

TIME 12.83 12. 83 12.83 12.75 

PLOW 215. 353. 431. 538. 

TIME 12.92 12.83 12. 83 12.83 

PLOW 215. 353. 431. 538. 

TIME 12 ,92 12 .83 12.83 12.83 



,J 

l. 

• 

i 
\_ 

• 

( 

• 

SCHEMATIC DIAGRAM OF' STREAM KETWOR.lt 

INPUT 

LINE 

NO • 

• 

(V) ROUTING 

(,) CONNECTOR 

RANDB2 

V 

V 

19 RAHDB2 

V 

V 

25 RAHDB2 

28 RAHDBl 

33 RANDB,, ••••...••. 

V 

V 

" RANDB 

V 

V 

39 RANDB 

42 RANDA 

47 RANDA •••••••••••• 

V 

V 

50 RANDA 

56 CTYLW 

61 CTYLW ..••• ,,,, .•• 

V 

V 

64 RANDA 

67 CTYLE 

72 

75 

60·.,, •.. , ...•• 

V 

V 

60" 

V 

V 

(--->) DIVERSION OR PUMP FLOW 

(<---) RETURN OP DIVERTED OR PUMPED PLOW 
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81 60" 

V 

V 

84 60" 

87 IIVEST 

92 ABBEY 

97 RAHJ 

102 JUNCT •••••••• ,,, •• , •• , ••• , •••••••••• ,,,,, 

V 

V 

105 JUNCT 

111 

116 

122 

LEXGR 

V 

V 

LEXGR 

V 

V 

LEXGR 

125 .nJNCT, • • • • • ..••• • 

128 PBLBX 

V 

V 

133 PHI.EX 

138 PBSL2 

142 PBILL .. ,, •• , •. ,,, 

V 

V 

145 PBILL 

V 

V 

150 PHILL 

V 

V 

153 PBILL 

156 PBILL ••• ,,,,,,,,, 



L 

• 

l 

• 

l 

• 

159 

165 

168 

171 

176 

"' 

184 

187 

190 

V 

V 

PBILL 

V 

V 

PBILL 

V 

V 

PBILL 

PBILL 

PBILL ••••••••• ,,, 

V 

V 

PBILL 

V 

V 

PRILL 

V 

V 

PBILL 

V 

V 

PRILL 
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RANDOLPH STREET DRAIN 

PROPOSED CONDITION 

HYDRAULIC ANALYSIS 
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• 

l•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
..............•.•.••••.......•••....•.. 

WATER SU'Rl"ACE PROFILES 

VERSION OF NOVEMBER 1976 

UPDATED HAY 1984 

IBH-PC-XT VERSION AUGUST 1985 

RUN DATE 02-06-92 TIME 18:06:19 

••..........•..••..•.•............•.........•.••.•.•.. 

1 

X X 

X X 

X X 

xxxxxxx 
X 

X 

X 

02-06-92 18r06:19 

•..•..•......••••..•••.••••..•.•..........•..••••• 
BEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 

ERROR CORR - 01,02,03,04,0S,06 

MODIFICATION - 50,51,52,53 1 54,55,56 

ISH-PC-XT VERSION AUGUST 1985 

·················································· 

X 

X 

X 

xxxxxxx 
X 

X 

xxxx 
X 

X 

xxxxxxx 

X 

X 

X 

X 

X 

xxxxx 
X 

xxxxx 

X 

xxxxx 

xxxxx 
X X 

X 

xxxxx 
X 

X 

U.S. AR.KY CORPS OP ENG 

• THE HYDROLOGIC BNGINEE 

• 609 SECOND STRBET, SUI 

DAVIS, CALIFORNIA 9561 

* (916) 440-2]05 (P'l'S) . .........•.....••...••.. 

xxxxxxx 

TBIS RUH EXECUTED 02-06-92 

f-!€ C 2.. -..D9T 

PAGE 



Tl RANDOLPH DRAIN FLOOD LEVEL STUDY DEVELOPED CONDITION 

T2 sTRE"l'Ce BE"l'WEEN BECK ROAD ARD ' FT CULVERTS AT LEXINGTON DR 

Tl McNEELY l LINCOLN ASSOCIATES, INC. OT, NOV. "· 1991 

Jl ICBECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

• o. 2. o. o. .000000 .00 .o o. 881.600 .ooo 

J2 NPROl" IPLOT PRFVS XSECV XSECB •• ALLOC IBW CBNIM ITRACE 

1. 000, .ooo -1.000 .ooo .000 .ooo .ooo .ooo .ooo .ooo 

Jl VARIABLE CODES P'OR SUMMARY PRINTOUT 

150.000 .000 .000 .ooo .ooo .ooo .ooo .ooo .ooo .ooo 

NC .oao ,080 .030 .300 .500 .ooo .000 .ooo .ooo .oo 
QT 4 .000 215,000 363.000 433.000 541,000 .ooo .000 .ooo .ooo .oo 
Xl 1.000 9 .000 22.000 60,000 .ooo .ooo .ooo .ooo -1.500 .00 

GR ee~.too .ooo 883. 700 22.000 eso.ooo 30.000 879.300 31.000 87§1.300 35.00 

GR 880.000 36.000 880,200 46.000 887.100 60.000 891.900 126.000 .000 .oo 

Xl 1,250 8.000 20.000 57.000 60.000 60,000 60.000 .ooo -1.100 .oo 
GR 890.100 .ooo 888,500 20.000 883.600 32,000 882,630 34.000 882.630 36.00 

GR 883,800 44.000 889,800 57 .000 890.600 79.000 .000 .000 .ooo .oo 

XI 1. 500 8 .ooo 20,000 57.000 60.000 50.000 60.000 .ooo .ooo .oo 
XS 4. 000 886,830 888.330 889.290 891.330 .000 .000 .000 .000 .00 

GR 890,100 .ooo 888.500 20.000 883.600 32.000 882.630 34 .ooo 882,630 36 .00 

GR 883.800 44.000 889, BOO 57.000 890.600 19.000 .000 .000 .000 .oo 

• Xl 2.000 8.000 20.000 57.000 15.000 15.000 15.000 .ooo ,160 .00 

GR 889.600 ,000 888.SOO 20.000 883,1500 32.000 882.900 34.000 882,900 36. 00 

GR 883.800 44.000 889 .800 57.000 890.500 79 .000 .000 .ooo .000 .oo 

XI 2.100 .000 .ooo .ooo 40.000 30.000 37.000 .ooo .ooo .oo 

XI 2.250 10.000 10.000 57.000 154.000 157,000 159.000 .ooo ,000 .00 

GR 890.000 .000 889 .500 10.000 885.800 32.000 884.600 34,000 894,600 36.00 

GR 884.900 40.000 885.100 42,000 888.500 52,000 889.800 57.000 891.200 12.00 

XI 2,400 .000 .ooo .ooo 35.000 36,000 36.000 .ODO ,700 .00 

Xl 2.450 .ooo .000 .000 35.000 35.000 37. 000 .000 ,JOO .00 

Xl 2. 500 11. 000 40,000 155.000 84.000 85.000 86.000 .000 .ooo .oo 
GR 894.000 .000 892.500 40,000 890.000 105.000 888.000 127.000 886,400 129.00 

GR 886.300 132.000 886.700 136,000 888.000 139 .000 892.000 166.000 894.000 206,00 

GR 89 4. 000 225,000 .ooo .000 .000 .ooo .000 .ODO ,000 .oo 

Xl 2,550 .000 ,000 .ooo 18.000 40.000 30.000 .000 .200 .oo 

XI 2.560 ,000 .000 .000 26,000 60.000 45.000 .ooo ,300 .oo 

• 



XI 2.570 .000 ,000 .000 13.000 30,000 22,000 .ooo .200 .oo 

ET .000 7,100 7 .100 7. 100 7 .100 .ooo 68.500 120.soo .ooo .oo 
Xl 2,600 10.000 55,000 192.000 13.000 30.000 23.000 .ooo -.400 .00 

GR 898.000 .ooo 896.000 17,000 BH,000 31.000 892. 000 55,000 890.000 74.00 

GR 889.500 88.000 889.500 101.000 890.000 106.000 892.000 192.000 894.000 217.00 • NC .000 .000 .025 .300 .500 .000 .ooo .000 .000 .oo 
Xl 2.700 19. 000 164.900 1 H, 020 130.000 60,000 75.000 .ooo .000 .00 

Xl 10.000 .ooo .ooo .ooo .ooo .ooo ,000 895,000 895,000 .oo 
GR 902. 470 .ooo 895,000 75.000 890.220 16 4. 900 890.210 166,000 890,210 167.10 

GR 890.210 1£8.200 S90.2l0 H,9. 300 890.210 110.400 890,210 110.soo 890.210 113,50 

GR 890.220 174.600 890,22:0 175.700 890.220 176.800 890,220 177.900 890,220 178.99 

GR 892.000 179.020 892.000 214.000 895.000 279. 000 900.450 365.000 .000 .oo 

SB 1.050 2.490 3.000 .ooo 14.000 4.200 38.600 .ooo 890.700 890.:U 

Xl 2 .800 .000 .ooo .000 68,000 68.000 68.000 .000 .ooo .oo 
X2 .ooo .ooo 1,000 895,000 898.660 .ooo .000 .ooo .ooo .oo 
Xl 10.000 .000 .ooo .ooo .000 .ooo .ooo 898 .660 898,660 .00 

BT B.000 .ooo 902.470 902. 470 75.000 900.150 895.000 164. 900 898,900 890,22 

BT 166.000 898.900 892.450 167.100 898.890 894.210 168,200 898.890 894,450 169.30 

BT 898.870 8!i4,200 170.400 89 8. 870 892.450 170.500 898.860 890. 210 173.500 898.86 

BT 890.210 174. 600 898.850 892.450 175.700 898.850 894.200 176 .800 898.840 894.45 

BT 177.900 898,840 894.200 178.990 898.830 892.460 179.020 898.830 890.220 214 .oo 
BT 899.660 892,000 279,000 899.260 895.000 365.000 900.450 900.450 .ooo .00 

NC .ooo .ooo .040 .800 .900 .ooo .ooo .ooo .ooo .oo 
ET .ooo 7,100 7. 100 7 .100 7.100 .ooo 92.000 146.000 .ooo .oo 
Xl 2.900 9,000 91.000 173,000 10.000 30.000 20.000 .ooo -1.000 .oo 
GR 900.000 .000 89 8. 000 28.000 896.000 54.000 894.000 91.000 892.000 119.00 

GR 814.000 113. 000 896.000 186.000 89 8. 000 215.000 900.400 240.000 .ooo .oo 

• Xl 2.950 .000 .ooo .000 40.000 150.000 100.000 .000 .ooo .oo 

Xl 3.000 12.000 6J.OOO 72.000 264.000 15,000 259.000 .ooo .ooo .oo 
GR 898,700 .ooo 896,400 25.000 894.900 50.000 894.600 63.000 893.300 64.00 

GR 893,200 67.000 893.600 71.000 894,600 72.000 895.500 100.000 896,700 125,00 

GR 898.200 143,000 899. 800 164.000 .ooo .ooo .ooo .ooo .ooo .oo 

NC .060 .060 .035 .300 .500 .ooo .ooo .ooo .ooo .oo 
Xl 3. 500 14.000 135.000 146,000 710.000 615,000 750.000 .ooo -1.300 .oo 
GR 906.000 .ooo 904. 000 66.000 903.000 91.000 902.800 116,000 902. 100 135.00 

GR 901. JOO 136.000 900.500 140.000 901. 400 143,000 901.800 146.000 902.400 166 .oo 
GR 903.100 191.000 904 .100 216.000 905.JOO 241.000 906,500 255.000 .ooo .00 

Xl J.750 10.000 281. 000 291.000 195.000 265.000 250,000 .ooo .ooo .oo 
GR 904. 400 .000 904.000 255,000 902. 000 280.000 901,200 281.000 899.900 285.00 

GR 899.800 288.000 901,700 291,000 902.000 315.000 904.000 350,000 906.000 387.00 

Xl 4.000 14.000 135,000 146,000 ::130.000 :245.000 :as.coo .ooo .ooo .oo 
GR 906.000 .000 904. 000 66,000 903.000 91.000 902.300 116,000 902. 100 135.00 

GR 901. 300 136.000 900.500 140.000 901.400 143,000 901,800 146,000 902.400 166 .oo 
GR 90]. 100 191,000 904.100 216.000 905.300 241.000 906.500 255.000 .ooo .oo 

OT 4,000 207,000 356,000 433.000 532.000 .ooo .ooo .ooo .ooo .oo 

• 
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• 

• 

HC 

XI 

X3 

GR 

GR 

GR 

GR 

GR 

GR 

GR 

GR 

GR 

SB 

Xl 

x, 
X3 

BT 

BT 

BT 

BT 

BT 

BT 

BT 

BT 

BT 

BT 

BT 

BT 

BT 

HC 

Xl 

GR 

GR 

QT 

ET 

Xl 

GR 

GR 

GR 

ET 

Xl 

GR 

GR 

GR 

GR 

NC 

ET 

Xl 

GR 

.coo 
I 

4.250 

10.000 

906.880 

900.800 

900.800 

900.800 

900.900 

900.800 

900.800 

900.800 

SI0J.000 

1.050 

4 .soo 
.000 

10.000 

43.o'oo 
143.250 

905.200 

901.220 

149.750 

905.320 

901.220 

157.650 

905.440 

903.000 

164.350 

905.560 

900.900 

.ooo 
4. 750 

906.BBO 

902.300 

4. 000 

.ooo 
5.000 

906.000 

903.500 

903.600 

.ooo 
5.500 

906.000 

902.900 

903 .100 

904,400 

.000 

4,.000 

.000 

6 .000 

905.200 

.ooo 
43.000 

.ooo 

.ooo 
144,350 

147.750 

152,250 

154.750 

159,250 

162.650 

166.000 

200.000 

3,330 

,000 

.ooo 

.ooo 

.ooo 
905.190 

903.000 

147.750 

905.290 

901.2:20 

154.750 

905,410 

901.220 

162.650 

905.530 

903.000 

200.000 

,000 

8.000 

.ooo 

176.000 

159.000 

7,100 

15,000 

.coo 
182.000 

232.000 

9,100 

l!L 000 

.ooo 
170,000 

295,000 

420.000 

.ooo 
110.QOO 

9. 100 

15.000 

.ooo 

.025 

144.250 

.ooo 
904.BOO 

900.800 

900.800 

900.800 

900.800 

900.800 

900.800 

900.800 

904.300 

3.000 

,000 

1.000 

.000 

906.880 

900.900 

146.000 

905.250 

903.000 

152.750 

905.370 

901.220 

159. 750 

905.490 

901.220 

167,650 

906.060 

.040 

163.000 

906.200 

904.000 

265.000 

1.100 

214.000 

908.000 

903.600 

903.600 

9.100 

170.000 

908,000 

902.600 

903.000 

905 .100 

.040 

HLOOO 

9.100 

160.000 

905.300 

.600 

167.750 

.ooo 

50.000 

144. 750 

1451.250 

152.650 

156.000 

159.350 

162.750 

167.250 

250.000 

.ooo 

.000 

903.300 

.000 

906. 880 

144.250 

905.220 

900.800 

151.000 

905. 340 

903.000 

157.750 

905.460 

901.220 

164.750 

905.580 

903.000 

.400 

176.000 

44.000 

262.000 

32 3. 000 

7.100 

232.000 

125.000 

207.000 

257.000 

9.100 

2 70. 000 

110.000 

195.000 

320.000 

445.000 

.600 

180,QQQ 

g .100 

170.000 

25.000 

.800 

50,000 

.ooo 

904.100 

,oo.800 

900.800 

900.800 

900.800 

goo.BOO 

900.800 

900.810 

,oe.uo 

23.500 

60.000 

905.010 

.ooo 
50.000 

905.190 

903.220 

149.250 

905.300 

900.800 

156.000 

905.420 

903.000 

162.750 

905.540 

901.220 

2 50. 000 

.600 

110.000 

904.000 

908.500 

407.000 

7.100 

685.000 

906.000 

903,100 

904.500 

9 .100 

280.000 

906 .coo 

902.700 

903.700 

906 .coo 

.950 

9.100 

160.000 

905. 700 

.ooo 

50.000 

.ooo 

107.000 

146.000 

149.350 

152. 750 

157.250 

159.750 

164.250 

167.650 

377.000 

8.000 

60.000 

.ooo 

.000 

905.540 

900.800 

147.250 

905.260 

903.220 

154. 250 

905.380 

900.800 

161.000 

905.500 

903.000 

167.750 

906,600 

.ooo 
20.000 

80.000 

290.000 

.ooo 

.ooo 
790.000 

135.000 

214.000 

282.000 

.ooo 
305.000 

110.000 

220.000 

345.000 

465.000 

.000 

,QQQ 

.ooo 

170.000 

so.ooo 

.ooo 

50.000 

.ooo 
900.900 

,00.000 

900.800 

900.800 

90!).800 

900.800 

900.800 

900.810 

.ooo 

34.000 

60.000 

.ooo 

.coo 
904.800 

144.350 

905.230 

900.800 

152.250 

905.350 

903.220 

159.250 

905.470 

900.800 

166.000 

905.590 

904.300 

.000 

60.000 

902.200 

.ooo 

.000 

125.000 

745.000 

904,000 

902.600 

905.400 

.ooo 
285.000 

904.000 

902.600 

904,000 

906.400 

.ooo 

.ooo 
160.000 

905,400 

.ooo 

.ooo 

903.300 

143.250 

147.250 

149. 750 

154.250 

157 .. 650 

161.000 

164.350 

167.750 

.000 

.ooo 

.000 

.ooo 

107.000 

905.1510 

903.000 

149. 350 

905.310 

900.800 

157.250 

905.430 

903.220 

164 .250 

905.550 

900.800 

377. !JOO 

.ooo 

.ooo 
16L000 

.000 

.ooo 
332 .000 

Mn ,vv" 

145.000 

225.000 

307 .ooo 

.ooo 

.ooo 
126 .ooo 

245.000 

370.000 

473.000 

.ooo 

.ooo 

.ooo 

.ooo 
75.000 

.ooo 

.ooo 

903.300 

900.800 

900.800 

900.800 

900.800 

900.800 

900.800 

900.900 

.ooo 

900.900 

.ooo 

.ooo 

905.600 

905.010 

901.220 

147.650 

905.280 

903.000 

154.350 

905.400 

900.800 

162.250 

905.520 

903.220 

168. 750 

90B,44Q 

.ooo 

.000 

901. 300 

.000 

.ooo 

.ooo 

.coo 
903.800 

903.100 

906.200 

110.000 

.ooo 

902.800 

903.000 

904.000 

.ooo 

.ooo 

.ooo 
113 .ooo 

.000 

906.000 

.oo 

.oo 

.oo 
144,25 

147.65 

1:51.00 

154.35 

162.25 

164. 75 

168.75 

.00 

900.80 

.oo 

.oo 

904.10 

144.75 

905,24 

901.22 

152.65 

905.36 

903.00 

159.35 

905.48 

900.80 

167,25 

905,60 

9(18, 44 

.oo 

.00 

170.00 

.oo 

.00 

.oo 

.co 
157,00 

229,00 

332 .oo 

3 30. 00 

.oo 
145,00 

270.00 

395,00 

.oo 

.oo 

.oo 
175.00 

.00 

100.00 



CR 905.700 125.000 905.100 160.000 905.300 170.000 905.900 172.000 906.100 175.00 

CR 906.900 200.000 907.400 225.000 907.600 2 so. 000 908.800 275.000 909.500 300.00 

ET .ooo 7,100 7 .100 7.100 7.100 .coo ,200 31.800 .ooo .oo 
XI 6.900 9.000 10.000 16.250 80.000 eo.ooo 80.000 .ooo .ooo .oo 
CR 909,000 .coo 906. 700 e.ooo 905.500 10.000 905.300 11.000 905.300 16.00 

• CR 905.500 16,250 906,200 17,000 906.200 19.000 uo.ooo 32.000 .coo .oo 

ET .000 7.100 7 .100 7 .100 7 .100 .ooo 75.000 208,000 .000 .oo 
XI 6,940 13.000 95.000 105.000 20.000 20.000 20.000 .ooo -1.020 .oo 
CR 909,800 .ooo 911.300 25.000 912.200 50,000 912.800 75.000 907.500 95.00 

CR 906,700 97.000 906,400 100.000 906,600 102. 000 907,500 105,000 916,200 134,00 

CR 916,600 159.000 917. 300 184.000 917.400 209.000 .ooo .ooo .ooo .oo 

ET .000 7.100 7 .100 7. 100 7 .100 .000 75.000 208.000 .ooo .oo 
X1 6.950 13.000 95.000 105.000 40.000 40.000 40.000 .ooo -.870 .oo 
CR 909. 800 .000 911. 300 25.000 912.200 50.000 912.800 75.000 907.600 95.00 

CR 906.700 97.000 906,400 100.000 906,600 102.000 907.500 105.000 916.200 134.00 

CR 916.600 159,000 917.300 184.000 917.400 209.000 .ooo .ooo .ooo .oo 

ET .ooo 7.100 7.100 7 .100 7.100 .ooo 75.000 208.000 .ooo .oo 
Xl 7.000 .ooo .ooo .000 225.000 225.000 225.000 .ooo ,900 .oo 

ET .000 7 .100 7.100 7.100 7.100 .ooo 1,000 79.000 .ooo .00 

Xl 8. 000 10.000 5.000 55.000 578.000 578.000 578.000 .ooo .ooo .oo 
XS 4. 000 913.480 914.410 915.110 917.430 .ooo .ooo .ooo .000 .oo 
CR 917,700 .ooo 917.400 5.000 910.100 26,000 909.300 27,000 909.300 30.00 

CR 909.100 33.500 909.600 34,300 916.700 55.000 917.300 60.000 918.100 00.00 

QT 4.000 73,000 106.000 139.000 207.000 .ooo .ooo .ooo ,000 .oo 
ET .ooo 7.100 7.100 7 .100 7.100 .000 1.000 161.000 .ooo .oo 

• Xl 9.000 10.000 70.500 95.500 185.000 185.000 185.000 .ooo .ooo .oo 
CR 920.200 .000 920.100 25.000 919,700 40,000 918.700 65.000 913.500 70.50 

CR 910.200 80.500 910.200 85.500 913.500 95.500 920.000 116,000 921.000 161.00 

ET .ooo 7,100 7 .100 7,100 7 .100 .ooo 1.000 161.000 ,000 .oo 
NC ,000 .ooo .ooo ,600 .950 .ooo .000 .ooo .ooo .oo 
Xl 10.000 10.000 70.500 95.500 8,600 8.600 8.600 .ooo .ooo .oo 
GR 920.200 ,000 920.100 2 5. 000 919.700 40,000 918.700 65.000 915.500 70.50 

CR 914.500 80.500 914.500 85.500 915.500 95.500 920,000 116.000 921,000 161.00 

ET .ooo 7.100 7.100 7 .100 7.100 .000 1.000 108,000 .ooo .oo 
XI 11.000 8.000 37.000 60.000 179.000 179,000 179.000 .ooo .ooo .oo 
CR 920.900 .000 918.800 37.000 915,100 so.ooo 915.100 53.000 918.000 60.00 

CR 918,300 90.000 920.000 185.000 920,900 190.000 .ooo .000 .ooo .oo 

XI ll.900 7. 000 15.000 43.000 300.000 300.000 300.000 .ooo .ooo .oo 
CR 924.400 .000 920,000 15.000 916.100 31.500 916.100 34.500 919.400 43,00 

CR 920.000 68.000 922,000 88.000 .000 .ooo .000 .ooo .ooo .oo 

ET .000 7.100 7 .100 7,100 7.100 .ooo 1.000 309.000 ,000 .oo 
Xl 12,000 8.000 70.000 110.000 100.000 100.000 95.000 .ooo .ooo .oo 
GR 923.4,00 .000 922.000 40.000 920.400 70.000 920.200 100.000 920.400 110.00 

CR 920.900 135.000 922.000 195.000 924.000 310.000 .ooo .000 .ooo .oo 
EJ .ooo .000 .000 .000 .ooo .000 .000 .ooo .ooo .oo 

• 
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SECNO DEPTH CWSEL CRIWS WSELI< EG IN BL OLOSS BANl< ELEV 

0 OLOB QCB QROB ALOB ACB AROB VOL TWA LEP"l'/RIGBT • TIME VLOB VCB VROB JOO. XNCB Xl!R WT!! EI.HIN &STA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICOMT CORAR TOPWID E!IDST 

•PROF l 

CCHV• .300 CEHV• .500 

•SECNO 1.000 

1.00 :Lao 881.60 .00 881.60 881.74 ·" .oo .oo 882.20 

215. o. 215. o. o. 71. o. o • o. 885.60 

• oo .00 J.OJ .00 .080 .030 .oso .000 877 .80 23.30 

.OC1204 o. o. o. 0 0 0 .oo 28. S!li 51.98 

0 

,..SECNO 1.250 

JlOl BV CHANGED HORE THAN BVIHS 

J685 20 TRIALS ATI'EKPTEO WSEL,CWSEL 

3693 PROBABLE MINI.KOH SPECIFIC Et,,."ERGY 

3720 CRITICAL DEPTH ASSUMED 

1.25 2.54 &84.01 884.07 .oo 884.87 .BO .17 .33 887.40 

215. o. 215. o. o. JO. o. o. o . see. 10 

.oo • 00 7.20 .00 .oeo .030 .080 .000 881.53 28.16 

• 012139 60. 60 . •o. 20 ,. 0 .00 18.81 46.97 

0 

• •SECNO 1.500 

WATER EL-XS CARD- 886.830 

LSO 4.20 886.83 .oo .00 866.99 .16 .18 . ,. 888.50 

215, o. 215. o . o. 67. o. o. o. 889.80 

• 01 .oo 3.19 .oo .oso .030 .oso .ooo 882.63 24.09 

.001286 60. ,o. ,o. 0 0 0 .oo 26.48 50.57 

0 

"'5ECNO 2,000 

2.00 J.78 886.84 .oo .oo '887.03 .19 .02 .02 888.H 

215. o. 215. o . o. 62. o. o. o. 889'.96 

.Ol . oo 3.0 .oo .080 .030 .oao .ooo 883.06 24.47 

.001670 15. 15. 15. 2 0 0 .00 25. 77 50.23 

0 

•SECNO 2. 100 

2.10 3.85 886 .91 .oo ,00 887.09 ,18 .06 .oo 888.66 

215. o. 215, o. o. "· o. o. o. 889.915 

.Ol .oo 3.39 .00 .oeo .030 .oeo .000 883.06 24.29 

, 001536 40. 37. JO. 2 0 0 .oo 26.11 S0.39 

0 

l 
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SECNO DEPTH C'WSEL 

0 OLOB oc• 
TIKB VLOB VCB 

SLOPE XLOBL XI.CB 

•SECHO 2.250 

2.25 2.61 887.21 

215. o. 215. 

.o, .00 5.96 

.009099 154. 159. 

0 

•SECNO 2.400 

7185 HIHIMUH SFECIFIC ENERGY 

3720 CRITICAL DEPTB ASSUMED 

2,40 

215. 

. o, 
• 012583 

0 

•SECNO 2.450 

2,45 

215. 

.02 

• 006251 

0 

•SECNO 2. 500 

0 

0 

0 

2,SO 

215. 

• 03 

.010607 

•SECNO 2,550 

2.55 

215. 

• 03 

.006415 

•SECNO 2,560 

2.56 

215, 

• 03 

.006474 

02-06-92 

SECNO 

0 

TIME 

SLOPE 

2.44 887. 74 

0. 215, 

.oo 6. 74 

35. 36. 

2.84 888,44 

o. 215. 

.oo 5.17 

35. 37 • 

2.78 889.08 

o. 215. 

.oo S.68 

84. 86. 

3.04 889.54 

o. 215. 

.00 4.64 

18. 30. 

3.03 889.83 

o . 215. 

.oo 4,65 

"· ... 
18:06:19 

DEPTH 

OLOB 

VLOB 

XLOBL 

CWSEL 

OCH 
VCB 

XI.CB 

CRIWS 

QROB 

VROB 

XLOBR 

.00 

o. 
.oo 

157. 

887. 74 

o. 
.oo 
36 . 

.00 

o. 
.oo 
35. 

.oo 
o. 

.oo 
85. 

.oo 
o. 

.oo 
40. 

.oo 
0. 

.00 

,o. 

CRIWS 

QROB 

VROB 

XLOBR 

WSELK EG 

ALOB ACB 

XML XNCB 

!TRIAL IDC 

.00 887. 77 

o. "· 
.080 .030 

' 0 

.00 888.45 

o. 32. 

.080 ,030 

0 11 

.oo 888.85 

o. "· 
.080 .030 

3 0 

.oo 889.58 

o. 38 • 

.080 .030 

3 0 

.oo 889.88 

o . "· 
.080 .030 

3 0 

.oo 890.17 

o. "· 
,080 ,030 

2 0 

WSELK EG 

Al,OB ACB 

XNL XNCB 

ITRIAL !DC 

HV 

AROB 

XNR 

!CONT 

• 55 

o. 
.080 

0 

.71 

o. 
.080 

0 

·" 
o. 

.080 

0 

.50 

o. 
.080 

0 

.33 

o. 
.080 

0 

• 34 

o. 
.080 

0 

HV 

AROB 

XNR 

!CONT 

BL 

VOL 

WTN 

CORAR 

... 
o. 

.oao 
.oo 

.38 

o. 
.000 

.oo 

·" 
o. 

.ooo 
.oo 

.. , 
1. 

.ooo 
.oo 

.,. 
1. 

.000 

.oo 

·" 
1. 

.ooo 
.00 

BL 

VOL 

WTII 

CORAR 

OLOSS BAlll< ELEV 

TWA LEFT/RIGHT 

ELMIN SSTA 

TOPWID ENDST 

·" 889.50 

o. 889. 80 

884.60 23.59 

24.63 48.22 

.00 890.20 

o. 890.50 

885,30 24.63 

23.07 47. 70 

.o, 890.50 

o. 890.80 

885.60 22.31 

26.55 48. 85 

.o, 892. so 
o. 892.00 

886.JO 115.12 

31.18 146 .29 

.05 892.70 

o. 892.20 

886.50 112. 30 

35,72 148, 02 

.oo 893.00 

o. 892.50 

886.80 112. 35 

35 .64 147.99 

CLOSS BANK ELEV 

TWA LEPT/RIGBT 

ELKIN SSTA 

TOPWID KNOST 

PAGE 



• 

• 

• 

•SECNO 2.570 

0 

0 

2.57 2, 97 889.97 .00 

215, o. 215. o. 
.0) .00 4.88 .DO 

• 007277 1'. "· )0 • 

•6ECNO 2.600 

7185 HINIHUH SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS• 68.5 

2,60 l, 16 890.26 890.26 

215. o. 215, o. 
.OJ .00 5.15 .00 

.014651 13. "· JO. 

ccsv- .300 CEBV• .500 

•SECNO 2.700 

3301 HV CHANGED HORE TRAN HVINS 

3685 20 TRIALS ATI'EKPTED WSEL,CWSEL 

3693 PROBABLE HIKIHUM SPECIFIC ENERGY 

3720 CRITICAL DEPTB ASSUMED 

.oo 890.]4 .37 .15 

o. 44. o. l. 

,080 .OJO .080 .000 

0 0 0 .00 

120,5 TYPE• TARGET• 

.00 890.68 .4l .23 

o. "· o. l. 

.080 .030 .080 .ooo 

' 18 0 .00 

3495 OVER.BANK AREA ASSUMED NON-EPPECTIVE,ELLEA• 895,00 EI.REA• 

0 

2.70 

215. 

.o, 
.008664 

SPECIAL BRIDGE 

l, 9 3 

o. 
.oo 

130, 

B92.14 

215. 

7.92 

75. 

892.14 

o. 
.00 

,o. 

.oo 893, 11 

o. 27. 

.080 .025 

20 14. 

·" 
o. 

.080 

0 

.BJ 

l. 

.ooo 
.oo 

.o, 
0. 

8B7,00 

34. 56 

52.000 

.o, 
o. 

8B!L 10 

52 .oo 

89 5. 00 

.,. 
o. 

890.21 

14,12 

B93.20 

892. 70 

11L02 

14L58 

99999 .60 

99999.60 

68 .50 

120,50 

890.22 

89 2. 00 

164.90 

179.02 

5227 DOWNSTREAM ELEV IS B91.47 ,NOT B92.14 HYDRAULIC JUMP OCCURS DOWNSTREAM (IP LOW PLOW CONTROLS) 

02-06-92 18:06:19 

SECNO DEPTB 

Q QLOB 

TIME ' VLOB 

SLOPE XLOBL 

SB n 
1.05 

noR 
2,49 

CW5EL 

QCB 

VCB 

XLCB 

COFQ 

3.00 

CRIWS 

QROB 

VROB 

XLOBR 

WSEU EG 

AI.OB ACB 

RDLEN 

.oo 

XNt. XNCB 

ITRIAL IDC 

DWC 

14.00 

BV, 

AROB 

XNR 

ICONT 

BWP 

4.20 

HL 

VOL 

WTII 

CORAR 

~ 

38.60 

OL055 BANK ELEV 

TWA LEPT/RIGBT 

ELM.IN SSTA 

TOPWID KNOST 

ss 
.oo 

BI.C!ru' 

890.70 

PAGE 



• 

• 

• 

•SECNO 2.800 

3301 HV CHANGED HORE THAN HVINS 

CLASS 8 LOW FLOW 

3420 BRIDGE W.6.• 892.92 BRIDGE VELOCITY•, 8.91 CALCULATED CHANNEL AREA•, 

EGPRS EGLWC BJ QWEIR 

• oo 894.68 .00 o. 

QLOW 

215 • 

BAREA 

"· 

TRAPEZOID 

AREA 

42. 

BLLC BLTRO 

895.00 898.66 

305 OVER.BANK AREA ASSUMED NON-EFFECTIVE,ELLEA• 898,66 BLREA- 898.66 

2,80 4.28 894.49 .oo 
215. o. 215. o. 
.o, • 00 3.57 .00 

• 000607 68 . 68. 68. 

0 

CCBV .. .800 CEHV• .900 

•SECNO 2,900 

3470 ENCRO~CHMEN"I' STATIONS• 92.0 

2,90 J,80 894.80 .00 

215. o. 215. o. 
.05 .00 1.30 .00 

.000305 10. 20. JO. 

0 

•SECNO 2.950 

2.95 3.85 894,85 .oo 
215. 7. 206, 2 • 

. 08 .21 .88 .21 

.000140 40. 100. 150. 

0 

•SECNO 3. 000 

3685 20 TRIALS ATI'EMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIPIC ENERGY 

0 

02-06-92 

SECNO 

0 

TIKE 

&LOPE 

18:06:19 

DEPTB 

QLOB 

VLOB 

XLOBL 

CWSEL 

QCB 

VCB 

XI.CB 

3720 CRITICAL DEPTH ASSUMED 

3.00 2.63 895.83 

215. ' 38. 139. 

.o, 1.81 6.60 

, 011809 264, 2 59, 

CRIWS 

QROB 

VROB 

XLOBR 

895, Bl 

38. 

1.65 

15. 

.oo 89 4. 6 8 

o. 60. 

.000 .025 

0 0 

146.0 TYPE= 

.00 894.93 

o. 166. 

.080 .040 

2 0 

.00 894. 86 

"· 233. 

.080 .040 

0 0 

WSELK EG 

ALOB ACB 

XNL XNCB 

!TRIAL IDC 

.00 8!H. 28 

21. 21. 

,080 .040 

20 20 

.20 1.57 

o. 1. 

.000 .ooo 
0 .oo 

TAR.GET• 

.OJ 

o. 
.080 

0 

.01 

11. 

.080 

0 

BV 

AROB 

XHR 

ICONT 

·" 
23. 

.oeo 
0 

.01 

l. 

.ooo 
.00 

.o, 
1. 

.000 

.oo 

BL 

VOL 

WTN 

CORAA 

.11 

2. 

.ooo 
.oo 

.00 890.22 

o . 892.00 

890.21 Hi4.90 

14.12 179.02 

54,000 

.14 99999. 00 

o. 99999.00 

891.00 92.00 

54 .00 146.00 

.01 8"93, 00 

l. 893.00 

891.00 56.83 

128,18 185.01 

OLOSS &Am ELEV 

TWA I.El"T/RIGBT 

El.MIN SSTA 

TOPWID BNDST 

• ,o 894.60 

1. 894,60 

893.20 34.54 

72,27 106.82 

22. 

PAGl 



• 

• 

• 

CCHV• .JOO CEHV• .500 

•SECNO 3. 500 

3.50 2.74 901.94 

215. 33. 118. 

.15 1.37 5.20 

• 006054 710 • 750. 

0 

•SECNO 3.750 

3.75 3.33 5103.13 

215. 11. 135. 

.17 1.17 4.93 

.003866 195. 250. 

0 

•SBCNO 4,000 

4.00 3.36 903.86 

215, ••• 77 • 

,21 ... 2,61 

• 001080 230. 265. 

0 

CCBV• .600 CEHV• .800 

•SECNO 4.250 

4,25 3,10 903.90 

207. 27. 139. 

.22 .50 1.90 

,000227 50. 50. 

0 

SPECIAL BRIDGE 

02-06-92 18:06:19 

SECNO 

Q 

TIME 

SLOPE 

SB XK 

1. 05 

DEPTH 

QLOB 

VLOB 

XLOBL 

XKOR 

3.33 

•SECNO 4. 500 

CWSEL 

QCB 

VCB 

XLCB 

COFO 

3.00 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC B3 

.oo ,00 5102 .151 

63. 24. 23, 

1.78 .060 .035 

615 • 6 0 

.oo .oo 903.38 

"· 10, 27, 

1.62 .060 .035 

265. J 0 

.OD .OD 903. 91 

"· 71. JO. 

• •• ,060 .035 

245, 3 0 

.OD .OD 903.94 

41. 54. 73. 

. 52 .060 .025 

50. 2 0 

CRIWS WSELK EG 

QROB AI.OB ACB 

VROB XNL XNCB 

XLOBR !TRIAL IDC 

RDLEN 

• 00 

BWC 

23.50 

OWEIR QPR 

5105.81 904.05 ,03 26. 182. 

,25 

36, 

,060 

0 

.25 

42, 

.060 

0 

,05 

70. 

.060 

0 

,04 

19. 

.060 

0 

l!V 

AROB 

XNR 

!CONT 

BWP 

8.00 

5.85 

J. 
,000 

.oo 

1.19 .. 
.000 

.oo 

, 47 

5. 

.000 

.oo 

,02 

5. 

.ooo 
.OD 

BL 

VOL 

WTN 

CORAR 

!!AREA 

34.00 

BAREA TRAPEZOID 

AREA 

34, 37. 

, 06 5100.80 

J, 900,50 

899.20 84.88 

1051.14 1514,62 

.oo 5101.20 

3. 901. 70 

899.80 265.73 

651.25 334 .518 

, 06 902 .10 

4. 901.80 

900.50 69,43 

140,64 210.07 

.01 900.80 

4. 900.81 

900.80 109.29 

125.22 2 34. 52 

CLOSS BAN1< ELEV 

TWA LEPT/RIGBT 

BLMIN 

TOPWID 

ss 
.OD 

ELLC 

903.30 

SSTA 

EKDST 

ELCBU 

900.90 

ELTRD 

905.01 

ELCHO 

5100.80 

PAGI 



' 3495 OVERBANJ< AREA ASSUMED NON-EPPECTIVE,ELLEA• 

4.50 4.55 905.35 .oo .00 

207. 57. 150. o. 163. 

.24 .35 1.40 .oo .060 

• 000074 ,o . ,o. ,o. 2 

• 0 

CCHV• .400 CBHV• .600 

•SECNO 4,750 

4,75 4,08 905.38 .oo .00 

207, 84. 41. 82. 205. 

.27 .41 . 87 .42 .060 

.000100 110. ,o. 20. 2 

0 

•SECNO 5. 000 

3470 ENCROACHMENT STATIONS• 125.0 332.0 

5.00 2,88 905.48 .oo .oo 
159. 70. 45. "· lJJ. 

.59 .52 ·" ·" .060 

• 000204 685 • 745. 790. 2 

0 

•SECNO 5. 500 

3470 ENCROACHMENT STATIONS• 110 .o 330.0 

5.50 2.90 905.50 .00 .OD 

159. "· 103. 32 • 111. 

.es ·" • 37 ·" ,060 

• 00002 5 280 • 285, JOS.. ' 0 

1 

• 02-06-92 18:06:19 

SECNO DEPTB CWSEL CRIWS WSELK 

Q QLOB QCB QROB ALOB 

TIME VI.OB VCB VROB XNL 

SLOPE XLOBL XI.CB XLOBR ITRIAL 

CCKV• .600 CEBV• .950 

•SECNO 6. 000 

3685 20 TRIALS A'ITEHPTED WSEL,CWSEL 

369 3 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACBKEHT STATIONS• 113.0 175 .o 
6.00 .85' SIQ:,i, 515' 5'05 .5'5' .oo 
llO. '5. "· •• 23. .. , 2.83 5.45 2.05 .060 

.02967ti 160. 160. 170. 20 

• 

905.0l EI.REA• 905.60 

905.37 

107. 

.025 

0 

905.38 

47. 

.040 

0 

TYPE• 

905.48 

46. 

.040 

0 

TYPE• 

905.50 

279. 

,040 

0 

EG 

ACB 

XNCB 

IDC 

TYPE• 

5'015 ,24 

8. 

.040 

17 

.02 1.43 

o. s. 
.ooo .ooo 

4 .00 

.00 .01 

198, '. 
.060 .ooo 

0 .oo 

TARGET• 

.01 .10 

"· 12. 

.060 .000 

0 .oo 

TARGET• 

.00 .02 

146. 15. 

,060 .000 

0 .oo 

HV BL 

AROB VOL 

XNR WTN 

ICONT CORAR 

TARGET• 

.26 

l. 

.060 

0 

.01 

"· 
.ooo 
.oo 

.oo 900,80 

4. 900.81 

900.80 36.81 

130.94 167.75 

.01 902,20 

4. 5102.30 

901.30 57.42 

213.17 270.59 

207.000 

.oo 903, 10 

8. 903.60 

902.60 137.62 

171,75 309.37 

220.000 

.oo 902,90 

'. 903,00 

902.60 120.00 

210.00 330.00 

OLOSS BANI< ELEV 

TWA LEFT/RIGHT 

ELMIH 

TOPWID 

62.000 

,H, 

,. 
905.10 

150.30 

SSTA 

ENDST 

SIQS,10 

905.30 

]13.00 

173.30 

PAGE 



0 

•SECHO 6.900 

3470 ENCROACBHENT STATIONS• .2 31.8 TYPE• 1 TARGET= 31.600 

6,90 2.10 907,40 .00 .oo 907,95 .54 1,43 .27 905.50 

110, '. "· 16. ,. 13. ' . 16. '. 905.50 

• ·" 2,52 6.57 2.56 .060 .040 .060 .ooo 905.30 5.54 

,011952 BO. BO. BO. 3 0 0 .oo 17,59 23.13 

0 

•SECNO 6,940 

3470 ENCROACHMENT STATIONS• 75.0 208.0 TYPE• TARGET• 133.000 

6.94 2.58 907.96 .00 .oo 908,26 ·" .1, .15 906.58 

110. 5. "· 5. •• "· 4. "· '. 906.48 .. , 1.42 4.56 l.48 .060 .040 .060 .000 905.38 U.66 

,005581 20. 20. 20. 2 0 0 .oo 20,30 109.96 

0 

•SECNO 6.950 

3470 ENCROACHMENT STATIONS• 75.0 208.0 TYPE• 1 TARGET• 133.000 

6.95 2.u 908.22 .oo .oo 908.48 ·" .,o .02 906. 73 

110. '. , .. '. 4. "· 4 . "· ,. 906.63 

• 87 1.36 4,30 1.41 .060 .040 .060 .ooo 905.53 89,26 

• 004678 40 • 40. 40. 2 0 0 .oo 21.04 110. 31 

0 

•SECNO 7 .000 

3470 ENCROACBKENT STATIONS• 75.0 208.0 TYPE• TARGET .. 133.000 

02-06-92 18: 06: U PAGE 

J. SECNO DEPTH CWSEL CRIWS WSELK EG BV BL OLOSS BANK ELEV 

Q QLOB QCB QROB ALOB ACB AROB VOL TWA LBFT/RIGB'I 

TIME VLOB VCB VROB XNL XNCB XNR ,,,.. EI.HIN SSTA 

SLOPE XLOBL XLCB XLOBR ITRIAL IDC !CONT CORAR TOPWID ENDST 

7.00 2.80 909.23 • 00 .00 909.4G ·" ... • 02 907.63 

110. '. '7. ' . 5. 24. 5. , .. '. 907.53 

••• l. 31 4.06 1.35 .060 .040 .060 .000 906.43 BB.BS 

. 003914 225. 225. 225. 2 0 0 .oo 21.82 110.67 

0 

•SECNO 8.000 

WATER EL•XS CARD• 913.480 

3470 ENCROACBMENT STATIONS• 1.0 79.0 TYPE= TARGET .. 78.000 

8.00 4.38 913.48 ,QO .oo 9n,si ,04 ,i§S , 12 911,40 

110. o. 110. o. o. 7J. o. 17. 10. 916.70 

·" .oo 1.51 .oo .060 .040 .060 .000 909.10 16 .28 

.000525 578. 578. 578 • 0 0 0 .oo 29.34 45.61 

• 



0 

•SECNO 9 .ooo 

3470 BNCROACHMEHT STATIONS• 1.0 161.0 TYPE• TARGET• 160.000 

9.00 J.n 91:3.59 .00 .oo 91 J .152 .o, .10 .oo !HJ.SO 

73. o. 73. o. o. "· o. 17. 10. 913.50 

• 1.03 .01 1.41 .01 ,060 .040 .060 .ooo 910.20 70.41 

• 000579 185 • 185. l 85. 2 0 0 .oo 25.37 95. 78 

0 

CCBVa ,600 CEBV.,. .950 

•SBCNO 10.000 

31585 20 TRIALS ATI'EKPTED WSEL,CWSEL 

369] PROBABLE HINIKUH SPECIFIC ENERGY 

3720 CRITICAL DEPTB ASSUMED 

3470 ENCROACBHENT STATIONS• I. 0 161. 0 TYPE• TARGET• 160,000 

10.00 1.04 915.54 915.54 .00 915.86 ·" .02 .28 915.50 

73. o. 73. o. o. "· o. 17. 10. 915.50 

1.03 • 04 4,60 .o, .060 ,040 ,060 .000 914.50 70.44 

• 028197 ' . '. ,. 20 17 0 .oo 25.22 95.66 

0 

•SECNO 11.000 

3470 ENCROACHMENT STATIONSo l. 0 108.0 TYPE- I TAR.GET• 107.000 

11.00 2.n 917.0 .00 .00 H7.63 .14 1.65 • 11 918.80 

73. o. 73. o. o. 24. o. 17. 10. 918.00 

\ 
1,04 .oo 3,04 .oo ,060 .040 .060 .000 '15.10 41.62 

.004536 179, 179. 179, ' 0 0 .oo 17, 14 58.76 

0 

02-06-92 18:06:19 PAGI! 

SECNO DBPTB CWSEL CRIWS WSELK EG BV HL OLOSS BANI< ELEV 

0 QLOB QCB QROB ALOB ACB AROB VOL TWA LEFT/RIGHT 

TIME VI.OB VCB VROB XNL XNCB XNR WTN ELMIN SSTA 

\ 
SLOPE XLOBL XLCB XLOBR ITRIAL IDC ICONT CORAR TOPWID BNDST 

l •SECNO 11.900 

ll.90 2.53 918.63 .oo .00 918. 73 • 10 1.07 .OJ 920.00 

73. o. 73. o. o. 29. o. 17. 10. 919.40 

1.08 .oo 2.49 .oo .060 .040 .060 .000 916.10 20.81 

.002872 300, 300. JOO, 5 0 0 .oo 20.20 41.01 

0 

~ •SECNO 12.000 

3665 20 TRIALS A'ITEMPTED WSEL,CWSEL 

369 J PROBABLE HINIKUH SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

\ 
3470 ENCROACHMENT STATIONS• 1.0 309 .o TYPE• TARGET• 308.000 

12 .00 ... 920.76 920.76 .oo 920.95 ·" .62 .o, 920,40 

l 73. 2. 67. 4. l, 18. ,. 17. 10. 920,40 

1.08 l. 31 3,67 l. 3 l .060 ,040 .060 .ooo 920.20 63,28 

• 027549 100. 95. 100 • 20 17 0 .oo 64.64 127.92 

\ 
' • 
l 



0 

• 

• 

• 

02-06-92 18:06119 

·················································· 
HBC2 RELEASE DATED NOV 76 U'PDATED NAT 1984 

ERROR CORR - 01,02,0J,04,0S,06 

MODIFICATION - so,sl,52,53,54,SS,56 

IBM-PC-XT VERSION AUGUST 1985 

·················································· 

PAGE 

TBIS RUN EXECUTED 02-06-92 



• 

·-' 

• 

• 

Tl RANDOLPB DRAIN FLOOD LEVEL STUDY DEVELOPED CONDITION 

T2 STRETCH BB"I'WEEN BECJI: ROAD AND 6 rr CULVERTS AT LEXINGTON DR 

TJ McNEELY 'LINCOLN ASSOCIATES, INC. DT: DEC. 06, 1991 

Jl ICHECJI: INO NINV IDIR STRT METRIC BVINS 

-10. 3. o. o. .000000 .oo • o 

J2 NPROF IPLOT PRYVS XSBCV XSECB PN ALLDC 

1 

2 .000 

02-06-92 

SECNO 

0 

TIME 

SLOPE 

•PROP' 2 

.ooo -l.000 

18:06:19 

Dl!:PTB 

OLOB 

VLOB 

XLOBL 

CWSEL 

QCB 

VCB 

XLCH 

CRIWS 

OROB 

VROB 

XLOBR 

CCHV• .300 CEHV• .soo 
•SECNO 1,000 

l.00 4.20 882.00 .oo 
363. o. 363. o. 

.00 .oo 4,38 .00 

.002228 o. o. o. 
0 

•SECNO l.250 

3301 BV CHANGED HORE THAN BVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTB ASSUMED 

1.25 3.26 884.79 884. 79 

363. o. 363. o. 
.oo .00 8.14 .00 

,011377 60. 60. 60. 

0 

*SECNO 1.500 

WATER EL•X5 CARD• 888.330 

1.50 5.70 888.33 .oo 
363, o. 363. o. 

. 01 .oo 3.23 .00 

.000919 60. 60. 60. 

0 

•SECNO 2.000 

2.00 5.27 888,33 .00 

363. o. 363. 0. 

. 01 .00 3.45 .00 

• 001101 15. 15. 15. 

.000 

WSELR 

ALOB 

XML 

ITRIAL 

882. 00 

o. 
.080 

0 

.00 

o. 
.000 

20 

.oo 
o. 

.080 

0 

.oo 
o. 

.080 

' 

.ooo 

EG 

ACB 

XNCB 

IDC 

882.30 

BJ. 

.030 

0 

885.82 

"· 
.030 

15 

888,49 

112, 

.030 

0 

888.52 

105. 

,030 

0 

.ooo 

BV 

AROB 

XNR 

ICOHT 

• 30 

o. 
.080 

0 

1.03 

o. 
,080 

0 

.16 

o. 
.080 

0 

. " 
o . 

.000 

0 

.000 

HL 

VOL 

WTN 

CORAR 

.oo 
o. 

.ooo 
.oo 

·" 
o. 

.ooo 
.oo 

.13 

o. 
.000 

.oo 

.02 

o. 
.ooo 
.oo 

0 WBEL 

o . 882.000 

IBW CHHIM 

.000 .ooo 

OLOSS BANJ. ELEV 

'l'WA LEP"I'/RIGBT 

ELKIN SSTA 

TOPWID BNDST 

.oo 882.20 

o. 885.60 

877 .so 22.43 

30.26 52. 70 

·" 887,40 

o. 888,70 

881.53 26.39 

22.14 48.53 

·" 888.50 

o. 889.80 

882. 6 3 20.42 

33.40 53.82 

.01 888.66 

o. 889.96 

883.06 20,80 

32 .68 53.48 

PO 

.ooo 

!TRACE 

.ooo 

PAGE 



0 

•SECNO 2.100 

2.10 5.32 888,38 .00 .00 888.56 • 18 .04 .oo 888.66 

363. o. 363. o. o. 107, o. o. o. 889 .96 

.01 .oo J, 41 .00 .080 .030 .080 .000 883.06 20. 71 

,001069 40. "· 30. 0 0 0 .oo 32, 84 53.55 

• 0 

1 

02-06-92 18:06:19 PAGB 

SECNO DEPTH CWSEL CRIWS WSELR EG BV BL OLOSS BAMK ELEV 

0 QLOB QCB OROS Al.OB ACB AROB VOL TWA LErr/RIGBT 

TIME VLOB VCB VROB XML XNCB XNR WTN BI.MIN SSTA 

SLOPE XLOBL XLCB XLOBR ITRIAL IDC ICONT CORAR '!'OPWID BNDST 

•SECNO 2.250 

2.25 3.98 888.58 .00 • 00 888 .92 . 34 ., . .OB 889,50 

363. o. 363, o. o. 78. 0 • I. o. 889.80 

. o, .oo 4,65 .00 .080 .030 ,080 .000 884.60 15.47 

.003385 154. 159. 157, ' 0 0 .00 36.84 52, 31 

0 

•SECNO 2.400 

2.40 3,29 888.59 • 00 .oo 889, 2 7 .68 .18 • 17 890.20 

JfiJ. o. 363. o. o . 55. o. I. o. 890.50 

• o, .oo 6.62 .00 ,080 ,030 .080 .ooo 885.30 19. 56 

,008597 35. 36. 36. 2 0 0 .00 30.65 so.21 
0 

•SECNO 2.450 

2.45 3.34 888.94 .00 .00 889.59 ·" • 31 .01 890.50 \. 363. o. 363. o. o . 56. o. I. o. 890.80 

• 02 .00 6,48 .00 .080 ,030 .080 .000 885.60 19.32 

,008103 35. 37. 35. J 0 0 .oo 11.01 50.33 

0 

•SECNO 2.500 

2,50 3.55 889,85 .00 • 00 890.31 ·" ·" .06 892,50 

363. o. 363. o. o . "· o. 1. o. 892.00 

• 03 .00 5.42 • 00 .080 .030 .080 .ooo 886.30 106.66 

.007212 84. 86. .,. 3 0 0 .oo 44.82 151.48 

0 

•SECNO 2.550 

2.55 3.58 890.08 • oo .00 890.52 ... ·" .00 892.70 

363, o . 363. o. o. "· o. I. o. 892.20 

• 03 .00 S,32 .00 .080 ,030 .000 .ooo 886.50 106.37 .. 
\ 

.006895 18. 30. 40. 0 0 0 .oo 45.29 151.66 

! 
0 

•SECNO 2.560 

2.56 3.60 890.40 .00 .oo 890,83 .43 .31 .oo 893.00 

363. o. 363 • o. o. ... o. 1. o. 892,SC 

• 03 .oo 5.27 .00 .080 .OJO .080 .ooo 886,80 106,20 

.006718 "· "· 60. 0 0 0 .00 45,56 151.76 

0 

1 

02-06-!n 18:06:19 PAGE 

~ 



• 

• 

• 

SECNO DEPTH CWSEL CRlWS 

0 QLOB oc• QROB 

TIME VLOB VCB WOB 

SLOPE XLOBL XI.CB XLOBR 

•SECNO 2. 570 

2.57 J.54 890.54 .00 

363. o. 363. o. 
. o, .oo 5.42 .oo 

.007225 l]. 22. ,o. 
0 

•SECNO 2.600 

3470 ENCROACHMENT STATIONS• 68.5 

2,60 J.62 890.72 • oo 
363. o. 363. o. 

.OJ . 00 5.54 .00 

. 009532 1 J • 23. JO. 

0 

ccev- .300 CEBV• .500 

•SECNO 2.700 

3301 BV CHANGED HORE THAN BVINS 

3685 20 TRI~ ATI'EKPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

WSELK 

ALOB 

XML 

ITR.IAL 

.oo 
o. 

.080 

0 

120.5 

890.26 

o. 
.080 

2 

3495 OVER.BANK AREA ASSUMED NON-BFFECTIVE,ELLEA• 

0 

2.10 

363. 

. 04 

• 007708 

SPECIAL BRIDGE 

2.73 

o. 
.oo 

130 • 

892.94 

363. 

9.42 

75. 

892,94 

o. 
.oo 
,o. 

892.14 

o. 
.080 

20 

EG HV l!l. OLOSS BAHll ELEV 

ACB AROB VOL TWA LErr/RIGBT 

XMCB XNR WTN ELKIN SSTA 

IDC ICOHT CORAR TOPWID ENDST 

891.00 ·" .15 .01 893.20 

"· o. 1 • o. 892.70 

.030 .080 .ooo 887.00 106.67 

0 0 .oo 44.80 151.47 

TYPE• TARGET• 52,000 

891.20 ••• ·" .01 99999.60 

"· o. 1 • o. 99999.60 

.030 .080 .ooo 889.10 68.50 

0 0 .oo 52.00 120.50 

895.00 ELRXA• 895.00 

894,32 1.38 .64 ,45 890,22 

892.00 

164.90 

179,02 

"· 
, 025 

14 

o. 
.080 

0 

1. 

.ooo 
.00 

1. 

890.21 

14,12 

5227 DOWNSTREAJ1 ELEV 1S 892,00 ,NOT 892.94 HYDRAULIC JVKP OCCURS DOWNSTREAM (IP LOW PLOW CONTROLS) 

1 

SB Xl< 

l.05 

•SECNO 2.800 

Xl<OR 

2.49 

COFQ 

J.00 

3301 HV CHANGED HORE THAN BVINS 

02-06-92 18106:19 

ROLEN 

.oo 
BWC 

14 .00 

BwP 

4,20 

8AREA 

38.60 

ss 
.oo 

ELCHU 

890. 70 

BLCBD 

890.21 

PAGE 



• -

• 

• 

SECNO DEPTB CWSEL CRIWS WSELK EG HV HL OLOSS BAHR ELEV 

0 OLOB OCB OROB ALOB ACB AROB VOL TWA LEPT/RIGBT 

TIME VLOB VCB VROB XlfL XNCB XNR WTN EI.MIN SSTA 

SLOPE XLOBL XLCH XLOB• ITRIAl, IDC ICON'l' COSAR TOl'WID ENOST 

CLASS B LOW PLOW 

3420 BRIDGE W,S.• 893,95 BRIDGE VBLOCITY•, 10.61 CALCULATED CHANNEL AREA•, 

BGPRS EGLWC BJ OWEIR OLOW BAREA TRAPEZOID ELLC BLTSD 

AREA 

896.36 896.37 • oo o . 363. "· 42. 895.00 898.66 

3495 OVESBANR AREA ASSUMED NON-EPFECTIVE,ELLEA• 898.66 ELIIBA• 898.66 

2.80 5.86 896,07 

363. o. 363. 

• 04 .00 4,39 

.000605 "· "· 
0 

CCHV• .800 CEHV• .900 

0 

0 

0 

•SECNO 2,900 

3470 ENCROACHMENT STATIONS• 

2,90 

363. 

.o, 
• 000208 

•SECNO 2.950 

2.95 

363. 

• 08 

,000069 

•SECNO 3 .000 

3.00 

363. 

• 10 

.006443 

02-06-92 

SECNO 

0 ,,, .. 
SLOPE 

5.56 896,56 

o. 363. 

.00 l. 39 

10 • 20. 

5.61 996.61 

30. 321. 

,27 ·" 
40. 100. 

3.43 896.63 

92. 168. 

1.86 5. 93 

264. 259. 

18:06: 19 

DEPTH 

OLOB 

VLOB 

XLOBL 

CWSEL 

OCB 

vce 

XLCB 

CCBV• • 300 CEHV• .soo 

.oo 
o. 

• 00 

"· 

92.0 

.oo 
o. 

.oo 
30. 

.oo 
12 • 

.23 

150. 

.oo 
103. 

1.79 

15. 

CR!WS 

QROB 

VROB 

n.os• 

89 4, 49 896.37 

o. 83. 

.ooo .025 

0 0 

146,0 TYPE• 

894.80 896.59 

o. 261. 

.080 .040 

2 0 

894.85 896.62 

113, 377. 

.OBO .040 

0 0 

895.83 8!16 .91 

"· 28. 

.080 .040 

0 0 

WSELR EG 

ALOB ACB 

XNL XNCH 

ITR.IAL IDC 

• 30 2,05 

o. I. 

.ooo .ooo 
0 .00 

TARGET• 

.OJ 

o. 
.080 

0 

.01 

'2. 

.oao 
0 

.28 

58. 

.080 

0 

HV 

AROB 

XNR 

ICONT 

.01 

I• 

.000 

.oo 

.01 

2. 

.ooo 
.oo 

.o, 
4 • 

.000 

.oo 

HL 

VOL 

WTN 

COSAR 

.00 990.:22 

I. 892.00 

890,21 164.90 

14. 12 179 ,02 

54.000 

.22 99999.00 

1. 99999,00 

891,00 92,00 

54.00 146.00 

• 02 B9 3. 00 

1. 89 3, 00 

891.00 33 ,20 

175.99 209.20 

.24 B94.60 

1. 894,60 

893.20 22,48 

101.11 123.59 

OLOSS BANJ. P!LEV 

TWA LEFT/RIGHT 

El.HIN SSTA 

TOPWID ENDST 

32. 

PAGB 



•SECNO ),500 

7185 MINIMUH,SPECIPIC EKERGY 

3720 CRITICAL DEPTH ASSUMED 

3.50 2.95 902,15 902.15 901.94 902.57 ·" 5.48 .07 900.80 

363. 72. 176. 116. 35. 25. 46. '. 3. 5100.50 

.14 2.02 7.01 2.51 .060 .035 .060 .ooo 899 .20 751,67 

• .009697 710. 750. 615. 11 ' 0 .oo 120.15 199. 83 

0 - •SECNO 3.750 

3.75 3,96 903,76 .00 5103.]] 904,03 .2, 1.43 .04 90].20 

363. 31. ]87. 144. 21. 33. 72. ,. 4. 901. 70 

.16 l,47 5,59 2,00 .060 .035 .060 .ooo 8519,80 2 58. l 4 

.003820 195, 250. 265. 2 0 0 .oo 87.46 345.60 

0 

•SECNO 4,000 

4,00 3.98 904,48 .00 903.86 5104,53 .05 .43 .07 902.10 

363. 130. 103. 1251. 118. "· 115. •• 4 • 901.80 

.20 1.11 2,84 1.13 .060 .035 .060 .000 900, 50 50.06 

.000964 230. 265. 245. 3 0 0 .oo 173,92 223.98 

0 

CCHV• .600 CEHV• .800 

•SECNO 4.250 

4,25 3.70 904.50 .oo 903.90 904.56 .o, .03 .01 900.80 

356. 55. 217, es. Bl. "· 127. ,. ,. 900.81 

• 21 ·" 2,49 .67 .060 .025 .060 .ooo 900.80 74.17 

.000306 50. 50. 50. 2 0 0 .00 182.06 256.23 

0 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC BWP BAREA ss ELCHU ELCBD 

1.05 3.33 3.00 .oo 23.50 8.00 34.00 .oo 900.510 5100.80 

• •SECNO 4,500 

PRESS1.o'RE Al,~ WEIR FLOW 

02-06-92 18:06:19 PAGE 

SECNO DEPTB CWSEL CRIWS WSEI.1( EG HV HL OLOSS BAN1< ELEV 

0 OLOB QCB QROB ALOB ACR AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCB VROB XNL XNCB XNR WTN ELMIN SSTA 

SLOPE XLOBL A"'LCB XLOBR ITRIAL IDC ICOi..-T CUR.AR T-OPWID Ei."IIST 

EGPR.S EGLWC Bl QWEIR OPR BARBA TRAPEZOID EI.LC ELTRD 

AREA 

910.17 904,80 • o, 182 • 175. 34. 37. 5103,30 905.01 

4.50 5.05 905.85 .oo 905.35 905.87 .02 1.30 .00 900.80 

356. BO. 10. 108. 221. 119. 275. '. 5. !i00.81 

.23 ·" 1,42 .39 ,060 .025 .060 .000 900.80 24,54 

.000066 ,o. 60. 60. 0 6 .oo 273.29 297.83 

• 



0 

ccev- .,oO CEBV• ,600 

•SBCNO 4.750 

4.75 4.57 905.87 .00 905.38 905,88 .01 .01 .oo 902.20 

356. 149. "· 144. 258. 53. 244. • • 5. 902,30 

.25 .,. 1, 18 ·" .060 .040 • 060 .000 901,30 0,52 

• .000158 110. 60. 20. 0 0 0 .00 224.07 273.59 

0 

•SBCNO 5.000 

3470 ENCROACBXENT STATIONS• 125.0 332.0 TYPE• l TARGET• 207,000 

5.00 3.40 906.00 .oo 905,48 906.01 .01 ·" .oo 903.10 

265, 116. 67. 82. 174. "· 141, 17. •• 5103.60 

·" ·" 1.21 . ,. ,060 ,040 .060 .ooo 902.60 134.98 

.000239 685. 745. 790. 2 0 0 .oo 190.90 325.98 

0 

•SECNO 5. 500 

3470 ENCROAC!'IMENT STATIONS• 110.0 330.0 TYPE• TARG'E'I'• 220.000 

5.50 3.44 906.04 .oo 905. 50 906.04 .oo .02 .oo 902.90 

265. 42. 168. 55. 138. 332, 178. 2 I • 10. 903.00 

• 70 • 30 ·" .31 .060 ,040 .060 .000 902.60 117,85 

.000038 280. 285. 305. 2 0 0 .00 212 .15 330.00 

0 

ccev- ,600 CEBV• .950 

•SECNO 6 .ooo 
7185 HINIHUH SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

02-06-92 18:06:19 PAGB 

• SECNO DEPTH CWSEL CRIWS WSELK EG BV l!I. OLOSS SANJ: ELEV 

0 QLOB oc• QROB AI.OB ACB AROB VOL TWA LEFT/RIGHT 

TIHE VLOB VCB VROB )<NL XNCB XNR liTN ELMIN SSTA 

SLOPE XLOBL XI.CB XLOBR !TRIAL IDC !CONT CORAR TOPWID ENDST 

3470 ENCROACHMENT STATIONS• 113.0 175.0 TYPE• 1 'l'ARGET• 62.000 

6,00 1.04 906.14 906.14 905.99 906.46 .32 .01 .JO 905.10 

161. 100. 58. ,. 30. '. I. "· 11. 905,30 

• 71 3.32 6, 18 2. 31 .060 .040 .060 .000 905.10 llJ,00 

.030322 160. 160, 170. 2 17 0 .oo 62.00 175, 00 

0 

•SBCNO 6.900 

3470 ENCROACHMENT STATIONS• .2 Jl.8 TYPE• I TARGET• Jl.600 

6,90 2.43 907,73 907.70 907.40 908,49 .76 1.62 .42 905.50 

161. 15. 119. 27. 5. 15. •• 22 • 11. 905.50 

• 71 3.04 7.92 3.17 .060 .040 .0150 .ooo 905.30 4.45 

,014419 BO. BO. 80. 2 17 0 .oo 19. 76 24.21 

• 



0 

•SECNO 6.940 

3470 ENCROACBMEN'I' STATIONS,.. 75.0 208.0 TYPE• TARGET,.. 133.000 

,.u 3.21 908.59 .oo 907.96 908.90 .32 .15 .27 906.58 

161. 13. 136. 12 . •• 28. 7 • 22. 11. 906.49 

• • 71 1.54 4.85 1.68 .060 .040 .060 .ooo 905.38 87.27 

• 004533 20. 20 . 20. • 0 0 .oo 24,75 112,03 

0 

•SECNO 6,950 

3470 ENCROACHMENT STATIONS• 75.0 208,0 TYPE• TARGET• 133.000 

6.95 3.26 908.79 • 00 5108.22 909.09 • 30 .17 .01 906, 73 

161, 13. 135, 13. •• "· •• 22 • 11. 906. 6 3 

. 72 l. 60 4. 7 3 1.64 .060 .040 .060 .000 905.53 87 .05 

• 004180 40. 40 • 40. 2 0 0 .oo 25. 17 112.22 

0 

•SECNO 7. 000 

3470 ENCROACHMENT STATIONS• 75,0 208.0 TYPE• TARGET• 133.000 

7.00 3.30 9051. 73 • 00 909.23 910.02 .29 .92 .01 907.63 

16 l. 13. 135. 13. •• 29 . •• 22 . 11. 907.53 

• 73 1.58 4.66 1,62 .060 ,040 .060 .000 906,43 86.93 

• 004005 225 • 225. 225. 2 0 0 .oo 25.39 112. 33 

0 

l 

02-06-92 18:06:19 PAGE 

SECNO DEPTH CWSEL CRIWS WSEU. EG BV BL OLOSS BANlt ELEV 

Q QLOB QCB QROB Al.OB ACB AROB VOL TWA LEPT/RIGBT 

• TIME VLOB VCR VROB XNL XNCB XNR WTN EI.MIN SSTA 

SLOPE XLOBL XLCB XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

•SECNO 8.000 

WATER EL•XS CARD• 914.410 

3470 ENCROACHMENT STATIONS~ 1.0 79.0 TYPE• TARGET• 78.000 

8.00 5.31 914.41 .oo 913.48 914.45 .o, .SB .15 917.40 

161. o. 161. o. o. 103. o. 23. 11. 916.70 

.83 .oo l. 57 .00 .060 .040 .060 .ooo 909.10 13.60 

• 0004 50 578. 578 • 578. 0 0 0 .oo 34. 72 48.32 

0 

•SECNO 9. 000 

3470 ENCROACHMENT STATIONS• l .O 161. 0 TYPE• TARGET• 160.000 

9.00 4.30 914,50 .00 913.59 914.53 .03 .OB .oo 913.50 

106. o. 105. o. l. 74. 2. 24. 11. !illJ.50 

.87 .2, 1.42 .29 .060 .040 .060 .000 910.20 69.44 

,000359 185. 185. 185. 2 0 0 .00 29 .20 98.65 

• 



• 

• 

• 

0 

CCBV• .600 CEBV• .950 

•SECNO 10.000 

36i85 20 TRIALS A'ITEMPTED WSEL,CWSEL 

JUJ PROBABLE MINIMUM SPECIFIC 

3720 CRITICAL DEPTB ASSUMED 

3470 ENCROACHMENT STATIONS• 

10.00 1.23 915. 73 

106. o. 106. .. , .o, 5.10 

.024267 '. '. 
0 

•SECNO 11.000 

3470 ENCROACHMENT STATIONS• 

11.00 2. 7l 917.81 

106. o. 106. .. , .oo J.52 

• 005217 179 • 179. 

0 

•SECNO 11.900 

11.90 2,97 9l!il.07 

106. o. 106. 

·" .oo 2.73 

• 002854 300 • 300. 

0 

02-06-92 

SECNO 

Q 

TIME 

SLOPE 

18106119 

DEPTH 

QLOB 

VLOB 

XLOBL 

CWSEL 

QCB 

VCB 

XLCB 

•SECNO 12.000 

ENERGY 

1.0 

915. 73 

o. 
. ,o 

'. 

l .o 
.oo 
o. 

.oo 
179. 

.oo 
o. 

.00 

300. 

CRIWS 

OROB 

VROB 

XLOBR 

3685 20 TRIALS ATI'EHPTED WSEL,CWSEL 

369 3 PROBABLE MINIKUH SPECIFIC ENERGY 

3720 CRITICAL Dl!:PTB ASSUMED 

3470 ENCROACHMENT STATIONS• 1.0 

12 .oo .,. 5120.88 5120.88 

106. 3. "· '. 
.92 L 50 4.07 1. 51 

.024866 100. "· 100. 

16 l .O 

915.54 

o. 
.060 

20 

108.0 

917.49 

o. 
.060 

• 

918,63 

o. 
.060 

5 

WSEL!t 

ALOB 

XNL 

ITR.IAL 

309 .o 
920,76 

2. 

.060 

20 

TYPE• 

916 .13 

21. 

.040 

14 

TYPE• 

918.00 

30. 

.040 

0 

9l!L 18 

3'. 

.040 

EG 

ACB 

XMCB 

IDC 

0 

TYPE• 

921,11 

23. 

,040 

17 

.............................................•.... 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 

ERROR CORR - Ol,02,0J,04,05,06 

MODIFICATION - 50,51,52,53,54,55,56 

IBM-PC-XT VERSION AUGUST 1985 

.......................•..................•...•..• 

1 TARGET• 

.40 .01 

o. "· 
.060 .ooo 

0 .oo 

TARGET• 

·" 
o. 

.060 

0 

.12 

o. 
.060 

0 

BV 

AROB 

XNR 

ICONT 

1.74 

"· 
.000 

.oo 

1.13 

"· 
,000 

.oo 

BL 

VOL 

WTN 

CORAR 

TARGET• 

.23 

6. 

.060 

0 

·" 
"· 

.ooo 
.oo 

160.000 

.35 915.50 

11. 915.50 

914. 50 70.10 

26.45 96.55 

107.000 

• 13 918.80 

12. 918.00 

915.10 40.44 

19.13 59. 57 

.os 920.00 

12. 919,40 

916.10 18.95 

23.19 42.14 

OLOSS BANI< ELBV 

TWA LEFT/RIGHT 

ELHIN SSTA 

TOPWID 

JOB.COO 

.11 

12. 

920.20 

72,91 

ENDST 

920,40 

920.40 

61.03 

133.93 

PAGB 



• 

• 

• 

Tl R.ANDOLPB DRAIN 'P'LOOD LEVEL STUDY DEVELOPED CONDITION 

Tl •=• B~EN BECK ROAD ANO 6 PT CULVERTS AT LEXINGTON DR 

TJ HcKEELY l LINCOLN ASSOCIATES, INC. DT: DEC, o,. 1991 

Jl ICHECK INQ RINV IDIR STRT NETRIC BVINS 

-10. .. o. o. • 000000 .00 .o 

J2 KPROF IPLOT PRFVS XSBCV XSECB •• ALI.DC 

0 

3.000 .000 - l. 000 

02-06-92 18:06:19 

SECKO 

0 

TIME 

SLOPE 

*PROP 3 

CCBV• 

DEPTH 

QLOB 

VLOB 

lCLOBL 

.300 CEBV• 

•SECNO 1.000 

1.00 4.70 

433. o. 
• 00 .23 

.OOH OJ 0. 

*SECNO 1,250· 

CWSEL 

QCB 

VCB 

XLCB 

.500 

082.50 

433. 

4.40 

o. 

CRIWS 

QR.OB 

VROB 

lCLOBR 

.oo 
o. 

.00 

o. 

3301 BV CHANGED MORE TRAN BVINS 

3685 20 TRIAf-5 A'l'TEJr<PTEO WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

1,25 3,55 885.08 885.08 

433. o. 433. o. 
.oo . 00 8.44 .oo 

• 011041 ,o . ,o. ,o. 
0 

*SECNO 1.SOO 

WATER EL•XS CARD• 889.290 

1.50 6.66 889.29 .oo 
433. 1. 432. o. 

• 01 .25 :Z, 96 .oo 
.000604 ,o. ,o. ,o. 

.000 .000 

WSEU: EC 

ALOB ACB 

XNL XNCB 

!TRIAL IDC 

882.50 882.80 

l. • •• 
,080 .030 

0 0 

.oo 886 .19 

o . 51. 

.000 .030 

20 15 

.oo 889.43 

4 . 146. 

.080 .030 

0 0 

.000 

BV 

AROB 

""" 
!CONT 

• 30 

o. 
.080 

0 

1.11 

o. 
.080 

0 

.14 

o. 
.080 

0 

.000 

BL 

VOL 

WTN 

CORAR 

.oo 
o . 

.000 

.oo 

.23 

o. 
.ooo 
.oo 

.10 

o. 
.ooo 
.00 

0 WSEL 

o • 882.500 

IBW CHNIH 

.000 .ooo 

OLOSS BAHX ELEV 

'l'WA LEF'T/RICBT 

B'LMIN SSTA 

TOPWID ENDST 

.00 882,20 

o. 885.60 

877.80 12 .57 

41.14 53,71 

.40 887.40 

o. 888.70 

B81.S3 25.6B 

23.48 49,16 

·" 88B. so 

o. BB9.BO 

882.63 10.13 

45.77 55.8~ 

FO 

.ooo 

I'l'RACE 

.000 

PAGE 



0 

•Sl!:CNO 2.000 

2.00 6.23 8U,29' .00 .oo 889,44 .15 .01 .01 888.66 

433. 1. 432 • o. ,. 138, o. o. o. 889.915 

• 01 .23 3. l J .oo .oao .030 .080 .000 883.06 8.51 

.000708 15. 15. 15. 2 0 0 .oo 47.04 55.55 • 0 

•SBCNO 2.100 

2.10 6.26 889. 32 .oo .00 889 .41 .15 .o, .oo 888.66 

433, 1. 432. o. ,. 139. o. o. o. 889.96 

.01 ·" 3.11 .oo .080 .030 .080 .ooo 883,06 8.08 

.coons ,o. 37. 30. 0 0 0 .oo 47,52 55.60 

0 

02-06-92 18;06rl9 PAGE 

SECNO DEPTH CWSEL CRIWS WSELlt EG HV BL OLOSS BAl!1< ELEV 

Q QLOB QCB QROB ALOB ACB AROB VOL TWA LEPT/RIGBT 

TIME YI,08 VCB VROB XNL XNCB XNR WTN BLMIN SSTA 

SLOPE lCLOBL XI.CB lCLOBR ITRIAL IDC ICOHT CORAR TOPWID ENDST 

•SECNO 2.250 

2,25 4.85 889.45 .oo .oo 889.68 ,22 .17 .04 889.50 

433. o. 433. o. o. 114. o. 1. o. 889,80 

.02 .oo 3.81 .00 .080 .030 .080 .000 8B4,60 10,29 

• 001B00 154. 159. 157. ' 0 0 .00 45,37 55.66 

0 

•SECNO 2,400 

2.40 4,15 889.45 .oo .oo 889.86 .41 .o, . o, 890.20 

• 433. o. 433 • o. o. 84. o. 1. o. 890,50 

.03 .00 5.13 .00 .080 .030 .080 .000 885.30 14.45 

.003918 35. 36. 36. 2 0 0 .oo 38.52 52.97 

0 

•SECNO 2. 450 

2,45 3.98 889.58 .oo .00 890,06 • 48 ·" • 04 890.50 

433. 0 . 433. o. o. 78. o. 1. o. 890.80 

• OJ .oo 5.56 .oo .080 .030 .oao .000 885.60 15 .49 

.004839 35. 37. 35. 2 0 0 .oo 36.80 52,29 

0 

•SECNO 2. 500 

2.50 3,78 890.08 .00 .oo 890.56 . 48 • so .oo 892.50 

4.H. c. 4JJ. o . o. 78. o. 1. o. 892.00 

. o, .oo 5,57 .oo ,080 .030 .080 .ooo 886.30 103.03 

.007237 84. 86. 85, 2 0 0 .00 49.98 153.01 

0 

•SECNO 2 .550 

2,55 3.83 890,33 .oo .oo 890.78 ... .21 .01 892.70 

433. o. 433. o. o. 81. o. 1 • 1. 892.20 

• 03 .oo 5.38 .oo .080 ,030 .080 .ooo 886.50 101.59 

• 006734 18. 30. 40. J 0 0 .oo 51. 79 153.38 

• 



• 

• 

• 

•SECNO 2.560 

2.56 3.84 890.64 .00 

433. o. 433, o. 
.04 .oo 5.36 .oo 

. 006689 26. 45. 60 • 

0 

02-06-92 18:06:19 

&ECHO DEPTB CWSEL CRIWS 

0 OLOB OCB OROB 

TIME VLOB VCB VROB 

SLOPE XLOBL XLCB XLOBR 

•SECNO 2.570 

0 

0 

2.57 3.77 890.77 

433. o. 433. 

.04 .oo 5.55 

.007175 13. 22. 

•SECNO 2.600 

3470 ENCROACHMENT STATIONS .. 

2.60 1.84 890.94 

433. o. 433. 

.04 .00 5.66 

• 008170 ]3. 23 • 

CCHV• ,300 CEHV .. .500 

•SECNO 2.700 

3301 HV CHANGED HORE TRAN HVINS 

.oo 
o. 

.oo 
30. 

68.5 

.00 

o. 
.00 

30. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE HlNIMUH SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

.00 

o. 
.080 

0 

WSBU 

ALOB 

XNL 

ITR~AL 

.oo 
o. 

.080 

0 

891.08 

Bl. 

.030 

0 

EG 

ACB 

XNCB 

IDC 

891.25 

78. 

.030 

0 

120.5 TYPE• 

890.26 

o. 
.080 

891.44 

76. 

.030 

0 

.45 

o. 
.080 

0 

BV 

AROB 

XHR 

ICONT 

.48 

o. 
.080 

0 

.30 

l. 

.ooo 
.oo 

BL 

VOL 

WTN 

CORAR 

. l5 

]. 

.000 

.oo 

TARGET• 

• 50 

o. 
.080 

0 

• 18 

l. 

.ooo 
.oo 

.oo 89 3. 00 

l. 892. 50 

886.80 101.46 

51.96 153.42 

OLOSS BAlil< ELBV 

TWA LEFT/RIGHT 

EI.MIN 

TOPWID 

.02 ,. 
887.00 

50.20 

52.000 

SSTA 

EHDST 

893.20 

892.70 

102. 86 

153.06 

.01 99999.60 

1. 99999.60 

889.10 68.50 

52 .00 120.50 

3495 OVER.BANK AREA ASSUMED NON-EPPECTIVE,ELLEA• 895.00 Et.RE.A• 895,00 

0 

2.70 

433. 

.04 

• 007410 

SPECIAL BRIDGE 

3.07 

o. 
.oo 

130. 

893.28 

433. 

9.99 

75 • 

893,28 

o. 
.oo 
60. 

892.14 894.84 

o. 43. 

,080 ,025 

20 14 

1.55 

o. 
.080 

0 

.58 .53 890.22 

2, 1. 892.00 

.ooo 890.21 164.90 

.oo 14.12 179.02 

5227 DOWNSTREAM ELEV IS 892.22 ,NO'I' 893.28 HYDRAULIC JUMP OCCURS DOWNSTREAM (IP LOW FLOW CONTROLS) 

SB XX 

1.05 

Xl<OR 

2.49 

COFQ 

3.00 

ROLEN 

• 00 

BWC 

14.00 

BWP 

4.20 

8AREA 

38.60 
•• 

.oo 
BLCBU 

890.70 

BLCBD 

890.21 

PAGB 



J 

• ..., 

• 

• 

•SECHO 2.800' 

3301 BV CHANGED NORE THAN BVINS 

02-06-92 18:06:lSI 

SECNO DEPTH CWSEI. CRIWS 

Q QLOB QCB QR.OB 

TIHB VLOB VCB VROB 

SLOPE XLOBL XLCB JCLOBR 

PRESSURE FLOW 

EGPRS EGLWC BJ QWEIR 

898.15 897.09 • oo 

WSELX EG BV 

ALOB ACB AROB 

XNL XNCB XNR 

ITRIAL IDC ICONT 

QPR 

o • 4]3. 39. 

BL 

VOL 

WT!< 

CORAR 

TRAPEZOID 

AIW\ 

"· 

OLOSS BAHi< ELEV 

TWA Ll!:PT/RIGBT 

EI.MIN SSTA 

TOPWID BNDST 

ELLC ELTRD 

895.00 898.66 

3495 OVER.SANK AREA ASSUMED HOH•EFFECTIVE,ELLEJlt.• 898.66 ELRBA• 898. 66 

2.80 7.U 897.90 .00 89 4. 49 898.15 .25 J.31 .00 890.22 

433. 0. 433. o. o. 109. o. 2. 1. 892.00 

.04 .00 3.99 .oo ,000 .025 .ooo .ooo 890.21 164.90 

.000347 ". "· "· 2 0 0 .oo 14, 12 179 .02 

0 

CCBV• ,BOO CEBV• .900 

•SECNO 2.900 

3470 DUrDl\1<,..av,,....., ""''A"'T.-.UC!- 92.0 146.0 TYPE= 1 T~itG!:T .. 54,000 

2.90 7.31 898.31 .00 894.80 898.33 • 02 .00 .18 99999.00 

433. 0. 433. o . o. 355. ,. 2. 1. HHSl.00 

.o, • 00 1.22 .00 .080 ,040 .080 .coo 891. 00 92.00 

• 000114 10 • 20. 30. 2 0 0 .oo 54.00 146.00 

0 

•SECNO 2.950 

2.95 7.35 898.35 .oo 894.85 898.35 .01 .oo .Ol 893.00 

433. ... 352. 27. 234. 520. 134 • 3. 1. 893.00 

.10 .23 .,. .20 .080 ,040 .080 .ooo 891.00 9.26 

.000028 40. 100. 150. l 0 0 .oo 219.68 228.94 

0 

•SECNO 3 .000 

3.00 5.16 898,3~ .oo 895.83 89!L 40 :05 .02 .04 894.«iQ 

433. 140. 124. 169. 135. 44. 166. '. 2. 894,60 

.lJ 1.03 2.84 1.02 .080 .040 ,080 .000 893.20 J. 72 

,000821 264. 259. "· 0 0 0 .oo 141.35 145.07 

0 

CCBV• .300 CEHV• .500 

02-06-92 18&06:19 

PAGE 

PAGE 



• 

• 

• 

SB.CNO DBPTB CWSEL CRIWS WSELJ< EG BV BL OLOSS BAffJ< ELEV 

Q QI.OB QCB QROB AI.OB ACB AROB VOL l'WA LEP'l'/RIGBT 

TIME VI.OB VCB VROB XHL XIICB XNR WTN El.HIN SSTA 

SLOPE XLOBL XI.CB XL08" ITRIAL roe ICONT CORAR 'l'OPWID EHDST 

•SBCNO 3.500' 

31585 20 TRIALS ATl'E:MPTED WSEt,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC BNERGY 

3720 CRITICAL DEPTB ASSUMED 

3.50 3.04 902.24 902,24 901.94 902. 72 ·" 1.40 .21 900.80 

43J. 92. 199. 142, ,o. 26. 51. '. •• 900.50 

.17 2.27 7,66 2.77 .060 ,035 .060 .ooo 899.20 77.44 

• 010971 710 • 750. 615. 20 14 0 .oo 124.61 202.06 

0 

•SBCNO 3.750 

3.75 4.18 903.98 .oo 903.13 904.27 _,, 1.50 .06 901.20 

433. "· 209. 181. 27. 36. 85. 10. .. 901.70 

·" 1.59 5.86 2, 13 .060 .035 .060 .ooo 899.80 255.33 

.003843 195. 250. 265. 2 0 0 .oo 94 ,21 349.54 

0 

•SBCNO 4.000 

4,00 4,21 904.71 .00 903.86 904,76 .05 .42 .07 902.10 

433. 160. 114, 158, 138. "· 133. 12. 5. 901.80 

.23 1.16 2.94 1. 19 .060 .035 .060 .ooo 900.50 42.41 

.000944 230. 265. 245. J 0 0 .oo 186.41 228,81 

0 

CCHV• .600 CBHV• ,BOO 

•SECHO 4,250 

4.25 3,93 904, 73 • 00 903.90 904.81 .07 .OJ .02 900.80 

433. 71. 253. 110 • 101. 92. 148. 12. s. 900.81 

·" .70 2.73 • 74 .060 ,025 ,060 .000 900,80 55.33 

, 000340 50. 50. 50. 2 0 0 .oo 208.00 263, JJ 

0 

SPECIAL BRIDGE 

5227 DOWNSTREAM ELEV IS 902.18 ,NOT 904.73 BYDRAULIC JUMP OCCURS DOWNSTREAM ( IF LOW PLOW CONTROLS) 

SB XK Xl<OR COFQ 

1.05 3.3J 3.00 

•SECNO 4.500 

PRESSURE AND WEIR PLOW 

02-06-92 

SECNO 

Q 

TIME 

SLOPE 

18:06:19 

DEPTH 

QLOB 

VLOB 

XLOBL 

CWSEL 

QCB 

VCB 

XI.CB 

RDLEN 

CRIWS 

QR.OB 

VROB 

XLOBR 

.oo 
ewe 
23.50 

WSELK EG 

ALOB ACB 

XN1, XNCB 

ITRIAL IDC 

BWP 

8.00 

BV 

AROB 

XNR 

ICONT 

BAREA 

34.00 

BL 

VOL 

WTN 

CORAR 

•• ELCHO 

.oo 900.90 

OLOSS BANK BLEY 

TWA LEFT/RIGHT 

BI.MIN SSTA 

'l'OPWID BNDST 

ELCBD 

900,80 

PAGE 



• 

• 

• 

EGPRS EGLWC ., 
51 l J. 12 5105.49 .oo 

4.50 5.21 906.01 

433. 100. 200. 

.26 ·" 1. 64 

.000084 60. 60. 

0 

CCHV• .400 CEHV• .600 

•SP!CNO 4.750 

4.75 4.73 906.0] 

433. 182. 74. 

,28 ... 1.35 

.000194 110. 60. 

0 

•SECNO 5.000 

3470 ENCROACHMENT STATIONS• 

5.00 3.59 906.19 

323. 141. "· 
,51 .75 l. 34 

, 000273 685. 745. 

0 

•SECNO 5,500 

3470 ENCROACHMENT STATIONS• 

5.50 3.63 906.23 

323. 52. 204. 

.68 .35 • 58 

,000046 280. 285. 

0 

CCHV• ,600 CEHVa .950 

•SECNO 6 .000 

3470 ENCROACRMENT STATIONS• 

6.00 1,13 906.23 

180. 114. 62. 

·" 3.28 6.00 

,025049 160. 160. 

0 

02-06-92 

SECNO 

0 
TIME 

SLOPE 

•SECNO 6.900 

18106119 

DEPTH 

OLOB 

VI.OB 

XLOBL 

CWSEL 

oc• 
VCB 

XLCB 

OWEIR OPR BAREA TRAPEZOID 

263. 170. 

.oo 
13]. 

.45 

60. 

.00 

176. 

.68 

20, 

125.0 

.oo 
103. 

.65 

790. 

110.0 

.00 

67. 

.35 

305. 

113 .o 
.00 

5. 

2.32 

170. 

CRIWS 

QROB 

VROB 

XLOBR 

905.]5 906.03 

238. 122. 

.060 .025 

2 0 

905.38 906.04 

276. 55. 

.060 .040 

0 0 

332.0 TYPE• 

905.48 906.20 

189. 59. 

.060 .040 

2 0 

330,0 TYPE• 

905.50 906,23 

148. 352. 

.060 .040 

2 0 

175,0 TYPE• 

905.99 906.53 

35. 10. 

.060 .040 

2 0 

WSELK EG 

ALOB ACS 

XNL XNCB 

ITRIAL IDC 

AREA 

34. 37. 

,02 1.22 

2514. 13. 

.060 .ooo 
7 .oo 

.01 .01 

2551. 13. 

.060 .ooo 
0 .00 

TARGET"" 

.01 • 16 

159. 22. 

.060 .ooo 
0 .oo 

TARGET• 

.oo .o, 
190. 26 • 

.060 .ooo 
0 ,00 

TARGET• 

• 30 

2. 

.060 

0 

HV 

AROB 

XNR 

ICONT 

.02 

27. 

.ooo 
.oo 

BL 

VOL 

ll'l'N 

CORAR 

EI.LC ELTRD 

903.30 905.0l 

.00 900.80 

6. 5100.81 

900.80 21.02 

281.30 302.32 

.00 902.20 

6. 902.30 

901.30 46.96 

227.60 274.56 

207.000 

.oo 903.10 

10. 903.60 

902.60 134.05 

197.65 331.70 

220.000 

.oo 902.90 

11. 903.00 

902.60 111 .08 

212.92 330.00 

62.000 

.28 905.10 

12. 905.30 

905.10 113.00 

62.00 175.00 

OLOSS BANK ELEV 

TWA LEPT/RIGBT 

ELMIN SSTA 

TOPWID BNDST 

PAGE 



• 

• 

• 

3301 BV CHANGED HORE THAN BVINS 

7185 HINIKUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACB.HENT STATIONS• 

6.90 2.54 907.84 

180. 18. 130. 

·" 3.17 8.27 

• 0]4728 80 • 80. 

0 

•SECNO 6.940 

3470 ENCROACHMENT STATIONS• 

6.94 3.39 908. 77 

180. "· 149, 

·" 1,71 4,99 

• 004403 20 • 20. 

0 

•SECNO 6.950 

0 

0 

3470 ENCROA~BKENT STATIONS• 

6.95 3.43 908.96 

180. "· 148. 

·" 1.68 4,89 

• 004138 40 • 40. 

•SECNO 7.000 

3470 ENCROACBKENT STATIONS• 

7.00 

180. 

• 71 

.004014 

•SECNO 8.000 

02-06-92 

SECNO 

0 

TIKE 

SLOPE 

3.46 909,89 

"· 148. 

1.67 4,84 

225. 225. 

18:06;19 

DEPTB 

QLOB 

VLOB 

XLOBL 

CWSEL 

QCB 

VCH 

XLCB 

WATER EL=XS CARD: 915.llO 

3470 ENCROACBKENT STATIONS• 

8.00 6.01 915.11 

180. o. 180, 

. . , .00 1.40 

.000310 578. 578. 

0 

., 
907.84 

31. 

3.34 

so. 

75.0 

.00 

15. 

l.75 

20. 

75.0 

.oo 

"· 
1.72 

40. 

75.0 

.oo 

"· 
1. 70 

225, 

CRIWS 

QROB 

VROB 

XLOBR 

1.0 

.oo 
o. 

.00 

578. 

31.8 

907.40 

'. 
.060 

3 

208.0 

907,96 

'. 
.060 

5 

208.0 

908.22 

10. 

.060 

' 

208.0 

909.23 

10. 

.060 

' 

WSELJt 

ALOB 

XNL 

ITRIAL 

79.0 

913.48 

o. 
.060 

0 

TYPE• 

908.U 

"· 
.040 

17 

TYPE• 

909.10 

30. 

.040 

0 

TYPE• 

909.28 

30. 

.040 

0 

TYPE• 

910,20 

31. 

.040 

BG 

ACB 

XNCB 

IDC 

0 

TYPE• 

915.14 

128. 

.040 

0 

l TARGET• 

·" 1.51 

'. 27. 

.060 .coo 
0 .oo 

TARGET• 

.33 .15 

'. "· 
.060 .coo 

0 .00 

l TARGET• 

.31 • l7 

'. "· 
.060 .000 

0 .oo 

TARGET• 

.31 

,. 
.060 

0 

EV 

AROB 

XNR 

ICONT 

·" 
"· 

.ooo 
.oo 

EL 

VOL 

WTN 

CORAR 

1 TAR.GET• 

.OJ .44 

o . , .. 
.060 .ooo 

0 .00 

31.600 

.49 905.50 

12. 905.50 

905.30 4.03 

20.59 24.62 

133.000 

·" 906.58 

12. 906.48 

905.38 86.57 

26.07 ll2.64 

133.000 

.01 906.73 

12. 906.63 

905.53 86 ,39 

26.41 112.80 

133.000 

.oo 907.63 

12. 907.53 

906,43 86. 30 

26,58 ll2 ,87 

OLOSS ~ ELEV 

TWA LETT/RIGB'I' 

ELHIN SSTA 

'l'OPWID ENDST 

78,000 

·" 917,40 

12. 916, 70 

909.10 ll,59 

38. 78 50.36 

PAGE 



• 

• 

• 

•SECNO 9.000 

3470 ENCROACHMENT STATIONS= 1.0 

9.00 C.97 '15.17 .oo 
139. o. 137. '. ... .31 1.50 .37 

.000309 185. 185. 185. 

0 

CCRV• .600 CEHV• .950 

•SBCNO 10.000 

3685 20 'l'R.IAI.S ATI'EMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS• 

10.00 1.39 915.89 

13~. o. 138. 

.86 1.15 5.61 

,023322 '. ,. 
0 

•SECNO ll,000 

3470 ENCROACHMENT STATIONS• 

u.oo 3.00 918.10 

139. o. 139. 

·" .ou 3.SiO 

.005616 179. 179, 

0 

0 

•SECNO ll.900 

11.90 3.33 919.43 

139. o. 139. 

.,o .oo 2,92 

.002831 300. 300. 

02-06-92 18;06: 19 

SECNO 

Q 

TIME 

SLOPE 

, DEPTH 

QLOB 

VI.OB 

XLOBL 

•SECNO 12.000 

CW6EL 

(/CB 

VCB 

XLCB 

ENERGY 

1.0 

915. 89 

o. 
1.25 ,. 

1. 0 

.00 

o. 
.:25 

179, 

.oo 
o. 

.01 

300. 

CRIWS 

QROB 

VROB 

XLOBR 

3685 20 TRIALS A'ITE.MPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERCY 

3470 SNCROAC!XBN'I' STATIONS• 1.0 

12 .oo .78 920.98 920.98 

139. 5. 119. 15. 

·" 1.64 4,35 1.77 

,022852 100. "· 100. 

0 

161.0 TYPE• 

913.59 915.20 

1. "· 
.060 .040 

2 0 

161.0 TYPE• 

915.54 916.37 

0. 25. 

.060 .040 

20 14 

108.0 TYPE• 

917.49 918.ll 

o. 36. 

.060 .040 

4 0 

918.63 919.56 

o. 48. 

.060 .040 

' 0 

WSELK EG 

ALOB ACH 

XML XNCB 

!TRIAL IOC 

309,0 TYPE• 

920.76 

3. 

.060 

20 

921.24 

27. 

.040 

17 

1 TARGET• 

.OJ .06 

4. "· 
.060 .ooo 

0 .oo 

1 TARGET• ... .01 

o. 29, 

.060 ~ 000 

0 .oo 

TAACET• 

.24 

o. 
.060 

0 

.13 

o. 
.060 

0 

BV 

AROB 

XNR 

ICONT 

1.81 

"· 
.ooo 
.oo 

1.16 

"· 
.ooo 

"" VOL 

.oo 

WTN 

CORAi< 

l I'AAGBl'• 

160.000 

.oo 913.50 

"· 913.50 

910.20 68.74 

32.01 100.75 

160.000 

.43 915.50 

12. !HS.SO 

914.50 U.83 

27 .CJ 97 .26 

107,000 

.15 !HB.80 

13. 918.00 

Sil.5.10 39.46 

30.46 69.92 

.06 920.00 

13. 5119.40 

916.10 17.42 

26.70 44.12 

OLOSS BAN1C ELEV 

TWA I.Er.t/RIGflT 

EI.MIN &STA 

TOPWID BNDST 

308.000 

.26 .59 .12 920,40 

920.40 

59,08 

139 .49 

•• 
.060 

0 

29, 13 . 

.ooo 920,20 

.oo 80,41 

PAGE 
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• 

• 

02-015-92 18:015:19 

BEC2 RELEASE DATED NOV 715 UPDATED KAY 1984 

ERROR CORR - 01,02,03,04,05,06 

MODIFICATION - '50,51,52,53,54,55,56 

IBH-PC-XT'VERSION AUGUST 1985 

·················································· 

PAGE 

TBIS atJN !XECUTED 02-06-92 



• 

• 

• 

Tl RANDOLPB DRAIN FLOOD LEVEL STUDY DEVELOPED CONDITION 

T2 STRETCH BETWEEN BEC!C ROAD AND 6 PT CULVERTS AT LEXINGTON DR 

T3 McNEELY , LINCOLN ASSOCIATES, INC. DT: DEC. o,, 1991 

Jl ICBECX INO NINV IDIR STRT METRIC BVINS 

-10. s. o. o. .000000 .oo • o 

J2 NPROP IPLOT PRPVS XSECV XSECB •• AI.LDC 

15.000 .ooo -1.000 .ooo .ooo 

1 

0 

02-06-92 18:06:19 

SECHO 

0 

TIME 

SLOPE 

•PROF 4 

CCHV• 

DEPTB 

QLOB 

VLOB 

XLOBL 

.JOO CEBV• 

•SECHO 1.000 

3280 CROSS SECTION 

1.00 5.20 

541. s. 
.oo .47 

• 001843 o • 

•SECNO 1.250 

CWSEL 

QCB 

VCB 

XLCB 

.500 

CRIWS 

QROB 

VROB 

XLOBR 

1.00 EXTENDED 

883.00 .00 

536. o. 
4.69 .00 

o. o. 

J 301 BV CB.ANGED MORE TB.AN BVINS 

3685 20 TR~ALS AITEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

1.25 3.95 885.48 885.48 

541. o. 541. o. 
.oo • 00 8.87 .00 

• 010739 60 • 60. 60. 

0 

•SECNO l.500 

WATER EL .. x5 CARD• 891.330 

3280 CROSS SECTION 1.50 EXTENDED 

l.50 8.70 891.33 .oo 
541. 17. 516. 7. 

.01 .43 2.34 .30 

• 000225 60 • ,o. 60. 

WSELK 

Al.OB 

XNL 

I'l'RIAL 

EG 

ACB 

XNCB 

IDC 

.10 PEET 

883.00 883.34 

10. 114. 

.080 .030 

0 0 

.00 886.70 

o . "· 
.080 .030 

20 l5 

l.23 FEET 

.oo 891.41 

41. 221. 

.080 .030 

0 0 

.ooo 

BV 

AROB 

XNR 

ICOHT 

.34 

o. 
.080 

0 

l.22 

o. 
.080 

0 

.o, 
25. 

.0ao 

0 

.ooo 

BL 

VOL 

WTN 

CORAR 

.oo 
o. 

.ooo 
.00 

.22 

o. 
.ooo 
.oo 

.04 

o. 
.000 

.oo 

0 WSBL FQ 

o • 883.000 .ooo 

IBW CBNIH ITRACE 

.ooo .ooo .ooo 

PAG:E 

CLOSS BANK ELEV 

TWA LEFT/RIC.BT 

EI.MIN SSTA 

'l'OPWID BNDST 

.oo 882.20 

o. 885.60 

877.80 .oo 
54. 72 54, 72 

.44 887.40 

o. 888.70 

881.53 24.71 

25.31 50.02 

.34 888.50 

o. 889.80 

882.63 .oo 
79.00 79.00 



0 

•SECNO 2.000 

3280 CROSS SECTION 2. 00 EXTENDED 1.57 FEET 

2.00 8.27 891.33 .00 .00 891.42 .09 .00 .00 888.66 

541. 20. 515. •• "· 213. "· 0. 0. 889.96 

• .01 . 46 2.42 ·" .oao .030 .080 .ooo 883,06 .00 

• 000251 15. 15 • 15. ' 0 0 .00 79 .oo 79,00 

0 

1 

02-06-92 18106119 PAGE 

SECNO DEPTH CWSEL CRIWS WSELI< EG BV BL OLOSS BANI< ELEV 

0 QLOB QCB QROB ALOB ACB !\ROB VOL TWA LEPT/RIGBT 

TIME VLOB VCB VROB XHL XHCB XNR WTN ELMIN SSTA 

SLOPE XLOBL XI.CB XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

•SECNO 2,100 

3280 CROSS SECTION 2,10 EXTENDED 1,58 FEET 

2, 10 8.28 891.34 .00 .00 891.43 .09 .01 .00 888.156 

541. 20. 515. •• "· 214. "· l • 0. 8851.96 

.02 ·" 2.41 ·" .oeo .030 .080 .ooo 883.06 .00 

• 000250 40. 37 • 30. 0 0 0 .00 79.00 79.00 

0 

•SECNO 2.250 

3280 CROSS SECTION 2 • 2 5 EXTENDED 1.38 FEET 

2 ,25 6.78 891.38 .00 .00 891.48 .10 .05 • 01 889.50 

541. •• 529 • 4. 16. 204. 13. ,. 0. 889,80 

• .03 ·" 2.59 ·" ,080 ,030 .080 .000 884.60 .00 

.000401 154. 159. 157. 0 0 0 .00 72.00 72,00 

0 

•SBCNO 2. 400 

3280 CROSS SECTION 2,40 EXTENDED , 69 PEET 

2.40 '6.08 891.38 .00 .00 891.53 . l5 .0, .0, BSI0.20 

541, 4. S3S. 1. ,. 172. 4. ,. ,. 890.SO 

. 04 ·" 3. 12 ·" .080 .030 .oeo .ooo BBS.30 .00 

.000734 35. "· "· 0 0 .00 156.49 615.49 

0 

;SECNO 2.4SO 

3280 CROSS SECTION 2.4S EXTENDED • 40 FEET 

2.4S S.79 891.39 .00 .00 891.57 .18 .03 .01 890.SO 

S4l. 3. S38. 0. •• lSB • ,. ,. 1. 890.80 

.04 ·" 3.40 ·" .080 .030 .oeo .ooo BBS.ISO .00 

• 000974 35. 37 • 35. 0 0 0 .00 153.40 63.40 

0 

•SECNO 2.500 

2.50 5.215 891.56 . 00 .00 891.69 ·" .10 .0, 892.50 

541. 0 • 541. 0. 0. 188. 0. '. ,. 892,00 

• 0, .00 2.88 .00 .oeo .030 .080 .ooo 8815. 30 64,41 

.001450 84 . •• • 
., . ' 0 0 .00 518.62 163.04 

• 



• 

• 

• 

0 

1 

02-06-92 

SECNO 

Q 

TIME 

SLOPE 

18:06:19 

DEPTH 

QLOB 

VIJ>B 

XLOBL 

CWSEL 

QCH 

VCH 

XI.CB 

CRIWS 

OROB 

VP.OB 

XLOBR 

•SECNO 2,550 

2,55 5,10 891.60 .00 

su. o • 541, o. 
. 05 .00 3.14 .oo 

.001805 18. JO. 40. 

0 

•SBCNO 2. 560 

2,56 4,87 891.67 .00 

541. o. 541. o. 
. 05 .oo 3.56 .00 

.QQ246J 2~' 45. ,rn. 
0 

•SECN'O 2,570 

2.57 4.71 891.71 .oo 
541. o . 541. o. 
. o, .oo l.89 .00 

,003045 13. "· JO. 

0 

•SECNO 2,600 

3470 ENCROACBKENT ST~TIONSa 68.5 

2,60 2.64 891. 74 .oo 
541. o. 541, o. 
• o, .DD 4.57 .OD 

.003103 13. 23. JO. 

D 

CCHV• .300 CEHV• .500 

•SECNO 2.100 

3301 BV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATrEKPTED WSEL,CWSEL 

3693 PROBABLE HINIKUH SPECIFIC ENERGY 

3720 CRITICAL DEPTB ASSUMED 

WSEU:: 

ALOB 

XNL 

EG 

ACH 

XNCB 

ITRIAL IDC 

.00 891. 75 

o. 172. 

,080 .030 

0 0 

.oo 891,87 

o . 152. 

,080 .030 

0 0 

.oo 891.95 

o. l 39. 

.080 ,OlO 

0 0 

120.5 TYPE• 

890.26 892.06 

o. 118. 

,080 .030 

2 D 

BV 

AROB 

XHR 

ICON'! 

.15 

o. 
.080 

0 

.,o 
o. 

.080 

0 

·" 
o. 

.oeo 
0 

BL 

VOL 

11TH 

CORAR 

.05 

'. 
,000 

.oo 

.o, 
3. 

.ooo 
.oo 

.o, 
3. 

.000 

.00 

TARGET• 

·" • 07 

o. J • 

.080 ,000 

D .OD 

3495 OVER.BANK AREA ASSUMED NON-EPPECTIVE,ELLEA• 895,00 EI.REA• 

2,70 3.57 85!3.78 85!3.78 892.H 85!5.57 1.eo .H. 

541. o. 541. o. o. 50. o. J. 

.o, .oo 10,76 .oo .080 .025 .oso .000 

.007037 130. "· 60. 20 11 D .oo 
D 

02-06-92 18106119 

OLOSS BANK ELEV 

TWA LEFT/RIGHT 

ELM.IN SSTA 

TOPWID BNDST 

.01 892.70 

1. 892.20 

886.50 69.70 

93.22 161.92 

.02 893 .00 

I. 892. so 
886,80 74.64 

as. 74 H0.38 

.02 893.20 

l. 892.70 

887.00 78.61 

80,74 159.35 

52,000 

.o, 99999.60 

I. 99999.60 

889,10 68.50 

52 .00 120.50 

895.00 

.74 SS!0.22 

l. 892.00 

890.21 164.90 

14.12 179.02 

PAGE 

PAGE 



• 

• 

• 

SECNO DEPTB CWSEL CRIWS WSELI< EG av HL OLOSS BAHi< ELEV 

Q QLOB QCB QROB ALOB ACB AROB VOL TWA LEP'T/RIGHT 

TIME VLOB VCB VROB XNL XNCB XNR WTH ELMIN SSTA 

SLOPE XLOBL XI.CB n.0BR ITR.IAL IOC ICONT CORAR TOPWID BIIDST 

SPECIAL BRIDGE 

5227 OOWNSTREAM ELEV IS 892.54 ,NOT 893.78 HYDRAULIC JUMP OCCURS DOWNSTREAM (IP LOW PLOW CONTROLS) 

SB Xl< 

1.05 

•SECNO 2.800 

,XJi.OR 

2.49 

COFQ 

3.00 

3301 HV CHANGED MORE. THAN HVINS 

PRESSURE AND WEIR PLOW 

0 

EGPRS 

901.37 

2.80 

541. 

, 10 

EGLWC 

898 .12 

9.31 

195. 

.27 

.000019 68. 

ccev- • aoo CEBV• 

•SECHO 2.900 

BJ 

899.52 

138. 

1.05 

••• 
.900 

3470 ENCROACHMENT STATIONS: 

a 

2.90 

541. 

, 10 

.000106 

•SECNO 2.950 

8.52 

a. 
.co 
10. 

899.52 

541. 

1.29 

20, 

• co 

ROLEN 

.co 

OWEIR 

BWC 

14.00 

QPR 

BWP 

4.20 

BAREA 

38,150 

BAR.EA TRAPEZOID 

AREA 

73. 471 • "· 42. 

.co 
208. 

.25 

, .. 

92.0 

.co 
a. 

, 00 

JO, 

894.49 

724. 

.oeo 
a 

899.S:3 

1 :31. 

.025 

a 

146.0 TYPE• 

894.80 

a. 
.080 

2 

899 .54 

420. 

.040 

a 

.01 

816. 

.080 

5 

3.95 

,. 
.ooo 

.00 

l TARGET• 

.03 

o. 
.080 

a 

.co 
5. 

.000 

.oo 

3280 CROSS SECTION 2.95 EXTENDED .56 PEET 

a 
l 

2.95 

541. 

.15 

.000022 

02-06-92 

8.56 

BO. 

.23 

40. 

899.56 

417. 

.67 

100. 

18s06:l9 

.co ... 
• 21 

150. 

894.85 

342 • 

.000 

2 

899.56 

1520. 

,040 

a 

, 01 

209. 

.080 

a 

.oo 

• • 
.000 

.00 

ss 
.co 

EI.LC 

895.00 

.oo 
1. 

890.21 

320.84 

54.000 

ELCBU 

890.70 

ELTRD 

898.66 

890.22 

892.00 

29.57 

350.U 

.02 99999.00 

1. 99999.00 

891,00 92,00 

54.00 146.00 

,02 

2 • 

891. 00 

240.00 

89 3. 00 

893. 00 

.co 
240.00 

ELCBD 

890.21 

PAGE 



• 

• 

• 

SECNO DEPTH CWSEL CRIWS 

Q QLOB QCR QROB 

TIMB VLOB vce VROB 

SLOPE XLOBL XLCB XLOBR 

•SBCNO 3,000 

3280 CROSS SECTION 3.00 EXTENDED 

3.00 6.37 899.57 .oo 
541. 186. 126. 229. 

.,o • BB 2.30 .. , 
• 000400 264. 259 • 15. 

0 

CCHV• .300 CEEIV• .500 

•SECNO 3.500 

3685 20 TRIALS A'ITEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC 

3720 CRITICAL DEPTB ASSUMED 

3.50 3.24 902. 44 

S41. 131. 225. 

·" 2.51 7 .97 

,010696 710. 750. 

0 

•SECNO 3. 750 

3.75 4.40 904.20 

541. 65 • 241. 

• 25 1.44 6.36 

.00-4176 195. 250. 

0 

•SECNO 4.000 

4.00 4.49 904.99 

541. 207. 132. 

·" 1.25 3, 15 

.0009B1 230. 265. 

0 

CCHV .. ,600 CEHV• .800 

•SECNO 4.250 

4.25 4. 21 905.01 

532. ,s. 294, 

.30 • 75 2.98 

.000369 so. 50. 

0 

02-06-92 

SECNO 

Q 

TIMB 

SLOPE 

18:06:19 

DEPTH 

QLOB 

VLOB 

XLOBL 

CWSEL 

QCB 

VCB 

XLCB 

ENERGY 

902,44 

185. 

2.96 

615. 

.oo 
235. 

2.38 

265. 

.00 

202. 

1.29 

245. 

.oo 
142. 

.Bl 

50. 

CRIWS 

QROB 

VROB 

XLOBR 

WSELJi:: BG 

ALOB ACB 

XNL XNCB 

ITRIAL IDC 

.87 FEET 

895.83 899.60 

211. 55. 

.000 ,040 

0 0 

901.94 902.92 

52. 28. 

.060 .035 

20 • 

903,13 904.52 

45. , .. 
.060 .035 

2 0 

903.B6 905.04 

165. "· 
.060 ,035 

0 

903.90 905.09 

128. "· 
.060 .025 

2 0 

WSEU. EG 

AI.OB ACB 

XNL XNCB 

ITRIAL roe 

BV 

AROB 

XNR 

ICON"!' 

.OJ 

264 • 

.080 

0 

.,. 
63. 

.060 

0 

.32 

"· 
.060 

0 

• 06 

157, 

.060 

0 

.OB 

176. 

.060 

0 

BV 

AROB 

XNR 

ICON'!' 

BL 

VOL 

WTN 

CORAR 

.01 

10. 

.000 

.00 

·" 
15. 

.ooo 
.00 

1.56 

16. 

.000 

.00 

... 
18. 

.ooo 
.00 

.03 

18. 

.ooo 
.oo 

BL 

VOL 

WTN 

CORAR 

OLOSS BANl< BLEV 

TWA LEFT/RIGHT 

ELKIN SSTA 

TOPWID ENDST 

.02 894.60 

2. 894.60 

89 3. 20 .oo 
160.99 160.99 

·" 900.80 

5. 900.50 

899.20 72 .54 

134.42 206.96 

.as 901.20 

'. 901. 70 

899.80 129. 52 

224,12 353. 64 

• OB 902. lO 

,. 901.80 

900,50 33.38 

201.13 234.51 

.02 900.80 

'. 900.81 

900.80 44 ,95 

226.83 271.78 

OLOSS BAn EI.EV 

TWA LBPT/RIGBT 

ELMIN SSTA 

TOPWID ENDST 

PAGB 



• 

• 

• 

SPECIAL BRIDGE, 

5227 DOWNSTREAM BIZV IS 

SB XK 

l.05 

•SECNO 4.500 

,DOR 

3,33 

PRESSURE AND WEIR !'LOW 

BGPRS EGLWC 

902.38 ,NOT 

COFQ 

3.00 

BJ 

RDLEN 

.oo 

QWEIR 

905.01 BYDRAU1.IC JUKP OCCURS DOWNSTREAM (IP LOW FLOW CONTROLS) 

BWC 

23.50 

QPR 

BWP 

8.00 

BAAEA 

IIAREA 

34.00 

TRAPEZOID 

AREA 

ss 
.00 

ELLC 

ELCHU 

900.90 

ELTRD 

ELCHD 

900.80 

917, 67 906.17 .oo 370. 163. 34. 37. 903.30 905.01 

4.50 5.37 906.17 .00 

532. 126. 239. 16 6. 

.31 ... 1.90 .52 

• 0001oa ,o . ,o. 60. 

0 

CCHV• .400 CEHV• .600 

•SECNO 4,750 

4.75 4,90 906,20 .00 

532. 226, ••• 218. 

.33 • 76 1.54 • 79 

,000241 110. 60. 20. 

0 

•SECNO 5.000 

3280 CROSS SECTION 5.00 EXTENDED 

3470 ENCROACHMENT STATIONS• 125,0 

0 

l 

5.00 3.80 906,40 .00 

407. 177. "· 134, 

.54 ·" l.53 • 75 

• 000326 685 • 745. 790. 

•SECNO 5.500 

3280 CROSS SECTION 5. 50 EXTENDED 

02-06-92 18i06il9 

SECNO 

Q 

TIME 

SLOPE 

DEPTH 

QI.OB 

VI.OB 

XLOBL 

CWSEL 

QCB 

VCB 

XI.CB 

CRIWS 

QROB 

VROB 

XLOBR 

905.35 906.20 

259. 126. 

.060 ,025 

2 0 

905.38 906.21 

296. 57. 

.060 .040 

0 

.20 FEET 

332.0 TYPE• 

905.48 906.42 

206, "· 
,060 ,040 

2 0 

.05 PEET 

WSEI.Jt BG 

ALOB ACB 

XNL XNCB 

ITRIAL IDC 

.OJ 1.11 

317. 19 • 

.060 .000 

7 .oo 

.Ol .Ol 

277, 20 • 

.060 .000 

0 .00 

TAR.GET• 

.o, 
180. 

.060 

0 

BV 

AROB 

lCNR 

ICONT 

.20 

"· 
.ooo 

.00 

EL 

VOL 

WTN 

CORAR 

.oo 900,80 

7. !il00.81 

900,80 17.02 

290.41 307.43 

• 01 902.20 

•• 902. 30 

901.30 44,10 

231.55 275.65 

207,000 

.00 903.10 

ll. 903.60 

902.60 133.00 

199.00 332,00 

OLOSS BANK BI.XV 

TWA LBFT/RIGBT 

ELMIN SSTA 

TOPWID END ST 

PAGE 



• 

• 

• 

3470 ENCROACHMENT STATIONS• 110.0 

s.so ,3.85 906.45 .oo 
407. ... 256. 85. 

·" ·" ·" ·" 
• 000059 280. 285 • 305. 

0 

CCHV• .600 CBHV• .950 

•SECNO 6.000 

3470 ENCROACHMENT STATIONS= 113,0 

6.00 1.36 906.46 .oo 
232. 150. 74. 8. 

·" 3.32 5.89 2.47 

• 018537 160 • 160. 170. 

0 

•SECNO 6,900 

3301 EV CHANGED MORE TRAN EVINS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS• .2 

6 .90 2.88 908.18 908.lB 

232. 27. 159. 45. .. , 3.42 8.91 3.65 

• 014420 80 . 80. 80. 

0 

•6ECNO 6. 940 

3301 RV CHANGED NORE TRAN HVINS 

0 

3470 ENCROACHMENT STATIONS• 

6.94 

232. 

·" 
.004289 

02-015-92 

SECNO 

0 
TrHE 

SLOPE 

l,81 909,19 

25. 183. 

1.90 5.38 

20. 20. 

18:06:19 

DEPTH 

OLOB 

VLOB 

XLOBL 

CWSEL 

OCB 
VCB 

XLCB 

75.0 

,00 

24. 

1.93 

20. 

CRIWS 

OROB 

VROB 

XLOBR 

330.0 TYPE• 

905.50 906.45 

160, 374, 

.060 .040 

2 0 

l 75.0 TYPE• 

905.99 906. 74 

45. 13. 

.060 .040 

2 0 

31.8 TYPE• 

907.40 909.09 .. 18 . 

.060 .040 

3 17 

208.0 TYPE• 

907,96 909,56 

13. 34. 

.060 .040 

5 0 

WSELK BG 

ALOB ACB 

XNL XNCB 

ITRIAL IDC 

1 TARGET• 

• 01 .OJ 

203, JJ. 

.060 .ooo 
0 .oo 

TARGET .. 

·" .o, 
3. 34. 

.060 .000 

0 .oo 

1 TARGET• 

.91 1.30 

12. 35. 

.060 .ooo 
0 .oo 

TARGET• 

,37 

12. 

.060 

0 

BV 

AROB 

XNR 

ICONT 

,H 

35. 

.000 

.00 

BL 

VOL 

WTH 

CORAR 

220.000 

.oo 902.90 

13. 903.00 

902,60 116,20 

213.80 330.00 

62.000 

.27 5105. 10 

13. 5105. JO 

905.10 113.00 

62 .oo 175.00 

31.600 

.59 905.50 

13. 905.50 

905,JO 2.84 

22,94 25.78 

133.000 

,32 !106,58 

13. 906, 48 

905.38 84.94 

29. 11 114.05 

OLOSS BANP: EI.XV 

TWA LBFT/RIGBT 

ELHIN SSTA 

TOPWID ENDST 

PAGE 



• 

• 

• 

•SECNO 6,950 

3410 ENCROACHMENT STATIONS• 

6.95 3.85 909,38 

232. ' 25. 183. 

.10 1,87 5,30 

• 004103 40 • 40 • 

0 

•SECNO 7.000 

3470 ENCROACHMENT STATIONS• 

7.00 3.87 910.30 

232. 26. 182. 

.11 1,86 5,27 

• 004019 225 • 225, 

0 

•SECNO 8.000 

WATER EL•XS CARD• 917,430 

3470 ENCROACHMENT STATIONS• 

8.00 8.33 917,43 

232. o. 232. 

.81 .oo ·" 
. 000099 578. 578 • 

0 

•SECNO 9.000 

3470 ENCROACBKENT STATIONS• 

9,00 7.25 917.45 

207. 3. 194, 

·" .35 1.31 

.000122 185, 185, 

0 

CCBV• , 600' CEBV• ,950 

0 

1 

•SECNO 10.000 

3470 ENCROACHMENT STATIONS• 

10.00 

207. 

·" 
,001947 

02-06-92 

SECNO 

0 
TIME 

SLOPE 

2,95 917,45 

3. 195, 

• • 8 3.05 

'. '. 

18106119 

DEPTH 

OLOB 

VLOB 

XLOBL 

CWSEL 

OCE 
VCB 

XLCB 

75.0 

.oo 
24. 

1,91 

40. 

75.0 

.oo 
24. 

l. 90 

225. 

1.0 

.00 

0. 

• 1 3 

578. 

1.0 

• 00 

10. 

.42 

185. 

LO 

.00 .. 
1.06 .. 

CRIWS 

QROB 

VROB 

XLOBR 

208.0 TYPE• 
908.22 909. 13 

14. 34. 

.060 .040 

2 0 

208.0 TYPE• 

909. 2 3 910.65 

14. 35. 

,060 .040 

2 0 

79.0 TYPE• 

913.48 917. 45 

o. 233. 

.060 .040 

0 0 

161.0 TYPE• 

913.59 917,47 

8. 148. 

.060 .040 

' 0 

161.0 TYPE• 

915. 54 917.58 

3. "· 
.060 ,040 

0 0 

WSEI.lt EG 

AI.OB ACB 

XNL XNCB 

!TRIAL IDC 

TARGET• 

.36 • 17 

13. 35. 

.060 .ooo 
0 .oo 

TARGET• 

• 35 ·" 
13. 35. 

.060 ,000 

0 .00 

TARGET• 

. 02 • 17 

'. 37. 

,060 .000 

0 .oo 

TARGET• 

.03 .o, 
25. 38. 

,060 .000 

0 .oo 

TARGET., 

.14 

•• 
.060 

0 

BV 

AltOB 

XNR 

ICONT 

.oo 

"· 
.000 

.oo 

BL 

VOL 

WTN 

CORA!t 

133,000 

• 01 906. 13 

13. 906.63 

905.53 84.80 

29.38 114. 18 

133.000 

.oo 907.63 

14. 907.53 

906.43 84.73 

29. 50 114.23 

78.000 

.,o 917,40 

14. 916.70 

909.10 4.50 

58.75 63.25 

160.000 

.01 91 J. 50 

14. 913.50 

910.20 U.32 

41. 63 107,96 

160,000 

.II 915.50 

14. 915, 50 

9i4.50 67,i5 

37 .24 104.39 

OLOSS BANE. ELEV 

TWA LEFT/RIGBT 

BI.MIN SSTA 

TOPWID BNOST 

PAGE 



• 

• 

• 

•SECNO 11. 000 

3470 ENCROACHMENT STATIONS• LO 108.0 TYPE• 

11.00 3.03 918.13 .00 917.49 918.fiJ 

207. o • 207. o. o. "· 
·" .oo 5.67 ... .OfiO .040 

• OllfiSfi 179 • 179. 179. ' 0 

0 

•SECNO 11.900 

11.90 3.9fi 920.0fi .oo 918.fi3 920.21 

207. 0. 201. ' . 0. "· 
.95 • 01 l.11 ·" .OfiO ,040 

• 002411 300 • 300. JOO. ' 0 

0 

•SECNO 12.000 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONSa l .O 309 .o TYPE• 

1:2 .00 ••• 9:21 • lfi 921, lfi 920,76 921.4fi 

207. 10. lfifi, JO. 5. 34. 

.,o .i.,oo -, o 00 "'' ...... ,UOU ........ 
,021103 , 100. "· 100. 0 14 

0 

l 

02-0fi-92 18:06:19 

·················································· 
HEC2 RELEASE DATED NOV 7fi UPDATED KAY 1984 

ERROR CORR - 01,02,03,04,05,06 

MODIFICATION - 50,51,52,53,54,55,56 

IBH-PC-XT VERSION AUGUST 1985 

••..•.............•.......•....................... 

TARGET• 107. 000 

• 50 • 70 .34 918.80 

1. 38. 15. 918.00 

.OfiO .000 915.10 39.33 

0 .oo 34.41 73. 73 

.15 1.37 ·" 920.00 

9. JS. 15. 919.40 

.060 .ooo 9lfi .10 14. 79 

0 .oo 53 .83 68.62 

TARGE"I'• 308,000 

.Jl ·" .15 920.40 

"· )9. 15. 920,40 

,uou ... .......... no.20 55.83 

0 .oo 93,ll 148.94 

PAGE 



• • • NOTE- ASTERISK (.) AT LEFT OF CROSS-SECTION NUMBER INDICATES HESSAGE lH SUHHAR.Y OF ERRORS LIST 

McNEELY~ LINCOLN ASSOCIATES 

SUMMARY PRINTOUT TABLE 150 

SECHO XI.CH ELTRD ELLC EI.MIN Q CWSEL CRINS BG lOK•S VCH AREA .OU 

1.000 .00 .00 .oo 877.80 215.00 881.60 .oo 881.74 12.04 J.OJ 71.02 61.96 

1.000 .00 .oo .oo 877.80 363.00 882.00 .oo 882.30 22.28 4.38 82.79 76.90 

1.000 .00 .00 .oo 877.BO 4 n.oo 882. 50 .oo 882.80 19 .OJ 4.40 99. 76 99.26 

1,000 .oo .oo .oo 877.80 .541.00 883.00 .00 883.34 JB.43 4.69 124. 36 126. OJ 

1.250 60.00 .oo .oo 881.53 2 15. 00 884.07 884.07 884.87 121.39 7.20 29.87 19.51 

1.250 60.00 .oo .oo 881.53 363.00 884. 79 884.79 885.82 113.77 8. 14 44.62 34.03 

1.250 60.00 .00 .00 881.53 4 n.oo 885.08 885.08 886, 19 110,41 8.44 51,28 u.21 . 1.250 60.00 .00 .00 881.53 541.00 885.48 885,48 886.70 107. 39 8.87 60,96 52.20 

1,500 60.00 .oo .00 882. 6 3 215.00 886.83 .00 886 .99 12. 86 3.19 67.47 59.95 

1.500 60.00 .00 .00 882.63 36J-OO 8!!!L:n .oo 888, 49 9. 19 '.L2J 1J2.J8 119.72 

1.500 60.00 .00 .oo 882.63 433.00 889.29 .oo 889.43 6.04 2.96 149. 70 176.26 

1.500 60.00 .00 .oo 882.63 541.00 891.33 .00 891. 41 2.25 2.34 286.46 361.01 

2.000 15.00 .oo .oo 883.06 215. 00 886 .84 .00 887.03 115.70 3.49 61.56 52.61 

2.000 15.00 .00 .00 883.06 3fil.OO 888.33 .oo 888. 52 11.01 3.45 105.33 109.38 

2.000 15.00 .oo .00 883.06 4JJ.OO 889.29 .oo 889.44 7.08 3.13 141.90 162. 76 

2.000 15.00 .oo .oo 883.06 541.00 891.33 .00 891. 42 2.51 2.42 277.00 341.48 

2. 100 37.00 .oo .oo 883.06 215.00 886.91 .oo 887.09 15. 36 3.39 63.48 54.87 

2.100 37.00 .00 .00 883.06 363.00 888.38 .00 BBB .56 10.69 3.41 106.51 111.03 

2.100 37.00 .oo .oo 883.06 433.00 889.32 .oo 889.47 6.95 3 .11 143.0l 164.26 

2.100 37.00 .00 .00 883.06 541.00 891.34 .00 891.43 2.50 2.41 277.67 342 .41 



• • • 2.2S0 159.00 .oo .00 884. 60 215. 00 987.21 .oo 887. 77 90.99 5.96 36.07 22 .54 

2.250 159.00 .oo .oo 884.60 363.00 888.58 .oo 888.92 33.85 4.65 77.U 62.39 

2.250 l 59, 00 .oo .DO 884.60 413. 00 889.45 .OD 889.68 18.00 3,81 113.79 102.os 

2.250 159.00 .oo .oo 884.60 541. 00 891.JB .oo 891.48 4.01 2.59 233,68 270.20 

2.400 36.00 .OD .OD 885.JO 215. 00 887. 74 887.74 888,45 125.83 6.74 31,88 n.11 

2.400 36.00 .oo .OD 885,30 363.00 888,59 .oo 889. 2 7 85.97 6,62 54.80 39,15 

2.400 36.00 .DO .OD 885.30 433.00 BB!L 45 .DO 889.86 39.18 5.13 84,45 69.18 

2.400 36.00 .oo .OD BBS.JO 541.00 891, 38 .DO 891.5] 7,34 3,12 185.14 199.67 

SECNO XLCB ELTRD ELLC ELKIN 0 CWSEL CRIWS EG lOK•S VCB AREA .on: 

2,450 37.00 .DO .OD 885.60 215.00 888.44 .oo 888,85 62.51 5.17 41,59 27.19 

2.450 37.00 .oo .oo 885.60 363.00 888.94 .oo 889.59 Bl.OJ 6,48 56.04 40, ]] 

2.450 37.00 .oo .OD 885.60 433.00 889,58 .DO 890.06 48.]9 5,56 77.84 62,24 

2,450 37.00 .oo .oo 885.60 541. 00 891. 39 .oo 891.57 9. 74 3.40 166.43 173.36 

2.500 86.00 .DO .OD 886.30 215.00 889,08 .DO 889. 58 106.07 5.68 JJ.82 20,88 

2,500 86,00 .DO .oo 886.30 363.00 889.85 .oo 890,31 72.12 5.42 67 .OJ 42. 74 

2.500 86.00 .oo .oo 886,30 433.00 890.08 .oo 890.56 72.37 5.57 77.69 50.90 

2. 500 86 .00 .oo .OD 886.30 541.00 891.56 .oo 891.69 14,50 2,88 188.05 142,05 

2,550 J0.00 .DO .OD 886,50 215.00 889.54 .DO 889,88 64.15 4.64 46,39 26.84 

2.550 J0.00 .oo .oo 886.50 363.00 890.08 .oo 890. 52 68.95 5.32 68. 22 U.72 

2.550 30.00 .oo .oo 886.50 433.00 890.33 .oo 890.78 67.H s.:rn 80.51 S2.7!'.i 

2-550 30,00 .oo .OD 886.50 541,00 891.60 .DO 891,75 18.05 3.14 172 .23 127,34 

2.560 45.00 .oo .oo 886.80 215.00 889.83 .oo 890.17 64. 74 4,65 46.22 26,72 

2,560 45,00 .oo .oo 886.80 363.00 890,40 .DO 890,83 67,18 5,27 68,92 44.29 

2,560 45.00 .DO .OD 886,80 433.00 890.64 .oo 891,08 66 .89 5.36 80.77 52.94 

2,560 45.00 .oo .oo 896,80 541.00 891.67 .oo 891.87 24,63 3.56 151. 79 109.01 

2,570 22.00 .oo .oo 897,00 215.00 889.97 .oo 890.34 72, 77 4.88 44 .09 25.20 

2.570 22.00 .DO .oo 887.00 363.00 890.54 .DO 891.00 72.25 5.42 66.99 42,71 

2,570 22.00 .oo .OD 887,00 433,00 890, 77 .oo 891.25 71,75 5.55 78.03 51,12 

2,570 22.00 .oo .oo 887.00 541.00 891.71 .DO 891,95 30.45 3.89 139 .08 98.04 



• • • 2.600 2J.00 .00 .00 889.10 215.00 890.26 890.26 890.GB 146.51 5.15 41.76 17.76 

2:600 2J.OO .oo .oo 889.10 363.00 890.72 .oo 891.20 95.32 5.54 ,s.so J1. l8 

2.600 2J,00 .oo .oo 889,10 4 JJ. 00 890.94 .oo 891.44 81. 70 5. fi6 76.50 47.90 

2,600 23.00 .oo .oo 889,10 541,00 891,74 .oo 892,06 31.03 4,57 118.28 97, 12 

2.700 75,00 .oo .oo 890.21 215.00 892. 14 892.14 893.11 86.64 7,92 27.16 23,10 

2,700 75.00 .00 .oo 890.21 ]6].00 892. 94 892,94 8514.32 77.08 9.42 38.52 41.35 

2 .700 75 .00 •. oo .00 1:190.21 433.00 893.28 893.28 894.84 74,10 9.99 43.32 so.Jo 

2,700 75,00 .oo .oo 890.21 541.00 89 3. 78 89 J, 78 895.57 70.]7 10. 76 50.29 U.49 

2,800 68,00 898,66 895.00 890.21 215.00 894.49 .oo 894.68 6.07 3,57 60.JO 87.28 

2,800 68,00 898.66 895 .oo 890.21 363,00 B!Hi.07 .oo 896,37 6.05 4,39 82.64 147,59 

2,800 68,00 B98. 66 895.00 890,21 433.00 897.510 .oo 8518.15 3.47 ]. 951 108.54 2 ]2. 46 

2.000 68-00 898.66 B515 .oo 8510.21 541.00 85151.52 .oo 899.53 . " 1 .05 1672. 38 1251.63 

2.5100 20.00 .oo .oo 891. 00 215.00 8514.80 .oo 894.83 3.05 1.30 165.84 123.05 

2.900 20.00 .00 .oo 891. 00 36].00 8516.56 .oo 8516.551 2.08 1.39 260.76 251.66 

2.900 20.00 .00 .oo 8511.00 433.00 8518.31 .oo 8518.33 1.14 1.22 355,17 406.12 

2.5100 20.00 .oo .00 891.00 541.00 8519 .52 .oo 899.54 1.06 1.29 420.47 525.26 

2.950 100.00 .00 .oo 8511.00 215.00 894.85 .oo 8514.86 1.40 .88 276.11 181-57 

2.5150 100.00 .oo .oo 8511.00 363.00 8516.61 • 00 8516.62 ·" .85 542. JS 438.38 

2.950 100.00 .oo .00 8511,00 433.00 8518.35 .oo 8518.35 .28 .68 887.12 812.74 

2.5150 100.00 .oo .oo 8511.00 541.00 899.56 .oo 899.56 .22 .67 1171.18 1150.84 

SBC'NQ XI,CQ BL'!'RD BLt.C EI.HIN g CWSIU, CRIWS BG 101t•S VCH .-,__R'P.Jl ~OlK 

3.000 259.00 .oo .oo 893.20 215. 00 895.83 895.83 896.28 l 18.09 6.60 65.10 19. 78 

3.000 2551.00 .oo .oo 893.20 363.00 896.63 .oo 896.91 64.43 5.93 lJS.26 45.22 

3.000 2 59. 00 .00 .oo 893.20 433.00 898.]6 .oo 898.40 8.21 2.84 344.82 151.13 

3.000 259.00 .oo .oo 893.20 541.00 899.57 • 00 899.60 4.00 2.30 52 9. 77 270.52 

3.SOD 750.00 .oo .oo 899.20 2 l 5. 00 901.94 .oo 902. 19 60.54 s.20 82. 74 27 .63 

. J.500 750.00 .00 .oo 899.20 363.00 902.JS 902. 15 902. 57 96,97 7.01 106.68 36.86 

3,500 750. 00 .oo .00 899.20 433.00 902.24 902.24 902,72 109. 71 7.66 117.59 41.34 

3.500 750.00 .oo .oo 899,20 su.oo 902.44 902.44 902.92 106.96 1,97 143.00 52.31 



• • • J,750 250.00 .oo .oo 899.80 215.00 903.13 .oo 903,JB 38.66 4,93 79,50 34.58 

J. 750 250.00 .oo .oo 899.80 363.00 903.76 .OD 904,03 38.20 5.59 127 .07 58. 74 

J.750 250.00 .OD .oo 899.80 433.00 903,98 .oo 904,27 38,43 5.86 147.51 H,84 

3.750 250.00 .oo .oo 899.80 541.00 904,20 .00 904,52 U.76 6.36 181.41 93. 72 

4.000 265.00 .OD .OD 900. so 215.00 903,86 .DO 903.91 10.80 2.61 171.10 65. 41 

4,000 2155,00 .oo .oo 900.50 363.00 904.48 .oo 904,53 9.64 2,84 268,58 l16. 92 

4.000 265.00 .OD .OD 900,50 433, 00 ,a,. 1r .oo 904.76 9.44 2.94 310.37 140.95 

4,000 265,00 .oo .oo 900.50 541.00 904.99 .00 905,04 9.81 3,15 363.37 172. 72 

4.250 50.00 .oo .oo 900,80 207,00 903.90 .oo 903.94 2.27 1,90 2015.11 137.27 

4,250 50,00 .oo .oo 900.80 356.00 904,50 .OD 904.56 3.06 2.49 296.62 203.54 

4.250 50.00 .DO .oo 900.80 433.00 904.73 .oo 904.81 3.40 2.73 341. 76 234.Bl 

4,250 50,00 .OD .oo 900.80 532.00 5105.01 .DO 905.09 3.69 2.98 402.03 277.0L 

4. 500 60.00 5105.01 903.30 900.80 207.00 5105.35 .oo 905.37 • 74 L.40 269.48 240.510 

4.500 60.00 5105.01 903.30 900.80 356.00 905.85 .OD 905.87 ·" 1.42 614. 36 439-33 

4.500 60.00 905.01 903.30 900.80 433.00 906.0l .oo 906.03 ·" 1.64 654.98 472.28 

4.500 60.00 905.01 903.30 900.80 532.00 906 .17 .oo 906.20 1.08 1-90 702.56 511.54 

4.750 60.00 .oo .oo !iiOi.30 207.00 iOS,30 .00 !Hi5.38 LOO .87 40.39 207.05 

4.750 60.00 .oo .oo 901.30 356.00 905.87 .DO 905.88 l. 58 1.18 554.96 283.57 

4.750 60.00 .DO .oo 901-30 433.00 906.03 .oo 906.04 1. 94 1.35 590.24 310. 73 

4. 750 60.00 .oo .oo 901.30 532.00 906.20 .oo 906,21 2.41 1.54 630.35 342. 52 

5.000 745.00 .oo .oo 5102.60 159. 00 905.48 .OD 5105.48 2.04 ••• 274.60 111.42 

5.000 745.00 .oo .oo 902.60 265.00 906.00 .oo 906,01 2.39 1.21 370.37 171.24 

5.000 745.00 .oo .DO 902.60 323.00 906.19 .oo 906.20 2.73 1.34 406.57 195.62 

s.ooo 7~5.00 .oo .oo 902.60 ~01.00 9!Hi.ol!O .oo 906.42 3.26 1.53 UB.28 225.30 

5.500 285.00 .DO .DO 5102.60 159 .oo 905.50 .00 905.50 .25 .37 535.38 317,71 

5.500 285,00 .oo .oo 902.60 265.00 5106.04 .oo 906.04 ·" • 51 648.75 432.58 

5. 500 285.00 .OD .oo 902.60 323.00 5106. 23 .oo 906.23 .46 .,. 689. 73 477,41 

s. 500 285.00 .oo .oo 902.60 407.00 906.45 .oo 906.45 ·" ·" 736.65 530.72 



• • • 6.000 160. 00 .oo .00 905.10 110.00 905.U 905.99 906.24 296.76 5.45 Jl.83 6.3' 

6.000 Hi0.00 .oo .oo 905.10 161.00 906.14 906 .14 905.Ui JOJ.22 6.18 40.91 9.25 

5.000 160.00 .oo .00 905.10 180 .00 906.23 .oo 905.53 250.0 6.00 46.90 U.37 

6.000 Hi0.00 .oo .oo 905.10 232.00 906.46 .oo 906.74 185.37 5.89 50.88 17.04 

SECNO XI.CH ELTRD ELLC ELHIN Q CWSEL CRIWS EG lOJ.•S VCH AREA .Ollt 

5.900 80.00 .oo .oo 905.30 110.00 907.40 .00 907.95 119.52 6.57 22,50 10,06 

6.900 80.00 .00 .00 905.30 161. 00 907. 73 907.70 908, 49 144,19 7.92 28.48 ]J.41 

6.900 eo.oo .oo .00 905.30 180.00 907.84 907.84 908.66 14 7. 28 8.27 30.90 14,Bl 

6.900 80.00 .oo .oo 905.30 232.00 908.18 908,18 909,09 144. 20 a.n ]8. ]1 19, 32 

6.940 20.00 .oo .oo 905.38 110.00 907.96 .00 908, 26 55,Bl 4.56 29,18 14, 72 

6.940 20.00 .oo .00 905.38 161.00 908.59 .00 908.90 45.33 4.85 43.15 23.91 

6,940 20.00 .oo .oo 905.]8 180.00 908.77 .oo 909.10 44.0] 4.99 47.8] 27.ll 

6.940 20.00 .oo .oo 905.]8 2]2.00 909 .19 .00 909.56 42.89 5.38 59.50 35.4] 

6.950 40.00 .oo .oo 905.53 110.00 908.22 .oo 908.48 46. 78 4.30 31. 32 l6.08 

6.950 40.00 .oo .oo 905.53 161.00 908.79 .oo 909.09 41.80 4. 73 44.60 24.90 

6.950 40.00 .oo .00 905.53 180.00 908. 96 .oo 909.28 41.38 4.89 49.05 27.98 

6.950 40.00 .oo .oo 905.53 232.00 909.38 .oo 909.73 41.03 5.30 60.59 36.22 

7.000 225.00 .oo .oo 906.43 110.00 909.23 .oo 909, 46 39.14 4.06 33.64 17.58 

7.000 225.00 .oo .00 906.43 161.00 909. 73 .oo 910.02 40.05 4.66 45.39 25.44 

7.000 22S.OO .00 .00 906.43 180.00 909.89 .oo 910.20 40.14 4.84 49.67 28.41 

1.000 225.00 .oo .oo 906.U 232 .oo 910.30 .oo 910.65 40.19 5.27 61.11 36.60 

8.000 518.00 .oo .00 909.10 110.00 913.48 .00 913.52 5,25 1.51 72.98 48.00 

8.000 578.00 .oo .00 909.10 161.00 914.41 .oo 914.45 4.50 1.57 102.77 75.88 

8.000 578.00 .oo .oo 909.10 180.00 915.11 .oo 915.14 3.10 1.40 128.49 102.28 

8.000 578.00 .oo .oo 909.10 232.00 917.43 .oo 917.45 ... ... 235.63 233.51 

9.000 185.00 .oo .00 910.20 73.00 913.59 .00 913.62 5.79 l .41 51.72 30,33 

9.000 185.00 .oo .oo 910.20 106.00 914.50 .oo 914. 53 3.59 1.42 76.53 55.97 

9.000 185.00 .oo .oo 910.20 139.00 915.17 .00 915.20 3.09 1.50 96.91 79.12 

9.000 185.00 .oo .00 910,20 207.00 917.45 .oo 917.47 l ,22 1.31 181.09 187.39 



• • • 10.000 8.60 .00 .oo '14.50 73.00 915.54 '15.54 '15.86 281.97 4.60 15. 88 4.35 

10.000 8.60 .00 .oo '14.50 106 .. 00 !HS.73 '15.73 916.13 242.67 5.10 20.93 6.80 

10.000 8.60 .oo .00 914.50 139.00 915.89 915.89 916.37 233.22 5.61 25.15 9.10 

10.000 8.60 .oo .00 914.50 207.00 917.45 .00 '17.58 a.,, J.05 75. 70 46.91 

11.000 179.00 .00 .00 915.10 73.00 '17.49 .00 917.63 45.]6 3.04 24.02 10.84 

11.000 ]79.00 .oo .00 915.10 106 .OD 917.81 .00 918.00 52.17 3.52 30.12 14.68 

11.000 179.00 .00 .oo 915.10 139.00 918.10 .oo !HB.Jl 56.16 J.90 36.14 18.55 

11.000 179 .oo .oo .00 915.10 207.00 918.13 .00 918.63 116.56 5.67 37.37 19.17 

11.900 300.00 .oo .oo 916.10 73.00 918.63 .00 918. 73 28. 72 2.49 29.32 13.62 

11.900 JOO.DO .00 .00 916 .10 106 .00 919.07 .oo 919.18 28.54 2. 73 38. 84 19.84 

11.900 300.00 .oo .oo 916.10 139. 00 919.43 .00 9151.56 28.31 2.92 47 .67 26 .12 

11.900 JOO.OD .00 .00 916.10 207.00 920.06 .oo 920.21 24.11 3.11 73.82 42.16 

12.000 95.00 .00 .oo 920.20 73.00 920.76 920.76 920.95 275.49 J.67 22. 76 4.40 

n.oou 95.00 .oo .00 920.20 i06.00 no.as 920.88 921.11 248.66 ••'-'' 31.02 6.72 

12 .000 95.00 .oo .oo 920.20 139 .oo 920.98 920.98 921.24 228.52 4.35 38.96 9.19 

12 .000 95.00 .00 .oo 920.20 207.00 921.16 921.16 921.46 211.0J 4.86 54.00 14.25 

1 
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MCNEELY & LINCOLN ASSOCIATES 

SUKMARY PRINTOUT TABLE 150 

SECNO Q CWSEL DIP'WSP DIP'WSX Dil'KWS TOPWID XLCB 

• 1.000 215.00 881.60 .oo .oo .oo 28. 59 .00 

l.000 363.00 882.00 .40 .oo .oo 30.26 .oo 
l.000 433. 00 882.50 .50 .oo .oo 41.14 .oo 
1.000 541.00 883.00 .50 .oo .00 54. 72 .oo 

1.250 215. 00 884.07 .oo 2.47 .oo 18.81 60.00 . 1.250 36 3. 00 884. 79 • 72 2.79 .oo 22.14 60.00 

1.250 433.00 885.08 .29 2.59 .oo 23,48 60.00 

1.250 541.00 885,48 .40 2.48 .oo 25.31 60.00 

1,500 215,00 886.83 .oo 2.16 .oo 26,4.8 60.00 

1.s00 363.00 888.33 1.50 3.54 .oo 33,40 60.00 . 1. 500 433.00 889.29 ·" 4.21 .oo 45. 77 60.00 . 1.500 541.00 891. 33 2.04 5.85 .oo 79,00 60.00 

2.000 215.00 886.84 .oo .01 .oo 25. 77 15.00 

2.000 363,00 888.33 1.50 .00 .oo 32.68 15.00 

2 .000 433. 00 889. 2 9 ·" .00 .oo 4 7 ,04 15.00 

2.000 541.0o 891.ll 2.04 .oo .oo 19,00 15,00 

2.100 215.00 886,91 .oo .07 .oo 26. 11 37.00 

2. 100 363,00 888.38 1.47 .05 .00 32 ,84 37,00 

2.100 433, 00 889.32 ·" .OJ .oo 47,52 37 .00 

2 .100 541.00 891.34 2.02 .01 .oo 79.00 37.00 

• 2.250 215.00 887.21 .oo .JO .oo 24.63 159.00 

2.250 363.00 888.58 l. 37 .20 .oo 36 .84 159.00 

2,250 433,00 889.45 .87 • 13 .oo 45.37 159.00 

2.250 541. 00 891. 38 1.93 .04 .oo 72,00 159.00 

2,400 215.00 887.74 .00 .53 .oo 23.07 36.00 

2.400 363.00 888.59 .85 .01 .oo 30 .65 36.00 

2,400 433.00 889,45 ••• .00 .oo 38,52 36.00 

2,400 541.00 891.38 1.93 .oo .oo 66.49 36,00 

2,450 215,00 888.44 .oo • ,o .oo 26.55 J'J ,00 

2,450 363.oo 888,94 .50 • 35 .oo 31,01 37.00 

2,450 433.00 889,58 .64 .12 .oo 36 .80 37,00 

2.450 541.00 89]. 39 l.82 .02 .oo 63,40 37.00 

2,500 215.0Q 889,08 .oo .64 .oo 31,18 86,00 

2.500 363.00 889.85 • 77 • , 1 .oo 44,82 86.00 

2. 500 433.00 890,08 .23 .so .oo 49,98 86,00 

2. 500 541.00 891.56 1.48 .17 .oo 98,62 86,00 
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SECNO 0 CWSEL DIFWSP DIFWSX DlP'KWS TOPWID XI.CB 

2.550 215. 00 889.54 .oo ·" .00 35. 72 30.00 

2.550 363.00 uo.08 .54 .23 .oo 45.29 30.00 

2.550 433.00 890.33 .25 .25 .oo 51.79 30,00 

2 .550, sn.oo 891.60 1.27 .o, .oo 9J.:;n 30.00 • 2.560 215.00 889.83 .oo .2' .00 35.64 45.00 

2.560 36 3. 00 890.40 • 57 .32 .oo 45.56 45.00 

2.560' 433.00 890.64 .24 • 31 .00 51.U 45.00 

2.560 541.00 891,67 1.03 .07 .oo es. 74 45.00 

2,570 215.00 889.97 .oo .13 .oo 34. 56 22.00 

2.570 363.00 890.54 .SB .14 .oo 44.80 22.00 

2.570 433.00 890. 77 .23 • 14 .oo 50.20 22.00 

2.57Q sn.oo 891.71 ... .o, .oo B0.74 22.00 

• 2,600 215.00 890,26 .OD • 30 .oo 52.00 23.00 

2.600 363.00 890.72 ... • !B ••• 52..00 2.3.00 

2.600 433.00 890.94 ·" ·" ·" 52 .00 23.00 

2.600 541. 00 891. 74 .eo .03 l.47 52 .oo 23.00 

2. 700 215.00 892.14 .oo l.87 .OD 14.12 75.00 

2. 700 363,00 892.94 .,o 2.22 .eo 14.12 75,00 

2. 700 433.00 89 3. ::rn .34 2.34 1.14 14.12 75.00 

• 2.700 541,00 893.78 ... 2.04 1.64 14,12 75.00 

2,800 215.00 894.49 .OD 2.35 • DO 14.12 68.00 

2.800 363.00 8915.07 1.58 3. l 3 l. 58 14.12 68,00 

2,800 433.00 891.90 l.83 4, 62 3.42 14.12 158. 00 

• 2 .800 541.00 899, 52 1.62 5.74 5.03 320.84 68.00 

• 2.900 215,00 894.80 .OD .32 .OD 54 .oo 20.00 

2. 900 36 3. 00 896.56 l.76 ... 1,76 54.00 20.00 

2.900 433.00 898.31 1,75 .41 3.51 54.00 20.00 

2.900 541.00 899. 52 1.21 .oo 4,12 54.00 20.00 

2.950 215.00 894.85 .oo .OS .oo 128.18 100.00 

2.950 363.00 896,61 1.76 .OS 1,76 175.9' 100.00 

2,950 433,00 898,35 l. 74 .o, 3.50 219.68 100.00 

2.950 541.00 899.56 1.21 .o, 4. 71 240.00 100.00 

3,000 215.00 895.83 .oo .,. .oo 72,27 259.00 

3,000 363.00 896.63 .,o .o, .80 101.11 259.00 

3,000 433.00 898.36 1.73 .01 2.53 141.35 259.00 

3.000 541. 00 899.57 l-21 .01 3, 74 160,99 259.00 

3. 500 215.00 901.94 .oo 6, 12 .OD 109.74 750.00 

3. 500 36 3, 00 902.15 ·" 5.52 ·" 120,15 750.00 

3,500 433.00 902.24 . o, 3.88 • 30 124.61 750.00 

• 3. 500 541.00 902.44 .20 2.87 .so 134.42 750.00 

1 

02-06-92 18;06:19 PAGE 

• 



SECNO Q CWSEL DIPWSP DIP'WSX DIFKWS TOPWID XLCB 

3.750 215.00 903.13 .oo 1.19 .OD 69.25 250.00 

3.750 JU.00 903.7fii .62 l.60 ·" 87.46 250,00 

• 3,750 433,00 903.98 .22 1.14 .85 94.21 250,00 

3,750 541.00 904,20 .22 l, 76 1.07 224,12 250.00 

4.000 215.00 903.86 .oo • 73 .OD 140 .64 265.00 

4.000 363.00 904.48 ·" • 72 ·" 173.92 26 5. 00 

4.000 433.00 904.71 .23 ·" .85 186.41 265.00 

4.000 541.00 904,99 ·" .79 1.12 201. 13 265.00 

4.250 207.00 903.90 .oo .o, .00 125. 22 so.co 
4.250 356.00 904.50 ·" .o, . 61 182.06 50.00 

4.250 433.00 904, 73 .23 .02 . 84 208.00 50.00 

4,250 532, 00 905.01 .28 .02 1.11 226.83 50,00 

4.500 207.00 905.35 .OD 1. 45 . 00 130.94 60.00 

4.500 356.00 905.85 . 50 1.35 .50 273.29 60.00 . 4. 500 433. 00 906.01 .15 l. 27 .66 281.30 60.00 . 4.500 532.00 906.17 • l 7 1.16 .82 290.41 60.00 

4,750 207.00 905.38 .OD .DJ .OD 213,17 60.00 

4,750 356.00 905.87 ·" • 02 ·" 224,07 60.00 

4.750 433,00 906,03 . 16 .02 .65 227.150 60.00 

4.750 532.00 906,20 . l 7 .DJ .82 231.55 60.00 

5.000 159.00 905,48 .DD .10 .oo 171. 75 745.00 

s.ooc 265,00 S-06.00 .5) .14 .5) 190.90 745.00 

5.000 323.00 906.19 .19 .16 • 71 197.65 745.00 • 5.000 407,00 906.40 .21 .20 .92 199.00 745.00 

5. 500 159.00 905.50 .OD .02 .OD 210.00 285.00 
5,500 265.00 906.04 .54 .DJ .54 212,15 285.00 

5.500 32 3. 00 906.23 .1, .04 • 73 212,92 285.00 

5. 500 407.00 906.45 .22 • 05 ... 213.80 285.00 

6 .ooo 110.00 905.99 .OD ... .oo 60.30 160.00 . 6.000 161,00 906,14 .15 • 10 .15 62.00 160.00 

6.000 180.00 906,23 • 10 .oo ... 62.00 160.00 

6,000 232 .oo 906.46 .23 .DI .47 62.00 160.00 

6.900 110.00 907,40 .oo 1.42 .oo 17.59 80.00 

6.900 161.00 907. 7J .JJ l. 59 .JJ 19.76 80.00 

6,900 180.00 907.84 .11 l. 61 .44 20.59 80.00 

6.900 232.00 908.18 .34 l, 72 .78 22.94 80,00 

6,940 110.00 907.96 .00 .56 .OD 20.30 20.00 

6,940 161.00 908,59 .63 • 86 .63 24. 75 20.00 

6.940 180.00 908.77 • 18 .. , .81 26.01 20.00 

6.940 232.00 909,1' .42 1,01 1.23 29.11 20.00 

• 
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SECNQ 0 CWSEL DIFWSP DIFWSX DIFKWS TOPWID XI.CB 

6.950 110.00 5108.22 .00 ·" .00 21.04 40.00 

6.950 161.00 908.79 .51 .20 .S7 2~.11 40.00 - 6 .5150 180.00 908.96 .17 . " .74 26.41 40.00 ., 
6.950 232.00 909.38 ·" ·" 1.16 29.38 40.00 

1.000 110.00 909 .23 .00 1.01 .00 21.82 225.00 

1.000 161.00 909.73 . ,o ••• . 50 25.39 225.00 

7.000 180.00 909.89 ·" _., ••• 26.58 225.00 

7.000 232 .oo 910.30 ·" _., 1.07 29.50 225.00 

8.000 110. 00 913.48 .oo 4 .25 .oo 29. 34 578.00 

8.000 HLOO 914.41 • 93 4.68 .93 34. 72 578.00 
8.000 180,00 915.11 .70 5.22 1.63 38.78 578.00 

a.coo 232.00 917.43 2.32 7,13 3.95 58,75 578.00 

9,000 73.00 913.59 .oo .11 .oo 25,37 185,00 

9.000 106. oo 914.50 ·" .o, ·" 29,20 185,00 

9 .ooo 139.00 915.17 .. , .o, 1.58 32 .01 185,00 

9 .000 201.00 5117,45 2,28 .02 3.86 41.63 185.00 

. 10.000 73,DO 915.54 .00 1.95 .oo 25,22 8.60 . 10,000 106. 00 915. 73 .20 1.23 .20 26,45 8,60 

10.000 139.00 915.U . ,. • 72 .JS 27.43 8,60 

10.000 207.00 917.45 1.56 .oo 1.91 37.24 8,60 

11.000 n.oo 917.49 .oo 1,95 .00 17.14 179,00 

11.000 106.00 917.81 .33 2.08 .33 19,13 179.00 

• 11.000 139.00 918.10 ·" 2.21 ·" 30 .46 179 .oo 

11.000 207.00 918.13 • 03 ., . .., 34 .41 179,00 

11.5100 73.oo 918. 63 .oo 1. 14 . 00 20.20 300,00 

11.900 106. 00 919,07 ••• 1. 25 ·" 23.19 300,00 
11.900 139.00 9l'L4l .,. l.ll .80 26.10 300.00 

lL900 207.00 920,06 ; 6~ L93 LU 53,93 JOQ.QO 

. 12.000 73,00 920.76 .oo 2. 13 .00 64.64 95,00 

12.000 106.00 920.88 .12 l.81 .12 12.·91 95,00 

12.000 139.00 920.98 .10 1.56 .22 80.41 95,00 

12.000 207. 00 921. 16 .17 l.09 .40 93 .11 95.00 

l 
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SUM.KARY OP ERRORS AND SPECIAL NOTES 

CAUTION SECNO• 1.250 PROFILE .. 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 1.2so PROFILE,.. PROBABLE MINIMUM SPECIFIC BNERGY 

CAUTION SECNO• J.250 PROFILE-= 20 TRIALS A'ITEMPTED TO BALANCE WSEL 

CAUTION SECNO• 1.250 PROFILE• 2 CRITICAL DEPTB ASSUMED • CAUTION SBCNO• l .250 PROFILE• 2 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION S!CNO• 1-250 PROFILE• 2 20 TRIALS ATl'BMPTBD 'l'O BALANCE WSEL 

CAUTION SECNO• 1.250 PROFILE• 3 CRITICAL DEPTH ASSUMED 

CAUTION SECNO• J .250 PROFILE• 3 PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO• 1.250 PROFILE• 3 20 TRIALS A'ITEMP'l'BD TO BALANCE WSEL 

CAUTION SECNO= 1.250 PROFILE:. ' CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 1.250 PROFILE• ' PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO• l .250 PROFILE• ' 20 TRIALS ATl'BMPTED 'l'O BALANCE WSEL 

NOT1' SECNO• 1.soo PROFILE• WSEL BASBD OH X5 CARD 

HOT1' SECNO• 1.500 PROFILE• 2 WSEL BASBD OH X5 CARD 

"""' SECNO• 1. 500 PROFILE• 3 WSEL BASBD ON X, CARD 

NOTE SECNO• 1.soo PROFILE• ' WSBL BASED OH X5 CARD 

CAUTION SECNO• 2.400 PROFILE• 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 2.400 PROFILE• 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO• 2.600 PROFILE• CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 2-600 PROFILE• 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO• 2. 700 PROFILE• CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 2.700 PROFILE• l PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO• 2.700 PROFILE• l 20 TRIALS A'lTEMPTBD TO BALANCE WSEL 

CAUTION SECNO= 2.700 PROFILE= 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO• .2-700 PROFILE• 2 PROBABLE MINIMUM SPECIFIC ENERGY 

• CAUTION SECNO• 2. 700 PROFILE• 2 2 0 TRIALS ATI'EMPTBD TO BALANCE WSEL 

CAUTION SECNO• 2. 700 PROFILE• CRITICAL DEPTH ASSUMED 

CAU'l'ION SECNO• 2. 700 PROFILE• 3 PROBABLE MINIMUM SPECIFIC ENERGY 

CAU'l'ION SECNO• 2. 700 PROFILE• 3 20 TRIALS A'ITEKPTED 'l'O BALANCE WSEL 

CAU'l'lON SECNO• 2,700 PROFILE• ' CRITICAL DEPTH ASSUMED 

CAU'l'ION SECNO• 2,700 PROFILE• ' PROBABLE HINIKUM SPECIFIC ENERGY 

CAU'l'ION SECNO• 2.700 PROFILE• ' 20 TRIALS A'ITEMPTED 'l'O BALANCE WSEL 

CAU'l'ION SECNO• 2.aoo PROFILE .. l HYDRAULIC JUMP D.S. 

CAU'l'ION SECNO• 2.aoo PROFILE• 2 HYDRAULIC JUMP D.S. 

CAU'l'ION SECNO• 2.B00 PROFILE= 3 HYDRAULIC JUMP D.S. 

CAU'l'ION SECNO• 2.eoo PROFILE• ' HYDRAULIC JUMP D.S. 

CAUTION SECNO• J, 000 PROFILE'" CRITICAL DEPTH ASSUMED 

CAUTION SEC110• ],000 PROFILE• PROBABLE MINIMUM SPECIFIC BNERGY 

CAt.r'l'ION SECNO• J.000 PROFILE• 20 TRIALS ATTEMPTED TO BAI.ANCB WSBL 

CAUTION SECNO• J.500 PROFILE• 2 CRITICAL 0EPTB ASSUMED 

CAUTION SECNO• J. 500 PROFILE• 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO• J.500 PROFILE• CRITICAL 01!:PTB ASSUMED 

CAUTION SECHO• J,500 PROFILE• ' PROBABLE MINIMUM SPECIFIC &NERGY 

CAt.rTION SECNO• J. 500 PROFILE• ' 20 TRIALS ATTEMPTED 'l'O a.\LANCB WSEL 
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CAUTION SBCNO• 

CAUTION SECNO• 

CAUTION SECNO-

CAUTION SECNO

CAUTION SECNO• 

CAUTION 

CAUTION 

CAUTION 

CAUTION 

CAUTION 

CAUTION 

CAUTION 

CAUTION 

CAUTION 

NOTS 

NOTS 

NOTS 

NOTS 

CAUTION 

CAUTION 

CAUTION 

CAUTION 

SECNO• 

SBCNO• 

SECNOo 

SECNO• 

S!CNO• 

SECNO• 

SECNO• 

SECNO• 

SECNO• 

SECNO• 

SECNO

SECNO• 

SBCNO• 

SECNO• 

SECNO• 

SECNO• 

SECNO• 

CAUTION SECNO• 

CAUTION SBCNO• 

CAUTION SECNO• 

CAUTION SECNO= 

CAUTION SECNO"" 

CAUTION 

CAUTION 

C-'Tn"ION 

CAUTION 

CAUTION 

CAUTION 

CAUTION 

CAUTION 

CAUTION 

CAUTION 

CAUTION 

SECNO• 

SECNO• 

SECNO• 

SECNO• 

SECNO• 

SECNO• 

SECNO• 

SECNO

SECNO• 

SECNO• 

SECNO• 

3.500 PROFILE• 4 CRITICAL DEPTH ASSUMED 

3.500 PROFILE• 4 PROBABLE MINIMUM SPECIFIC ENERGY 

3.500 PROFILE• 4 20 TRIALS ATTEMPTED TO BALANCE WSEL 

4.500 PROFILE• 3 HYDRAULIC JUMP D.S. 

4.500 PROFILE• 4 HYDRAULIC JUMP D.S. 

6 .000 

6 .ooo 
6 .000 

6 .000 

6 .000 

6.900 

6.900 

6.900 

6.900 

B. 000 

B, 000 

B.000 

e.ooo 

10.000 

10,000 

10.000 

10.000 

10.000 

10.000 

10.000 

10.000 

10.000 

12".000 

12.000 

12.QQO 

12.000 

12.000 

12.000 

12.000 

12.000 

12.000 

12.000 

12.000 

PROFILE• 

PROFILE• 

PROFILE= 

PROFILEo 2 

PROFIL!• 2 

PROFIL!• 3 

PROFILE• 3 

PROPIL!~ 4 

PROFIL! .. 4 

PROFILE= l 

PROFILE• 2 

PROFILE• 3 

PROFILEa 4 

PROFILE., l 

PROFILE• 

PROFILE= 

PROFILE• 2 

PROFILE• 2 

PROFILE., 2 

PROFILE .. 3 

PROFILE• 3 

PROFILE= 3 

PROFILE• 

PROFILE= 

PRQl"H,E• 

PROFILE• 2 

PROFILE• 2 

PROFILE• 2 

PROFILE• 3 

PROFILE• 3 

PROFILE• 3 

PROFILE• 4 

PROFILE .. 4 

CRITICAL DEPTH ASSUKBD 

PROBABLE MINIMUM SPECIFIC ENERGY 

20 TRIALS A'ITEMPTED TO BALANCE 'WSEL 

CRITICAL DEPTH ASSUMED 

MINIMUM SPECIFIC ENERGY 

CRITICAL DEPTH ASSUM!D 

MINIMUM SPECIFIC ENERGY 

CRITICAL DEPTH ASSUMED 

MINIMUM SPECIFIC ENERGY 

WSEL BASED ON XS CARD 

WSEL BASED ON XS CARD 

WSBL BASED ON XS CARD 

WSEL BASED ON XS CARD 

CRITICAL DEPTH ASSUMED 

PROBABLE MINIMUM SPECIFIC ENERGY 

2 0 TRIALS ATTEMPTED TO BALANCE WSEL 

CRITICAL DEPTH ASSUKBD 

PROBABLE MINIMUM SPECIFIC ENERGY 

20 TRIALS ATI'EMPTED TO BALANCE WSEL 

CRITICAL DEPTH ASSUKBD 

PROBABLE MINIMUM SPECIFIC ENERGY 

20 TRIALS A'ITEKPTED TO BALANCE WSEL 

CRITICAL DEPTH ASSUMED 

PROBABLE MINIMUM SPECIFIC ENERGY 

2 Q TRIM.S AT'nHPTBP TO ~CE WSEL 

CRITICAL DEPTH ASSUMED 

PROBABLE MINIMUM SPECIFIC ENERGY 

20 TRIALS ATTEMPTED TO BAIANCE WSEL 

CRITICAL DEPTH ASSUMED 

PROBABLE NINIKUH SPECIFIC ENERGY 

20 TRIALS AlTEMPTED TO BAI.ANCE WSEL 

CRITICAL DEPTB ASSUKED 

MINIMUM SPECIFIC ENERGY 
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RANDOLPH STREET DRAIN - FLOOD STIJDY 
PRESSURE FLOW LOSS COEFFICIENT FOR CULVERTS . 

EQUATION: 
XK.OR = Ke+Kf+Kp+Ko ------ ---- 1 
Where 
Ke = entrance loss coefficient 
Kf = friction loss coefficient 
Kp = pier loss coefficient 
Ko = outlet loss coefficient 

Where 
n = manning's roughness coefficient (0.0025) 
L = length of culvert 
R = hydraulic radius 

2 

For Multinle Culvert Analvsis. XK.OR eauivalent is com outed as: 
~ --- -- .., , i.. ... .. 

XK. 0 R eq = "1 
-------- -------- 3 

. (l J A,'-/~, )2-

CULVERT 
LOCATION 

. -·--

McDONALD DR 

COLDSPRING DR 

Rcfcrcccce: 

<•' 
Where 
AT = total area 
Ai = area of individual culvert 
Ki = coefficient for individual culvert 
n = number of culverts 

HYD. 
DESCRIPTION Rad. Ke Kl 

ft 

!#7'1 CM.P. t5tr it'r -&.64-

2 # 66"X.51" ARCH 1.23 0.5 0.94 

S ii 42"X29" ARCH 0.69 0.5 1.78 

1) AISI Hat1dbook of Stoel Dramagc & Comtructloc Prod~ page 19s.t99 
2) Bureau of Pub~c Roada, 195&; Table on Eal Loos Cocff. for Cul,,crts 

Kp Ko 

-e:65- tt-

0.05 1.0 

0.05 1.0 

XKOR XKOReq. 

~ ~ 

2.49 2.49 

3.33 3.33 
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...............•............•.......... 
• WATER SUR.P'ACE PROFILES 

VERSION OF NOVEMBER 1976 

UPDATED HAY 1984 

• IBH-PC-XT VERSION AUGUST 1985 

RUN DATE 02-07-92 TIKB 08:42:51 
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• 
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HEC2 RELEASE DATED NOV 76 UPDATED HAY 1984 

ERROR CORR - 0l,02,03,04,05,06 

MODIFICATION - 50,51,52,53,54,55,~6 

IBM-PC-XT VERSION AUGUST 1985 
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• DAVIS, CALIFORNIA 95616 

• (916) 440-2105 (PTS) 
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Tl RANOOI.PB DRAIN F'LOOO ~L S'I'UOT DEVELOPED CONDITION 

Tl STRETCH BETWEEN BECX ROAD AND 6 FT CULVERTS AT LEXINGTON DR 

T3 McNEELY, LINCOLN ASSOCIATES, INC. DT: NOV. 19, 1991 

Jl ICHECK INO NINV IDIR STRT KETRIC HVINS 0 WSEL PO 

• o. 2. o. o. .000000 • 00 . o o . 882. 500 .ooo 

J2 NPROF IPLOT PRFVS XSECV XSECB FN ALLDC IBW CHHIM ITRACE 

1,000 .000 -1.000 .ooo .000 .ooo .ooo .000 .000 .000 

J3 VARIABLE CODES FOR SUMMARY PRINTOLrl' 

110,000 200,000 .ooo .ooo ,000 ,000 .ooo .000 .000 .ooo 

NC .080 .080 ,030 .JOO .soo .000 .ooo .ooo ,000 ,000 

OT 2 .000 433. 000 433.000 .000 .ooo .000 .ooo .000 .000 .ooo 
ET .ooo .ooo 1,400 .ooo .ooo .000 .ooo .ooo ,000 .ooo 
Xl 1,000 9. 000 22.000 60,000 .000 .ooo .coo ,000 -1. 500 .ooo 
GR 884.400 .000 883.700 22.000 880.000 JQ.000 8751,300 31.000 879.300 35,000 

GR eeo.ooo 36,000 880.200 46,000 887,100 60,000 891.900 126.000 .000 .ooo 

Xl 1,250 8.000 20.000 57.000 60.000 60.000 60.000 .ooo -1.100 .ooo 

GR 890.100 .ooo BBB.SOC 20.000 883.600 32.000 882.630 34,000 882.630 36.000 

GR 883.800 44.000 889.800 57.000 890.600 79.000 .ooo .000 .000 .ooo 

Xl l. 500 8.000 20.000 57.000 60.000 60.000 60.000 .ooo .ooo .ooo 

•• 2 .ooo 889.290 889.290 .000 .ooo .ooo .000 .ooo .ooo .ooo 

GR 890.100 .000 888.500 20.000 883.600 32.000 882. 630 34.000 882.630 36.000 

• GR 883.800 44.000 889.800 57.000 890.600 79,000 .ooo .000 .000 .000 

Xl 2,000 B. 000 20.000 57.000 15.000 15,000 15.000 .ooo .160 .ooo 

GR 889.600 .ooo 888.500 20.000 883.600 32.000 882.900 34.000 882. 900 36. 000 

GR 883.800 44,000 889.800 57,000 890.600 79.000 .000 .ooo .ooo .ooo 

ET .ooo .000 l. 400 .000 .ooo .ooo .000 .000 ,000 ,000 

Xl 2. l 00 .000 .000 .ooo 40.000 J0.000 37.000 .ooo .000 .ooo 

Xl 2.250 10.000 10.000 57.000 154. 000 157.000 159.000 .ooo .000 .ooo 

GR 890.000 .000 889.500 10.000 BBS.BOO 32,000 884.600 34.000 884.600 36 .ooo 

GR 884.900 40,000 885.100 42.000 888.500 52. 000 889.800 57.000 8Sll.200 72.000 

Xl 2.400 .000 .000 .ooo 35.000 36.000 36.000 .ooo .700 .000 

Xl 2.450 .ooo .ooo .ooo 35,000 35,000 37.000 .000 .JOO .coo 

Xl 2.500 ll.000 40.000 166,000 84.000 85.000 8'6.000 .ooo .ooo .coo 

GR 894.000 .000 892.500 40,000 890.000 1os.ooo es0.ooo 127.000 886.400 129.000 

GR 88-6.300 132.000 886. 700 136.000 888.000 139.000 892.000 166.000 894.000 206.000 

GR 894. 000 225.000 .000 .coo .ooo .000 .ooo .ooo .ooc .000 

Xl 2.550 .000 .000 .000 18.000 40.000 JO.COO .000 .200 .000 

• 



Xl 2.560 • 000 .ooo .000 26.000 60.000 45,000 .ooo .300 .000 

X1 2.570 .000 .000 .000 13.000 30.000 22.000 .coo .200 .ooo 

ET .000 7.100 7.100 .ooo .000 .ooo 68.500 120,500 .ooo .ooo 
X1 2.600 10.000 55.000 l!n,000 13,000 30.000 23.000 .ooo -.400 .ooo • GR 898,000 • 000 896.000 17.000 894.000 31.000 892,000 55.000 890,000 74,000 

GR 889.500 88.000 889. 500 101.000 890.000 106.000 8512.000 192.000 894.000 217,000 

NC .000 .000 .025 .300 .soc .ooo .000 .000 .ooo .ooo 
ET .000 .000 J.400 .ooo .000 .coo .ooo .ooo .ooo ,000 

Xl 2.700 19.000 164.900 l H. 020 130.000 60.000 75.000 .coo .ooo .ooo 

" 10,000 .000 .000 .ooo .ooo .ooo .ooo 895.000 895.000 .ooo 
GR 902.470 .000 895.000 75.000 890.220 164.900 890.210 166.000 890,210 167.100 

GR 890.210 168,200 890,210 169. 300 890.210 170.400 890.210 170.500 890.210 173.500 

GR 890.220 174.600 890.220 175.700 890.220 176.800 890.220 177.900 890.220 178.990 

GR 892. 000 179. 020 892. 000 214.000 89 5. 000 279.000 900.450 365. 000 .ooo .ooo 

SB 1.050 2.490 3.000 .000 14.000 4.200 38.600 .000 890. 700 890.210 

Xl 2.800 • 000 .000 .000 68.000 68.000 68 .000 .000 .ooo .ooo 
X2 .ooo .000 1.000 895.000 898.660 .ooo .ooo .ooo .ooo .ooo 
i) i0.000 .000 .000 .ooo .000 .000 .ooo 898.660 898,660 .000 
BT 19.000 .000 902. 4 70 902.470 75.000 900.150 895.000 164.900 898,900 890.220 

BT 166.000 898.900 892.450 167.100 898.890 894.210 168.200 898,890 894,450 169.300 

BT 898.870 894.200 170,400 898.870 892.450 170.500 89 8. 860 890,210 173,500 898.860 

BT 890.:210 1 '4. 600 898.850 892.450 175. 700 898.850 894,200 176.800 898.840 894.450 

BT 177,900 898.840 894.200 178,990 898.830 892. 460 179 .020 898.830 890.220 214.000 

BT 899.660 892. 000 279,000 899.260 895.000 36 5. 000 900.450 900.450 .000 .ooo 

NC .000 .000 .040 .800 .900 .000 .ooo .000 .ooo .ooo 
iIT ,000 i. iOO 7.iOO .000 .000 .000 92.000 146.000 .000 .ooo 

• Xl 2.900 9 .ooo 91,000 173.000 10.000 30.000 20.000 .ooo -1.000 .ooo 
GR 900,000 .ooo 898.000 28.000 896.000 54.000 894.000 91.000 892.000 119.000 

GR 894.000 l 73.000 896.000 186.000 898.000 215.000 900,400 240,000 .ooo .000 

ET .ooo .ooo 1. 400 .ooo .ooo .ooo .000 .ooo .ooo .000 

Xl 2.950 .000 .000 .000 40.000 150.000 100.000 .ooo .ooo .000 

Xl 3.000 12.000 63.000 72.000 264,000 15.000 259.000 .ooo .ooo .ooo 
GR 898. 700 .ooo 896.400 25.000 894.900 50.000 894.600 6 3. 000 893.300 64.000 

GR 893.200 67.000 893.600 71.000 894.600 72.000 895.500 100.000 8H.700 125,000 

CR 898.200 143.000 899.800 Hi4.000 .ooo .000 ,000 .ooo .ooo .000 

NC .060 .060 .035 ,JOO .500 .ooo .ooo .ooo .000 .000 

ET .000 .ooo .400 .ooo .ooo .ooo .ooo .ooo .ooo .ooo 
Xl 3.500 14.000 135.000 146.000 710.000 615.000 750.000 .000 -1.300 .ooo 
GR 906.000 .ooo 904.000 66 .ooo 903.000 91.000 902.800 116.000 902,100 us.ooo 
GR 901.300 136.000 900.500 140.000 901. 400 14LOOO 901,800 146,000 902.400 166,000 

GK ;oJ.100 Hi. 000 904.iOO n6.ooo 905.300 241.000 906.500 255.000 .000 .ooo 

Xl 3. 750 10.000 281,000 291,000 195.000 265.000 250.000 .ooo .ooo .ooo 
GR 904.400 .000 904.000 255.000 902.000 280.000 901.200 281.000 899.900 285.000 

GR 899,800 288.000 901. 700 291,000 902.000 315.000 904.000 350.000 906.000 387.000 

• 
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152.750 

905.370 

90i.220 

159.750 

905.490 

901.220 

167,650 

906.060 

.040 

1.400 

163.000 

906.200 

904.000 

32 3. 000 

7 .100 

214.000 

908.000 

903.600 

!H>J.600 

9.100 

170.000 

908,000 

902.600 

903.000 

146,000 

66.000 

140.000 

2Hi.OOO 

.ooo 
,600 

167.750 

.ooo 
so.ooo 

144. 750 

149,250 

152.650 

156.000 

159.350 

162. 750 

167,250 

250.000 

.ooo 

.ooo 
901.100 

.ooo 
906.880 

144.250 

905.220 

900,800 

151.000 

905.340 

903.000 

157.750 

905.460 

901.220 

164.750 

905.580 

903.000 

,400 

.ooo 
176.000 

44,000 

262.000 

.ooo 
7 .100 

232-000 

125.000 

207.000 

237.000 

9.100 

270.000 

110,000 

195.000 

320.000 

230.000 

903.000 

901,400 

905. JOO 

.ooo 

.800 

50.000 

.ooo 
904.100 

900.800 

900.800 

900.800 

900.800 

900.800 

900.800 

900. BIO 

908. 440 

2 3. 500 

60.000 

905.010 

.ooo 
50.000 

905.190 

903.220 

149.250 

905.300 

900.800 

156.000 

905. 420 

903.000 

162.750 

905.540 

901.220 

2 50. 000 

.600 

.000 

110 .ooo 
904.000 

908.500 

.ooo 
7 .100 

685.000 

906 .000 

903.100 

904. 500 

9 .100 

2B0.000 

906 .000 

902,700 

903.700 

245.000 

91.000 

143.000 

241.000 

.000 

.ooo 
50.000 

.ooo 
107.000 

146,000 

149. 350 

152. 750 

157.250 

159,750 

164.250 

167,650 

377,000 

8.000 

60,000 

.000 

.000 

905.540 

900.800 

147,250 

905.260 

903,220 

154,250 

905.380 

900,800 

161.000 

905.500 

903.000 

167.750 

906,600 

.ooo 
,000 

20.000 

B0,000 

290,000 

.ooo 

.ooo 
790.000 

135.000 

214.000 

282.000 

.000 

305.000 

118.000 

220.000 

345,000 

265.000 

902.300 

901,800 

906,500 

.000 

.ooo 
SO.ODO 

.000 

900.900 

900,800 

900.800 

900.800 

900.800 

900.800 

900.800 

900,810 

.000 

34.000 

60.000 

.000 

.ooo 
904,800 

144.350 

905,230 

900.800 

152.250 

905.350 

903.220 

159.250 

905.470 

900.BOO 

166,000 

905.590 

904, JOO 

.ooo 

.000 

60.000 

902.200 

.000 

.ooo 
125,000 

745.000 

904.000 

902.600 

905.400 

.000 

285.000 

904.000 

902,600 

904.000 

.000 

116,000 

146.000 

255.000 

.ooo 

.000 

.000 

903.JOO 

143.250 

147.250 

149. 750 

154.250 

157.650 

161. 000 

164,350 

167.750 

.000 

.ooo 

.000 

.000 

905.010 

107,000 

905.190 

903.000 

149.350 

905.310 

900.800 

157.250 

905.430 

903.220 

164.250 

905,550 

900.800 

377,000 

.ooo 

.ooo 

.ooo 
163.000 

.ooo 

.ooo 
332,000 

.ooo 
145.000 

225.000 

307.000 

,000 

,000 

126. 000 

245,000 

370.000 

.000 

902.100 

902,400 

.000 

.000 

.000 

.coo 
903.JOO 

900.800 

900.800 

900,800 

900.800 

900.800 

900.800 

900,800 

900.900 

.coo 

900.900 

,000 

.ooo 
905.600 

905,010 

901.220 

147.650 

905.280 

903.000 

154.350 

905.400 

900.800 

162,250 

905.520 

903,220 

168. 750 

908.440 

.000 

.000 

.000 

901.300 

.ooo 

,000 

.ooo 

.ooo 
903.800 

903.100 

906,200 

110.000 

.000 

902.800 

903.000 

904.000 

.ooo 
135.000 

166,000 

,000 

,000 

,000 

.ooo 

.ooo 
144,250 

147.650 

151,000 

154,350 

157.750 

162.250 

164. 750 

168. 750 

.000 

900.800 

.ooo 

.000 

.ooo 
904 .100 

144. 750 

905.240 

901.220 

152,650 

905.360 

903.000 

159.350 

905.480 

900.800 

167.250 

905,600 

908.440 

.000 

.ooo 

.ooo 
170.000 

.ooo 

.ooo 

.ooo 
,000 

157,000 

229,000 

H2,000 

330.000 

,000 

145,000 

210.000 

395.000 



GR 904,400 420,000 905.100 445.000 906.000 465,000 906.400 473.000 .ooo .000 

NC .ooo .ooo .040 .600 .950 .000 .000 .ooo .ooo .ooo 
OT 2 .000 180,000 180.000 .000 .000 .000 .000 .ooo .ooo .000 

ET .ooo 7 .100 7,100 .ooo .ooo .000 113,000 175.000 .ooo .ooo 
XI 6.000 15,000 160.000 170.000 160,000 170.000 160.000 .ooo .000 .ooo 

• GR 905.200 .ooo 905.300 25.000 905,700 50,000 905.400 75.000 906.000 100.000 

GR 905.700 125.000 905,100 160.000 905.300 170,000 905.900 172.000 906.100 175,000 

GR 906.900 200,000 907,400 225,000 907,600 250,000 908.800 275,000 909.500 300.000 

ET .ooo .000 .400 .000 .000 .000 .000 .000 .000 .ooo 
XI 6.900 9.000 10.000 16.250 80.000 80.000 80,000 .ooo ,000 .000 

GR 909.000 ,000 906. 700 8.000 905.500 10.000 90S.300 11.000 905.300 16.000 

GR 905.500 16.250 906.200 17,000 906.200 19.000 910.000 32. 000 .ooo .ooo 

ET .000 7. 100 7.100 7.100 7. 100 .000 75.000 208.000 .000 .ooo 
Xl 6.940 13.000 95.000 105.000 20.000 20.000 20.000 .ooo -1.020 .ooo 
GR 909.800 .ooo 9ll. 300 25.000 912.200 50.000 912.800 75.000 907.600 95,000 

GR 906. 700 97.000 906,400 100.000 906.600 102,000 907. 500 105.000 916.200 134.000 

GR 916.600 159.000 917,300 184.000 917,400 209 .ooo .ooo .000 .000 .ooo 

ET .000 7.100 7 .100 7. 100 7.100 .000 75.000 208. 000 .000 .000 

XI 6.950 13.000 95,000 105. 000 40.000 40.000 40,000 .ooo -.870 .000 

GR 909.800 .000 911.300 25.000 912.200 50.000 912.800 75.000 907,600 95.000 

GR 906,700 97.000 906,400 100.000 906.600 102.000 907,500 105.000 916,200 134.000 

GR 916.600 159.000 917.300 184.000 917,400 209.000 .ooo .000 .000 .ooo 

ET .000 7.100 7 .100 .ooo .000 .000 75.000 208.000 .ooo .000 

Xl 7.000 .ooo .000 .000 225.000 225.000 225.000 .000 .900 .000 

ET .000 .ooo .400 .ooo .ODO .000 .ODO ,000 .000 .000 

Xl s.ooo 10.000 5.000 55.000 578.000 578.000 578.000 .ooo .000 .ooo • XS 2 .000 915,110 915.110 .ooo .000 ,ODO .ooo .ooo .000 .000 

GR 917,700 .000 917,400 5.000 910.100 26,000 909.300 27.000 909.300 J0,000 

GR 909 .100 33.500 909.600 34.300 916.700 55,000 917.JOO 60,000 918,100 eo.ooo 

OT 2 .ooo 139.000 139.000 .ooo .000 ,000 ,000 .ooo .ooo .ooo 
Xl 9.000 10.000 70.500 95.500 185.000 185.000 185.000 .000 .000 .ooo 
GR 920.200 .000 920.100 25.000 919.700 40,000 918. 700 65,000 913,500 70.500 

GR 910.200 80.500 910,200 85.500 913.500 95.500 920,000 116, ODO 921,000 161,000 

NC .ooo .000 .ooo .600 .950 .ooo .ooo .ooo .ooo .ooo 
ET .ooo .000 1,400 .000 .000 .000 .ooo .ooo .ooo .ooo 
Xl 10.000 10.000 70.500 95.500 8.600 8,600 B,600 .ooo .000 .ooo 
GR 920,200 .000 920.100 2 5. 000 919,700 40,000 918.700 6 5. 000 915.SOO 70.500 

GR 914. 500 80.500 914,500 es.soc 915.500 95.500 920.000 116,000 921.000 161,000 

ET .ooo 7.100 7,100 .000 .ooo .000 1.000 108.000 .000 .ooo 
Xl 11,000 8.000 37.000 60.000 179.000 179.000 179.000 .ooo .ooo ,000 

GR 920.900 .000 918,800 37.000 915,100 SO.ODO 915,100 53,000 918,000 60,000 

GR 918. 300 90.000 920.000 185.000 920.900 190,000 .ooo .ooo .000 .ooo 

Xl ll.900 7,000 15.000 43.000 300.000 300.000 300.000 .ooo ,000 .ooo 
GR 924.400 .ooo 920.000 15,000 916.100 31.500 916.100 34.500 919,400 43.000 

GR 920,000 68.000 922,000 88.000 .ooo .000 .ooo .ooo .ooo .ooo 

• 



ET .ooo .ooo 1.400 .ooo .000 .ooo .ooo .ooo .ooo .ooo 
Xl 12.000 8.000 10.000 110.000 100.000 100.000 95.000 .ooo .ooo .ooo 
GR 923.400 .ooo 922.000 40.000 920.400 70.000 920.200 100.000 920,400 110.000 

GR 920.900 135,000 922,000 195.000 924,000 310.000 .000 .ooo .ooo .ooo 
ZJ .ooo .ooo .000 .ooo .ooo .ooo .ooo .coo .ooo .ooo 
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• 

• 

• 

SECNO DEPTB CWSEL CR.IWS 

Q QLOB QCB QROB 

TIME VLOB VCB VROB 

SLOPE XLOBL XLCB XLOBR 

•PR.OP' 1 

CCHV• .JOO CEHV• .500 

•SECNO l.000 

1.00 4.70 882.50 .oo 
UJ. o. 433. o. 

.oo .23 4.40 .oo 
.001903 o. o. o. 

0 

•SECNO l.250 

3301 EV CRl>.NGED KORE THAN EVINS 

3685 20 TRIALS AT'l'EMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC 

3i20 CRITICAL DEP'i'H ABSUN.ED 

l.25 

433. 

.oo 
• 011041 

0 

•SECNO l. 500 

WATER ELooXS 

l.50 

433. 

.01 

• 000604 

0 

•SECNO 2 .ooo 

0 

0 

1 

2.00 

433. 

• 0 l 

.000708 

•SECNO 2. 100 

2.10 

433. 

.01 

.000695 

02-07-92 

SECNO 

Q 

TIME 

SLOPE 

3.55 885.08 

o. 433, 

. oo 8.44 

,o. ,o • 

CARD• 889.290 

6,66 889.29 

1. 432. 

. 25 2, 9 6 

,o . 60. 

6.23 889.29 

1. 432. 

·" 3.13 

15. 15. 

6 .26 889.32 

1. 432. 

·" 3, 11 

40. 37, 

08:42:51 

DBPTB 

QLOB 

VLOB 

XLOBL 

CWSEL 

QCB 

VCB 

XLCB 

ENERGY 

885.08 

o. 
.oo 
,o. 

• 00 

o . 
.oo 
,o. 

.oo 
o. 

.oo 

"· 

.oo 
o. 

.oo 
30, 

CRIWS 

QROB 

VROB 

lCLOBR 

WSELK BG 

ALOB ACB 

XNL XNCB 

!TRIAL !DC 

882.50 8112.80 

I. , .. 
.080 .OJO 

0 0 

.00 886,19 

a. 51. 

.080 .0:30 

20 15 

.oo 889.43 

4. 146. 

.080 .030 

0 0 

.00 889.44 

,. 138. 

,080 .030 

' 0 

.00 889.47 . . 139 • 

.000 .030 

0 0 

WSEU EG 

ALOB ACB 

XNL XNCB 

!TRIAL IDC 

HV 

AROB 

XNR 

ICONT 

.30 

o. 
.080 

0 

l.11 

a. 
.080 

0 

·" 
o. 

.080 

0 

. 15 

o. 
,080 

0 

·" 
o. 

.080 

0 

BV 

AROB 

XNR 

!CONT 

HL 

VOL 

WTN 

CORAR 

.oo 
o. 

.ooo 
.oo 

·" 
o • 

.000 

.oo 

.10 

o. 
.000 

.ao 

.01 

o. 
.ooo 
.oo 

.03 

o. 
.ooo 
.oo 

BL 

VOL 

WTH 

CORAR 

CLOSS BANK ELEV 

TWA LEFT/RIGHT 

EI.MIN SSTA 

TOPWID ENDST 

.oo 882.20 

o. 885.60 

877.:80 12.57 

41.14 53.71 

.40 887.40 

a. 888.70 

881. 53 25.68 

23,48 49.16 

·" 888.50 

o. 889,80 

882. 6 3 10.13 

45. 77 55.89 

• 0 l 888.66 

o. 889.96 

883,06 8.51 

47,04 55.SS 

.oo 888.66 

o. B89.96 

883.06 0.00 

47. 52 55,60 

PAGE 

OLOSS BANlt. ELEV 

TWA LEFT/RIGHT 

BLHIN SSTA 

TOPWID END ST 



• 

• 

• 

•SECNO 2.250 

2,25 

433. 

.o, 
.001800 

0 

•SECNO 2.400 

2.40 

43 3. 

• 03 

.003918 

0 

o;-SECNO 2.450 

2,45 

433. 

• 03 

.004839 

0 

•SECNO 2. 500 

0 

0 

0 

2,50 

433. 

• OJ 

.007237 

•SECNO 2.550 

2.55 

433. 

• ol 
,006734 

•SECNO 2.560 

2. 56 

433. 

• 04 

.006689 

02-07-92 

SECNO 

Q 

TIME 

SLOPE 

•SECNO 2.570 

2.57 

433. 

• 04 

.007175 

0 

4.85 889.45 

o. 43J. 

.oo 3,81 

154. 159. 

4.15 88!il,45 

o. 433, 

.00 5.13 

35. 36. 

3,98 88!il.58 

o. 433. 

.oo 5. 56 

35. 37. 

3.78 890,08 

0. 433. 

• 00 < ., ..,,..,, 

84. •• • 

3.83 890.33 

o. 433. 

.00 5.38 

18. 30. 

3.84 890.64 

o. 433. 

.00 5.36 

26. 45. 

08:42:51 

DEPTB 

QLOB 

VLOB 

XLOBL 

3. 77 

o. 
.00 

13. 

CWSEL 

()CB 

VCB 

XI.CB 

89 0. 77 

433. 

5,55 

22. 

.oo 
o. 

.oo 
157. 

.oo 
o . 

.oo 
36. 

.oo 
o. 

.oo 
35. 

.oo 
o. 
M 

oVV 

85 . 

.00 

o. 
• 00 

40. 

.oo 
o. 

.oo 
60. 

CRIWS 

QROB 

VROB 

XLOBR 

.oo 
o. 

.oo 
)0. 

.oo 889.68 

o. 114. 

.080 .030 

2 0 

.oo 889, 86 

o. 84. 

,080 .030 

' 0 

.oo 890.06 

o • 78. 

.080 .030 

' 0 

.00 890.56 

o. 78. 

.vov ,v.:,v 

' 0 

.00 890.78 

o. BL 

.oeo .030 

) 0 

.00 891.08 

o . 81. 

.080 .030 

0 0 

WSEU. BG 

ALOB ACB 

XNL XNCB 

ITR.IAL IDC 

.00 891.25 

o. "· 
.080 .030 

0 0 

.22 

o. 
.080 

0 

.41 

o. 
.080 

0 

.48 

o. 
.080 

0 

.48 

o . 
,vov 

0 

.45 

0. 

.080 

0 

.45 

o. 
.080 

0 

BV 

AROB 

XNR 

ICONT 

.48 

o. 
.080 

0 

.17 

1. 

.000 

.oo 

.o, 
I• 

.ooo 
.00 

·" 
1. 

.000 

.00 

• 50 

1. 

,vvv 

• 00 

·" 
I • 

.ooo 
• 00 

• 30 

1. 

.ooo 
.00 

BL 

VOL 

WTH 

CORAR 

.IS 
, . 

.000 

.00 

.04 889,50 

o. 889.80 

884.60 10.29 

45. 37 55.66 

.o, 890.20 

o. 890, 50 

885,30 14.45 

38.52 S2.97 

.04 890.50 

o. 890,80 

885.60 15. 49 

36 .80 52 .29 

.oo 892.50 

o. 892.00 

886.30 .1.v.:,,v.:, 

49.98 153.01 

.01 892.70 

,. 892.20 

886.50 lOl.59 

Sl.79 153,38 

.00 893.00 

1. 892.50 

886.80 101.46 

51.96 153.4.2 

OLOSS BANX ELEV 

TWA LP!PT/RIGBT 

ELMIN SSTA 

TOPWID ENDST 

.o, 893.20 ,. 892.70 

887.00 102. 86 

50.20 153.06 

PAGE 



• 

• 

• 

•SECHO 2.600 

0 

3470 ENCROACHMENT STATIONS• 

2.60 1-84 890.94 

433. o. 433. 

• 04 .00 5.66 

.008170 13. 23. 

CCBV• .JOO CEHV• .500 

•SECNO 2.700 

3301 HV CRANGEO MORE TRAN HVINS 

68.5 

.oo 
o. 

.oo 
30. 

3685 20 TRIALS A'ITEKPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTB ASSUMED 

120. 5 TYPE• 

.oo 891.44 

o. 
.080 

76. 

.030 

0 

TARGET• 

• 50 

o. 
.OBO 

0 

·" 
l • 

.ooo 
.oo 

52.000 

.01 99999.60 

1. 99999.60 

889.10 68.50 

52.00 120.50 

3495 OVERBANK' AREA ASSUMED NON-EFFECTIVE,ELLEA• 995.00 El.REA• 895.00 

2.10 3.07 89 3. 2 B 893.28 

433. o. 433. o. 
• 04 .90 9,99 .oo 

.007410 130. 75. ,o. 
0 

SPECIAL BRIDGE 

• 00 894.84 

o. 43. 

.080 • 02 5 

20 14 

1.55 

o. 
.080 

0 

.s0 . 53 

2, 1 • 

.000 890.21 

.00 14.12 

890.22 

892. 00 

179.02 

5227 DOWNSTREAM ELEV IS 892.22 ,NOT 893.28 HYDRAULIC JUKP OCCURS DOWNSTREAM (IP LOW FLOW CONTROLS) 

SB XK XXOR COPQ RDLEN 

1.05 2.49 3.00 .00 

•SECNO 2. 800 

3301 BV CHANGED MORE THAN EVINS 

08:42:Sl 

SECNO 

Q 

TIME 

SLOPE 

DEPTH 

QI.OB 

VI.OB 

XLOBL 

PRESSURE PLOW 

EGPRS EGLWC 

CWSBL 

QCB 

VCB 

XLCB 

BJ 

CRIWS 

QROB 

VROB 

XLOBR 

QWEIR 

BWC 

14.00 

WSELJC EG 

AI.OB ACH 

XNL XNCB 

ITRIAI. IDC 

QPR 

899.15 897.09 .oo 0. 433 • 

BWP 

4.20 

BV 

AROB 

XHR 

ICONT 

39.60 

m. 
VOL 

ll'l'N 

CORAR 

BAAEA. TRAPEZOID 

AREA 

"· 42. 

ss EI.CHU 

.oo 890,70 

OLOSS SANlt ELEV 

TWA LBFT/RIGBT 

BI.MIN SSTA 

'l'OPWID EKDST 

ELLC ELTRD 

995.00 899.66 

ELCBD 

890.21 

PAGE 



3495 OVER..BANP: ARRA ASSUKEO NON-EPFEC'I'lVE,ELLEA• 898.66 EI.REA• 898.66 

2.80 7.69 8517.90 .oo .oo 898.15 .25 3.31 .oo 890.22 

4JJ. o. 433. 0. o. 109. o. 2. 1. 892.00 

.04 .oo J.99 .oo .ooo .025 .000 .ooo 890.21 164.90 

• 000347 6B. 68 . 68. 2 0 0 .oo 14 .12 179.02 

• 0 

CCRV• .800 CEHV• .900 

•SECNO 2.900 

3470 ENCROACHMENT STATIONS• 92.0 146 .o TYPE= TARGET .. 54.000 

2.90 7.31 8518.Jl .oo .oo 898,33 .02 .oo .1, 99999.00 

433. o. 4JJ. o. o. 355. o. 2. l. 999951.00 

.OS .00 1.22 .oo .080 .040 .080 .ooo 891.00 92.00 

• 000114 10 • 20. JO. 2 0 0 .oo 54.00 146.00 

0 

•SECNO 2. 950 ' 

2.95 7.35 898.35 • 00 .oo 898.35 .01 .00 • 01 893.00 

433. 54. 352 • 27. 234. 520. 134. 3. l. 893.00 

• 10 .2' . 68 .20 .080 .040 .080 .000 8511.00 9. 26 

• 000028 40. 100 • 150. 0 0 • 00 219,68 228.94 

0 

•SECNO l,000 

3,00 5.16 898.36 .00 .oo 898.40 .os .02 .04 894.60 

433. 140. 124 • 169. 135. "· 166. '. 2. 894.60 

. 13 1.03 2.84 1.02 .080 .040 .080 .000 893.20 3,72 

• 000821 264, 259. 15. 0 0 0 .00 141.35 145.07 

0 

CCHV• ,JOO CEHV• .500 

l 

02-07-92 08:42:51 PAGE 

• SECNO o'EPTB CWSEL CRIWS WSEU EG HV HL OLOSS BAN> ELEV 

Q QI.OB QCH OROB AI.OB ACH AROB VOL TWA LBFT/RIGBT 

TIME VLOB VCH VROB XNL XNCH lCNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR 'I'OPWID ENDST 

•SECNO 3,500 

3685 20 TRIALS A'ITEHPTEO WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DUTB ASSUMED 

3.50 3.04 5102.24 902.24 .oo 9 02, 72 .47 1.40 . 21 900.80 

433. "· 199. 142. 40. 26. 51. .. 4 • 900.50 

.17 2.27 7.66 2.77 .060 .035 .060 .ooo 899.20 77 .44 

.010971 710. 750. 615. 20 14 0 .oo 124. 61 202.06 

0 

•SECNO 3.750 

3.75 4.18 5103.98 .oo .oo 904.27 .29 1.50 . 06 901.20 

433. 42. 209. 181. 27 • 36. BS. 10. 4. 901,70 

• !> 1.59 5.86 2.13 .060 .035 .060 .ooo 899.80 25S. 33 

.00.3843 195, 250. 265. , 0 0 .oo 94.21 30.54 

0 

• 



• 

• 

• 

•SECNO 4.000 

4.00 4.21 

433. 160. 

.23 1.16 

.000944 230. 

0 

ccuv .. .600 CEBV• 

•SECNO 4.250 

4.25 3.93 

433. 71. 

• 24 .70 

.000340 50. 

0 

SPECIAL BRIDGE 

904-71 

114. 

2.94 

265. 

.BOO 

904. 73 

253. 

2-73 

50. 

.00 

158. 

l.19 

245. 

.oo 
110. 

• 74 

so. 

5227 DOWNSTREAM ELEV IS 902.18 ,NOT 

•• XK Xl<OR COFQ ROLEN 

1.05 3.33 3.00 .oo 

•SECNQ 4.SQO 

PRESSURE AND WEIR FLOW 

l 

02-07-92 08:42:51 

SECNO DEPTH CWSEL CRIWS 

0 QLOB QCB QROB 

TIKE Vl.08 VCH VRQ§ 

SLOPE XLOBL XLCB XLOBR 

EGPRS EGLWC BJ QWEIR 

.oo 
138. 

.060 

3 

.00 

101. 

.060 

' 

904.76 

"· 
.035 

0 

904.81 

"· 
.025 

0 

.05 

133. 

.060 

0 

.07 

148. 

.060 

0 

·" 
"· 

.ooo 
.oo 

.OJ 

"· 
.ooo 
.oo 

.07 

5. 

!il00.50 

186.41 

.o, 
5 • 

900.80 

208.00 

902.10 

901.80 

42.41 

228.81 

900.80 

900.81 

55.33 

263.JJ 

904, 73 HYDRAULIC JUMP OCCURS DOWNSTREAM ( IP LOW FLOW CONTROLS) 

BWC BWP BAREA ss ELCHO ELCHD 

23.50 8.00 34.00 .oo 900.90 900.80 

WSEL::K EG BV HL OLOSS BANR ELEV 

ALOB ACB AROB VOL TWA LEFT/RIGHT 

XHI, XNCB X!fR WT!f ELM!M SSTA 

ITRIAL IOC !CONT CORAR TOPWID ENDST 

QPR BARBA TRAPEZOID ELLC ELTRD 

AREA 

913.12 905.49 • 00 263 • 170. J4. 37. 903,30 905.01 

4.50 5.21 906 .01 .oo .oo 906.03 .02 1.22 .oo 900.80 

433. 100. 200. 133. 238. 122. 294. 13. 6. 900.81 

.26 ·" 1.64 .45 .060 .025 .060 .coo 9 00. 80 21.02 

• 000084 60. 60 . 60. ' 0 7 .oo 281.30 302.32 

0 

CCBV• .400 CEBV• .600 

•SECMO 4.750 

4.75 4.73 906 .03 .00 .00 906.04 .01 .01 .00 902.20 

433. 182. 74. 176. 276. 55. 259 • 13. 6. 902.30 

• 28 ' ·" 1.35 .68 .060 .040 .060 .000 901.30 415.96 

.0001·94 110. 60. 20. 0 0 0 .00 227.60 274.56 

PAGE 



0 

•SECNO 5.000 

3470 ENCROACRKENT STATIONS• 125.0 332.0 TYPE• l TARGET• 207 • 000 

5.00 J.s, ,06.l!J .00 .00 5106 .. 20 .o, ·" .oo 903.10 

323. 14.l. 7'. 10'.L 189. ... 159 • 22, 10. 903.60 

• .51 .1, 1.34 ••• .060 R040 .060 .ooo 902.60 134.05 

• 000273 1585 • 74.5. 790. 2 0 0 .oo 197.65 331.70 

0 

•SECMO 5.500 

3470 ENCROACHMENT STATIONSg 110.0 330.0 TYPE• I TU:GE'l'• 220.000 

5.50 3.63 906.23 .oo .oo 906.23 .00 .03 .oo 902,90 

323. 52. 204. 67. 149. 352. 1'0 • 26. ll. 90LOO 

. ,. ,3> .,. .35 .060 .040 .OED .ooo 902.60 117 .0B 

.. 00004.6 280. 285. 305. 2 0 0 .00 212, 9-2 330.00 

0 

CCHV• .600 CBBV• .,so 
•SRCNO 6,000 

3410 ENCROACHMENT STATIONS• 113.0 175.0 TYPE• l TARGE"l'~ 62.000 

6.00 1.13 i06,.23 .oo .oo 906.53 .30 .o, .,a ,os.10 
180. 114. 62. .. "· 10, 2. 27. 12. 905.30 ... 3,28 6.00 2 .32 .060 .040 .060 .ooo 905.10 113.00 

• 025049 160. 160 • 170. 2 0 0 .oo 62.00 175.00 

0 

I 

02-07-92 08:(2:51 PAGE 

SECNO DEPTH CWSEL CRIWS WSELK EG BV BL OI,OSS BANX ELEV 

Q QLOB QCB QROB ALOB ACS AROB VOL TWA LEYT/RIGHT • TIMI! VLOB VCB VROB XNL XNCB """ - El.MIN 6STA 

SLOPE Xl.OBL XLCH XI.OHR rTR.:IAL IDC ICONT CORAA TOPWID ENDST 

•SECNO 6.900 

1301 HV CHANGED MORE THAN HVINS 

7185 NINIHUH SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

6.9-0 2.54 907.84 907.84 .00 908.55 .82 1.51 ... 905.50 

180. 18. 130. 31. •• , .. . . 27. 12, 905.50 

••• 3.17 8.27 3.34 .060 .040 .050 .ooo 905.30 4.03 

.014729 90. 80. 80. 3 17 0 .oo 20.59 24,62 

0 

,..SECNO 6.940 

3470 ENCROACBME~ STATIONSc 75.0 208.0 TYPE- TARGET• 133.000 

6.94 3.39 908,77 .oo .oo 5109.10 .33 .15 ·" 906.58 

180. 16. 149. 15. .. 30. .. 27. 12, 5106.48 ... l,i'l 4.99 L75 .060 .040 .060 .000 5105. JS 86.57 

• 004404 20 • 20. 20. 5 0 0 .00 26.07 112.U 

0 

• 



•SECNO 6.950 

3470 ENCROACBKENT STATIONS• 75.0 208.0 =•- TARGET• 13L000 

6,95 3.43 '908.96 .00 .00 909.28 . ll • 17 ,01 106. 73 

180. ... l48 • ... 10 • JO, .. 27. ". 906.53 

••• J.U 4.89 1.72 .OfiO .040 ,0fi0 .coo 905, 53 86.:U • • 004138 40. ••• ••• 2 0 0 ,00 2'6.41 112.eo 

0 

.. SECNO 7.000 

1470 ENCROACaKENT STATIONS• 75.0 208.0 =•- 1 TARGET• 133.000 

7.00 'l,46 909,U .oo .oo 910.20 ,ll ,92 .oo 907.63 

180. , .. 148. ,. . 10. 31. . . 27. 12. 907.53 

• 71 1.67 4 .84 l. 70 .060 .040 .060 .000 906. 4l 86.JO 

• 004014 225. 225 • 225. 2 0 0 .oo 26.58 112.87 

0 

"'SECNO e.ooo 
WATER EL•XS CARD• 915,llO 

e.oo 6 .01 915 .11 .00 .00 915.14 • OJ ... .17 917.40 

180. o. 180. o. o. 128. o. ,,. 12. 916. 70 

.,, .00 1.40 .00 .Of!iO .040 .060 .000 909.10 11. 59 

• 000310 578 • 578. 578. 0 0 0 .oo 38. 78 50.36 

0 

02-07-92 08:42;51 PAGE 

SECNO DEPTH CWSEL CRIWS WSELJ< EG "" R1, OLOSS BANK ELEV 

Q QLOB QCH OROB ALOB ACH AROB VOL T>IA LEFT/RIGHT 

Til<E VLOB VCB VROB XllL XNCB XNR WTll Et.HIN SSTA 

SI.OPE XI.OBI, XI.CH l<l.OHR ITRIAL IOC ICONT CORAR 'I'OPWID E?WST 

• •SECNO ', . 000 

9.00 4.97 9-15.17 .oo .oo 915.20 .Ol .06 .oo 913.50 

lH. o . 137. 2. l. . .. •• "· 12. 913.50 

••• .31 1.50 .37 .060 .040 .060 .ooo 910.20 68.74 

.000109 185. 185. 185. 2 0 0 .oo 32.01 100.75 

0 

CCHVa .600 CEHV .. .950 

•SECNO 10.000 

3685 20 TRIALS ATTEMPTED WSEL,CWSEI. 

3693 PROBABLE KINIK'JM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

10.00 1.39 915.69 9H,89 ,00 916. 37 ... ,Ol .43 915.SO 

13'9. o. 138. o. o. 25. o. "· 12. 915.50 

.86 1.15 S.61 L25 .060 .040 .060 .ooo 914.5'0 69.83 

• 023322 .. .. .. 20 14 0 ,00 27.43 97.26 

0 

•SECNO u.ooo 

3470 ENCROACRKENT STAT~ONS• l.O 108.0 =•· l TARGET• 107.000 

11.00 l.00 918.10 .oo ,00 918. Jl ·" l.Bl .15 918.80 

139. o. 139. o. o. , .. o • ,., 1 J' !illB.00 .. , .oo J.90 .25 • 060 .040 .060 .ooo 915.10 39.46 

• 005616 179 • 179. 179. 4 0 0 .oo 30,46 59.92 

• 



• 

• 

• 

0 

•SECNO 11.900 

0 

0 

11.90 3.33 919.43 .00 .00 919.56 

139. 0. 139. 0. 0. • •• 
.,0 .00 2.92 .01 .060 .o,o 

.002831 300. 300. JOO. • 0 

•SECNO 12 .coo 
]685 .ZO TRIAI.S A'lTEIG'TBD WSEL,CWSEL 

]69] PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITIC.Al. DEPTH ASSUMED 

12 .oo .78 920,98 920,98 .00 9:21.24 

139. 5. 119. 15. ,. "· 
.91 1.64 4.35 1.77 .060 ,040 

,022852 100. 95. 100. 20 17 

02-07-92 08:42:51 

...................•..•..•.••........•............ 
REC2 RELEASE DATED NOV 76 UPDATED MAY 1984 

ERROR CORR - Ol,02,0) 1 04 1 05,06 

MODIFICATION - 50,Sl,52,53,54,55,56 

IBH-PC-XT VERSION AUGUST 1985 

.............................•...•................ 

.13 1.16 .06 920.00 

0. "· ll. 919, 40 

,060 .ooo 916, 10 17.42 

0 .00 26.70 44.l.l 

·" .59 .12 920.CO 

•• "· "· 920.40 

,060 .ooo 920,20 59.08 

0 .00 80.41 139.49 

PACE 

THIS RUH EXECUTED 02-07-92 



• 

• 

• 

Tl RANDOLPH DRAIN FLOOD LEVEL STU'Dr DEVELOPED CONDITION 

T2 STRETCH BETWEEN BECJ; ROAD AND 6 P'T CULVERTS AT LEXINGTON OR 

Tl Hc?fEELY 6 LINCOLN ASSOCIATES, INC, OT: DEC, o,. 1991 

Jl ICHECK INQ NIKV IDIR STRT METRIC BVINS Q NSEL 

-10, 3. o. o. .000000 .00 .o o. 882,500 

J2 NPROF !PLOT PRl"VS XSEC'V XSECB •• ALLOC , .. CBNIM 

15,000 .ooo -1,000 .ooo .ooo .ooo .ooo .ooo .000 

0 

02-07-92 

SECNO 

Q 

TIKE 

SLOPE 

•PROP 2 

08142:51 

DEPTH 

QLOB 

VLOB 

XLOBL 

CWSEL 

QCB 

VCR 

XI.CB 

CCBV• .]00 CEBV• .500 

•SECNO 1.000 

CRIWS 

QROB 

VHOB 

XLOBR 

WSELJI:: EG 

ALOB ACH 

XNL XNCH 

!TRIAL IDC 

BV 

>.ROB 

XIIR 

ICONT 

BL 

VOL 

""' 
CORAi< 

OLOSS ~ ELEV 

TWA LEFT/RIGHT 

ELMIN SSTA 

TOPWID EHDST 

2800 NAT Ql• 99. 2 6 WSEL• 882.50 ENC Ql• 104.13 WSEL• 882.60 RATIO• -.0490 

NAT Ql• 104. RATIOS LOB, CB, ROB• .0015 .9985 .0000 WSEL• 882.60 

3470 ENCROACHMENT STATIONS• 22.0 60.0 TYPE• • TARGET• .002 

1.00 4.70 882.50 • 00 882.50 882.80 • 30 .oo .00 882.20 

4]]. o. 433, o. o. , .. o. o. o. 885.60 

.oo .oo 4.40 .oo ,080 .OJO .oeo ,000 877. 80 22.00 

• 001928 o . o. o. 0 0 0 .00 31.71 53.71 

•SECNO l.250 

2800 NAT Ql• 41.21 WSEL= 885.08 ENC Ql• 43.84 WSEL• 885.18 RATIO• -.0639 

NAT Ql• ... RATIOS LOB,CB,ROB= .0000 1.0000 .0000 WSEL• 885.18 

]301 BV CHANGED MORE TRAN BVINS 

3685 20 TRIALS AlTEMPTED WSEL,CWSEL 

3693 PROBABLE HINIHUH SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACRKENT STATIONS• 20.0 57.0 TYPE• • TARGET• .ooo 
1.25 3.55 885.08 885.08 885.08 886 .19 l.11 .23 .40 887.40 

433. o. 433. 0. o. 51. o . o. o. 888.70 

• oo .oo 8.44 .00 .080 .030 .080 .ooo 881.53 25.68 

.011041 ,o. ,o. ,o. 20 15 0 .oo 23.48 49.16 

0 

•SECNO l.500 

WATER EL•X5 CARO• 889,290 

2800 NAT Ql• 176. 2 6 WSEL• 889.29 !NC Ql• 182.41 11'S!L- 889,39 RATIO• -,0349 

NAT Ql• 18 3. RATIOS LOB,CB,R.OB• .0029 .9971 .0000 ll'SEL• 889.39 

PQ 

.000 

!TRAC! 

.000 

PAGE 



3470 ENCROACBMENT STATIONS• 20.0 57.0 TYPE• • TARGET• .003 

1.50 6 .titi 889.29 .00 889.29 889.43 ·" • 10 ·" 888.50 

4 33. o. 433. o. o. 146. 0. 0. o. 889.80 

.01 .00 2.97 .00 .080 .OJO .000 .000 882.63 20.00 

• 000623 60. 60. 60 • 0 0 0 .00 35.89 55.89 

• 0 

l 

02-07-92 08142:51 PAGE 

SECNO DEPTB CWSEL CRIWS WSEIJt. EG l!V BL OLOSS BM1< ELEV 

Q QLOB QCB QROB Al.OB ACB AROB VOL TWA LEFT/RIGHT 

TIHE VLOB VCB VROB ,00. XNCB XNR WTN ELHIN &STA 

SLOPE XLOBL XLCB XLOBR ITRIAL roe ICONT CORAR TOPWID ENDST 

•SECNO 2.000 

2800 NAT Ql• 162.76 WSEL• 889.29 ENC Ql• 168.78 WSEL• 889.39 RATIO• -.0370 

NAT Ql• 169. RATIOS LOB,CB,ROB• .0027 .9973 .0000 WSEL• 889. 39 

3470 ENCROACBHZNT STATIONS• 20.0 57.0 TYPE• • TARGET• .003 

2.00 6. 2 J 889. 29 .oo 889.29 889.44 . 15 • 01 .01 888. titi 

4 33. 0. 433. 0 • 0. 139. o. o. o. 889.96 

.01 . oo J.13 .oo .080 • 030 .080 .000 883.06 20.00 

• 000722 15. 15 . 15. 0 0 0 .oo 35.57 55. 57 

0 

•SECN'O 2. 100 

2800 NAT Ql• 164.26 WSEL• 889.32 ENC Ql• 170.60 WSEL• 889.42 RATIO• -.0386 

NAT Ql• 171. RATIOS LOB,CB,ROBa ,0030 .9970 .0000 WSEL"' 889.42 

3470 ENCROACBKEHT STATIONS• 20.0 57.0 TYPE• TARGET• .003 

2.10 6.26 889.32 .oo 889.32 889.47 . 15 . OJ .00 888.66 • 433. o. 433. o. o. 139. o. o. o. 889.96 

• 01 .oo 3.11 .00 .080 .030 .080 .000 883.06 20.00 

.000713 40. "· JO. 0 0 0 .oo 35.61 55.61 

0 

•SECNO 2.250 

2800 NAT Ql• 102.05 WSEL• 889.45 ENC Ql• 107.91 WSEL• 889.55 RATIO• -.0575 

NAT Qlar 108. RATIOS LOB, CB, ROB: .0000 1.0000 .0000 WSEL,. 889.55 

3470 ENCROACHMENT STATIONS• 10.0 57.0 TYPE• • TARGET• .000 

2.25 4.85 889.45 .oo 889.45 889.68 .22 • l7 . 04 889.50 

433. o. 433. o. o. 114. o • l. o. 889.80 

.02 • 00 3.80 .00 .000 .030 .080 .ooo 884,60 10.27 

• 001793 154. 159 • 15'1. 2 0 0 .oo 45,40 55.67 

0 

•SECNO 2. 400 

2800 NAT Ql• 69.18 WSEL• 889.4S ENC Ql• 73.35 WSELa 889.SS RATIO• -.0603 

NAT Ql• 73. RATIOS LOB,CB,ROB• .0000 l. 0000 .0000 WSEL• 889.55 

3470 ENCROACHMENT STATIONS• 10.0 57.0 TYPE• • TARGET• .000 

2.40 4. 16 889.46 .oo 889. 4 5 889.86 ·" .o, . o, 890.20 

43). o. 433. o. o. 85. o. l. o. 890.50 

.OJ .00 5.12 .oo .080 .030 .080 .000 885.30 14.43 

.003899 35. "· "· 2 0 0 .00 38. 56 52.98 

• 



0 

02-07-512 08:42151 PAGE 

SECNO OEPTB CWSZL CRIWS WSEL!t EG BV m. OLOSS BAm< EI.EV • 0 QLOB QCB QROB AI.OB ACB AROB VOL TWA LEF'I'/RIGBT 

TIMB VLOB VCB VROB XNL XIICB XIIR W'1'II ELMIH SSTA 

SLOPE XLOBL XLCB XLOBR ITR.IAL IDC ICONT CORAR 'l'OPWID EHDST 

•SECHO 2.450 

2800 NAT 01• 62.24 WSEL• 889.58 ENC 01• 66.13 WSEL• 889. 6 8 RATIO- -.0624 

NAT Ola "· RATIOS LOB,CB,ROB• .0000 1.0000 .0000 WSEL .. 889. 68 

3470 ENCROACBMEN'l' STATIONS• 10.0 57.0 TYPE• • TARGET• .ooo 
2.45 3.98 889.58 .00 889.58 890.06 .48 .16 .o, 890.50 

4ll, o. 433. 0. o. 78. o. l. 0. 8510.80 

.OJ .oo 5.55 .oo .oeo .030 .080 .000 885.60 15 .48 

.004822 "· 37. "· 2 0 0 .oo 36.83 52.30 

0 

'!'SECNC 2. 500 

2800 NAT 01• 50.510 WSEL• 890.08 ENC 01• 54.46 WSEL• 890,18 RATIO• -.0700 

NAT 01• "· RATIOS LOB,CB,ROB• .0000 1.0000 .0000 WSEL• 890.18 

3470 ENCROACBMENT STATIONS• 40.0 166.0 TYPE• • TARGET• .ooo 
2,50 3.78 8510.08 .00 8510.08 890.56 . 48 . ,o .00 892.50 

4)3. o. 433. o. 0. 78. o. l. o. 892.00 

.OJ .00 5.56 .00 .oeo • 030 .080 .000 886.30 102.U 

• 001195 84 . 86. 85. 2 0 0 .oo 50.13 153.04 

0 

•SECNO 2.550 • 2800 NAT 01• 52, 76 WSEL• 890.33 ENC Ol• 56.42 WSEL• 890.43 RATIO• -.0693 

NAT Ql• "· RATIOS LOB,CH,R.08• .0000 1. 0000 ,0000 WSEL• 890.43 

3470 ENCROACHMENT STATIONS= 40.0 166.0 TYPE'" • TARGET• .000 

2.55 3,81 890. 31 .oo 890.33 890.78 ·" • 21 .00 892. 70 

433. 0. 433, 0. o. 79. o. l. o. 892.20 

.OJ .oo 5.47 .oo .000 .030 .000 .coo 886.50 102.28 

,006973 J,8. 30. 40, 2 0 0 .oo 50.92 1~3.20 

0 

•SECNO 2.560 

2800 NAT 01• 52.94 WSEL- 890.64 ENC Ol• 56 .65 WSEL• 890.74 RATIO• -.0700 

NAT Ql• '7. RATIOS LOB I CB I ROB• .0000 1.0000 ,0000 WSEL• 890. 74 

3470 ENCROACHMENT STATIONS• 40.0 166,0 TYPE• • TARGET• .000 

2.56 3.84 890.64 .00 890.64 891.09 .45 .31 .oo 893.00 

433. o. 433. 0. o. 81. o • 1. l. 892.50 

.04 . 00 5. 37 .00 .oeo .030 .oeo .ooo B8!5.80 101.56 

• 006722 26 • "· '0. 2 0 0 .00 51.84 153.39 

0 

02-07-92 08;42:51 PAGE 

• 



• 

• 

• 

0 

SECNO oi::PTe CWSEL CRIWS WSEU BG RV III. OLOSS BAN1< ELEV 

Q QLOB QCB QROB ALOB ACB AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCB VllOB XHL XNCB Xl!R ,,.,,. El.MIN SSTA 

SLOPE XLOBL XI.CB XLOBR ITRIAL IDC ICOHT CORAR TOPWID ENDST 

•SECNO 2.570 

2800 NAT Ql• 51.12 WSEL- 8510.77 ENC Ql• 54.27 WSEL- 8510.87 RATIO- -.006 

NAT Qh "· RATIOS LOB,CB,ROB• 

3470 ENCROACHMENT STATIONS• 

2. 57 J.78 890. 78 

4J3. o. '33. 

-04 .00 5.55 

• 007170 13 • "· 
•SECNO 2. 600 

3470 ENCROACRKENT STATIONS• 

2.60 1.85 890.515 

433. 0. 4 33, 

.04 .co 5.64 

.0080551 13, 23. 

40.0 

• OD 

u, 

.OD 

30. 

68.5 

.OD 

o. 
.co 
JO. 

.0000 1.0000 

166.0 TYPE• 

8510.77 

0. 

.080 

0 

120, 5 

8510 .514 

0, 

.080 

8511.26 

76. 

.OJO 

0 

TYPE• 

8511.44 

77, 

.OJO 

0 

.0000 WSEL• 8510.87 

4 TAR.GET• ... . 15 

U, 

.080 

0 

l. 

.000 

.OD 

TAR.GET• 

,49 • 17 

o. 1. 

.oso .coo 
0 ,OD 

.ooo 
,01 .. 

887,00 

50.22 

52.000 

,01 

l, 

ee,.10 

52.00 

8513.20 

102.84 

153.06 

9951U.60 

5151515151 .60 

68.50 

120.50 

0 

CCRV• .JOO CEHV• .500 

•SECNO 2. 700 

2800 NAT Qlo 50.JO WSEL:s 8513.28 ENC Ql• 53.06 WSEL• 8513. 38 RATIO• -.05451 

NAT Ql• 53, RATIOS LOB,CB,ROB• .0000 1.0000 .0000 WSEL- 8513. 38 

3301 B"t/ CBANGED MORE THAN BVINS 

368 5 20 TRIALS ATI"EKPTED WSEL,CVSEL 

36513 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTB ASSUMED 

3470 ENCROACBH.ENT STATIONS• 16 4. !ii 179 .o TYPE• 4 TAR.GET• .ooo 

34515 OVERBANX AREA ASSUMED NON-EFFECTIVE,ELLEA• 8515.00 Et.REA• 89 5. 00 

0 

2.70 

433. 

,04 

.008222 

02-07-512 

5ECHQ 

Q 

TIME 

SLOPE 

:l.07 

o. 
,DD 

130. 

893.28 

433. 

10. 00 

75, 

08:42:51 

DEPTH 

QLOB 

VLOB 

XLOBL 

CWSEt 

QCB 

VCB 

XLCB 

o. 
,DD 

60. 

CRIWS 

QROB 

VllOB 

XLOBR 

893.28 

o. 
.080 

20 

ALOB 

XNL 

!TRIAL 

4 3. 

,025 

ACB 

XNCB 

IDC 

" 

1.55 

o. 
.080 

0 

!!V 

AROB 

Xl!R 

ICON"l' 

.61 

l. 

.ooo 
,DD 

!!L 

VOL 

WTM 

CORAR 

.53 

I• 

890.21 

14. 12 

e,c.22 

8512.00 

164.510 

179.02 

QLQ55 !,.A_!fl':. ELry 

'ni'A LEFT/RIGHT 

El.MIN SSTA 

TOPWID ENDST 

PAGE 



• 

• 

• 

SPECIAL BRIDGE 

5227 DOWNSTREAM ELEV IS 89:2.22 ,NOT 893.28 BYORAULIC JUMP OCCURs DOWl'ISTREAM (IF LOW FLOW CONTROLS) 

SB XJ< 

1.05 

•SECNO 2. 800 

Xl<OR 

2.49 

COFQ 

3.00 

RDU:N 

.00 

BWC 

14 .00 

BWP 

4.20 

898.24 EXCEEDS 1.5 DEPTB 

BARJ!A 

38.60 
•• 

.00 

ELCHU 

890.70 

PRESS FLOW BECAUSE EGLWC OF 

2800 HAT Ql• • 232. 46 WSEL• 897.90 ENC Ql• 

NAT Ql• 238. RATIOS LOB,CB,ROB• • 0000 1, 0000 

237.51 "°SEL• 

.0000 WSZL• 

8518,00 RATIO• -.0217 

89 8. 00 

WATER EL•CHANCB FROM NATURAL PROFILES BRIDGE 

3470 ENCROACEIMENT STATIONS• 164. 9 179.0 TYPE• .coo 

3495 OVER.BA.NX AREA ASSUMED NON-EPPECTIV!,ELLEA• 898.66 EI.REA• 898.66 

:2.80 7.69 897. 510 • 00 897. 90 898 .15 .25 .o, ·" 890.22 

433. o. 433. 0. 0. 109. o. '. l. 892.00 

.04 .oo 3. 519 .oo .080 .025 .080 .coo 890.21 164.90 

.000529 , .. , .. , .. 0 0 0 .00 14. 12 179.02 

0 

CCHV• .Boo CEHV-.. .900 

•SECNO 2.900 

]470 ENCROACHMENT STATIONS• 92.0 146. 0 TYPE• TAAGETa 54.000 

2.90 7.31 898.ll .00 89 8. 31 898, 33 . o, • 00 • 18 99999.00 

43]. 0. 433 • 0. o. 355. o. '. l. 99999.00 

• 05 • 00 1.22 .oo .080 .040 .080 .coo 891.00 92 .00 

• 000114 10. 20. 30 • ' 0 0 .00 54 .co 146.00 

0 

•SECNO 2,950 

2800 NAT QI• 812.74 WSEL• 898.35 ENC Ol• 812.74 WSEL .. 898.45 RATIO• .0000 

NAT Ql• 840. RATIOS LOB,CB,ROB• • 126 3 . 809 0 .0646 WSEL .. 898,45 

3470 ENCROACHMENT STATIONS• 44 .5 197. 3 TYPE• 4 TARGET• .032 

2. 9 5 7. 34 898.34 .oo 898.35 898,]5 • 01 .01 • 01 89].00 

433. " . ]6]. 21. 189. 520. ,o. 3. l. 893,00 

. o, ·" • 70 ·" .080 .040 .080 .000 891.00 44.47 

.000030 ,o. 100. 150. ' 0 0 .00 152.8] 197. 30 

0 

02-07-92 08:42:51 

SECNO DEPTB CWSEL CRIWS WSEL:K EG av l!L OLOSS BANl< ELEV 

Q QLOB QCB QROB ALOB ACB AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCB VROB XNL XNCB XNR WTN ELMIN SSTA 

SL-OPE XI,OBL XL-CH X!.-OBR !TRIAL !DC !CONT C:OPi~ TO?W!D EHDST 

•SECNO ],000 

2800 NAT Ql• 151.13 WSEL• 8'98.]6 ENC Ql• 151.13 WSEL- 898.46 RATIO• .oaaa 
NAT Ql• 159, RATIOS LOB,CB,ROB• .3242 .2814 • 39 44 WSEL• 851B,46 

ELcBD 

no.21 

PAC:!! 



• 

• 

• 

3470 ENCROACBJ(EN'T STATIONS• 24. 7 125.2 TYPE• 4 TARCiET• .052 

J.00 5.16 898.36 .oo 898.36 898.41 ·" .o, • 04 894.60 

433. 135. 130. 168. 115. 44. 149. '. I• 894,60 

• l 3 1.17 2, 97 1.13 .080 .040 .080 .ooo 893.20 24.66 

.000898 264. 259 • IS. ' 0 0 .oo 100.52 125.11 

0 

CCBV• .JOO CEBV• .500 

•SECNO J.500 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH ASSUMED 

J.50 J.04 902,24 902.24 902.24 902.12 .47 1.50 .21 900.80 

UJ. "· 199. 142. "· "· SI. •• ,. 900.50 

.17 2.27 1.66 2. 77 .060 .035 ,060 ,000 899.20 77.44 

,010971 710. 750. 615. " 14 0 .oo 124,61 2 02, 06 

0 

•SECNO J.750 

2800 NAT OI• 69.84 WSEL• 903.98 ENC Ol• 69.84 WSEL• 903.98 RATIO• .0000 

NAT 01• 70. RATIOS LOB,CB,ROB• 

3470 ENCROACHMENT STATIONS• 

J,75 4. 17 903,97 

433. 42. 210. 

• lB 1.92 5.88 

• 003869 195 • 250. 

0 

•SECNO 4. 000 

4.00 4,22 904.72 

433. 160, 114, 

·" 1,16 2. 94 

.000948 2 JO, 265, 

0 

CCHV• .600 CEBV• .800 

•SECNO 4,250 

4.25 J. 9 4 904.74 

433. 71. 253. 

·" • 70 2.73 

,000340 so. so. 
0 

02-07-92 

SECHO 

0 

TIME 

SLOPE 

08142:51 

OEPTB 

OLOB 

VI.OB 

XLOBL 

CWSEL 

OCB 

VCR 

XLCB 

SPECIAL BRIDGE 

266.5 

.00 

181. 

2. 32 

26 5, 

.00 

158. 

1. 19 

245. 

.00 

110 • 

• 74 

so. 

CRIWS 

QROB 

VROB 

XLOBR 

,0984 

JJJ.6 

903,98 

"· 
.060 

l 

904.71 

138. 

.060 

0 

904.73 

101. 

• 060 

0 

WSEU. 

AI.OB 

XNL 

ITRIAL 

.4828 

TYPE• 

904.27 

36. 

.035 

0 

904.77 

"· 
.035 

0 

904.81 

"· 
.025 

EG 

ACB 

XNCB 

IDC 

0 

, 4188 WSEL• 903.98 

4 TAR.CiET• 

• 30 

"· 
.060 

0 

.os 
133. 

.060 

0 

.07 

148. 

.060 

0 

BV 

AROB 

XNR 

ICONT 

1.51 

10. 

.ooo 
.oo 

.42 

11. 

.ooo 
.00 

.OJ 

11. 

.ooo 
.00 

BL 

VOL 

WT!< 

CORAR 

,004 

·" 901,20 

4. 901. 70 

899.80 266.54 

67.06 333.60 

.08 902.10 

•• 901.80 

900,50 42.51 

186.24 228.75 

.o, 900.80 

s. 900.81 

900.80 55. 33 

208.00 263.JJ 

OLOSS BAN!. ELEV 

TWA LEFT/RIGBT 

ELKIN SSTA 

'l'OPWID ENOST 

5227 DOWNSTREAM ELEV IS 902,18 ,NOT 904, 74 HYDRAULIC JUMP OCCURS DOWNSTREAM ( IP LOW PLOW CONTROLS) 

SB x,; 

1.05 

XJ:.OR 

J. J J 

COPQ 

J.00 

RDLEN 

.00 

BWC 

2 J. 50 

BWP 

8.00 

!WU<A 

34,00 

ss 
.00 

ELCBU 

900.90 

ELCBD 

900.80 

PACiE 



• 

• 

• 

•SECNO 4. 500 

PRESSURE AND WEIR FLOW 

EGPRS EGLWC Bl QWEIR QPR IIARXA TRAPEZOID El.LC ELTRD 

ARJ!A 

913.13 906.08 . oo 264. 169. 34. 37 • 903.30 905.01 

4.50 5.21 906.01 .00 906.0l 906.03 .02 1.21 .oo 900.80 

433. 100. 200. 133. 238. 122. 294. 12, 5. 900.81 

.25 ·" 1.64 ·" .060 .025 .060 .000 900.80 21.02 

• 000084 ,o . ,o. ,o. 0 0 ' .oo 281.30 302.32 

0 

CCHV• .400 CEHV• .600 

•SECNO 4.750 

2800 NAT Ql• 310.13 WSEL• 906.03 ENC QI• 310.73 WSBL• 906.13 RATIO• .0000 

NAT Ql• 330. RATIOS LOB,CB,ROB• ,4232 • 1686 .4083 WSEL• 906.13 

0 

0 

3410 ENCROACaHZNT STATIONS• 

4.75 4. 7] 906.03 

433. 182. , .. 
·" . " 1.42 

• 000215 llO • ,o. 

•SECNO 5.000 

3470 ENCROACHMENT STATIONS• 

5.00 

32 3. 

• 51 

• 000269 

02-07-92 

SECNO 

Q 

TIME 

SLOPE 

•SECNO 5.500 

3,60 906.20 

141. "· 
. 74 1. 34 

685 . 745. 

08:42:51 

DEPTH 

QLOB 

VLOB 

llLOBL 

CWSEL 

QCR 

VCB 

XLCB 

3470 ENCROACBKENT STATIONS• 

s.so 3.64 906.24 

323, 52. 204. 

·" .35 • 58 

• 000045 280. 285, 

77, 7 

.oo 
173. 

• 73 

20. 

12 5. 0 

• 00 

103. 

. '5 

790. 

CRIWS 

QROB 

VROB 

llLOBR 

ll0.0 

.00 

"· 
• 35 

305. 

257.5 

906.03 

247. 

.060 

332.0 

906.19 

190. 

.060 

' 

WSEIJt. 

ALOB 

lOO. 

ITRIAL 

330.0 

906 .::Zl 

149, 

.060 

2 

TYPE • 

906.04 ... 
.040 

0 

TYPE• 

906.21 

59, 

,040 

BG 

ACB 

XNCB 

IOC 

0 

TYPE• 
906.24 

353. 

.040 

0 

4 TARGZT.: 

• 01 • 01 

237. 13. 

.060 .ooo 
0 .00 

TARGET• 

.01 

160. 

.060 

0 

BV 

AROB 

Xl'R 

ICONT 

• 17 

21. 

.ooo 
.00 

l!L 

VOL 

WTll 

CORAR 

TARGET• 

.oo .03 

190 • "· 
.060 .000 

0 .oo 

.059 

.oo 902,20 

5. 902.30 

901.30 77.67 

179 .so 257.46 

207.000 

.oo 903.10 

•• 903.60 

902.60 134,00 

197.U 331.99 

OLOSS BANJ: ELEV 

TWA LEFT/RIGBT 

ELMIN SSTA 

TOPWID ENOST 

220.000 

.oo 902,90 

10. 903.00 

902.60 117.05 

212,95 330.00 

PAGE 



• 

• 

• 

0 

CCHV• .600 CEHV• .950 

•SECNO 6.000 

H.70 ENCROACBKENT STATIOKS• 111.0 

6.00 1.14 906, 24 .oo 
180. 114. 62. 5. 

.68 J.24 5.93 2.30 

• 024174 160 • 160. 170. 

0 

•SBC!IO 6,900 

3301 8V CHANGED MORE TRAN HVIHS 

7185 MINIMUM SPECIFIC ENERGY 

3720 CRITICAl. DEPTH ASSUMED 

0 

0 

l 

0 

6.90 2.S4 907. 84 

180. 18. 130. 

.68 3, 11 8.28 

• 014735 80 • 80. 

•SECt.O 6.940 

3470 ENCRO~CBMENT STATIONS• 

6.U 3 • .19 ,oa. n 
180. "· 149, 

••• 1.71 4.99 

• 004401 20. 2\) • 

•SECNO 6.950 

3470 ENCROACHMENT STATIONS• 

02-07~92 

SECNO 

0 

TIME 

SLOPE 

6,95 

l8C. ... 
.004US 

08:42:51 

DEPTS 

,01..0B 

VLOS 

,J.43 

16. 

1.69 

40. 

CWSEL 

QCH 

vca 

XLCH 

908.96 

148. 

4.89 

40. 

•SECNO 7.000 

3470 ENCROACHMENT STATIONS• 

7,00 J.45 90L89 

180. l6. 149. 

• 70 1.67 4.84 

• 004013 225 • 22.5. 

0 

907.84 

31. 

3. 34 

so. 

75.0 

.oo 
15. 

l.75 

20. 

75.0 

CRlWS 

OROS 

VROB 

XLOBR 

.00 

16. 

1.72 

40. 

75.l) 

.00 

16. 

1.70 

225. 

175.0 

906 .23 

lS. 

.060 , 

907.84 

6. 

.060 

5 

208.0 

909.77 

•• 
.060 

5 

208.0 

WSZLK 

AI.OB 

Xl!l. 

TYPE• 

906.53 

10. 

.040 

0 

908.66 

16. 

.040 

17 

TYPE• 

909-.10 

30. 

.040 

0 

=•· 

EG 

ACH 

XNCH 

!TRIAL IDC 

i08.96 'iOJ.28 

10. 30. 

.060 .040 

2 0 

208.0 =•· 
909.139 910.20 

10. 31. 

.060 .040 

2 0 

l TAR.GET• ... .02 

2. 26. 

.060 .000 

0 .00 

.82 LO 

•• 26. 

.060 .000 

0 .oo 

l l'ARGZT• 

·" ·" 
•• 26. 

.060 .000 

0 • 00 

l TARGET• 

BV 

>.ROB 

""" 
ICON'!' 

.Jl .. 
.060 

0 

!!l. 

vol. 

WTN 

CORAR 

.17 ,. . 
.000 

.00 

l TARGET• 

.31 .92 

9. , .. 
.060 .000 

0 .00 

62.000 

·" 905.10 

10. 905,JO 

905.10 113.00 

62.00 175.00 

.50 905.50 

10 • 905, 50 

905.JO 4,03 

.20.S9 24.62 

l3LOOO 

.29 ,o,.s.a 
10. 906.48 

905.38 86,57 

26.09 112.64 

133.000 

OLOSS BAM'X ELEV 

TWA LEi'T/RlGBT 

EI.MIN SSTA 

TOPWID ENDST 

.01 906. 7J 

10 • 906.63 

905.5) 86.39 

26.41 112.80 

133.000 

.00 907.63 

ll. 907. Sl 

906.43 86.30 

26 • .58 112 .88 

,AGE 



•SECNO 8.000 

WATER EL•X5 CARD• 915.110 

8.00 6.01 915.11 .oo 5115. ll 5115.14 .OJ ... .17 5117. 40 

180. o. 180. o. o. 128. o. 27. 11. 916, 70 

.92 .oo 1.40 .oo .060 .040 .060 .ooo 909.10 11. 551 

.000310 578. 578. 518. 0 0 0 .oo 38.78 50.Jti • 0 

•SECNO 51.000 

2800 HAT oi- 79.12 WSEI.• 915,17 ENC 01• 751.12 WSEL• 915.l7 RATIO• .0000 

HAT 01• 79. RATIOS LOB,CB,ROB• .0033 .51850 .0117 WSEI.- 915.17 

3470 ENCROACRMZNT STATIONS• 651.5 518 .8 TYPE• • TARGET• .002 

,.oo 4.97 9]5.17 .00 91~.11 ,n.20 .OJ . 06 .00 9]3.50 

139. o. 131. 2. 1. . ,. • • , .. 11. 5113.50 .. , .30 1.50 ·" .060 .040 .060 .000 U0.20 0,52 

• 000308 185 • ies. 185. 0 0 0 .oo 251.28 518, 79 

0 

CCBV• .600 CEEVc: .950 

•&ECHO 10.000 

2800 HAT Ql• 51.10 WSEL• 5115,U ENC 01• l0.ti5 W&EL• 915.519 RATIO- -.1696 

NAT 01• l l. RATIOS LOB, CB, ROB• .oon ,95135 .0048 wsin.- 915.99 

3685 20 TR.IM.S AT'l'EMPTED WSEL,CWSEL 

3693 PROBABLZ MINIMUM SPECIFIC !NER.GY 

J720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS• 70.5 95.5 TYPE• • TARGET• .006 

l 

02-07-92 08;42:51 PAGE 

SECNO DEPTR CWS!L CRIWS WSEIJI ,,,, BV !!I, OLOSS BIJll<EI.EV 

• Q QLOB OCH QROB ALOB ACB AROB VOL TWA .LEPT/RtGBT 

TIM2 VLOB VCE VROB XNL XNCH """ 
.,,,. EI.MIN SSTA 

5-:.0PE XLOB:. =• XLOBR ITRIAL !DC ICONT CORAR TOPlf'ID !NOST 

10.0C 1.38 915.88 5115.88 5115.SS, 9'15.38 . ,o • 01 ... 91S.50 

139. o. 139. o. o. 25. o. 28. II. 915.50 .. , .00 5.155 .oo .060 .040 .050 .ooo 9l4.50 70.50 

~024807 •• •• •• 20 l4 0 .00 25.00 95.50 

0 

•SECNO n.ooo 

1470 !NCROACBKENT STATIONS• 1.0 108.0 TYPE• TARGET• 107.000 

11. 00 3.02 5118.11 .oo 918.10 918.35 .23 l.91 ·" 918.80 

l 351. o. ll9. o. o. 36. 1. 28. 11. 918.00 

••• .oo J.85 .28 .060 .040 .OfiO .000 915,.10 39.40 

.005434 1751. 1751. 179. • 0 0 .oo 32,43 71.82 

0 

•SttNO 11.5100 

11,510 l,32 9151.42 .oo 5119.43 9151.55 .13 1.15 .06 no.oo 
119-. o. 139. o. o. ••• o • 28. 12. 919.40 

••• .00 2.92 .01 .060 .040 .0150 .000 916 .10 ]7.44 

.002850 300. 300. 300. • 0 0 .00 2ti.5O 43.95 

0 

• 



• 

• 

• 

,..SECNO 12.000 

2800 HAT Ql• 9 .19 WSEL• 920.i8 ENC 01• 

0 

l 

HAT Ql• 12, RATIOS LOB,CB,ROB• .0440 

3685 20 '.I'R!Al.S ATTEMPTED lfSZI.1 C'WSEL 

J693 PROB.laU: MINIMUM SP!CIPIC ENERGY 

1720 CRITICAL DEPTB ASSUMED 

1470 EHCROACBMBNT STATIONS• 70.0 110.0 

12.00 .82 921.02 921.02 no.,a 
139. 0. 139. 0. o. 

••• ,00 4,8' .00 .060 

• 0:17812 100. ••• 100 • 20 

02-07-92 08;42,51 

RC2 P.£1.!ASB DATED NOV 76 UPOA'I'EO MAY 19 S4 

ERROR CORR - Ol,02,0l,04t05,06 

MODIFICATION - 50,51,52,53,54,55,56 

IB-X-PC-XT VERSION AUGUST 1985 

.8244 

=--
921.l8 

29. 

.040 

11 

9.87 VSEL• 92l,06 RATIO• -.0732 

.1316 WSEL• 921.08 

• TARGET• ,176 

,37 .. , .22 920. 40 

0, 28. 12. 920.40 

.060 .000 '20.20 70.00 

0 .oo ,o.oo 110.00 

PAGE 

TBIS RUN EXECUTED 02-07-92 



• • • NOTE- ASTERIS~ (•) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUKHARY OF ERR.ORS LIST 

McNEELY' LINCOLN ASSOCIATES 

SUMMARY PRINTOUT TABLE 110 

SECNO CWSEL OIFD'S EG TOPWID QLOB QCH QROB PERENC STENCL STCHL STCBR STENCR 

1.000 882.50 .oo 882.80 41.14 .32 432.68 .00 .00 .oo 22,00 60.00 .oo 
1.000 882. so .00 882.80 ]l. 71 .oo 4Jl. 00 .00 .oo 22.00 22.00 60 ,00 60.00 

1.250 ees.oe .00 886.19 23.48 .00 43l. 00 .oo .oo .oo 20.00 57.00 .oo 
1.250 BBS.OB .oo 886.19 23.48 .00 433,00 .00 .oo 20.00 20.00 57.00 57.00 

1,500 889.29 . oo 889.43 45. 77 ., . 432.04 .oo .00 .oo 20.00 57.00 .oo 
i.500 ee;,.H .oo tiiiSi. 43 ]5.89 .00 4H,00 .00 .oo 20.00 20,00 57.00 57.00 

2.000 889.29 .oo 889.44 47.04 .. , 432 .17 .oo .00 .oo 20.00 57,00 .00 

2,000 889.29 .oo 889. 44 JS.SJ .00 4JJ .oo .oo .oo 20.00 20.00 57.00 57.00 

2.100 889. 32 .oo 889.47 47.52 ·" 4 32. 09 .oo .oo .00 20.00 57.00 .00 

2.100 889.32 .00 889.47 35.61 .oo 433.00 .oo .00 20.00 20.00 57,00 57,00 

2.250 889.0 .oo 889.68 45.37 .00 433,00 .00 .oo .oo 10.00 57 .00 .00 

2.250 989.45 .00 889.68 45.40 .00 433.00 .oo .00 IO.OD 10,00 51.00 51.00 

2,400 889.45 .oo 889.86 38.52 .00 433.00 .oo .oo .oo 10.00 57.00 .00 

2.400 889.46 .00 889.86 38.56 .oo 433.00 .oo .00 10.00 10.00 57.00 57.00 

2.450 889. SB .oc 890.06 36.80 .co 433.00 .00 .00 .00 l0.00 57.00 • 00 

2.450 889.58 .00 890.06 36.83 .00 433. 00 .00 .oo 10.00 10.00 57.00 57.00 

2.500 890. 08 .00 890.56 49 .98 .00 433.00 .oo .oo .00 40.00 166.00 .00 

2.500 890.08 .oo 890.56 50.13 .00 433.00 .00 .oo 40.00 ,o.oo 166 .00 166.00 

2.550 890. lJ .00 890.78 51. 79 .oo 4l3.00 .oo .00 .00 40.00 166.00 .oo 
2.550 890.ll -.02 890,78 50.92 .oo 4JJ.OO .00 .oo f0.00 ,o.oo JU.DO 166.00 



• • • 2 .560 890.64 .oo 891. OB 51.96 .oo 433.00 • oo .oo .oo ,o.oo 166.00 .oo 
2.560 890.64 .oo 891. 09 51.84 .oo 43] .oo .oo .oo 40.00 ,o.oo 166.00 1615 .oo 

SECNO CWSEL DIFltWS EG TOPNID OLOB OCB OROB PERENC STENCL STCBL STCBR STBNCR 

2.570 890. 77 .oo 891.25 50.20 .oo 43]. 00 .oo .oo .00 40.00 166.00 .oo 
2.570 890.78 .01 891.26 so.22 .oo 433.00 .oo .oo 40.00 40.00 166.00 Ui6.00 

2.600 890.94 .oo eu.u 52.00 .oo 433.00 .oo 52.00 68.50 55.00 192. 00 120.50 

2,600 890.95 .01 891. 44 52.00 .00 433.00 .oo 52.00 68.50 55.00 192,00 120.50 

2. 700 893.28 .oo 894.84 14. 12 .oo 433.00 .oo .oo .oo 164.90 1n.02 .oo 
2.100 891.28 .00 894,84 14. 12 .oo UJ.00 .oo .oo 11154.90 164 .90 17!L02 l7!L02 

2.800 897.90 .oo 89 8. 15 14 .12 .oo 433.00 .oo .oo .oo 164.90 179. 02 .oo 
2.800 897.90 .oo 898,15 14.12 .oo 4]].00 .oo .oo 164.90 164.90 179.02 179.02 

2,900 898. 31 .00 898,]] 54.00 .oo 433.00 .oo 54.00 92.00 91.00 173. 00 146. 00 

2.900 898,Jl .oo 898.33 54. 00 .00 UJ.00 .oo 54,00 92,00 91.00 173,00 146,00 

2.9SO 898.35 .oo 898.35 219.f;B 51. 14 152.02 27.24 .oo .oo 91.00 173.00 .oo 
2.950 898.34 .oo 898.35 152.81 48.65 ]6].04 21.11 .03 44 .47 91.00 173.00 197.10 

3.000 898.36 .oo 898.40 141.35 139. 52 124.28 169.21 .00 .00 63.00 12.00 .oo 
3.000 898.36 .00 898.41 100.s2 134.63 129.94 168.43 .05 24.66 63.00 12.00 125.17 

3.500 902.24 .00 902. 72 124.61 92.07 199 .15 141. 78 .oo .oo 135.00 146. 00 .00 

• ].500 902.24 .oo 902. 72 124.61 92 .07 199.15 141.78 .00 .00 135.00 146. 00 .oo 

3.750 903.98 .00 904.27 94.21 42.47 209.42 181.11 .00 .oo 281.00 29).00 .oo 
3. 7SO 903.97 -.01 904.27 67.06 41.78 210.24 180.98 .oo 266.54 281.00 291.00 331.61 

4.000 904. 71 .oo 904.76 186.41 160.44 114.28 158.28 .oo .oo llS.00 146.00 .oo 
4.000 904.72 .01 904. 77 186.24 160.18 )14.39 158.23 .oo .oo 135.00 146.00 .oo 

4.250 904.73 .oo 904.81 208.00 70.92 252.57 109.51 .oo .00 144.25 167.75 .oo 
4.2SO 904.74 .01 904.81 208.00 70.92 252.57 109.51 .00 .00 144.25 167.75 .00 



• • • 4. 500 906.01 .oo 906,0J 281.30 99.76 200.24 133.00 .oo .oo 144,25 Hi7. 75 .oo 
4.500 906.01 .oo 906.03 281.30 99. 76 200.24 13),00 .oo .oo 144. 25 167,75 .00 

4.750 906.03 .00 906.04 227.60 182.]] 74. 39 176.28 .oo .oo lfi].00 176.00 .00 

4.750 906. 03 .00 906,04 179.80 181.61 78.14 173.05 .06 77,67 163.00 176.00 257,47 

5.000 906.19 .00 906.20 197.65 141. 14 78.78 103.07 201.00 125.00 214.00 232 .oo 332 .00 

5,000- 906.20 .01 906.21 197.98 Hl .12 78.66 103.22 201.00 125,00 214.00 232.00 332 .oo 

5.500 906. 2 3 .00 906.23 212,92 51. 74 204.43 66.84 220.00 110. 00 170.00 270,00 ])0,00 

5.500 906.24 .01 906. 24 212.95 51. 76 204.39 66.85 220.00 110. 00 170.00 270.00 330,00 

6.000 906.23 .00 906.53 62.00 113, 52 61.93 4.54 62.00 Ill, 00 160.00 170.00 175. 00 

6.000 906. 24 .01 906.5] 62. 00 113.68 61. 72 4.60 62.00 113. 00 160.00 170. 00 17!>.00 

6. 900 907.84 .00 908.66 20.59 18. 2 5 110.42 31.33 .oo .oo 10.00 16.25 .00 

6.900 907.84 .oo 908.66 20. 59 18.25 130.42 31.33 .oo .oo 10.00 16.25 .oo 

SECNO CWSEL DIF~WS EG TOPWID QLOB OCH QROB PERENC STENCL STCBL STCBR STENCR 

6.940 908.77 .oo 909.10 26.07 15.80 148. 88 15. J2 133.00 75.00 95.00 105.00 208.00 

6.940 908.77 .oo 909.10 26.0B 15.81 148. 87 15. 32 133.00 75.oo 95.00 105.00 208.00 

6.950 908.96 .oo 909.28 26.41 16.21 148 .12 15.67 13 3. 00 75.00 95.00 105.00 208.00 

6.950 908.96 .00 909.28 26.41 16. 21 148.12 15.67 113.00 75.00 95.00 105.00 208.00 

7.000 909.89 .oo 910.20 26.58 16. 41 147. 75 15.85 133.00 75.00 95.00 105.00 208.00 

7.000 909.89 .oo 910.20 26. 58 16. 41 147.H 15.85 133.00 75.00 95.00 105.00 208.00 

e.ooo 915.11 .oo 915.14 38.78 .oo 180.00 .oo .00 .oo 5.00 55.00 .oo 
8. ooo 915 .11 .00 9]5.14 38.78 .oo 180.00 .00 .oo .oo 5.00 55.00 .00 

9.000 915.17 .00 915.20 32 .OJ ••• 136.92 l. 63 .oo .oo 70,50 95,50 .oo 
9.000 915.17 .00 915.20 29.28 .35 117. 09 1.56 .00 69.52 70,50 95.50 98.79 

10.000 915.89 .oo 916.37 27.43 .15 118. 43 ·" .00 .oo 70,50 95,50 .oo 
• 10.000 915,88 .00 916.18 25.00 .oo 139.0D .00 .01 70.50 70,5-0 95-.50 95-.5-0 



• • • 11.000 918.10 .00 918. 33 JO, 46 .00 1]8.80 • 12 101.00 1 .oo 37 .00 60.00 108,00 

11,000 !illB,11 .0> 918.35 32.43 .OD 138.81 . 19 107, 00 1.00 37.00 60,00 108,DO 

11.900 919,43 .oo 919. 56 26, 70 .oo 139 .oo .oo .00 .00 15,00 43,00 .00 

H.900 919. 42 .oo 919.S.$ 26, 50 ,00 139, 00 . 00 .oo .00 15.00 .u.oo , 00 

12 .ooo 920.98 .00 921.24 80.41 5.22 118. 78 15 .oo .oo .oo 70.00 110.00 .oo 
11.000 921.02 .OJ 921.38 40,00 .00 139 .oo .00 .18 70.00 70.00 110. 00 110.00 
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SUKKARY OF ERRORS ANO SPECIAL NOTES 

CAUTION SECNO• 1.250 PROPILE• CRITICAL DEPTH ASSUMED 

CAUTION S!CNO• l .250 PROPILB• PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECHO• 1.250 PROFILE• 20 TRIALS AlTEMPTED TO BALANCE WSEL 

• CAUTION SECNO• 1.250 PROFILE• ' CRITICAL DEPTH ASSUMED 

CAUTION SECNO• l.250 PROFILE• ' PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO• l.250 PROFILE= ' 20 TRIALS ATI'EKPTED TO BALANCE WSEL 

NOTE SECNO• l.500 PROFILE• l WS!:L BASED ON X5 CARD 

NOTE SECNO• l.500 PROFILE• ' WSEL B-\SED ON X5 CARD 

CAUTION SECNO• 2.700 PROFILE• CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 2,700 PROFILE• l PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO• 2.700 PROFILE• 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO• 2.700 PROFILE• ' CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 2.700 PROFILE• ' PROB.ABLE MtN!MUM 5Pl!Ct1'IC ENERGY 

CAUTION SECNOa 2.700 PROFILE• 2 20 TRIALS A'ITEKPTED TO BALANCE WSEL 

CAUTION 15ECNO• 2,800 PROFILE• HYDRAULIC JUKP D,5, 

CAUTION SECNO• 2,800 PROFILE• ' HYt>RAIJLIC JUKP D.S. 

CAUTION SECNO• 3,500 PROFILE• CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 3.500 PROFILE• l PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO• 3,500 PROFILE• 20 TRIALS A'I'TBKPTED TO BALU"CE WSEL 

CAUTION SECNO"' 3. 500 PROFILE:11 ' CRITICAL DEPTH ASSUMED 

CAUTION SECNO• J.500 PROFILE,. ' MINIMUM SPECIFIC ENERGY 

CAUTION SECNO• 4. 500 PROFILE• l HYDRAUl..IC JUKP D.S. 

CAUTION SECNO• 4. 500 PROFILE• ' HYDRAOI.IC JUKP D.S. 

• CAUTION SECNO• 6,900 PROFILE• CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 6,900 PROFILE• NINIKUN SPECIFIC ENERGY 

CAUTION SECNO• 6,900 PROFILE• ' CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 6,900 PROFILE• 2 MINIMUM SPECIFIC ENERGY 

•OTE StCNO= 8.000 PllOPIU:= wsn BASED ON X5 CARD 

NOTE SECNO• 8.000 PROFILE• 2 WSEL BASED ON X5 CARD 

CAUTION SECNO• 10.000 PROFILE• l CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 10.000 PROFILE• PROaABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO• 10.000 PROFILE• 2 0 TRIALS ATnMPTED TO BAL\NCE W-SEL 

CAUTION SECNO• 10.000 PROFILE• ' CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 10.000 PROFILE• ' PROBABLE NINIMOH SPECIFIC ENERGY 

CAUTION SECNO• 10.000 PROFILE• 2 20 TRIALS Al"I'EMPTED TO BALANCE WSEL 

CAUTION SECNO• 12. 000 PROFILE• CRITICAL DEPTB ASSUMED 

CAUTION SECNO• 12. 000 PROFILE• PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO• 12.000 PROFILE• 20 TRIALS ATl'ENPTBD TO BALANCE WSEL 

CAUTION SECNO• 12.000 PROFILE• 2 CRITICAL DEPTH ASSUMED 

CAUTION SECNO• 12.000 PROFILE• ' PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO• 12.000 PROFILE• 2 20 TRIALS Al"I'EMPTED TO BALANCE WSEL 
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FLOODWAY DA'l'A, 

PROPILE NO. 2 

08:42:51 

cNE!LY, LINCOLN ASSOCIA 

STA'l'ION WIDTH 

FLOODWAY 

SECTION KEAN 

WATER SURFACE !L!VA'l'ION 

WI'l'B WITBOtr'l' DIFPEREHCI 

AREA VELOCITY PLOODWAY PLOODWAY 

1. 000 32. 08. ,., 882. 5 882. 5 .o 
1.250 23. 51. 8 .• 885,l 885.l .o 
l.500 ". 146. J .o 889,) 889.) .o 
2,000 "· 139, J. l 889,) 889.) .o 
2,100 ". 139. J. 1 889. 3 889.) .o 
2.250 45. 114. J.' 889.5 889.5 • 0 

2.400 "· 85. 5. 1 889.5 889.5 .o 
2.4.50 37. 78. 5.5 889.6 889 .6 .o 
2. 500 50. 78. 5.5 890.1 890.1 .o 
2.550 51. "· 5.5 890.3 890, 3 .o 
2.560 52. 81. 5.4 890.6 890,6 .o 
2.570 50. 78. s.s 890.8 890.8 .o 
2.600 52. 77. 5.5 890.9 890. 9 .o 
2,700 "· "· 10.0 893.3 893.) • 0 

2,800 "· 109. ,.o 897.9 897 .9 • 0 

2.900 54. 355. 1.2 898.3 898. 3 .o 
2.950 15). 799. . 5 898.3 898.3 .o 
3.000 101. 308. !. • 898,4 898,4 .o 
3.500 12 5. 118. J. 7 902.2 902,2 • 0 

3.750 "· 135. ,., 904 .o 904. 0 • 0 

4.000 186. 310. 1.4 904.7 904.7 .o 
4.250 208. 342. l. J 904,7 904.7 .o 
4.500 281. 6 55. • 7 906.0 906 .o .o 
4. 750 180. 540. .8 906.0 906.0 .o 
5,000 198. 408. .8 906.2 906. 2 • 0 

5.500 213. 692. . 5 906.2 906.2 .o 
6. 000 "· 47. 3 •• 906.2 906.2 .o 
6.900 2!. Jl. 5. 8 907.8 907 .8 .o 
6.940 ,._ 48. J. 8 908.8 908.8 .o 
6.950 "· ... J. 7 909.0 909,0 • 0 

7. 000 27. 50. ,., 909.9 909.9 .o 
8 .coo "· 128. 1.4 915,l 915.l .o 
9 .ooo ". "· 1.4 915. 2 915. 2 .o 

10.000 "· 25. 5. 7 9 l 5. 9 915. 9 .o 
11.000 32. 37. 3 •• 918. l 918.l .o 
11. 9 00 27. ... ,., 919,4 919. 4 • 0 

12,000 40. "· ,., 921.0 921,0 .o 
1 
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72 INCH CM P @ LEXINGTON BLVD. 

11\JLET co~~TROL NOMOGRAPH 

X-5 CARD WSEL 
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HEADWATER DEPTH FOR 

CORRUGATED STEEL PIPE CULVERTS 

----~--i--

/0'·;, ·22.;,2::: 
WITH iNLET CONTROL 

FHWA HEC 5 , .. 

8~R·23 

i 1~·'2.."" 
<' ) I ; -. 

Figure 4-28 Inlet control nomograph for corrugated steel pipe culverts The manu
facturers recommended keepmQ HWID to a maximum of 1 5 and preferably to no 
mOre than 1 0 · -
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X5 CARD "WSEL" 

CALCULATION 
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• ; . Figure B-f. Headwater dtptla.for concrete P"Pt cu.lvert• with inlet control. 



DIAMETER (IN) ? 
LC.TH (FT) ? 

F.TION COEFF (FT'l/6) ? 
E. EXIT COEFF ? 
INLET CONTROL COEFF ? 

INV ELEV OUT (FT) ? 
INV ELEV IN (FT) ? 
TAILWATER ELEV (FT) ? 
r.oT r:t<rl' T,.,,...nD1•"D,:1m 1-r::'lm\ ? LL.C.V .L l't\...£\Ll-U:::.l't ·.1 l" > I 

<Shift> <Prt Sc> print 

60 
578 

.013 

.5 

.61 

906.4 
909.1 
909.73 

n1 
• V.J 

CULVERTS 
So -'I"'"-- RESULTS 

HEADWATER (FT) FLOWRATE (CFS) 
================================ 

914.10 
914.13 
914.16 
914.19 
914.22 
914.25 
914.28 
914.31 
914.34 
914.37 
914.40 
914.43 
914.46 
914.49 
914.52 

IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 

151.98 
152.88 
153.79 
154.69 
155.58 
156.47 
157.35 
158.23 
159.10 
159.97 
160 .04r 
161.69 
162.55 
163.40 
164.25 

<Return> repeat <Space Bar> back to menu 

Q = ;e, I <..f. 
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CULVERTS 
/,:-v ,, . "- RESULTS 

DIAMETER (IN) ? 60 HEADWATER (FT) FLOWRATE (CFS) 
L(.:_TH (FT) ? 578 ================================ 

914.10 IC 151.98 
~-TION COEFF (FT"l/6) ? .013 914.30 IC 157.94 
E EXIT COEFF ? • 5 914.50 IC 163.68 
INLET CONTROL COEFF ? .61 914.70 IC 169.23 

914.90 IC 174.61 
INV ELEV OUT (FT) ? 906.4 915.10 IC 179.82 
INV ELEV IN (FT) ? 909.1 915.30 IC 184. lfg 
TAILWATER ELEV (FT) ? 909.9 915.50 IC 189.82 
ELEV INCREMENT (FT) ? .2 915.70 IC 194.62 

915.90 IC 199.31 
916.10 IC 203.90 
916.30 IC 208.38 
916.50 IC 212.77 
916.70 IC 217. 06 
916.90 IC 221.28 

<Shift> <Prt Sc> ·print <Return> repeat <Space Bar> back to menu 

-------------------------------------------------------------------------------
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DIAMETER (IN) ? 
L(...'TH (FT) ? 

.TION COEFF (FT'l/6) ? 
EXIT COEFF ? 

INLET CONTROL COEFF ? 

INV ELEV OUT (FT) ? 
INV ELEV IN (FT) ? 
TAILWATER ELEV (FT) ? 
ELEV INCREMENT (FT) ? 

<Shift> <Prt Sc>•print 

• 

• 

60 
578 

.013 

.5 

.61 

906.4 
909.1 
910.3 
.3 

CULVERTS 
.=,,-,, ., .. ' RESULTS 

HEADWATER (FT) FLOWRATE (CFS) 
aa----------------------=--===== 

914.10 
914.40 
914.70 
915.00 
915.30 
915.60 
915.90 
916.20 
916.50 
916.80 
917. 10 
917.40 
917.70 
918. 00 
918.30 
918.60 

IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 

151.98 
160.84 
169.23 
177.23 
184.89 
192.24 
199.31 
206.15 
212.77 
219.18 
225.42 
231.48 
231.3r 
243.16 
248.79 
254.30 

<Return> repeat <Space Bar> back to menu 
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RANDOLPH STREET DRAIN 

EXISTING & PROPOSED 

CONDITION 

COMPARISON TABLES 
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RANDOLPH STREET DRAIN - FLOOD S'IUDY: WATER SURFACE ELEVATION COMPARISON TABLE. 

EXIST. "EXISTING CONDITION" PROPOSED GROUND "PROPOSED CONDITION" 

X-SEC 1987-STUDY X-SEC ELEVATION 1991-STUDY 

# CWSEL CWSEL . CWSEL CWSEL # CWSEL CWSBL CWSEL CWSBL 

10-Yr :SO-Yr 100-Yr 500-Yr 10-Yr :SO.Yr 100-Yr 500-Yr 

100 3n_30 881.60 88200 88250 883.00 

1.25 881.53 884.07 334.79 335.08 335.48 

1.00 886.34 333.05 33330 89109 !.:SO 88263 386.33 333.33 889.29 891.33 

200 386.36 883.06 33330 891.09 200 883.06 386.84 333.33 889.29 891.33 

210 883.06 386.91 333.38 889.32 891.34 

225 887.25 333.20 888.92 891.12 225 334 60 887.n 888.58 889.45 891.38 

245 885.60 888.44 888.94 889.58 891.39 

250 889.16 889.88 890.15 891.22 250 886.30 889.08 889.85 89008 891.56 

260 889.10 890.26 890.n 890.94 891.74 

270 890.n 89214 89294 893.28 893.77 
230 890.70 894.49 896.07 897.90 899.52 

290 891.00 894.30 896.56 898.31 899.52 

295 891.00 894.85 896.61 898.35 899.56 

3.00 895.68 896.10 896.25 896.44 3.00 893.20 895.83 896.63 898.36 899.57 

350 901.75 90211 90223 90241 3.50 899.20 901.94 90215 90224 90244 

3,75 903.31 903.88 904.08 90431 3.75 899.30 903.!l 903.76 903.98 904.20 

4.00 903.99 904.66 904.89 905.15 4.00 900.50 903.86 904.48 904.71 904.99 

4.25 900.30 903.90 904.50 904.73 905.01 

4.50 900.90 905.35 905.85 906.01 90617 

4.75 901.30 905.38 905.87 90603 90620 

500 904.82 905.40 905.63 905.91 5.00 90260 905.48 906.00 906.19 906.40 

550 904.88 905.47 905.70 905.99 5.50 90260 905.50 906.04 906.23 90645 

6.00 906.01 906.17 906.22 906.35 6.00 905.10 905.99 906.14 906.23 90646 

690 907.29 907.73 907.88 908.24 6.90 905.30 907.40 907.73 907.84 908.18 

6.94 901.91 908.49 908.65 909.07 6.94 905.38 901.96 908.59 908. Tl 909.19 

6.95 908.16 908.61 90883 909.23 6.95 905.53 908.22 908.79 908.96 909.38 

7.00 909.07 909.56 909.n 910.12 7.00 906.43 909.23 909.73 909.89 910.30 

8.00 913.48 914.41 915.11 917.43 8.00 909.10 913.48 914.41 915.11 917.43 

9.00 913 56 914.48 915.15 917.44 9.00 910.20 913.59 914.50 915.17 917.45 

10.00 915.54 915.71 91589 917.43 10.00 914.:SO 915.54 915.73 915.89 917.45 

11.00 917.14 917.43 917.64 911.16 11.00 915.10 917.49 917.81 918.10 918.13 

11.90 918.36 918. 78 919.14 919.81 11.90 916.10 918.63 919.07 919.43 920.06 

1200 920.75 920.86 920.91 921.12 1200 920.20 920.16 920.88 920.98 9n.16 



• • • 
RANDOLPH STREET DRAIN - FLOOD STUDY· 100 YEAR FLOOD PROFILE COMPARISON TABLE. 

McNEELY & LINCOLN ASSOCIATES FEMA 
X-SEC EXIST EXIST PROP PROP GROUND X-SEC GROUND 

* FLOW CWSEL FLOW CWSEL ELEVATION * FLOW CWSEL ELEVATIO 
1.00 433.0 &8250 871.80 

1.25 433.0 &SS.08 &SI.SJ M 400 &84.00 &81.53 
1 :SO 433 0 &89.29 &8263 N 400 &88.00 &8263 

200 494.0 &88.80 433 0 &89.29 &83.06 

210 433.0 &89.32 &83.06 
225 494.0 &88.92 433.0 &89.4S &84.60 

24S 433.0 &89.53 &SS.IIO 

2.50 ...... "' .. ...,. 4 t 433.0 onn .-.o oo,r: 'IA 
"t.7"t.Y D:::,V.lJ orv.vo ---260 433.0 890.94 &89.Jo 

270 433 0 893.28 890.Zl 

280 433 0 897.90 890.70 

290 433.0 898.31 891.00 

295 433 0 898.35 891.00 

0 400 895.31 89200 

3.00 494.0 896.25 433 0 898.36 893.20 
3.50 494.0 90223 433 0 90224 899.20 

3.75 494.0 904.08 433.0 903.98 899.80 

4.00 494.0 904.89 433.0 904.71 900 :so 
4.25 433.0 904.73 90080 

4.50 433.0 906,01 900.90 

4.75 433.0 90603 901.30 
p ,~ ~,~ nn1 Ol'lo •= 7..,..,,L.V ,-VJ,,0'!,,11 

500 323.0 905.63 323.0 90619 90260 

Q 400 905 81 9025 
5.50 323.0 905.70 323.0 906,23 90260 

R 400 90650 904.00 
6.00 180.0 906.'Zl 180 0 90623 905.10 

6.90 180.0 907.&8 180 0 907.84 905.30 

6.94 180.0 90865 180.0 908.77 905 38 

6.95 180.0 908.83 180.0 908,96 905 S3 

s 400 910.60 905.60 
7.00 180.0 909.Tl 180.0 909.89 906.43 

8.00 180.0 915.11 180 0 915.11 909.10 T 400 914.75 909.10 
9.00 139.0 915.15 139 0 915.17 910.20 

10.00 139.0 915.89 139.0 915,89 914.50 

"~ 1 'l.n n tll1'7 JC• 1'1.n n n101,. n1<:1n 
l.l,VV lJ.7,V 7ll,Y"t J.J.7.V 7l0.lV :7J.J.,lV 

11.90 139.0 919.14 139.0 919,43 916.10 

1200 139.0 m.91 139.0 920.98 920.20 u 400 9Zl.20 m.20 



• ., ••r 
RANDOLPH STREET DRAIN - FLOOD STUDY: FLOW IN cfs, COMPARISON TABLE. 

-------------------------------------------------------------------------------------------
EXIST. "EXISTING CONDITION" PROPOSED "PROPOSED CONDITION" 
X-SEC. 1987 - STUDY X-SEC. 1991 - STUDY 

# FLOW FLOW FLOW FLOW # FLOW FLOW FLOW FLOW 
10-Yr 50-Yr 100-Yr 500-Yr 10-Yr 50-Yr 100-Yr 500-Yr 

--------------------------------------------------------------------------------------------
1.00 215.0 363.0 433.0 541. 0 
1.25 215.0 363.0 433.0 541.0 

1.00 236.0 414. 0 494.0 609.0 1.50 215.0 363.0 433. 0 541. 0 
2.00 236.0 414.0 494.0 609.0 2.00 215.0 363.0 433.0 541.0 

2.10 215.0 363.0 433.0 541. 0 
2.25 236.0 414.0 494.0 609.0 2.25 215.0 363.0 433.0 541.0 

2. 40 215.0 363.0 433.0 541. 0 
2.50 236.0 414.0 494.0 609.0 2.50 215.0 363.0 433.0 541. 0 

2.60 215.0 363.0 433.0 541.0 
2.70 215.0 363.0 433.0 541.0 
2.80 215. 0 363.0 433.0 541. 0 
2.90 215.0 363.0 433.0 541.0 
2.95 215.0 363.0 433.0 541.0 

3.00 236.0 414.0 494.0 609.0 3.00 215.0 363.0 433 .o 541.0 
3.50 236.0 414.0 494 .0 609.0 3.50 215.0 363.0 433.0 541. 0 
3.75 236.0 414.0 494.0 609.0 3.75 215.0 363.0 433.0 541.0 
4.00 236.0 414.0 494.0 609.0 4,00 215.0 363.0 433.0 541. 0 

4.25 207.0 356.0 433.0 532.0 
4.50 207.0 356.0 433.0 532.0 
4,75 207.0 356.0 433.0 532.0 

5,00 159.0 265.0 323.0 407.0 5.00 159.0 265.0 323.0 407.0 
5.50 159.0 265.0 323.0 407.0 5.50 159.0 265.0 323.0 407.0 
6.00 110.0 161.0 180.0 232.0 6.00 110.0 161.0 180.0 232.0 
6.90 110.0 161.0 180.0 232.0 6.90 110.0 161.0 180.0 232.0 
6.94 110.0 161.0 180.0 232.0 6.94 110.0 161.0 180.0 232.0 
6.95 110.0 161.0 180.0 232.0 6.95 110.0 161.0 180.0 232.0 
7.00 110.0 161. 0 180.0 232.0 7.00 110.0 161.0 180.0 232.0 
8.00 110.0 161. 0 180.0 232.0 8.00 110.0 161.0 180.0 232.0 
9.00 73.0 106.0 139.0 207.0 9.00 73.0 106.0 139.0 207.0 

10.00 73.0 106.0 139.0 207.0 10.00 73.0 106.0 139.0 207.0 
11.00 73.0 106.0 139.0 207.0 11.00 73.0 106.0 139.0 207.0 
11.90 73.0 106. 0 139.0 207.0 11.90 73.0 106.0 139.0 207.0 
12.00 73.0 106.0 139.0 207.0 12.00 73.0 106.0 139.0 207.0 

-------------------------------------------------------------------------------------------



459 East Cady O Northville, M1ch1gan 48167 

Phone (313) 349-4920 • Fax 349-5786 JA ~ 1 ., fCtl'.J .. 
January 14; 1992 

Michigan D~partment of Natural Resources 
Land and Water Management Division 
Stevens T.,Mason Building 
530 West Alligan 
Lansing, Michigan 48933 

ATTN: 

RE: 

Bruce E. Menerey, P.E. 
Technical Programs 

Randolph Street Drain 
City of Northville; Order No. 6800-50 

Dear Bruce': 

NA .. URAL "1r.sr1 'RCES 
LAND & WATER ,i,iGMT. 

Attached please find technical documentation package to amend a 
Letter of Map Revision request submitted on behalf of the City of 
Northville. As you will recall, the original request which 
originated in 1987 was directed at the elimination of the 
Randolph ~rain Diversion. Following approval by your office, 
that request was forwarded to Greenhorne & O'Mara (G&O), FEMA"s 
review consultant. After during the first few review cycles, G&O 
required certification of conditions which no longer existed, due 
to development along the Randolph Street Drain. It became 
apparent 'that the conditions modeled in the Letter of Map 
Revision request obsolete. Hence, work in support of the 
original :request was terminated, and "as-built" data was 
subsequently collected and incorporated into the hydraulic and 
hydrologic computer models. The attached materials include these 
revisions. 

The Existing Conditions packet contains essentially the same 
input and output files used for the original Letter of Map 
Revision request, with two exceptions. First, the cross sections 
in the vicinity of the original Randolph Drain Diversion have 
been modified to reflect recent construction in the north end of 
the Northville Estates subdivision. This development was 
permitted :in advance of the anticipated Letter of Map Revision by 
the North~ille Board of Zoning Appeals, who were notified of 
MDNR's approval of the Letter of Map Revision request. The 
second change is the use of 24 hour precipitation values of 3.5 
inches, 4;45 inches, and 4.85 inches for the 10-year, SO-year, 
and 100-y~ar rainfall events, based on isohyetal maps provided in 
the TR-55. 



M.CNeely&Linooln Associates, Inc. 

Bruce E. Menerey, P.E. 
Michigan Department of Natural Resources 
January 1~, 1992 Page 2 

' 
RE: ,Randolph Street Drain 

'City of Northville; Order No. 6800-50 

The Pro~osed Conditions packet reflects "as-built" conditions of 
~e two newe.r_siihdivlgions, Abbey Knoll ~statesanaPfieasant 
1.lls. Both of these developmem-s-w'e~re~uireci-toprovide 

S'1:'"ormwater det · on to reduce flood risk t "' owns~as. 
Bot utilized "in-line" detention, as encouraged by e - icnigan 
Department of Natural Resources, largely to utilize the wetland 
areas alohg this section of the Randolph Street Drain for water 
quality enhancement, while minimizing their disruption. The 
hydrologic model for the Proposed Conditions packet also includes 
a revisipn to the hydrologic model, which now includes a 
detention pond and a wetland area along a tributary extending 
through the northeast corner of the Pheasant Hills subdivision. 
This tributary is shown on an enclosed drawing. You should note 
that revision does not have a significant effect on the projected 
peak flows in the Randolph Street Drain. 

In the c~se of the Pheasant Hills development, the stream 
crossing ,at McDonald Drive was designed to provide stormwater 
detention: for storm events of a magnitude exceeding the 10-year 
frequency. The Coldspring Drive crossing was intended to 
minimize the change in upstream flood elevations. Analysis of the 
regulated floodway indicated that the backwater effect of the 
Coldsprihg Drive crossing would dissipate before reaching 
properties beyond the limits of the new subdivisions. Easements 
and house grades were set based on the flood elevations 
anticipated to result from these two crossings of the regulated 
floodway. 

' It was subsequently learned that, in addition to flood plain 
easements, a Letter of Map Revision was also required for any 
change to, a regulated floodway which would result in an increase 
in base flood elevation. While we understand that MDNR does not 
assume jurisdiction for water courses with drainage areas less 
than 2 square miles in area, we request that you review the 
hydraulics and hydrology in this packet, as a part of the Letter 
of Map Revision procedure. 



MCNeely&Linooln Associates, Inc. 

Bruce E. ~enerey, P.E. 
Michigan Department of Natural Resources 
January 14, 1992 Page 3 

RE: Randolph Street Drain 
:city of Northville; Order No. 6800-50 

To review;the hydrology for this submittal, we request that you 
review our original submittal. In the event that those materials 
are no longer available, or your require additional materials to 
complete your review, please contact me. 

Thank you for your assistance in this matter. 
I 

Very truly yours, 

McNEELY &'LINCOLN ASSOCIATES, INC. 
Consulting Engineers to the City of Nnr~hui11~ 

v~;0.LJ~ 
Robert M. Warner, P.E. 

encls. 

cc: City.of Northville 
Gary L. Word, City Manager 
Ted Mapes, Superintendent, D.P.W., w/o encls. 

Federal Emergency Management Agency 
Norbert Schwartz, w/o encls. 

file: 
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• ****************************************************** * WATER SURFACE PROFILES * 
* VERSION OF SEPTEMBER 1988 * 

• * ERROR: 01,02,03,04 * 
* UPDATED: JUNE 1990 * 
* RUN DATE 190CT92 TIME 13:00:29 * 

• ****************************************************** 

• 
• 

X X xxxxxxx 

• X X X 
X X X 
xxxxxxx xxxx 

• X X X 
X X X 
X X xxxxxxx 

• END OF BANNER 
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190CT92 13:00:29 

*********~**************************************** 
HEC2 RELEASE DATED SEP 88 UPDATED JUN 1990 

ERROR CORR - 01,02,03,04 
MODIFICATION -

*********•**************************************** 

Tl 
T2 
T3 

CITY OF PLYMOUTH AND PLYMOUTH TWP. LMMP 
MIDDLE RIVER ROUGE 
100-YEAR FLOOD 

J1 ICHECV.. 

0 

J2 NPROF 

-1 

ING 

2 

IPLOT 

0 

NINV 

0 

PRFVS 

-1 

IDIR 

0 

XSECV 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

150 

NC 
GT 
Xl 
GR 
GR 
GR 

Xl 
GR 
GR 
GR 

NC 
Xl 

-GR----
GR 
GR 
GR 
GR 

NC 

Xl 
BT 
ST 
BT 
BT 
GR 
GR 
GR 

. 035 
1 

1000 
684.0 
658.0 
660.0 

1700 
684.0 
b58.0 
660.0 

2100 
·- 682.-7-

676. 4 
658.0 
661. 9 
683.3 

. 035 
D/S 

2101 
10 

3:38 
682.9 

0 
682.7 
676.4 
658.0 

. 035 
4100 

13 
0 

97 
130 

13 
0 

97 
130 

22 
0 

252 
324 
381 
600 

.035 
FACE OF N. B. 

22 
250 

682.9 
679.2 

0 
252 
324 

. 035 

25 
682.0 
656. 5 
665.0 

25 
682.0 
056. 5 
665.0 

250 
682.8 
658.9 
659.0 
675.7 
683.4 

. 035 
I-275 BRIDGE 

250 
682.8 
679.2 

418 

682.8 
658.9 
659.0 

.3 

155 
2 

102 
155 

155 
2 

·~~ •v.,; 
155 

.5 
420 
'"'" JV 

299 
329 
418 
670 

420 
0 

338 
683. 1 

50 
299 
329 

STRT 

0 

XSECH 

METRIC 

0 

FN 

.5 

0 
680.0 
655.0 
662.0 

700 
680 0 
055.0 
662.0 

1. 0 
400 

682:9 
656.7 
660.6 
679.2 

1 
252 

682.9 
679.2 

682.9 
656. 7 
660.6 

HVJNS 

0 

ALLDC 

0 
15 

11.0 
360 

700 
1 5 .. ~ 

.L.l,V 

360 

400 

'"'" .., .. ~...,, 
30~ 
331 
418 

1 
682.8 
660.'l 

418 

150 
302 
331 

C:I 

0 

IBW 

0 
670.0 
656.0 

700 
670.0 
LC:.L" 
C ..... CJ. V 

400 
-632. e 
656. 1 
660.4 
683. 1 

1 
676. 4 

342 
683. 1 

682.8 
656. 1 
660.4 

THIS RUN EXECUTED 190CT92 

WSt·L 

667.t; 

CHNJM 

25 
118 

25 
118 

250" .. 
309 
338 
420 

252 
682.9 
075. 7 

250 
309 
338 

r-o 

0 

!TRACE 

660.0 
I I"'!.-. .-,. c.:,a. v 

660.0 
658.0 

679. l 
656.9 
660.8 
683.8 

682.8 
660. (i 

4;;,o 

679. 1 
650. 'I 
660.8 

Pl',GE 

13:00:2? 

47 
-I ,.~ I_ 
LC"Q 

4"/ 

ld6 

~e)2 
316 
::14 :;> 
::,oo 

6'i'f. 1 
::!42 

688. 1 

;,~2 
~116 
342 

j •• 
• 
• 
• 
• I 

1. 
. -
I 
1. 
11 

• 
• 
• 
• 
• 
• 
• 
• 

I ~-· I 

le 
I 
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I,• 
I 
I.• 
i1. 
I, 
I 
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I 
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• I 1• I 190CT92 13:00:29 PflG:E :;, 

I • I 1• ' GR 661. 9 381 675.7 418 418 683. 1 420• 683. :3 !,()0 679.2 
GR 683.3 600 683.4 670 I • I 

I• NC .3 .5 
UIS FACE OF N. B. I-275 BRIDGE I 

• Xl 2157 0 0 0 56 56 56 I • I X2 0 0 0 0 0 0 1 o, lD 0 
I 

• I 
NC . 035 . 035 . 035 le Xl 2158 22 250 420 1 1 1 
GR 682.7 0 682.8 50 682.9 150 682.B 250• 679. 1 ~~~~ 

• I GR 676.4 252 658.9 299 656. 7 302 656. 1 309' 656.9 :nib I • ' GR 658.0 324 659.0 329 660 6 3::H 660.1! 338: 660. :::i 3.c~2 
GR 661. 9 381 675.7 418 679.2 41.8 683. 1 420• 683. :3 t,()0 

• I GR 683.3 600 683.4 670 I. 
I 

I Xl 2188 22 250 420 30 :-10 :i0 

• GR 682. 7 0 682.8 50 682.9 150 682.8 250 679. :1 r ,c• 'I I ,. ... ,, • GR 676.4 252 658.9 299 656.7 30? 656. l 309 656. ,:,, ~•JI b I GR 658.0 324 659.0 329 660.6 3::H 660.1! 338 660. 13 :{"l2 
1. • GR 661. 9 381 675.7 418 679.2 418 683. ! 420 683. :3 :,oo 

GR 683.3 600 683.4 670 I 

• I NC . 035 . 035 . 035 1. 
D/S FACE OF S. B. I-275 BRIDGE I 

Xl 2189 22 250 420 l 1 l I • BT 10 250 682.8 0 252 682.B 676.1! 252 682. [i 67?. 1 
I 1• BT 338 682.9 679.2 338 682.9 660. I! 3'?2 682.9 660. :::i 3•12 

BT 682.9 679.2 418 683. 1 679.2 418 683. 1 675. 7 4:;,o 68:::i. 1 I 

BT 0 I • I GR 682. 7 0 682.8 50 682.9 150 682.8 250 679. :1 ~ !:,:> I • GR 676.4 252 658.9 299 656.7 302 656. 1 309 656. ''I :::,116 I . , GR 658.0 324 659.0 329 660.6 331 660 I! 338 660. (;:l ~i!;, , . GR 661. 9 381 675.7 418 679.2 418 683. 1 420 683. :3 !,(10 
GR 683.3 600 683.4 670 I 

·•I UIS FACE OF S. B. I-275 BRIDGE I• 
Xl 2245 0 0 0 56 56 ~,6 I 

• X2 0 0 0 0 0 0 j 0 0 0 !e 
NC . 035 I 

• Xl 2246 22 250 420 l 1 l I-• I GR·· - 682. 7 0·. · 682. 8 · 50 682. 9- 150 682: 8 -- · · 250 679. ·11. - .. .. ,c~...,- -- - --- ·- - --- --.t: ... ,, 

I GR 676.4 252 658.9 299 656. 7 302 656. 1 309 656. ,,. :::,16 

• GR 658.0 324 659.0 329 660.6 3::,1 660.4 338 660. (~ .J~!2 I • GR 661. 9 381 675.7 418 679.2 418 683. 1 420 683. :~ !JQ0 I GR 683.3 600 683.4 670 

• I .. 
NC . 035 .5 1. 0 I'• 
Xl 3000 20 415 485 754 754, 7~ .. '! 

• GR 690.0 0 688.0 20 686.0 40 684.0 50 68:;>. () l>O I 
GR 680.0 80 670.0 150 664.0 1::-10 662.0 195 661. 0 '115 I • 
GR 657.0 435 657.0 465 661. 0 405 662.0 530 664.0 (,Q0 

• GR 666.0 630 668.0 700 670.0 720 680.0 755 6?0.0 ·,75 i • 
• I • , 

I • • 



•1 190CT92 13:00:29 PI\GE-. 8 1• 
I 
I • I 1• 

NC .3 .5 

•I 
Xl 4000 16 340 410 1000 1000 1000 le GR 690.0 0 680.0 30 670.0 i'O 668.0 100 666.0 1~>0 
GR 664.0 160 662.0 340 658.0 3,!,0 658.0 390 662.0 '110 

• : GR 664.0 430 664.0 650 666.0 670 670.0 680 680.0 b?5 re ' GR 690.0 800 

• NC . 035 .5 1. 0 ie I Xl 4800 0 0 0 800 800 800 
X3 340 5'i6 

• Xl 5075 0 0 0 275 275 275 !• 
X3 340 458 

• NC .5 1. 0 :• 
Xl 5146 31 250 338.8 71 71 71 . ,: 
GR 704.0 0 701. 8 25 699. 7 ::io 697.2 75 694.8 J.00 

I • GR 692. 1 125 689.3 150 686. 1 175 683.4 200 681. 1 ;.-25 
GR 679.3 250 673.0 250 663.9 268 663.0 269.8 660. [, ~17~ 

• I GR 660.2 285 660.2 294 659.4 301 659.6 309 662.2 ~110 • I 

I GR 663. 1 314. 7 663.5 316 664.0 317.'l 666.2 325 667.0 380.B 
I GR 674.5 338.8 673.0 400 672.2 450 671. II 500 670.8 ~~,o I I GR 670.3 600 • I 1• 
I NC . 042 . 042 . 035 .3 .5 I • I D/S FACE OF HAGGERTY RD. BRIDGE 

1• Xl 5147 31 250 338.8 1 l l 

I X3 258 3::-18 I • I BT 12 250 679.9 673.0 250 679.9 677.8 268 678 9 676.8 
I • BT 268 678.9 663.9 269.8 678.8 663.0 269.E:I 678.8 675.8 816 

I BT 676.5 672.9 316 676. 5 663. 5 317.'l 676.11 664.0 317.'l 676. II I 

• I BT 674.2 338.8 675.3 673.3 338.8 675.3 667.0 le I GR 704.0 0 701. 8 25 699.7 ::.o 697.2 75 694.8 100 
I GR 692. 1 125 689.3 150 686. 1 175 683.'! 200 681. 1 ~~~ 

• I GR 679.9 250 673.0 250 663.9 268 663.0 269.8 660.b ~~75 I • GR 660.2 285 660.2 294 659.4 301 659.6 309 662.? :~10 I 
GR 663. 1 314.7 663.5 316 664.0 317.4 666.2 325 667.0 830.E:I I 

I GR 675.3 388.8 673.0 400 672.2 450 671. 'l 500 670.S ~~,O • I GR 670.3 600 • I 
I U/S FACE OG HAGGERTY RD. BRIDGE 

--• -·I· Xl -5181 -- .. - 0 0 -- 0 ---34-- 34 ::-14 - -- .. - - - - - - •• X2 0 0 0 0 0 0 1 0 0 0 
I X3 258 338 ,. I I • I 

I 
NC . 035 . 035 . 035 .5 1. 0 

• I Xl 5182 31 250 338.8 1 1 1 • I GR 704.0 0 701. 8 25 699. 7 ::,o 697.2 75 694. (! 100 
GR 692. 1 125 689.3 150 686. 1 1 i'5 683.'l 200 681. 1 ~25 

• GR 679.3 250 673.0 250 663.9 268 663.0 269.8 660.6 ?75 • GR 660.2 285 660.2 294 659.4 301 659.6 309 662.2 810 
GR 663. 1 314.7 663. 5 316 664.0 317. 'l 666.~ 325 667.0 330.8 
GR 674.5 338.8 673.0 400 672.2 4~,o 671. 'l 500 670.S 550 • • I 

I 
I I 
I 

I • I ,. I 

,, I 
I 

I • ' I • I 



• I ,. 
190CT92 13:00:29 PI\GE:. i! ,, 

I 

• GR 670.3 600 I• 
I 

• X1 5232 16 ~!90 380 50 50 50 I • I X3 245 I 4~8 
GR 690.0 0 680.0 20 670.0 50 c!.68. 0 55 664.0 (of!, I 

• GR 666.0 95 66~,. 0 290 663.6 310 c!,60. 0 330 65(3. r• ~{50 I • I GR 664.0 :370 66~,. 0 380 668.0 620 c!,70. o 650 672.0 ·110 I, GR 680.0 1350 

• I X1 5382 
I • 16 ~!90 380 150 1~0 1 ~,O I X3 95 518 

• I GR 690.0 0 680.0 20 670.0 50 ,!,68. 0 55 664.0 [-f5 • ' GR 666.0 95 666.0 290 66,3. 6 310 ,!,60 0 330 658.2 :• 50 I GR 664.0 :370 666.0 380 66,8. 0 620 ,!,70. 0 650 672.0 ·110 

• I 
GR 680.0 1350 '• 
NC .3 .5 

I 

• X1 6000 16 ;290 380 618 618 618 I • GR 690.0 0 680.0 20 670.0 50 ,!,68. 0 55 664.0 85 I 

GR 666.0 95 661,. 0 290 66,3. 6 310 ,!,60.0 330 658 2 ::'.• 50 

• GR 664.0 :370 661,. 0 380 66,8. 0 620 ,!,70. 0 650 672.0 170 • GR 680.0 1350 I 

• X1 6183 34 1,80 776 183 1C• 3 183 • X3 383 1028 I 
GR 700.0 0 690.0 40 69'6. 0 !,5 ,!,90. 0 75 680.0 100 

• GR 67.0.0 120 66El. 0 135 666. 0 140 ,!>66. 0 190 664.0 ;,70 
I • GR 667.6 :520 670.8 680 669.8 685 c!,63. 6 703 663.b 104 

GR 663.5 705 66:l. 3 708 66,3. 2 710 ,!,63. 1 715 663.0 /~'0 

• GR 662.7 728 66:!. 6 731 66,0. 6 734 ,!,59. i 739 659. ;\ ·14~ • GR 659.0 745 65El. 2 749 659.6 7!:,3 c!,62. 2 760 665.8 It,., F I 

GR 670.4 776 66El.O 926 674.0 1126 ,!,80. 0 1186 

• X1 6196 27 680 776 13 13 13 I • GR 700.0 0 690.0 40 69'6. 0 !,5 ,!,90. 0 75 680.0 100 

• GR 670.0 120 66El. 0 135 66,6. 0 1i!O ,!,66. 0 190 664.0 ~'i'O • GR 667.6 :520 67:!. 0 533 672.0 6(• 0 ,!, 72. 1 716 672. ~· 111 
GR 672.3 721 67:!. 4 728 67'';'_. 5 7:i3 ,!>72. b 741 67?. ~. 141 

• GR 672.2 750 67:!. 0 752 67';'_. 0 776 ,!>69. b 1040 67?..0 1150 • GR 678.0 1:220 680.0 1240 

-• ' NC .3 .5 ' 
··· - X 1 ···6409· - . 33 - 1,80 776 213 21:•- · 21 :• -- -·-·r·• 

GR 700.0 0 69B.O 40 69'6. 0 55 ,!,90. 0 75 680.0 100 

• GR 670.0 120 66B.O 135 66,6. 0 140 ,!>66. 0 190 664.0 ~'70 •• GR 667.6 :520 670.8 680 66,9. 8 6t• 5 ,!>63. 6 703 663.6 "/04 
GR 663.5 705 66:l. 3 708 66,3. 2 710 ,!,63. 1 715 663.0 ·1-;,o 

I • GR 662.7 728 66:!. 6 731 66,0. 6 7::• 4 ,!>59. 7 739 65?. ;! ·,4;, • GR 659.0 745 65El. 2 749 659.6 753 ,!>62. 2 760 665. f• /6"'/ I, 
GR 670. 4 776 680.0 800 69"0. 0 8!:,0 

I -• 1• 

• l• 
I 
' .I 

I 1• 
I 
I 

.,: I •-1, 



• I 190CT92 13:00:29 P/\GE:. ~' !• 
I 

•i I• 
I 

Xl 7900 13 :350 ~f30 1491 1491 1491 

•i 
GR 672.0 0 670.0 30 670.0 320 ,668. CJ 340 666.0 !)~,o • GR 66!'>. 0 :350 66:2. 0 :l55 66,:?. 0 405 ,&66. 0 430 670.0 'l !'>O 
GR 680.0 ,470 690.0 :;oo 700.0 540 

•i NC .5 1. 0 • 
D/S FACE 1DF E. HINES DRIVE BRIOG~E 

·• I 
Xl s:201 28 ·453 :;05 301 301 301 ,. 
X4 1 670.0 :310 
GR 6EIO. 0 0 67:B. 0 20 676.0 40 674.0 170 67:;:>.0 1r,o 

• GR 670.0 210 670.0 430 66,9. 6 4:<5 664. 't 453 664.0 l! f,'! :• GR 66,3. 0 457 66:3. 0 460 66,3. 2 46:'I 663.11 468 664.0 -11:1 
GR 66,4. 9 478 664-. 9 485 6~,5. 0 490 665.0 495 665. 1 ~ .. oo ., GR 66,5. 2 504 665.2 !505 665.8 517 670.0 526 670. 0 !:J;-'6 :• GR 6EIO. 0 586 690.0 1!,10 700.0 6::.<0 

• SB 0 1. 75 2. 5 0 52 0 340 1• NC . 035 . 035 . 025 
U/S FACE OF E. HINES DRIVE BRIDl::lE ., Xl El227 0 0 0 26 :?6 ';lb i• X2 0 0 1 671. 8 673.0 

BT 28 0 680.0 0 20 678.0 0 40 676.0 0 I • BT 170 67'4.0 0 190 672.0 0 2JO 670.0 0 :-uo 
1• ! BT 670.0 0 430 674. 1 670.0 4::.<5 674. 1 669.6 4~ .. 3 674.8 

BT 6~,4. 9 454 674-. 3 66,6. 4 457 ~,74. 4 669. "/ 460 674.$ 670.6 I • BT 465 67'4. 5 671. 2 468 674.6 671. 6 473 674.7 671. 't '!78 1• I BT 674. 7 67'2.0 674.6 674.'? 671. 7 '!·"15 6/'!.~ ' 485 671. 9 490 
BT 671. 4 500 67'4.2 670.0 504 674. 1 666.'? 505 674. 1 66~.2 I 

• BT 517 674. 1 66,5. 8 526 674. 1 670.0 5[<6 680.0 0 b10 .I• ' BT 6'i>0. 0 0 700.0 I 630 0 
I 

• I NC . 05 . 05 . 040 .3 .5 le X1 13257 0 0 0 30 ::• O :-10 
I I 

• I NC . 04 I • I Xi 1i>600 16 470 530 1343 1343 1348 

' X4 1 6i'1. 5 540 I 

• I GR 1:20. 0 0 710.0 50 7•00. 0 70 690.0 110 680. 0 170 le 
I GR 676.0 220 674.0 440 672.0 470 670.0 480 666.0 'l90 I 
I GR 61!>6. 0 520 670.0 530 672. 0 640 674.0 680 676.0 '110 

GR 6130. 0 940 1,. 
-•- I- -- ··- - - - --- - - - . - - - ·----- - . - . . - --

I 
' NC .5 1. 0 
I Xl 11:)200 17 400 445 600 6CIO 600 1. • I X3 100 5~,5 I 

X4 2 674. 0 110 67'4.0 135 
GR 7:20. O 0 7110. 0 10 700. 0 25 690.0 40 6(30.0 75 • • GR 676.0 90' 676.0 380 672. 0 400 670.0 403 669.0 '!06 I 

GR 6,69. 0 439 670.0 442 672. 0 445 674.0 450 676.0 460 

• GR 676.0 510 6El0.0 530 
1• I 

I i • I 

' • I 

I • I • 
i 

•• I • 



• I 
190CT92 I • 13:00:29 F'l',GE:. 6 

I 

• ' I • I 
X1 10500 300 300 300 1 '":'" . ·-• X3 175 5~5 I 

I • Xl 10600 100 1()0 100 . •1 
' • X3 200 5:0.5 I • Xl 10700 15 740 780 100 1()0 1()0 I 

• X3 600 8[<0 '• X4 2 676.0 600 677.0 650 I GR 720.0 0 710.0 180 700.0 200 690.0 240 680.0 ::,eio 
I • GR 676.0 290 676.0 690 675.0 7'10 671. 0 745 671. () ·,-;~5 • GR 676. 0 780 678.0 870 680.0 880 690.0 890 700.0 ,,;;:~o I 

• NC .5 1. 0 i • Xl 10800 100 100 100 . ;,i:, I 
X3 625 855 I • I D/S FACE OF MIDDLE WOODS DRIVE BRIDGE I • Xl 10901 17 250 292.5 101 101 101 I • I X3 155 3[<8 

1• I, GR 679. 5 0 679.9 100 679. 5 200 680.0 250 67?. :I ~"!:)0 
GR 672. 1 260 671. 5 271 671. 7 281 673.0 291 674 .. I 292, ~I I • I GR 680.0 292. 5 678.2 322 678.2 3:<9 677.4 356 678. -~ 8~,6 I • I GR 677. 1 450 677.9 550 

SB 1. 73 0 2:<2 
I • 0 2. 5 0 41 I • I NC . 042 . 042 . 03 

UIS FACE OF MIDDLE WOODS DRIVE BRIDGE I 

• I Xl 10930 0 0 0 29 29 ~,9 I • X2 0 0 1 677.4 680.0 I 

X3 161 381 

• BT 5 250 680.0 672. 1 250 680.0 677.4 271 680.0 67"/. 4 ! • ' BT 292. 5 680.0 677.4 292.5 680.0 674. ! I 
I 

. ' Xl 10980 17 250 292.5 50 ~o ~.,o 
• '1 ie 

' X3 166 377 
GR 679.5 0 679.9 100 679. 5 200 680.0 250 672. :L ~ .. ~•0 

• GR 672. 1 260 671.. 5 271 671. 7 281 673.0 291 674. il :?'t?.. :, • GR 680.0 292. 5 678.2 322 678.2 3::<9 677.'1 356 678. I, 3616 
GR 677. 1 450 677.9 550 

-•·' I 
X 1 · · · ·11200 25 · · · - 218 -345 --220 · ., ~ 2~10 2~'0 -- . . •-·--- - - 1·• 
GR 702.8 0 700. 7 50 698. 5 100 696.8 150 6?5. :3 ;•c10 

• ' GR 694.5 218 692. 5 218 677. 7 2::..0 676.6 253 674. ·~ ~~5•8 :• GR 674.0 260 673.8 265 673.2 271 672.9 281 673.0 ~ ... ,;,o 
GR 673. 5 295 674. 5 306 675.3 311 676. 'I 313 692. ;, 845 

• I GR 692.9 345 693.0 400 692.9 450 693. 1 500 693. ll ~70 • I I 

I f 
I • I 1• 

I I I • I t• ' I 
I I I, • ,, 

I • 
I 

[ 

• I 
f ., 
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, . 
I 

• I I,• 
NC . 035 . 035 . 025 I 

• I D/S FACE OF PLYMOUTH ROAD BRIDGE I,• 
X1 11201 25 218 345 1 1 1 I BT 14 218 694. 5 692. 5 250 694. 2 677. 7 253 694.2 b7b.t:, 

• I 
BT 258 6Gl4. 1 683. 5 260 6'94. 0 685. 2 2.:""t5 694.0 688.2 ~--, 1 I • BT 693.9 6GIO.O 281 693. 7 6'91. 2 290 6Gl3.5 690.8 2"15 b't:1. '1 I BT 690.0 306 693.3 684.0 311 693.3 675.3 313 693.8 67l,. '1 

• I BT 345 6Gl2.9 6,92. 2 I • GR 702.8 0 700. 7 50 6'98. 5 100 696.8 150 6?5.8 :•oo I GR 694. 5 218 692. 5 218 677. 7 2e,o 676.6 253 674.9 ~~58 

1. • I GR 674.0 260 673·. 8 265 673.2 271 672.9 281 673.0 f'""tO 
GR 673. 5 295 674. 5 306 675.3 311 676.'1 313 692.:.-> ~i4~ I GR 692.9 345 693.0 400 6'92. 9 450 693. 1 500 693. 1 ~,70 

• ' U/S FACE OF PL\fMOUTH ROAD BRIDGE • ,, X1 11255 0 0 0 54 ~,4 ~,4 
' X2 0 0 0 0 0 0 l 0 0 0 

! • • ' 

I 
l1 

NC . 035 

• X1 11256 25 218 345 1 1 1 • I GR 702.8 0 700. 7 50 6'98. 5 100 696.8 150 6?5.8 ;.100 I 

I GR 694. 5 218 692.5 :218 677. 7 250 676.6 253 674. 't r,5EJ 

• GR 674.0 260 673.8 :265 673.2 271 672.9 281 673 0 ;J9() I • ' ' GR 673. 5 2Gl5 674.5 :306 675.3 311 676. 'I 313 692,?. :--f.q ~, 
GR 692.9 345 693.0 400 6 192. 9 450 693. 1 500 6?3. 1 t,70 

• I NC .3 .5 I • X1 11356 0 0 0 100 100 100 ., .. 
I • ! I • I Xl 12150 17 200 300 794 794 794 

X3 :200 300 

• GR 712.0 0 710.0 15 710.0 35 700. 0 55 690,0 70 • ' GR 684.0 100 682.0 200 677. 0 220 675.0 230 675.0 :-~70 
GR 677.0 280 682.0 300 6131. 5 350 680.0 450 684.0 ei?O 

• I 
GR 690.0 670 700.0 71.0 • I 

I 
NC .5 1.0 

• ' X1 12850 30 250 306 700 700 700 -.7 • I GR 731. 2 0 731. 6 100 7:32. 1 200 732.3 250 67?.2 :-!50 ' 
GR 672.2 251 679.2 :253 6'79.2 2e,6 679.2 259 679.2 ~6~?. 5 

-• J. 
GR 679.2 265 679.2 :268 679.2 272 679.2 274 679.2 [>75 •-GR -·679. 8 281· 679.·B :202· .. 678. 8 --·· 285 670.-a ·288 678. 7 - ~t'?t - - - " - --·---- I 

GR 679.7 293. 5 678. 7 :297 6:78. 7 300 678.fl 303 678.fl ::105 

• I 
GR 678.8 306 732. 5 :306 7!32. 7 350 733.2 450 733. "/ ~,50 • I 

Xl 13000 30 :250 :306 150 150 150 

• GR 731.2 0 731. 6 100 7!32. 1 200 732.8 250 679, ~· ~-'!,O • GR 679.2 251 67"9. 2 :253 679.2 25b 679.2 259 67?.? P6~~- f; 
I 

GR 679.2 265 679.2 :268 679.2 272 679.2 274 67?. 2 ~•75 

• I GR 678.8 281 67:8. 8 :202 678.8 2(-15 678.8 288 678. 7 f)?1 • I GR 678.7 293. 5 6718. 7 ,297 678.7 300 678.8 303 678,8 ~~05 ,, 

GR 678.8 306 73:2. 5 !306 7!32. 7 350 733.2 450 733. i' !.~~,o 

• I • < 

I 

• I I • , I 

•: :, . 
II .. ' 
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' 

• I 
I • NC . 038 . 038 . 025 

• ' D/S FACE OF C&O R.R. BRIDGE I • Xl 13001 30 250 306 1 1 1 ' 
BT 26 250 732.3 679.2 250 732.3 687.0 251 732.3 6r11. 0 

• I BT 253 732.3 695.0 256 732.3 697.8 259 :132. 4 699. Ci ~,.::,~ ... ~ I • I BT 732.4 699. 1 265 732,4 699.0 2~8 732.1! ~97.6 2·1~' 73~.~ I 

BT 695.0 274 732. 5 691. 0 275 732. 5 687.0 275 732. 5 6·1?. 2 

• BT 281 732. 5 678.8 281 732. 5 687.0 282 73:;>. 5 690.0 ?85 I • I BT 732. 5 695.7 288 732. 5 6~17. 6 291 732.5 698.7 2?3.$ 78~.$ I 

BT 699.0 297 732. 5 698. 7 300 732. 5 697.2 303 732. ::, 6?4.B .. BT 305 732. 5 691.0 306 732. 5 687.0 306 132. 5 678.8 ' -- I GR 731. 2 0 731. 6 100 732. 1 200 732.8 250 679.2 ;:,50 I • 
GR 679.2 251 679.2 253 679.2 256 679.2 259 679.~ :;'162.5 

• GR 679.2 265 679.2 268 679.2 272 67?.2 274 67?.2 ?75 
I • I GR 678.8 281 678.8 282 678.8 285 678.8 288 678./ ~"?1 

GR 678. 7 293. 5 678.7 297 678. 7 300 678.8 303 678.8 805 

• GR 678.8 306 732. 5 306 732.7 350 733.2 450 733. ·1 !i50 
I • U/5 FACE OF C&O R.R. BRIDGE 

• I Xl 13135 0 0 0 134 1~-14 1~-14 I • X2 0 0 0 0 0 0 1 0 0 

• I NC . 038 . 038 . 035 I • Xl 13136 30 250 306 1 1 1 
GR 731. 2 0 731. 6 100 732. 1 200 732.3 250 679.2 ~-'!,0 

• I GR 679.2 251 679.2 253 679.2 2!:>6 679.2 259 679 2 ';Ji,';?. 5 I -- GR 679.2 265 679.2 268 679.2 272 679.2 274 67?.2 ~'7!! ' -GR 678.8 281 678.8 282 678.8 285 678.8 288 678. ·, ~J.? 1 

• I GR 678. 7 293.5 678. 7 297 678.7 300 678.8 303 678.E:I :io!.t I • GR 678.8 306 732.5 306 732.7 3~,0 733.2 450 733. ·, ~~o 

u• ...... _,...,I 
0 0 0 100 100 100 .t I • .... .1..,C::..:fO • I 

NC .3 .5 
e i: Xl 13800 10 245 290 564 5s'-4 5b4 I • X3 90 346 ' 

GR 690.0 0 688.0 110 686.0 230 685.0 245 683.5 ~,so 

• ' 
GR 683. 5 285 685.0 290 686.0 410 690.0 430 6?2.0 450 ' • I 
NC .5 1. 0 

--• Xl 14400 12 175 220 600 600 600 ;,_. X3 .. - - . -- 125 ·--~l""l - -- -- - --t..r ,... I 
GR 704.0 0 702.0 40 700. 0 50 696.0 65 6?4.0 175 

• GR 688.3 180 688.3 215 6?4.0 220 694.0 480 700.0 tJ20 • ' GR 710.0 535 720.0 560 I 

• NG .5 1. 0 • Xl 14600 18 250 298 200 200 200 I 

GR 706.7 0 707.0 50 707. 3 100 707. 5 150 707. t ~,oo 

• I GR 707. 7 250 689.9 250 690.0 265 690.0 266. 5 68?. 't 281. 5 
I • I GR 689.9 283 690.0 298 707. 5 298 704.4 350 704.~ 400 

GR 704.6 450 705. 5 500 707, 1 5!:>0 

• I • I 

• , . 
I' I 

• I I • ' 
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I 
I 

• le 
D/S FACE OF E. HINES DRIVE & WILCOX RO. . , Xl 14601 18 250 298 1 1 1 •• BT 12 250 707.7 689.9 250 707.7 703.6 265 707.7 703.6 

BT 265 707.7 690.0 266.5 703.6 690.0 266.5 707. 7 703. I> 281. 5 

• BT 707.6 703.6 281. 5 707.6 689.9 283 707.6 689.9 ;,r•~:t "/()/. 6 ' • BT 703.6 298 707. 5 703.6 298 707. 5 6?0.0 I 

GR 706. 7 0 707.0 50 707.3 100 707.5 150 707. ·.1 ~•CI0 

• GR 707.7 250 689.9 250 690.0 265 690.0 266. 5 68?. '~ 2CJ!. 5 : .. GR 689.9 283 690.0 298 707. 5 2'18 704.4 350 704. ;, 400 
GR 704.6 450 705.5 500 707. 1 5!:>0 

I' • U/S FACE OF E. HINES DRIVE & WILCOX RO. 1• 
Xl 14776 0 0 0 175 175 1 "/ 5 

•I 
X2 0 0 0 0 0 0 1. 0 () 1• 
Xl 14777 18 250 298 1 1 1 

•1 
GR 706. 7 0 707.0 50 707.3 100 707. ~ 150 707. :1 ~-'00 1• GR 707.7 250 689.9 250 690.0 2b5 690.0 266. 5 689. '? 281 5 
GR 689.9 283 690.0 298 707. 5 2'18 704.4 350 704. ;, 400 

• I GR 704.6 450 705.5 500 707. 1 5e,o I • I 

SPILLWAY #1 AT FACE OF BRIDGE 

• ' Xl 14778 19 250 298 1 1 1 I • I GR 706.7 0 707.0 50 707.3 100 707. 5 150 707. :1 ~•oo 
GR 707. 7 250 693.8 250 693.6 265 693.5 283 693. !~ ~,r;,a . , GR 707. 5 298 704.4 350 704.0 500 706.0 550 708.0 t>OO I • GR 710.0 625 712.0 665 714.0 695 716.0 725 

• SPILLWAY 12 • Xl 14798 17 244 304 20 20 :?O 
GR 706. 7 0 707.0 50 707.3 100 707.5 150 707. :, ;,c,o 

• GR 706.6 244 696. 1 244 696.0 304 706.5 304 704. ·~ ~tt>O • GR 704.0 500 706.0 550 708.0 600 710.0 625 712.0 b~•~ 
GR 714.0 695 716.0 725 

• I • SPILLWAY #3 I 

I· Xl 14828 19 .864 949 30 !:• O 30 

• I GR 70_5. 8 0 7Q...5. 5 --- ---- 460 706.7 630 707.0 680 707. ::f ·1~10 • GR 707.5 780 707.7 830 706.6 864 7-0.1. :::; 8_6!\_ __ ?Q..t_._::;. 'i'-0!-'L, I 
GR 706.6 949 2.9:~- 4' .. .- .980 704.0 1130 706.0 1180 708.0 1;'.!~10 

I GR 710.0 1255 712.0 1300 71,f" o --·-- 1330 716.0 1360 
- , ..• ---•·I .. • • •- . -- - -- -- - - -- -- - -- - - . - - - . - -· -- -- - - --- -- - - - - - - - ---- -

MANUFACTURED SECTION, BOTTOM BASED ON INVERTS OF THE BRIDGE HECTIONS 

• 1, Xl 14980 11 100 500 152 15~ 1!>2 ,. 
' X3 100 500 I 

GR 720.0 0 710.0 20 700.0 40 700.0 70 70?.0 ';JQ I 

• GR 704.0 100 692.0 110 692.0 490 704.0 500 710.<> 5~t0 • GR 720.0 560 I 
I • ' 1• 
I • I• 
I 

• I.• 
11 

• 1: • 
I 



• I 190CT92 
I • 13:00:29 Pl',GE- 10 I 

e1 I • I ' 
NC .3 .5 

e1 MANUFACTURED SECTION, BOTlrOM BASED O~I INVERTS OF THE !BRIDGE !JECTIONS I• Xl 1 :ii400 8 200 620 420 420 420 
X3 200 6;10 

• GR 706.0 0 704.0 180 702.0 200 695.0 210 695 0 biO I • GR 70•2. 0 620 710.0 650 720.0 670 I 

• MANUFACTURED SECTION, BOT1rDM BASED ON INVERTS OF THE IBR IDGE Gl:CTIONS ' • Xl 1 :ii800 8 200 520 400 400 400 I 
X3 200 520 

• ' 
GR 706.0 0 706.0 180 704.0 200 696.0 210 696.0 :,10 

I • GR 704.0 520 710.0 550 720.0 580 

• I NC .5 1. 0 I • D/S FACE OF NOflTHVILLE RD. BRIDGE 
Xl 16,001 25 250 318 201 201 201 ., X3 250 318 I • GR 714.9 0 714. 5 30 713. 5 100 712.9 150 712 .. 5 :

100 
GR 713.0 227 713. 5 250 704. 8 250 702.0 253 699. :• ;''63 

• GR 6<;•8. 2 273 698.4 282 698.8 286 697.'I 296 699.4 :~06 I • GR 7Cl2. 0 313 702.9 315 704. 5 318 714. l 318 714. ~· :~42 
GR 71.4.9 350 718.0 418 719.2 450 720.7 475 722. 1 :,oo 

' I • I SB . 90 1. 77 2. 5 0 68 4 6~1? • NC . 045 . 045 . 03 

• U/S FACE OF NOF~THVILLE RD. BRIDGE I • Xl 16,063 0 0 0 62 62 ~'~ 
X2 0 0 1 710. 1 714.2 

• X3 203 318 I • BT 8 250 713. 5 704.8 250 713.5 710. 1 282 713. 8 710. '1 
BT 282 713.8 698.4 286 713.8 ,!>98. 8 286 713.8 710. i!, :•18 

• BT 714. 1 710.7 318 714. 1 704. 5 I • 
I NC . 035 . 040 . 035 .3 .5 I 

••i Xl 16,113 25 250 318 50 50 ~,o I • GR 714.9 0 714. 5 30 713. 5 100 7712.9 150 712. 5 ~
100 I 

I GR 713.0 227 713. 5 250 704. 8 2:::.0 702.0 253 699.8 ;'.'16:i 
I ' GR 69'8. 2 273 698.4 282 698.8 206 697.9 296 699. 'l :106 • I GR 70,2.0 313 702.9 315 704. 5 318 714. 1 318 71 'l. ? ~-142 I • I GR 714.9 350 718.0 418 719.2 450 720. 7 475 72?. 1 ~,oo I 

-•- ·[ ·-- X 1 - --16764· - 27 249 300 651 "6!:J 1 -- -0~,1 -- - - - . - 1-• 
GR 70,9.3 0 709.2 25 709.2 50 709.?. 75 709. :• 100 I I GR 70,9. 5 125 709.9 150 710.3 175 710. 7 200 71:?.0 ~-'~5 • I GR 711. 4 249 701. 9 249 700.2 2l,O 699.:::! 270 698.8 t'.:'75 I • 
GR 69'8. 5 280 699.8 290 701. 5 300 712.2 300 712. 7 ~12::i 

' • I GR 712.7 325 713.3 350 713. 9 375 714. 7 400 715.5 111,;..,5 
I • I GR 716. 5 450 717.6 475 

' • I ' • I I 

I 

•' I • 
• I • I 

• I le 
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• I 4 • 
I. NC . 040 . 040 . 035 .5 1. 0 

I i• .! D/S FACE OF E. HINES DRIVE BRIDGE (MIDDLE ROUGE F'ARKWAY) 
Xl 16864, 27 249 300 100 100 100 I GR 709.3 0 709.2 25 709.2 50 70?.? 75 709. ~l j o,o I GR 709. 5 125 709.9 150 710.3 175 710. 7 200 712. 0 r,r-J,C'" 

•-

., ,. ,c; . .,J 

.GR 711.4 249 701.9 249 700.2 2b0 699.2 270 698. fl ;,75 I, 
GR 690.7 280 699.8 290 701. 5 300 712.:;:> 300 71:;:>. ;, 82:8 

l 4• •1 GR 712. 7 325 713.3 350 713.9 375 714. 7 400 715. ~; .,~J•5 
GR 716.5 450 717.6 475 

SB I 
•! 0 1. 65 2. 5 0 51 0 3~5 

I 4. NC . 045 . 045 . 025 
U/S FACE OF E. HINES DRIVE BRIDGE (MIIDDLE ROUGE PARKWAY> I ., X1 16900 0 0 0 36 :-16 ::16 I i• X2 0 0 1 708. l 712.7 

BT 25 0 .. 709.3 0 25 709.? 0 50 709. ;·, 0 

• I BT 75 709.2 0 100 709.3 0 125 709.5 0 l 5•0 41 BT 709.9 0 175 710.3 0 200 710. 7 0 2"",r 71,;,, 0 . _, 
BT 0 249 711. 4 701. 9 260 711. 5 706.2 270 711 .. ,, ,O'/. 0 
BT 275 7013.' 1 

-
,12.0 706. ~, :,o,o • I 711. 8 280 711. 9 707.8 2'>'0 4 • I BT 712.2 701. 5 323 712. 7 0 325 712. 7 0 3~,C) 7l8. 3 

BT 0 375 713.9 0 400 714,, , 0 425 715. ~, 0 

• i BT 450 716. 5 0 475 717.6 0 I, 41 I 
I 

NC . 035 . 040 . 035 .3 .5 

• ' Xl '16950 27 249 300 50 50 ~,O I 41 I GR 709.3 0 709.2 25 709.2 50 709.? 75 709. ~~ J (110 
GR 709. 5 125 709.9 150 710. 3 175 710. 7 200 712. () ~,e:,5 

• GR 711. 4 249 701. 9 249 700.2 260 699.2 270 698. f~ ~-'7'5 I 41 GR 698.8 280 699.8 290 701. 5 300 712.2 300 712. ~, 3~!8 
GR 712.7 325 713.3 350 713.9 375 714. 7 400 715. ::, 11:l'.5 

• GR 716.5 450 717.6 475 
I 4 • 
' Xl 18100 15 430 520 1150 1150 1150 

• GR 740.0 0 738.0 100 736.0 150 734.0 200 73;?. 0 ?e,o , . I 

I GR 730.0 310 728.0 360 720.0 420 715.0 430 710.0 4~,0 I 

·I GR 700.0 500 704.0 520 706.0 650 708.0 820 710. 0 f:!~10 . • I 

•-
Xl 19850 22 250 367.5 1750 1750 1750 
GR 723.9 0 724. 1 50 724.8 150 726.1! 250 714.9 ~!~,o 

--• ' GR 711. 4 260 710.3 270 704. 5 276 702.6 281 703. :i ;>",'1 
41 • · - GR -· · ' 704: 4 -301-- -- · ---704,-9 307· 705.·3 · .. 313. 5 -705. 9 323 ·• - 710: ll · - :J::t2 

GR 710.9 352 716.3 366 721. 8 366 728.0 367. 5 729. ::1 11 e;o 

• GR 730.8 550 731. 6 600 41 
NC . 035 

el 
D/S FACE OF M-14 HWY. BR ID•GE 

' 
•-

Xl 19851 22 250 367.5 1 1 1 I 

BT 5 250 726.4 714.9 250 726. 4 720.2 366 728. () 7~! 1. 8 

• I BT 366 728.0 716.3 367.5 728.0 0 ' 41 0 724. 1 50 724.8 150 726.1! 250 711!.''I ~,::;•o I GR 723.9 ' I 
1, GR 711. 4 260 710.3 270 704. 5 276 702.6 281 703 :• ;->r;~ 1 

• I, GR 704.4 301 704.9 307 705.3 313. 5 705.9 323 710. ll ~1::=12 
I 4 • 

• I I 

•-I 

I: 

• !, 
I. 

1, 41 
Ii 



• 190CT92 13:00:29 PI\GF l f/ 
I. 

I I 

• I I • GR 710.9 352 716.3 :366 7.!1. 8 366 728.0 367. 5 729. :, I\ :.0 I 

GR 73:0. 8 550 731. 6 600 

• I 

U/S FACE OF M-14 HWY. BRIDGE I. 
Xl 19'932 0 0 0 81 (-11 C-tl 

• X2 0 0 0 0 0 0 1 0 0 , . 
NC . 030 . 030 . 035 

• Xl 19'933 0 0 0 1 1. 1 I • 
NC .5 1. 0 

• ' 
Xl 201033 0 0 0 100 100 100 

I • 
NC .3 .5 

• Xl 20•300 12 100 ll40 267 2b7 2:..,7 I • I, GR 713.0 0 712.0 60 71.0.0 80 708.0 90 706.0 100 
GR 7012. 7 110 702. 7 :L30 706.0 140 708.0 200 710.0 ~>j 0 

• I GR 712.0 220 714.0 ,!30 I • I 
NC . 040 . 040 . 035 .5 1. 0 

• D/S FACE OF BRIDGE AT ENTRANCE 1ro D. I'. w . 
I • Xl 201470 30 249 ,!80 170 170 1,0 

X3 iL25 400 

• GR 711. 4 0 711. 4 30 71.2.3 55 713.3 80 713.8 105 • GR 714.2 130 714.5 ll55 71.4. 0 180 713. ·1 205 713. ::, ~,:-.o 
GR 712.9 249 707.8 ,!49 7C)7. 0 2:50. 3 703. 5 ?56.2 702. !:I 25/. ~I 

• GR 702. i 260 701. 1 ~265 7C>3.2 270 704.:? :?72. 7 705. 0 ~,74 
I • GR 707.2 278.7 707.9 ,280 71.2.8 280 713.:? 305 713.8 ~.• ::-co 

GR 714.6 :355 716.0 :i00 71,6. 4 394 716. "/ 413 716.8 '12~ 

• I • SB 1. 05 1. 76 2. 5 0 28 2.6 218 ' 
NC . 045 . 045 . 030 

• U/S FACE OF BRIDGE AT ENTRANCE 1ro D. P. w . ,. 
Xl 20,492 0 0 0 22 ?~ :?:;> 
X2 0 0 1 710.9 71.2. 9 

• X3 31 295 
i• BT 33 0 711.4 0 30 711. 4 0 55 712. 8 0 

BT 80 713.3 0 ll05 71.3. 8 0 lc<O 714 2 0 155 

• BT 714. 5 0 180 71•1. 0 0 205 713. ·1 0 2:-co 71 ~~- ~ ,. 
BT 0 249 712.9 707.B 249 712.9 709. 2 250.3 712.9 70?.2 
BT 25,o. 3 712.9 710.9 256.2 71,2. 9 710.9 256.2 712.9 703. 5 2~--✓• 5 I 

• BT 712.9 702.5 257.5 71 ,?. 9 71.0. 9 2:72. 7 712.8 710.9 272. ir 7-1~. 8 
- 1-• -- BT 70,4.-2 ·274 712.-8· - 10:;,-o .. ·274 712;-8 710: 9- --279; 7 - · -712. l:t -- .,. "/10.9 · - -- ------- -

BT 278. 7 712.8 709. 1 ,!80 71.2.8 709. 1 2:::-10 712.8 707. 't 80!/ 

• BT 71::•• 2 0 330 71:l. B 0 355 714.6 0 3[{0 /1 :-.. 0 • BT 0 394 716.4 0 413 716.7 0 425 716.fl 0 I ., NC . 040 . 040 . 035 .3 .5 
I Xl 20542 30 249 ,!BO 50 ~o ~o • X3 1.43 3Cl2 

• I GR 711. 4 0 711. 4 30 712.3 55 713.3 80 713.8 10~ • " GR 714.2 130 714. 5 1.55 714.0 180 713. "/ 205 713.5 ;,30 

I GR 712.9 249 707.8 .!49 707.0 250.3 703. 5 ?56. 2 702. ~. 2=.-1. 5 

• I GR 702. 1 260 701. 1 .!65 703.2 270 704.:? :?72. 7 705. 0 ;,74 
I • 

' • I le 
' I I 
I 

.,,I ,. 
I I I. 



• I ' • 190CT92 13:00:29 PI\GF. 1 :-1 I 

• I I • ' GR 707.2 278.7 707.9 280 712.8 280 713.2 305 713. I~ ~• :::~o I 

GR 714.6 355 716.0 380 716.4 394 716.7 413 716. I~ 1?;;;~5 

•! ' • Xl 20750 13 280 320 258 258 2~,8 I 

X3 245 3~,5 ., GR 714.0 0 714.0 230 712.0 260 710.0 270 708.0 ~,e30 • GR 702.8 290 702.8 310 710.0 320 712.0 330 714.0 ~~~5 I 
GR 716.0 360 720.0 385 722.0 400 

I • I NC .5 1.0 ! • 
X1 20850 36 255. 7 316. 1 100 100 1c,o 

• GR 733.6 0 732.7 25 731 8 50 731. 0 75 730. ~:! 100 I • GR 729.6 125 729.0 loO 728. 4 175 727.? 200 727. ,i ;-">~'5 
GR 727.3 250 727.3 255. 7 705.2 255. 7 705.0 257 704. ,~ ;-,bo 

• GR 703.7 267 703.2 275 703.0 282 702.9 286 703. <;> ?9~ I • GR 705. 1 300 706.0 305 706.6 307. 5 707. t 313 708. -~ 316. 1 ' 
GR 727.6 316. 1 727.6 350 728.0 375 728. '! 400 729. 0 '!~!~ 

• GR 729.7 450 730.4 475 731. 4 500 731. S 525 732. :1 !.J~,O • GR 733.4 575 

•1 NC . 030 . 030 . 025 • 0/S FACE OF NORTHVILLE RO. BRIDGE 
Xl 20851 36 255. 7 316. 1 1 l l 

•i 
BT 13 255.7 727.3 705.2 257 727.3 710.0 260 727. ::i 718, 5 • BT 267 727.3 719. 2 275 727.3 723.0 282 "/27.4 724. ::i ::>f36 
BT 727.4 724.7 292 727. 5 724.0 300 727 5 721. 4 30:::; 725. 5 

• BT 718.7 307. 5 727.6 716.6 313 727.6 711. 5 316. l 727. ,!, 70[<. 'l • I GR 733.6 0 732. 7 25 731. 8 50 731. 0 75 730, :;, JOO 
GR 729.6 125 729.0 150 728.4 175 727.? 200 727, •1· r,~t.5 

• I 
GR 727.3 250 727.3 255. 7 705.2 255. 7 705.0 257 704.b ~ .. ~~o :• GR 703.7 267 703.2 275 703.0 282 702.9 286 703. •;> ?~f? 
GR 705. 1 300 706.0 305 706.6 307. 5 707. t 313 708. ·~ 316. 1 

• I GR 727.6 316. 1 727.6 350 728.0 375 728.'! 400 729.0 '1~?5 • GR 729.7 450 730.4 475 731. 4 500 731. 8 525 732. :1 t.i?:,o 
GR 733, 4 575 

el UIS FACE OF NORTHVILLE RO. BRIDGE I • Xl 20885 0 0 0 34 ::'-t4 :i4 ., X2 0 0 0 0 0 0 1 0 (l 0 • ' 
NC . 035 

. ,. I Xi 20886 0 0 0 l 1 1 •• -- - --- -- --- -- - - - - -- - - --- - •· --- - - - . - - -- -- - - . 
I 

• I • 
I 

• I • 
I 

• I' 
ie 

• I • I 
I 
I 

• I • I 
I • I • I 



• I ' • 190CT92 13:00:29 P.-.GI:. 1 4 I 

• I • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK El 1::.1/ 
G GLOB GCH GROB ALOB ACH AROB VOL Tl~P. R-BANK El 1::.V 

• TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN ~.;STA 
I • SLOPE XLOBL XLCH XLOBR ITRIAL roe ICONT CORAR TOPWID ENDST 

I 
• ' *PROF 1 I • 

I 

• I I • I 
CCHV= 0.300 CEHV= 0. 500 

• I *SECNO 1000.000 I • 3280 CROSS SECTION 1000.00 EXTENDED 5. 50 FEET 

• I 1000.000 12. 50 667. 50 0.00 667. 50 667. 59 0.09 0.00 0.00 670.00 I • 4100.0 0.0 2660.9 1439. 1 0.0 971. 1 820.0 0.0 0.0 6.!-5.00 
0.00 0.00 2. 74 1. 75 0.000 0.035 0.035 0.000 655.00 80. :;o 

• I 0.000279 0. 0. 0. 0 0 0 0.00 329. 50 360.00 ! • I 

I I 
I *SECNO 1700.000 ' • I • I 3280 CROSS SECTION 1700.00 EXTENDED 5.70 FEET 

• 1700.000 12.09 667.69 0.00 0.00 667. 78 0.09 0. 19 0.00 670.00 • ' 4100.0 0.0 2616.5 1483. 5 0.0 990.7 860.0 29.3 5.3 665.00 
0.08 0.00 2.64 1. 73 0.000 0.035 0.035 0.000 65~,. 60 30.07 

• 0.000253 700. 700. 700. 0 0 0 0.00 329.93 360.00 • ' I 

I CCHV= 0. 500 CEHV= 1. 000 • ' • *SECNO 2100.000 
I 

• 3302 WARNING· CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRAT ICI = 0. '18 • 
2100.000 11.78 667.88 0.00 0.00 668.26 0.38 0. 19 0.29 682.80 

• 4100.0 0.0 4100. 0 0.0 0.0 828.4 0.0 41. 6 7.4 683. 10 • 0. 11 0.00 4.95 0.00 0.000 0.035 0.000 0.000 656. 10 274.88 i 
0.001108 400. 400. 400. 2 0 0 0.00 122. 15 397.03 I 

• ,. 
*SECNO 2101.000 I 

' •.. '. · 3370· NORMAL BRIDGE, · NRD= 10-MIN·Et.TRD= -682: 80 -MAX ELLC= "679.20 . . - --- - - . --- - . - - . ·--------- --- I -• 
I \ 

• I D/S FACE OF N.B. I-275 BRIDGE le 
2101.000 11. 78 667.88 0.00 0.00 668.29 0.41 0.00 0. 03 682.80 I 

4100.0 0.0 4100.0 0.0 0.0 799.4 0.0 41. 6 7.4 683. 10 I 
I 

0. 11 0.00 5. 13 0.00 0.000 0.000 656. 10 274.88 • 0.000 0.035 I • 0.001389 1. 1. 1. 0 0 0 -29. 12 122. 15 397.03 
\ 

• I• 
I 

• I 1. 
I I. ., I • ' I 

• I •• I' ' ,. ' 1,lf. , I . ;/ ,. , I I ) I I , I., 
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190CT92 

SECNO 
G 
TIME 
SLOPE 

I 13: oo: 29 

DEPTH 
GLOB 
VLOB 
XLOBL 

CCHV= 0.300 CEHV= 
*SECNO 2157.000 

CWSEL 
GCH 
VCH 
XLCH 

0. 500 

CRIWS 
GROB 
VROB 
XLOBR 

-":11':1..,n t.ll"'llnWAI nnT1"1"\.P"" .. I""'- ,. .-.. _.., ... r-1 .... ""'-
wwrv 1"11ur,nH;L on.&.U\:iiC.1 Nnu= J.V nLN C.L 1nu= 

UIS FACE OF N.B. I-275 BRIDGE 
2157.000 11.87 667.97 0.00 

4100.0 0.0 4100.0 0. 0 
" ' f ""· .... 

0.001337 

*SECNO 2158.000 
2158.000 

4100.0 
0. 11 

0.001046 

*SECNO 2188.000 

" "" .,.,_ ...,..., 
56. 

! 1. 9! 
0.0 

0.00 
1. 

2188.000 11.95 
4100.0 0.0 

0. 11 0. 00 
0.001030 30. 

*SECNO 2189.000 

C< r\L 
-.J, Vt;;;J 

56. 

668.01 
4100.0 

4·. 85 
1. 

668.05 
4100.0 

4.83 
30. 

" "" v. vu 

56. 

0.00 
0. 0 

0.00 
1. 

0.00 
0. 0 

0.00 
30. 

3370 NORMAL BRIDGE, NRD= 10 MIN ELTRD= 

DIS 
2189.000 

4100.0 
0. 11 

0.001297 

FACE OF 
11. 94 

0.0 
0.00 

1. 

S.B. I-275 
668.04 
4100.0 

5.01 
1. 

BRIDGE 
0.00 
0.0 

0.00 
1. . .,.; ..... --

• 
• 
• 
• 
• 
• 

*SEC NO 2245.000 

3370 NORMAL BRIDGE, NRD= 10 MIN ELTRD= 

U/S FACE OF S.B. I-275 BRIDGE 
2245.000 12.02 668. 12 0.00 

4100.0 0.0 4100.0 0.0 
0. ii 

0.001263 
0.00 

56. 
4.96 

56. 
0.00 

56. 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

682.80 MAX ELLC= 

0.00 
0.0 

0.000 
2 

0.00 
0. 0 

0.000 
2 

0.00 
0.0 

0.000 
0 

668.37 
810. 1 
0.035 

0 

668.38 
84'1-. 9 
0.035 

0 

668.41 
849.3 
0.035 

0 

682.80 MAX ELLC= 

0.00 
0.0 

0.000 
1 

668.43 
818.8 
0.035 

0 

682.80 MAX ELLC= 

0.00 
0.0 

0.000 
1 

668. 50 
826. 7 
0.035 

0 

HV 
ARCIB 
XNR 
ICONT 

, ~l'"l ......... 
0/~.c:::v 

0. 40 
0.0 

r,, r\l"\I"\ v. vvv 

0 

0. 37 
0.0 

0. 000 
0 

0. 36 
0.0 

0.000 
0 

679.20 

0. 39 
0.0 

0.000 
0 

679.20 

0.38 
0.0 

0.000 
0 

HL 
VOL 
WlN 
CORAR 

0. 08 
42.6 

n nnn 
V, \J''-"'-' 

··29. 49 

0.00 
42.6 

0.000 
0 00 

0.03 
43.';;> 

0.000 
0.00 

0. 00 
43.? 

0.000 
-29. 7R 

0.07 
44.3 

0.000 
-30. 04 

OLQ~;S 
TWA 
ELMlN 
TOPWID 

0.00 
/. 5 

656. 10 
122.64 

0.01 
1.5 

656. 10 
12~.87 

0.00 
I. 6 

656. 10 
123.06 

0.01 
7.6 

656. 10 
12:::•• 03 

0.00 
7.8 

656. iO 
128.39 

L· ·SANK El !:.V 
R -BANK El E: V 
SSTA 
ENDST 

682. 80 
683. 10 
274. 64 
8'17. 28 

682. 80 
683. 10 
274. 52 
897. 89 

.!->82.80 
683. 10 
274.43 
397. 49 

682.80 
683. 10 
274.44 
397.47 

682.80 
683. 10 
274.26 
397.65 

P/\G!:. l ~, 

' ·I I ·• ~ 
\, • 

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

i 
-t· • 

e 

• 
• 
• 
• 

' ,, • 



• I ' • 190CT92 13:00:29 PI\GE:. 1 ["1 I 

• I • SECNO DEPTH CWSEL CRIWS WSt:LK EG HV llL OLOSS L-BANK ELEl/ I 
G GLOB GCH GROB ALOB ACH AROll VOL TWA R-BANK Elf:l/ 

• 1, TIME VLOB VCH VROB XNL XNCH XNR WTN El.MIN SSTA 
I • i SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

I I 
• -- *SECNO 2246.000 i -

2246.000 12.06 668. 16 0.00 0.00 668. 51 0.35 0.00 0.01 682.80 

• 4100.0 0.0 4100.0 0.0 0.0 863.0 0. 0 44.3 7.8 683. 10 I • 0. 11 0.00 4.75 0.00 0.000 0.035 0.000 0.000 656. 10 274. 13 
0.000983 1. 1. 1. 2 0 0 0. 00 123.66 397.79 

• I • 
CCHV= 0. 500 CEHV= 1. 000 

• I 
I 

*SECNO 3000.000 I • 
;J;:JU2 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 4. 19 

• I I • 3000.000 11.76 668.76 0.00 0.00 668. 78 0.02 0. 11 0. 16 661. 00 
4100.0 2022.6 1132. 4 945.0 1740. 5 743.3 9l,9. 0 81. 7 13.6 661. 00 

• 0.29 1. 16 1. 52 0.98 0.035 0.035 0.035 0.000 657.00 156.20 I • 0.000056 754. 754. 754. 2 0 0 0.00 551. 41 707.61 I 

• I • CCHV= 0.300 CEHV= 0. 500 I 

*SECNO 4000.000 
Al'\r\l"\. ,..._,... 

....... _,... 
I I l"'I -1"'1 n nn ~ -n I I,... ,-. , ~ n~ ,... ,...-.. I"'~ ,...,... .,.,.,., ,...,... 

• I ...-vvv. vvv .LU. Cli..:J OOQ.Cli..:J v.vv v.vv CICH::li. CliCI u. v..:, U.UF \.I, vv 00,c:!;. vv • 4100.0 1495.7 1194. 6 1409.8 1243. 5 677.9 1264.9 157.9 26. 7 662.00 I 

0.49 1. 20 1. 76 1. 11 0.035 0.035 0.035 0.000 658.00 87.60 

• 0.000085 1000. 1000. 1000. 2 0 0 0.00 58?.47 677.07 I • I 

• CCHV= 0. 500 CEHV= 1. 000 ' • *SECNO 4800.000 I 

• 3302 WARNING: CONVEYANCE CHANGE oursIDE OF ACCEPTABLE RANGE, KRATIO : 0. 54 
I • I 

' • I 3470 ENCROACHMENT STATIONS= 340.0 596.0 TYPE= 1 TARGET• 2::.6.000 I • I 4800.000 10.94 668.94 0.00 0.00 669.05 0. 11 0. 11 0.08 662.00 
I 4100.0 0.0 2125.0 1975.0 0.0 685.9 939. 1 202. 1 84!. 5 662.00 

_ I o. 50 0.00 3. 10 2. 10 0.000 0.035 0.035 0.000 658.00 31!0.00 • -•- -j· . . . o: 000292- - 800. - - - --000. - -·000. - .. - 2 - -·· - -· o ·- - -o - -o. 00 256: 00 5?6·.-oo - ---•------- I 

• I • *SECNO 5075.000 

• 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATICl'" 0.67 • ' 

I I 
I • i • I 

I •• • 
- .. • .. 

,, 

• • 



• ' 190CT92 13:00:29 

• SECNO DEPTH CWSEL. CiHWS WSELK EG 
G GLOB GCH GROB AL.OB ACH - I TIME VLDB VCH VROB XNL XNCH • I SLOPE. XL.DBL XLCH XLOBR ITRIAL IDC 

• 3470 ENCROACHMENT STATIONS= 340.0 458.0 TYPE= 

•l 
5075.000 11. 06 669.06 0.00 0.00 669.36 

4100.0 0.0 3254.9 845. 1 0.0 694.0 
0.60 0.00 4.69 3.22 0.000 0.035 

• ' 0.000660 275. 275. 275. 2 0 

. , CCHV= 0. 500 CEHV= 
*SECNO 5146.000 

1. 000 

• 3301 HV CHANGED MORE THAN HVINS -
-• 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, 

5146.000 9.75 669. 15 0.00 0.00 670. 17 

• 4100.0 ,... ,... Aallr\.r.. r,. ,... " ,... " =.r.L..., 
V. V .... .lVV. V v.v V. V wvc. c:. 

0.60 o.oo 8. 10 0.00 0.000 0.035 
0.003515 71. 71. 71. 2 0 

• CCHV= 0.300 CEHV= 0.500 

• *SECNO 5147.000 

3370 NORMAL BRIDGE, NRO= 12 MIN ELTRO= 675.30 MAX ELLC= 

• 3470 ENCROACHMENT STATIONS= 258.0 338.0 TYPE= 

• D/S FACE OF HAGGERTY RD. BRIDGE 
5147.000 9.70 669. 10 0.00 0.00 670.22 

4100.0 0.0 4100.0 0.0 0.0 483.2 -• 0.60 0.00 8.49 0.00 0.000 0.035 
0.005230 1. 1. 1. 2 0 

• *SECN0-5181. 000 

• 3370 NORMAL BRIDGE, NRD= 12 MIN ELTRD= 675.30 MAX ELLC= 

• 3470 ENCROACHMENT STATIONS= 258.0 338.0 TYPE= 
UIS FACE OG HAGGERTY RD. BRIDGE 

• 
• 
• i 

' I 
• I, 

HV 
AR(tB 
XNR 
ICONl 

1 TARGET, 
0.30 

2b2.7 
0.035 

0 

KRATIO, 

1.02 
" " V. V 

0.000 
0 

677.80 

1 TARGET, 

1. 12 
0.0 

0.000 
0 

677.80 

1 TARGET=-

HL •LOSS L-BANK Elf-t; 
VOL TW1\ R -BANK El F-V 
WTN ELMJN SSTA 
CORAR TOPWID E:NDST 

110.000 
0. 12 0. 19 662.00 

210.:a! ;.:• !:,. 7 662.00 
0.000 658.00 340.00 
0.00 113.00 458.00 

0.'!3 

0.09 0.71 679.30 
....,f 1 11. -::tr. Cl [~74. 50 C,,6., -. .......... -
0.000 654.40 257.62 
0.00 81. 18 338.80 

[{0. 000 

0.00 0.05 100000.00 
211. 4 35.S 100000.00 
0.000 659.40 258.00 

-17.b7 80.00 3.."8. 00 

80.000 

Pl'.GE:. 17 1• 
I • --
• 
• 
• 
• 
• 

I 1• 
!-
1• 
I, 1• 
I • 
• 

•• 
'• -

~- •-
• 
• 
• 
• I 

I ,. 
' 

• 
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190CT92 

SECNO 
G 
TIME 
SLOPE" 

5181.000 
4100.0 

0.60 
0.004590 

13:00:29 

DEPTH 
111 na ---w 
VLOB 
XLOBL 

10.00 
0.0 

0.00 
34. 

CCHV= 0. 500 CEHV= 
*SECNO 5182.000 

5182.000 
4100.0 

0.60 
0.002830 

*SECNO 5232.000 

10.21 
0.0 

0.00 
1. 

CWSEL 
OCH 
VCH 
XLCH 

669.40 
4100.0 

8. 11 
34. 

1. 000 

669.61 
4100.0 

7. 54 
1. 

3301 HV CHANGED MORE THAN HVINS 

CRIWS 
r.-0n0 ..,.,,_w 

VROB 
XLOBR 

0.00 
0.0 

0.00 
34. 

0.00 
0.0 

0.00 
1. 

WSELK 
ALDB 
XNL 
ITRIAL 

0.00 
0.0 

0.000 
2 

0.00 
0.0 

0.000 
2 

EG 
Af'U r,...,t I 

XNCH 
IDC 

670.42 
505.8 
0.035 

0 

670.49 
543.9 
0.035 

0 

HV 
AROB 
XNR 
ICClNT 

1. 02 
0.0 

0.000 
0 

0.88 
0.0 

0.000 
0 

HL 
VOL 
WTN 
CORAR 

0. 17 
211. B 
0.000 

-18.61 

0.00 
211. C:t 
0.000 
0.00 

OLO~~S L-BANK El l::.V 
TW1-\ R-BANK El!:-V 
ELMlN SSTA 
TOPWID ENDST 

0.03 100000.00 
:i5. 9 100000. 00 

659.40 
80.00 

0.07 
:-15. 9 

65'f.40 
8~.09 

~58. 00 
338. 00 

679. 30 
674. 50 
256. 71 
338. 80 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO ~ 2.38 

3470 ENCROACHMENT STATIONS= 245.0 428.0 TYPE= 1 TARGEr• 103.000 
5232.000 12.47 670.67 0.00 0.00 670.88 o.~o 0.05 0. 34 

4100.0 522. 7 3054.2 523. 1 210.3 774. 7 21 '!. 8 212.8 86.0 
0.60 2.49 3.94 2.44 0.035 0.035 0.035 0.000 658.20 

0.000500 50. 50. 50. 3 0 0 ~ ~~ • 1"'1'""- l"\I"\ u.uu .I.Cl..:I. VV 

*SECNO 5382.000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1.90 

3470 ENCROt-,CHMENT STATIONS= 
5382.000 12. 75 670.95 

- ~ ·-4100.-0 
0.63 

0.000138 

.. r:)"7.11 - ..., 11.w, ..... ~ 

1. 42 
150. 

CCHV= 0. 300 CEHV~ 

1 LOI'\ --JI --
11,, ~7v, ""I' 

2. 11 
150. 

0.500 

95. 0 
0.00 

1035.·4 
1. 27 
150. 

578.0 TYPF.= 1 TARGET• 
0.00 670.99 0.05 

904. 7. 
0.035 

2 

799.3 
0.035 

0 

01 L -~ 
""""'""'· I:;. 

0.035 
0 

483.000 
0. 04 0. 08 

. ~1"' _,, 
.._,,. r • -

0.000 
0.00 

:-1? .-2 
658.20 
488. 00 

666. 00 
666.00 
245.00 
A...,_.-. l"\I"\ 

6 1 c:.c. vv 

666. 00 
666.-oo· 

95. 00 
578. 00 
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190CT92 

SECNO 
G 
TIME 
SLOPE 

13:00:29 

DEPTH 
GLOB 
VLOB 
XLOBL 

*SECNO 6000.000 
6000.000 12.84 

4100.0 1518.5 
0. 75 1. 26 

0. 000102 618. 

il-SECNO 6183.000 

cWsE'.L 
GCH 
VCH 
XLCH 

671. 04 
1477.3 

1. 83 
618. 

ciHWS 
GROB 
VROB 
XLOBR 

0.00 
1104. 2 

1. 04 
618. 

WsELK 
ALOB 
XNL 
ITRIAL 

0.00 
1205.6 
0.035 

2 

EG 
ACH 
XNCH 
IDC 

671. 07 
807.4 
0.035 

0 

3302 WARNING: CONVEYANCE CHANGE OU1SIDE OF ACCEPTABLE RANGE, 

~,,...,.,.,_ r-t..11"< .... - ........ , ...... _ ..... _ __ ...... .,.-... -_ 

~ .... ,v l:.l'f\.,t(Uf-\\.,Mnt:.N I O I A: I J.UN~= 

6183.000 12.84 
4100.0 1597.9 

0.77 1. 77 
0.000338 193. 

*SECNO 6196.000 

3265 DIVIDED FLOW 

6196.000 
4100.0 

0. 78 
0.000211 

7.08 
4013.2 

1. 88 
13. 

CCHV= 0.300 CEHV= 
~SECt'10 6409. 000 

671. 04 
2014. 7 

2.86 
183. 

671. 08 
0.0 

0.00 
13. 

0. 500 

--- """ ..::ft:J..::f. V 

0.00 
487.4 

1. 13 
183. 

0.00 
86.8 
0.51 

13. 

1028.0 
0.00 

904. 1 
0.035 

1 

0 00 
2133.0 
0.035 

2 

..... ; .... __ 
I T,...I:.= 

671. 13 
704.B 
0.035 

0 

671. 14 
0.0 

0.000 
0 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, 

6409.000 12.95 
4100.0 2988.9 

0: 82 -·- · - - -1-. 22· 
0. 000099 213. 

*SECNO 7900.000 

671. 15 
1111. 0 

1. 56 .. 
213. 

0.00 
0. 1 

0.21 
213. 

0.00 671. 18 
2449.6 713. 7 

---·o; 035 ····· -o.·035 
0 0 

1 

HV HL 
ARCIB VOL 
XNR W1N 
!CONT CORAR 

0. 03 0. 07 
10b2.3 257.'! 
0.035 0.000 

0 0. 00 

I-I.RATIO~ 0. 55 

DLUr.;;s 
Tl,!P, 
EU11N 
TOPWID 

0.00 
45.3 

658.20 
66f.. 35 

... .. f"'\"-._,.._ it Ar:" l"\.F"oi'\. 
I f-\n: bC. I • 

0.08 
43~.8 
0.035 

0 

0. 05 
171. 8 
0.035 

0 

I-I.RATIO =· 

0.03 
0. 7 

o.-o3s 
0 

O"t.:.>. vvv 

0.03 
270.2 
0.000 
0.00 

0.00 
270.8 
0.000 
0.00 

1. 46 

0.08 
284 . .' 

- 0:-000· 
0.00 

0.03 
43. 1 

658.20 
64'!. 70 

0.01 
'!8.3 

66'1.00 
643.85 

0.01 
~1. 5 

658.20 
660. 14 

L·-BANV.. EL E.V 
R··BANK El lcV 
SSTA 
ENDST 

6b6.00 
666.00 

'16.89 
712.24 

<>70.BO 
Si'O. '10 
333.00 

1027.70 

672.00 
&72.00 
117.83 

1108.05 

670.80 
670.40 

· i-t 7: 71 · 
777.Sb 

Pl'.GE:. 1 'I 1• 
I 
1• 
' I 
I• 
I 
1,. 
I 
le 
I 
le 
I 
le 

• 
e 

• 
• 

, . 
• 

1• 
I 

le 
I 
. I. • 
I i. 
• 
• 
• 
e 

• 



• I 
190CT92 p{',GE. ~ .. () I • ' 13:00:29 

I 
• I I • SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L·-BANK ELEc V 

G GLOB GCH GROB ALOB ACH ARCllil VOL TWI\ R-BANK ELE:.V I 

• TIME VLOB VCH VROB XNL XNCH XNR WlN ELMIN SSTA I • SLOPE XLOBL XLCH XLOBR ITRIAL IDC !CONT CORAR TOPWID !::NDST 
I 

• I I • I 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO , 0.38 I 

• I le I 7900,000 9.34 671. 34 0.00 0.00 671. 61 0,';!7 0.31 0. 12 666.00 I 4100.0 756.9 3177.4 165. 7 492.2 689.7 b8.6 359. 7 10.3 666.00 

• ' 0.93 1. 54 4.61 2.42 0.035 0.035 0.035 0.0(10 662.00 9.90 I • I 
0.000690 1491. 1491. 1491. 2 0 0 0.00 44~. 78 452.68 I 

• I 
I • CCHV= 0.500 CEHV= 1. 000 I 

*SECNO 8201.000 
1. • I 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO, 0.67 I 

• D/S FACE OF E . HINES DRIVE BRIDGE 1. 
8201. 000 8.64 671. 64 0.00 0.00 672.05 0.42 0.30 0, 15 664.90 I 

4100.0 1210.2 2345.3 544.5 461. 4 379.9 11. 5. 3 367.4 18. 1 6,f,5,20 

I• • 0.94 2.62 6. 17 4.72 0.035 0.035 0.035 0.000 663.00 193.64 
0.00151.6 301. 301. 301. 2 ·O 0 0,(10 342. 17 535.82 

I 
• 1• 

SPECIAL BRIDGE I 
• 5070, VARlABLE ELCHU OR ELCHO ON SB CARD NOT SPECIFIED 1• 

SB XK XKOR COFG ROLEN ewe BWP BARFA ss ELCHU El.CHO I 

• 0.00 1. 75 2. 50 0.00 52.00 0.00 340.00 0.00 663.00 663.00 I • 
*SECNO 8227.000 I 

• 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO • 1. 77 I • I 

• ' PRESSURE AND WEIR FLOW, Weir Submergence Based on TRAPEZOIDAL Shape le 
' I 

EGPRS EGLWC H3 GWEIR GPrl BAREA 1 RAP~ZOlll ELLC [-.LTRD WElRLN ..J .• . " - - - -- - . - - - - -. - -- -- . - -- --------- - AREA" ·- -- - --

675. 59 672. 18 0.00 1764. 2336. 340. 458. 671.80 673.00 215. I 

• 1. 
U/S FACE OF E. HINES DRIVE BRIDGE 

I 

• 8227.000 9.64 672.64 0.00 0.00 672.92 0.28 0.81 0.00 664.?0 I • 4100.0 1379.3 2296,0 424.7 728.2 432.3 149. 4 368.0 13.3 665.20 I 0.95 1. 89 5. 31 2.84 0.035 0.025 0.035 0.000 668,00 lE:13. 55 
0,000482 26. 26. 26. 2 0 4 0.00 358.32 541. 87 I • 1• 

• 1. 
I 
I 

• • 
• .:.e 



I ., 
190CT92 13:00:29 P~.GF f' j 

i,e 
I 

• ' I• I SECNO DEPTH CWSEL CRIWS WSC::LK EG HV HL • LOSS L-BANK EU·V 
Q QLOB QCH QROB ALOB ACH ARCll'I VOL TW1\ R-BANK Elf-V I 

• TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN ~,STA I• SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONl CORAR TOPWID ENDST 
I 

• CCHV= 0.300 CEHV= 
le 

0.500 
*SECNO 8257.000 

' • 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO , 0.67 
\ . 
I 

I 

• 8257.000 9.71 672.71 0.00 0.00 672.95 0.24 0.02 0.01 664.90 le 
4100.0 1490.5 2159.0 450. 5 746.7 435.9 152.0 369.0 73.5 665.20 I 

0.95 2.00 4.95 2.96 0.050 0.040 0.050 0.000 663.00 132.86 
le • 0.001061 30. 30. 30. 2 0 0 0.00 359.42 542.28 
I 

• *SECNO 9600.000 1. 
I 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO • 0.66 

'• • 9600.000 8.64 674.64 0.00 0.00 675. 15 0. 51 2.06 0. 13 672.00 I 
4100.0 114.8 2842.2 1143.0 71. 6 428.3 416.7 1103.7 (-15. 0 670.00 I 

• 1. 02 1. 60 6.64 2. 74 0.050 0.040 o.o~o 0.000 666.00 369.77 1• 0.002411 1343. 1343. 1343. 3 0 0 0.00 383.65 753. 42 
I 

• I 1• CCHV= 0.500 CEHV= 1. 000 
*SECNO 10200.000 I 

• ' I • 3470 ENCROACHMENT STATIONS= 100.0 555.0 TYPE= 1 TARGET,,. 455.000 
10200.000 7. 46 676.46 0.00 0.00 677.21 0. 76 1. 82 0.25 672.00 I 

• I 4100.0 1274.0 2696. 5 129.5 486.3 320.4 55. 1 1115.9 '10. 5 672. 00 I• I 1. 04 2.62 8.41 2.35 0.050 0.040 0.050 0.000 669.00 100.00 
0.003916 600. 600. 600. 2 0 0 0.00 412.27 512.27 

• I • 
*SECNO 10500.000 

• 3470 ENCROACHMENT STATIONS= 175.0 555.0 TYPE= 1 TARGET= 3(-10. 000 
I • 

10500.000 7. 55 677. 75 677.67 0.00 678.78 t. 03 1. 29 0.27 673.20 
4100.0 907.0 3033.0 160 1 334.3 324.6 61. 2 421. If '13. 0 673.20 ' •-' I-• .. ·1; 05 2:·71 9_-34- 2. 61 -·· ·o.·050 ·o. 040· -0.-050 o:·ooo · 670. 20 · ·175: 00 -·· - - -- . - - -----

I 0.004748 300. 300. 300. 4 5 0 0.00 337. 73 512. 73 
I 

I • • I 

*SECNO 10600.000 

• 3470 ENCROACHMENT STATIONS= 200.0 555.0 TYPE= 1 TARGET= 3~::i.000 • 
I 

' • • I 
' I \ • I ' • I 

I 

• ' I • I ' 
! 

• ' t• 
I 
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190CT92 13:00:29 

SECNO DEPTH CWSEL CRIWS WSELK EG HV 
Q f.:ltlnD nru nonD Al nLo Af'U AROB '11.11 ... l,,.IIJ u~n U"l'l.11,.11,1 """"\,,I"" ~~n 

TIME VLDB VCH VRDB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

10600. 000 7.62 678.22 678. 12 0.00 679.31 L 08 
4100.0 816.0 3106.7 177.2 296.9 328. 1 b6. 5 

1. 06 2.75 9.47 2.66 0.050 0.040 0.050 
0.004807 100. 100. 100. 4 5 0 

*SECNO 10700.000 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 

3470 ENCROACHMENT STATIONS= 
10700.000 8. 58 679. 58 

4100.0 1467.0 2039. 7 
1. 06 3.05 6.36 

0.002042 100. 100. 

CCHV= 0. 500 CEHV= 1. 000 
*SECNO 10800.000 

3470 ENCROACHMENT STATIONS= 
10800.000 8. 55 679.80 

4i00.0 
1. 07 

0.002424 

i3i8. i 
3.34 
100. 

*SECNO 10901.000 

22i0.2 
6.92 
100. 

600.0 
0.00 

593.2 
2.49 
100. 

625.0 
0.00 

57i. 7 
2.80 
100 . 

3280 CROSS SECTION 10901.00 EXTENDED 

3301 HV CHANGED MORE THAN HVINS 

880.0 TYPE= 1 TARGET•· 
0 00 679.96 0.38 

481. 1 320. 7 288. 4 
0.050 0.040 0.050 

4 0 0 

855.0 TYPE= 1 TARGET= 
0.00 680.28 0.47 

::i94.Ei 
0.050 

2 

2.28 FEET 

3i9. 6 
0.040 

0 

208.9 
0.050 

0 

l•L • LOSS 
uni T!~A ·~-
WlN ELMlN 
CORAR TOPWID 

0.48 o. o:; 
423.0 ?3.8 
0.000 670.60 
0.00 313. 12 

1. 53 

2CI0.000 
0.30 0. 35 

425.0 'i'4. 5 
0.000 671. 00 
0.00 277. 90 

2:-10. 000 
0.22 0.09 

427.2 
0.000 
0.00 

"'IS. 0 
671. 25 
230.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 0.62 

3470 ENCROACHMENT STATIONS= 155.0 389.0 TYPE~ 1 TARGET• 233.000 
D/S FACE OF MIDDLE WOODS DRIVE BRIDGE 

L-BANK ELE-V 
R -BAN!.\. El !:.V 
SSTA 
ENDST 

673. 60 
673. 60 
200. 00 
513. 12 

675. 00 
676. 00 
600.00 
877. 90 

675. 25 
,i - I ........ i:k,o. d.:::1 

625. 00 
855. 00 

P/',G~ ?2 • 
• 
• 
• 
• --
• 
• 
• 
• 
• 
• 
• 
• 

1• 
' 

"---~ -• 
I 

I • 
• 

1• 
I 
I 1• ' 
I, 

1• 
I 
' 4 ,. 
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190CT92 

SECNO 
G 
TIME 
SLOPE 

10901. 000 
4100.0 

1. 07 
0.006368 

13:00:29 

DEPTH 
GLOB 
VLOB 
XLOBL 

8.68 
72.4 
1. 51 
101. 

SPECIAL BRIDGE 

CWSEL 
GCH 
VCH 
VI l"'LI 
I\.L.wn 

680. 18 
3438.0 

9.91 
101. 

CRIWS 
GROB 
VROB 
v1 nno 
1\.1.-UUn. 

679.95 
589. 7 
3.54 
101. 

WSELK 
ALOB 
XNL 
ITRIAL 

0.00 
47.8 

0.050 
4 

EG 
ACH 
XNCH 
ICC 

681. 48 
346.9 
0.040 

5 

5070, VARIABLE ELCHU OR ELCHO ON SB CARD NOT SPECIFIED 
SB XK XKOR COFQ ROLEN BWC BWP 

0.00 1.73 2. so 0.00 41.00 0.00 

*SECNO 10930.000 
3280 CROSS SECTION 10930.00 EXTENDED 6.64 FEET 

3301 HV CHANGED MORE THAN HVINS 

HV 
AFIOB 
XNR 
ICONT 

1. 31 
166.6 
0.050 

0 

BAREA 
232.00 

HL 
VOL 
WTN 
CORAR 

0.3, 
428.9 
O.OC>O 
0.00 

ss 
0.00 

OLCJ~-;S 
TWA 
ELMIN 
TOPWID 

0.83 
rlf-1~ 6 

671. so 
233.00 

El.CHU 
671. !JO 

• 3302 WARNlNG: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO ~ 4.31 

i, PRESSURE AND WEIR FLOW, Weir Submergence Ba~ed on TRAPEZOIDAL Shape ., 
•• 
• 
• 
.: --1 

• 
• 
• 
• 
• '' 

! • 

EGPRS EGLWC 

688. 57 681.48 

H3 

0.00 

GWEIFI 

1086 . 

3470 ENCROACHMENT STATIONS= 161.0 
UIS FACE OF MIDDLE WOODS DRIVE 

13.04 684. 54 0.00 10Q'.'10. 000 

4100.0 
1. 07 

787.4 2170.9 1141. 7 
1.82 4.08 2. 12 

0:000342 ·29_ · · · 29. 29. 

*SECNO 10980.000 
3280 CROSS SECTION 10980.00 EXTENDED 

3470 ENCROACHMENT STATIONS= 
10980.000 13.06 684.56 

4100.0 760.9 2220.4 
1.08 1.85 4. 16 

0. 000356 50. 50. 

166.0 
0.00 

1118.8 
2. 17 

50. 

GPl1 

3014. 

BAFIEA TFIAP~20ID 
AREA 

232. 242. 

381. 0 
BRIDGE 

0.00 
433.4 
0.042 

2 

TYPE= 

684. 71 
532. 5 
0.030 

·o 

6.66 FEET 

377.0 TYPE"= 
0.00 684. 74 

410.4 533.3 
0.042 0.030 

2 0 

1 

1 

TARGET~ 

0, 17 
589.8 
0.042 

2 

TARGET" 
0. 18 

516.5 
0.042 

0 

ELLC 

677.40 

220.000 

El.TRI> 

680.00 

0. 00 
"15. 7 

67J. so 

3.23 
'!29.6 
0.000 
0.00 - 220. 00 

2i 1. 000 
0.02 

431. :, 
0.000 
0.00 

0. 01 
?b.O 

67L 50 
211. 00 

L-BANK ElFV 
l<·-BANK El 1:-V 
~,STA 
ENDST 

680.00 
680.00 
1S5.00 
338.00 

ELCHO 
671. so 

WEH<LN 

43. 

630.00 
680.00 
i61. 00 __ .. "'-"-

.;,jl1J. vv 

680.00 
680.00 
166.00 
377.00 

P/\Gt=" -;,3 

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

, . 
• 
• 

I 
i• 
I 
1• 
I 
I• 
jl ', 
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190CT92 

SECNO 
G 
TIME 
SLOPE 

13:00:29 

DEPTH 
GLOB 
VLOB 
XLOBL 

*SECNO 1, 1 ?l"ln, l"ll"ll"l 

11200.000 11.77 
4100. 0 0. 0 

1.09 0.00 
0. 000684 220. 

*SECNO 1l201.000 

CWSEL 
GCH 
VCH 
XLCH 

684.67 
4100.0 

5. 17 
220. 

CRIWS 
GROB 
VROB 
XLOBR 

0.00 
0.0 

0.00 
220. 

3370 NORMAL BRIDGE, NRD= 14 MIN ELTRD= 

D/S 
11201. 000 

4100.0 
1. 09 

0.001006 

FACE OF 
11.77 

0.0 
0.00 

1. 

*SECNO 11255. 000 

PLYMOUTH 
684.67 
4100.0 

7.05 
1. 

ROAD BRIDGE 
0.00 
0.0 

0.00 
1. 

3370 NORMAL BRIDGE, NRD= 14 MIN ELTRD= 

U/S 
11255.000 

4100.0 
1. 09 

FACE OF 
11. 83 

0.0 
0.00 

0. 000996 54. 

*SECNO 11256.000 
11256.000 12.45 

4100.0 
1. 09 

0.000744 

0.0 
0.00 

1. 

-·CCHV=- -· 0. 300 CEHV= -
*SECNO 11356.000 

11356.000 12.32 
4100.0 0.0 

1. 10 0. 00 
n l"lnn77A 1nn 
v. "'"'"' , ,.. ............ 

PLYMOUTH 
684.73 
4100.0 

7.02 
54. 

685.35 
4100.0 

4. 77 
1. 

0. 500 

685.42 
4100.0 

4.84 

'"" .............. 

ROAD BRIDGE 
0.00 
0.0 

0.00 
54. 

0.00 
0.0 

0.00 
1. 

0.00 
0 0 

0.00 
100. 

WSELK 
ALOB 
XNL 
ITRIAL 

0.00 
0.0 

0.000 
2 

EG 
ACH 
XNCH 
IDC 

685.08 
792. 7 
0.030 

0 

692.90 MAX ELLC= 

0.00 
0.0 

0.000 
0 

685.44 
581. 4 
0.025 

0 

692.90 MAX ELLC= 

0.00 
0.0 

0.000 
1 

0.00 
0. 0 

0.000 
2 

0.00 
0. 0 

0.000 
1 

685. 50 
583.9 
0.025 

0 

685. 70 
858. 9 
0.035 

0 

685.79 
846.6 
0.035 

0 

HV 
AROB 
XNR 
ICONT 

0.42 
0. 0 

0.000 
0 

692. 5(1 

0.77 
0.0 

0.000 
0 

69~. 50 

0.77 
0.0 

0.000 
0 

0.35 - -v.v 
0.000 

0 

0.36 
0.0 

0.000 
0 

HL 
VOL 
WlN 
CORAR 

0. 11 
437.0 
0.000 
0.00 

0.00 
437.0 
0.000 

--211. 31 

0.05 
437.7 
0. 0()0 

-2i4.0() 

0.00 
A ... _ ,-, 

•c..:,,. i..., 

0.000 
0. 00 

0.08 
439."/ 
0.000 

0. 00 

OLOr~s 
TWA 
ELMlN 
TOPWID 

0.24 
96.8 

672.90 
94.81 

0.36 
'7b.8 

672.90 
91!. 81 

0.00 
'16. 9 

67~.90 
95.04 

0.21 
r,L_ l"'I -,c. 7 

672. ?O 
97. 69 

0.01 
'17. 1 

673. 10 
97. 16 

L-BANK ELE-V 
R-BANK ELE:.V 
SSTA 
ENDST 

.!>94. 50 
b92.90 
284.98 
329. 74 

694. 50 
692.90 
284. 98 
329. 75 

694. 50 
t,92. 90 
234.82 
329.86 

694. 50 
, rt.J""I l"'ln 
07C:::. 7V 

233. 45 
381. 14 

694. 70 
693. 10 
233. 72 
380. 88 

Pl'.GE ~,:tt.._~......._ 
' '• I . 

I 
le 
I 
le 
I 
le 

• 
• 
• 
• 
e 

• 
• 
• 

ie 
I 
le 
! 
1. 
I 

-- I • · r· 
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190CT92 

SECNO 
G 
TIME 
SLOPE 

13:00:29 

DEPTH 
GLOB 
VLOB 
XLOBL 

*SECNO 12150.000 

CWSEL 
GCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
i2i50. 000 11.06 686.06 

4100.0 0.0 4100.0 
1. 15 0.00 4. 53 

0.000681 794. 794. 

CCHV= 0.500 CEHV= 1. 000 
*SECNO 12850.000 

3301 HV CHANGED MORE THAN HVINS 

CRIWS 
GROB 
VROB 
XLOBR 

200.0 
0.00 
0.0 

0.00 
794. 

WS::ZLK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

300.0 TYPE= 
0.00 686.38 
0.0 905.7 

0.000 0.035 
2 0 

1 

HV 
AROEI 
XNR 
ICONT 

TARGET= 
0.32 
0,0 

0.000 
0 

llL 
VOL 
WTN 
CORAR 

100.000 
0. 5Ei 

4.55,;, 
0.000 
0.00 

OLOSS 
TWI\ 
ELMlN 
TOPWID 

L-BANK ELE.Y 
R··BANK EL~V 
(;STA 
l!NDST 

O.Oi 682.00 
?8. 9 100000. 00 

67~•- 00 
100.00 

200.00 
300.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO • 0.44 

12850.000 
4100.0 

1. 17 
0.003550 

15.48 

*SECNO 13000.000 
13000. 000 

4100.0 
1. 18 

0.003354 

*SECNO 13001.000 

,... ,... 
V, V 

0.00 
700. 

8.80 
0.0 

0.00 
150. 

686.98 
" 4 l"\I'\ I'\ "T,l,VV. V 

8.24 
700. 

687. 50 
4100.0 

8. 59 
150. 

0.00 ,... ,... 
V. V 

0.00 
700. 

0. 00 
0.0 

0.00 
150. 

3370 NORMAL BRIDGE, NRD= 26 MIN ELTRD= 

D/S FACE OF 
13001. 000 8.80 
-· 4100.0 0.0 

1. 18 0. 00 
0.003797 1. 

*SECNO 13135.000 

Cll<O R.R. 
687. 50 

"4100: 0 
9.62 

1. 

BRIDGE 
0.00 

-· 0. 0 
0. 00 

1. 

0.00 ,... ,... 
V, V 

0.000 
2 

0.00 
0.0 

0.000 
2 

688.03 
.no-., C 
"T7,. 11;1 

0.035 
0 

688.64 
477. 1 
0.035 

0 

732.30 MAX ELLC= 

0.00 
o~o ·· 

0.000 
0 

688.94 
- "426. ·1 

0.025 
0 

l. 05 
,... fl 
~. V 

0.000 
0 

1. 15 
0.0 

0.000 
0 

699. 10 

1. 44 
·o.o 

0.000 
0 

0.?2 
46/.0 
0.000 

0.00 

0, 5;, 
468.6 
0.000 
0.00 

0,00 
"468. 7-·· 
0.000 

-51. 14 

0. 74 
100. 1 

67J. 50 
56. 00 

0.09 
100.3 

678.70 
56.00 

0.29 
- - 100:·3 · 
678. 70 

56.00 

731. 60 
731. 80 
2::iO 00 
306.00 

732.30 
732.50 
250.00 
306.00 

732.30 
732. 50 ·-
250. 00 
306.00 

Pl',GF , , .. 
< ... • 

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

, . 
• 

i I. 
I 

I 
Ii e 
I 
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190CT92 13:00:29 

SECNO DEPTH CWSEL CRIWS 
~ ~I nQ r.iru none --.... - -~,, ,..,,"""'.., 
TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

3370 NORMAL BRIDGE, NRD= 26 MIN ELTRD= 

U/S FACE OF C&O R.R. 
13135.000 9.60 

4100.0 0.0 
1. 18 0.00 

0.002957 134. 

*SECNO 13136.000 
13136.000 10. 12 

4100.0 0.0 
1. 18 0. 00 

0.002168 1. 

*SECNO 13236.000 
13236.000 9.65 

4100.0 0.0 
1. 18 0. 00 

0.002514 100. 

CCHV= 0.300 CEHV= 
*SECNO 13800.000 

688.30 
4100.0 

8. 81 
134. 

688.82 
4100.0 

7. 43 
1. 

689. 05 
4100.0 

7.81 
100. 

0. 500 

3301 HV CHANGED MORE THAN HVINS 

BRIDGE 
0.00 
0.0 

0.00 
134. 

0. 00 
0.0 

0.00 
1. 

0.00 
0.0 

0. 00 
100. 

WSELK EG 
Al nr .. Al'U 
r-.i...1J&.1 rl'wl I 

XNL XNCH 
ITRIAL IDC 

732.30 MAX ELLC= 

0.00 
0.0 

0.000 
2 

0. 00 
0.0 

0.000 
2 

0. 00 
0.0 

0.000 
2 

689. 50 
465.3 
0.025 

0 

689.68 
551. 6 
0.035 

0 

690.00 
525.0 
0.035 

0 

HV 
AROB 
XNR 
ICONT 

699. 10 

1. 21 
0.0 

0.000 
0 

0.86 
0.0 

0.000 
0 

0.95 
0.0 

0.000 
0 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 

3470 ENCROACHMENT STATIONS= J 
13800.000 7.28 690. 78 

4100.0 1618.9 1444.7 . ,..,,. 
,. • c;,w 

0.000837 

..,_ -~~ c... , , 

564. 

CCHV= 0. 500 CEHV= 
¼SECNO 14400.000 

-A~- C.1 
., .• .J .I. 

56~. 

1. 000 

90.0 
0.00 

1036.4 
- ~-~.II 

w.w-T 

564. 

346.0 TYPE= 1 TARGET"-
0. 00 690.98 0.20 

584.6 320. 1 310.6 
. l"\-·l"\~O - - r,. l"\~C. -- •-r,.- /'\~Cl 

\,/. V..;JC \,/. \,/W,J -· ..,_,...,~ 
2 0 0 

HL 
uni ·--WTN 
CORAR 

0. 4,5 
470.0 
0.000 

-56. 72 

0.00 
'!70.0 
0.000 
0.00 

0.23 
471. 3 
0.000 
0.00 

1. 73 

256.000 

OLO~.;S 
TIJ.c\ ...... 
ELMIN 
TOPWID 

0. 12 
100.5 

678. 70 
56.00 

0. 17 
100.5 

67El.70 
56.00 

0.09 
100.6 

679.40 
56.00 

0. 7b 0. 22 
482. 5 10:::?.7 

L-BANK ELE:.V 
R -BANK EL E:. \/ 
SSTA 
ENDST 

732.30 
732. 50 
250.00 
306.00 

732.30 
732. 50 
2::i0.00 
306.00 

733.00 
733.20 
250.00 
306.00 

685.00 
685.00 

n--nnn ·La"':t c;,n - en nn 
~-~~~ ...,...,_, -- ~----
0.00 25b. 00 3'!-6. 00 

-
Pl'.GE ~'[, • 

• 
• 
• 
• --
• 
• 
• 
• 
• 
• 
• I 

I 

ie 
I 
1. 
I 
I 
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1. 
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1• 
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190CT92 13:00:29 

SECNO DEPTH CWSEL 
Q GLOB GCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

s 3301 HV CHANGED MORE THAN HVINS ·1 
/ 7185 MINIMUM SPECIFIC ENERGY 
~ 3720 CRITICAL DEPTH ASSUMED 

CRIWS 
GROB 
VROB 
XLOBR 

3470 ENCROACHMENT STATIONS= 125.0 
14400.000 7. 51 695.81 695.81 

4100. 0 249. 6 3427. 0 4-23. 5 
1. 24 3. 67 11. 07 4. 41 

0. 006003 600. 600_. 600. 

CCHV= 0. 500 CEHV= 1. 000 
*SECNO 14600.000 

3301 HV CHANGED MORE THAN HVINS 

14600.000 7. 28 6_9_7 _JJ:~ 0.00 
4100.0 0. 0 .-·-4100.,..0 0.0 

1. 25 o. oo '----1-r'(01 0.00 
0.007864 200. 200, 200. 

\ 
' 

*SECNO 14601.000 \ 
I 

WSELK EG 
ALOB ACH 
XNL XNCH 
!TRIAL IDC 

273.0 TYPE= 
0.00 697.45 
67.9 309.6 

0.038 0.035 
2 8 

0.00 699.35 
0.0 347. 1 

0.000 0.035 
2 0 

3302 WARNING: CONVEYANCE CHANGE:.,OUTSIDE OF ACCEPTABLE RANGE, 
I 
I 

3370 NORMAL BRIDGE, NRD= 12 MIN ELTRD= 703.60 MAX ELLC= 

D/S 
14601.000 

,: 4100. O _) 
- ·-- 1. ·25 

/ 
' ' 

E. HINES/DRIVE 8. WILCOX RD. 
1~!~ 0. 00 0. 00 
-~ 0.0 0.0 

12-. 59 0. 00 0. 000 
•.. ! .. __ 0. 018911 

... -- - - . - - -

FACE OF 
7.29 
0.0 

0.00 
1. ',1. 1. 0 

1· --- ------

699.65 
325.7 
0.035 

0 

•• . , 
• 
• 

i 
•1 

I 

I 
•! 

' 
*SECNO 14776.000 

3301 HV CHANGED MORE THAN HVI~S 

I 

I 

I 

I 

I 
I 
I 

I 
I 

1 

HV 
ARClB 
XNR 
!CONT 

TARGET= 
1. 63 
96. 1 

0.038 
0 

2. 17 
0.0 

0.000 
0 

HL OLOSS 
VOL TWA 
WTN ELMIN 
CORAR TOPWID 

148.000 

.. ~-......... 

1. 07 
494.2 
0.000 
0.00 

1. 37 
496. l 
0.000 
0.00 

---------

L 43 
1 o::... 4 

688.30 
148.00 

0. 53 
10::... 9 

689.90 
48.00 

--KRATIO , 0. 64 ----

703.60 

2.46 
0.0 

0.000 
0 

0. 01 
496. 1 
0.000 

-21. 7? 

(l. 29 
105.9 

689.90 
48. 00 

Pr.GE ·;;,7 

l -BANK El E:.V 
R -BANK ELl::V 
f,STA 
ENDST 

694.00 
694.00 
J25.00 
273.00 

707.70 
707. 50 
2::..0. 00 
298.00 

-----

707. 70 
707.50 
250.00 
298.00 

I 
I 
i 

! 
I 

I 
I 

I 
I 

51-0j~> 
/112.f 

f.,,6. 7 
A ~/4 

'71/do c ½ i...,;-1 I sot <>-,I/ 

1- l~.<).,7L '"''ve1tt c1/s 
o \:: d""' i<-'%-...,, ~~ 

e.,~\,....__\,;..~ 

I -,.;or,,,.- :3ea-t> TA~--,~ ,.J-<V<t 
I 

le 
I 
la 
I 
1. 
I 
1. 
I 
I 
1• 
1. 
I 
1. 

1,. 
t 
I• 
I 
I• 
I 
I• 
I 
le 
I 
1. 
I 

I·• 
1. 
I 
I 
i:-• 

'• I :. 
\. 
I 
1e 
' 
I 
ie 
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19OCT92 

SECN1• 
(3 

TIME 
SLOPIE 

13: ()0: 29 

DEPTH 
GLOB 
VLOB 
XLOBL 

CWSEL 
OCH 
VCH 
XLCH 

CRIWS 
GROB 
VROB 
XLOBR 

WS!;:LK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
,ARCIB 
XNf! 
ICONT 

HL 
VIOL 
W'TN 
CORAR 

3302 WARNING: CONVlaYANCE CHANGIE OUTSIDE OF ACCEPTABL.E RANGE, KIRATJO 1. 72 

3370 NORMAL BRIDGE, NRD= 12 MltN EL TRD= 703.60 MAX ELLC= 

U/S FACE IJF E. HINES DRIVE 8t WILCOX RD_ 
14776. 000 11. 2:2 ~01 2 0. 00 0. 00 

4100. o o. <O 41.- o.--:i'J o. o o. o 
1. 25 0. 0() . 1~ 0. 00 0. 000 

0. 006361 1 75.. . 175. \\ 175 3 

702. 15 
502. 5 
0.035 

0 

*SECNO 14777.000 \ 

3302 WARNING: CONVl::YANCE CHAN<~E UTSIDE OF ACCEPTABL.E RANGE, 

14777. 000 11. 47 701;,37-::~ ) 0. 00 0. 00 702. 24 
4100. o o. 10 @oo. Oj J o. o o. o 548. 1 

1. 25 0. 010 ' 7:-48 I 0. 00 0. 000 0. 035 
0. 002029 1. 1. . 1. 2 0 

*SECNO 14778.000 

I 
I 

\ 
I 

3301 HV CHANGED MORI:: THAN HVINS I 

3302 WARNING: 
I 

CONVl::YANCE CHAN<~E 1OUTSfDE 

SPILLWAY IIH 
14778.000 7.87 

4100.0 0.0 
1. 25 0. 010 

0. 006265 1 .. 

*SECNO 14798.000 

I 
AT FACE ClF)BRIDGE 
r.J..0.1..-p7-, ,', 0. 00 
'- 41@. Q,/' 0. 0 

,.,-,,ro. 97 \ o. oo 
. 1. \ 1. 

\ 
I 

' \ 
I 
I 

3301 HV CHl",NGED MORI:: THAN HVINS \ 

SPILLWAY 1i.2 
14798. 000 5. 5:3 

4100. 0 - 0. <D 
1. 26 0. 0(D 

0.011141 20. 

I 
<7Of:)Y.9,\ ,1 0. 00 
4~.o) i o. o 

12'.'-46 ___ ./ 0. 00 
20. ·. 20. 

', 
I 
\ 
I 
I 

I 

l 
I 

OF ACCEPTABL.E RANGE, 

0.00 
0.0 

0.000 
0 

0.00 
0.0 

0.000 
2 

703.24 
373.9 
0.035 

0 

703.94 
329.0 
0.035 

0 

703.6() 

1.03 
0.0 

0.000 
0 

KRATIO = 

0.87 
0.0 

0.000 
0 

KRATIO ~ 

1. 87 
0.0 

0.000 
0 

2. 41 
0.0 

0.000 
0 

1. 78 
•497. 7 
10. 000 

-:33. ~o 

1. 77 

0.00 
•497. 7 
10. 000 

0.00 

0. :57 

0.00 
-~97. 8 
10. 000 

0.00 

0. lb 
497.9 
•O. 000 

0.00 

OLCJSS 
Tl,,U\ 
ELMIN 
TOPWID 

0. 71 
106. 1 

689.90 
4B.OO 

0.08 
106. 1 

69'?. 90 
4,l. 00 

ll. 00 
106. 1 

69:l. 50 
4R 00 

0.54 
106. 1 

6%.00 
60.00 

L-BANI', ELEV 
R-BANK El l:.V 
!'.'-iSTA 
ENDST 

707. 70 
707. 50 
2!:iO.OO 
298.00 

Pf',GF ~Ci 

,1) s ~. "' 410~ , f' h-<1>"'"1 

707. 70 
707. 50 
250.00 
298.00 

707. 70 
707. 50 
2!>0.00 
298.00 

706.60 
706. 50 
244.00 
304.00 

L b'r,'> 
(\Cr\ 9 1 

l'. ,.,,._, \_ IJ..f(,j'V 

I
,. 

/ ' 'i• 

· I ,' ,1 /, , / \ ( 1' 
L,(' ,•1•)' ") / / · l_. ., ' ,, ) • 

/, I ,/ ( /) cv ;~~Jl 3) JI; 

za,i, • G9t,"J• 
,.w~ -7J/,) 

> $<Ttl 761, 9 

41v~ - 7rz, t 

_,:,/ ) . .i.1 

? (ff'J.J - 7 ;,J' rt, 
1.<WZJ 70 :i'i~ 

?J'ov 7, 'f. 7 

41(1?) 7 /J (,, 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

le 
I 

'• I 

'• I 
I ,. 
I 
I 
1• 
I 
1-. 
I 

1• 
! • 
:e 

• 
• 
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190CT92 13:00:29 

SECNO DEPTH 
Q GLOB 
TIME VLOB 
SLOPE XLOBL 

*SECNO 14828.000 

3265 DIVIDED FLOW 

CWSEL 
QCH 
VCH 
XLCH 

CRIWS 
GROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
ITRIAL 

EG 
ACH 
XNCH 
IDC 

3280 CROSS SECTION 14828.00 EXTENDED 0. 12 FEET 

I 
3301 HV CHANGED MORE THAN HVINS j 

7185 MINIMUM SPECIFIC ENERGY ;' 
3720 CRITICAL DEPTH ASSUMED 

SPILLWAY #3 , 
14828. 000 4. 42 7~9_2,JI 

4100. 0 152. 0 Q_:8~8 
1. 26 1. 11 7. 42 

0. 004803 30. 30. 

*SECNO 14980.000 

3301 HV CHANGED MORE THAN HVINS 

705.92 
1161. 2 

3. 63 
30. 

0.00 
136.4 
0.038 

4 

706. 56 
375. 7 
0.035 

15 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, 

3470 ENCROACHMENT STATIONS= 
MANUFACTURED SECTION, 

14980.000 14.87 706.87 
4100.0 0.0 4100.0 

1.32 0.00 0.70 
0. 000008 152. 152. 

CCHV= 0.300 CEHV= 0.500 
*SECNO 15400.000 

3470 ENCROACHMENT STATIONS= 
MANUFACTURED SECTION, 

15400.000 11.87 706.87 
4100.0 0.0 4100.0 

1.46 0.00 0.83 
0.000015 420. 420. 

100.0 500.0 TYPE= 1 
BOTTOM BASED ON INVERTS OF THE 

0. 00 0. 00 76-6:.00-' 
0.0 0.0 -5828.6 

0.00 0.000 0.035 
152. 2 0 

200.0 620.0 TYPE= 1 
BOTTOM BASED ON INVERTS OF THE 

0.00 0.00 706.89 
0.0 0.0 4917.3 

0.00 0.000 0.035 
420. 2 0 

HV 
AROFI 
XNfi 
ICONT 

0.64 
320.2 
0.038 

0 

HL 
VOL 
W1N 
CORAR 

0.21 
'198.3 
0.000 

0.00 

KRATIO = 24.27 

CLOSS 
TW1\ 
ELMJN 
TOPWID 

0.89 
106.4 

701.50 
823.81 

TARGET= 400.000 
BRIDGE SF.CTIONS 

0. 01 0. 00 0. 32 
0.0 509.9 108.6 

0.000 0.000 692.00 
0 0.00 400.00 

TARGET•- 4:;_-,0_ 000 
BRIDGE Gl:.CTIONS 

Pl'\GE-

·BANK El £::l/ ;A 
~ ·BANK EL~ V / ', . ., 
SSTA ',~ 

ENDS~-3•~ 

7~ ;,~ 

706.60 
706.60 

0.00 
11i'7.99 

0A,0, , ___ - tr/I. 
,, ' 

/• ---- ' //J 
\ / <V 
\~\' I 
' -\~-' ' 1\' -_:;I'._ 
~ _. 

'~ 

/ 

/ 
--~ ·------

r,,..,. • 
r 1• 

·t:::: I • 
-------~ . C-\ I I ,./,~b t\.., 

)}

fl,., I 

__/ 

1• 
/ , I 

/ .J .·\ I • 
~I) I I 

I 

/ 
' I 

I 
/ 

11 

' 

1• 
I 
1• 

• 
•• 
• 
• ,// 

------- -,, 

704.00 
100000.00 

100.00 
500.00 

, ) '" !< l 
_. . :,·, I I \-h1 k' .," ' 

S'" \ 1'\ I 1 

' \ 
I 
I 

(1?3)("?j(;t/~ ~ 
:;.,,,.., 

.,_,/s"'-~ 

7of."-:J 
?a)' 

• 
• 
• ,. 

. --- --- . - - - • __ .1_ 

....... 7{)(.) 
I 
! 

0. 01 0. 00 0.00 702.00 1• 
0. 0 561. 7 

0.000 0.000 
0 0. 00 

112. 5 100000. 00 
695.00 
420.00 

200.00 
6:?0.00 

I 

1• 
I ,. 
I 
I,• 
I 
le 
11 

I 1• 
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190CT92 13:00:29 

SECNO DEPTH CWSEL CRIWS WSC::LK EG HV HL OLOSS L-BANK ELEV 
Q GLOB QCH GROB Al nc Al'U ADMD unr TIJ.O. 0-'DAh.lll C'I ~ lJ ,.,.__I.I nwn r,n,1.•M vw~ ' T't"I""• P, ...,r'll'U"" i;;,_1,, t,. V 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL roe !CONT CORAR TOPWID CNOST 

*SECNO 15800.000 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO • 0.65 

3470 ENCROACHMENT STATIONS= 200.0 520.0 TYPE= 1 TARGET= 320.000 
MANUFACTURED SECTION, BOTTOM BASED ON INVERTS OF THE BRIDGE SECTIONS 

15800.000 10.88 706.88 0.00 0. 00 706.90 0.02 0.01 0.01 704.00 
4100.0 0.0 4100.0 0.0 0.0 3401. 4 0.0 599.9 1J5.9 100000.00 

1. 55 0.00 1. 21 0. 00 0.000 0.035 0.000 0.000 696.00 200.00 
0.000036 400. 400. 400. 0 0 0 0.00 320.00 520.00 

CCHV= 0. 500 CEHV= 1. 000 
*SECNO 16001.000 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 0. 11 

3470 ENCROACHMENT STATIONS= 250.0 318.0 TYPE= 
D/S FACE OF NORTHVILLE RD. BRIDGE 

16001. 000 9.00 706. 90 0.00 0.00 707.97 
4100.0 0.0 4100.0 0.0 0.0 494. 5 

1. 56 0.00 8.29 0.00 0.000 0.035 
0.003098 201. 201. 201. 1 0 

SPECIAL BRIDGE 

5070, VARIABLE ELCHU OR ELCHO ON SB CARD NOT SPECIFIED 
SB XK XKOR COFG ROLEN BWC BWP 

0.90 1.77 2. 50 0.00 68.00 4.00 
--- - - -

*SECNO 16063.000 
CLASS A LOW FLOW 

3420 BRIDGE W.S.= 706. 79 BRIDGE VELOCITY= 7.21 

1 TARGET= 

1. 07 
0.0 

0.000 

BARFA 
682.00 

0 

,<,9, 000 

0.02 
608.9 
0. 000 
0.00 

SS 
0.00 

1. 05 713. 50 
116.8 100000.00 

697.90 250.00 
63.00 318.00 

El.CHU 
697.90 

ELCHO 
6?7. 90 

CALCULI\ TED Clil'.NNEL AREi\= 56?. 

f->l'.GF 80 • 
• 
• 
• 

1• 
I 
' -1• 
I 
1• 
I 
' 
I• 
I 
I• 
I 

I 
1. 
I 
IA -
I 

1. 
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1. 
I 
1. 
I 
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\ .. 
I -

I 
1• 
I 
le 
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• 190CT92 13:00:29 . , 

SECNO DEPTH CWSEL 
G GLOB GCH 

• TIME VLOB VCH 
SLOPE XLOBL XLCH 

• EGPRS EGLWC H3 

• 0.00 708.09 0. 17 

• 

CRIWS 
GROB 
VROB 
XLOBR 

GWElR 

0. 

WSELK 
ALOB 
XNL 
ITRIAL 

GLOW 

4100. 

EG HV 
ACH ARCll:1 
XNCH XNR 
roe ICONT 

BAREA TRAPEZOII> 
AREA 

682. 781. 

3470 ENCROACHMENT STATIONS= 203.0 318.0 TYPE= 1 TARGET, 

• UIS FACE OF NORTHVILLE RD. BRIDGE 

• 
• 
• 
• 
• 
• I 

• 

16063.000 9. 17 
4100.0 0.0 

1. 56 0.00 
0.002113 62. 

CCHV= 0.300 CEHV= 
•SECNO 16113.000 

16113.000 9.35 
4100.0 0.0 

1. 56 0.00 
0.002673 50. 

•SECNO 16764.000 
16764.000 10.53 

4100.0 0.0 
1. 58 0. 00 

0. 003184 651. 

CCHV= 0.500 CEHV= 
•SECNO 16864.000 

I 

• ' 3265 DIVIDED FLOW 

. •-I ___ 3280 CROSS SECTION 

707.07 
4100.0 

8.09 
62. 

0. 500 

707. 25 
4100.0 

7.90 
50. 

709.03 
4100.0 

8.80 
651. 

1. 000 

0.00 
0.0 

0.00 
62. 

0.00 
0.0 

0.00 
50. 

0.00 
0.0 

0.00 
651. 

16864.00 EXTENDED 

D/S 
16864.000 

4100.0 

FACE OF E. HINES 
709.52 
4073.4 

8.33 
100. 

DRIVE BRIDGE 
0.00 
0.0 

0.00 
100. 

• 
• I 

• 
• 
• 
• 

1. 58 
0.002718 

10.82 
26.6 
0.82 
100. 

0.00 
0.0 

0.000 
0 

0.00 
0.0 

0.000 
2 

0.00 
0.0 

0.000 
2 

0.22 FEET 

(MIDDLE 
0.00 
32.3 

0.040 
2 

708.09 
506. 5 
0.030 

0 

708.22 
518.8 
0.035 

0 

710.23 
465.6 
0.035 

0 

1. 02 
0.0 

0.000 
0 

0.97 
0.0 

0.000 
0 

1. 20 
0.0 

0.000 
0 

ROUGE PARKWAY) 
710. 59 !. 07 

489. 1 0.0 
0.035 0.000 

0 0 

liL 
VOL 
WlN 
CORAR 

ELL C 

7:10._ 10 

OLCJSS 
TWI', 
ELMlN 
TOPWID 

CLTRD 

714.20 

L-BANK ELE:.V 
R -BANK EL E:. V 
SSTA 
ENDST 

WEIRLN 

0. 

11 ~- 000 

0. 12 
609.6 
0.000 
0.00 

0. 12 
610.::! 
0.000 
0.00 

1. ?O 
617.6 
0.000 
0.00 

0.29 
618.7 
0.000 

0.00 

0.00 713. 50 
116.9 100000.00 

697 90 
6(-l. 00 

0.01 
117. 0 

697. 90 
68.00 

0. 12 
117. 9 

698. 50 
51.00 

0.07 
118. 1 

698. 70 
177. 16 

250.00 
318.00 

713. 50 
714. 10 
250.00 
318.00 

711. 40 
712.20 
::!49.00 
300.00 

711. 40 
71.2. 20 

0.00 
300.00 

PI\GI:' 81 
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190CT92 13:00:29 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
Q GLOB QCH QRDB ALDB ACH AROB VOL 
TIME VLOB VCH VROB XNL XNCH XNfl WTN 
SLOPE XLDBL XLCH XLOBR ITRIAL IDC ICONT CORAR 

SPECIAL BRIDGE 

5070, VARIABLE ELCHU OR ELCHD ON SB CARD NOT SPECIFIED 
SB XK XKOR ·c• FQ RDLEN BWC BWP BAREA ss 

0.00 1. 65 2. 50 0.00 51. 00 0.00 325.00 0.00 

•SECNO 16900.000 

3265 DIVIDED FLOW 

3280 CROSS SECTION 16900.00 EXTENDED 1.43 FEET 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATID = 1. 77 

PRESSURE AND WEIR FLOW, Weir Submergence Based on TRAPEZOIDAL Shape 

EGPRS EGLWC H3 GWEIR GPfl BAREA TRAPC"ZOIJI 
ARE"A 

713.60 710.60 0.00 1302. 2804. 325. 479. 

U/S FACE OF E. HINES DRIVE BRIDGE (MIDDLE ROUGE PARKWnY) 
16900.000 12.03 710. 73 0.00 

4100.0 267.2 3832.8 0.0 
1. 58 1. 16 6.96 0.00 

0.000867 36. 36. 36. 

CCHV= 0.300 CEHV= 0. 500 
•SECND 16950.000 

3265 DIVIDED FLOW 

3280-CROSS SECTION 16950. oo--EXTENDED - -

16950.000 
4100.0 

1. 59 
0.001314 

12.22 
600.4 
2.06 

50. 

711.02 
3499.6 

6. 19 
50. 

0.00 
0.0 

0.00 
50. 

0.00 711. 43 0. 70 
280.3 550. 7 0.0 
0.045 0.025 0.000 

3 0 4 

1-. 72 · FEET· 

0.00 711. 54 0. 52 
290.9 565.2 0.0 
0.035 0.035 0.000 

2 0 0 

ELLC 

708. 10 

0.84 
619.3 
0.000 
0.00 

0.05 
620.2 
0.000 
0.00 

• LOSS 
TW1\ 
ELMlN 
TOPWID 

ELC:HU 
698.70 

r-.L TRD 

712.70 

0.00 
113.3 

698. 70 
251. 50 

- -

0.06 
113. 6 

698.80 
257.24 

L-BANK Elt'V 
R··BANK El.f-1/ 
SSTA 
ENDST 

ELCHD 
6?8. 70 

WEIRLN 

219. 

711.40 
712.20 

0.00 
300.00 

-- - ... 

711.40 
712.20 

0.00 
300.00 

PI\GE" '."!'• ,c • 
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190CT92 

SECNO 
G 
TIME 
SLOPE 

13:00:29 

DEPTH 
GLOB 
VLOB 
XLOBL 

*SECNO 18100. 000 

CWSEL 
GCH 
VCH 
XLCH 

CRIWS 
GROB 
VROB 
XLOBR 

3280 CROSS SECTION 18100.00 EXTENDED 

WSC:::LK 
ALOB 
XNL 
ITRIAL 

2.06 FEET 

EG 
ACH 
XNCH 
IDC 

HV 
ARCIB 
XNf~ 
ICONT 

HL 
VOL 
WTN 
CORAR 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.74 

18100.000 
4100.0 

1. 77 
0.000175 

12.06 
0.0 

0.00 
1150. 

*SECNO 19850.000 

712.06 
1162. 6 

2.07 
1150. 

3301 HV CHANGED MORE THAN HVINS 

0.00 
2937.4 

1. 62 
1150. 

0.00 
0.0 

0.000 
2 

712. 11 
563.0 
0.035 

0 

0.05 
1809.7 
0.040 

0 

0. '!3 
662.8 
0.000 
0.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO • 0.21 

19850.000 
4100.0 

1. 83 
0.004122 

9.84 
0.0 

0.00 
1750. 

*SECNO 19851.000 

712.44 
4100.0 

7.96 
1750. 

0.00 
0.0 

0.00 
1750. 

3370 NORMAL BRIDGE, NRD= 5 MIN ELTRD= 

D/S 
19851.000 

4100.0 
1. 83 

0.004118 

FACE OF 
9.84 
0.0 

0.00 
1. 

M-14 HWY. 
712.44 
4100.0 

7.96 
1. 

BRIDGE 
0.00 
0.0 

0.00 
1. 

0.00 
0.0 

0.000 
3 

713.42 
515. 1 
0.035 

0 

726.40 MAX ELLC= 

0.00 
0.0 

0.000 
0 

713.43 
515.3 
0.035 

0 

0.98 
0.0 

0.000 
0 

721. 80 

0.98 
0.0 

0.000 
0 

0. 84 
720.8 
0.000 

0.00 

0.00 
720.8 
0.000 
0.00 

• - I- · *SEC NO 19932. 000 

• 
• . , 
• 
• 

I 

•! 

3370 NORMAL BRIDGE, NRD= 5 MIN ELTRD= 

UIS 
19932.000 

4100.0 
1. 83 

0.003109 

FACE OF 
10.36 

0.0 
0.00 

81. 

M-14 HWY. 
712.96 
4100.0 

7.23 
81. 

BRIDGE 
0.00 
0.0 

0.00 
81. 

726.40 MAX ELLC= 

0.00 
0.0 

0.000 
2 

713. 77 
567. 1 

'0.035 
0 

721. 80 

0.81 
0.0 

0.000 
0 

0.29 
721. 8 
0.000 
0.00 

OLOBS 
TWA 
ELMIN 
TOPWID 

0. 14 
1~'7. 1 

700.00 
388.25 

0.47 
136.9 

702.60 
9[i. 96 

0.00 
1: .. 6. 9 

702.60 
98.97 

0.05 
137. 1 

702.60 
101. 78 

L-BANK ELE.ll 
R-BANK ELE:.V 
~;STA 
~NOST 

715.00 
704.00 
441. 75 
830.00 

726.40 
7:?8.00 
257.03 
355.99 

726.40 
728.00 
2~7.03 
350.00 

726.40 
728.00 
255. 55 
357.33 

P/'.GE 38 
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• I 
190CT92 j, • 

13:00:29 PI\GE 84 

• I 
I • ' SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OL06S L-BANK ELE:.V I 

G GLOB GCH GROB ALOB ACH AROB VOL TWI-', R-BANK ELE:.\J 

• TIME VLOB VCH VROB XNL XNCH XNrl WTN ELMIN C,STA i• I SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST 

• *SECNO 19933.000 • 
19933.000 10.36 712.96 0.00 0.00 713. 77 0.81 0.00 0.00 726. 40 11 

• 4100.0 0.0 4100.0 0.0 0.0 567.3 0.0 721.? 1:a. 1 728.00 I• I 1. 83 0.00 7.23 0.00 0.000 0.035 0.000 0.000 702. 60 255. 55 
0.003106 1. 1. 1. 0 0 0 0.00 101. 79 357.34 I 

• I• 
CCHV= 0.500 CEHV= 1.000 I 

• *SECNO 20033.000 I• 20033.000 10.81 713.41 0.00 0.00 714. 11 0.69 0.28 0. 06 726.40 ' 
4100.0 0.0 4100.0 0.0 0.0 614.2 0.0 723.2 13'/, 3 7~8.00 I 

• 1. 84 0.00 6.68 0.00 0.000 0.035 0.000 0.000 702. 60 254. 2'!· '• 0.002462 100. 100. 100. 2 0 0 0.00 104.27 358. 52 I 

• CCHV= 0.300 CEHV= 0. 500 
1. 

*SECNO 20300.000 I 

• I 3280 CROSS SECTION 20300.00 EXTENDED 1. 28 FEET 1. 
I 

• 3301 HV CHANGED MORE THAN HVINS I • I 

• I 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO , 2.62 1. 
I 

20300.000 11. 58 714.28 0.00 0.00 714.46 0. 18 0.20 0. 15 706.00 

I• • 4100.0 681. 1 1653.8 1765. 1 298. 1 430.2 535.3 729.0 188.4 706.00 
' 1. 86 2.28 3.84 3.30 0.030 0.035 0.030 0.000 70~.70 0.00 

0.000357 267. 267. 267. 2 0 0 0.00 230.00 230.00 I • I • 
CCHV= 0. 500 CEHV= 1. 000 I 

• I *SECNO 20470.000 
I • 

3265 DIVIDED FLOW 
' ... l • -•.; . ·-- . - . . - .. . . .. - - . - ' ··- -- - - . - -- . - - . . . --- - -- --

3301 HV CHANGED MORE THAN HVINS 

e: I• 
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO : 0.26 

• I • I 

• I 1 • 

I 

• 1r. 
I 

• 
I 

i: • 

• i:. 
I'. I 
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190CT92 13:00:29 

SECNO DEPTH CWSEL CRIWS WSELK EG 
G GLOB GCH GROB ALOB ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC 

3470 ENCROACHMENT STATIONS= 125.0 400.0 TYPE= 1 
"- ,,... ,- .. ,l"'lr- l"'lr- r-.1'"> .,..,_...__ A"I"' r<-kt'T"" A._.,.._,- 'T"- M. r,. It 
u,..:> rN\..C. ur cnJ..UbC. Mt C.l'ltnMt'f\..C. ru u. c. w. 

20470.000 13.33 714.43 711. 92 0.00 716.35 
4100.0 156.7 3753.4 189.9 67.2 324.0 

1. 87 2.33 11. 58 2.90 0.040 0.035 
0.005221 170. 170. 170. 4 10 

SPECIAL BRTDGE 

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

1.05 1.76 2. 50 0.00 28 00 2.60 

*SECNO 20492.000 
6870 D.S. ENERGY OF 716.35 IS HIGHER THAN COMPUTED ENERGY OF 

3301 HV CHANGED MORE THAN HVINS 

HV 
AR(!B 
XNR 
!CONT 

TARGET= 

1. 92 
65.4 

o. 04-0 

BAREA 
218.00 

0 

71 ~ •. 3'i 

HL OLOE<S 
VOL TWI\ 
WTN ELMIN 
CORAR TOflWID 

~75.000 

0. 15 
732.3 
0.000 
0.00 

8S 
0.00 

1. 74 
139.2 

701. 10 
215.93 

ELCHU 
701. I 0 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO ~ 1. 74 

PRESSURE AND WEIR FLOW, Weir Submergence Based on TRAPEZOIDAL Shape 

EGPRS EGLWC H3 

724. 10 717.06 0. 71 

3470 ENCROACHMENT STATIONS= 

GWEIR 

2849. 

31.0 

GPn 

1274. 

295.0 

BAREA TRAPEZOI11 
ARF.A 

218. 249. 

TYPE= 1 TARGET= 
UIS FACE OF BRIDGE AT ENTRANCE TO D.P.W. 

20492.000 14.44 715.54 0.00 0.00 716.35 0.81 
4100.0 1021:4 2985: 5 · · -93_- 1· ---444~-2--· · · 358. 6- · 39.4 

1. 87 2.30 8.33 2.36 0.045 0.030 0.045 
0.001730 22. 22. 22. 2 0 4 

CCHV= 0.300 CEHV= 0. 500 
*SECNO 20542.000 

3470 ENCROACHMENT STATIONS= 143.0 382.0 TYPE= 1 TARGET=-

ELLC 

710.90 

2bll.OOO 

0.00 
· 732.-6 

0.000 
0.00 

239.000 

FLTRD 

712.90 

0.00 
l:'.-19. 3 

701. 10 
26b..OO 

L-BANK EL!::.'I 
R·•BANK El.FV 
SSTA 
t:NOST 

712.90 
712.80 
125.00 
3.119.80 

ELCHO 
701. 10 

WElRLN 

369. 

712. 90 
712.80 

31. 00 
295.00 

- - - --

PI\GE. :• !J • 
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• I 190CT92 13: <DO: 29 PI\GE :-u') i• 
' 

• I i• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL.. OUJ~-;S L· ·BA,NK ELl:.\J 
Q GLOB QCH GROB ALOB ACH AROB Vl:IL TW1\ R··BANK El 1:.V 

• TIME VLOB VCH VROB XNL XNCH XNR W'TN ELMIN SSTA I • I SLOPE XLOBL XLCH XLOBR !TRIAL IDC !CONT CIJRAR TOf>WID ENDST 
' 
I • I 20542.000 14. 510 715.60 0.00 0.00 716. 50 0. 90 0. 10 Cl.05 712.90 1• 

4100.0 521. ,1, 3097.9 480. 5 187.4 360.2 161. 6 733.!:i 11l9. 6 712.80 

• I l. 87 2. 718 8.60 2.97 0.040 0.035 0.040 0.000 7011. 10 143.00 I• I 0.002498 50 .. 50. 50. 2 0 0 0.00 229.89 372.89 
I 

• I 

1• I *SECNO 20750.000 

• 3302 WARNING: CONVIEVANCE CHAN(~E OUTSIDE OF ACCEPTABLE RANGE, KRATIO •· 1. ,!:15 , . 
I 

• 3470 ENCROACHMENT STATIONS= 245.0 355.0 TYPE= 1 TARGET= 110. 000 ,. 
20750.000 13. 6,o 716.46 0.00 0.00 716.98 0. 52 0.37 0. 11 708.00 

4100.0 649. '9 3101. 6 348. 5 188.6 484.4 124. 5 738.0 1 •!O. 6 710.00 

• 1. 88 3. 45 6.40 2.80 0.040 0.035 0. 040 10. 000 70:1. GO 245.00 !• o. 0009'17 258. 258. 258. 2 0 0 0.00 11(). 00 355.00 

• CCHV= 0. 500 CEHV= 1. 000 :• 
*SECNO 2'0850. 000 

• ' 
20850.000 13. 6'9 716.59 0.00 0.00 717.09 0.49 0.09 ()_ 01 7'27.30 • 4100.0 O.IO 4100.0 0. 0 0.0 726.8 0.0 739.7 1•10. 8 7'27. 60 

1. 89 O.OIO 5.64 0.00 0.000 0.035 0.000 c:>.000 70:!. ?O 255.70 

• 0.000940 100 .. 100. 100. 2 0 0 0.00 6Cl. 40 316. 10 • I 
I 

• *SECNO 20851.000 i• 
3370 NORMAL BRIDGE, NRD= 13 M:CN ELTRD= 725.50 MAX ELLC= 724. 70 I 

I • D/S FACE 13F NORTHVILLE RD. BRIDGE 1• 
20851.000 13. 6 19 716.59 0.00 0.00 717. 19 0.60 0.00 Cl. 10 727.30 I • I 

4100.0 0. ,o 4100.0 0.0 0.0 660.2 0.0 739.8 1'!0.8 727.60 
I• 1. 89 0. 010 6.21 0.00 0.000 0.025 0.000 c:>.000 70:!. 90 255.70 

0.000736 L 1. l. 0 0 0 -,!:16. 69 60.40 816. 10 I 
.• -l - --- - ~ - -- -- - . ·- - - - - ·- -· --· . - - - -- .. - --- - - --- - -- -·· -- ! ..• 

*SECNO 20885.000 I 
• 3370 NORMAL BRIDGE, NRD= 13 MJ[N EL TRD= 725.50 MAX ELLC= 721!.70 le 

• U/S FACE 13F NORTHVILI.E RD. BRIDGE I 
20885.000 13. 7:2 716.62 0.00 0.00 717.22 0.60 0.02 ()_ 00 727.30 

,. 
4100.0 0.0 4100.0 0. 0 0.0 661. 5 0.0 740.3 140. 9 727. 60 I 

• l. 89 0.00 6.20 0.00 0.000 0.025 0.000 0.000 70:!. 90 255.70 '• 0.000733 34. 34. 34. 0 0 0 -1~7. 16 60.40 316. 10 I 

• I '• I 
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190CT'92 13:00:29 

SECNIO DEPTH 
G GLOB 
TIME VLOB 
SLOPE XLOBL 

*SECNO 20886.000 
20886.000 13.9() 

4100.0 0.0 
1. :89 0. 0() 

0.000894 L 

CWSEL 
GCH 
VCH 
XLCH 

716.80 
4100.0 

5.54 
1. 

CRIWS 
GROB 
VROB 
XLOBR 

0.00 
0. 0 

0.00 
1. 

WSELK 
ALOB 
XNL 
!TRIAL 

0.00 
0.0 

0.000 
2 

EG 
ACH 
XNCH 
IDC 

717.28 
739.5 
0.035 

0 

IHV 
,AROB 
XNfl 
ICONT 

0. 48 
0.0 

0.000 
0 

Hl_ 
VOL 
W'.IN 
CCJRAR 

0.00 
740.3 
0.000 
0.00 

OLOSS 
TWP, 
ELMIN 
TOPWID 

0.06 
140.9 

702.90 
60. 40 

L-BANK ELE:.V 
R-BANK ELl'·V 
SSTA 
C::NDST 

7?7.30 
727.60 
255.70 
316. 10 

Pl',GE:. :.~7 • 
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Je 190CT92 13:00:29 Pl'.GE-. :-18 I • 
I • I I • ' 

I 

• I THIS RUN EXE-.CUTED 190CT92 13:00:'!8 I • ************************************************** 
HEC2 RELEASE DATED SEP 88 UPDATED JUN 1990 

• I I • I ERROR CORR - 01,02,03,04 
MODIFICATION -

• I ************************************************** I • I 

I 

• NOTE- ASTERISK C*l AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF eRRORS LIST I • I I 

• 100-YEAR FLOOD I • I 
SUMMARY PRINTOUT TABLE 150 

• I • I 
SECNO XLCH ELTRD ELLC ELMIN G CWSEL CRIWS EG l0*KS VCH Af<E/\ . C>ii'\ 

• I • 1000.000 0.00 0.00 0.00 655.00 4100.00 667. ~.o 0.00 667. 59 2.79 2.74 1791. 1::-1 245~.6~ I 

• 1700.000 700.00 0.00 0.00 655.60 4100.00 667. l.--.9 0.00 667. 78 2. 53 2.64 185(1, 66 25;,7. ;-,4 I • I 
* 2100.000 400.00 0.00 0.00 656. 10 4100.00 667.08 0.00 668.26 11. 08 4.95 8::>8.41 1:;,31. 17 

• : 
2101. 000 1. 00 682.80 679.20 656. 10 4100.00 667.88 0.00 6613.29 13.89 5. 18 79?.37 1100. ;,(-1 I • 

• 2157.000 56.00 682.80 679.20 656. 10 4100.00 667.?7 0.00 668.37 13.37 5.06 810. 18 1121.~-~~, 
I • 2158.000 1. 00 0.00 0.00 656. 10 4100.00 668.01 0.00 668.38 10.46 4.85 844 88 1:;,6·1. 11 

• 2188.000 30.00 0.00 0.00 656. 10 4100.00 668.05 0.00 6b8. 41 10.30 4. 8:,1 849.2'/ 1 :;,;,7. '.ii! I • 
• 2189.000 1.00 682.80 679.20 656. 10 4100.00 668.04 0.00 668.43 12.97 5.01 818.8'! 113!:I. :•'1 

I • 2245.000 56.00 682.80 679.20 656. 10 4100.00 668. 12 0.00 668. 50 12.63 4.96 826.68 11 ~,3. 6(-t 

• 2246.000 1. 00 0.00 0.00 656. 10 4100.00 668. 16 0.00 668. 51 9.83 4.7~ 862.?6 130'/. :.;o I • 
. * 3000.000 754.00 0.00 0.00 657.00 4100.00 668.7b 0.00 6.'.,8. 78 0. 56 1. 52 3452.7/ 5478. 'l:-1 I__. ..... ' ..... - . - - ,_ - - - - ·--- - - --- - -- -- -- - - -- - - + -- •• - - - -- --

I 
4000.000 1000.00 0.00 0.00 658.00 4100.00 668.83 0.00 668.86 0.85 1. 76 3186.31 44 ~4. tC..~,. 

• ' • * 4800.000 800.00 0.00 0.00 658.00 4100.00 668. 9'!, 0.00 669.05 2.9:;, 3. 10 1624.?5 2::199.?? 

• * 5075.000 275.00 0.00 0.00 658.00 4100.00 669.06 0.00 669.36 6.60 4.69 956.73 15""1~. t·H • 
* 5146.000 71. 00 0.00 0.00 659.40 4100.00 669. 15 0.00 6/0. 17 35. 15 8. 10 506.2'! 6rt1 . !;~/ 

• I 

5147.000 1. 00 675.30 677.80 0.00 670.22 52.30 8.49 
I • I 659.40 4100.00 669. 10 488. 1::; 5~b. '/~ I 

I 

• ' 5181. 000 34.00 675.30 677.80 659.40 4100.00 669 . .i\O 0.00 .~70. 42 45.?0 0. 11 505. 131. 60!.J. 1C-t I • I 

I 

• I 
I 
1• 

I 1: • I, r• ,, 
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190CT92 

SECNO 

5182.000 

5232.000 

5382.000 

6000.000 

6183.000 

6196.000 

6409.000 

7900.000 

8201. 000 

8227.000 

8257.000 

9600.000 

10200.000 

10500.000 

10600.000 

~ 10700.000 

10800.000 

* 10901. 000 

* 10930.000 

10980.000 

11 ~no. non 

11201. 000 

11255.000 

11256.000 

11356. 000 

12150.000 

13:00:29 

XLCH 

1. 00 

50.00 

150.00 

618.00 

183.00 

13.00 

213.00 

1491. 00 

301. 00 

26.00 

30.00 

1343.00 

600.00 

300.00 

100.00 

100.00 

100.00 

101. 00 

29.00 

50.00 

220.00 

1. 00 

54. 00 

l. 00 

100.00 

794.00 

ELTRD 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

673.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

680.00 

0. 00. 

0.00 

692.90 

692.90 

0.00 

0.00 

0.00 

ELLC 

0. 00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

671. 80 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

677.40 

0.00 

- n nn 
,..... "'"' 

692. 50 

692. 50 

0. 00 

0.00 

0.00 

ELMIN 

659.40 

658.20 

658.20 

658.20 

658.20 

664.00 

658.20 

662.00 

663.00 

663.00 

663.00 

666.00 

669.00 

670.20 

670.60 

671. 00 

671. 25 

671. 50 

671. 50 

671. 50 

672.90 

672.90 

672.90 

672.90 

673. 10 

675.00 

Q 

4100.00 

4100.00 

4100.00 

4100.00 

4100.00 

4100.00 

4100.00 

4100.00 

4100.00 

4100.00 

4100.00 

4100.00 

4100.00 

4100.00 

4100.00 

4i00.00 

4100.00 

4100.00 

4100.00 

4100.00 

-Ai·nf"I- l"ln 
"T.6.'IJV, VV 

4100.00 

4100.00 

4100.00 

4100.00 

•HOO. 00 

C:WSEl 

669.61 

670.b7 

670. 'IS 

671. 04 

671. 04 

671. OB 

671. 15 

671. 34 

671. b'I 

672.64 

672.71 

674. £.4 

676.'\b 

677. 7!', 

678.22 

679.58 

679.EIO 

680. 18 

684. e,4 

684. ~,b 

684.t:.7 

684.b7 

684.,3 

685. ::{5 

685. 42 

686.()6 

CRJWS 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

677.6i' 

678. 12 

0.00 

0.00 

679.?5 

0.00 

0.00 

,... nn 
...,, --
0.00 

0.00 

0.00 

0.00 

0.00 

FG 

6"/0. 49 

670.88 

(:,70.99 

671. 07 

671. 13 

671. 14 

671. 18 

671. 61 

672.05 

672.92 

672.95 

675. 15 

677.21 

678.78 

{,""/9. 31 

bi9.96 

6({0. 2EI 

681. 48 

684. 71 

684. 74 

l .. ac:;, -r,a-...,...,..,_ ...,..., 

6{{5. 44 

685. 50 

685. 70 

685. 79 

6f.:!6.38 

lO*KS 

28.30 

5.00 

1. 38 

1. O?. 

3.38 

2. 11 

0.99 

6.?0 

15.16 

4.82 

10.61 

24. 11 

39. 16 

47.48 

48.07 

20.42 

24.24 

63.68 

3.42 

3. 56 

L-CA 
..., • '-l"T 

10.06 

9.96 

7.44 

7.74 

6.81 

VCH 

7. 511 

3.9'1 

~- 11 

1. 88 

2.86 

0.00 

1. 56 

4.61 

6. 1 7 

5.31 

4.95 

6.64 

8.41 

?. 3'1, 

?. 4i' 

6.36 

6.92 

?.91 

4.08 

4. 16 

eJ.· 11 

7.05 

7.02 

4. Tl 

4.84 

4.53 

Pi",GE 3'1 

AR:?/", . 01K 

5'13.91 "t70. 1~• 

119~.7/ 1883.88 

2580.20 3'189. ~? 

3075. 27 4060. ~i? 

2041. 73 2:?2'f. 0 l 

2304. 88 2823. ;•:• 

8163.?1 41~7. 10 

1250. 50 1560.C,,8 

956. 55 105~'- <"lb 

1309.93 1868. lb 

1334.61 1258.86 

916. 5({ 8!:• lf.. "7-'C• 

061. 83 65~. :;:-~1 

7?0.0C,, 5"15. oc, 

69 J. :':10 5r,1. :::Ji' 

1040, 1~' 90/. IJ. 1 

918.3'1 S!:• ~'. Hl 

561. 28 513. '/({ 

1505.71 2216.0~ 

1460. 15 2171./2 

--- '70~, /.,'7 -- 1 c-;./ .... "7-~-11.. 
,- ---· ....... ·----.- . ..,..., 

581. 41 12'1:;> -~~· 

583. 87 12'19. 11:, 

858. 86 1503. 5!', 

846. 6:• 14 7::.•. ,,~, 

905.7-'l 1570.Q-4 

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

, . 
• 
• 
• 
• 

' I ·• I 
I 
1• 
I 

I 
I,• 



,. ,, 
I • I 190CT92 13:00:29 Pl',GE:. '!0 1, 

I 

• ' I • I SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRTWS f::.G lO*KS VCH Af-.:1: f', . Oil<. 

• j * 12850.000 700.00 0.00 0. 00 671. 50 4100.00 686. 'f8 0.00 688.03 35. 50 0.24 497. 76 6(18. 11 I • 13000.000 150.00 0.00 0. 00 678.70 4100.00 687. :,o 0.00 61:18.64 33.54 8.59 477.0$ 707. ;,~~ 
' I • ' • I 13001. 000 1. 00 732.30 699. 10 678.70 4100.00 687.~0 0.00 688.94 37. 97 9.62 426. 11 6t,~. ~'..!? 

• 13135.000 134.00 732.30 699. 10 678.70 4100.00 688.30 0.00 61:19.50 29.57 8.81 465.31 7~,8. ?4 I • I 

13136.000 1. 00 0.00 0.00 678.70 4100.00 688.82 0.00 689.68 21. 68 7.48 551. 60 8Ci0 . .l!'f 

• I • 13236.000 100.00 0.00 0.00 679.40 4100.00 689.05 0.00 690.00 25. 14 7.81 525.00 BJ,. '1~' 

• * 13800.000 564.00 0.00 0.00 683. 50 4100.00 690. 78 0.00 690.98 8.3, 4.51 121 !:i. 21 1.111,.0:, I • ' I 
* 14400.000 600.00 0.00 0.00 688.30 4100.00 695.01 695.01 697.45 60.03 11.07 473.68 s:,9. 1 r, 

• 14600.000 200.00 0.00 0.00 689.90 4100.00 697. J8 0.00 699.35 78.64 11. 81 3.117. 0'f i!t,2. :3~ I • 
• * 14601. 000 1. 00 703.60 703.60 689.90 4100.00 697. l'I 0.00 t.,99. 65 189. 11 12.59 3:;,:,, 78 :;,'>'8. 14 • I 

* 14776.000 175.00 703.60 703.60 689.90 4100.00 701. 12 0.00 702. 15 63.61 G. 16 502.46 51.1!. O(i 

• I 
* 14777.000 1. 00 0.00 0. 00 689.90 4100.00 701. 87 0.00 702.24 20.29 7.48 540.06 i;,10. ~~:, I • 

• I * 14778.000 1. 00 0.00 0.00 693.50 4100.00 701. 3, 0.00 703. 24, 62.65 10.97 3,3.?1 518.00 
I • 14798.000 20.00 0.00 0.00 6?6.00 4100.00 701. ::;:i 0.00 703.94 111.41 12. 4.!-> 329 08 81:11:1. 4.11 

• I 
i • I * 14828.000 30.00 0.00 0.00 701. 50 4100.00 705.92 705. 9:;? 706.56 48.03 7.42 032. 2·1 5'"11. 61 

• I * 14980.000 152.00 0.00 0.00 692.00 4100.00 706.l:17 0.00 706.88 0.08 0.70 !:i828. 63 143l,1. 0t I • ' 
15400.000 420.00 0.00 0.00 695.00 4100.00 706.07 0.00 706.89 0. 15 0.83 4917.33 10530. !:', 

• ' I • * 15800.000 400.00 0.00 0.00 696.00 4100.00 706.00 0.00 706.90 0.36 1. 21 3401. 35 68~1 1. ~!;' 

• I * 16001. 000 201. 00 0.00 0.00 697.90 4100.00 
I 

706.?0 0.00 707.97 30.98 0.29 494.46 /:i6. !J'"-1 ! • 16063.000 62.00 714.20 710. 10 697. 90 4100.00 707.07 0.00 708.09 21. 13 8.09 506. 5'! 891. (i'I I 
I I 

•• ·1 - ·161·13. 000 50. 00 .. · 0.00 .. ·o.· oo· 697. 90 · · ·4100.-00 · - ·707. ~s - .. O: 00 708.22 · 26: 73·· -- · 7: 90 - --510. 01 · -- ,'18:01 · ·- · 
1
, -• 

• 16764.000 651. 00 0.00 0.00 698. 50 4100.00 709.03 0.00 710.23 31. 04 0.80 46~.6J ,~,6. 6'! I • I 
16864.000 100.00 0.00 0. 00 698.70 4100.00 709.52 0.00 710.59 27. 18 8.33 5:;,1, 47 7C• 6. 41 

• * 16900.000 36.00 712.70 708. 10 698. 70 4100.00 710. 7:• 0.00 711. 43 8.6, 6.96 781. 00 13'"1~'. ~,f,t • 
• i 

16950.000 50.00 0.00 0. 00 698.80 4100.00 711. 02 0.00 711. 54 13. 14 6. 19 856.04 11~• 1.12 • ' I 

* 18100.000 1150.00 0.00 0.00 700.00 4100.00 712.0.!-> 0.00 712. 11 1. 75 2.07 23'/2. 70 30C,,[i. 'l 1 

• • 
I 
I • • I 

' 
I • I I • ' I I 



• 190CT92 13:00:29 PAGE. 41 I • I 

• I I • ' SECNO XLCH ELTRD ELLC ELMIN Q C:WSEl CRlWS FG 10*KS VCH ARE:/\ . 01X 

•• * 19850.000 1750.00 0.00 0.00 702.60 4100. 00 712. i?4 0.00 713.42 41.22 7.?b 515. 1'! 6:18. !77 I,• I 
19851. 000 1. 00 726.40 721. 80 702.60 4100. 00 71:?. 44 0.00 713.43 41. 18 7.?6 51!i.3~ 6:18. S'f 

• 19932.000 81. 00 726.40 721. BO 702.60 4100.00 712. 9,'-. 0.00 713.77 31. 09 7.23 567.0? 7:,.~. -;!b I • 
• 19933.000 1. 00 0.00 0.00 702.60 4100.00 71:?.9b 0.00 713.77 31. 06 7.23 567.2'/ ·,:-i5. [-,j I • ' 

20033.000 100.00 0.00 0.00 702.60 4100.00 713.'!1 0.00 )14. 11 24.62 6.68 614.2'.'I 8~!6. ,:,~, ... 
i 

I -• * 20300.000 267.00 0.00 0.00 702.70 4100.00 714. ;:>[1 0.00 714.4b 3.5'/ 3.84 1263. S'f 21bE!. ~;4 -
• * 20470.000 170.00 0.00 0.00 701. 10 4100. 00 714. 4:i 71l.?2 716.35 52.21 11. 58 456.68 5[)/. I! 5 I • I 

* 20492.000 22.00 712.90 710.90 701. 10 4100.00 715. !;If. 0.00 7!.6. 35 17.30 8.38 842.2! 9Ct=:i. b!I 

• 20542.000 50.00 0.00 0.00 701. 10 4100.00 715. l,O 0.00 716. 50 24.?E! 0.60 70'1. 16 8~10 ~-,p ! • 
•• * 20750.000 258.00 0.00 0.00 702.80 4100.00 716. 4l, 0.00 716.98 9. 1;, 6.40 7?7.56 185'1. 07 ' • ' 

20850.000 100.00 0.00 0.00 702.90 4100. 00 716.59 0.00 717.09 9.40 5.64 7~6.8~ 13:i6. r,::-1 ., 
20851.000 1. 00 725. 50 724.70 702.90 4100.00 716. ~9 0.00 71 7. 19 7.36 6.21 660.2::> 1:C.U. O"t I • 

• I 20885.000 34.00 725.50 724.70 702.90 4100.00 716.6~ 0.00 717.22 7.33 6.20 661. 46 1514 ·,c. 
I -- ,. -

20886.000 1. 00 0.00 0.00 702.90 4100.00 716.80 0.00 717.28 8.94 5. 54 73'1. 4C-t 137 l . I:• 

• ,, • I 
I 

' ' 
' .: 
I • 

• • 
' ., 

' • 
I 

--• ' . --- . - . -- . !_ • 
I ' 

• I • 
• I • 
• I • I 

I 

• i • ' I 
I 
' ' • ' • I 

• I • 



.i. 
190C:T92 13:00:29 PAGF 42 I • I ,. 

100-VEAR FLOOD !• 
I 

SUMMAR\" PRINTOUT TABLE • 150 I • 
' I· EiECNO G CWSl:'.L DIFWSP DIFWSX DIFKWS TC1PWI11 XLCH • ' I • l 

1000.000 4100.00 667., 50 0.00 0. oc, 0.00 329. ::.o 0.00 

• I I • ' 17C•O. 000 4100.00 667,, 69 0.00 0. 1 'i' 0.00 829. '18 700.00 ' 

• * 21C•O. 000 4100.00 667,, 88 0.00 0. 1 <;• 0.00 122. 1 :'.. 400.00 ! • I 

21C•1. 000 4100.00 667,88 0.00 0. oc, 0.00 122. 1 ~. L 00 

• I • 21~•7. 000 4100.00 667., 97 0.00 o. oc;• 0.00 122. 64· 56.00 I 

• 21~i8. 000 4100.00 668 .. 01 0.00 0. 04, 0.00 122.87 1. 00 , . 
21El8. 000 4100.00 668,, 05 0.00 0. 04, 0.00 123.(){;, 30.00 

• I 21El9. 000 4100.00 668 .. 04 0.00 -0.01 0.00 123. (1:~ 1.00 : . 
• 22~f5. 000 4100.00 668 .. 12 0.00 0. OEI 0.00 123. 3°1 56.00 , . 

22~16. 000 4100.00 668 .. 16 0.00 0. 04f 0.00 123.6{;, 1.00 

• * 30()0. 000 4100.00 668 .. 76 0.00 0.6C• 0.00 !:>51.41 754.00 I • 
• 40()0. 000 4100.00 668 .. 83 0.00 0.07 0. 00 589.47 1000.00 I • 

* 48()0. 000 4100.00 668 .. 94 0.00 0. 11 0.00 256.00 S00.00 I 

• * 5075.000 4100.00 669 .. 06 0.00 0. 1~! 0.00 118. (lO 275.00 I • I 

• * 51~!6. 000 4100.00 669 .. 15 0.00 o. oc;• 0. 00 81. H • 71. 00 I • 
514f7. 000 4100.00 669 .. 10 0.00 -0. O~i 0.00 80.00 1.00 I 

• 51El1. 000 4100.00 669., 40 0.00 0. 2i;• 0.00 80.00 34.00 1. 
I 

I 51El2. 000 4100.00 669,, 61 0.00 0.21 0.00 82.0Ci LOO I 
..•. ! .. . - - -- - . -- .. .. . - --- . . . . . . ...,_ -· .. -·· 

. ,-• I * 52!::12. 000 4100.00 670 .. 67 0.00 1. 07 0.00 183. (>0 50.00 

• ' 
I • * 53El2. 000 4100.00 670 .. 95 0.00 0.27 0.00 483.00 150.00 I 

• 60C•O. 000 4100.00 671.. 04 0.00 0. O'i1 0.00 665. 8!:> 618.00 I • ' I 
* 61El3. 000 4100.00 671. 04 0.00 0.01 0.00 6114. 70 183.00 I 

• 61'i'6. 000 4100.00 671 .. 08 0.00 0. 04, 0.00 643.85 13.00 • 
• * 6409.000 4100.00 671.. 15 0.00 0. Ol:, 0.00 660. 14- 213.00 • ' 

• 1• 
! • I e, 

"I 



,. I 190CT92 13: 00: 29 Pf'.GE. '!8 i .I 
• le 

SECNO o cwsEL. DIFWSP DIFwsx DIFKWS T•Pwn, XLCH 
1
; 

• : * 7900. 000 4100. 00 671. :14 0. 00 0. 19 0. 00 44:?. 78 ll491. 00 I! • 

* 0201. ooo 4100 .. oo 671. ~,4 o. oo o. 30 o. oo 342. 1;, 301. oo I 
I' • I * 0227_ ooo 4100 .. oo 672. ~,4 o. oo 1. 01 o. oo 3s0. :,2 26. oo I • 

• I * 02s7_ ooo 4100 .. oo 672. 71 o. oo o. 07 o. oo 359 . .ll~ 30_ oo 1· e 
* 9600. 000 4100,, 00 674. 64 0. 00 1. 92 0. 00 383. b5 ll343. 00 I 

• I 10200. 000 4100,, 00 676. •~6 0. 00 1. 82 0. 00 412. 27 600. 00 I • 

• I 10500. 000 4100 .. 00 677. 75 0. 00 1. 29 0. 00 337. 78 300. 00 I • 

10600. ooo 4100 .. oo 678. ~22 o. oo o. 48 o. oo 313. 1~, 100. oo I 

• * 10700. ooo 4100 .. oo 679. :,0 o. oo 1. 36 o. oo 277_ ,,o 100. oo I • 

I • : 10800. 000 4100 .. 00 679. E!O 0. 00 0. 22 0. 00 230. 00 100. 00 I • 
* 10901. ooo 4100 .. oo 600. 110 o. oo o. 37 o. oo 233_ oo 101. oo I 

• * 10930_ ooo 4100 .. oo 684. ~;4 o. oo 4. 37 o. oo 220. oo 2?. oo I • 
I 

• 1 10980. 000 4100 .. 00 684. :i6 0. 00 0. 02 0. 00 211. 00 50. 00 ! • 
11200. 000 4100 .. 00 684. 67 0. 00 0. 11 0. 00 94. 01 220. 00 

• : 11201. 000 4100 .. 00 684. 67 0. 00 0. 00 0. 00 94. lH 1. 00 • 

e 112ss. ooo 4100 .. oo 684. 73 o. oo o. 06 o. oo 95. 04 5'!. oo I e 
112s6. ooo 4100 .. oo 685. :is o. oo o. 62 o. oo 97. 69 1. oo 

• 11356. ooo 4100 .. oo 68s. •~2 o. oo o. 07 o. oo 97. 16 100. oo I • 
• 12150. 000 4100 .. 00 686. ()6 0. 00 0. 64 0. 00 100. 00 794. 00 : • 

* 120so. ooo 4100 .. oo 686. 98 o. oo o. 92 o. oo s6. oo 700. oo I 
-•-:---- 13000.000 -4100 .. 00-·- 687::io 0:-00 0.52 ··o.oo 56:-00 150:00· · -- ---------------····· ·-r• 
• I 13001. 000 4100 .. 00 687. ~iO 0. 00 0. 00 0. 00 56. 00 1. 00 : • 

I 13135. 000 4100., 00 688. :;10 0. 00 0. 80 0. 00 56. 00 134. 00 I 

•. i 13136. 000 4100 .. 00 688. El2 0. 00 0. 52 0. 00 56. 00 1. 00 I, •· 

I • I 13236. ooo 4100 .. oo 689. os o. oo o. 23 o. oo s6. oo 100. oo • 

I * 13000. ooo 4100 .. oo 690. 78 o. oo 1. 73 o. oo 2s6. oo s64. oo 

e I I e 
I 

I 

• !' • 

• I I • 



•· I I 190CT92 13: 00: 2~1 ?l'.GE:. 'l '! 
I • 

•• I le I SiECNO G CWSIEL DIF'WSP DIF'WSX DIFKWS TOPIWilJ XLC:H 

e: * 1440,0,000 4100.00 695.81 0.00 5.03 0.00 14:B. 00 600.00 I • I 
146010. 000 4100. 00 697, 18 0.00 1. 37 0.00 41B. (10 200.00 

• I 
I • * 1460,1. 000 4100.00 697. 19 0. ()0 0.01 0.00 419. (>0 J.00 ' 

/· * 14776.000 4100. ·oo 701. 12 0. ()0 3.92 0.00 4:B. 00 175.00 ie 
* 14777.000 4100.00 701.37 0.00 0.25 0.00 4:8. ()0 1.00 

I • • * 1477'8.000 4100.00 701. 37 0.00 0.00 0.00 4:8. 00 1. 00 I 

• 147918. 000 4100.00 701. 53 0.00 0. 16 0.00 6•0. 00 ?.0.00 
I • 

* 148:;1!8. 000 4100.00 705.92 0.00 4.39 0.00 823. 81 30.00 

• * 149610. 000 4100.00 706.87 0.00 0.95 0.00 40•0. 00 152.00 I • 
• 154010. 000 4100.00 706.87 0.00 0.00 0.00 420.00 420.00 • 

* 158CIO. 000 4100.00 706.88 0.00 0.00 0.00 320.00 400.00 ., 
* 160011. 000 4100.00 706.90 0.00 0.02 0.00 6:9. (>0 201.00 1• 

• 1606,3. 000 4100.00 707,. 07 0.00 0. 17 0.00 61B. 00 62.00 
I • 16113.000 4100.00 707 .. 25 0.00 0. 18 0.00 61B. 00 50.00 

• I 
1676,4. 000 4100.00 0.00 51. 00 I • 709 .. 03 1. 78 0.00 651. 00 

• I 1686,4. 000 4100.00 709.52 0.00 0. 4,9 0.00 177. lb 100.00 I • ., 

* 169010. 000 4100.00 710,73 0.00 1. 20 0.00 251.~0 36.00 

• 1695,0. 000 4100.00 711. 02 0.00 0.30 0.00 25'i'. ~4 50.00 • 
• ' * 181010. 000 4100.00 712 .. 06 0.00 1, 04 0.00 381B. 2~; 1150.00 1• I 

* 1985i0. 000 4100.00 712 .. 44 0.00 0.37 0.00 91B. 'lb 1750.00 

• I 
·•· ·1995,1.-000 · ·4100. 00· · - ·7t2.-44- · O: 00 -- - 0. 00 ---·- -· 0.-00 · · .. 91B:?7 .. 1.00 · · -- -- - - - - - - " , .• I. 1993:2. 000 4100.00 712,,96 0.00 0. 51 0.00 101. 7(-1 81. 00 

' • !I 
1993:3. 000 4100.00 712,,96 0.00 0.00 0.00 101, /9 l. 00 

• 20033.000 4100.00 713,, 41 0. ()0 0.45 0.00 l 04. ~•7 100.00 ii • 
• * 20300.000 41010. 00 714 .. 28 0.00 0.87 0.00 230.00 267.00 

ii • 

* 20470.000 4100.00 714. 43 0.00 0. 15 0.00 21 !5. '13 1,0.00 

• ,I I!• I 

I' I 

1• ii. 

'• 
I 

I • 
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• SECNO Q CWSEL DIFWSP DIFWSX Dil~KWS TOP~JID XLC:H 
\,. 
I 

• * 20492.000 4100.00 715. 54 0.00 1. 11 0.00 264.00 ?2.00 • 20542.000 4100.00 715.60 0.00 0.06 0.00 229. t:J9 50.00 

•· * 20750.000 4100.00 716.46 0.00 0.86 0.00 11C). (.)0 258.00 • 
1· 20850.000 4100.00 716. 59 0.00 0. 13 0.00 60.40 100.00 

20851. 000 4100.00 716. 59 0.00 0.00 0.00 6(). 40 1. 00 
• 

• 20885.000 4100.00 716.62 0.00 0.03 0.00 60. 40 34.00 • 
• 20886.000 4100.00 716.80 0.00 0. 18 0.00 60.'10 1. 00 • 
• • 
• • 

I 

• , . 
• • 
• I • 
• • 
• • 
• ,. 

' 
I 

- •- I I 
•• 

-- - --- - ·- 1· • 

l• 
I 

• • 
• • 
• • 

I 

• ,. 
t 

• • 
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• SUMMARY OF ERRORS AND SPECIAL NOTES • 
• WARNING SECNO= 2100.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE /!'.CCEl"''!ABLF: RI\NGE • I 

WARNING SECNO= 3000.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEl"'.IABLE:: RANGE" 

•1 WARNING SECNO= 4800.000 PROFILE= 1 CONVEYANCE Cl~ANGE OUTSIDE I\CCEP-fABLF. R/!'.NGF: :. 
• I WARNING SECNO= 5075.000 PROFILE= 1 CONVEYANCE CUANGE OUTSIDE ACCEP'!ABLE:: R1\NQE. i• 

WARNING SECNO= 5146.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE l',CCEP'I ABLE RANGE .I WARNING SECNO= 5232.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEP'!ABLE RANGE 
I 1• ., WARNING SECNO= 5382.000 PROFILE,., 1 CONVEYANCE CHANGE OUTSIDE ACCEP'! ABLE R/\NGE" I • WARNING SECNO= 6183.000 PROFILE=- 1 CONVEYANCE CHANGE OUTSIDE ACCEP!'ABLE. RANGE 
' • WARNING SECNO= 6409.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEP !'ABLE Rl'.NGE' 1• 

e1 WARNING SECNO= 7900.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE I\CCEl"''!ABLE RANGE" le 
WARNING SECNO= 8201. 000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEP'IABLE Rl',NGE 

I • I • WARNING SECNO= 8227.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEP'!ABLE RANGE. 

• WARNING SECNO= 8257.000 PROFILE= 1 CONVEYANCE CMANGE OUTSIDE l',CCEPTABLE RANGf: I • WARNING SECNO= 9600.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEl"''!ABLE R/!',NG-E' 

• WARNING SECNO= 10700.000 PROFILE=- 1 CONVEYI\NCE CHANGE OUTSIDE ACCEP1ABLE RANGF 
le 
I 

• WARNING SECNO= 10901. 000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEl"''!ABLE RANGE le 
WARNING SECNO= 10930.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE R/!'.NGE I 

1. • WARNING SECNO= 12850.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE l',CCEP'!ABLE Rl',NGE I 

-•- ... -~AR~~~G SECNO= 13800.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE l',CCEP'!'ABLF RANGE j 
--- - - - -- - - . - .. - - . . ,-- -- - .. - • • - • •- T • ·- r • 

CAUTION SECNO= 14400.000 PROFILE=- 1 CRITICAL DEPTH ASSUMED 

j. • CAUTION SECNO= 14400.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

' WARNING SECNOm 14601. 000 PROFILE=- 1 CONVEYANCE CHANGE OUTSIIJE ACCEP'!'ABLE:. RI\NGE' I • WARNING SECNO= 14776.000 PROFILE"' 1 CONVEYANCE CHANGE OUTSIDE I\CCEP1Ali!LE R/\NGE I • 
• I WARNING SECNO= 14777.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE I\CCEPTABLE Rl>.NGE 

I 
1• 

WARNING SECNO= 14778.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEP'fABLF Rtl'.NGE' I • I CAUTION SECNO= 14828.000 PROFILE= 1 CRITICAL DEPTH ASSUMED , . 
14828.000 PROFILE= MINIMUM SPECIFIC ENERGY ' CAUTION SECNO= 1 I 

• I , . 
' . , I 
i ., ' .• , 
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• WARNING SECNO= 149130. 000 

• WARNING SECNO= 1581:lO.OOO 

• WARNING SECNO= 16001.000 

WARNING SECNO= 16900.000 

• WARNING SECNO= 18100.000 

• WARNING SECNO= 198150. 000 

WARNING SECNO= 2031:lO.OOO 

• WARNING SECNO= 20470.000 

• WARNING SECNO= 204'~2. 000 

WARNING SECNO= 207150. 000 

• 
• 
• 
• 
• 
• 
• 

--• 
• 
• 
• 
• 
• 
• I 

11 

P~.GE 

PROF'ILE= 1 CCINVEYANCE CHANGE OUTSIDIE I\CCEP-t'ABU,. RANGE-" 

PROFILE: 1 CCllNVEYANCE CHANGE OUTSIDIE 1\CCEP"IABL!c RANGE 

PROFILE= 1 CCINVEYANCE CHANGE OUTS I DIE 1\CCEP1 ABU~ R1\NGE 

PROF'ILE= 1 CCINVEYANCE CHANGE OUTS I DIE I\CCEP1 ABLE R~.NGE 

PROFILE=- 1 CCINVEY~.NCE CllANGE OUTS I DIE I\CCEP1 ABLE RANGE 

PROFILE= 1 CCINVEYANCE CHANGE OUTS I DIE ACCEP"fABL E RANGE 

PROF'ILE= 1 CCINVEYANCE CHANGE OUTS I DIE 1\CCEP I ABL!c RANGE 

PROFILE= 1 CCINVEYANCE CHANGE OUTSIDIE 1\CCEP"IABLI, RANGE 

PROFILE= 1 CCINVE:YANCE CHANGE OUTSIDIE ACCEPTABLE R~.NQE" 

PROFILE= 1 CCINVE:YANCE CHANGE OUTSI[)IE 1\CCEP"fABLI~ RANGF 

47 
., 

1• 1. 
I 
1. 
I 
11 

1• 
I • 
• 
• 
• 
• 
• 
• 
• 
• 
• 

i 

-1-• 
I 
1• 
I 

1• 
I • 
• 
• 
• 



' 
' 

llll~lll lllll~I II I ll~l~I~ 
, OOBREAKOO 

1) COUNTY: 

2) SlTUDY NAME: 
I 

3) w4 TERCOURSE: 
! 
I 
I 

' 
4) DOCU~llENT TYPE: 

' 

'I 

\ 
I 
I 

1, 

i 
I 

r-



City of Plymouth and Plymouth Township, Michigan, FIS 
Limited Map Maintenance Program 

Hydraulic and Hydrologic Background Information 

The Limited Map Maintenance Program (LMMP) for the City of 
Plymouth and Plymouth Township, Michigan covers the Middle 
River'Rouge from the downstream corporate limit to the upstream 
corporate limit. The study was performed to verify the validity 
of the discharges used in the existing FIS, due to additional 
YP~~~ nf g~gp n~r~ ~nn ~n rn ~PnPfinA ThP flnnn p~nfilA fny ThP 
indicated reach of the river. This study was limited to only the 
100-year flood. At the time of the original study, the Middle 
River 'Rouge was studied by approximate methods. 

A discharge-frequency analysis of the Middle River Rouge was 
based on peak annual flows obtained from a U.S. Geological 
Survey'gage located on the Middle River Rouge at Inkster Road 
near Garden city, Michigan (USGS gage #167000). The Inkster Road 
gage is about 7.5 miles downstream of the study limit. 

Flows on the Middle River Rouge have been published from 1931 
through 1933 and then for the period of 1948-1990. The period of 
record from 1934 through 1947 for the Inkster Road gage was then 
extended by correlation with the systematic records for the Rouge 
River at the Plymouth Road gage at Detroit. A discharge 
relatio'nship was developed for these two gages using coincidental 
flows and the computer program #704-Gl-L2020, which is based on 
the criteria described in the Hydrologic Engineering Center, 
Multiple Linear Regression. Then a gage analysis was performed 
on the data for the Inkster Road gage on the Middle River Rouge, 
using t~e period of record, 1931-1990. The HECWRC computer 
program, which is based on the criteria described in the U.S. 
Water Resources Council Bulletin #17B, Guidelines for Determining 
Flood Flow Frequency. was used to determine the existing 
relation.ship. A generalized skew of -0.05, taken from the 
Detroit District's generalized skew was determined to be 0.32. 
A 100-ye'ar discharge of 3,320 cfs was computed for this gage. 

A second:discharge-frequency analysis was performed using the 
Michigan:Department of Natural Resources' (MDNR's) generalized 
skew of 0.55 and the mean square error of the generalized skew of 
0.32. The 100-year discharge for this trial was computed to be 
3,530 cf~. The 90% confidence interval for this run ranges from 
2,960 cfs to 4,440 cfs. 

The MDNR :had expressed concern that the flow should remain 
unchanged from the value of 4,100 cfs used in the existing FIS. 
Flood dis

0

charges for the Middle River Rouge within the City of 
Plymouth were-obtained from data contained in the Flood Insurance 
studies for the City of Novi, the city of Northville, and the 
Township of Northville. The flow of 4,100 cfs developed upstream 
of Phoeni¥ Lake at Northville Township, about 3,000 feet upstream 

I 



from the City of Plymouth, would be carried through the City of 
Plymouth as recommended by MDNR. This flood discharge is 
consistent with urbanization of this watershed. Further record 
was qbtained from the MDNR concerning the flood of the 1940 1 s, 
which was estimated in 1970 1 s to be 4,100 cfs. Since this value 
is w+thin the 90% confidence interval of this flow, the 100-year 
discharge of 4,100 cfs will be used in the study area. 

' As part of this study a field survey was made in March 1992. 
The $urvey only collected data at bridge sections and the 
Wilcox Dam. All bridges were field measured to obtain elevation 
data'and structural geometry. Valley sections were estimated 
using a new two-foot topographic map developed for the U.S. Army 
Corps of Engineers, Detroit District from aerial photography 
flown in March 1992. 

Channel and overbank roughness factors (Manning's "n") used in 
the hydraulic computations were chosen by engineering judgment 
and ~ere based on field observations. 

' 
' The starting water surface elevation was determined based on 

information included in the National Dam Safety Program 
Inspection Report for Middle River Rouge Basin, Newburgh Dam. 

Water surface elevations were computed using the Corps' HEC-2 
step~backwater computer program. The HEC-2 model for this study 
began at the upstream side of Newburgh Lake and was continued to 
the upstream side of Northville Road, near the downstream side of 
Phoe~ix Lake. The E. Hines Drive bridge located upstream of 
Haggerty Road was modeled as a regular cross section. Since the 
bridge is oriented parallel to general direction of flow in the 
floodplain, there is minimal head loss in the general vicinity of 
the bridge. The floodway run is not included as part of this 

I study. 

The city of Livonia borders the Plymouth Township at the 
downstream corporate limit. Within the city of Livonia, the 
Middle River Rouge has unnumbered A zones. Northville Township 
borders Plymouth Township at the upstream Plymouth Township 
corporate limit. Detailed studies were performed on the Middle 
River Rouge in Northville Township. In both cases, this study is 
compatible with the adjoining studies. 

The work map used for this study is a new two-foot topographic 
map developed from aerial photography flown in March 1992. The 
flood plain delineation for the Middle River Rouge was 
suppG.emented over the entire study area by use of the two-foot 
contbur map and then it was electronically transferred to the 
MDNRI base maps in GIS design files. In addition, the existing 
flood plain and applicable floodway delineations, as shown on the 
existing FIS panels, for 1.5 miles of the Tonquish Creek and 1.0 
mile'. of the South Branch Tonquish Creek were electronically 
transferred to the MDNR base map. 



The final work map is being submitted in two forms. One paper 
reference map is being provided, covering both communities, for a 
general overview of the study area. The actual work map is being 
supplied in digital format as specified by the contract for this 
work! Again, only one map is being submitted. For elevation 
reference marks, the original numbers were maintained for the 
existing reference marks and new numbers were assigned for the 
new elevation reference marks. However, to distinguish 
between elevavation reference marks in the City of Plymouth, 
Plymouth Township or new reference marks, the letter c for the 
city; letter T for township and letter N for new were placed by 
the numbers. 

A ne! flood profile is also being provided. Only one profile is 
being submitted covering both communities, the City of Plymouth 
and flymouth Township. A new Floodway Data Table is not being 
provided. Also being provided is the HEC-2 output for the 100-
year!profile. The HEC-2 run has been approved by the MDNR. 
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DEPARTMENT OF THE ARMY 

IN REPLY REFER TO 

DETROIT DISTRICT, CORPS OF ENGINEERS 

BOX 1027 

DETROIT, MICHIGAN 48231-1027 

Great Lakes Hydraulics and Hydrology Branch 

Mr. Bruce Menerey, P.E. 
Technical Programs 
Land arid Water Management Division 
Michigan Department of Natural Resources 
P.O. Box 30028 
Lansing, Michigan 48909 

Dear Mr. Menerey: 

Ut,; I 2 0 1992 

NATURAL RESOURCES 
LAND & WATER MGMT. 

In response to your review comments dated October 12, 1992, 
on the Limited Map Maintenance Program for the Middle Rouge River 
within1the City of Plymouth and Plymouth Township, we have 
revised the hydraulics accordingly. The enclosed HEC-2 computer 
run insorporates your comments as follows: 

1.: For XSEC 2100 - 2245, I-275 bridges, the model has been 
corrected by recoding the BT cards. 

2 .· For XSEC 1313 6 - 14 600, the reach length was corrected 
at XSEC 14600 and the invert elevations were 
interpolated for XSEC 13800 and 14400. 

' 3 ., For XSEC 14601 - 14980, Wilcox Lake Dam was remodeled 
based on the plan drawing of the E. Hines Drive and 
Wilr.nv ~n~n hringp; ~nn n~m; provinP-n by th~ Wayn~ 
County Road Commission, and the two-foot topographic 
map. 

4. For XSEC 16113 - 19850, the new survey was made for two 
missing bridges - the Middle Rouge Parkway bridge and 
the unnamed bridge. These two bridges were included in 
the analysis. 

If you have any further comments or questions regarding the 
enclos~d data, please contact Ms. Hanna Kobylinski as soon as 
possible at (313) 226-4761. 

Enclosure 
f 

' 

ly,-L 
E. W1 shaw, P.E. 
G.L. Hydraulics and 

Hydrology Branch 



Great Uakes Hydraulics and Hydrology Branch 

Mr. Bruce Menerey, P.E. 
Technical Programs 
Land and Water Management Division 
Michigan Department of Natural Resources 
P.O. Box 30028 
Lansing, Michigan 48909 

Dear Mr. Menerey: 

In response to your review comments dated October 12, 1992, 
on the ·Limited Map Maintenance Program for the Middle Rouge River 
within ;the City of Plymouth and Plymouth Township, we have 
revised the hydraulics accordingly. The enclosed HEC-2 computer 
run incorporates your comments as follows: 

1. For XSEC 2100 - 2245, I-275 bridges, the model has been 
corrected by recoding the BT cards. 

2. For XSEC 13136 - 14600, the reach length was corrected 
at XSEC 14600 and the invert elevations were 
interpolated for XSEC 13800 and 14400. 

3 .: For XSEC 14601 - 14980, Wilcox Lake Dam was remodeled 
based on the plan drawing of the E. Hines Drive and 
Wilcox Road bridge, and dam, provided by the Wayne 
county Road Commission, and the two-foot topographic 
map. 

4 ., For XSEC 16113 - 19850, the new survey was made for two 
missing bridges - the Middle Rouge Parkway bridge and 
the unnamed bridge. These two bridges were included in 
the analysis. 

I~ you have any further comments or questions regarding the 
enclosed data, please contact Ms. Hanna Kobylinski as soon as 
possible at (313) 226-4761. 

Enclosure 

Sincerely, 

Ronald E. Wilshaw, P.E. 
Chief, G.L. Hydraulics and 

Hydrology Branch 
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October 12. 1992 

Ms. H~nnah Kobylinski 
Engin~ering Division 
Great Lakes Hydraulics & Hydrology Branch 
Detroit District Corps of Engineers 
P.O. B

0

ox 1027 
Detroilt, Michigan 48231-1027 

I 

Dear M,s. Kobylinski: 

Re: LMMP 
City & Township of Plymouth 
Middle Rouge River 
Wayne County 

We have completed our review of the Limited Map Maintenance 
Progra~ for the Middle Rouge River within the City and 
Townsh1p of Plymouth. Based on our review, there are several 
commen~s and concerns that should be addressed. 

1. XSEC 2100 - 2245 I-275 Bridges 
~tis suggested that the BT cards be reviewed. It 
~ppears that a significant amount of bridge area is 
~eing eliminated because of how the low cord has been 
~nput on the BT cards. In particular, it appears that 
an additional BT station will be needed between station 
252 and 338. Upstream stages may be lower up to a foot 
by such a correction. 

2. XSEC 13136 - 14600 
The reach lengths and invert elevations should be 
reviewed in this reach. At XSEC 14600, the reach 
llength is shown to be 1464 feet between XSEC 14400 and 
~4600. If the invert elevations are a result of 
~nterpolation between XSEC 13135 and XSEC 14601, the 
~nvert elevations at 13800 and 14400 should be 
reviewed. 

3. XSEC 14601 - 14980 Wilcox Lake Dam 
The analysis has assumed that all of the flow will be 
~hrough the principal spillway. However, the computed 
~tage of 712.19 is about 6 feet over the dam 
embankment. It is suggested that the analysis at the 
Dam consider the over-topping of the dam embankment. 
~he National Dam Safety Program Inspection Report shows 
~hat at a stage of 706.0, the dam will pass about 5000 
cfs. It appears that the computed stages may be about 
I 

6 feet high. 
I 



Ms. Kdbylinski 
Page 2 
October 12, 1992 

iI have included a copy of the rating curve and a plan 
' ~iew of the dam, taken from the Dam Safety Report. 
I 

4. :xsEc 16113 - 19aso 
,The U.S. Geological Survey Maps and aerial photographs 
'indicate that the Middle Rouge Parkway crosses the 
River in this reach. The bridge has not been included 
1in the analysis. What type of loss may be expected at 
~his crossing? 
I 

' I 
I 

We req~est that you consider these comments, and adjust the 
hydra~lic model as necessary. If you have any questions, 
please feel free to contact me. 

i 
I 

' 
Enclos~res 

' 

Sincerely, 

Bruce E. Menerey, P.E. 
Floodplain Mapping/Delineation 
Land & Water Management Division 
517-335-3181 



DEPARTMENT OF THE ARMY 

IN AEPL 'f REFER TO 

DETROIT DISffilCT, CORPS OF ENGINEERS 

BOX 1027 

DETROIT, MICHIGAN 48231-1027 

SEP 3 0 1992 

Great Lakes Hydraulics and Hydrology Branch 
' ; 

' Mr. Bruce Menerey, P.E. 
Technical Programs 
Land and Water Management Division 
Michigdn Department of Natural Resources 
P.O. Box 30028 
Lansing, Michigan 48909 

Dear Mr. Menerey: 
' 

OCT O 7 •r><'" 

NATURAL RESOURCES 
LAND & WATER MGMT. 

Submitted for your review and approval is a copy of the 
hydraulic calculations for the City of Plymouth and Plymouth 
Township, Michigan Limited Map Maintenance Program. Enclosed are 
the HEC-2 100-year run, field notes from all new survey work, and 
a brief write-up dealing with items that will assist the review 
proces~. 

i 
If you have any questions regarding the enclosed data, 

please 1contact Ms. Hanna Kobylinski at (313) 226-4761 or Mr. 
David Schweiger at (313) 226-4886. 

Enclosure 
' 

Sincerely, 

µ/.~ 
i:t,Ronald E. Wilshaw, P.E. 
/Vchief, G.L. Hydraulics and 

Hydrology Branch 



• ' 

Great Lakes Hydraulics and Hydrology Branch 

Mr. Bruce Menerey, P.E. 
Technical Programs 
Land and Water Management Division 
Michig~n Department of Natural Resources 
P.O. Box 30028 
Lansing, Michigan 48909 

Dear Mr. Menerey: 

S~bmitted for your review and approval is a copy of the 
hydraulic calculations for the City of Plymouth and Plymouth 
Township, Michigan Limited Map Maintenance Program. Enclosed are 
the HEC-2 100-year run, field notes from all new survey work, and 
a brief write-up dealing with items that will assist the review 

' process. 

If you have any questions regarding the enclosed data, 
please,contact Ms. Hanna Kobylinski at (313) 226-4761 or Mr. 
David Schweiger at (313) 226-4886. 

Enclosure 

Sincerely, 

Ronald E. Wilshaw, P.E. 
Chief, G.L. Hydraulics and 

Hydrology Branch 



City of Plymouth and Plymouth Township, Michigan, FIS 
Limited Map Maintenance Program 

Hydraulic Computation Background Information 

This study covers the Middle River Rouge from the downstream 
corporate,limit of Plymouth Township to the upstream township 
corporate·limit, including the city of Plymouth. Since this is a 
limited study, only the 100-year flood is being modeled with 
discharge:as previously approved by the Michigan Department of 
Natural Resources. In the existing study, the Middle River Rouge 
was studi~d by approximate methods. 

As part of this study a field survey was made in March 1992. The 
survey only collected data at bridge sections. All bridges were 
field mea~ured to obtain elevation data and structural geometry. 
Valley sections were estimated using a new two-foot topographic 
map developed for the U.S. Army Corps of Engineers, Detroit 
District ~rom aerial photography flown in March 1992. 

Channel and overbank roughness factors (Manning's "n") used in 
the hydraulic computations were chosen by engineering judgment 
and were based on field observations. 

The starting water surface elevation was determined based on 
information included in the National Dam Safety Program 
Inspection Report for Middle River Rouge Basin, Newburgh Dam. 

Water surface elevations were computed using the COE HEC-2 
step-back~ater computer program. The HEC-2 model for this study 
began at the upstream side of Newburgh Lake and was continued to 
the upstream side of Northville Road, near the downstream side of 
Phoenix Lake. The E. Hines Drive bridge located upstream of 
Haggerty Road (station 6183 in the HEC-2 model) was modeled as 
a regular;cross section. Since the bridge is oriented parallel 
to general direction of flow in the floodplain, there is minimal 
head loss 1in the general vicinity of the bridge. 

The floodway run is not included as part of this study. 
of the HEC-2 output for the 100-year profile which covers 
communities has been included for your information. 

I 

The copy 
both 
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This: is to certify that all work accomplished in the conduct 
of this study was done in accordance with the Statement of Work 
and Gener~l Provisions of Interagency Agreement No. EMW-91-E-
3529, Project Order No. 4A and Project Order 4B, together with 
all such modifications, either written or oral, as the Project 
Officer ahd/or the Contracting Officer or their representatives 
have directed, as such modifications affect this contract, and 
that all such work has been accomplished in accordance with sound 
and accepted engineering practice within the contract provisions 
for respe?tive phases of the work. 

DAVID L. SCHWEIGER, P.E. 
Chief, Riverine and Coastal Section, 
Great Lakes Hydraulics and Hydrology 

Branch 
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I 



Page _I_ of _J_ 

100-year 

WATERCOURSE: Sexton-Kilfoil Drain (Ecorse Creek) 
CITYF --,:;· -{city of Wyandotte 

' ·-~ 
COilllTY: Wayne 

STATION LOCATION CWSEL EG 

1 Confluence of Ecorse~ Detroit Rivers 574.90 575.51 
30 29' u/s of confluence 574.95 575.55 
60 1' d/s of Jefferson Street Br. 574. 99 575.60 
61 d/s face of Jefferson Street Br. 5 74. 93 575.66 

136 u/s face of Jefferson Street Br. 5 75 .16 575.84 
137 1' u/s of Jefferson Street Br. 5 75. 34 575.88 
187 51' u/s of Jefferson Street Br. 5 75. 36 575.98 
362 226' u/s of Jefferson Street Br. 5 75. 94 576.25 
737 51' d/s of d/s face of R.R. Br. #1 5 76. 24 576.50 
787 1' d/s of d/s face of R.R. Br. #1 5 76. 20 576.62 
788 d/s face of (T & I) R.R. Br. #1 57 6 .15 576.67 
797 u/s face of (T & I) R.R. Br. #1 576.19 576.70 
798 1' u/s of (T & I) R.R. Br. #1 576,32 576.73 
844 47' u/s of (T & I) R.R. Br. #1 576. 37 576.77 . 
845 d/s face of (T & I) R.R. Br. #2 57 6. 33 576.81 
859 u/s face of (T & I) R:R. Br. #2 5 76. 38 576.85 
860 1' u/s of (T & I) R.R. Br, #2 576.48 576.88 
910 50' u/s of (T & I) R.R. Br. #2 576.56 576.92 
911 d/s face of (T & I) R.R. Br. #3 5 76. 52 576.96 
921 u/s face of (T & I) R.R. Br. #3 57 6. 55 576.99 
922 1' u/s of (T & I) R.R. Br. #3 57 6. 66 577 .02 
953 1' d/s of (T & I) R.R. Br. #4 576. 5 \ 577 .14 
954 d/s face of (T & I) R.R. Br. #4 576.44 577.29 
985 u/s face of (T & I) R.R. Br. #4 576. 66 577.47 
986 1' U/S of (T & I) R.R. Br. #4 57 6. 07 577. 57 

1036 51' u/s of (T & I) R.R. Br. #4 57 7. 24 577. 64 
1736 700' d/s of confluence of N. Ecorse Ri. 577 .86 578 .. 18 
2436 Confluence of N. Ecorse Ri. & Sexton-Kilfoil 578.27 578.57 
3186 750' u/s of confluence 578.83 578.92 
3686 1100' u/s of confluence 578.93 579.04 
4186 50' d/s of Emmons Street Br. 579.06 579.19 
4236 d/s face of Emmons Street Br. 579.05 579.24 
4281 u/s face of Emmons Street Br. 579.28 579.46 
4931 6"50' u/s of Emmons Street Br. 579.55 579.68 
5956 1725' u/s of Emmons Street Br. 579. 86 580.00 
6981 2900' u/s of Emmons Street Br. 580 .19 580.32 
8031 51' d/s of Harrison Street Br. 580.52 580.63 
8082 d/s face of Harrison Street Br. 58 0. 55 58/J.65 
8147 u/s face of Harrison Street Br. 580.73 580.83 
9397 1250' u/s of Harrison Stteet Br .. 581.07 581.20 

10297 2000' u/s of Harrison Street Br. 5 81. 34 581.48 
10897 76' d/s of Harrison Street Br. #2 5 81. 53 581.68 
10973 d/s face of Harrison Street Br. #2 581. 53 581. 76 
11017 - u/s face of Harrison Street Br. #2 581 .98 582.19 
11477 - 51' d/s of N. Bound Fort Street Br. 582.27 582.40 
11528 d/s face of N. Bound Fort Street Br. 58 2. 26 582.46 
11599 u/s face of N. Bound Fort Street Br. 582. 55 582.74 
11650 d/s face of S. Bound Fort Street Br. 582. 60 582.77 
11721 u/s face of S. Bound Fort Street Br. 582.92 583.08 
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4410 
4410 
4410 
4410 
4410 
4410 
4410 
4410 
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4410 
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4410 
4410 
4410 
4410 
4410 
4410 
4410 . 
4410 
4410 
4410 
4410 
4410 
4410 
1760 
1760 
1760 
1760 
1760 
1760 

• 1760 
1760 
1760 
1760 
1760 
1760 
1760 
1760 
1760 
1760 
1760 
1760 
1760 
1760 
1760 
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I , C 

._. : C 21 J • C 61 0/5 FACE JEFFERSON STREET BRIDGE 
- ~ C 136 ___ U/5 FACE JEFFERSON STREET BRIDGE 

• C 797 UIS FACE RR BRIDGE #1 
._ C 845 D/S FACE RR BRIOGE #2 

---------

• 10: I 

·• " 
1:1-1-1• 

~

c--1!f8- D7s-F·A-cE-RR--BRTIJGE7n -----

I,' ~--0•5g- ---u1s-F·P:cE-RR-BRlOGE-i#2 ------ ----------- -----------------
'' I 

!;1• 
------!'.I 

•. ,,· C 911 0/S FACE RR BRIDGE #3 
1, C 921 U/S FACE RR BRIDGE #3 
l,.-c---9s4 ;,s--F·AcE-RR-BRIOGE-g4-----

i •;:~~ 2!i~ CONFLU~~~EF~~E T~~ ~~~~~E E~~RSE RIVER GI SEXTON-KILFOIL DRAIN 
I, c--4z-:36-- ---D:tS-FA-cE-oF--EMMONS- STREET-BR I OGE ------

.,,, C 4281 U/S FACE OF EMMONS STREET BRIDGE 
hi C 8082 D/S FACE OF HARRISON STREET BRIDGE 
I f---C---81-4-,---- - -u7S-FACE-oP-HARRrSoN-S-TREE'T-BR"IDGE~--------------· 
' •• · C 10973 D/S FACE OF HARRISON STREET BRIDGE #2 

[

:; C 11017 UIS FACE OF HARRISON STREET BRIDGE #2 
I ' , 'I C 1 t528 0~ S-F'A"CE-OF---r-101'tTJ-1-BOtJllfO-F'l)RT-ST~El:T -------
• ,, C 11599 U/5 FACE OF NORTH BOUND FORT STREET 
-

1
,: C 11650 D/S FACE OF SOUTH BOUND FORT STREET 

-----

::f• 
--------- ------------------------------1'' 

" ::1• 
"\ 
!1<1,. 

"I ,, ,,_ 
,,IW 

i-c-1-1-121 U-/S-F A:CE- OF-SOtlTH430UtsJD-FORT-S TREET---------.r Tl CITY OF ~JYANDOTTE FIS 5555-73 ~•••· 
1,. T2 SEXTON-KILFOIL DRAIN "i 
:,,,--r30----1-o--YEAR-FC000-3·i-e-,5-cFS-- ------ ----- ------------ ---------------------- ::v~.r 

,, 

.l,1 Jl 2 574.90 '". 
~•I J2 -10 -1:,-------, ,,__..,.. 1[, .' 
"r-Nc-o-. o 35-0.-0 3 s--o-;-(t'.32 o • 3 o .s 

1
.,, •t; QT 4 3165 4100 4410 5160 I"·•,, 

, X 1 1 41 5 0 0 619 ' ''I 

'. ~; ilij 1-GR-s-16-;-2------s-1s-.-9 -----11 oo-5-16-.t>---200-s--r0-.5=---300-ss·1r .:-111----,4ilo- ----- ----- - - -------------------·~· ','1 

4I ,uR 584.6 500 582.8 500 582.6 505 581.9 510 581.1 515 ,'a 
, GR 579.2 520 575.4 525 574.8 530 572.8 535 569.2 540 ~ , 
·I R-5tr>.2 54o---56S-.s--54-J.S-565.S--54"3.5-S65,5 54S--56~s---------------------------- '' ~ -

Ae,i GR 566. l 560 565.3 565 565.4 570 564. l 575 566.2 580 t' 
-,,: GR 566.2 580 565.3 583,5 565.3 583.5 565.3 585 563.4 590 '"' 

,,--GR-·56-4.4 595---565.4 600--si:,·1.-7---6-05 57·1.-l 610--5'7-3.5 615----------------------------
.1,,LtR 574.0 619 584.6 619 582.3 700 579.6 800 579.0 890 

---, 

J,;- -,_ las GR 578. 7 1000 
,, l 30---- ------ --------?9-----29- - 29" ------------ - -----------------------

i]• • •u· Xl 60 41 500 619 30 30 30 
l GR 576.2 0 575.9 100 576.6 200 578.5 300 581. l 400 

,.:q R·-S-S-4..-6 soo---s-a-2-;a soo--502.6.---505 581-.9-----s10--5-a-1.1 515 

• l,I GR 579.2 520 575.4 525 574.8 530 572.8 535 569.2 540 
I.I GR 569.2 540 565.5 543.5 565.5 543.5 565.5 545 563.9 555 
,,,1 GR--st.-6. l 5<>-o--s65·. 3 505--5e,5-.4---s-1-o- -- 5e,4.~-- -575--s66.-z---s50 

.,,.' GR 566.2 580 565.3 583.5 565.3 583.5 565.3 585 563.4 590 
.J GR 564,4 595 565.4 600 567.7 605 571.1 610 573.5 615 
,,1 -GR--S-'1'4.-0---6-19---s-s4.6- ---6·1·9---5a2-.3--- --100- --5-19.-6·- - -aoo --5·79. 0------090 - - - ---- ---

•!•! GR 578. 7 1000 
- i Xl 61 41 500 619 1 1 l 

,_-· s-T---9---soo-.-o --s5r.J-- ·579.a ---500-.0--55-7-.7-579.B-540.o -- -5-55.1 - -sao.3 ------- ------
•'·· BT 543.5 588.l 580.3 560.0 588.3 580.3 580.0 588.l 580.3 583.S 

,, BT S88.l 580.3 619.o 587.7 S79.7 619.o S84.4 579.7 
I 1 {~GR--S·H,.2--- - --0----5·7 5. 9-- --lil 0-57 6.-6---- ·2-0 0--57-8.5 --300--581.1----4 0 or--- ---
•. ,.,! GR 584.6 500 582.8 500 582.6 505 581.9 510 581.l 515 I,[ GR 579 0 2 520 575.4 525 574.8 530 572.8 535 569.2 540 

I,, -GR-SBir.-3-.. --54-0--- 580-.-3· --54-3.S-·565.-S---543.,-5----5-65.5 545-- -56:3.<;1------555---· 
• 1 :1 GR 566.l 560 565.3 565 565.4 570 564.l 575 566.2 580 

! GR 580.3 580 580.3 583.5 565.3 583.5 565.3 585 563.4 590 

l;:I• ;-; 
---------------------------------~'' 

----- ------

·,~: . 
--~:_.h I ·J 

1~J-·,,:• 
-----___ __J, 

:: . 
' ,. ' ----- iLl': 
!,,. 
' ... --- --- ---1.: 

i·:• 
··-'-- GR-564.4--- -595---565-.,4--- ·-600-- -567·, 1--·-605-·- 571. l ----61-0--- 5-7-3-, 5· ---- -·6·15 -- - ------ ·· -- ·----- - ----- -------- ------ - -- - "- _._, 

• GR 574.0 619 584.6 619 582.3 700 579.6 800 579.0 890 
GR 578.7 1000 • - ",. 



X2 l 
Xl 137 41 500 619 l l l • ,11, GR 576.2 O 575.9 100 576.6 200 578 0 5 300 581.l 400 
GR 584.6 500 582.8 500 582.6 505 581.9 510 581.l 515 
GR 579.2 520 575.4 525 574.8 530 572.8 535 569.2 540 -• ;;---GA-5·69.2 . 5·40--565·.5-54-3.5--565.5 -5·4,3.5-s65.5,---s-4s----·s6·3~---·555--

• I 
GR 566.l 560 565.3 565 565.4 570 564.l 575 566.2 580 

•
1'! GR 566.2 __ 580 565 0 3 583.5 565.3 583.5 565.3 585 563.4 590 

R-5-t,4-.4- 595-565.4---6ilo--ser1.1-·· -·6·05--5-11-.1----6·1·0-513·.5- --6·15-·---- ·• --· I· 
I· GA 574.0 619 584.6 619 582.3 700 579.6 800 579.0 890 

GR 578.7 1000 
.'., 

• 
• 8 

i:t• 
-------------------------

NC--0.0-35 -o.o 4c·-ti.o 32 ------ -· ------ -----------
_________ -r!~ 

: I , .i,~ Xl 187 27 331 441 50 50 50 
• ,_ GR 575.8 0 576 0 6 41 578.5 141 580.6 241 583.l 331 

: I ,:y ··GR-5·75.4·------34·1-5·74-. 8- · -346----5-'71-. 3 35-1· -56871 - --356·· ... ·56·1.-2---361-·- -

• I'' GR 565.7 366 565.l 371 565.5 376 565 0 1 381 564.7 391 
,,I GR 564. l 401 564.4 __ 406 565. 7 411 568.2 416 570.5 __ 421 

le 
··------- '1 

" ·:1• 
t-·GR·5·72.8---t,.26--5-74.8-- 43·2-580-.2 44-1--58·3.6--454--sa-1.o - S4·l · ··-- ,., 

:: GR 579.3 641 578.3 698 .,I. 
•:,, Xl 362 35 244 400 175 175 175 .27 -----------------------------1'.:I ,J -GR-Sao.2 o--579.5--1·0-o--578.3---200-5-713.3 24-4---514.6 25·4 , . 

• 
1,. GR 573.6 255 571.5 260 569.8 265 568.5 270 567 .6 275 "I• 
, GR 566.9 ___ 280 565.9 285 565.6 290 563.7 __ ~300 563.7 310 ------------------------ .. :: 

, , oR-564.3 -320--565.-8---3-311- ·5·68.Z---34-ir--56~.8 345---s1-i-.1---•-350- ------ "! 

• 
, GR 511.6 355 512.4 360 512.1 365 512.6 310 512.6 375 i'"le 

GR 572.8 380 572.8 385 572.9 390 574.6 395 576.9 400 1'.;, , J · GR 577.;6-·--5·0-o---577.1---5·45--s11.s··--f,-oo-511-.1----700---s71-;5---800- -----· - ---------------- -------t. 

e!:L1 ~~ 58:~~ __ ..,.
3

~ 57~~; 1g~ 57:~~ ~~~ 57:~~ 244 574.6 254. ----------------------------~·;:\•• 
,._. Gf.!•-s-n.6- 2s5--5-1-1 .s 2e-o--s0r.8 21>S--se;8-;,5---cro--5·1,1-;s---215- ,,, 

•1" 1 g: ;~::; ~~~ ;~~:: ~~~ ~:~:~ ~!~ ;~~:! ___ ~~~ ;*t: i ~~~--- ----- ---- ----- ;:1• 
.. --.;R-s-11,,..,.--355--s-12-.-ir··--3t,·o--s-12a1---3e5--s·12.-e.- 37-i,--5·12.6··--375 --·-- --------- - .,,,,, 

• 1:1 GR 572.8 380 512.8 385 512.9 390 574.6 395 576.9 400 ,. • 
.; GR 577.6 500 577.7 545 57705 600 577.7 700 577.5 800 '.: 
.-x-i--nn --·---t,· 795--9111-.·6 so----5-0 - -s· ,. 

• 1:: ~: ;:::i 49~ ;!~:1 5:; ;!~:~ !:; ;!~:~ __ ~:; ;~;:~ ~!; __________ 1 ·,e 
J.11j·i--GR-··574--s--··---eo-o--57-,.--s-----800--574 s 80-i--·-574-;;-5- ·801--5-74--0--- 805------·----------- --- - --1 1 

J-1 • o o • a ~~1 

.,., GR 573.2 810 573.2 810 573.2 811 573.2 811 570.8 815 '·t• 
ml GR 569.3 820 570.l 825 570.l 825 570.l 826 570.l 826 ". 

R -5 6tr.6--a29.·g----se..6.6- -a·29.9--56"6.&--il"3-l.Z-S66.6-- ·831.2--56S. 5----935---- · .. -- - - ------ ----------a_; 
.,. GH 565.5 835 565.5 836 565.5 836 563.9 840 564.5 845 l"l• 

~ GA 564.5 845 564.5 846 564.5 846 564.9 850 564.9 855 '' 
. , R-- 9-t>-tr-.-9 s55-5~. 9 856--st,4.9---<ast>- -S65.5 a6o--565.2----sE>s - --------------------------·· "· 

.:. GR 565.2 865 565.2 866.3 565.3 866.3 566.0 870 566.0 875 
L GR 566.0 875 566.0 876 566.0 ___ 876 566.7 880 568.7 885 
., S6il. 3-- ---ag.o--5-t> 9.-1--- - 095--5-7 i-.·1 g-011---5·11.1~1l-1.6- -·581.11--9 o t.e.----

•

.: GR 580.8 995 580.8 1095 580.6 1195 580.4 1295 580.l 1395 
·' GR 579.9 1495 580.o 1540 

• :~- -x1---r-ea--"-61-- -7~5--90-1-.&-- -~1 --- --i---·----1--------- ·----------- --------
• •

1 
BT 4 795.0 581.0 577.2 830.0 581.0 577.2 860.0 581.0 577.2 

.• 
1 

BT 901.6 581.0 577.2 
.. · 01sse-1-.5- --· o--5-s-1-.4----95- -s81--.3-----195---s81-.z---·295----5-a1-~-1-- -- 395--

e'··,I GR 581.1 495 581.l 595 581.0 695 581.o 795 575.2 795 "I• 
I.· GR 574.5 800 575.5 800 575.5 801 574.5 801 574.0 805 " f.~ GR--57-3.2----a-i-o 575.5--~alil·-51s.s --8·1-1--s13-.z-----s-i1·-510.--s-- - ---a-15--- ---------- ------------------<,, 

• '.,l GR 569.3 820 570.1 825 575.5 825 575.5 826 570.1 826 
1, GR 566 0 6 830 577.2 830 577.2 831.3 566 0 6 831.3 565.5 835 
L,--oR--5i'5.s 835-575,,s----· -B36--S65·.5----e·36-- -563-.9-- -at.o --s6·4.s-----s45------

•

1,JI GR 575.5 845 575.5 846 564.5 846 564.9 850 564.9 855 
l GR 575.5 855 575.5 856 564.9 856 565.5 860 565.2 865 

• -i 1- ·-GR-S-7·7. 2-·- - - ·865 s11-.2---a&6·.-J -- -S65.2--s6ti·,,3--566~-o -a?o- -56E- · -q75-- --

-----·---· -··•· 

- -----" -~ 

::1• 
---------r'" 

l
. ,. 
,, 

--------- UJ. 
. - ,. 

::1• 
----- __ ........l(li 

::1• 
--- ---·-----r' 

" 

., I 

''.le 
----- ----

• 
GR 575.5 875 575.5 876 566.0 876 566. 7 880 - 185 

' GR 568 0 3 890 569.7 895 571.7 900 571.7 901.6 ~6 • ,... - ... ~ .~ -, ... .- -



~ .• : ' GR 579.9 1495 580.0 1540 
1 X l 797 0 795 901. 6 9 9 9 • X2 l 

I X.l 798 67 795 901.6 l l l 
-• GR 581.S O 581.4 95 581.3 195 581.2 295 581.l 395 • ' l-GR-S·a-1.---49s---s-a-1.1---s9s--s-s1-;;-n---09s·-s·01-;;-0-- 79s---s,s.2-·-,95----- •, 

.I, GR 574.S 800 574.5 800 574.S 801 574.S 801 574.0 805 
1 le 

· GR 573.2 810 573.2 810 573.2 811 573.2 811 570.8 815 _______________ _ ____________ __,'!' 
'I 1· 11f,-GR-·S09.3-· -----szo-5-70·.1- ---a2s--s10-.1 82s·--s·10.1----a26--·s10 .-1--- 826- - ' 
·•lrGR 566.6 829.9 566.6 829.9 566.6 831.2 566.6 831.2 565.5 835 '.. 

, GR S65.s ___ 83S s6s.5 ___ 836 56s.s __ 836 563.9 ____ 84o 564.s 845 ___________________________ __,,\ 
. GR--564.s- a45--s6·4-os 8-t-6---So4-;S- a1+c,-S64-.9 · sso-s6-4.9-- --ass- - - . , 

~ ·•• GR 564.9 855 564 09 856 564.9 856 565.5 860 56502 865 •· 
, I, GR 565.2 865 565.2 866.3 565.3 86603 566.0 870 566.0 875_____ __ ·1 

1,t-eR-S6'6.o--_,575- --56·6-.o- --816-5·66. o---8'76--566-;1--·880--56·8·.-1----5as ------·-- ,, 1 ; 

•
1 .. 1 GR 56803 890 569.7 895 571.7 900 571.7 901.6 58lo0 90106 ... 
!.,~GR 580.8 ____ 995 500.8 1095 580.6 1195 580.4 1295 580ol 1395 ----------------------~:: 

GR-S79.9 14·95--550.0--i-54·0-· ·-·-- · - , .. 
" 

•
" Xl 844 58 815 924 46 46 46 , ..• 
I GR 583.4 ___ 0 58304 __ __,,,_15 583ol 115 582.9 215 582.8 315 __________________________ "'";:\ 

· 1 i ., ~r---u-R-s-a-2.e t.i-s-5s.?.3 s 1s-5-a-z. 1 G·1-s---sit1 o a 7 i-5-sa1-;5 8 rs- ''I 
• , 1 GR 576.l 815 574.2 820 572o7 825 570.0 829 570.0 829 ,,. 

,I GR 570oo __ -.s30 57o.o ___ 8,30 568.o ___ 835 565.9 840 56500 844__________ _______________ "' 
"----c;1. 5·6s-.o B4'4---5e;s.o 5·45--56-s.-o E,1+5-5-6s.o-- s5s--s66.o- · -S-64 -- -, 

•
Le GR 566.0 864 56600 865 566.0 865 566.l 874 566ol 874 

1i1 

::i• r. GR 566.l 875 566.l 875 565.8 884 56508 884 565.8 885 
, .....,;w-565.s--·-s-a5--56s.6---s9u-·-s65·.2--a94--56s-.z------ag-4---56s.z -- ·- 095------- -------· ------ " 

" ::1• •t·I GR 56502 895 567.6 900 57003 905 572.0 909 57200 909 
'I GR 57200 ___ 910 57200 910 574oO ___ 915 575ol ___ 920 57602 924 
,: tsfl s·s-t.4- 924--5-a-1 • 3 tOi. 5--50-1.3 1-1-15 581.1 1-21-s-5a-1.1----1-:n·s--- --------------------------------------------,:,'.' 

l. Xl 845 58 815 924 1_......_ l l . 

., 
p,1 .• 

J 
!Ji 

ttk,~GR 581.l 1415 581.2 1515 58102 1565 

·'' 'f BT 16--e-1-s-.o-sa-1.s s-10-.,4--529.,.0 sa-1-.5-S78.-1--a-30.o--ss·1.5· - 578.1- · · --· 
• BT 844.0 581 0 5 577 0 9 845 0 0 581.5 577.9 864.0 581.S 577.5 865.0 .,,,. 

,,i BT 581.5 577.5 874.0 58104 577.4 875.0 58104 577.4 88400 581.4 " 
.i--srs 11.2--0a-5.,.o--s-0·1.4--57'1.2--a94.o sa-i.tr~-s'f1.o--a,;,5.o-s0-i. 4-S77.o--- -------------------------......,~ 

·•
0
,I BT 909.0 581.4 576.8 910.0 581.4 576.8 92400 581.4 576.5 . '• 

' 1 GR 583.4 0 583.4 15 583.l 115 58209 215 582.8 315 ·' 
" G1-r5e-2-.'6· -- - 41s--502-;3----s•1·5--s02.1 61s--sai.-;0-- --1-ts--501.5----ins----- ---------·----------- ·-f,~, J 

··1:: ~~ ;i~:~ :~~ ;ici:~ :~~ ;!~:~ :~; ;!~:~ :!: ;!::~ ::: 1::·1· 
, GR--s1-1.9-- -944 57-7.9----045--s65.o- ---s·45-•-s6s.o- --as5--566.o---a64 _____ ----- - ------------ ------''.: 

•. GR s11.5 864 511.5 865 566.o 865 566.1 a14 577.4 014 .,1• 

' GR 577.4 875 566.l 875 565.8 884 577.2 884 577.2 ___ 885 __________________________ 1'1 
I' 1[GR-S'6S.S--·--it85---S65.6 890-S65.2 894-57"7.0---694-577.0 69'5·----- - -

1
:: 

... GR 565.2 895 567.6 900 570.3 905 572.0 909 576.8 909 1•·1•• 
k GR 576.8 ___ 910 572.0 __ ~910 574.0 915 575.l 920 576.2 ___ 924 ___ _____ ______ ~ 
1,., G-R--SS-l.4 -9-24-ss-1-.3 10-15----ss-1.-J--1-1-15--s"B-1.....-1---12-1-s-5s-1.-1 13-i-s--- - ·, 

•1Li _[i-~a!s~--~15. - 5a~i-~ 1~1; __ 5f!:J ~~~;_~--~--- --- ------------------------·- ------------- J:,• ~t •1 

•. I X l 860 58 815 924 l l l l-,1 • 
', GR 583.4 0 583.4 ___ 15 . 583. l . 115 582.9 215 582.8 315 __ _ _____________ '"' 

• l:1-::1~-~~r--!-i;--;~::~ :-1~ -;~~:~----:1;-·-;~·~:~----!-~~---·;•~-~:~-----·:1~-- ------- - --------- :::I. 
I: GR 570.0 830 570,0 830 568.0 835 565.9 840 565.0 844 _________________________ · 

, · ·t~t-GR--565-. O 94-4--565. 0 845-565-. 0 - ---945----565. 0 855- 566 • 0 864 - .·.j 
•. -1 GR 566.0 864 566.0 865 566.0 865 566.l 674 566.l 874 '·1• 

,.1 GR 566.l 875 566.l 875 565.8 884 565.8 884 565.8 885 1 
--aR-56S·.a----88S------565-.6- --890--·565.2 ----594-- 56-S.-2-------9-94- -565.2 ----9-95--- ---· .,,.I GR 565 02 895 567.6 900 570.3 905 572.0 909 57200 909 
. GR 572.0 910 57200 910 574.0 915 575.l 920 576.2 924 
·-- a-R-s-01-. 4---924---- sa-1. 3·- --lil-1-s----s-a-1. 3-- ---i-1-1-5-- sa 1-.1--- - -1-21-s- -50-1 ·o-1- ----13-1-5--------- -- ------ -· 

-', 

;::,. 
--~.1, 

• 
GR 58lol 1415 581.2 1515 581.2 1565 
Xl 910 64 835 942 50 50 
...... 11:.-- .... , - ~, .. ~, - ~ ~ - 50 • - ... .. -



• 
GR 583.3 435 583.3 535 583,2 635 583.1 735 583,1 835 
GR 574.8 835 572.6 840 571.6 844 571.6 844 571.6 845 • i~ :~ GR 571.6 845 570. 7 854 570·. 7 854 570 0 7 855 570. 7 855 

• GR 565.6 864 565 0 6 864 565 0 6 865 565 06 865 564.3 874 • 

- 1-::-~-:-::~ :~;--~:::~--=~~--~!!;!-----!!;--;!-:::---:::-~::::---::: ----- ---------- -------- ~ 
•

1

, GR 564.9 895 564.0 904 564.0 904 564.0 905 564.0 905 1,, • 
. _' GR 566.1 914 566.l 914 566.l 915 566.1 915 567.0 920 " 
·/-GR-571-;-o--924--s"11.o.----924---511-.-o----tJ25--·5,1-;-o----925-s12-;-4----930-------------- ----- ------------- --,; 1 

.I,! GR 573.9 934 573.9 934 573.9 935 573.9 935 575.o 940 1,1. 
,I GR 574.9 ___ 942 583.0 942 582.7 1035 582.6 1135 582.3 1235 ____________________ '. 1 

. -~582.1 1-335--5-01-. 9--·i-4"35--591-;-a--i-s35--59-1-;-a--1-s05-· -- ----- /; 

'•1· ~i 91
~ 835~~ 58~:i 57~~! 874.~ 583.~ 578.l 875.o 583.1 57a.6 _______________ 1::1,• 

1~
1!~

1
--~;-:~~:r -s-03.~-;!r::--9053~-- ;:~-:i--s1~;:--~:j:~- -s0:;~ - - -;!~:-~ --- --

33
~ ----- - ---- - - -- - -- - lij• 

u GR 583.3 435 583.3 535 583.2 635 583.1 735 583.1 835 ,. 
l .. '-GR-s,4-;-a---·935--512.6·---9·4'0--51,;6·---a·1t4--575-.,5 04·4--5,5-.,5---045------------- ----------------- ::1 .Ii, GR 571.6 845 570.7 854 575.5 854 575.5 855 570.7 855 i· 
- GR 56506 864 575.5 864 575.5 865 565,6 865 564,3 874 ' 
.:-GR-5--r0.s 01-4--510-;-6•---0-1s--se,--4,3 87S----S6'4.e a04--57s--,s 88'4,----------------------------- 11 ef·' GR 575,5 885 564.8 885 564,9 894 575,5 894 575.5 895 ::1• , GR 564.9 895 564.0 904 578,6 904 578,6 905 564.0 905 . 
l.,'-GR-s6·6-;-r ---9r1+-575.5:--- 91-q.--575.5 91S----56"671 9l'S--So7-;o---920-- ------------------------- ----r . 

• ,; GR 571.0 924 575.5 924 575.5 925 571.0 925 572.4 930 I:. 
h, GR 573.9 934 575,5 934 575.5 935 573,9 935 575.o 940 ____ _ _______ I.a' 

11 1,a,-·GR· s1·4-."9---94c-s03-.,o---- 94c-50·2.1---ro35-s02-,-s-·113s- - -s02·.-3- - -i-235-- - ---- ----------- -- " 
.1:, GR 582,1 1335 581.9 1435 581.8 15'35 581,8 1585 '"I·• 

/•~l 921 835 942 10 10 10 __________ -------------------1;,1 X ~• 

.t
1J Xl 922 64 835 942 1 1 1 I'·. 

' GR 583. 7____ 0 583.6 35 583 0 4 135 583 0 3 235 583,3 335 ________________ "' 

~

'l]R-58'3.3 - 4-35--5-03-.3 535---503.2---6·35--503.-1---735--503.1------035 ··---- · - ---- - --- - ---- - -

1
,: . 

• , GR 574.8 835 572.6 840 571.6 844 571.6 844 571.6 845 ,,I. 
, GR 571.6 __ 845 570.7 854 570.7 854 570.7 855 570.7 855 1::1 

1,, -5e,5.6 - 86·4--565.6 -864--565.6 865-565.6 865-56-4.3 87· ,. 

•r,1 ~= ;~::~ :~~ ;~::~ :!; ;:!:~ :!~ ;:::: ::: ~:::: ::~ :;e 
., ' --- --~ ------------------ " ·.ti-~:- ;::~f-· --:f~- -;:·:-~~- -. --:~:-- -;:!: ~ ~:-~:-::'~ :~;. ~!·;~-~- ---~~----------------- -J:1. 
', GR 571.0 924 571.0 924 571.0 925 571.0 925 572 0 4 930 u 

I ' --- --- -------- ., ,,:-GR-s-1~--- -9J-4-5-7 3.9·-- -9-:34---5-'f 3. 9 935---s13-.,g------<J35--575-. o-- -----g4-o-·-· - ---- -- - - • 
-~•: GR 574.9 942 583.0 942 582.7 1035 582.6 1135 582.3 1235 l;'I• 

b,\ GR 582.1 1335 581.9 1435 581.8 1535 581.8 1585 " 
1,t--x-1---953 48 600 681 :J-i- 31- J· 

e!,,LGR 582.o O 5B1.8 100 581.6 200 581.5 300 581.4 400 
', GR 581.2 500 581.0 600 571 0 0 600 568 0 1 605 566 0 9 610 
~- oR-s t.6. 9 61-o--5e;-6-.-9--6-i-2 ;-3"--566-;-9' - -6-1·2. 3 ---ses-.9----6·15- -st.5·., ---6"2n---------------------------...-j 

•('I ~~ ~:~:1 !~~ ;!~:~ :~~:~ ;:~:1 !~~:~ ;!::~ :~; ;:::! :t~ j':,:• 
: I 1!8rGR-S6'6'.1----6"45- -·- 56"6.--4- --- -E;-50- -s66';--ti."'--6so----s66.-4--&52-;~---S66-.·4· - -652-;. 3 -- --- ------·- ------------ ---- ''. 
e!.,

1 

GR 566.6 655 567 .5 660 567 .5 660 567.5 662.3 567 .s 662.3 "_I• 
~ GR 567.5 665 569.9 670 569.9 670 569.9 672.3 569.9 672.3 ___ ~ 
',.r--aR-5-1-3-.4-- -·6-ao- -513.4 --601 --s-0-0;-8 e,0-i-- -580.0--10-o- ---500-.-1--- 000------ ---- - -- -- -- ---------- ", 

• !,: GR 500.6 900 5ao.6 1000 580.s 1100 . , • 
:) Xl 954 48 600 681 1 1 l ··1 
[1,

1-Evr --1"4- --·6-0-0.0- - 501.0--511-. 1----6-1-0-.0-sa-i-. o-- -s-11.-1--s-i-2 ;':!l·-50·1-;-0·-577. ---------- ------------ ---+
1 

• ,,,, BT 620.0 581.0 577.7 622.3 581.0 577.7 630.0 580.9 577.7 632.3 I_. 
!,., BT 580.9 577.7 650.0 580.9 577.6 652.3 580.9 577.6 660.0 580.9 1·,: 
r,.!---ay--5-1-1.-6- --662.3 -5a o.a------5r1-; 6--er1·0-.o--s-a o.a·-511-.&--e.·1-z-.3· -50·0-.-0--51,-.&-----

•J,, BT 681.0 500.0 577.6 

,1 ;~~:-;!~:~- ----so~ -;:-~-:~- --- !gg·---~~~-:~---- ~gg_ -~!!~i ~~~--;!!:~-----:-~g .. _, __________ , _______________ _ 
• 

GR 577.7 610 577.7 612.3 566.9 612.3 565.9 615 565.1 620 
GR 577.7 620 577.7 622,3 565.1 622.3 566.3 625 566.2 630 

~·· ',• 

'.'le 
' _ _j 

• 



(,. GR 566.l 645 566.4 650 577.6 650 
GR 566.6 655 567 0 5 660 577.6 660 
GR 567.5 665 569 0 9 670 577.6 670 
GR 573.4 680 573.4 681 580.8 681 

577,6 
577.6 
577.6 
580,8 

652.3 
662.3 
672.3 

700 

566.4 
567.5 
569.9 
580.7 

652.3 
662.3 
672.3 

800 -• ~~g:i~ 900 50~06 1-~~~ 5~~~~--j~~~ 30_c------·----- ___ _ 

• tt ' ,I 

• • 
' X2 l :,,. •i:: Xl 986 48 600 681 l l l J:i 

,,.,,,,~1-GR-s·ac.o 0-5-a-1.a i:-oil--501--;-6--200--·-501--;-5 300---501--;-4--~400 ·------------ ------------- , .1,, GR 581.2 500 581.0 600 571.0 600 568.l 605 566.9 610 ,.1. 
1,1 GR 566.9 610 566.9 612.3 566.9 612.3 565.9 615 565.l 620 __________________________ --i:1 ,, 1GR-S-65. 1 620-56s-;-1--6-z2·;3--565-;-1--022~·:t-·•- 566--;-3--- 6·2s--566·;2- --6·30 - ,

1 _ .i,, GR 566.2 630 566.2 632.3 566.2 632.3 566. 7 635 566.4 640 i"(• 
• I,, GR 566.l 645 566.4 650 566.4 650 566.4 652.3 566.4 652.3 :, 

"l·-GR-S-6676 ____ 65S--567-;;s----66·o-s6T-;;S·---6·6·o- - 567 ;s--662·.-:3- -s61.-s-·6·62~-3----

·I, GR 567.5 665 569.9 670 569.9 670 569.9 672.3 569.9 672.3 
,, GR 573.4 680 573.4 __ 681 580.0 681 580.8 100 500.1 000 

" 
;:11e 

,, R-s-ao.6 9uo--s-0·0-;& 1-0-00----sao-;5--i-1·00-- ·------ '" 
•" NC o.o4o 0.035 0.032 

I Xl 1036 37 565 700 50 50 
so ----------------'" 

' .,I 
1g(-

·.; I ,! X-3 l O 0 

• GR 581.9 0 581.2 100 581.2 200 580.8 300 581.0 400 '"I• •I GR 579.9 500 581.l 565 575 0 4 587 574 0 9 590 573 0 9 595 !a 
,, - ·Gi.-s·12.5--··-6-o·o-:;"11. o 6os-S69. a 6 i-o-s6·0-;0 - --6·i-5-- --5·6-a-;0,--6-zo ----------------------------- :; .r. GR 567.4 625 566.6 630 566.3 635 566.2 640 566.3 650 'l• U GR 566.8 660 568.3 670 570.2 675 570.4 680 571.7 685 " 
·.i-u....-s-n-;-1--- 690-·s-14--;a·--595-574.9--- -696 ___ --S77. 1 nro- ----571-;s 000- ---- ------ ---- -----------------1f /•; 

•r,: GR 576.6 900 576.6 1000 511.0 1030 576.8 1100 577.5 1200 ;;e 
,; GR 578.3 1300 579.2 1345 ,, 
, ----rrc-o-;0·50--cr;o 3s--o. o 32 ,, 

.!,-i Xl 1736 40 374 492.5 700 700 700 ,, • 

I Jl3 10 ~--'>" -~------ _____ ___ ·s' 
11 :U•· R-S80.<r---o-;o--500.-4--1-61-s-19.5--28-J.7----S78.8 335.--3--579-;;-1----37-~ ·- ----•---------- - - --- · -
./, GR 577.2 377 09 576. l 381.9 575. l 385.8 574. l 389.8 573.2 393. 7 

t· GR 572.4 397.7 571.5 401.6 570.3 405.6 569.4 409 0 5 568.4 413 0 5 
" ,;,1• 

? R-56-'Y.6'-·- 4-1-1-.4--566.9---4-z-i .4·-S-6"fl.5•-4-z5.3--566.-o--e,29.2- 565.1--4-3-3. :>-------------------------------1:: .,.1 GR 565.5 437.2 565.4 441.l 565.5 445.0 565.6 449.0 565.9 453.0 
1

·1,e 
I.' GR 566.5 456.9 567.2 460.8 568.0 464.8 569.0 468.7 569.8 472.7 .: 
,1 1·--oR-·5·70--.6--4-16.-6---5-1-1-.1--4-t10-.6--5-7·3.~--494.-5--s7-5-.1- -400-.-5----s-1-1-.5---4-92.5------- ---- -· ----------------,., •I'·· GR 577.4 550 577.3 650 577.4 750 577.7 890 579.5 975 ·1• 
,.

1 
Xl 2436 31 183 285 700 700 700 " 

l_,-x-3 ---- -------- ----- --405.-0---- ----- ··------- ---·· ---- ---------- -----------------1'' 
.,,., GR 579.0 0 579.9 85 578.5 135 577.l 183 575.l 185 

,,· GR 573.5 190 572.2 195 571.l 200 570.2 205 568.5 210 
I' ,.,. 

:1 •• -GR-56·1.1·---21-5---5M>-.r · -220-----565.-6 --225-- -S65.3---2Jo-S65-.o----23s1-------•l .. 1· GR 564.6 240 564.8 245 565.2 250 566.4 255 567 .0 260 
~ GR 568.8 265 569.9 270 571.5 275 574.7 280 575.l 281 
~J-GR-s-1-r-.4----z05--5-1-1-.3----305--s-10.2 4-35- - s11.-r-----s5-1-·s18.&---- - 505----- ----- ·-· 

j,. 
___ _J,, 

" ,, 

•. ,<! GR 579.8 605 

'' 
14, •~1 . 

• ! ·1 X3 10 500 I·". 
~:-~=-;~.g-:-~----,!2g ___ .;~f~!---~~g .. -;:~-:-! ----~~~-~!!;!----~g~---~~~~~-----~~~ - -- ---- ···- · · --·-- -- ---------- ---- -------,::: 

.: , GR 569. l 245 568.8 250 569,2 260 570.8 270 571. l 280 1 !. 
11 GR 571.7 285 573.0 290 574.l 295 576.4 300 577.9 400 -------------- l"I ~'r-~--~-5;!~~----s-o-o·-519.--i-----60-o---s1~~---~~~-- s-1:~~----100- - 578:! · - --000 ---------------------- 7:,~. 

•IJ-~d! '"'Ii · '•~;;-·· so; ,;~- --::~ ·- - -s~~ --------- ---·-------· --- - --- · -·· ----- --- ··-· --------- -- -- --- --- ------ ---- -~j
1

e 
I X3 l O 350 550 . 1, 

GR-sa-1.-s-------0-- 500. 9---- --1-00- ---s00 .-6----200-- -500-.0-- · · ·3oo -5-1s-.,;, · · -4-00·-- --- - --

------ -·-- --- -

----- ----- -- -- --- _...• 

GR 578.2 417 575.0 419 574.7 420 573.0 425 571.2 430 
GR 570,5 435 570,4 440 570,4 445 570.3 450 570,0 455 • • ........ -_," - ... ' - -~ ..... 



• 
GR 572.S 
GR 581.0 

I, la NC 0.030 
• Xl 4236 

- X3 10 

485 
700 

0.030 
32 

573.2 
583.0 
0.030 

592 

490 
770 

644 
592 

575.0 

so 

494 

so 
644 

578.7 

so 

500 579.S 600 

• 
1-;i--i;p-s-a-2.-o------o-s0·t ,;-&- 92-s·0i-.-2---192- -s00;-0--z92- --s00.-1- ----392-----

•1· ,,HGR s00.o 492 s00.1 592 s10.2 592 569.2 597 s10.o &02 
, GR 569.7 607 569.0 612 568.1 617 568.1 ___ 617 568.1 618.5 
, F<-s-s0.1·- --s-10.s--sa0 ;·9-----622---s-e.·0. 8 &-21--s6<r.2 &32 570 .-0------5"37--- - --- ·---- --el,I GR 570.6 642 570.6 644 580.0 644 579.3 692 579.6 792 
• GR s00.4~-- 892 500.1 99i 580.5 1092 580.3 1192 s00.o 1292 
.-GR-5--79.6 1'392-5-79.-3-- t4'92----- · ·--- ----- - --------------------------

e •

1

,, SB 1.25 1.37 2.s so.s 1.s 400 o 568.1 568.l 
" : Xl 4281 32 592 644 45 45 45 

11"i.)-x2 ----- -----1---- -577.4----500.-0 •l;,1 X3 10 592 644 
,, BT 6 592.0 500.1 577.4 &17 s00.o s11.3 617 s00.o 568.1 

---~- -----------------

• ' t 

• • ::1. 

-------i1:1~ 
J• 
" ::1• 

I, --a·r-6-i-a.s---s0 o.o-s·&a-;-1--6-t8·.5--sa o .o--------s11.3-64·4-.-o---s-s--o.o--s 77 .·-:.--------------------------------
• l,.J GR 582.0 0 581.6 92 581.2 192 580.8 292 580.7 392 ["I• l-,r1R 5 00.0 492 580.1 592 570.2 592 569.2 597 570.0 602 ;: 

•,, ·1,5o9. 6-01--Socr.o 61-2--s6-s.1 617 ss.i.1 617 s-as.1--s-r0 • 

" 

• 1,, GR 568.1 618.S 568.9 622 568.8 627 569.2 632 570.0 637 l"I. 
;" GR 570.6 642 570.6 644 580.0 644 579.3 692 579.6 792 ,::1 
1., -GR-sa-o.'+ 092----s-ao.1 992---s0-0.s i-092----s0-0.3--r1·92--- ·s00-.;-o 1292 " I 7 , , 

.,,~GR 5 9.6 1392 579.3 1492 ;:e 
b. NC 0.040 0.031 0.032 ,;I 

1 f ,L, ,o-4'931----z3,-----. 1s 200•-- 6!:>u 6s-o------&-so·--------- -------------------------------1 · 
.f, X3 10 115 200 r,I GR 582.2 0 581.6 __ 

4

_37 580.8 100 580 09 115 575.3 124 
,f--c,w--s"'T't+o6---r2s--s7-1--;-s l3u sro.a i-Js--s,o~-s 1-ff'O-----Sf-0.3 1-45-------------------------------1 

·••rGR 570.3 150 570.3 155 570.4 160 570 0 6 165 570 0 8 170 
~ GR 571.1,-__ 175 571.3 180 573.l 185 573.6 190 575.3 195 
,, G'R-S-'7'9-;-8 --zoo--s-r9. l 300--5-ao.-1---4·00 ·----•r· Xl 5956 1025 1025 1025 .35 '")e 
" X3 10 115 200 1 

:::1e 
'' ! J1 ... 'I 

:-1-~s-1 29 sos 600 102s--i-t1·2s-~r02s~---------------------------------------1'° .k X3 10 582.6 582 0 0 
GR 582.8 0 581.3 100 581.3 200 580.9 300 579.7 400 

1 ,~---.;1s-s·19-."tr"---'+2s--s-a2.1-·---soo-s-a2-;-s·--- sos--s1s.o stt---s7s.2 s"2-0·- ---------
.,-~R 572.0 525 571.8 530 572.2 535 572.3 540 571.1 545 

• GR 571.l 550 571.0 560 571.2 570 572.4 575 572.S 580 
'" "· R-S"7-ti-....-c---s-a-ti---s1s-;-z------s0-a--s02.o &oo---s-19--.-1---100 - -s-a-1.s 000·- - -----------------, •r· GR 580.8 900 581.0 920 SF!l.3 1000 581.2 1100 

,,I Xl 8031 27 150 246 1050 1050 1050 ., 
.,

1
-,t:3 ----i-so 21+s----------

-
______ u• 

" ::1• 

~,. 
--------------------------------------------<" 

•l"l, GR 580.3 0 580.4 so 580.7 78 578.9 114 580.7 150 
., 1 GR 579.0 155 575.2 162 573.8 166 572.8 170 572.3 175 

" 
~I• 

,,. -GR-S-1·2.oi-----i-0-o--s-1-1-.-1 ---+9-0--- -s-1-1 • s -20 o-s'n--.-s- --2-J;O--· -s11 .1·---21-s------- ------------- ----------i:; 
.!,. GR 571.8 220 572.S 225 573.6 230 575.2 235 577.8 238 "I• 
I 11::r~~~;:~:-----~-:~ --!!~~:---;~~ 578.6 _______ 336 578.S 350 579~- 450 ___ ____________ _________________ ~ 
el' NC 0.030 0.030 0.030 "le 

,,, Xl 8082 39 580 ___ 655 51 51 51 ---- " 
.·-n---1-0--·--------- ·- - sao----- ------ - e,ss - -- ----- -- -- - ---- -- ·- - -----------·--- ----------- - ----------- ----, 

,, c, 

.I~· GR 578.6 O 578.1 80 578 0 0 180 577.7 280 577.6 380 1 .. 1. 
~ GR 577.9 480 580.9 580 571.8 580 572.2 585 571.7 590 _________ ,• 
i.,.--GR-s-1-i-.s 595--s--1-i.2- --600-"S"To.-4-- -6ils----s-10.3---6os---s7s.-3---6il6.s-- J: ,l 

.1.,, GR 570.4 606.S 571.4 610 571.0 615 570.9 620 571.0 625 ,,. 

r::~~..;~-~;~-----:!~--;~~;~------~;~---;;~;~---~:!s~--~!!~-----~:!;;- ___ ;;~:}---~;!--- -------·•--------- -----------·-------- :1 
I ' 1, 

... 
1 GR 58003 680 578.9 780 578.S 830 578.3 880 577.9 980 I • 

I ·f--;:-=-r-~~--~~~~--_:_7_;;~-- ---~~~O 5771; _ _12~~---S_!;_i~- 1380 _ 5 6<);-9· __ 5 6909 _________________ ----------------------- -~ 

• 
JU 8147 580 655 65 65 65 -- - --·- --···.. -·--· .. • 
)(2 1 578.4 580.9 .631 • .. 



,. s-r 6 5Bo.o 5B0.9 
s-r 630.0 501.0 578.3 
NC 0.035 0.040 0.032 

578.2 
631.5 

605.0 
581.0 

581.0 
578.3 

578.3 
655.0 

606.5 
581.l 

581.0 
578.4 

578.3 • 
Xl 9397 28 550 635 1250 1250 
X3 550 635 

h-GR-5·ao-;-a----o--50-1 .. -5---i-50-sao.-1·---250-·--<s19.8--355--5ao.0 45· -• 1250 • a 
' •I·! GR 579. 3 550 578.8 555 574. 7 564 573. 7 570 573.2 575 

GR 572.2 580 572.0 585 572.l 590 571.8 595 571.8 600 '.''• 
;j GR-5,1.9--e-05--572.2 &10--512.-5-----s-15---s12.a- --6-zo-573;2--- 025-•l'I GR 574.7 626 581.7 635 582.0 650 582.l 750 583.l 850 

, GR 582.6 950 582.2 1050 581.9 1150 :f• 
-x·1----10297 29---400 4·90 900---900--- 900,---- --- - ------ ----- -- ------------------

; •1·1 X3 10 480 'l· 
i GR 583. l O 582. 7 100 582.2 200 582. l 220 582.9 300 '" 

" GR-583;4 -o·o·-ST'.l;-B--.,,-i-6--5-7·2.9 420------·5720 0---425---s72;0----430 - ------------ ',, 111 

:;1• 
" GR 572.5 460 572,8 ____ 465 573.4 ___ 470 574.5 475 581.9 480 1,, 

.,.~GR 572,0 435 571.8 440 572.0 445 572.2 450 572.2 455 

,_ G1ssa·1.4 500--·5·00.9 · &·oo--501.0-- r-oo--ss-:..6-----ao·o--501.9---900----------- .. , 
... GR 582.8 1000 582.6 1100 582.9 1200 583.4 1300 j :. 

NC 0.035 o.035 0.032 : 
x-i-i-111397 23 112 tas 00-0----soo tf(t: 

•l"I )(3 112.00 185.00 
, GR 580.7 __ __, 0 581.2 85 580.4 ___ 112 574.8 122 574.5 123 

R--s 73_-5 -z5-512 ;9 ---1-3 0-5,2_-4 i-3s-s-12.-2-- - ··1-4·0-·----s12-;3-- -i-s·o •r·I GR 512.1 155 512.a 160 573.2 165 573.o 110 573.o 116 
, GR 574,5 178 579.4 185 581.8 ___ 231 583.7 243 583.l 285 
J---·GR-sa-4.4 35s---502.-0--305 ·--503.-5 477 ------ --- -- - ------- --

•hi Xl 10973 30 500 552 76 76 76 
,,, ~3 10 500 552 
,r75~-s-a-2.;-2--o-5 a-1--.9----i oo---s-a-1.-4-----zo o----sa-o • 9 3 00--5-~,.-o ct .b,1 GR 581.2 448 581. 7 500 571. 7 500 571.9 505 571 0 8 510 

[ GR 571.8 515 511.a 520 572.1 ___ ,525 579.o 525 579.o 527 
'1 1)tG~-5-1·2.1 s21-5-12.& 530--57·3.o 5'35---573.7 54-0--573.7----545--•r' GR 573.6 550 573.4 552 581.6 552 580.4 600 581 0 1 700 

0 GR 581.4 800 581 0 6 900 581.8 1000 582.0 1100 582.l 1122 
, 

1-SB • 9- ·-1.tr7 2,5 52 2 ;-0 3-1-s-- 5 7-1.-7---57·1-.7·---------

I• 

::1• 
I"' 
1,:1• 
I l ,,, 
' r-1• I" ". 

7:J: 

------- !i::I• ,,I :~1• ___ _jso 
., 

• t' Xl 11017 500 552 44 44 44 
, X2 l 579.0 581.7 r 

1:1-x-3- --10------ -------soo--5•n1.o 552---590.-0----------- -- ---------------------- ------4! 'I I 

•l:.1 ~i 552.~ ~~~:~ ;~!:! 578.9 525.0 581.7 579.0 527.0 581.7 579.0 1::-• 
c-o.060-o.06·0--o-.0-32---------------------- ------ - - ---------· ----------------- --- ------~: 

::i• 

·ro Xl 11477 22 155 236 460 460 460 · ,. 
X3 155 255 ~•·1· 

, 1 irs-a-3 1 o -sa-3 4 so---s-03 4 1-1-o--5-a-z.9--1-s5--574-9---1-10---------------------------- " , • • e O O ~l 

• , GR 573,9 175 573.7 180 572,8 185 572.9 190 572,9 195 
1
,.11• 

a GR 572 0 9 200 572.7 205 572.4 210 571.8 215 573,l 220 ~ 
R----S7'4.4 -225-575 .... s--~227-501--.-4---2'36----502.&- ----25s- -502.2"--265 ----------------------- ----------,::1 

GR 582.l 310 582.2 343 I"'• 
x~ __ 1_15_~-!------35 ___ 530 582.j~- 51 _ --5s-Z 5~ _5_1_____ ________ ___ ____ ________________ ____ _________ ~•., . " 
GR 584.4 0 584.8 30 584.4 130 583.9 230 583.5 330 ,., • 

., ~:-;~~;~----~~~---;~~-;~- :;~---;~~;~ -- --;~~---;~-::~-- 55~:-~-!~~;!-55~:~--- - ----------- -- -------- ------------ ::: 

• ',,,I GR 580.6 557.2 572.8 557.2 572.8 560 572.7 565 572.5 570 "• 
I,, GR 572.4 575 572.6 580 572.5 582 0 5 582 0 8 582.5 582.2 630 ;. 1 

· ,)---0R-sa2-.-2--~73-o-503.--3----e30----sa2-.9-----aao--5-a-3.1--~30--·-sa'3.9-----1-030-·------------- ----------------<" 
.J GR 584.l 1130 584.4 1230 584.l 1330 583.7 1430 583.9 1439 

) SB 1.25 1.61 2.5 52.5 2.0 400 572.l 572.l 
" ;''le 

:, ---x-1-1-1-599-------- --sJo--5az.5--~1-i----1----11---- ----- --------- - - ----

• " X2 l 580 • 7 582. 8 
.,,, X3 10 530 582.5 
';-sr------4- --5'30.0-· - ·583. o- - -50-0.-1-- --<s55·.2 -s02-.-g---5so-.-6--- -S57.2-----502.,9--s·80.·6 -- -- ---------- -- - ----------

-----·- ----------------------- --,::,. 
' 

; J 

• 
BT 582.5 582.8 580.5 
Xl 11650 36 548 604 51 51 51 • , .• - ,, .. 



• 
GR 58408 0 584.5 48 584.3 148 584.1 248 583.6 348 
GR 583.0 448 583.4 548 573.4 548 573;7 553 573.3 558 

JI•· GR 573.0 563 572.6 568 572.6 573 572.6 573.5 580.7 573.5 • 
• GR sso.7 575.5 572.5 575.5 572.4 578 512.1 583 572.6 588 • -

6 
GR 572.l 593 572.6 --~598 572.4 601 580.5 604 583.2 604 

("'"""7,lrS-BZ-. 6-4-a--5a 1-;-9 7 413---sa-2. 4 02 J---sa-2.9----atfa--5133.3---9,i:a------------------- , . • 
• 1,, GR 583.8 1048 584.1 1148 584.5 1248 584.3 1348 583.9 1448 I,,. 

GR 584.3 1558 " 
0

1
-ss-1---;;-2s 1.61 --2.s- 6------2.-0---4-0 512.--1--5-12.-1--- ·; 

•l·)Xlll721 548 604 71 ·11 71 ·1• 
,

1 
X2 l 580. 7 583.2 1.: 

_ --x-3--1-0 --- 54a- -o"' 
• ,.1 BT 4 548.0 583.4 580. 7 573.5 583.3 

• . BT 604.o 583.2 580.5 
' ,f,--e-.1--------------- --------- -------
• ;,I Tl CITY OF WYANDOTTE FIS 5555-73 

,,' T2 ____ SEXTON-KILFOIL DRAIN 
, -T3 50--YEll"R-Fl:OOD-4-1-00-cF 

.I, Jl -10 3 
I_, J2 2 -1 
t.,r'fl CITY-oF--vtYANDOTTE-F'ls-5555--, .1;, T2 SEXTON-KILFOIL DRAIN 
,I Tl 100 YEAR FLOOD 4410 CFS 

l,~-;:11 -i-n----4.--------------
1 ! J2 3 -1 •r! Tl CITY OF WYANDOTTE 5555-73 

580.7 575.S 583.3 

574.90 

-s·Tt+.9o 

580.7 ,,. 
------- ------ ! 

,/ 

·:1• 
--------------------------------------------------------,'' 

I ·; 

''.f b• !, 

I 

-- -- --------------- --------1"1• 
' ' "''t:- -- 'SE HON-<ICFO IL- OS ,rn---- ---

• [, Tl 500 YEAR FLOOD 5160 CFS 
l, Jl -10 5 574.90 
~, i-s---------i- ----------------------------

;:1•• 
----------------------------------<'' ,, 

::1• •r, 

•ff 
---------------

____________________________ __jllI1• 
~l~-

.1:: 
l~! .,, 
~3 I_ 

': 
•1:; 

•1•· ; l l~--

•h '°L ,,, .,, ., 
a 

---------------

----------- - --- - - - ------ ----------

------------ __ .., _____________ _ 
f' .,, 
t,1 

j I -- -- ----· ------- -- ----------- - --- -·-----

• 

-----

- ------ --- -- --- --

---------- --- ---

-------

------ -- -----------------

--------------·------ --------------

--- --------------

' ,.,. 
1.1 
: ' --i~I 

l:ij• ,·1 
_I ------- '• 

- --¼!~; i ·~1. 
::1 --
:~J. 
1;,1 ---i, 

- i:,J• 
,, 

~

::• 
" 
" ---- 1·• 

--''I -- •i1 ----- ,. 
----------- --------- - _, 

• 
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SUMMARY PRINToJT FOR MULTIPLE PROFILES -• 
r.r-so<rYEAFrFcooo-:;-roo-cF---------- • 

• 
• 

1~ ! SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE CWSEL CRIWS EG TOPWID l0K*S TIME VOL _ [;t• 
1 tf,NUMBER-CENGTH-ROAD\i/AY -LOW-CHORD----.;ROUND ____ !CFS·l---------· ---------· .. ---- ----- ----- --- ------------- . . •·C l'I• , 1.00 o.oo o.oo o.oo 563.40 3165.00 574.90 o.oo 575.22 89.83 6.84 o.oo o.oo ' 

---------<' ,. .oo o.oo- --o.oo o.oo--5·6-r.-t.o-41ocr.oo--514.90 ·o-;.·oo--s·15-;,-1,3--09.03·--1-1;;40 0.00---0.0-0- ,, 
, •I;, 1 .oo o.oo o.oo o.oo 563.40 4410.00 574.90 o.oo 575.s1 89.83 13.20 o.oo o.oo '::1• 

,_ 1. oo __ o. oo ___ o. oo o. oo 563. 40 5160. oo ___ :.!4· 9o ___ o~_o. _ 57~~~- __ ~9•!_:3 ___ :0_·!~ o. oo o. oo ~~ 
11 •l::I 30.00 29.oo o.oo o.oo 563.40 3165.oo 574.92 o.oo 575.24 90.00 6.80 -, 

,,I 30.00 29.00 0.00 0.00 563.40 4100.00 574.94 0.00 575.47 90 0 11 ___ 11.36 
.oo 
.oo 

,: 3cr.o·o 29.o o----o.o·o o. o-o·-- s6·3-;-4·0-4·4"1-ci.1ro---574-.95---o·;o o-- - 5 75 ;;-55-•-------go.-1·s t3·.-1-2-
• ·: 30.00 29.00 o.oo o.oo 563.40 5160.00 574.97 o.oo 575.80 90.33 17.85 

· ~~--6-cr.o o 30-;;-0-0 7l. o o o-;;-o·cr--S63.4·o -n-65-;;-o o--S74-;91,---o-.o o--575-;2s 9\l7t 
• ·, 60.00 30.00 o.oo o.oo 563.40 4100.00 574.98 o.oo 575.50 90.44 

,: 60.00 30.00 o.oo o.oo 563.40 4410.00 574.99 ___ 0.oo 575.60 90.55 
1.,----6-ci-;;-o o-- - 3 o ;o o----o ;-o o o. 0·0--56·3; 4·0--5·i-00-;-o o --5 75-;-0·4 o-;o o---s 15.a5--"9r.o 4-~ 

6-;; 76 
11.23 
12.94 
1"7-;;4i. 

.oo 

.oo 

.o n-------c>-c;:--------------1'° 
• 

.oo .95 

.oo 

.oo 
.95 

,...,----.96 

,, 

::1• 
--------," ,., 

,;re e,·1 61.00 ___ 1.oo 584.30 580.30 563.40 3165.00 574.91 o.oo 575.29 82.95 12.29 .oo .97 

t
,o·i--.oo 1-;-o-o--5a-r.30-sa-o-;30--5·63-;;-4·0- -4-1-o·o-;o·o·-574-;_"93·-·-··o-;oo·-- ·-575-. 56 ----03-;o-1 2u.5·4-·---. 00 0 97 -- :: 

• , 61.00 1.00 584.30 580.30 563.40 4410.00 574.93 o.oo 575.66 83.12 23.72 .oo .97 l'°I• 
, 61.00 1.00 584.30 580.30 563.40 5160.00 574.96 o.oo 575.94 83.33 32.24 .oo .97 " 

-------------------------------------------1" 

!
'I " • :· ~;::tg i~:gg ~:::~g ::g:;g ~:;::g !~~~:gg ~i~:~~ g:gg ~;~:~~ :!:!! ~i:~! :g~ ~:g: 1::1• 

J J 1 ,1---1-36--.0-0-----75.o-o 584.-Jo-s-ao.3-o·-s63.4-0---4·4·to.oo---5·75_-i-6----o·. oo-·· · 575.84 · · -·05·.-00 ·- · 22·.·24--- --.o 1 2-.1- ,. 
• :I 136.oo 1s.oo 584.30 500.30 563.40 5160.oo 515.30 o.oo 576.20 06.14 29.29 .01 2.11 li:I• 

.\ 131.00 1.00 o-.oo----o.o-o--s·!:>.3.40-31·65.o-o--s-1s.i-o o.o-o--s·1-s-.4·0--91-.53 6.44 .01 2.10 ·
11 et,: 131.00 1.00 o.oo o.oo 563.40 4100.00 575.21 o.oo 515.1s 92.09 10.29 .01 2.11 "'·• 

1 131.00 1.00 ____ 0.oo o.oo 563.40 4410.00 575.34 o.oo 575.88 93.47 11.66 .01 2.11 ~-.,~ 
-·,-yr; o-o - - -- ·i-; o o o·;o o-----o·;o-o --563-;,·tro-·5·1·6·0-.o·o·- --575-.s-4-- --o- .o o-- 5 7 6-.-26·--94-.1-g --1-4-.-01 • o 1 2-. 13 ::I; 

187.00 50.00 o.oo o.oo 564.10 3165.00 575.12 o.oo 575.46 89.16 7.37 .01 2.90 " 
·- · i-01-.00- --- 50.-o·o-----o·.oo----o-.o·o--5·64-.-i-0--4-1·00.o-o -5-75.zg- ·---o.ocr----51s-;.04---- -90.00--1-1-.-15 • 01 2-.-,,3----------<'.: 

•1· ., 

187.00 50.00 o.oo o.oo 564.10 4410.00 575.36 o.oo 575.98 91.61 13.31 .01 2.94 
187.00 50.00 o.oo o.oo 564.10 5160.00 575.58 o.oo 576.38 92.53 16.82 .01 2.98 •l·'I 

I ' [ij •I· 362.00 175.00 o.oo o.oo 563.97 3165.00 575.42 o.oo 575.61 143.71 4.75 .03 6.10 

___ I:,'• 
i,, 
1;:1,e 

c, 362.00 175.oo ____ o.oo. ___ o.oo 563.97 4100.00 575.80 o.oo 576.07 145.52 6.11 ___ .02 6.21 
,.1 36c.ilO 175--;-oo 0.-00- o,.o·o---s63.91---4-4·10.o·o--5·1s.94 -o.oo···--5·76-.-2s-- ·1·46--;-24----1.-20- ........-02 e..-34--- -------•I) 362.00 115.oo o.oo o.oo 563.97 5160.00 576.34 o.oo 576.71 140.20 8.37 .02 6.53 ::;• 

"c. __ .,._ ----- . ··------ I .; 131.-0 o- -3-1 s ;o o - ·o. o o--- - o·.o o· -- 5-e,-3.7 o· --J·1·6s.-o 0---515· .-6? ---o .. -o 0--·s-1s·.70- -1-45·; 95-- - - --3 ;8 5 - -- · -.o-6- 1-tr.3-1- ---1 :'. •t··' 737.00 375.00 o.oo o.oo 563.70 4100.00 576.07 o.oo 576.31 148.18 5.30 .05 15.00 l"I• 
-1 737.00 375.00 0.00 0.00 563.70 4410.00 576.24 o.oo 576.50 149.01 ___ 5.70 .04 15.27 •• 

I•· --13-1· .-o-o-- --3 7 s.o o--- - -o.o o-- - -o ; cro-- - 56"3.7 o- -5-1·6 o-.o-o- --!:H6·.69· · --·· -cr.o o ---5-71. -0·1----1 51-.-2-i 6 • 51---.-0 4 1 e,.o· ·' 

•-· 787.00 so.oo ___ o.oo o.oo 563.90 3165.00 575.59 o.oo 575.85 106.60 5.92 .06 15.32 vi• 
'ff:·--10,.o·o---·-~o.oo··- 0.-00-- ----o-;.·o-o- -553-;,·90·-4-rcro ;-0-0--516-. 03---- · -o-;-oo -- 576-;·4·.---i o-6·.·oo·--0.2~---.--05 o.oo---------4:; 

."I 787.00 so.oo o.oo o.oo 563.90 4410.00 576.20 o.oo 576.62 106.60 8.95 .o5 16.37 l"I• 
~" 101.00 --~_o_-o_o _____ ~.o~ o.oo __ 563.90 -~~~--~o ___ 576~~:__ o.oo _5_~7.-..~5 __ 106.60 10.35 .o4 11.10 ------~--1;; 

., ' i::,. 
t'J __ ---- --------- -- ~ -·----- • _ ----- -- --- _ --- ·--- _ -·--- ---- -----~---· _ -- ---- _ ----· --- __ -- . --- __ -- -- ------··- --------- ___ 1~:~ 'J ! 

• •• 



• I dl 
r I , ~ 

-• SECTION CHANNEL MIN EL Of MAX EL Of MIN EL DISCHARGE 
NUMBER LENGTH ROAD~AV LOW CHORD GROUND CCfS) 

•. ___ 788.00 ___ 1.oo 581.00 577.20 563.90 3165.oo 575.56 o.oo 575.88 104.oo 
'I 78870 0 loO 0--5·8"10 0 o--5•7·7-;-20--s-6·3-;90-4T01l-.;-O O 5 75-;·99---0-.;-o·o- 5 76-;-46--i-o-4·,o o,---: 

CWSEL CRIWS EG TOPWID lOK<>S 

23.72 
32.-91 

788.00 1.00 581.00 577.20 563.90 4410.00 576.15 o.oo 576.67 104.00 
788.00 1.00 581.00 577.20 563.90 5160.00 576.58 o.oo 577.21 104.00 

35.54 
40.86 el'! ,, _ .. _ -------- ·------ ~ ---~- ------
23.58 
32.55 

'I •l,1 797.oo 9.oo 581.00 571.20 563.90 3165.oo 575.59 o.oo 575.90 104.oo 
,,: 797.00 9.00 581.00 577.20 563.90 4100.00 576.02 o.oo 576.49 104.00 
'_ 197-.;-o o----9._-o·o----55·r.o 0---511-;.-2 o- -5-6-:3-;9o---1t·4·111-.;-o-o---51·6--.-1 9,---0-.;-o cr--s7 6-;-7 o · -1 0·4-;11 o----, 35-.;-l 3 

- -

TIME VOL 

.06 15.34 

.os ·o.11J 

.os 16.39 

.04 17.20 

.06 15.49 

.05 16.25 

.o5 '6.5 
,04 17.37 

' 

• 
• 

1:i• 
-Ji,. 

•
1,. 797.oo 9.oo 581.00 577.20 563.90 5160.00 576.62 o.oo 577.25 104.00 40.12 

' ,-
·• 1 11f--19s.on----1--.-oo----o-.--oo----o,.-oo-- -563.,90 -3·165-;-oo·- -515.6·7 -- - -o ;oo-- 575.,92----1-06.60- ---5-.-12---. 06---15.,5n-----------t,, 
e:,I 798.oo 1.00 o.oo o.oo 563.90 4100.00 516.15 o.oo 576.52 106.60 1.89 .05 16.21 :·ie 

.,I ~98.oo 1.00 o.oo __ _,o.oo 563.90 4410.00 576.32 o.oo 576.73 106.60 __ ---<8.51 .05 16.57 'i 
i•f---,98. 00 1.-0-0---0.-00 o.-oo·-56:3.90-5·1·60.00--5'76.79 0 • 00---57-7.-29 -1·06.6·0 9.78 • 04 1·7-.:3 :·. 

•i::1 844.00 46.00 o.oo o.oo 565.00 3165.00 575.70 o.oo 575.95 106.11 5.36 .06 16.34 ·t'• 
"~-4. o o 4 6-;;-0 o o .o o---o-.-o-o--s'65-.;-o 0-4-i-o o.o o---S-'16.t9 - o. o o- --5·16-;-5s---i-o-a.9&---·1.52 • o 5 -i1.-1 ,. 1

', ! .1., 844.00 46.00 o.oo o.oo 565.00 4410.00 576.37 o.oo 576.77 109.00 8.09 .05 17.48 ..• ·I 844.oo 46.oo o.oo o.oo 565.oo 5160.00 576.8~ ___ 0.oo 577.33 109.oo 9.24 .os 18.35 ___ ';:, 
9 2~ 

-~: 845.00 1.00 581.40 578.40 565.00 3165.00 575.68 o.oo 575.97 98.98 17.86 .o7 16.36 i"e 
i 845.00 1.00 581.40 578.40 565.00 4100.00 576.16 o.oo 576.59 101.84 25.65 .05 17.18 ,''[ 

1 11 r-·-- 5,.:s;;oo--- - r;o·o--· 501-;,.:o·-575-;,·40--565-;oo- -47+ro-.;cro---516-;33 · ·----.,-.-oo--·57&·.-5r- ro"2-;o·o 2r-;9s- · - .us r1;;so-----------j;:1 
• ,I 845.oo 1.00 581.40 578.40 565.00 5160.00 576.80 o.oo 577.38 102.00 35.77 .05 18.37 ::1• 

.' 
1 859.0'()---1·4-;-5 o s 8 r.4-o----s-71r.4-o--5·65.-o-o-:n·6 5 .0-0--5 75.-7 o o • o 0--5-7 5 .-99--99.-i-2 11-;.-1-J • o 1---10. 

• (;! 859.oo --~14.50 581.40 578.40 565.oo 4100.00 576.20 ___ 0.oo 576.63 101.96 25.38 .05 ___ 1.7.44 
',t59.00 14.50 581.40 578.40 565.00 4410.00 576.38 o.oo 576.85 102.00 27.51 .05 17.76 •!: s<r;-o-o- 1-4-;-50 sa--1.-40--5'78-;·4·0--565-;-oo--st·6o-;-o 0--5-16.86 o-.o·o-· ·511-;.·43- - 1 o3.oo- - - 37" 02- • o5 t-8.&----------1,, 

, 060.00 1.00 o.oo o.oo 565.oo 3165.oo 575.77 o.oo 576.01 106.54 5.22 .01 16.62 
I'' , &--o.o-o 1.0 0-.-00 0-.-00 56S.oo-4100.oo--5-76.29 o.oo--s-16.65 109.0-0 c 1.21 .os 11.t.----------
1 
... 

• ,,, 860.00 1.00 o.oo o.oo 565.00 4410.00 576.48 o.oo 576.88 109.00 7.73 .o5 17.78 1·1• 
l~1'.::lu::::::---- 5::~~---:~-:~- :::: :::::: ::::::~- -- :::::~ ----::::--::~:-:: :::::: :: :: ::: ::::: 7:'.,. 

·• 910.00 50.00 o.oo o.oo 564.00 4100.00 576.36 o.oo 576.69 107.00 6.48 .06 18.46 " 
'.

1 
-1-0-.-00-- ---5·0-.0-0- ----o-.-oo---o.oo--5e-4;00-it4lo;o-o-516·;56- --·o-.;-oo--- S-76.92---1-07.oo--·--6-;96 • 05·---i-a-.·a-1------- -- -- '. 

.( 910.00 50.00 o.oo o.oo 564.00 5160.00 577.07 o.oo 577.52 107.00 7.95 .o5 19.76 .•• 

i'i----011.- o-o.---- --i-.o o s-a-:r.-o 0--5-1-a.6 o---s-e-4--.0 o- --J 1-65. o o-- ---5-75.-19- -- -o.o o · · -5 7 6 .-0-1 -1-0 s-.-o-o 21.-37- --.-0-1--1-1.s-1 ---------j:l ,: ,,1 
•·· 911.00 1.00 583.00 578.60 564.00 4100.00 576.32 o.oo 576. 73 105.00 28.62 .06 18.48 ~1·. 

~- 911.00 1.00 583.00 578.60 564.00 4410.00 576.52 o.oo 576.96 105.00 30.62 .os 18.83 --------~· 
1-1-.;-0-0----i-.o-o-- --sa-3-,;-o-o---s·1a-.·6·0-·-- -56·it.o·o·-5·1&0-; oo - -511-,;-n - - -o-.oo - s71-;.·se,--105-.;-o o 34.49 • os--1-9.78 

" 1::1• 
~,. 

•(' 921.00 10.00 583.oo 578.60 564.oo 3165.oo 575.81 ___ o.oo 576.09 105.oo 21.25 .01 17.74______ ::j• 
I ilr·--92-1.00 10.-00--- 55-:;-.--oo-S-'1-8.60-·-564.-00--4'-l-OO;·o-o-5-76.-35 o.oo -576.76--l·0-5.oo----25.-34- ---.o-6 18.t,6 ----:1::1 
... 921.00 10.00 583.00 578.60 564.00 4410.00 576.55 o.oo 576.99 105.00 30.30 .o5 19.02 ··1• 

f· -~1.00 _____ 1?_•_~ _ __:_a_3.oo 578.~~- 56~.oo 5160~0_0 __ 51_1.0_1_ o.oo ___ 577_._~o 105.oo 34.ll .o5 19.98 ____ / 
,· ,, 1-J 

•i · 1::I• 
r f----------------- ----- ------------ - ---------------.1., '.'le 

--------- -------· ------- ---

----•[' --- --- ---.. ~ -- ---- - - ----- -- -----------
:'.le 

• • 



• •· SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE CWSEL CRil:IS EG TOPlrHD lOK••S TIME VOL ti ,I 'I 

• NUMBER LENGTH ROADl:/AY LOI:/ CHORD GROUND (CFS) • - • 922.00 1.00 ___ 0.oo ___ o.oo 56,4.oo 3165.oo 575.aa ___ o.oo 576.11 101.00 ___ 4.E,6 .01 17.76 • 
~1 9c:2-;-o· 1-.-00 o.o·o o.oo--56"•-.oo--4·100.oo--576.lf6 o.oo--s16-;.-1s 101.00 6-;;-i~6----.o·6 1a.0a i'} 

• ,

1 

922.00 1.00 o.oo o.oo 564.oo 4410.1)0 576.66 o.oo 511.02 101.00 6. 11 .o5 19.04 :, • 
:Hf! 922.00 1.00 o.oo o.oo 564~~-~160._o_~-- 577.20 ----~"..oo ___ 577.63 ____ 101~~--!_~;1 __ .o5 20.00 _J'. 

• "U53.00 31.00 o.oo o.oo 56!5.10 3165.00 575.84 o.oo 576.18 81.00 6.97 .01 18.30 'I• 
• 953.oo 31.00 ___ 0.oo o.oo 565.10 4100.00 576.39 o.oo 576.89 01.00 9.62 .06 19.26 • 
, 5-J.o o 3 1 .o o o.-o 0----0.-0 o--51.-1s.1 o --t; 4 i-0.-1,0--s-16.5 9--- --o .o 0-----511.1-4---a 1.-oo--1-o.•1co • o 6--1~6 

•I"! 953.00 31.00 o.oo o.oo 56 15.10 5160.IJO 577.10 o.oo 577.78 81.00 12.04 .05 20.63 ::1• ,, 
.,,,.. --954-.00-- --i-.oo--- --500 ;ao--s-11-;10--s6.57lll----:3T6S-.oo---575-;16 o .-o o- -S76 ;21-· -6-,.-20----:35-_-;~5 • or -a-;-31---

ej'11 954.00 1.00 580.B0 577.70 56'5ol0 4100.IJO 576.26 0 000 577.03 67.20 50.97 006 19.27 
,, 954.00 1.00 580.B0 577.70 565.10 4410.00 576.44 0 0 00 577.29 67.20 56 0 00 .06 19 0 64 

" ::1• 
,' 9S4.o- r.o·o-----s-ao-.00-s11-.10--55•s.--ro-5r61>.1~-o-·576-.92-·--o--.uo--s11.97--51.20--61.:3a .os 2u.=---------i 

•1< 985.00 30.50 580.80 577. 70 565.10 3165.100 575.88 o.oo 576.38 67.20 __ ,33.95 .07 18. 70 

•r· 985.00 30.50 5B0.BO 577.70 565.10 4410.100 576.66 O.OO 577.47 67.20 52.74 006 20.06 "k. 1 ; \r=9·0s.o·o 3 o-;5 o 58 0--;0 o-5-r 1.1 o -S-6S.ro-4-1·0-0--;-10-o--s 76--;;t,_6 ___ - -o--;-o o--s,1.-1 9 67.20- .-a--;-;~6 • u 6 1~·1vt----------1 

,, 985.oo 3.~~°-- 580.00 511.10 565.10 51_60~00 ____ 577.20 -~~oo 51a.1_~_ 67.20 62.75 .o5 21.09 -----i'.'I 
•·: 986.oo 1.00 o.oo o.oo 565.10 3165.oo 576.12 o.oo 576.44 a1.oo 6.:n .01 1a.11 ;;le 

, ~ 986.oo 1.00 o.oo o.oo 565.10 4100.100 576.82 o.oo 511.21 a1.oo a.:n .06 19.10 ~.1 
, - 9 a6-.o·o·-- -- -1-.-0·0--- o-;o·o---o.o·o--56S.to-•·i.-1-o-.1rro--51,.;01-- - · -o--;-o o- 5 77 .s 1 --a-1-;; o·o--a.139 • u 6 2 o.o-a-- ---------11J I I 

•F' 986.oo 1.00 o.oo o.oo 565.10 5160.100 511.10 o.oo 51a.30 a1.oo 10.00 .05 21.11 l;'.e 
:~-t0"3o.Orron----c5·u. rro on----,o.-o-o---o-.o·u--S6 6-.Z0----:31"6"571,o--5 7t,-.zo--- -o.o o- ··5·7 6-.4a--i-r4--.0·o---7_-1n--- • (f8 19.SS'----------<::: 

•~! 1036.00 50.00 o.oo o.oo 566.20 4100.100 576.96 o.oo 577.34 117.96 8.!55 .06 20.61 , 1:e 
1036.oo 50.oo o.oo o.oo 566.20 4410.00 577.24 o.oo 577.64 119.39 a.a, .06 21.02 ~, 

·1,,r=:o"Js.00 5·0.-0-0 .oo o.o·o-s·66;20-5·t6·0.100--s11.94-- -0-;;oo---··51a.-4·0---122.ao---9-.;~4--- .05 22-;-t3 ;;i 
• , 1736.00 700.00 0.00 0.00 565.40 3165.IOO 576.68 0.00 576.92 111.33 5.;~9 .13 32.02 I",. 

. 30.0-0 111·0.oo o.o-o o-.oo--s65 • .-o-ivi·o-o.-10-0--5-r,.-55 0.00----5-71.-s-1--4-4--:3-.-za--~~a-- .1-1 35.o- .'.~ 
er-I 1136.oo 100.00 o.oo o.oo 565.40 4410.100 511.a6 o.oo 51a.1a 520.as 6.,~o .10 36.a9 1···• 

1736.00 700.00 o.oo 0.00 565.40 5160.IOO 578.65 o.oo 578.93 560.0l 5.29 .10 42.14 ,· 
------ ------ ---------.1:: 2436.00 7~~~0;- o.oo o.oo 564.60 3165.100 577.03 o.oo 577.26 101.28 4.35 .18 45.15 

. 1,3 6.o-o--- -1 o o • o o-- - ·o·.o o - ---o-.o o----s6 4.60----4·4-111-.1~ 0--s-1 a .-21-- -- -o-.-o o ---s-r-a .-s'l'---3 4-z.-1-2·- --5.-0-2 • t-5 5 4-.-a-1-----

l'"I ,«. 
l,;I 
"1 

I
• 2436.00 700.00 o.oo 0.00 564.60 4100.IOO 577.97 o.oo 578.26 306.47 4.98 ____ .15 50.91 

•, 2436.00 700.00 O.OO O.OO 564.60 5160.IOO 578.99 0.00 579.30 367.49 4.1~7 .15 65.56 
1
,. 

' --- --- ___ _, ~--« ~--------- I I .I, 3186.00 750.00 O.OO OoOO 568.80 1620.IOO 578.52 OoOO 578.60 246.47 l.'~8 .24 66.56 i~, .• 
t, ,,~3"t86.oo----1so-.-o·o-----o-.oo o-.oo--s6-a.a-o-1-i-20-.100---s1·7.4-9 - o.oo------s11.-s5--i-t,·o.65 .'7·2----.2a 57.3·, --7(: 

~ 3186.00 750.00 o.oo o.oo 568.80 1760.00 578.83 o.oo 578.92 275.40 1.95 .24 12.01______ ~1 
•" J-lil6.oo--- 7511.00-- --o-;-oo- -- o.·oo--·-56s-.--a-o-2oss.-oo-s·19-.55 o.oo--s-19.6"3---Z9t.9 l.'73 .24 86.7'5 ---~:· 

... L '"'f• ,, 3686.00 500.00 o.oo o.oo 569.40 1120.100 577.58 o.oo 577.66 125.85 2.30 .34 63.65 j 
:.

1 
--J6·a6-.o o ---so·o-; oo ---- ·o.·oo-- -0.-00- -569·.-40-i-620-;10·0· · --s-1a.62··--- -0-.-00-- ·578;73 ---- -200.-3a-- ----z-.1~-- ---,.-3-ct --75-.-0- ----- ,, , ) 

.:,, 3686.00 500.00 o.oo o.oo 569.40 1760.100 578.93 o.oo 579.04 229.09 2.1:>1 .29 81.33 ". 
;-I 3686._?_0 ___ _:?~~~?- ____ ?_-~o ___ o~- _56?•~o- 2055.oo _ 57_~--~~ ____ o._oo ___ .:_!9~!-~. _2~0~9~-- __ ~35___ .3o 98.33 _____ ;; 

• :'.., 11:1.. 
, ,,I 

- --- ----- - -- -----· ------ --------- -- - - -------- ------ ----l ,1~--- -
r·1 -ill 

- -·-·· ------- - -- ------ ------ --- . - - ---- ------ -- -- ---· - ----- -----------

•r· 
" 
~ - -- -- -------- ------ ------ - -------- --- - - - - -- ------

• 

-- ----- ---- ----- ,,, -------------

-- ------------ ------ -------------
/ 

--- ------ --- -- ---- -- -----

"' 

---IJ• 
:·I• 

- --1- ,, 

• 



• • ,J,~ SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE 
• NUMBER LENGTH ROADWAY LO~ CHORD GROUND <CFS) 

- , 4186.oo soo.oo o.oo ____ o.oo s10.oo 1120.00 577.69 o.oo s11.1a 81.04 2.40 .40 69.39 

CWSEL CRHJS TOPWID TIME 

• 8 

EG lOK*S VOL 

:.T--1+-ra1,-;;-oo-.-so-o-;;-o·o----o;-o·o o·;o·o- s10;00--r6-zo-;o·o--579--;,s o-;o-o--s1a-;;88--ro2;;-22 3.0-1 .35 82-;z-r------- , 
•H 4186.oo soo.oo o.oo o.oo s10.oo 1160.00 s19.o6 o.oo s19.19 1sa.21 3.06 .34 89.11 

7
,,1• 

l-~186.00 _5_~~-00 -- o.oo o.oo 570.00 -~~55.00 579. 75 o.oo 5~9-~9 200.~-- 2.94 .34 107.98 _ ; l,J 

et,1 4236.oo so.oo o.oo o.oo 568.10 1120.00 s11.69 o.oo s11.ao s2.oo 2.21 .41 69.91 , • 
,I 4236.00 so.oo o.oo o.oo 568.10 1620.00 578.75 o.oo 578.92 52.oo 3.32 .35 82.88 ' 
. r----4"236-; o o ---s·o .o o--- - --o-.-o o---o.o 0--51,9-;-1-o-i-16·0.o o·---s-19-.-os:---0.00·-- s 19-.24--s2.oo-·----J.56 • 35 09-.·<H------- ----; , 

c .i,: 4236.00 50000 0o00 0o00 568.10 2055000 579.73 0o00 579.95 52000 3.99 035 108071 : .. 
1

• 

1. ' 
i ' ' lr - ·4 2 8 1-.0 or----4 5--; 0 o-- - ·5 8 0 ;O 0--5-7 7 .-4·0-·-5-e,·9.1-0-1-1 2 0 0 0 0--5'7'1-;-7 6-- - 0 .o O ---5 7 7.86· ---- ·57. O o-- ,:.22- • 4'2--7 0.3 
... 4281.00 45.00 580.00 577.40 568.10 1620.00 578.93 o.oo 579.10 52.00 3.14 .36 83.39 

., 
13 

"L42Bl.OO 45.00 580.00 577.40 568.10 1760.00 579.28 o.oo 579.46 52.00 3.33 .35 90.34 ·:1• 
l"J 4·201-;-oo 45-;-oo----sao-;·o-o--s 7'1-;-4·0-·-5e,·a-;-1·0-'2055-;o 0--590-;-06~--o·;o o------s90·.·21--s2-;;-o o 3. o4 • 35 -1-0-9-; 20 ---------i,'.; 

•1::1 4931.00 650.00 0.00
0 

___ 0.oo s10.3o 1120.00 577.93 o.oo s1a.02 1a.1s 2.s6 .49 11.12 ;;1• 
1+9:rr;oo 650.00 o.cro o--;oo s,o."'J'o----r52-«r;cro--519-;;1a o-;;oo 579731 8r-;~s 3.o • • ,.

1 I
,, 

4931.00 650.00 o.oo o.oo 570.30 1760.00 579.55 o.oo 579.68 82.55 3.05 .41 98.66 ,, • 
4931.00 650.00 o.oo o.oo 570.30 2055.00 580.36 o.oo 580.50 84.13 3.03 .41 118.41 ~ 

. ,, 
e 

5956.oo 102s.oo o.oo o.oo s10.6s 1120.00 578.20 o.oo --~78.29 11.93 2.61 .61 08.10 ---1'.'.le 
5956.00 1025.00 0.00 0o00 570.65 1620.00 579.49 0.00 579.62 81 0 46 ___ 3 0 06 0 52 104 0 73_______ I~ 

" 
•h 
I 111'r--s956.-o·o--102s-;o·o·- - · --o·;o·o-- --o--;;-o·o--s,o.65---r16·o;·ocr-579-;;-86---- o-.-o·o · · seo·;oo· ·- ---92-.-,a 3--;09-- ----. s-i--1-i-2.,4 · 7" •t'' 5956.00 1025.00 o.oo o.oo 570.65 2055.00 580.67 o.oo 580.82 84.07 3.07 .so 134.07 ::1• 

b:L_6~i-.1ro---i112s. o o---o. o o o • 0-0--571-.0·0--i-i-zo.tro--s-;s.49 o--;o·o--579--;s1--91-.z1 2. 83 • 3 98. 1
'.'. 

•-"'• 6981.00 102s.oo o.oo o.oo s11.oo 1620.00 579.81 o.oo 579.94 86.06 3.13 .62 118.15 /"I• 
~· 6981.00 102s.oo ___ o.oo o.oo s11.oo 1160.00 580.19 o.oo 580.32 87.40 3.14 .61 126.91 • 
: , ~69-a--1-.-00--102s--;o o-- o.oo o. o-o--s11-.oo--zoss.oo--s-ao.99- -·o; oo-- ·591-.14-- - 90. 28 - ·- -3;-i-0-----. 6·0---ttt.a-e; , ~ I l 

-~· ½• , 0031.00 1oso.oo o.oo o.oo s11.so 1120.00 578.77 o.oo 578.85 87.41 2.so .as 110.49 I··, 
, .___,,_,,_'31-.-0 0--1-0 5 o-.-o o o.o o,---o.o o-s-11.s·o--t6'2 0.00-s·a-o .1-t+- --o • o o 5 8 o.2s---9 4,Js- 2. 75 • 7 3--i-32.-s· ,"1 

•r'· 8031.00 1oso.oo o.oo o.oo s11.so 1160.00 580.s2 o.oo 580.63 95.44 2.1s .11 142.00 i··I• 
1 
l•Ji --~~~!~.0~ 1050.00 0.00 0o00 571.50 . 20~~•~- 58!~32 0e00 --~~!•44 __ 96~~-- 2066 070 166 0 82 -( •,,• 082.00 s1.oo o.oo o.oo 569.90 1120.00 578.Bl o.oo 578.87 1s.oo 2.16 .06 111.10 

1

1•
1
• 

• 8082.00 51.00 o.oo o.oo 569.90 1620.00 580.17 o.oo 580.27 75.00 2.65 .74 133.25 "'. 
, "a2-oo- --srt-oo•-- er.oo--·o-oo--s69-9n--1160_,.o---s-ao-ss----o--oo---590-65•----1s-oo-----z-15:-- 12---i-4-2-s-1---- ------,"1 ,, l u o • • G • 11 • v • • • • • 0 • ni 

.:.,, 8082.00 51.00 o.oo o.oo 569.90 2055.00 581.34 o.oo 581.46 75.00 2.90 .10 167.68 .,:'. 

!3~1 ,___ ___ ------- I .. 1--a-i-4-1.-00 65. oo--s00.9o-5'7·8.40--569.9-0--l 1:20.0-0--5-'1'8. Bf>- o.oo-- -510.92 1s.-oo-------z.-12---. e-1--1-1-i-.9~ !:'. 
el" 8147.oo 65.oo 5Bo.9o 578.40 569.90 1620.00 580.32 o.oo 580.41 75.oo 2.52 .74 134.25 1-,. 

1 .. L 8147.oo 65.00 580.90 578.40 569.90 1160.00 sao.13 o.oo sao.83 1s.oo 2.59 .73 143.91 .~ 
. -Bi-4·7.-oo 65.oo--sa-o.9o·--- 578-.-4-o---569.9-0·--2oss.oo-·5a-t-.-s8 o.oo--- -s0·1-.10,--1s.oo---2.6·8----.1-1--t6B.8-1---------....,· ', 

I~ I I 

I l:e :•i~:--:;~~-~~--~-~~-~ :!~---~: ~~- -- --~-:-~~--~~!;:~-~-!~~~~~ ---~~:;!!----- ~~~~ - -;~~~-~~- - -=~~!;--- --;;~~---1 ;!~ ---~-~:;tI " ------1" 

•
l,,• 9391.00 1250.00 o.oo o.oo s11.00 1160.00 501.01 o.oo 501.20 84.10 3.1s .04 162.60 :.,,

1

• 

1·1 9397.00 1250.00 0.00 O.OO 571.BO 2055.00 581.92 0.00 582.07 85.00 3.02 .83 189.49 '--: 
. ------ --------------- ------· ---- ---------- -- ---------------------- ------·------------------,' ... 
''1 ____ -------
.i, I . ,,, 
,,, 
I,. 

.;'', 

,,,~-------

• 

I' 

----------- -------
/ .... _Jr·~: -- I'.. --- I ' 

---~----....-!.-, ------- - ---- -------

----- ------ ------------- - - ------- - --- ___ ...,.__ _______ ----------- ----------- --- --------------- -----

. -

---- .---:2 
I. 

!I• __ ,, 

• 



• ., 
-• 6 .,, 
''' ., 

' 

SECTION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE CWSEL CHH/S EG TOP\1ID lOK,.S TIME VOL 
NUMBER LENGTl-i ROAD~/AY LO~/ CHORD GROUND <CFS) • 

10291.00 900.00 ___ 0,.oo ___ o.oo 571.80 1120.00 579.43 o.oo 579.53 11.12 2.00 1.11 13s.ss______ , 
111297-;0-0---910·0-;;-o o o ;;-o·o o-; o 0--51 i-.-8 o---r6cV;1ro-5ll0-;;-93- --o -;o·o- --5 a r;;ci r - -75·; 2 3 -- -------Y ~ n----; 95·- - T6376·o -7 
10297.00 9100.00 o.oo o.oo 571.80 1760.00 '581.34 1).00 581.4,8 76.19 3.05 .93 174,.88 • 
10297.00 900.00 o.oo o.oo 571.80 2055.00 582.19 o.oo 582.35 77.98 3.05 .90 203.20 ______ : 

10091.00 6100.00 ---~~~~- o.oo 572.20 1120.00 579.61 ~>---~o 579.~;2----;~.59 ___ 3.36 1.;1-~1..50 -- I:• 
10897.00 6100.00 lloOO O.OO 572.20 1620.00 '581.12 0.00 581.i,!7 73.00 3.47 1.01 171..07 •;I 
ro-8111-;;-o·o 610 o--; o o· ---- o ;o o ---o--;-01>--572-;,·20·- -1·150--;-o·o-s8 i-.-5-3-- -o ;;-o o·--581--;·60 -13-;-00-- --:3 ;-,._s • 98 1 ll<~.,6 ------j, 

1 •I;[ 10897.oo 6100.00 o.oo o.oo s12.20 2055.oo '582.38 o.oo 502.~;5 73.oo 3.42 .96 211..96 \-''• 

,,·---:i-0913--,;-o-o--75;00-- - -o--,;-oo----o-;-o·o--57r.10·---rr20-;01r- --579~-52---- -o ;;-oo- - 579·;-;•0- --52-;-o·o---6-,;-:J3-·-r;-1a l'+'<!;-ra--------- -,J • ·1 
•

1 

.. 1 10973.oo ·16.00 o.oo o.oo 511.10 1620.00 1501.12 1).00 581.~14 52.00 1.20 1.01 111..90 he 
,[ 10973.00 76.00 o.oo o.oo 571.70 1760.00 1581.53 o.oo 581.1'6 52.00 7.34 .99 18].64 1"1 

I ,--t097J-.o·o ·H,-;-00----0-;-o·o- --o-.oo--5-r-t.10-·----zoss-;-oo--s-e2-.-31---1l .oo---5a2.EiJ 52-.00-- --1.s-1 • 96--21-,i.·93--- -------;;c 

•.
1
"

1 
11017.00 •~4.00 58]1.70 579.00 571.70 1120.00 579.76 o.oo 579.9Jl 52.00 5.96 1.18 142!.54 i:;t• 

11 •1!1 ,,.,.,_,. .,.,. Seto7~5tt.o 0---Sl"t.7 O-t6?r.O o--!5 8-t.;-S 1-- -o-;;-o o--s0·1.1· 1 52.; o o 6.25 .--0·1--i--r2!.J s ]' •I" 11017.00 •~4.00 58]1.10 579.00 571.70 1760.00 !581.98 o.oo 582.19 52.00 6.29 .99 184,.11 '.'I• 
,, 11011.00 44.00 581.70 579.00 571.70 2055.00 582.89 o.oo 583.13 52.00 6.43 .96 21].45 : 
I - -------- ---- -- - - -ei: 11477.00 460.00 CloOO 0 • 00 571.80 1120.00 !580.0l 0.00 580.12 73.47 3.12 1.23 146,.73 1;:

1

• 

,r-11477.00 460.00 __ o.oo ___ o.oo 571.80 1620.00 !581.80 o.oo 58l.'l12 85.22 2.91 1.06 177'.75 ", 
, i-i-4-n-;00--4·611;·00 o--;;-oo o·;;oo--51i---;;-80--- r160-.o·o----s02.2,- ---0.-00--· ·502 •-~-o----93-;,·6s---·2-;01 .03--i-0-.;r.e =1-;: 

• f', 11477.oo 460.00 CloOO o.oo 571.80 2055.00 !583.20 o.oo 583.314 100.00 2.63 1.01 2191.94 Je 
;L-i-1-s-2a.o-o .;-1.0 o---c1-;;·o o------o--.oo-5-'1'2-.-1·0--1-1-20-.-0 o~s-so.-0-1- --o.-o o- - -59 o·.---1:6-- -5 o.5 o-- -s .,60 1.23·-1"'4-1'-.-20----- ~ 

e1,1 11520.00 s1.oo c1.oo o.oo 512.10 1620.00 !581.79 o.oo 501.919 52.50 6.21 1.06 11e1.36 :;. • 
, , \' 11528.00 !51.00 Cl.00 o.oo 572.10 1760.00 !582.26 O.OO 582.~-6 52.50 6.25 1.04 1901.51 :::· 
' J .l~rrt528-.0-0---!s-1.oo----c1-;-00---o-.oo--57-2-;-1·0--2055--.o-o-!S8"3;-l 9- --o-. oo- · 583,;~•l··- ---- 52.-50-- -•--6.38 1. 01----220 • 

1

:,; 

ef,· '"• i,,Lll599.00 71.00 58;;!.80 580.70 572.10 1120.00 !580.02 o.oo 580.17 so.so S.57 1.24 147'.80 l"I 
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.778 .332 0.000 51.999 

-.ooo 45.00·0---

45.000 -1 ::1• 
I,, " ----- ----------------------------------1 ,, 

1120.000 577.932 .,,.~931.000 I·· 4931.000 1620.000 579.182 
0.000 .173 0.000 78.154 0.000 650.000 
1.250 .251 0.000 81.552 -3.398 650.000 ::1• 

1, -9:n.o o·o 1760.0-0 0 579-;S-4'9 --;-3-e-1 • 269----0.0 o o a2-;5-,.-9--- _4-;-395,-----,65-o--;-o-o-n---------------------1;: 
-1., 4931.000 2055.ooo 
•1, 

580.358 .809 .300 0.000 84.127 -5.973 650.000 "IA 
231 ... 

-s-95·6.o o o---i--1-20--;-o-o 0---5-18-; t98 

·•,,: 5956.000 1620.000 579.493 

I , l~~i 5956.000 1760.000 579.B63 
595·6---;11·o·u---2os5--;-o·o-o---s0·r.06 

o--;-o-o o 
l.294 

.370 
---;-a-0·5-

.26"6 --.;-ooo---11--;-<J2"7 0-.0-00 1-025--;-oon------------------1 

.310 0.000 81.457 -3.531 1025.000 

.314 0.000 82.468 -4.542 1025.000 
--;31--z---·-·o·.o·o·o- ---- a-1t~o-6·0·- --~6--;r3-g--ro-2s--;o11·0-- ,, 

-~;: 69B1.000 1120.000 578.480 , I 
6981.000 l 6-Zo--.;-o·u o 579-;;-81-., ~ "le 0.000 .281 0.000 81.273 0.000 1025.000 ~ 

3----.1.3"371' .3cl o.-o·o-o--- --a-6.057 -4. 1e..---ro-2s.o--o ,,1 .,: 6981.000 1760.000 580.187 

'" 6981.000 2055.ooo 5ao.993 
.374 .325 0.000 87.402 -6.130 1025.000 .1. 
.806 .324 0.000 90.282 -9.009 1025.000 'i 

• 12~:1 _0_0_3_1_. 0_0_0 ___ 1_1_2_0 ___ 0_0_0 ___ 5_1_0 ___ 1_1_3 ____ 0 ___ 0_0_0 ______ -29_3 ____ 0 ___ 0_0_0_ 8 7. 4 o ~-- o. o o o -- 1 o 5 o. o o o 1:1; 
•

1 

8031.000 1620.000 580.143 1.370 .330 0.000 94.346 -6.938 1050.ooo _______________ j 
. 8-0"31oOOO ltt,o-.o-oo 5·8-o.519 .376 .n2 0.-0-00 95--;-4"4"3 -a.-035----105·0-.o-oo ., 

-~'i 0031.000 2055.ooo 581.320 .000 .326 0.000 95.999 -0.591 1050.000 , 1e 
1 w .! ,f'-- --a-o 02-.--0 o 0--1-1-z-o-.o·o o 57 a.-s·o s------0-.-0 o o-- - • 0-35.----,0-. o o o---- 7-4.999---0-.-0-0 o-- -- 5-i--. o o 0--------------- --~:'. 

• ,-uoa2.ooo 1620.000 500.114 1.366 .031 0.000 14.999 -.ooo 51.000 "le· 
,. 8082.000 1760.000 580.548 .374 .029 0.000 74.999 -.ooo 51.000 j" 
, 

1 
-os-2.000 --2os5-.-o-oo 5131.34-1- • 793---- -- --.-02-i-- ----0-.00·0 - - ---74-_-99g----------.-o-oo----5-i--.oo-o----------- ------1", 

•r:r1147.000 1120.000 578.859 0.000 .o51 o.~oo 74.999 0.000 65.000 1,,;e 
, 1'"4-1--.;-0-00,----10·20.-o-oo 580;:t2-o- -- --1-.4·6·i------ ---.145-- - ---t1-.-o-1lo-------14--. 999----•.-oo-o-- - ·65.oo-o ----------------j" 

• I 0141.000 1160.000 500.129 .4o9 .101 0.000 14.999 -.ooo 65.ooo 1
,

1
• 

:.. 0141.000 2055.ooo 581.585 .856 .244 0.000 74.999 -.ooo 65.ooo '·• 
--- ----------- --------- ------ ------- -------- -- - ---------'',r: ·.r -

•··1· 9397.000 1120.000 579.162 0.000 .303 0.000 80.354 0.000 1250.000 , ·• 
' 9397.000 1620.000 580.655 1.494 .336 0.000 83.648 -3.294 1250.000 ,-· 

J. • '~- --9397 .--00-0----- 1-100-.-0 oo- -- --5s-1-. 00-1 --------·;4-""12--- - - -.-339--------.0 .--000· --- --- 84 .-i-19 - - - - ·.-3-.-a2s- --- 1'2So·.-ooo-- --- ---- - - --- ----;·, 
- ',I 9391.000 2055.ooo 581.924 .051 .339 0.000 84.999 -4.645 1250.000 1;: ... 
• '! 1"1· }-- -1-0 29·1.--000-------1120-. oo o---5-79-_-4-31- -- --- -o.--o o o -- - -- - .--269-- - --- ---o-.-o o-0---------1-1-.--110--- ·--0-.-000- --- -90 o-.-o o o-- --------- -- -- ------- -- --"' . 

• 
: 10291.000 1620.000 580.933 1.502 .278 0.000 75.234 -3.519 900.000 I, .. ~• 

10297.000 1760.000 581.343 .410 .276 0.000 76.193 -4.478 900.000 ·' 
i ., 10291-.00--0----2055.ooo---502--.i-9-i------.04-9 .26-1----o.ooo----1"1·.---<Ja-2------6--• 266-----90-o-.-o-o------------------------1t ;, 
f I n 

•1"l 10091.000 1120.000 579.609 0.000 ___ ._11s ____ o.000 ___ ~11.5a9 0.000 600.000 ___ 7:1• 
l: --1-o-a91.--o·o-o----1-6"20-.-ooo--- -551-.-1-2-1--- -- --·1 -.51-2- • 1-513 0.-000 1-2.999- - ------1-.--4-1-0- -··6·0-o-.--o-oo---- -- - - - - -- ,I 

• 
.i' 10897.000 1760.000 581.530 0409 .188 0.0,00 72.999 -1.410 600.000 ,I. 
. 10091.000 2055.ooo 582.377 .847 .100 .o.ooo 12.999 -1.410 600.000 -I 

, W---------~ -- --- ----- - - - - ----- - -- ---- - ---------;~---,---·• --· ·---- ------- - -------------------------~s1 

I I. 10973.000 1120.000 579.621 A· 

10973.000 1620.000 581.121 
u.ooo 
1.so1 

) ; ~--
.012 
.001 

0.000 .... ---- -- 51.999.- ......... - .. o.ooo 
0.000 s{.999 -.ooo 

76.000 
76.000 • 



• 10973.000 2055.000 582.367 .840' -.010 

11011.000 1120.000 579.761 
11011.000 1620.000 581.514 

0 11017.000 1760.000 --~581.983 
n-01-170 0·0---2 o 55-;-o o o- 58 2.a 95-----. -• 0.000 .140 

1.753 .393 
.469 .455 
... 9t2 .S2tl 

el, 
11477.000 1120.000 580.012 0.000 .251 

0.000 51,. 99'1, -.ooo 

0.000 51.999 0.000 
0.000 51.999 -.ooo 
0.000 52.000 -.ooo 
07000-- -sz--.-0-00 -.·ooo 

0.000 73.467 0.000 

. ... 
76.000 

44.000 
44.000 
44.000 
4"4-;-o-o· 

460.000 

8 

• 
·• 

I ' ';. --n·t+"t7';"0 0 o-- -i-6-ZO--;-O-O o- -5·0 l .-797 ---1-. 795-- .283 0.000 05·.;222 .. n-;755- --,.-6·0-; o-o·o 
:r• 
:I• •. , 11477.000 1760.000 582.273 

', 11477.000 2055.000 583.204 

s •

1

1

:~0.000 1120.000 580.013 
• . 11528.000 1620.000 581.785 

,;1----rrs21r.1ro 0,----,7 oo-;;-o o 0--·50 2-;25-v-------
e 1·· 11520.000 2055.ooo 583.110 

.476 .290 0.000 93.646 -20.179 460.000 

.931 .309 0.000 99.999 -26.532 460.000 
... --
0.000 .001 0.000 50.499 0.000 51.000 
1.112 -.012 0.000 52.499 -2.000 51.000 

.1+12-·- -.Olb ·o-;·o o o--- s-2 ;·409 9 -2. oo· s·1-;-o1ro 

.921 -.026 0.000 52.499 -2.000 51.000 

•• 
1::1• 
., 

::t-i,.-s-9970 o o 1 i-20.o-cro 500--;-o-zs o·.·o o o .011 ··o·.,o·oo 50-.-499 -----0-;;-o·o·o--·--,1.oo·o-

)1 'i ·:• ---------,' 
." 11599.000 1620.000 582.013 

I 11599 0 000 17600000 582.549 
I ll»r--11·599-;-000 20S5.,000 583-;-5-ff6 -

1.988 .228 0.000 52.499 
.536 .292 0.000 52.499 
• .,9--,- .368 o. o-o·o 52-;-4·99 

• ;; 11650.000 1120.000 580.066 
,---I 1·65·0.0001---i-620. o oo-·--sa2.oe,-1,----, ,, 

11650.000 1760.000 582.598 
11650.000 2055.000 583.600 

0.000 .041 0.000 53.836 
1.995 --.0·40 0.0-00---55--;-999 

.537 .049 0.000 55.999 
1.002 .054 0.000 55.999 

.~ .. 
r -------- ----~ 

0.000 .010 0.000 53.842 
2.239 .253 0.000 55.999 

.6-05 .321 o-;-ooo---5s.999 
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A,A-F1lR-i:-A·sr-cROSS-SE CT1·or-. -------------------- - - --

•r 
" .[ 
' I' .," 

PROFILE TYPE ENC TARGET TOP l.-JIDTH 
AREA-ACRES 
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AREA-DI FF 

l 0.000 56.000 24.359 0.000 
2 0.000 56.000 35.978 11.619 

· -3-----0-.-00-0-- 56;-0-00 39.108 1·4-;-'1'4'9------ ----
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nvu ~ r 4 ~MI l UN~ ~C9~J9~~9~~9~09~t,~o e 1~ ,tto,a.,a..c,,a. *'° ,a.,tJ,o o-ttoooooooo,a.o o ,a.0000000,a.oo,a.o ,a.o,a.oo,a.o 

----- --- -----------
•1', 

-- ··-----------
::I• 
~' ,j ,I 

1

,le 
" 

,, 
1--c -. -·--

, • , I l CITY OF WYANDOTTE FIS 5555-73 
" T2 SEXTON-KILFOIL DRAIN 

I, ij·--T3---- -1--0 YE~R-Fl:-OOD-3165- CFs---------- .. ------ -- ------------------- -- -- ---------
-----~~~~~~-~~~-~-- \'/• 

- .. I 

• : Jl IChECK INQ NINV !DIR STRT METRIC HVINS Q ~JSEL FQ 
-,1-I-,• 
' . 

• 

1: -o. 2. -o. -o. -0.000000 -o.oo -o.o -o. 574.900 -0.000 1:;1. 
I I 'I >-J2-NPROP--~rp1:-o-'f-----i>RF·V-S xsec11----'XSEC11---FN---Attoc---1011----r-Hl'H---1-T-R~·cr:--------------------\:'. 

•r:: -10.000 -0.000 -1.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 1::1• 
r--- -- ------- -,, 

•t· NC 
, ~~----(H 

.035 
4.000 

.035 
3165.ooo 

.032 
4100.000 

.300 
4410.000 

.500 
5160.000 

-0.000 
-0.000 

-0.000 -0.000 -0.000 -0.000 1::i• 
-0.000 -0.000 -0.000 -0.000 ,,,, 

--------------- -----

• ,, Xl 1.000 41.000 500.000 619 0 000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 
, GR 576.200 0.000 575.900 100.000 576.600 200.000 578.500 300.000 __ --<581.100 400.000 
_ '---GR- -s-a-4-;;·-0-0 o 50-o-.o-o o 5ac;-S1>·0 so o-;;--o·o o 582-;;-e-o o sos-.o·o-o Sa-1-~·900- ----s-1-0-.0 o-o sa·t.to o 515. o o o 

... ~: GR 579.200 520.000 575.400 525.ooo 574.000 530.000 572.Boo 535.ooo 569.200 540.000 

1::1• 
I" " 
" 
l"IA 
JSI..., •',, GR 569.200 540.000 565.500 543.500 565.500 543.5oo ___ 565.50o 545.ooo 563.900 ___ 555.ooo 

.;:-GR----s·6671-oo---5'6-o..-o-oo- ---565.s<ro 565..-oo-o- ---·565.;-ti,·o·o 57-o.o-oo 564..-1·0-o---- ---51-s-.ooo 566.200- 5-so-.0-00,----------,,,,~ ~ 1 
•

1f,i GR 566.200 580.000 565.300 583.500 565.300 583.500 565.300 585.000 563.400 590.000 l",I• ,I GR 564.400 595.ooo 565.400 600.000 567.700 605.ooo __ _,511.100 610.000 573.500 615.ooo :: 
, ~,•.--ooo 619.0-0il 50-1+-;-6--o-o------6-1-<J-;;--ooo 58c;-:3o·o -o-o-;-ooo 579-;;-600 aoo-.ooo 5"M-;;-ooo a9·0-;;--o 

1
., •r- GR 578 0 700 1000.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 :::1• 

i 1 l~~x-1---30-;;--ooo- - - ---o-.oo-o·-----0.000----o-;;--ooo--- - -29.-000- ---""--29.ooo· --2~·.-0-0·0 - - ----..o-;;--oo·o -----0.-0-00---=-o-.;-ooo--------- --~::I 
•::I Xl 60.000 41.000 500.000 619.000 30.000~-- 30.000 30.000 -0.000 -0.000 -0.000 l::1• 

GR---s-1ti.200----o. ooo---s1s-.900--------i-oo.-oo o-- --576.·6-oo 200 .ooo----s1s-.--so-o----3-oo-;ooo- --5-a--1--;1·00 -- - -'¥0-o-.oo- .. : 

.I" GR 584.600 500.ooo 502.000 500.ooo 502.600 so5.ooo 5a1.9oo 510.000 501.100 515.ooo ·)• 
" GR 579.200 520.000 575.400 525.000 574.800 530.000 572.800 535.000 569.200 540.000 I I 
·, GR---569.20-0-------s-4·0.o-o-o S6S-.500---543.50-o---s6s-.-so-o--------s4-:3-.-500--- -565-.-soo 545.o-oo 563.~oo 555-.o-1r1r--------1;: 

.: .. ~~ ~~~·!?.?. ~~?.·?.?.?. ~~~·;?.?. ~~~·~?.?. ~~~·!?.?. ~!~·~?.?. ~~!·!?.?. ~!~·?.?.?. ~~~·~?.?. ~~?.·?.?.?. :Je 
- ,, un: J0'0' 0 c.vu ;;,ou,.uvv J'O'JaJUV JOJo;;;;;JUU :n;,;;, 9 ..:,vv =,o-,.;;,uu =,c=, • ..:,vu JOJ•VVV JUJa'"l'VV ;;;;;J7Vevvv --, 

, .. -GR-- ·561f.4·0-o------s9s-.o-o-o-- --565-.·4iJ-O- - --600.-0 oo·- - -s6-7.7•o·o- ---605-.-o o o· ---5-11.-1-0-0 61-0.-00 o- 51-:;-.s-0-0-- ----t>-1-s-.0-0-0-- - -- ,'' 
.,. GR 574.ooo 619.ooo 584.600 61'~.ooo 582.300 100.000 579.600 000.000 579.ooo 890.000 

1 
• 

I GR 578.700 1000.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 I 
,~,

1

~-~----~~~-n-- -~-;--:nn ___ ~n~-~:~~-----~~-;~nn --·,- ~-n-n--~- ---,--~~-n------~--~:n·---·=;·n_n_n _____ -~-:-~nn -n nnn ------7;~1-~ 
•. ~T v9:ooo 500:000 584:300 579:aoo 500:000 587:700 579:aoo 540:000 58a:ioo 580:300 I :1•1 " . . 

1-- 01----s-4-3.-50 o -5as.-1 o o---- - 58 o. 300 -- ------·s-60-.-0 o o-- -- - 588. 30 o---- ·-sao-. 3:0 o----580-.-ooo - - ---s00-.-1-o o -- --s-ao-.-30 o - ---s-a3-. so o --- ------ ------
. BT 588.100 580.300 619.000 587.700 579.700 · 61"1.000 584.400 · 579.700 -0.000 -0.000 • 

•: ~-:; __ -;-!::~~~ --sog~ ~gg ___ -:;;-::gg ___ ~~~~g~g. --- -;~::g~ -- ---~~g~-g~~- · -- ~~~~;g~ --· ---;-~g: ~~~ ~~i~i~~----:~-~:~~~ _:~ i I 

•
r I GR 579.200 520.000 575.400 525.ooo 574.000 530.000 572.800 535.ooo 569.200 540.000 1· .•• 
,LGR 58o.3oo 540.000 51:lo.3oo 543.500 565.500. __ 543.500 565.500 545.ooo 563.900 555.ooo ~"i 

GR---- 56·6;·1 oo- - .- 56·o .-o-o o---·565.3 o-o-- - ---s65, oo·o---- 565. 40-0- 57 o .-o o o- -- - 56-4. 1-0 o- - ---- 5 75-.o-o o --------566.21t0· -------50-0-.0-00--- -- - --- --- .' 

•
. : GR 580.300 1 580.000 500.300 51!3.500 565.300 583.500 565.300 585.000 563.400 590.000 • 

' GR 564.400 595.000 565.400 i 600,000 567.700 605.000 571.100 610.000 573.500 615.000 --- , 
, ~ GR- - --57-4-.00-0 -·-61·9,,-000- -sa4,,600 · - 6·19-.o-oo- - --5s2.-3oo - - 1-oo-.o-00-------519.600 --· -ao-o-.ooiJ· ----s-1~.ooil - -s90-.oo-o-- -----------.---1~• 

• GR 578.100 1000.000 -0.000 -0.000 -0.000 -0.000 -o.oo~ - -0.000 -0.000 -0.000 • , .. 



• x-2 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 .1. oo e -0.000 -0.000 -0.000 

Xl 137.000 41.000 SOD.ODO 619.000 1 0 000 1.000 1.000 -0.000 -0.000 -0.000 
• GR 576.200 0.000 575.900 100.000 576 0 600 200.000 578.500 300.000 581.100 400.000 

- , GR SB4.6oo soo.ooo s02.0oo ___ soo.ooo se2.600 sos.ooo se1.9oo s10.ooo s01.100 s1s.ooo 
-GR s1~.200---s20.ooo----s-1s.400 s~s.ooo 574;·000--- s-30.000-- -- -s1c.000 ---s3s.ooo ---s69.200·- -s-40.0-0·0--

• -i GR 569.200 540.000 565.500 543.500 565.500 543.500 565.500 545.000 563.900 555.000 
,: GR 566.100 s6o.ooo s6s.300 s6s.ooo S6S.4oo s10.ooo 564.100 s1s.ooo 566.200 s00.ooo 

I _-.,R--s66·.-20-0---s-so-.ooo--- 56-s,.-30-0 ----ss-3-. soo---·-s65.300---503.·soo-- · -- s-6s-. 300-- - -sas-.-000 --s6·3.-4·00-- --s'9o.-oo·o--
• ,: GR 564.400 595.ooo 565.400 600.000 567.100 605.ooo 511.100 610.000 573.soo 615.ooo 

, GR 574.ooo 619.ooo 584.600 619.ooo s02.3oo 100.000 579.600 000.ooo ___ s79.ooo 890.000 

• 
• ' , l ,I. 

;1• 
. -G-R---5-10,-100--- -1000.-00 o-----0-.-000-----..o.-ooo----o--.oo·o -o. 000------- -·o.oo o--- --..o-. ooo --o.oo o -0.0-0--------------J, 

, ., NC .035 0 042 .032 -0 0 000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 i!· 
Z I ' I 

',,rx-1----- i-0-1.-011 o--- -21.-0 0 0 - ---331.-0 00--4·4-1-.o O 0-- - ---5-0-;-o O o--·--so.o·o o-- -so.a O o--- -·o.o o-o-- ----cr;-o O O -o • 0 o·o,--------- - '~ / i 
.!, : GR 575.800 0.000 576.600 41.000 578.500 141.000 580 0 600 241.000 583.100 331.000 "i•· 

:.,1 GR 575.400 341.000 574.000 346.ooo ___ s11.300 ____ 3s1.ooo 560.100 356.ooo 567.200 361.000 ::: 
.,r-GR 565-;-700 366--;-ooo ses..-1-00---"3-1·1-.ooo ·565-;-51i-o- 376--;-o·o-o--s6s-.-1-o·o- --3a-1.-ooo s·6·4-.,ro·o-----J91·;;-o·o ~ 

••• 
1 

GR 564 0 100 401.000 564.400 406.ooo S6s.100 411.ooo 560.200 416.ooo s10.soo 421.ooo 1·•1e 
~ GR 572.800 426.000 574.800 432.000 580.200 441.000 583.600 454.000 581.000 541.000 ~ 

1 '·" GR 519-;-300 6t.i-.o·oo s1a-.30-o 698.0oo --0-.000 --0-.0-0-0 -cr;-ooo --o.o·oo -0--.000 -0-.000 ,.' 

•I·: Xl 362.000 35.000 244.000 400.000 175.000 175.000 175.000 -0.000 .270 ___ -0.000 ------- ::• 
I f---

1 
-r.'1C>----ao.2-0 o------ --o .o 011 ---5-7 9-; s-o o,---i-o o.o 0-0,---s-1-a--;-J'o 0,---2 o 0-.0-00--- s-18-;-3 o o---·-zt.4-;-011-0----s-14--;t)-o o - 2 s-4-.0-0-0 --" 

.t, GR 573.600 255.000 571.500 260.000 569.800 265.000 568.500 210.000 567.600 275.000 "I'• 

I
. GR 566.900 280.000 565.900 285.000 565.600 290.000 563 0 700 300.000 563 0 700 310.000 ° 
,'-GR---564 ;300---320.-000--ses.-a-o 0---330.-0·0-o-· ---s6·a .-z-o 0------34-0.-0-00-- ---s69 .at10---34s.-o-oo- s11--;-:1-oo 350-.-0·0 - ' 

• ,! GR 571.600 3ss.ooo 572.400 360.ooo s12.100 365.ooo s12.600 370.000 s12.600 375.ooo j"le 
,: GR 572.800 380.000 572.800 385.000 572.900 390.000 574 0 600 395.000 576 0 900 400.000 " 

" ,-GR s1-1-.-6-oo so-0.o·oo--s-1-1.-10-0- 545.ti·o-o- 577-.5·00 60-0.0-00 51-1.100 -100-.000 51-1.s-oo 0011.-0-0---------
1

,., 

' ' 

•
' I ,.,. 

~I Xl 737.000 35.000 244.000 400.000 375.000 375.000 375.000 -0.000 -0.000 -0 0 000 h,, 

; , ;
1
~ 1~-s-0.2 o o~--o.o o-o---s 19.5 o o 1-o-o.-o-o11-- - - s?-0.-3 o 0---2-0 0.-0-0 0,---5 78-.3 o o- - - - 24'4·.-o oo- - --s-N-. 6-0~'4--.o-oo-----------~',;! -~,I GR 573.600 255.000 571.500 260.000 569.800 265.000 568.500 210.000 567.600 275.000 l"I• 
F,i GR 566.900 280.000 565.900 285.000 565.600 290.000 563.700 300.000 563.700 310.000 "' 
f,~-----s()-tr.-300----320-.-00-o---s&s.aoo-----3-so-.ooo 568.coo,---34-0---.0-00,--569.a-oo 345.0110 s1-1--.1-oo---3~0.o-o-o~------------"l~i 

•r· GR 511.600 3ss.ooo s12.4oo 360.000 s12.100 365.ooo s12.600 310.000 s12.600 31s.ooo 
1

., • 

, GR 572.800 380.000 572.800 385.000 572.900 390.000 574.600 395.000 576.900 400.000 ,' 
(

1
--c;R- -511-.-&o o- -·soo-;; o o-o---s·n-.1-oo-----s'45.ooo s1-1.-soo 600.000--- -511.-100------ - -100.-000----s-1-1-.s-o-o- 000-.-00 7:, 1,, 

•'··· ". i;I Xl 787.000 67.000 795.000 901.600 50.000 50.000 50.000 -0.000 ___ -0.000 ____ -0.000 ~ 
, -GR 50-1.soo-----o.-ooo sa-1.4"0-o- 95.-0·00------5-a-1-.30 o-- - --i-9s-. o oo----s-s1-.-20-o---29s.-ooo s-01.-1-00 - 39s.-oo -----7,, 

•· GR 581.100 495.000 581.100 595.000 581.000 695.000 581.000 795 0 000 575 0 200 795 0 000 - • 
. 11 GR 574.soo 000.000 574.soo 000.000 574.Soo 001.000 574.soo 001.000 574.ooo 0os.ooo I:; 

! I '~rGR 5 73.2 0 0--13-1-0.0 0 0 5 7-3.2 0 o----a-1-0.0 o-o-- --5'1'-3-.-zo O 81-1.-0·0 o--- -5 7 3 .2 0 o- -a-1-1.-0-0-0-- --S-7-0.8 O-O----S-1'5-.0-0•-ft---------- -t 
.,,, GR 569.300 820.000 570.100 825.000 570.100 825.000 570.100 826.000 570.100 826.00Q !•+• 

,.: GR 566.600 829.900 566.600 829.900 566.600 831.200 566 0 600 831 0 200 565 0 500 835.000 _______ !",' 
, ----oR----565.soo---s-35.ooo 56S.;-5oo---s·3tr,;oo-o---56S·;5oo 836-;-o-oo- S63·;9o-o---·tt4-o.-ooo 56'4.S-oo a•s.-000 - - ,~ 

• .' GR 564.soo 845.ooo 564.500 846.ooo 564.soo 846.ooo 564.900 850.ooo 564.900 0ss.ooo I;,• 
• GR 564.900 0ss.ooo 564.900 856.ooo 564.900 856.ooo S6s.soo 860.000 S6s.200 86s.ooo ~ 
,.1.-GR----565·.-200 - -- 865·.·ooo -----s-<,s-. 200-----s66.,-Joo- ------s6s.-30-o-----8()6.3oo--- --s66. ooo ---- -0-1-o-.oo-o----s6'6·.-ooo s1s.-o-o--n-------- --------!'.'. .1.1 GR 566.000 875.000 566.000 876.000 566.000 876.000 566.700 880.000 568.700 885.000 I,,. 
I, GR 568.300 890.000 569.700 895.000 571.700 900.000 571.700 901.600 581.000 -- 901.600 1, J- G~ ----sao.-000-- - -99s.-o oo--- --- s00-.-00 o---- -1-09s.ooo - --sao.-600- · - 1-1-9s.-oo-o-- --si:io.400----- 129s.-ooo ---s-ao .-1-00 - 1-39s.oo ~:. 

ei I GR 579.900 1495.ooo s00.ooo 1540.000 -0.000 -0.000 -0.000 -0.000 ___ -o.ooo -0.000 i:: • 
·1 • {:t-x-1----10-a-. ooo- - - -67; oo o-- --19s-.-ooo-----<}o-1-.600--- - -1 .000-----1.-0001--- -1. 0-00- ----- -o.oo o -0.-0-0 o -0-.-0-0 !:'.• 

• ' BT 4.000 795.00-0 581.000 577.200 830 0 000 581.000 577.200 860 0 000 581.000 577.200 1,1. 
l BT 901.600 581.000 577.200 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000. ___ -0.000, __ I, 
· GR---50-1-.-soo------- --0.-0-00 ---- s0-1.4·oo 9::;.-ooo------sa-1.300-----19s.ooo------se1-.-200 -----·-295.-0-00----sa-1.1-oo- 39s.ooo - .___j, 

.1 1 GR 581.100 495.000 581.100 595.000 581.000 695.000 581.000 795.000 575.200 795.000 J':!. 
J GR 574.soo 000.000 s1s.soo 000.000 s1s.soo ao1.ooo 574.Soo 001.000 574.ooo 0os.ooo : 1 

: - GR-----51-3.-200 ---·8·:i-o .-o oo- -- · s-1s.-soo------ -0-i-0-.0-00- -- - s1s--.soo- --s-1-1 .o oo -- --- -573,.-20 o - - 01 i--.-oo o- --- -s10. 000- --01-s-.ooo- -- ----- --ti~ 1 
I • GR 569.300 020.000 s10.100 0~s.ooo s1s.soo 82s.ooo s1s.soo 026.000 s10.100 026.000 • 

GR 566.600 830.000 577.200 830.000 577.200 831.300 566.600 831.300 565.500 835.000 



• GR 575.500 845.ooo 575.500 846.ooo 564~500 846.ooo 564.900 a50.ooo 564.900 855.ooo 
. ,. GR 575.500 855.ooo 575.500 856.ooo 564.900 856.ooo 565.500 860.000 565.200 865.ooo • , I.~ GR 577.200 865.000 577.200 866.300 565 0 200 866.300 566 0 000 870.000 566.000 875.000 

• GR 575.500 875.ooo 575.500 876.ooo 566.ooo 876.ooo 566.700 880.ooo 56a.100 885.ooo 
- • GR 56B.3oo _ __,89o.ooo 569.700 ___ . 895.ooo __ __,511.100 __ .900.000 ___ 511.100 901.600 ___ 5a1.ooo __ 901.600 • 

,-GR--5·81l.8 o o- 995-;-o o o--5a 0.-80 o to 95.ooo 58 0.60·0- 1·1-9s.-o o o- ·5a-o·.-4"o o- --1-295.o o o 5-a-o.-1--0·0- l--:395.01l 
• 

e,,1 GR 579.900 1495.000 580.000 1540.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 !'.I• 
',L 
. xi 79'1·.-ooo----o.000--195-.-000- ----90-1-.-6-00-- 9.00-0-----9-.-000- -- 9.-000-----0.000-- -----0.-000---- -o.-oon------- ,, .,,I X2 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 1.000 -0.000 -0.000 -0.000 ::1• 

I'. Lx 1 798-.o oo--- - 6-7.--o o o 795-.o 00---901.-6·0 o-- 1. o 0-0-----1-.-00 o- --- -1.0-0 o ----o-.oo o- ----o-.00·0---,--0.-0-0 
1
• 

·c2 e',I GR 581.500 0.000 581.400 95.ooo 581.300 195.ooo 591.200 295.ooo 581.100 395.ooo , 'e 
-' !. GR 581.100 495.000 581.100 595.000 581.000 695.000 581.000 795.000 575.200 795 0 000 ,"' 

' I, l,~r-GR 5"7 4-_-5 00 80 0.-00 o--• - 5 7 4 .s·o O 80 o-;-o 0-0 · - -57·1,.-500--- - -00 1.-0-0 o-- - 574 • so O -- ----so 1.-0 0 o---s 74 .-o·o-o------ao5.o·o·o-
• !•, _Q_R 573.200 810.000 573.200 810.000 573.200 811.000 573.200 811.000 570.800 815.009_ 

,, GR 569.300 020.000 570.100 825.ooo 570.100 a2s.ooo 570.100 ___ 826.ooo s10.1oo ___ a26.ooo 
\, GR·--566·.t!,0-0--529.-900---se,e,.600 829.900 S66.60·0----03i-.200- ---s66.600 Er31-.-Zoo 565.s-o·o a-3s-.-011,..o---------,1·•; 

.,,, GR 565.500 835.ooo 565.500 836.ooo 565.500 836.ooo 563.900 840.000 564.soo 845.ooo ,,

1

,. 
1
,, GR 564.SOO 845.ooo 564.SOo 846.ooo 564.soo 846.ooo 564.900 850.ooo 564.9oo ___ a5s.ooo " 
,, GR 5·04.91) o sss.-o·o o----s6-tr.9o o as·&--.-o·o_o-- --ser4.;-9o o 856--;o1l o-- --s·6s--;S·o o 86--o.o-o o---s &s.201J · a-o5.o· ~,' I ~ 

-1,, GR 565.200. 865.ooo 565.200 866.30_0 565.300 866.Joo 566.ooo 870.000 566.ooo 875.ooo "A 
•l, GR 566.ooq 87s.ooo 566.ooo 876.ooo 566.ooo 876.ooo 566.700 880.000 568.700 885.ooo "!-

''" -GR.......---<seiaoeto·o----a90.-01J o- -- - ·569.7 o o 895.o o-o- -----s-T-i.-10·0 9 o o-.o o o 5-1-r.1 o 0----90-1--.-6·00 50-1--.-ou o 90-1--.-e,o,.,._----------,;; 

" ·:1• 

••", GR 580.800 995.000 580.800 1095.000 580.600 1195.000 580.400 1295.000 580.100 1395.000 I. 
111

]~.:'~ ____ s1~:.900 _____ 1495.oo~-- sao.ooo 1540~-~o _____ :-_o_~~~------=~-·__<>~-- _ -0.000 ____ -__<>·ooo -0.000 ______ __:~.__oo_o __ -----,::! 
•~,1 x1 844.ooo 58.ooo a1s.ooo 924.ooo 46.ooo 46.ooo 46.ooo -0.000 -0.000 -0.000 l'ie 

• 1 GR 583.400 0.000 sa3.400 15.ooo 583.100 11s.ooo 582.900 215.ooo 582.800 315.ooo 'I 
, .......,;~-s 82.6·0 0--,..-15-;;-o o·o---s 02.--30 o s-i-s-.o o o s 02.-1-0-0 615--;-o o·o-- -5 a-1-. 8 o 0---11·5.-o o o-----s-a-1--.-so o 5-1-s--.o-o o>----------~: 

• 
e' GR 576.100 815.000 574.200 820.000 572.700 825.000 570.000 829.000 570.000 829.000 ,, .• 
, GR 570.000 830.000 570.000 830.000 568.000 835.000 565.900 840.000 565.000 844.000 I' 

!
~

1
-73R S65.oo-o----a4·4--.o o-o----s6s-.-ooo a4s-;;-o-oo----565.o-o·o 845.ooo-- -----s6s-.-o-o o- --- - ass. ooo---,-s66-.o-oo----a6t+-.-o-o 1;•; 

• .1 GR 566.ooo 864.ooo 566.ooo 06s.ooo 566.ooo 06s.ooo 566.100 014.000 566.100 014.000 "le 
-I GR 566.100 875.000 566.100 875.000 565.800 884.000 565.800 884.000 565.800 885.000 :: 
f---oR 56-S--.-8o-o----ass.o-oo--5&-S-.-6oo a9o.-o-o-o --565.200 894-.-ooo--- S6s.20-o------a9-4-.-(To·o----s&s.200----e9s-;-o-oo>----------,., 

- : GR 565.200 895.000 5670600 900.000 570.300 905.000 572.000 909.000 572.000 909.000 !"la 
•~1 GR 572.000 910.000 572.000 910.000 574.000 915.000 575.100 920.000 576.200 924.000 __________ j·.••-
' I I -c·GR---55-1·.,4--00---924-. o·o·o- -- - 58 1-.-3-0·0--101--s-.o o·o- ----s-a1-.so-o---- ·i- 1-i-s-.-0 0 o- - ---ss 1-o·i-0-0---1-21'5.0-0 o-- -s·a1-; l O O 1-31--s.o·o-o- ,:I 
•;:'. GR 581.100 1415.000 581.200 1515.000 581.200 1565.000 -0.000 -0.000 -0.000 -0.000 ::I• 

: x-i----8'45.,ooo----s"B•.-o-oo--- -51-s-.ooo- - -924;000----- -- -1.-000---- -1-.000- --- --- - -i--;;-00-0----- -::.f-0-.-00-0-- -- ----o.-ooo---~-0.-000...-------- - ::1 
..... 1 BT 16.000 81-s.ooo sa1.5oo 578.400 829.ooo s01.soo 578.100 830.000 sa1.soo s10.100 J"i• ~,I BT 844.ooo 581.500 s11.900 845.ooo se1.soo 577.900 864.ooo 581.soo 571.soo 865.ooo " 

'.,,-B"T 581--.-So o 571.-s-0-0- -8 7-4.-0 o-o- ---s-a-1-.-4-0 o -- ---s·rr-;.-4'o·o 81s--. o o-o-·- · ·s8·1 • 4 o o 5·7-'7';'1.o o--~a a 4'.-0 o-o--- ---s11-1--.-4',,.,,.__________ ,. " 
.,,1' tH 577.200 885.000 581.400 577.200 894.000 581.400 577.000 895.000 581.400 577.000 : I• 

~ BT 909 0 000 581.400 576.800 910.000 581 0 400 576.800 924 0 000 581.400 576.500 -0.000 0 
', ----GR--S"B3-;;-4·oo 0.-00-0- ---·5s3.·4oo--- -----is-.-o·oo--- ---sa-3; 1-00 1-i-s.-000--- --s52.-9oo-- ----21-s.ooo-----sa2.000----3-1-s.oo-o- ,,'.! 

.\ GR 582.600 415.000 582.300 515.000 582.100 615.000 581.800 715.000 581.500 815.000 , • 
I GR 576.100 815.000 574.200 820.000 572.700 825.000 570.000 829.000 578.100 829.000 'I 

,/ 1 / 1~,-GR----51a-.1-o-o-- -030 .-000 - -----s10 .-000 · ----a3-o-.-oo-o-- ·5f>a--.-o-oo----a35-.-oo-o-· - 565.900 - -· · 040-.-000--- ---s6s.-oo-o - -~----a-4-4--.0-0-0--------........,;; 
-/·. GR 577.900 844.ooo s11.9oo 845.ooo sos.ooo 845.ooo 565.ooo 855.ooo 566.ooo 864.ooo 1

,,,,. 

• .. : GR 577.500 864.000 577.500 865.000 566.000 __ .......,865.000 566.100 874.000 577.400 874.000 !;:1-
, f---"GR -----511·.-40-o· -----a1-s; o o o- · -se,0-.-1-0-0·- - - - ars.-oo o- -- Sos.-8-o o- 884-;--o oo- --- -s 11. 20 o- ----aa4.-oo o-------s-r1. 200-- --- aa-s.-o o . 

• 1 
.. ,1 GR 565.aoo aa5.ooo se,s.600 890.000 S6s.200 894.ooo 511.000 894.ooo s11.ooo 895.ooo 1;,1• 
.· GR 565.200 895.000 567.600 900.000 570.300 905.000 572.000 909.000 576.800 909.000 '•·1 
, -GR-- -5-7 6-. 8 o o· --9 i-o-.-o·o o- - -5-1-2-.-0 oo----- -g-1 o-;;-o o o - ---s 7"+,.-o o 0.-----~91 s-.o o o- -- - -s 1 s .-1 o 0--9 2 o .-o-o o- s 7 6 .--zo·o--~92"1--.-0-0 n----------::;, 

•I.'. ~: ~:~:igg 1!f::g~g ~:~:~gg ~g~~:ggg ~:~:~gg ~~!~:ggg 5~~:~gg 12:~:ggg 5~~:~gg 13:~:ggg ;:1• 
----- - . ----------------------- ---- ---------- - ------------- ---------------- - --- - ~,I 

H• 1$-' 
•1:~1 Xl 859.000 -0.000 815.000 924.000 14.500 14.500 14.500 -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 
f/ ,,, -- - -- ------- - . - - - - -..--- ---- - . - -- ----- -- - ---- - ---- --- - --- ---- -- --- . - - . --- . 

• Xl 860.000 5a.ooo 815.000 924.000 1.000 1.000 1. 0 00. -0.000 -0.000 -0.000 
GR 583.400 0.000 583.400 1s.ooo 583.100 115.000 Sff2 0 90cl 215.ooo 582.800 315.000 • . -- ' . - ' . - .. - .. -· - - - . - ' . - .. -



r::-..,. .... GR • :>IOolOO 

GR 570.000 
GR 565.000 

815.000 574.200 
830.000 570.000 
844.~00 565.000 

820.000 572.100 825.ooo 5io.ooo 829.ooo 570.000 829.ooo 
a3o.ooo 56a.ooo 835.ooo 565.900 B40.000 565.ooo 844.ooo 
845,ooo 565,ooo 845.ooo 565.ooo B55.ooo 566.ooo 864.ooo 

• II~ I I I 

-• GR 566.000 864. 00 566.000 
6 

GR ~!-~:..!!.~ _ ___! ~~. ~ ~1 566.100 
..-,--- r-:-u C·.d..C:~L-n-. 

~VJoOUU OO~oUYV ;;JO;;JoOVU 

865.000 566,000 865.000 566.100 874,000 566.100 874.000 
875.ooo 565.aoo 884.ooo 565.aoo aa4.ooo 565.aoo aa5.ooo • 

----o9"(r~ 000----~-st,s-;;200· o'94-;-o·o-o---5-t,5-;,-2oncv---.,094-;-ooo :1&s-;--zo·o--g95--;-oo-v 

,. 
.,:~; 565.200 895.000 567.600 

, I, GR 572.000 910.000 572.000 
900.000 57o.3oo 905.ooo 
910.000 574.000 915.000 

572.000 909.000 572.000 909.000 
575.100 920.000 576.200 924.000 :i• 

I ii~ R 5a·1·;·4-"o o 924--;-oo o--5-a1---;-3-o-o --101-s; o·o·o--- -- -<ss-i:--;-3-0 o--i---n-5.-o 0-0- - 5-a 1---;-1·0 o--1"2 i-s.-o o o 5 e1--;-1.-o·o----i""3"1-s.o·o--------.1, ~ 581.100 1415.000 5B1.200 

' 
151 s. o o o 5a1.2·00 1565.ooo - o. o o o -0.000 -0.000 -0.000 :1• 

'' , x-1-- --91 0.--0-0 o- --6 4-. o o o---a 35. 00-0- - -94-2.-0 o o-- -- --5 o.--o o o -s-o.-o o-o-------5 o.-o o o - o.-o o - o.-o o-o -o.-o-""""-----------1_, I 
• 1

,1 GR 583.700 0.000 583.600 35.ooo 583,400 135.ooo 583.300 235,ooo 583.300 335.ooo "''e 
i ,I GR 583.300 435.ooo 583.300 535.ooo 583.200 635.ooo 583.100 735,ooo ___ 5B3.100 835.ooo _________ 1::1 

«rGR---5-74-.--00·0 835.-oo-o--- -5-1-2.-6-00- --a-_4·0.-00-0-- -- -571-.-t>·oo ---84-4-,-0-00-- - -511.-600------a4-4--.,-oo-o - -511.-60-0- ---e-45_--o-0-0--- ,;I 
-1:: 1

1• ~: :r~::g~ ::~:~~~ ~rg:r~g :~::g~~ ~rg:rg~ :~::~gg ~rg:rgg :~~:ggg ~r~:;gg ~~~:ggg 1

1:::1• 
"' ,;--GR- --5"()·4-_--3-oo--a-14.-000 564.--300 875.--o-oo 56·4.--300 875.ooo 56·4-.-000· ---004.-000---5·6""4.ao-o a0-4.-o-o-n---------
1
,.1 

•

1 

.. GR 564.aoo aa5.ooo 564.000 885.ooo 564.900 894.ooo 564.900 894.ooo 564.900 895.ooo 
1
•,• 

,· GR 564 0 900 895 0 000 564 0 000 ___ 904 0 000 564 0 000 904,000 564 0 000 905.000 564.000 905.000 1::1 
• , 1 .,GFr--St16'7til o c,1-4--;;--o o-o 566--.---i·o-o 9-i-4-;;-o o o 566--.;-l-O o 915--;;-o o-o 56·6-;;--l·o o 91"5-;;-o o- 5·6-7.-o o-o------<no.--o· ,. 

• I,: GR 511:000 924:000 511:000 924:ooo 511:000 925:ooo 511:000 925:ooo 512:400 930.000 1;;1• 
,; GR 573.900 934.000 573,900 934.000 573,900 935,000 573.900 935.000 575.000 940.000 1, 

1.,t-G"R- ---5--,.4-; 900-- -94-z-; ooo·--- -sa-J.--0·00---94--z-;-ooo----- -5a2 .-100---i-035. 000--- -- -50-z-;·600- -1-1·35.-000- ----50-z.-30-o·--1c3s ,,-00-0----------·:;; 
e,"

1 

GR 5a2.100 1335.ooo 5al.9oo 1435.ooo 5a1.aoo 1535.ooo 5a1.aoo 1585.ooo -0.000 ___ -0.000 ___ id• 
~J-x 1--•.n,-.--0-00--·--6·4--;-oo·o B3S-;·o·oo----94-2-;-oo 1-.-000----1.0 o o - ----1.000 --0.-000 -o-. ooo --0--.0-0-0--- !~ 1 1 

-~,~BT 60000 835.000 583.100 578.600 874.000 583.100 578.600 875.000 583.100 578.6_00 ,,1. 
r BT 904.000 583.000 578.600 905.000 583.000 578.600 942.000 583.000 578.600 -0.000 ~ 
,, GR 583--.;-7 o o ---o .-0-00---s-a-3-.,-o-o·o--- -3s--.oo-o-----s-0"3-; 4-00-- -135-.-0 o o-- --5a3-.-300 --·"235-.-o-oo---5s-3.30--0~--3-35.-o-o-01---------------1:; 

-~,I GR 583.300 435.000 583.300 535.ooo 583.200 635.000 583.100 735.000 583.100 835,000 lwa 
-•.I GR 574.800 835.000 572.600 ____ 840.000 571 0 600 844.000 575 0 500 844 0 000 575 0 500 845 0000 p·:-

•, GR 565.600 864.ooo 575.500 864.ooo 5f5.500 865.ooo 565.600 865.ooo 564.300 874.ooo "le 
J 11~~~s-1.-1--.--600---a-45.ooo---5-7-o-.---100-- 854.oo--o--- ---s-1- s-.-s-o-o--------a54--.ooo-- -- 575-.500--- --a_ 55.-ooo----5-1-o-.-1-oo a:;s-.--0--0- l;;· 

GR 578.600 874.ooo 578.600 875.o~o 5~4.300 875.ooo 564.000 884.ooo 575.500 884.ooo • r ·75.-5-0 o--885.0 0 0 56..--.--a-oo•---aas-;-o Q'O-- -!:;64.90 o-----894.00 Of---- -5-75.-50 O- - --8940 00 o~-S-75.-5-00 8-95.0--0--0...._ ________ ____.:'. 

• ~,• GR 564.900 895.ooo 564.ooo 904.ooo s1a.600 904.ooo 51a.6oo 905,ooo 564.ooo 905.ooo ;,, • 
1,I GR 566. loo 914.ooo 575.500 914.ooo ____ 575.500 915.ooo 566.100 91s.ooo 567.ooo 920.000 __________ ., 
,r------{,R--51-1-.--0 o 0----924--.-0-0 o 575--.-5-o o 92-4-,o o o - 575 .-so o----925. o-o o- - - - 5-1-1-.-0 o o- -- - -~2s.o-o-o---s-1-2.-4o-o 9-30.--0-0 o- !·; 

.1.,LGR 573,900 934.000 575.500 934.000 575.500 935,000 573.900 935.000 575.000 940.000 .• 
~ GR 574.900 942.000 5B3.000 942.000 582.700 1035.000 582,600 1135.000 582.300 1235.000 1•: 
I, GR--se-2 .-1 oo--1-33s-.-oo-o--------ss--1-.-9-oo----i"4"35 .-00-0---- - ---sa-1-.-s-00-- -1-53s-.-o oo - - - - -sa-1-.-00 o- ----1-505-; 000------0-.-000- - -0.-00_,.______ _________ ,,, 

I 
;.,1. •l''.1 Xl 921.ooo -0.000 835,000 942,000 10.000 10.000 10,000 -0.000 -0.000 -0.000 

J dl,-x"2"----o-.-o-o-o--- --o--.o o o~----0-.--0-0--o ----- ----o--;-o o o- --...-0-.-0 o o--- ...-0-.-0 o o-- -- - - - --1-.-0 o o--- ---0-.--0 o 0,-----0.-0 o-o~-~---0--.--00-0 ·,-
________ 'n 

e I" 1 "iie 
- !i; Xl 9220000 64.000 835.ooo 94211000 1.000 1.000 1.000 -0 .. 000 -OaOOO -0.000 !wl 

I,. ~-Gi,---5-a-3--.,-7-oo- -- - o;-ooo 5aJ-.-6-oo~-- Js.-ooo----553.--400- - -- -1-35 .-000- - -- - saJ;'.300-----235--. oo-0-----553-,-30-0 335--.--oo-o :; 
ei,, GR 583,300 435,ooo 583,300 535.ooo 583.200 635.ooo 583.100 735.ooo 583.100 835.ooo '.'•• 

1,,, GR 574.aoo a35.ooo 572.600 840.000 571,600 844.ooo 571.600 844,ooo 571,600 845.ooo ~'L 
,/-"GR-- -5'rl" ,;-6·0-0- --a-45. 0 00- -- - 570. -7 oo-- --- 854 • 00 o- - - - -570-.;-100- - ----e-54-. O O o- -· -570-.-10 o--- - 855-;, -0-00-- - --- 570; 'l'O o- ---a-s5.oo ::~ I I 

.,,- GR 565.600 864.,000 565.,600 864.000 565.600 865.000 565.,600 865.000 564.300 874.0GO ,/41 
u GR 564.300 874,000 564,300 875.000 564.300 875,000 564.800 884.000 564.800 884,000_____ ~ 
,, -GR-- 5titr;8·o-o-- - --a-as. o o o--· - -564 .-a o-o--- - 885-.-o o o -- - - 564. 9-o o- - -- --a94-. o o o - - - 56"4" .-9o o- - - - -094-.--0 o o--- -S64 .-9o o- ---89s.-o o o ,'-i 

•I·· GR 564,900 895.000 564.000 904,000 564.000 904.000 564.000 905.000 564.000 905.000 :-,1• 
i., If -~:-----~~~-;_~~~------!;!.:~~~----~!-t~~~~---~;:~~~- ---~::.:~~~---~!~:~~~ ---~~~~~~ ---~;~~~~~ ~~;~~~~ ~-;~=~~----------11 
•"' GR 513:900 934:ooo 513:900 934:ooo 513:900 935:ooii 513:900 935:ooo s1s:ooo 940:000 1::1. 

L GR 574.900 942.000 583,000 942.000 582.700 1035.000 582.600 1135.000 582.300 1235.000 ____ 1· 
I, -GR- ---582·.-l 00---1--335 .il O O -- -- 5-8·1.90 0 ----1-435. 0-0 0 - · - -·-58i.800--- ---1 S35 .-o-o o----- -·581 .--80-0 -- ---15BS.--OO o- -o .-0-0-0 -o.--o O O -------- .-

•

1.' ::I• Cl Xl 953.000 48.000 600.000 681.000 :31.000 31.000 31.000 -0.000 -0.000 -0.000 ,, 
'..l-GR---502.-000 ---- 0.-000 ---5a1.-soo--- -10-0---.00-0-- ---sa-1-.600- - --- -200-.0-00-- - - 50-1-.-500 -----300-,ooo~--5a-1-.-4-o--o- -00--.--0-00>---- --- -~ 

• GR 581.200 500.000 581.000 600,000 571.000 600.000 568 0 100 605,000 566.900 610.000 
GR 566.900 610.000 566.900 612.300 566.900 612.300 565 0 900 615 0 000 565.100 620 0 000 • - . -



., ,.,, ·• ,, ,,, '" ,· 0,'" _,, •• • '~ II ,11 '" .. , ... .m•••ru,,,, , '•" .,., ".,, I ,.,,o ,, .. ' A ,, ,. ~ ,.., , • r '"' 

• GR 566.200 630.000 566.200 632.300 566.200 632.300 566.700 635.000 
GR 566. l o·o 645.000 566.400 650.000 566.400 650.000 566.400 652 • 3-00 

! J I 0· ,GR 566.600 655.000 567.500 660.000 567.500 660.000 567.500 662.300 

566.400 64.0.000 
566.400 652.300 
567.500 662.300 • 

-• GR 567.500 665.000 569.900 670.0-00 569.900 670.000 569.-900 672.300 
GR 573.400 680.000 573.400 681.000 580.800 681.000 500.000 - 100.0.00 

569.900 672.300 • 
580.7.00 800.000 8 6 

···-G~-'Sff0-;60 o--go o-;;-o o o-- 5·eo-;50 o. 1 o o·o-;o o o· 580750-0 rto o-;;-o o·o- - ----o-;o-o o -o-;o-o·o ·--- - o-;-o-o·o -o-;o·o I' 
•J:I Xl 954.000 48 0 000 600.000 681.000 1.000 1.000 1.000 -0.000 -0.000 -0.000 j11

•. 
i,:BT--·· 1-,.;·000--- 600.000- -501.ooo---s11.10·0--6·to. ooo--5e·1.oo-o-- -·-511.10·0---6-i-2.-J-oo 50·1-.;-ooo-··--5·11.-70~-------- r, ·1 1 

eJ,: BT 620.000 581.000 577.700 622.300 581.000 577.700 630.000 580.900 577.700 632 0 300 I'• 
,! BT 580.900 577.700 650.000 580.900 577.600 652.300 580.900 577.600 ___ 660.000 580.900 ---------" 
.r-sr-- ·-5·17.600--- ·66c.300·---s110-;aoo 577;6·0-o- --6-10-to·oo 580.000 - --5·11.600 6·12.30-0 500.-000---5-11.600- ;,, 

1 •i'i {~ ::1:~~g 58g:~gg ~!I:~gg 1~g:ggg 5;~:~gg 2~g:ggg 5;~:~gg 3~g:ggg __ 5;~:~gg 4~~:ggg ________ r:i'• 
1 • • .~--GR·---501-.200--500·. ooo· ----·s0-1-~-oo o-·- ---60 0.-000 -- -s-1-1-.0 oo --600·.oo o · - --568 .-1 oo - --605 .-oo o- 561>-.-900 · ----ti·i-0-.000 -' ;I 
.1 .. I GR 577 0 700 610.000 577 0 700 612.300 566.900 612.300 565.900 615.000 565.100 620.000 ,, • 

1, GR 511.100 620.000 511.100 622.300 ___ 565.100. ___ 622.300 566.300 625.ooo 566.200 630.000 ----~: 
•

1

., ·-GR 5r7.7·oo 6311.ooo--s-1-1-.-100---6~2.'.3110 566.200- 632.-300----566.7oo··----6·35.o·oo 566.4-o·o o41l.oo· - ,: 
... GR 566.100 645.000 566.400 650.000 577.600 650.000 577.600 652.300 5660400 652.300 ·•1• 

u GR. __ 566.600. __ 655.000 567.500 660.000 577.600 660.000 577.600 662.300 567.500 662.300 ,, 
J---GR · !:r6·7.5·(t0 · 6'65.ooo----S69.-900 67i>;-OOO 577.600 &1·0.000 57·7.60·0---612,,31tO 69-9'00 672.30-0 ,. , 

•. ,1 GR 573.400 680.000 573.400 681.000 580.800 681..000 580.800 100.poo 580.700 800.000 He 
,i GR 500.600 900.000 580.600 1000.000 580.500 1100.000 -0.000 -0.000 -0.000 -0.000 " 

--------- -- -------------
'" •1· Xl 985.000 -0.000 600.000 681.000 30 0 500 30.500 30 0 500 -0.000 -0.000 
, X2 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 1.000 -0.000 -0.000 ,I.I,,--- --·-------.. • __ _. ______ ----- ------------ - - --·-·- -· ·- ··- - ------------------·-
,i Xl 986.000 48.000 600.000 681.000 1.000 1.000 1.000 -0.000 -0.000 -0.000 

• .' GR 582.000 O.OOO 581.800 100.000 581.600 200.000 581.500 300 0 000 581.400 400.000 

-0.000 
-0.000 
---------

::1• 

'5; 

::1• 
,, . 

,f-~1....-2-0·0--500.-000 5a·1-..001> 600.-000 s11-..ooo-- 6·00-.ooo-------s&0.i-oo---6-0S.1Joo--566;9o·o 61-0-.-00-0- ------~;: •"I GR 566.900 610.000 566.900 612.300 566 .. 900 612.300 565 0 900 615 0 000 565 0 100 620 0 000 :,.,. 
1,• GR 565.100 620.000 565.100 622.300 565.100 622.300 566.300 625.000 566.200 630.000 '') 
,,-GR--56b.200----6·30.000·--566.20'0 632.3011 566·;-200--632.300 --·--5660 "700 ---6~5-.1100- 566.4·0·0- 64·0-.oo•----------flU i,J 

•~,I GR 566.loo 645.ooo 566.400 650.000 566.400 650.000 566.400 65c.3oo 566.400 652.300 
1

1,•1• 
, GR 566.600 655.ooo 567.500 660.000 567.500 660.000 567.500 662.300 567.500 662.300 " 
LGR- --S6-r;5·oo--66~i';; 00 0 ---51,9.901>---iH o.o O o-----S69'."90 o- --6·7 o-.o O 01------ 5·69 ,;-9"0 o---6'72.-30·o 56'9.9"0"0 6 7c.J-o---------.::! 

• GR 573.400 600.000 573.400 681.000 500.soo 601.000 500.000 100.000 500.100 800.ooo , • 
r_ GR 580.600 900.000 580 0 600 1000.000 580 0 500 1100.000 -0.000 -0 0 000 -0.000 -0 0 000 1

' 

J,1,
1
~-

1

-Nc--- .040-- - --.-o·35 -·--- ;032---..-0.1100-- --o.-ooo--·-----0-.0011------o..ooo--- ... 0·;110·0-------o.-ooo-- -1l.Oil------- ·-·· 
•· 1 • ' •1· ·1,,1 Xl 1030.000 37.000 565.000 700.000 50.000 50.000 50.000 -0.000 -0.000 -0.000 '• 

,. -x 3---1-0-. -o o o-- --o .-o o o-- - --~1r.01to ------·o. o o o · --- ---o-.-o o o-- --1 o o.o o o- - - · --- -o-.o o o--- --~ o-.o o o- -- --o.o o o-----0-.00 o ---- ''.I 
• L GR 581.900 0.000 581.200 100.000 581.200 200 0 000 580.800 300.000 581.000 400.000 

~I GR 579.900 500.000 581 0 100 565 0 000 575 0 400 587.000 574 0 900 590 0 000 573 0 900 595.,000 l'j. 
,.-·GR 57-2.S1Jo--600.1>1Jo 57i-;-ooo--fro5.-o-oo--- --5tr<J·.-000----6-to.ooo---560.aoo 615.1lilO 5613.o·oo 620.01>-------- -" 

• ! GR 567.400 625.000 566.600 630.000 566.300 635.000 566 0 200 640.000 566.300 650.000 I'.:!. 
) GR 566.800 660.000 568.300 670.000 570.200 675.000 570.400 680.000 571.700 685.000 :,,I 
',, LG R · --s=, 3.1-0 o 690· .w o --5·7·4.81l11 695·.-w o-- - - 5 7-4.911 o 69 6-.oo-o --- - -··5--r-7.7ito•-- 1 o o.oo o- --5•1=, .51J·o 0 01J.01J1r ---- ----,, 

.I., GR 576.600 900.000 576.600 1000.000 577.000 1030.000 576.800 1100.000 577.500 1200.000 , • 
I GR 578.300 1300.000 579.200 1345.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 : 

, 'J1~ - NC - ;oo0·-- - · - -. 035 · - - -- • 032-----0·.-o·o·o· -- · - --o ;ooo ·· · ·-··-·o.oo·o- --- --=o..-o·oo- · -~-o. oo·o - ··--· -11 ;o·oo-- - ----0.-0-00 -----·-·-- ·-----··•: I . - . - .. 

•1:, Xl 1736 0 000 40.000 374.000 492.500 700 0 000 700.000 700 0 000 -0 0 000 -0.000 -0.000 ,:e 
1
•. ---~~-- --5!~-:-~g~- - ---~:~~g- ---·~;g:~gg 1;1·:g~~ -- -~;g·:~~g- - -;;~: ~~g ----5;!:~gg-·-·-;;~:~gg· ---~;!:~gg·- ---;-;f:·~gg---··- --------iJ 

•I.. GR 577.200, __ 377.900 576.100 ___ 381.900 575.100 385.800 574.100 389.800 573.200 393.10·0 ·---- ,I. 

~ 
-·-GR-- --s-12 ;4'00 39'1'."70-0--- 5-7-1-;5·00 40·1 ;6i)O 570,.'3'oo-- - 405 .60 o- -··-569;400·--·4·09.5·0·0--- 56fl.•4i)-o---4-1'3.S-O-O l'.'.r 1 ' 

., GR 567.600 417.400 566.900 421.400 566.500 425.300 566.000 429.200 565.700 433.200 ;,. 
GR 565.500 437.200 565.400 441.100 565.500 445.000 565.600 449.000 565.900 453.000 · 

~.---GR- --51>6.5110-- .. ·ffS-6·. 9o•o- - -- 561.200---- 460-.-soo-----5o•a·.-o oo -------•ff&4.So o,---569 .o'Oil -· -----1+·6B·.-1·0-0 ---- 569.-000- - ·-4-12.1·00-- ---· ----.. -___,'·, •!'"; GR 570 0 600 476.600 571.700 480.600 573.400 484.500 575.100 488.500 577.500 492.500 1'1• 
.' GR 577.400 550.000 577.300 650.000 577.400 750.000 577.700 890.000 579.500 975.000 ~: JI I,,__ _______ ---- _ __,__ --- --- --· •·- -·-- -- ------------- --- -•---- --· --•· ·- ---- --- --- ----- - ----- ---- ------- -- -------- - .....:!.,' 

• Xl 
X3 

2436.000 
-0.000 -.,. - ,. ' . 

31.000 
-0.000 

103.000 
-0.000 

_.,. , ...... " . 
285.000 
-0.000 
, -

100.000 
-0.000 

100.000. 
485.000 

700.000· ... 
.;n.ooo· 

- ••1 -· • " ~ 

-0.000 
-0.000 

. . - ~ " . 

-0.000 
-0.000 

-0.000 
-0.000 • 



~H ~,~.~00 190 0 000 572 0 200 195 0 000 571 0 100 200.000 
GR 567.100 215.000 566.400 220.000 565.600 225.ooo • GR 564 0 600 240.000 564 0 800 245.000 565.200 250.000 
GR 568.800 265.000 569.900 270.000 571.500 275.000 
GR 577.400 285.000 577.300 385.000 578.200 485.000 

,"-oR-- 5-19.aoo--e,os-. ooo - ---·o-.ooo-- -o;ooo· --~-o. ooo-· --- ·--o-;. ooo- -
-~ 

• ' ar ~.ooo 1120.000 1620.000 1160.000 2055.ooo -0.000 
I I 

57.0.200. 
565.300 
566.400 
574.700 
577.700 

·---o-. oo o
-o. ooo 

205.ooo 568.500 210.000 
230.000 565.000 235.000 

-~ • 255.000 567.800 260.000 
280.000 575.100 281.000 • 
551.000 578.600 585.ooo _________ T, 

-- - - o; o o o- - ----- o.-o o o----..... o-;-o-o·o , 
-0.000 -0i000 -0.000 'fe ,, 

.I: X3 10.000 -0.000 -0.000 -0.000 -0.000 500.000 -0.000 -0.000 -0.000 -0.000 l'I• 
WI 1'ix-i--3·tso·. oo·o ··---25-.-0-00 · -- -20-0 ;ooo 3-0 o-. 00-0-- ---150 ~-00-0 15·0 .-o 0-0---150.000- - ---o .-000-------0-. 000--------..0.-00 

GR 580.600 0.000 583.100 100.000 581.300 200.000 579.600 208.000 575.200 216.000 ' 
'. GR ___ 5-7-:3-;90·0---220 ;ooo- --5·1-i--.e;oo---225·;000--- -5t;g-.;900- - -230, 00-0- - -!;i69.-g-o·o-- -z35·;000---5e;9.;-3-o-o--- --zt.0.00--0----------f 

, •1•, GR 569.100 245.000 568.800 250.000 569.200 260.000 570.800 270.000 571.100 280.000 ,,,,. 
0 ,l-GR 571.700 285 0 000 573.000 290.000 574 0 100 295.000 576.400 300.000 577.900 __ ~400.000 " "I GR---5197000--· 5·00-.-0:00- -- -5-19.-i-oo- - - --600 .-000 · - ---s-10.?-oo - --6~5. 000-- - --510-. 100 ----100.-000---510-.90·0 · ao·o-;ooo----·- ::f 1'J 

•1::~1 3686.000 -0.000 -0.000 -0.000 500.000 500.000 500.000 -0.000 .600 -0.000 ,. 
" 

1

,,, -3--to.-o o o -- o-; o o o ~o.-o o-o--·----o.o·oo --o.-o·o o ---- 5·o o· .-o o o--- -=o-;-o o o -0.-00 o --0.-0-0-0 --0.--0-0 n-------------,.,1 
•• I NC .040 .037 .032 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 ·:,. 

, ',~I --~ --- --- ----c,. - n--- ------c:: ----=• ---.a. --i,------, - ---------,"' 1,, ,~i--4-t00-.1nro 21-;·tr00 41-1-;o-oo s1t0.o-o-o- soo.-o·oo s·oo-;uoo 500.-0·00 -0.000 -0.000 -o-;o-o·.. ,,, 
• , X3 10.000 -0.000 -0.000 350.000 -0.000 550.000 -0.000 -0.000 -0.000 -0.000 "I• 

,' GR 501.000 0.000 500.900 100.000 500.600 200.000 580.ooo 300.000 578.900 400.000 :: 
, ,i--GR--s-1 0-;2 o 0--4:i-1·; o o o---5-7 5-; o·o-o- ·--1+1 9-;o·o o 5 74-;-7 o o-·- -t,21)· .00-0·---5·7 3-;o·o 0----4:25-; o o-o 51-1--.-2 o·o 4 3 o ;;-o ,"1 .L GR 570.500 435.000 570.400 440.000 570.400 445.000 570.300 450.000 570.000 455.000 1,,t. 
6, GR 570.300 460.000 570.300 465.000 570.400 470.000 570.500 475.000 571.800 480.000 1:;/ 
1.,i-G1<---5-1-z.500----40s.-o·oo- --513-.-20 o- --490;000- 575";1ro·o----494-.ooo 578 ;·10·0 -- so-o.oo·o 579.500 6·0-0-. ooo ----1,; •i••I ~~ 501.000 100.000 583.opo 110.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 '°/• 
·~ .030 .030 .030 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 " 

a,;, Xl 4236.000 32 0 000 592 0 000 644.000 50 0 000 50.000 50 0 000 -0.000 -0.000 -0.000 ::1, • 
., ,tx3_---G10.ooo -0.000 -0.000 592.000 -0.000 644.ooo -0.000 -0.000 -0.000 --~-0.000 ,·1 

.,, ,~-. GR sa2-;;-o-oo-·---o.-o-o-o--s8-1.e.oo 92-;o-oo 5e,-1-;-200--i·9-2.ooo 5-S0-;8-00----29-2.--000·------s-ao.-10-o-- 392.0il 
•, GR 580.ooo 492.000 580.100 592.000 570.200 592.ooo 569.200 597.ooo 570.000 602.000 

GR 569.700 607.000 569.000 612.000 568.100 617.000 568.100 617.000 568.100 618.500 
, G-R-·St>0.-1-oo e-1-s-;-5-0-0 -5Era-;9oo 622.-0-0·0 56s-;000--e.-2-1.00-o----5t,-9-;-20· 6-3-2.--o·oo 57-o.o-oo e.:s-1.-0-0-11-----------, 

.~,, GR 570.600 642.000 570.600 644.ooo 580.ooo 644.ooo 579.300 692.000 579.600 792.000 "t• 
f• GR 500.400 892.000 500.100 992.000 580.500 1092.000 5ao.3oo 1192.000 580.ooo 1292.000 " 
1 .. -GR----519.60·0---i-392-;000---51-9.300- -i-492..,-000---- ----0.-00-0-- ---0,,000 -----o .-000· -- - --·-o. 000--- - ---0.-0-00 _ -o.--o·on---------~; 11 

•i;:' se 1.250 1.310 2.500 -0.000 50.500 1.500 400.000 0.000 56a.100 560.100 
1

,;;j:• 
' ----------~~ ,,. -x-1--4-z-01-.-00-0-- --32 ;-ooo---- 592.·o·o-o-- --t,4·•~·~ o·o·o--- --1+5-;oo-o--- -4:5. oo-o - · -45-.000- - ---· -o.oo-0-----0-.-oo·o----o.o·oo ·., 

4I "fl X 2 - 0 • 0 0 0 - 0 • 0 0 0 1 • 0 0 0 5 7 7 • 4 0 0 5 8 0 • 0 0 0 - 0 • 0 0 0 - 0 • 0 0 0 - 0 • 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 lsoJ • 
fii X3 10-.000 •0.000 -0.000 592.000 -,.0.000 644.000 -0 0 000 -0 0 000 -0.000 -0.000 'i 

, llj1111n 6. o-o-o--s92.-o-oo seo."1-0·0•---5-1-1-;.-4·00--61-1-.-0-00 5tt-O.o-oo- · -5-1-i.-300---,e;-1-1.000---s~oo soa.-i-0-0------- -7 '.'. 

•1::! ~~ ~J::~~~ 58~:~~~ ~~~:!~g 6!~:~gg ~:~:~~g i;;:~gg ~:!:ggg ~!~:ggg ~~~:~gg 3~~:ggg !~I• 
,. ,--GR---5ao.-oo·o- -492 .o-oo 580.1-0 0--5-92-. o o o-- s10.20 0----592.00 o- - - 56-9.,-20-0-· -·-s-91.000,---5-10.000 60·2.o-0-0-·--------_.,··• 

ei,: GR 569.100 601.000 569.ooo 612.000 568.100 617.ooo 560.100 617.ooo 568.100 610.500 i°;II• 
1. GR 560.100 618.500 568.900 __ 622.000 568.aoo 627.ooo 569.200 632.000 s10.000 ___ ~637.ooo____ r· 
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