
z 
0 
z 
::i 

x' 'I 

Io 
I~ 
I ., 

I 
1 Union 
I 

WATERFORD 
TOWNSHIP 

•AKLEY PAR
1
K RD ,.... 

BOCH 
I 
I 
I 
I 

?Dl:'\'1r:-¢ ~ 

Green 

Lo.ke 

1
'")( F -1--3---------

~~~~-==t:~ 

------, 
--7w.i..TER &:j 
EcYCUHi;1 S:EW[R __J 
CDll[R i..-= -

I 
I 
I 

LNUT ~AKE 

[M.'J'Lt .fill,/. 
'T"' 

I 
(--,-... 
I 
I 

ROAD 

~ 
w _____ I-

C,') 

_j 
<[ 
I 

0 
0 

R., 

I ,a, 
I -~"-

g 
" ., 

! 

~v, 
.: 

,.,- MAPLE 

14 MILE RDA 

'I_•• 

i \ 
ROAD 

WEST BLOOMF 
OAKLAND COUNTY - -- 1500 

I 
I 
I 

Co.ss Lo.k 

-----1-1-n-------
OF ,U 

) 
I 

ORC L I<E 

Si:ro.its 

I 
I 
I 
I 

Drcho.rd 
Lo.ke 

VILLAGE 

MDNTESSOO • 6500 MAPLE ROAD 

~, ~, ~, 
~ 

I 
I 

----------1-0 
~Ol0Al£ I ~ 

g Ii 

I 
I 
I 
I 
I 

i"'µ 
~~ 
If . <C 

D 
Q::'. 

z 
D 
f-

511.VatWOOO L:J 
z ,_, 
::::;: 

1---""..,.,..-L-.J § I I I ~ 
I ~ 
I i 7500 

Q'. ! 
<[ 
I..,_ 

• ?,1·78 32-7/r 14. MILE R• AD~:/1 _ 35--1A- -~-°' 
CITY OF. FARMINGTON 

,g 
~ z 

,. 
?;,"-" 

q ~ 

.,., ,~ <1 l:j I 
-;~- • ':! 

~ 

w 
~ 
<r 

. -,./ .... . . / 

· Lo.ke 

H,I. · l?D 0 

w 

3 • "!i 

W#.\" 

E~ 

§ 

Is - p!l,i'B I;'( 

>.e'JJ~DH 

"' cc 
0 ! - ""1.rn>N 

- • ~.,.: .... _., . .,.•l.»; ,· . 

I 
I 

\J o.lnut 
I 
I 
I 

LoJ;:e 
I 

. 
C 

~ = 
lAWNOALE 

\~A!..Nur LK 

'-J''°' 

KNOLLWOOD 

ccur~'TR'f CLUB 

3 

~ ~ . . 
~ 0 0 0 a ~ 

, 

.? ll ~ 

Lo.ke 

P-, 
1--1 

::i::: 
lfJ z 
$;:: 
0 
E-< 

LONE 
PINE ROAD 

0 
,-:i 
r:c:i 
t--< 
µ, 
~ 

l5-I 0 
0 
.....:1 

6'/A CD 
_i 

LEGEND 

*FS+ FIRE STATICli f+ 

,:_:-). 
p~ .1..0\0 ~ ;, 

__ .,,. .• 
REatE,\TI0N -~- '"'"" a 

* s,'t~JE 



) "'·· 

' ::. I Sl -<t 
9n.s 

,U/RROfr l-'r.F 
l<L 9!J<r I 

wesr Hl001u·,a O LAI.:£ 

Fl ~~!I 5 

!MORRIS LAKEI 
! 1 9,;.,• ~ 

i 

LEGEND 

FIS - WEST BLOOMFIELD 

5850-10-1 

Channel Bet. Woodpecker 
and Morris Lake 

Section 

Floodway 

Flood Fringe 

Scale: 

I 



~. 
JI 

+_ \ "-
- - ---- _ __,,__ . - -- - -------.----+ 9rZ4 

J 
' 

\\,,, 
,: J 
/.~~.,. 

r ,. 

MORRIS LAKE 
EL ~U 4 

J '--1, .. 
'~ 
• 

• 

'ElO LAKE 

' , 

• 

, 



+-

West Bloomfield Twp. FIS 
Walnut Lake-

Outlet 
Legend 

Flood Fringe: I --~ 

WALNUT 

Natural Floodway: --
Encroached Flood way: - - - -

Scale: 1"=400' North 

' -

lAKE 

I 
---L-

I 

_J_ 
I 

-



1· 
,/ 

REVISIONS 

i 
< 
> • ,, 

~I 
m z 
0 
C 

' n z 
> z 
0 m 
g 
0 

"' • -
0 
> ; 

t-r 
C 
• • , 

1--1-- 1--1---j-

c.... 
0 
;:r 
z 

nC/1 
-,, oO 
o :a:z 
:z: "' 
-! C _rQ:> 
• -! n-
. Z)> 

3: G) z 
- rno 
r,z 
:i: G) rn 
;; i ::0 
• fTI (/l z;o 

v,z 

0 
J) 
::,: 
r 
J) 

:z 
D 

n 
0 
C 
z -~ 
-< . 
3: ,_, 
n 
I ,_, 
~ 
:::0 
z 

J) 

z 
D 

::;: 
0 
0 
D 
""O 
rn 
n 
;:,;; 
rn 
;o 

r 
J) 
;:,;; 
fTl 

111 
I 
IT1 
Ill -, 
z 
0 

-z 
() 

~ 
rrl 
(/) 

-I 

rn 
r 
D 
0 
3 
71 
1-f 

rrl 
r 
0 

-I 
D 
~ 
z 
(J) 

:c 
1-1 

-0 

71 
' 
1-f 

' (J) 
' 

n 
I 
J) 

z 
z 
rr1 
r 

Cl) 
rr1 
-l 
:E: 
rr1 
rn 
z 

3: 
0 
;;u 
;;u ,_, 
(/) 

r 
:D 
:;,;: 
rr1 

L.. 

0 
a, 

2 
0 

en 
co 
en 
0 
I ....... 

0 
I ....... 

• 0 
0 
m 
z 
0 
C • n 
z 
• z 
0 
m 
0 • 0 • • 
-
0 

:; 
-
' • • • 
-
• 0 
0 
m z 
0 
C 

' n 
z 
> , 
0 m 
0 . 
0 • . 
0 

• ·• m 

z 
0 • 
" 
-. . 
I[ 

(,1 
D 
D 

• 0 • r 
n 

0 

' ' 0 
z 

en 

0 • > 

' z 

TOPOGRAPHIC INFORMATION 
DATE OBTAINED 1 ·--~ 

c_ DATE BY BY 

[_v_TJ 
DATE UPDATED 

BY BY 
I 

---~---------J 
Job No. 

Con 
Con tr. No. T"b No, 

TVP!! 01 
Job No, 

SMCHit No. 
o, 

SliN'I No, of ~l A, Built ~.-.:dun 

Count-., 
City No, T""1>. "lo. Vllla,o,r No. No,,n 

in CounfY il'I Coun1y In Caunly St•1'! S1;,,tc , 
CooLtruction 

Contract Job Cod~ No. 
DRAWING 1ssuE DATES I CHECKED! ··o/\TE-- BY · I _L_ _ ~·~ ~ ___ _,.__ ___ ~ ~..J..~ _.1_ ~- r-1---- ....J._ , , 

OWNER I I ! "P~-~M,.... __ ,...1 ____ +----- I 

UTILITIES TEL: ELEC: :GAS: PIPELIN~· ----- I OA. 
1 

i l 2 J '1 5 6 7 8 910111' 131415161718192021222J742526?72R?91ClJ1]233]0IJ:"13G3738:HJ"10,11,17,:34,1l,15,rn,17,1s1950515753 87980 
APPR.AGENCIES -- -----------'-------+--------! CONS"'."R i i ::.;: ·:·,.: •.• 7-~ ;::; :::;: ,.. r-- -·-r-+--11r.r.~ -

1

ic;,;~::•+-+--+-+-'-,;;, __ ~_ ~=h.1.;,,;,-;..:+:..:., 
s100ERs ------~-------- 1 1 ::H i;n :.~ -· ~ --·· ,'7. - ·- .... - ~ .~ ~ -

-· ,._.,._ - ··--- ···--·-·--·--·-·--~-·---·--------· -·---~----- ---- -------·------------------------- ---~,--.. -------------·--·. ,.,_ -··•~~ .. -..-.. , .. _._ ··-·•·'"'"'-·~-

~Jntf'r ~,,Jocc £/-evn:f.:-,1 , c,l'l 

W W ID ill W ill W ru ru 11) u r- 1-. lJl 
o tn O u1 o tn o 

' 

; 
' r e 
I•• 
" ' 

' ' 
• I ~ 
' 

'" +----'x'\--IJ-H+----+-----+-------if---------1-------1 .... < 

0 , 

< 
, 

'" ~ 25 " "'~ EDGE OF ,io1rnrs LAKE 

1 ~ I'\. 

;JC "' ~ " : ~ i~ 
x I 

~ 5--
" 

~' 
V ~ +-----+------ \~'~, 

i ~-~ 

~ m_~ __ \,•~\ • 
.0 I 

0 
~ ' 
~ 
i;+ ;;;-.'l 

[,J +-------1------+----- --
.j, 

CT! 0 

'.I . ~ 
~ ,-, 
s-

4 -

' \ 
' Bi. \ \\ ,· SHALL CIJLVE 'l' 

~ +------+------+-----+-~---'~\ 

. -, 

. " \ 
c:: 

' 
: lu 

01 
0 

,, 

' ~ . 
~ ---·\ Ss. . ~ ~ ARROl<HEAIJ ImAD 

?, \ ~\ • CIIECK llAM 

'" ,, 
25 _§ I 

. ~ --+---r ' i WOODPECKER LAKE 



-

-

, ___ 

-

REVISIONS 

,_ 

l-
0 
::c: 
z 

n(/) 

"CJ oO 
0 :z: Z 
:Z VI 

c:: 
----i r- Ri 
,,. -1 -:' Z> 

"'z ?:: 
- ,,, 0 
nZ 
:r: Glrrl 
ci ;; ;:o 
,,. ,,, en 
;z:;; 0 

VI z 
• 

-z 
0 
• 

"' ro 
" n 

" ... 
0 
0 • ~ 
e, 
ro 
~ 
~ 

1 
' .,, 
e • 

_) 
' ' . ~ 

"' a .,, 
~ H "' . 
'" " :r. "'~ .... ,-,., 
< 0 
ro 
~ '" " • , 

n 
CT 
I, 

"' c-:.-,1': L 
:I ~~~ 0 

"" UJ 

'" >-• z -l • 0 • C z " 9 
0 

' . " _en_ 

• > • • 

• C 
r 
r 
g 
• 

D 

~ 
" 
' • • • 

• C 
r 
r 

" , 
z 

0 

~ 
" 
• > • • 

• C 
r 
r 

~ 
% 

0 • 
" " 

n o o . " , 
l'I LI ,l 
n n ~ 
> X Z 

~ 

, 
• 
" C 
< 
! 
• < 

~ ... 
n 
n 
0 
< , 
r 
" " 8 ·, 

% 

~ 

~ I 
X < 
0 " • • 
~ ~ I 

I-' i--' 

II~ Ii I 
~ ~ 
0 0 ~: -1 

ru 
0 

,. 
D 

en 
D 

OJ 
D 

,-,. 
8 

,-,. 
ru 
0 

,-,. 
~ 

,-,. 
01 
0 

,-,. 
CD 
D 

ru 
0 
D 

ru 
ru 
0 

11) ,. 
0 

ru 
gi 

ru 
w 
0 

w 
0 
0 

- - .. .... 
'1--l I I I ~!.! 

086l8LESlSlSOS6 8~H'91·Cil•t-t,f:t,~ti1V0 6[8El£9L'SCVEEElELCll£6l8lll9lSltilClUllOl618lll9t l l>lE:L llLOl 6 8 L 9 g V Cl: l 

" m <D 0 
0 0 

(D ,-,. 
0 

ffi 
D 

(D 
w 
0 

CD ,. 
0 

I 
·ot,1 ;ipo::, QOf 

rn 
Ul 
0 

I 
1,.,i1uo:;> 

uo11.;1nJuuo:i 

rn 
OJ 
0 

I 
illllS 

CD ...,, 
0 

I I I I I I 
~l•IS A\unn:J Ut Aiunu;) UI A.iunO::J UI U0p:i.>s )l/"18 IV 

u1 op,, ON a.6tl11f/\ ON dMJ. ON ,'.i•::) 
"Juno:, 

rn 
CD 
0 

(D 
<D 
0 

~ 
0 

I 
I~ }O 'ON ~45 

" "ON IM4S 

l!l 
0 

<D 
11) 
0 

I I 
ON qor ON q•J.. ·oN 'llUO:) 

JD MIA.L UOJ 

<D 

~ 
.,, 

,: 

'" u, .... 

> I \ \\ \ I I I I I I I I I I I I I 
u, ::0 ?: ~ 
oo O :-.C: 0 
v,q,so 
0 G'"I I;-+ ., .. 
IHr-1~ 

1-1 z ,-( 
0 >" M 
I H to r 

'"--\ ~\ 

' 
t-

+ 
n-~ 

<!~-,-

' -: 

t 

..., '-1.. 

" 

+ 

. 

~ 
1en Hlll D1tivc 

-- ~-=k:: . -
''r I I --k::---J1~..,._--,.,=,..,-· - vate Fir idgc 

iii I D,im .... 
La 

~-r--1~ \ t\l 
PrLv~tte r.jridgl.:" 

~ 

z.,.--l---\ 

" -\ "" 

,,, I\ 

"'--+-\ 
1 

u,----

-a~I 

~ --JI 

Wdt ~1,1p1 e Ru.1 

l11r.1lkt~c.1~• Br iclgc 

\ 

;-,;:;;~o 
;o z 'j 

n •· ,.::: "':I . 
.,, 
.... 
u, 

lfa lkway ~ridge 

Walkw.:i fl ridge 
+-----+-----l------+----·+----+----t---::-==x--;;J.I 

t-

+ 

.• 

-----

I I I I I 

l 
' I I ' I 

,,. __ 
..., __ _ 

N 

t 

I I 

' I 

I 

I 

i :,1,1, 
i 

:,---\ .. \ 

E,-,..-+I :-, c, 

I 
I 

Mirldl<•l~elt: Rortd 

,, \ 
"1-~ 

\ 

Dam 

;;-W-

-=\l 
•, -~,. 

"' 
\ __ \, 8 

~-~ 
5: ' ~ 

"' 
is; 

ifs!;;~ 
'• rr.;;; 

,H 

11 

!Cl 

0 
01 

Sc:hooll Ac:ce66 Cullve.rt: !Jl 

Sc.hmfl AC"cess Cu.Jlvert· 112 

t!"., 
\<J,1.lnuL Ln , Road 

Walkway Uri ge 
-

Walkway Ilr.i 
· lalkway lfictge, 
dg~ 

~ 'Doherty Ro, cl: 

~ I -~ _..l!_\ 
~ __ .,l 

-~ 

Sidew,plk Uridga 
Orcha(d ,Lalu . .! Road 

- ' 

~\ x-

" ·~- \ 
I I 

~.-) 

I ~ ~'--

,, ~ 
o.,, 

o' 

I I I "' .'" "' 
"' 

'Pr'ivall' Bridge 

~ G~~ea ~oad 

1--G---l Old Dominlbn Drive 

I\ 
~ ,Privale Iiridgc 

to:_\"' 1
1 ~ J )lardwoo~s Drive 

I I I I I I I I I I I ~ ~~Pri_j"'" Ilci<lae . I I I I I ~ ,~ / ~;'i~1'.:r:r~:~:a 

+ 

I 
ON QOf 

' 

-

0 

'---------------------------------;--------------.--------------------------..1 



-

' 

' ,-

I 

I 

,.. 
,j I 

I 

---------------··· ............ ~~ ... ----------

----=---= 
HILLS 

c::i1 f' 
-------" -.-;;--.--

/ 
' I 
I 

'O 

., 

r, 
I 

11 I. 
I I 
I • . ' 

' 
~~..IJ .,, 

,, 
'·I 
I .. 

(C· C \;-~ .--: 
I ,-

."~"."'1; -;-~~ ...... 

-,[ I ---~ ~--l "=--9::f::;: ~ ___:_:_:__:_ _,,~--- ---- . 

CITY OF FARM1Nr-T(l.\i ,<ii 1 <:. 

.....L 
I 

w~u;ur 

--r ) 
\ 

~ ' ' "' 
I 

I -
I "':::.""'' i ;/_,~ ,_ s.._, 

.,,_, /A, ; -~~-. l --

r <'/\' ._ ,, ... \ :i..,_. 
' I 
I 

i - -~· 

-' 

·-

'" . '::--:: 
/• 

\ 

West Bloomfield Twp. FIS 
Franklin Branch 

Rouge River 
Legend 

Flood Fringe:._ __ ~ 
Natural Floodway:--

Encroached Floodway·----

111=400' 

I \1., 



-. -
~ 

w ,. 
"' 

J.i:.• m 
.., 

"' 
-I. "' -0 --
I· ., -w 

:;: 
I .;; -C, -.., -

"' 
"' 
" 0 

" 
" " 
" w 

I " A 

" "' " m 
I " .., 

" "' 
" "' 

I ~ 
0 
w -
w 

" 
' 

w 
w 
w 
A 

w 
"' 

I w 
m 
w .., 
w 
"" 

j w 
"' 

,o 
A -

j A 

" A 
w 
A 
A 

I A 

"' A 
m 
~ .., 
A 

"' 
"' 

I "" 0 

"' -
"' " I "' ,W .., 
w .., 
"' w 
0 

-
-

-

-

-

-

-

-

-

-

-

~ 
0 
a 
z 
? 

n 
0 , . 
z 
? 

" . 

~ 
z 
0 
~ 
> 
~ 
~ 

C,HIA.WN. 

CESUiHl 

CHCC.Ka:Jt 

MAl'tl< BULLltTIN 0.-.Tc MAr"lK ilULLCTIN 

l11ESr BLOO:!FTfLD T\~P. FIS 
\11,\UHJT L\Kf, 

OllJLLT 
58'.>0-10-J 

D,',TE COM,-LLTCD 

l"'RCLIMIN.1,RY: 

0.-.n:: M ... JUi IIULLIITIN 

-" u 
C 

B8'5 

-
" 

1 
' 

' BBJ . 

' 
. 

-,, 
B75 

C 

B70 

1..,...---""~"'<I ~-

865 

860 

Doll.TC 

I 

> 
-" 
~ 

~ 
C -" "' 

~ ~ 
) () C "' "' •rl 

~ 

" "' - u 
C. rl 

'l, 
> 

: '" 

Ha . - JV 

~ t 
' 

__.y, 

I 
, • V 

I I ' 1--"" 

I !: ~ 
F G 

D E 
B 

I 
,\ 

. . . 

5 10 15 20 

' 
JOHNSON & ANDERSON, 

CONSULTING ENGINEERS 
PONTIAC, MICHIGAN ' 

I ' 
' 

, 

' 

• " e, 

"' "' rl -0 
H " 
" 

w 

" • " 

" 
w 

> ~ 

> -,.j ., ,.. 
C. w 

'--

ii l ~ 

I I 
K L· 

-1 I 
J 

1 
H 

. 

I 

. . . . 

25 30 35 40 45 

INC. 
West 'Bloomfield - -

T-,,rp. Fis 
- -

I 

rl 
w 

0 "' 
"" • -c 
~ 

.., 
w ., o< " Qc > 

rl -u fO, 
rl -> 

H •rl 
w ,. .,,... 

,..--/, - -
-~ 

1 v 

N 
}I 0 

. . 
• 

50 

WalnUt La~e - ·outlet 

. 

• "" .,, 
"M ,.. 
w 

• u 
<1 
> 

"M 

" f-

~ 

I I Q 
p 

55 

-. 

• 

VCR~. ::i. 11,.,51, 

SCALC. 

. 

JOB NO. 

ac-t "'"'" J7f J.. ' ( ....- • 

SHEET NO. 

I 

i' 
I 

I 
i 



111111111111~111111!11~11 
OOBREAKOO 

1) COUNTY: -={)..:.u..:tl-1<,=z.1J=1v"='--!2) _____ _ 

3) WATERCOURSE: =C'-=t&:::..,...:TD=.::JJ:........!..:K.:.,...,,..1v=-.~::___----

4) DOCUMENT TYPE: 10,YR-SCDyR SoMt'1A-t:j 

OOW3l:l800 

llll llll lllll lll llllll li~ 1111111111 11111111111 illll -



• ~ ij ij~PIUIF • CCHV= ,300 CEHI'✓= 
<-,,-SECNff 6700C•. 000 -

• - SECHO DEPTH 
1 Q QLOB 

I 1

-- TI 11°E - - \IL.OB 
• '. SLOP:C XLOBL. 

' ' ' ; 

• ' 67(10,0, 00 8, ~~5 

, 5 00 

Cl,ISEL 
@CH 
I/CH 
X!..CH 

950, 35 

CRIWO 
QRO_B_ 
\/ROB 
XLOBR 

,00 

6 0- --- ;3155, (i. _365_._ _ ___ o_, 
, 0 0 • ()5 ,47 .oo 

• "I ,000018 CL o. 0' 
I , 

I 3 

.I >r-SEC:NtD 6795~. 000 
'L 

~470 ENCROACHMENT STATIONS= ~25,0 . ,-, 
I/ALLEY SECTiON 182 CCE> 

" 
• !- - 6 795 0 , 0 0 

~~'h- 365. 
, ,32 

• -,, • 00 0048 
, 
,,.., 

8' '} '? 
0 • 

,00 
870, 

e[ o~SECNO 680()0, 000 
1·-

950,87 
_365, 

.83 
950, 

-,~47 0 ENCROACl·IMENT STATIONS= 
es,,68000.00 6.·15 950.85 

JO, 365. 10, _36'3, 
JO ,32 ,O(l 1,90 

• J • , 0 0 0393 5 I~, 5 C, 

ti~ - . 
• b~SECIW 68022, 000 

1.:-;:; 

-i4iD 2~CROAC~MENT STATIONS• 
."62022,00 5,12 950.82 

'" 365, o. 365, 
\"

1 ~33 . 00 3.20 
e:, I ,001507 2;2, 22, 

I'.: -
I" J 

•• ~~sECl·rn t','.3023, 0(•(I 

, 00 
o. 

,00 
1 000. 

238,0 
,00 
o. 

, 00 
50, 

243,0 
,00 
0, 

,00 
22, 

,~WI __ SJ:CNO DEPJ!l:I_ C~ISEL ClHWS 
,IU)I Q QLOB 

• ,; 1 Tl11E VLOB 
OCR QROB 

--

\/CH VROB 
,, ·i ___ S~,_QPE __ XL_QBL XLCH XLOBR 

,· 
• 1c; 

I,, 

1 •·'3370 NOR~IAL BRIDGE, NRD= 17 iHN EL TRD= •· 
,j470 E~CROAC~MEHT iTPTl0~6• 243,cl 

• J,[ 

H 
1,,4 · n 11 ---

• 

!tBELK 
_l~_L_O!;l _ 
l•<ML 
!TRIAL 

•~so. as 
4' 

, 050 
0 

287,5 

,DO 
0. 

I 050 
0 

275,5 
• 00 

0. 
, (1~-0 

\ 

269,5 
, 0 0 
o. 

,050 
2 

EG 
ACH 
XNC:H 
lDC 

950 ,85 
774_. 
,, 040 

0 

n!PE= 

95 0, 88 
•137, 

,. 04 0 
0 

T'(PE= 
951~.91 

·1s2. 
, 040 

0 

-
T'f PE= 

950,98 
1 14, 
, 040 

0 

WSELK E~ iii..oa -- --Fic:H - - -

)fNL XNCH 
ITRIAL IDC 

954,90 MAX ELLC= 

445,0 TYPE= 

HI/ HL 
ARO~ I.IOL 
XNR WTN 
ICONT CORAR 

HI/_ 

, 0 0 ,00 
0. 0, 

.050 , 000 
0 .oo 

I TARGET= 

' 011 , 03 
o,. 13, 

, 05;0 • 04 C 
0 .00 

1 TARGET= 
.Ol6 ,()1 

Cl, 14, 
.oso ,040 

0 , 00 

TARGET= 
, t G 0,, . '-, 

o. 
, 0~) 0 

0 

HL 

14 • 
, 040 
. oo 

AROB VOL 
XHR WTM 
ICOHT CORAR 

-

954.10 

TARGET=> 

CLOSS BAH~-: ELi::V 
T41B LEFT/RIGHT 
ELNJJ-,i SSTA 
TOPWID EHDST 

• J (I •:)5(1,40 

o. 953,70 
942.40 133,93 
162,(10 295.93 

62,500 

5 

, 0010000-0, OD 
2, 10000D,OO 

942,40 225, 00 
62.50 287,50 

37,500 
,(12100000.00 
2. 100000,00 

944.7(,- 238,00 
37.5G 275,50 

26,5&0 
.051001)00.00 

_ 3, 100000.00 
945,70 243,00 

26,50 269,50 

0LOSS _ BA_HK _ _EL_EV 
TWA LEFT/RIGHT 
ELMlN SSTA 
TOPW1D ENDST 

-243,000 

----

" - -- -

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

• , 11 r 

• - -- - ----, 
l :. 

-- ---- :;r 
,~i, . .., 

-- -l'tJ ' 

" 11.3 
- --..117 

1,-i 
'1a C 
11 ;,• ~ 

--- ,,.J g 

~~-,,, 

~:• 
-'Ir 
' ,. 
J'I 
-131 

~~-
-

1,:. 
I" 

~1-,,. 
--•""· ~51 

'"'• 47 

- !-?I 
:,: ·~~-

' - :. 

;~~ 
3 
,7, 

' -0· A 

-t~l 
=~-le• . , 

,'':e 
'. 
z:;I ,,. 
J 
'-'I 
, .• 
75 

--~ll'~ r 

• 

J 

~ 



• 
• 

BRfDGE SECTEOH JS3 - INDIANVIEW DRIVE - D/S FACE (CF) 

680'23, 00 
365. ,-

•l· . 01aoi;~; 
~~~- ---

5, 13 
0' 

, 00 
j • 

• '"-SEC:NO 68057,000 

950, SJ ,00 
365. (I' 
:r I 1 0 ,OG 

1 ' 1 ' 

'~3'?0r MORl'IHL BRliDGE,NRD~ 17 Mrt~ El.TRC>= .,, 
I -

• i ,.)470, -EHCROACHMEl,fT STAT-I OHS= ~~43. 0 

.oo 91i0, 98 , 15 ,00 
0 ' I 18, 0. 14, -

,C'30 024 ,030 , 040 
1 0 0 -5,8!1 

954,90 MAX ELLC• 954,10 

445,0 7rYPE= I TARGET= 

:,, BRIDGE SECTrON 183 - INDIANYIEW DRIVE - UIS FACE (CF) 

• ,, 68057, 00 5, 16 950, 86 , 00 

K ~« - 365. o. 365, 
,33 ,(10 3,08 ., , c,o 0628 34. 34. 

(I ' 
.oo 
34, 

',. 
• -<--rSECNO 68058. 003 

i1~7fi ~NCROACHMENT STATIONS• 4243, 0 
••J60058,00 5,16 950.86 ,00 

2' 365' 0. 365' o. i" ---·-;-33 ,00 3,1)2 

•·· .001328 I, l, 
,00 

1 • 

H~fr 
e;,'tSECNO 68740, 000 

30, 

·,;13470 Ett'CROACHN:C:t4T s·rnrIOHS; - :~02, o 
• 32 

33 

JO 

\/ALLEY SECT:.- OH l S4 <CG)_ 

• :,, 68i'40. 00 
;::s 365. 
:,-- - - ,75 

•10[ , ()~0021 

, f,U -

5,99 
o. 

,06 
770, 

• •tSECNO 69!266, OOC1 
" ' 

951 , 09 ,00 
280, 85, - ·, 50 '3() 
682, 700, 

·•470 ENCROACHME~T ~TNYJb~S= 
-----·----

!515, 0 
• ,, 6%!66, 00 3,79 

' 350. 0' ,• 0 
c- - - - -

;79 
1· " .oo •:· • 003309 560. 
I 

'" 
., -lfcSEGNO 69;267, 000 

HU . _,: 

·I·" 
l,,7 

• 

!lECNO 
(l 

TIME 
!lLOPE 

C>EPTH 
QLOB 
VLOB 
XLOBL 

S50.99 .oo 
_350, _______ _ o ,_ 
4.21 ,00 
526, 

ClJSEI. 
QCH 
VCH 
XLCH 

480, 

_ C_? I WS 
OROB 
VROB 
),(LrOBR 

, Cr 0 91i1, 00 
o .. 118, 

. o::t o ,024 
j 0 

21'1 , 5 lrYPE= 
'c,o 9!51 , 01 

(I • I 21 , 
• O~iO , 040 

0 0 

4S10, 0 T~'PE• 

,00 9;51,09 
1 , 563, 

• OfiO , 040 
2 0 

540, 0 
,00 

_____ (l. 
. o~,o 

2 

WSEU( 
ALOB 
XNL 
ITRI/lL 

·rvPE= 
':!!51 • 27 

- - . 83,. 
, 040 

EG 
ACH 
XNCH 
IDC 

0 

, 15 ,02 
o. 14, 

,030 ,039 
0 -5.97 

I TARGET= 
, 14 ,00 
o. 14, 

:oso ,039 
0 ,00 

TARGET<= 

, 00 , 05 
28:4. 21 , 
.~r40 ,039 

0 , 00 

1 Tf~RGET• 
,27 
o. 

'0160 

H\J 
AROEI 
XNR 
IC'OMT 

0 

, 04 
27, ,_ 

, 040 
,00 

HL 
VOL 
WTN 
CORAR 

4 

.oo 954.90 
3_,_ 955, 1 0 

945,70 Z43,00 
26.50 269,S,O 

-243,000 

4 

,00 954, 9rO 
3, 955cJO 

945,70 243, 0(1 
26,50 269,50 

28.5(10 
, 00 f 00000, 2,0 
3, 100000.;20 

945;,70 243,00 
28,50 271.50 

288,0CO 

·- 1_6 

,04 
5, 

945;, 10 
2401, 96 

25, 0 00 

95 0, 5 0 
948,·90 

238,3:5 
479,30 

, 1<1·1 (;1)000, 00 
- _illOQOO,O_O ... <>, 

947',20 515,00 
25i, 00 540,00 

. _ OLOSS _ l~Al-!K _EL.EV_ 
TWA LEFT/RIGHT 
ELM IM SSTA 
TOPWID END ST 

- -· ~ - -

• 
Ill 

- -- - -- ;~~ 

-- - __ , f'" - - I:• 
"~ 
C 

" _1_2 
'J' 

1:• , 
\ 1 

"• '.?! --- 771 ~ 

,;~. @ 
1·--

~ 
1=,.;;, -~· :--cl ,c. 
JI 

-- _E 
.. 3 

,_., .• 
I, 

~- !,•'1 ,, ,s. 
39, 
,ol 
.. 1 

~~1-, .• 
- - ,~;1 

4s1 
•sl 
s·,1• 

- ~ 40 SC. 
S1 

- - . I!.'. I 
1"' t~. 

·--- i"', --~ 
~7 

cJL-, 

'
, . 

3 . 
" 
' 

'~ :r,. ,, 
""I falil I 

::~. 
- I?·' :1?· 
1::e 

- ---· 

• 



• 
~ttH347(J ENCROACHHE'.H STA1TlONS= :288, 0 313.0 TVPE= j TARGlaTc 

BRIDGE SECTION 135 - WALT9N BLV~. - D/S FACE < CJ-i :• 

• ' 69~!S7,JO 
35 (I, 

• ,78 
,000861 

-~ B 

'H~'tP.s~~lAL_!3Ril;)G_E 

3,89 
() ' 

• (l (J 

j ' 

•• 1SB XK ><KOR 
:,, ,00 1,78 

I 

e 1 -•8ECNO 69;311,000 

9'ol,09 
1j5 0 , 
3,60 

1 • 

COFQ 
3, 02 _ 

;,~070,LO~I FLOli.l B'r' NORMAL BRIDGE •-

, 00 
o, 

,00 
1 • 

RDLEN 
'c,o 

'(10 9!)1,29 
0, 

, 0<10 
2 

8!,JC 
25,00 

97, 
,025 

0 

BWP 
,00 

,2:0 
0. 

, (130 
0 

,0(1 
27. 

, 040 

BAl~EA 
135,C•O 

.oo 

25,000 

3 

0; , ¥ 

6, 
'347',20 

25i, 00 

ss 
, OI 0 

955,60 
100000.00 

288,00 
313,00 

ELCHLl 
':• 47 ,20 

L~GPRS• ,000 EGLWC• 951,290 ELLC= 952,600 PCWSEc 951,088 ELTRD• :155 .. 600 
I " 

• ,:,337 0 NOR~ll~L 3R I OGE, r,Jfl D" 4 i11 N EIL TRD" 955 , ~,O MA)( ELLC= 952 , 60 

I ,r,.----- -- -- --
• I 

~470 ENCROACHMENT STATIONS= :283. 0 313, C TYPE= 
----- ~ -

e,'..., BR!D3E SECTION 185 - WALTON BLVD, - UI!~ FACE . "" 
l,7 b~~t 11 , 00 
,, 

.,"i<'I 
JO 

1~' 
•• ,c-

350, 
,79 

,000833 

3,93 
o. 

,00 
44, 

l ~[fSEJ::1•10 69:312, 000 

951.13 
350, 
3,56 

4~. 

• 0 -3470 EHCROACHMEHT STAT!Ot~S= 
~ 59312,00 3,92 9f1,12 
_-, - - 35 0, 0, 35 0 , 

• - ' • 79 , 0 0 3, 83 
__ ~ ()02627 1 • j • 
c, . ,, ,: 

, 00 
o. 

,O(I 

44, 

!514. 0 
_ _ -- ---'- 0 0 

O, 
,00 
1. 

! ,::cHV= , 300 CEHV= 
":-iSECNO- 69;336, 000 

• 500_ 

I'• •
I• 

ttkf47_0 EHCRO_ACHMEMT_ STfi1T.IOt-1S= __ -- _:49.0. 0 -

e!\ VALLE',' SECTION 185.5 (Cl) 
('" 
,- 69~!36. 0 0 

·•" 350, . -, - -

,79 
; 000271 

6, 09 
o. 

,(10 
25, 

4SECND 69170,000 . ,., 
'H tK1 

-

• 

5'5 I, 39 
350, 
!. 42 
24, 

,00 
0, 

• 0 (I 
25, 

, !) 0 
0, 

, 0;;10 
2 

541 , 0 
• (I()_ 

(I ' 
• (1~,0 

i 

9!51 , 33 
9B, 

,025 
0 

'fYPE= 
9151 .35 

91 , 
, 04 0 

0 

~E,~, 0. _ TVP_E= 

, 00 9151,42 
0' 247, 

, Oi'9 , 04 0 
2 0 

1 TARGET= 

(CH)' 

,20 ,04 
0. 2" ' ' 

, G130 .039 
0 ,00 

TARGET• 
,23 _,OQ 
0, 27. 

,060 ,039 
0 .oo 

TA.i:!i,l:T= 

-
, 03 , 01 

o. 27. 
.. 050 , 039 

0 ,00 

25,000 

3 

, 00 ·~55, 60 
6, !00000,00 

947,20 288, 00 
:25 , 0 0 313,(iO 

27,000 
• 0:210()1)(10' 00 
6, 1il0000,00 

947,20 514,00 
27,00 .541,00 

75. o o_o __ 

• 06 5'51 ,90 
6, ;00000.00 

941:j,,30_ 4_92,$1 
68:, 79 56 I , 59 

ELCHD 
94'(,,20 

-- -- -

• 
it 

-,\ 

I~• 
'• .· .. ··.·· :r 
IJ. 
il' -- --+¾ 
, .. ,. 
1
151 

16 

17 

18 ,. 
.. , ., i 

E 
,;,;zl 

)"3. iJ 
_l'.~ ,, ,,. 
1";_~1 '' JO. 
'I 
:I": 
·.131 
, .• 

'3"-> 

., ,, , 

1::e 
1:0 . 

.. '1 _, __ 
1 '.,i, ,.~. 
'1 
•o -o. 51 ,, _, 
., ... 
,,, 
_,al 

- 'jj 
,oi_ ,. 

-~ I 

~~-,11 
·,,; .,~ 
""• "' o, 
.. c 
1,, • 
h I 

'7'? 
I -

I' -

, .• ·,. 
'7,;,, r 

-~ 

• 



• VALLEY SECTION 126 - EAST CHANNEL ( C,I) 

• 6977(1, 00 1 1 , 04 95 t , 44 .oc ' (I 0 951 ,44 ' (IC, 
l 8 0. 

,,- 1,11 

• '1 ,000007 

0' 180. 0. 5, 47~, 
,(16 .38 ,00 , 060 ,040 

400, J.34. 380, 2 0 

0, 
,OISO 

0 
" lJ' 'lt~p --- - - - -

•i"*SECNO 69906, 000 
_," __ SECli,O DEPTH C:L,1$EL CRll~S _ lr.t,SELK EG HV 

1 0 QLOB 
• ', Thi~ "!LOB 

0 I SLOPE XLOBL 

r

e ____ -~" - -. " 
QCH GROS ;!!LOB i:;CH AROE: 
\!Cl-I \/ROB P!NL ,<NCH li,NR 

_a_L_~H- ____ Jil,,_O_BR __ ITRI;!\!- __ ;IDC -· _ I CONT _ 

P. 
- --- --- -- - -- - - ------- -- --- - - --

,02 
31 , 

.039 
, 00 

HL 
VOL 
WTl-l 
CQRAR 

,,, CHAtlNEL OUTLET APRON FOR EAST DAM OAKLAND LAKE - SECTION 167 -
•. ,,! 

, HrK - ·- - - - -,, C>iS FACE <CK) •· I 1 6';1906, 00 1 0, •!3 951_, 43 ,00 .oo ':151, 45 , 02 .00 
'"1 180, 0, 180, 0, 0 ' 156, 0, 32, 

• :o i , f 4 '0 (I ; I i 5 • OD ,050 ,015 ,050 ,038 

~ -' 0.!00tJ 140, t 3~. - ! 40, 2 0 0 .oo .,, 
_, 

'*SECNO 69926,000 --'.,; 69926; 00 5,20 951.40 , 00 .oo 951 • 49 , 00 .oo 
.!",'. I 80. (.'. i 80, 0. o. 78, o. 32, 

K~l I • 15 .oc 2,32 ,0(1 ,(150 , DI 5 ,050 , 038 - -~ -
,000123 20, 2 (l, 20, 2 0 0 .oo •·-

_- .. ~SECNO -69949. 00 O . " 
,~JOI HV CHA~~ED MORS 

• Ci- - ;ECHO DEPTH 
~ Q QLOB 
1" · THIE VLOB 

• cl SLOPE )(LOBL 

THAN i-b/IMS 

Cli!SEL CRilJS l<lSELK EG HV HL 
QCH QRQB_ ALOB ACH AROB VOL 
VC:H VROB XNL !<:NCH XMR WTN 
)(LCH gLOBR ITRIAL IOC ICONT CORAR 

, r. K~ 
' • · ji,,;es 20 TRIALS ATTl::l•,PTED WSEL,CWSEL 

,•.:$693 PROBABLE Mn• I MUM SPECIFIC ENERGY 
1'$720 CRITICAL OEPTH ASSUMED - , .I .. 
I,•_ _ DAM_ SECI_10N _'.B! :-_PAi!-AN!;l LAI<,:'.-: EAST _DAM_- ,D/_S F_ACE '.CM) 
- ; 

., 7 69949,00 
100. 

,r j, 15 
• co , 003533 

•Hr,~ • S_.PEC I_AL BR I OGE 

• ,~B XK 
1,;•! 

• 

1 , 40 
o. 

, 00 
23, 

~KOR 

953.68 953,68 
180_._ ,. _ 0 • 
6,93 ,00 
23, 23, 

CJFQ RDLEN 

.oo 954,43 
o. 26~ 

,050 , 01,5 
20 14 

BtdC BWP 

.75 
0. 

,050 
0 

, 01 
J2, 

, 030 
• o a 

BAREA 

2 

, 0 I '349,40 
?, 951 • 3 0 

9·10, 4 0 I , 29 
65,40 66,69 

OLDS$_ 
TWA 
ELMIN 
JOfWJD_ 

BAHi< E.1,.E_V 
L!::FT ,'RIGHT 

SSTA 
ENDS_T 

, 01_ 
7. 

94 t , 0 0 
15,00 

,03 
7 , 

946,20 
15,00 

OLOSS 
TlJA 
EUHN 
TOPWID 

.33 
- 7, 

952,20 
I 7, 50 

ss 

970,00 
970.00 

300.0() 
31!1,QO 

975,20 
975,20 

300,, 00 
315,00 

~ - - - -

BAHK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

·370, 00 
.,970, 00 
300,00 
31 7, 50 

ELCHU ELCHD 

• 
ii] 

--1\ 

.:• 
I,~ - -;; I 

D 

' 
--- - - ~ Ir~ .. ,. -----r:~ 

'" --7 

•• a I~,- ; -------•~: .I ~ 
- .r .,. ~ 

"!3 

·,;.,' ,,7 

" 2s::I ,c. 
.o, 

- - l=' ,:-3 134. 
3t.1 

-__ 2f11 
:;·11 

,3el. 
"IS ·_,..._,_;_ 

• J, 

.1 
:-si 
•6~ 

'71-,. 
'9 

ac'• 51 

I 'f· : 
1",s. 
1\, 

- '7,1 :• 
- - - ~~ r.,, b'• ,,s 

!~-· 

a-. 

':_. 
--- ,; ;j I 

' J, 

,D~ 

7:?. 

"'.J, ·:,. -,, 
rr, ------- ____ _. 

• 



• ~~, , 0 0 1 , 50 

• >t.SECMO 6':1950, ao C 

3,64 

• ·:r~01- HV- CHAN-GF-D 1'10RE -THAil H1/1!1S 

~P~~S~ll~E _AHD WEI~ F_l,..Olt!_ .a 
le EGPRS EGll~C H3 

' 

, 00 

GWEIR 

• f 47537. 54 957. 33 . 0 {I l 8 i • 

Hr}----- - -., 
~470 ENCROACHMENT STAT!O~S= r,, -- - -- - - -- -- 300.0 

' 0, 

QPR 

(,' 

317,5 TYPEc 

.oc 

BA_REA 

o. 

I 

, 01 

YRAPEZOID 
AREA 

o. 

TARGET= 

• ''i DAM SECTIOH 187 - OHKLAl!D LAKE - EAST DAM - UIS FACE <CM) 
1 -

,-,· 69950. O O 
•. ,I 180, 

~ 1. 15 
I O - .-00-0189 .l,c 

3,510 
o. 

.oo 
I ' 

~K~~SECNO ..:69336. 000 
• -$TART TRIB COMP 

959.00 
180. 
2.64 

t. 

.oo 
0. 

.oo 
f • 

•·!-69336,000 69336,000 951 .388 
I_;" -SECNO DEPTH - ClJSEL CRili!S 

• c,, Q QLOB G!CH QROB 
:.-, TI HE 'JLOe l)('H VROB 
", -SLOP-E XLOBL XLCl'I XLOBR •· 
:, 

• - -;;!47 0 ENCROACHl'lENi" SH:T ~ Ot~S= <.\90,0 

(CI > 't~l VALLEY SECTION 185,5 
• ,oal 

~c.i-GJ3_36, 00 
,J • 18 0, 

6,0S 951 • 39 .oo 
o. 180, 0' 

.,'" i,16 
,000(110 

f-
,C 

. 00 ~73 .oo 
25, 24, 25, •. " 

~CHV= ,300 CEHV= 
,.;SECNO 580,000 

,50Q 

• SECNO DEPTH Ci,,'SE:L CRIWS 
i llU1 Q Gl.OB 
nttu TIME VLOB 

QCH _____ Q_R_OEl_ 
\ICH \/ROB 

• • •
1 SLOPE XLOBL XLCH )<LDBR 

•n 

e::: 

.oo 
o. 

,050 
2 

ulSELK 
~LOB 
1{NL 
ITRIAL 

565,0 

.oo 
0. 

,050 
0 

WSELI< 
A!-OJ! 
XNL 
!TRIAL 

959.11 
69. 

,015 - - -

EG 
ACH 
XNCH 
!DC 

0 

TYPE= 

951 , 4 0 
247. 
.015 

0 

EG 
ACH 
XNCH 
IDC 

., ',/ALLEY SECT l ON l 86 - l·JEST _C!-IANNEL <CJ) 
I~ . 

• i, 
! •. , 

r~~K-

• 

580.00 
I 70. 
I .'27 

, 000444 

3,39 951. 39 
o. 170. 

.oo 1 , 48 
500, 580, 

.oo .oo 951,43 
0. o. 1 I 5. 

, 0 0 ,070 , 040 
600. () 0 

, 1 1 
0. 

,050 
j 7 

HV 
ARCCB 
li,NR 
!CONT 

4,68 
32. 

, 038 
.oo 

HL 
VOL 
b.lTN 
CORAR 

TARGET= 

, 0 I .oo - - -

0 • ;,2. 
,050 .038 

0 .oo 

H'./ HL 
AROB VOL 
XNR WTN 
ICONT CORAR 

~ 03 ,02 
o. 34. 

,G50 ,038 
0 .oo 

-- -

, 00 

ELLC 

955,ji) 

17,5_00 

1 

• 0 0 
~ 

( . 
955,10 

)7,50 

OLOSS 
T!JA 
ELii Hi 
TOPtJ!D 

75.000 

, 00 
7, 

945,30 
~8.78 

OLOSS 

955,l!l 

EL.TRD 

957,10 

960,70 
I 00000. 00 

300,00 
317,50 

BANI< ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

951 . 9 0 
I O•)OOO, JO 

492,81 
561 , 59 

BAN!< ELE\I 
HIA __ LEFT_!R.l GH-;' 
ELHIN SSTA 
TOPWID ElWST 

2 

, 01 957,90 

8 ·- - 952.00 -

948, t)O 413,77 
42,80 456,57 

'352. 20 • . ' 
.al 

- - --~. 
: I -- -----r• 
1!e 
I ' 
a ---- --
' ' ,o. 
" ' 
1 f' ------t .• 

1::• 
,C 

--- ----,, 

~
'~• ~ > 

~;:> ~ 

----------

J
;:e " , 

;• 
---'-'1'' .,~ 

;o~ 
---+~ 

i;• 
',, 

/~· 
'" ... 
<J, 

- ~-•~., I 
'5 

•,G 

•' 
•C 

- - :I :~1 s,. 
.,..,1 

,~::i 
•Sa 

1::• 
S7 ,,. 
.~~9 .:. I < 
0 

" 

-- J 
'!_JI 

:.a.I 
:;~, ,. 
.ar 

•c· ,, 
L..: -,i:~ 

- - - )!~: .. r ~ 

• 



• 
• ·,,SEC:NO 699,000 

3280 CROSS SECTION ,,- --- - -
I .,, 699, 00 E>nl:'.NDED - - -

fl~1· 4701ENCRiJACHMENT STATIONS= - --- ;~20:0 -
•· 6,99,(10 7.03 951,43 .oc 

3 170, O, 170, 0, 

I
' -- -, :·29 ,00 -f",34·· -- ,00 

• : ,01(10210 120, 119, 120, 

I\( - - - --

• :JSEC:t-10 700,000 

:°Q!<itlf 1{NCROACHH£;,JT $T>'!Tl-ONS= 2.5 

3:, 03 FEET 

4318, 0 r'l'PE= 
, GIO 9!5 I , 46 

Cl , 126, 
, 07'0 , 04 0 

1 0 

210, 3 TYPE= 

1 TARGET= 18,000 
, 03 • 04 .00100000.00 

0' 35, S, __ 100Qll0, QO 
, 0,50 ,038 944,40 420,00 

0 • (10 18,00 438,00 

1 TARGET= 17,800 •·· . H n ~ TUNNEL OUTL~T - WEST DAM - OAKLAND LAKE - SECTION 107 - DIS F:~CE .I,~ 
I, . ,, 700,0C 

170, 
I ,29 

,DDOl36 

\2:' . ,-, 
•, SPEC:IAL SIUDGE 

• :$B 

H tt_b
1 

XK 
, 0 0 

• i~SEC:NO 784, 000 
Js 

7.03 
0. 

,00 
j • 

Xl~OR 
2, J4 

951, 43 
17 0, 
1 , 60 

I ' 

GOFQ 
3 I 02 

•6070,LOW FLOW BY NORMAL BRIDG3 

,00 
o. 

.Uci 
1 ' 

ROLEN 
,00 
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--- : ~~---- , ~~-I __ 9_5~-S~7.------~~_'. ______ j_i'. ___ , ___ ~~-~~-~-~j_~Q-~-~ ---------- ----- -- --- ------------[~! 
, 00 , 050 , 040 • 050 , 040 944. 70 238, 00 70 ,,. 
50, 2 0 0 .oo 37,50 275.50 ,'"r-,. 

\~7 ----- ·- . - -· --- --- ·--- - ---- -------·- ---- ----------·-·-------- --------·---

• • 



• Hfl~ 
• >l<SECNO 68022,000 

• C 
I I 

• ''f47 o- e1-1cRo,~cHMEHrs·rlliicrns,.;- --- -243:-0 ____ - 2-Gsi·: s - rvPE;;,- -- -1--iARGE-T-;;- ----26 .·s o-o ---- ---- ----------- ----- -------- - ~1 
• ;~_

60O2~7t~- ___ 6~t~--~=~-~i~---- __ · ~~ ___ --~ ~~-- _ -~~;~t~ _____ ·_~:. __ ____ ;_i_~--- __ ~-i~ 1l~_ig~o ~go_____ _____ _______ --- ----- -- --- ---~• 
I ,22 ,0(1 4,34 

' • 0 02 051 22. 22, 
3 -- ---------- - -
7 

"*SECHO 68023,000 
·RL'U SECNO ____ Q_El"TH_ __ t;;l,,JSEL CR_Ili!S __ JJ_S,ELK __ EG _____ l:!V --- _·-_I{!-. -- _ J)J..Q_SS __ ijftJ,!t~ _ELE;Y ______ --- _ ---- _ --- ----- -----1· 

~DI Q QLOB QCH QROB ALOB ACH AROB VOL TlJA LEFT/RIGHT 
14 

.,1 TIME ',/LOB I/CH VROB XNL XNCH lrnR WTN · ELM!N SSTA 1s,. 
,s SLOPE XLOBL ~LCH XLOB_B _ IT_RIAI,. ___ l.!)I! ______ ICONT ___ COR_AR ____ TOPWIJ~------E(i_t>_S_J____ __ __ _______________ _ __ ____ ________ •a 
11..:; ------- - --- - 7, 

• , . ••·• a ; I 19 !t 

'.~370 tiORMAL BRIDGE, NRD= 1_7_M_I_N--EL TRD-= -9-54:-90 -,;;A-;S:--E-L-LC;;;--954 ,10- . ---- -- ------ ----- - ---- ----- - - . - . -- . - ------ ------ 20 

21 ~ 

• ''I 
,, 22. ~ 

23 
18 
f-t---
1 470 ENCROACHMENT STATIONS= •20· 

- -- --- - --
243,0 

------ - - - - - -
445,0 TYPE= TARGET= -243.000 

. ti~f------- ?R_!DGE SECTIQN 183 - IHDIANVIE_W_ l?J<_IY_E .::- _DI~_ 1:'AC,E __ j:_(;:_f_) ____ _ 

•·23 '68023,00 6.67 952.37 .oo .oo 952.70 ,32 .oo • 0 I 954. 9 0 

4 --· -- . - --- ------ - -·--

,, 675. o. 675. '!.~--- _o. _____ 1_1..a_. ________ o'-____ _1_a~-- __ 3, ____ 955.10 -----
• ,22 .oo 4,55 ,00 .030 .024 ,030 .040 

• \2 ,1' • o O t 2 71 I • I. !. f O o -1 6 . 38 
12? 

945.70 243,00 
26,50 269.50 

:,.r--- - -- -
•;:JsECHO 68057,000 

~O-HORMAL-BRIDGE,H.RD;--·17 MIN ELTRD= 954;90-NA)(-EL-LC;;;--954,10-. --- ---- -- --------------

• 33 

2,I 
- - . -- ----- ::~ 

--l:I,, 1:~ !~~1· 1». 
33 

,,33•4· 

351 

~ 
371 

38'• 
39 

~~I, I 'Ir, ·r=70 ENCROACHMEHT. STAT rot.fs= 243~ 0----445 ~ 0-TYPE,;- - --, --TARGET= -243. o_o_o ___ - -- - ---

3_0 _______ B~IQG~_8ECJ_!_0!!__1~-: IHOI~tl'{I_g\o!__Q~IjlE - U/S f:f!C.E __ <_GF1. ______ ____ 4 ____________________________________ _ . -·-· - -- '""I 
37 

•l3•'68057.00 6,72 952,42 ,00 .oo 952,74 ,32 .04 .uu 954,90 
::'.'.I __ -~~. _ _ _ o_. ____ 675 • _________ o_, _______ o ,_ _ _149_,_ _ _ __ _o_. ______ _1_8_. ____ __ 3_._ ___ 2-.s~ _ _. .to_____ _ __ _____ _ ___________ ---· ~1 ,22 ,00 4,53 .oo .030 ,024 ,030 ,039 945,70 243,00 

•I•· .001255 34. 34. 34, o o o -16.84 26.so 269,so 
42 ----------- - ------- - --- --------- ----- - - ----
'3 

-~•J.SECNO 68058,000 

'·f'~ 1 ... 47 0 EHCROACHMEHT STAT! ONS= 243, 0 271 , 5 T,YPE= 1 TARGET= 28,500 
•1°68058,00 6.81 952,51 .oo .oo 952,76 ,25 ,00 .02100000.20 

,'._'.'· ___ 6_7-5_, -- _ •- 0 • .. ___ 6_75, o_._ --·-- _o_. , ____ u;_s_,_ -- ___ 0 ·--- ---- -· _ 18_, _____ 3_,_ LOO_Qj) 0J_2 0~-
i· "1' ,22 ,00 4,02 .oo ,050 ,040 ,050 ,039 945,70 243.00 

• l;o , 001 7 0 I 1 , 1. I , 2 0 0 , 0 0 28, 5 0 2 71. 5 0 
,,' 

·• ----- ----------------------

----- --- -·. ---- ---- ---7'1 

------- - - - - --- - ------- --- - -- - --- - --------- - ------ ----- - - -------- -- -- -- - - ----- ---- - -------------------~---- ----
:Ja, 

• ,:ij,SECHO 68740, 000 
,4 

,:,€47 0 ENCROACHMENT STAT I OHS= 

• -•j 
. ~ r.ffL-- - - -

• 
------ - -- ------ ------- - ------ - ------- --

2 02, 0 490,0 TYPE= TARGET= 
--------- --- - ------ -- - --- ---------- ----------

288.000 

-- - -----
•':• I!;,, i - -------- . 



• VALLEY SECTION 184 (CG) 

• 68740.00 7.78 952.88 , 00 
,,,----6_7~..,__ -- __ 5__c. ____ 4.,._5,,_2. 218 , 

1 '58 ' 14 '59 '42 
• 

2 .000020 77(!, 682, 700, 

, R Pd!+- --- - ---

•, 

16 

.oo 952,88 .oo .05 .07 950,50 
-~i_, ___ 761, ______ 51_9. _______ 30. ______ 5, ____ 948,90 __ 
'(150 , 04 0 

2 0 0 .oo 
945,10 
276.82 

213, 18 
490.00 

• r~:+SECNO 69266 , 0 0 0 

;S470 EHCROACHMENT STATIONS= 
-------·--- ---------- -

• 
3 69266. 00 5,51 952, 71 

515,0 
.oo 

540,0 
.oo 

TYPE.=: 
953, 12 

I TARGET= 
, 41 , 04 

25,000 
.20100000.00 

• 
al 

- - - ----------~~ 

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

", ,oi-, ,., 
1- ·-- • ---.,, e,~u. o, s~o, o . _ ~---- 126, _____ 0_, _____ 38, _ 7,_1_0,l•_O_O_Q,Q__0 __________ ~----------------- '2 ! ---------.+--:e 

"I , .• 'Ci ,60 ,00 5,15 
• >' 1

1 ,003293 560. 526, 
1\2 

.oo 
480, 0 

------------ ---- - --10 

9 1·*SECNO 69267. 000 

.060 
0 

, 04 0 
.oo 

947,20 515,00 
25,00 540,00 

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

,,ff 10' __ SE CHO __ DEPTH __ CWS:c:E::.::L:___..=C:.:cR:.::X'-"W=S WSEL~ ___ E=G'------
,U Q QLOB QCH QROB ALOB ACH 

__ Hy ______ HL _____ OLJ)SS _ BAHK_ELEV _______ _ 

• 17 TIME \/LOB \/CH \/ROB XNL Xt-lCH 
AROB 1/0L TWA LEFT/RIGHT 
XNR WTN ELM IN SSTA 

~·-- SLOPE ___ XLOBL __ X=L.:::C:_:_H__ X1=1!_B_R ____ I_T~_I_AL __ _!_D_C __ ICOHT ____ C_ORAR ____ _T9PWID ___ !;t,j_D_ST ______ _ 
, 191 

•1:1 
12~470 ENCROACHMENT STATiONS= ----288~0- -313, 0 

e12,, 
- - ----- -

TYPE= TARGET= 
-- ------ - -- -- -
25,000 

\z4 ri,r,.,....,,-.r- ~~l'"-'?Y ""II .. l"llr:t' 
______ 01'\.11,,PUC, ,:,,e,1,,.,JJ.Uf'I IOW - WAL.TON BLVD._-_0/S FHCE_~~Crf) ______ ··----- _____ 3 - ·- ---------

'" 
• 0•,69267,00 5,61 952,81 
, t!EF·-- 65.Q_. ____ q_. ___ 6"-'5""o,...,.,___ __ 

( I • 6 0 • 0 0 4, 63 
- 2'11· • 000998 < • . ' ' . 

30 

.oo 
0. 

.oo 
• ' . 

,00 :'153,15 
o. 140, 

,030 ,025 
2 0 

, 33 . 00 
_ _o_!. - .. -~ ~e- I 

,030 .040 
0 .... , • u ,., 

f- , _____ -- -------------- ---------- - - ----- --
. 1

31
1 

,02 955.60 
-- _ -- 7 ,_ ~ 0 0 0 0 0 , 0 0 -- · 

947.20 288.00 
25.00- 313,00 

•t:~PECIAL BRIDGE _____________ ----·----- ___ , _________________ _ 

• 1:~B XI<' 00 ______ xK10, ~. 8 --- C03F. Qo. 2 - __ RDL. Eo'o~ ---~Bl~C BWP BARE A ss EL CHU ~ _ _ 2s_._l1-Q _______ .oo __ t3s.oo ______ .00 ____ 947,20 

i"' 
• .ca~SECNO 69311. 000 

ELCHD 
94i',2_0 __ 

---- --------- --------------''j"'~I~ . 
\!;)- ~ 

---------------------F•"'lr' • 
21 

,,c 22. ~ 
23, 
24° 

- -- - - -- -- ------ -- -- - - -- ---~ 

" .. ,. 
IJ ... ----- ;;, ~.I. 

471 

--- - ------ ---+)~'-"~·~ 
,f' KR-fBESSU~~-~LO_l~ -

., i .... 
, I 

---- -- ---- -- - - -- -- ----------l''-"~I 
! 0 
_,4 ~ 
.55 z a 421 EGPRS ___ EGLWG_ __ 

14.J 

e ,. I 953. 45 953. 15 
d j, 

--'-'-H~--- __ __,Q_WJ:'.IB ___ _ 

,0{! o. 
- (Jr-------- -- --- --- -----

• f '
7

1 ~'54?_0 _J::NCROACHMEHT STAT I OHS= ___ 288, 0 _ 
~ .'.l, 

])~~ _______ 1;!13~E(! ___ T_F!_Bf'j:'.ZOID ___ ELLC ___ EL TRD ___ _ 
AREA 

650. 135. 952.SO 955.60 
--- --------------. -------------

_J!.3, O __ ?:_'(~Ee__ __J ___ TARG_l;J.::_ _ _ __?5 ,_0_00 

____ :~ z 
..>7! C 

~~- ; 59-

----~o~ ., 
l~;• 

_____ ..j_G::._ 
,'3:31 

~l.:;, _________ BR~-DG_E-~Ec_r_1-0N H•5 --=-_t<'~L~ON BLVD, - ~1s FA~~-~~~>_______ _ ____ 3 __________________ _ 

r~69311.oo 5.96 953.16 .oo .oo 953.45 .30 .31 .oo 955.60 
.,,: 650. 0, 650. o. (I. 149. o. 39, 7. 100000.00 

it,.;. ,.7 
-- --- -- - - - ------- - - ----------------~;II• •·-

,, __ _,__61 __ ,oo _____ 4,36 ______ ,oo ___ .030 ___ .025 ___ ._03_0 ___ ._039 ___ 947_,J?0 __ 2~J3,lto __ _ 
,C' ,000839 44. 44, 44, 2 0 0 ,00 25.00 313,00 

• JC' 
' I 
.. ,L,___ __ ~----- -- -- - --- - - ----- --- -------- -

• 
-- -- -- ----------- --------------------+c,-=i, 

•74 

;7_,fe 
'i ~' 

• 



• 
VH~~SECN.O 

e 69312,000 

3470 ENCROACHMENT STATIONS= 514, o ____ 541 • o_ TYPJ;:=. ___ !_TARGET= __ --- __ 27, 0 00 ______________ --···- ---- --- ------ --··- ----------- ----,-
'"'693t 2, 00--5, 95 953.15 .oo ,0() 953,46 ,31 ,00 .01100000.00 1·, 

·:ro:' ,,~~;i -•?0 ____ ::;~4---~•~~o ____ ,-2_~0 __ -~~!o __ ,r,_!o ______ ,~_;9 __ 94J'L~~-j~~~~(l_~o _ ______ . ·--· __________ ---:1• 
- ,UU«'.«'.I.> 1, 1, l, U 0 0 ,i)Q 27,00 54i,00 0 

• b 17 

~';HV= -:-;;oo CEHV--=---.-s-o_o____ ··--- --- ---- ---------- ------- · - ---· · - - ------------- ----- --- ---- :~ 
• 't-SECHO 69336. 000 

1: t'}J 

TYPE= r,r~47 0 ENCROACHMENT STAT I ON&= ---490:0---:',;'65, O .I 
12 VALLEY SECTIOM 165,5 <CI> ___________ _ 11.J_____ -------- --

el1469336i OO 9,21 953,51 
' ',. 
'I' 

• ,7! 

'C 

650. 
• 6 1 

.00020B 

-~- ---

0. 
,22--
25. 

650, 
1.61 
24, 

r, r, /)i\ QC:"2 "" ,vv • VY .J'<J ... •t .., .... 

0. 2. ----- 403, _ 
, 00 ,070 , 040 
25, 2 0 

--------
• :0 cil.SECNO 69770, 000 
ft~280 CROSS SECTION_ 69770,0~1 EXTENf>ED __ . _1,56 FEET 

•1'2, 
2,. 

(CJ) 
• '3 

------- ---·---·-·----- -----
TARGET= 75,000 

------- -
,. .. 

• v~ 951 .90 
.. _o. ______ 39, ______ 7. 100000.00 

,050 ,039 945.30 490.00 
0 .oo 75.00 565.00 

2 

"69770,00 13,18 953,58 .oo .oo 95_3_,_5_8_ ,00 ,02 ---- ,01 __ 949,40 ___ _ 
,.-·--330-:-- 2, 327, 1. 17. 603, 13. 44, :3, 951,30 •2•: .83 ,14 ,54 ,09 ,060 .040 ,060 ,039 940.40 ,01) 

16 

17 

18-•01--

------- ·-- ------ 201 
21 

::-
?4 
20' 

' I 

---- --- -·-- ------

., .• 
nl 
j:1, 

~~ 
31 

. ---------------- 32/ 

331 

34 • 
135, 

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

. ·--------6- .c100011 ____ 400.___ 434. 30_0_. ______ _g_ ______ ~-- _____ o ___ ._oo ___ 77, 16 ___ i'._7_,_I~ _____ _ 

M1}t.J§:_~~gt~~99
-
06tli~ff- - c1JfEC-- ·cR·rws ·- 1,1sELK EG --i:iv ___ ---Hi:.----·oi.::ifss-·-eAHK ELE..,----- --··-

• "I Q QLOB QCH QROB /\LOB t!ICH /\ROB VOL TWA LEFT /RIGHT 46.
"I ,., :s, TIME \/LOB \/CH YROB XNL XHCH _Xt:I_R__ ___ .JJTH ELMIH SSTA 

371. - SLOPE - -- XLOBL XLCH- -XLOBR - I TRI AL IOC ICOHT CORAR .. TO.PW!D-- END ST 
• 30, 

' 39 

4S 

50 • 
151, 

- --- --------- -- -- ________ i~ 

0 
[ 

~ ., 
@ 

' 

• l:f _____ -- CHAtiME~-OUTLET APRON FOR_ ~~ST-~~~~~~~~~~~ -L-~K-~ - :E~~ I~~ - ~~~ -~---- - . --..... -- . 
"I ~ 
:~• 3 

• ~ -c--c--DIS FACE (CK) 

,,a. 'i 69906' 00 12' 5cc6---c9cc5cc3,-,-c5,-6----, 00 ---. -ccoo-·-953-.-6-I--
• n

1 
33 0 , 0 , 33 0, 0, (I, 188, 

,al ,86 ,00 f,76 ,(I_Q ____ ,050 ____ ,015 
,. , 00(1040 140, 136, 140, 2 0 

- t5 

s· SECNO 69926,000 
.5369926,00 7.31 953,51 , 00 , 00 953.65 

64 33 0. 330, 0, 0, 109, -~-~-
• :;j . oooi62 

r. !/'------
20. 

-., r,,, r, r, -- <1i:::r. n.,c:i-= 
.... 'VG.. • uu ,v ......... • Y- J..., 

20, 20, 2 0 

• 

ssl :B -- ---- ----------- - ---~-- --------------+=' i 
571 ,:;; sol. ; 
59 

--------- - --- - - - - ---- ------- ------------------ - - - - -----t-+6 < I 
,05 .oo 
o. 45, 

, 050 -- . _ .• 038 __ 
0 • 00 

, 14 .oo 
o. - _4_5. 

r,cn /1, ":II,=, 
,vyu , v...-Q 

0 ,00 

,02 970,00 611 

8, 970,00 
94_1 ._o_o __ 30_Q. oo ______________________________ . 

., . 
631 
64 

- - - ---- --- ----+-< 
15.00 315,00 !65 

66-

.05 975,20 
·- --- 8, -- _ 975. 2 0 . -- -- . - . - - --

"'""' ,, " -:, ,·, n r, r, 

. -------~-

~r1• 
73 

;1"Y~. c.. y _.,.\.IV, UV 

15,00 315,00 

.... --· --------------'~:~ 1Z:' 

• 



• • 
• *SECNO 69949,000 

e(f":3111 ttv GHANGED-MORETH~tf tt•htts - ------ -- ---- - - -- - ---- ---- --- ------· -- ---------- -- ------- ------ -~ 

f,~'-~EQ_t!Q_ ___ ~~6!-H g~~EL i:~~-s'---_____:,!E~tK -- :~-H -- - :~oe-- ~~L-- -- ~~~ss LE~~~i~~~v __ ----- --- -- -·- --- ·-· -- ---- -------___ l,-1•r . 
• ', THIE I/LOB \/CH VROB XHL XNCH XNR WTN ELMHl SSTA 

3 SLOPE XLOBL XLCH XLOBR __ IJB~"-1,.- IOC __ 1CONT __ CORAR __ TOPldlD ___ EHliST __________________ _ 

•i:J685 2~~~~S ATTEMPTED IJSEL,~=~~----- ___________ ________ ____ ____ _______________ '• 
1'4693 PROBABLE MINIMUM SPECIFIC ENERGY 

• ,, 372 0 CR J T ICAL DEPTH ASSUMED 
14

1 ••• 12 
--- ------ ------- ~- • ---~---------- -- -------------+:'.::i• 

<CM) 

2,22 
o: 

.oo 
23, 

954, 42 954, 42 __ _,_q_o 
--33 0 , - --o -. 0 • 

_ 955,54 ---- 1_, 12 __ ,Q._1_ .49 __ 970,00 ----------· --· --------------------~ 
-45. -- 8, 970,(10 

"I e:3c, 
I 

8.50 ,00 ,050 

- - - - - _ 23. _ 23, -- ___ -- 2 0 _ 

39, 
• 0 i 5 

17 ---- - - ·-- -

,oo 

Q, 
.038 952.20 300.00 . 050 

0 _ ____ ._00__ 17.50 -~t7._5Q._ __ --- ----·-- __ _ 

BAREA - ---· -
, 01 

ss__ ELCHU 
. 00 - --955-. ,-o 

_ELCHD ____ . 
952,20 

---------------------- ---·-- - -------------------------- ---- --

- EGUJC H3 Q!JEIR QPR BAREA 

958,44 - .----- - -- ,O =--=-0 ___ 33 0 , ________ 0, _________ 0, 

TRAPEZOID 
AREA 

- Q ·-

ELLC ELTRD 

9_5~. 1 0 __ ·-9~7_,_1_ 0 

·-· ,~~-
....... - •---- --- ~~------------·~ 

-- ---- --------------l,~!. 
3o, -- ----- --- -- -- --- --tTI~ 
I -, 

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

:~~ 
-- - -- ----- ~~ 

. 'I , .• 
---- - ------ __ J 

/1.S, ,c. 
51 

TARGET= 17.500 H ,;470 EHcRoAcHMENr srAT 1 oHs= --- -:Foo. o -- --317 :s--rvPE-= - -
• •·1 

"· D_AM_fil;:CTIOH 167 _- OAKLAND LA_!5E_:- EAST DAM - U/S_FACE .<CM) __________ ! ____________________ _ 

-- -- -- ------- --- - --- ---- - - ---- - . - - -- ---- --- . ------- -l'.f ; 

1,~~• I 
::~ 0 

• " 4 69950,00 4,75 959,85 .oo ,00 960.10 .24 4.55 ,00 960,70 
!•s 330, 6, 330, ___ __,p, ___ Q_, -~83, __ o. _ 45,__ _ iL _Lll_O_QJt_Q...ii_Q ___ _ 
46

1 .86 .oo 3,97 ,00 ,050 
2 

,015 .oso .038 955.10 300,00 . 0 17 .oo 17.50 317.50 

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

r -~TART TRIB COMP 
1 i. ,f-69336-:-ooo- 69:fJ6, ooo 953. s11 
• ,, SECHO DEPTH ClJSEL CRildS WSELK EG HV 

',, Q QLOB GlCH QROB ALOl:l_ ____ ACH ______ AROB __ 
,:---TIME VLOB VCH VROB XHL XHCH XHR 

• ••' SLOPE XLOBL XLCH XLOBR lTRlAL IDC ICOliT l1n\ ____ _ ____ ______ ___ ____ ~ _____________ _ 

• 

HL 
_ VOi.. _____ _ 

l:JTN 
CORAR 

OLOSS BANK ELEV 
Jl,/A __ j..El:J lR!GliJ __ 
ELMHI SSTFI 
TOPIJH) EHDST 

~----- - --- ----- --- -- ------- z 
':,c7 

C .,. ~ 
;, r,, ----------------~r·, 
'3 

14 
- - - - ---- - -- ----- --------- ----~s 

-··-67(9' 

- - ------ ---------------~Ir 

-----ITT~ ::~_y 

• 



• RKi 

• 3470 ENCROACHMENT ,,,-, -- - -- -- . STATIONS= _____ 490, 0 ____ 565. 0 T'r'PE= _____ 1 _ TARGET= 

•I· VALLEY SiCT!ON 185,5 ( CI ) 
1= 

• 

• I I " 

___ _75, 0 00 -- --- -----·------------ -- __ ----- _ -•--------



• 
• 

SB XI< 
.oo 

Xl<OR 
2,34 

COFQ 
3,02 

ROLEN 
.oo 

BWC 
15,30 

B~JP 
.oo 

BAREA 
83,92 

ss 
,00 

ELCHU 
950,50 

ELCHO 
944.4(1 

• 
'~SE CHO 784 , 0 0 0 ,.------- - - - - -- --- -- ----------- - - ------------- ----- -- ---- -

"!PRESS FLOW BECAUSE EGLWC OF 959.70 EXCEEDS l ,5 DEPTH 
- --- - -- - ----- - ---- - ---- -- - -- - - - -- --- -- - -------------------,,_ ., 

1f~f301 H\/ CHAJWED_M9~1;_!tlB!:/_f:!.'LJN_S_ ____ _ _______________________________________________ _ --- -- ~----- - -

• H' SECHO DEPTH ClJSEL CR J !JS l~SELK EG HV HL OLOSS BANK ELEV 
6 Q OLOB OCH QROB ALO!;I___ ___ ACH ______ AROB ____ \/OL ________ TldA LEFT/RIGHT 
', TIME VLOB VCH VROB MML MHCH XNR WTH ELMIN SITA 

• 
3

' SLOPE XLOBL XLCH XLOBR !TRIAL IOC ICOHT CORAR TOPlJID ENDST 
g 

r -- --• --- - --

• 1:1RESSURE FLOW 

-------------· --- ----

'ii----- -- ~-- --- - --------- ------- - --------- -- -- - -- - ------- --- -- -- --- -- - -- - . 

• b. EGPRS EGLtJC H:3 QWE IR 

·H~~I - 954,05 ----959,70 ___ -.o-o _______ o--: 
QPR BAREA TRAPEZCtID ELLC ELTRD 

956,00 
__ AREA ___ _ ----. .,: 320, 84, 

,e 

• ~~:: - ~: I ;r: t:t S D;;;~M:;;~M~~EL, CWSEL - - - -- - - - -- - - - -- -- -

,2-

• 784,00 2,'33 ·t•2 ;1· , __ _ 
,.w 320:- --- o. 

• 26 , 99 

~ ,,, 
• 0 0 
84, --- ----, ri~·· , 008976 

,c,t.SECNO 785,000 

953,43 953,43 .oo 954,52 
32-0-.-- 0, - o. 38, 
8,38 .oo .050 ,025 

84, 84. ---- 20 ________ 17 ___ ---

',-. SECNO DEPTH CUSEL CRl\JS-- YSELK EG HV 

I. 09 --·o. 
• 050 

0 

• J2 Q QLOB OCH OROS ALOB ACH AROB 
~ TIME \/LOB \/CH VROB XNL XNCH XNR ----------

XLOBR I TRIAL IDC JCOHT 
• 3, 

84, 956. 00 

, 05 _ _ __ -_. 05 __ 
5 o:- 9, 

,038 950,50 
--- ,_90 17,80 

970,00 
970,00 

649,00 
666,80 __ --

HL OLOSS BANK ELEY 
VOL TYA LEFT/RIGHT 

_ Wlt:! ____ ELMIM _____ SSTR ____ _ 
CORAR TOPWID EHDST 

l
·;::,

1

- SLOPE- XLOBL--"1!L.CH __ _ 

1~i>t:i5_2_0 1RlALS-ii"flEJ>fF•Tl:OWSE,L,CWStL- --------- --- - ---- --- - -- -- ----- - - - - ---- ---- - - - --- --- - ---- - -
• ,q693 PROBABLE MlHlMUM Sl>ECIFIC ENERG'r' 

fl~720 CRITICAL DEPTH ASSUl'IE:D __________________ _ 

•1)_____ ~~~-~ECT~ON 187 - OAKLAN~-~-Al<E----~EST ~~:1_:_ OIS_F~CE <CM~----- __ ------------- __ ------ ---- ___ _ 
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HYDRAULIC ANALYSIS 

Introduction 

The stream being studied is Pebble Creek in the Township of West Bloomfield, 

Oakland County, Michigan. The study starts from 14 Mile Road, the southern 

corporate boundary of the Township, to West Maple Road. It covers a distance of 

approximately 2.06 river miles. The drainage areas at the upstream and down

stream ends of the study are O. 65 square miles and 1. 54 square ~les_,__respest-
F _. =-- ~ - :-:::~---J' -~-;:J 

ively. The 10-. 50-, 100-. and 500-year flood frequency ~fiows wer~ ~'rlcuh-ted .:r~ - • 

by Brater's unit hydrograph-infiltration capacity method. These flows have 

been approved by the Michigan Department of Natural Resources (MDNR) • Water 

Management Division. The project manager is Richard Zanotti. 

Method of Analysis 

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

the U.S. Corps of Engineers {Reference 1). All bridges have been modeled by 

the requirements of the HEC-2 normal bridge routine and special bridge routine. 

Variables and Coefficients 

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

descriptions in Ven Te Chow's Open-Channel Hydraulics (Reference 2) with 

photographs and field descriptions taken in West Bloomfield by survey crews 

in Marcil, 1978. To reflect the generally gradual changes in cross-section 

geometry, the contraction and expansion coefficients used in this study were 

.3 and .5, respectively; "n" values were indicative of summer conditions • 
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The inlet loss coefficients and outlet loss coefficients used in this study 

were taken from Hydraulic Charts for the Selection of Highway Culverts 

(Reference 3). The weir discharge coefficients were taken from charts of the 

U.S. Geological Survey (Reference 4) and Bureau of Public Roads (Reference 5) 

supplied by the MIJNR. 

Starting Calculations 

The starting water-surface elevations for this study were obtained from the 

City of Farmington Hills Flood Insurance Study done by Johnson & Anderson~ Inc., 

in 1977. 

Discussion 

1. For the section manufactured from 2-foot contour map, the channel geometry 

• (bank to bank) is the average of the field survey sections upstream and 

downstream of this section. 

2. The BT and GR stations for Nashway Drive Culvert (Sec. U) have been skewed 

by 0.90, except those stations for the culvert itself. Those stations 

remain unskewed. 
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WATERCOURSE: 7'ebble C-ree~ CULVERT LOCATION: 7',.;..,a.te 'I\,;v-e--, 

CULVERT DESCRIPTION: %411 .. Pf! ei.--1..- ,.:pe ; !,,.t BY r1Sc. !DATE '1/t/~ . -• - .. . . 111e111.ue n•"";"8 n f..- cl.A-•l. EL. 
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~1 'u ., ~ 

, 
1 1

13 ---•,,.SE.CN.0_9_13.0.o.0.Qll 
J,J 

---------------------l )s• i. 

3470 ENCROACHMENT STATIONS= .o 99000 T.YPE= 1 TARGET= 9890999 ll. 
----------------------

- 3'L' •3070 1 u1s FROM u1s FACE OF WELCH ROAD CULVERT, vsn12 SEC. E 
19 .,: 5. 

' 1, 9_73_0_._0_0 1 o_6_(! _9~3_,_1 i,.,,4,.,,6'-----'o<.J.,..:O"-O,,_ __ _.,Oc,,oc.,OJL_ ~~J-• 4 6 --~• =0~0 __ ........,2ut,_1""9,__ __ _,,o.,,Ow1 __ 9~.3 L• 3 O _______________________ ....J 

~ .• 150. o. 4o 14!>. o. 8. 435. 32. 27. 931.10 53 

~-'•' 1o73 005 048 034 0098 0055 0098 0049 929080 586066 51. 
~ .• __ .000385 _ 1soo., ___ 1,_,5o_Q... __ 12_0_9_ • .._ _____ 5 ___ o -~o. __ __,o_.oo 403.34 _990.00 -------------------------..., I ,l 

I 

S7 

... '' i 5ie 
: , . i"t 1 _-'ll::..,S_!;CNO 1.0J_).J)__o.J!.OJ) _________________ --------------------------------------------+, 

:_ -In ) 1 r 

~-" 3470 ENCROACHMENT STATIONS= 90000 170000 TYPE= 1 TARGET= 8000000 63. 
4J 

~-

1

; ,------ -- 1940 1 0/S FROM 0/S FACE OF HAGGERTY ROA0:CU_L_VE_R_T_,_V_S_ff_13 _____ S_E_C_o_F____ :. 

e " __ _..o:z.3.0 .. _o_o 2. o.B--9..3..1..-.b.8 __ ..JJ_n. 0JL____o_._o_o_9-.3_1_ • .68 ___ ._o.n__ 2 2 • o_o_--9_3j_._o_o _______________________ _, 
52 150. 111. 4. 35. 527. 12. 190. 45. 38. 931.00 

69 

.,; 3o06 .21 _ __, -34 .19 .110 0060 .110 0051 929.60 900.00 JI • 

• 
: r-_ --• 0.0.0 1.11. 3 1.0.0.0_. 1 0.0 O • 1 o_o_n_., ____ _.. ---- _Q_ Q ___ ,o ... 0.0-5.6 o .• .7_1_..l_4 6.0 .• .1_1____ _ n 

75. ~_ti __ vsEC.No.......1.2.2.s.o.._o.o.o, ______________________________________________________________ -Ji - i 

.....J~-· SECNO DEPTH CWSEL CRIIIS WSflK EG HY HL OLOSS BANK ELEV 
• Q QLOB OCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

TIME VLOB VCH v··os X•'L XNCH .X-R 'T ELHI' SST' • 



• 
j'i5.' .f\r 
- \~ 1 •·1 

SLOPE 

12250.00 
15 Oo 

XLOBL XLCH XLOBR I TR I AL IDC !CONT CORAR TOPWID ENDST • 
420 1 0/S FROM D/S FACE OF HAGGERTY ROAD CULVERT, VSD14 SEC• G • 

OoOO 932.23 .03 054 .01 931.10 
79. 360 730 61 o 52. 931.20 

2,31 932021 o.oo 
450 68. 38. I 3. 

I 
. ; I 

!ii - r l ~----_.,, _ ,_43 ,57 1.90 ,52 • 09..8. ___ ._0_5_2 ____ ,_0_9~9~---·=o~s~1-~2~2~2~, 9_~_a_._1_2 _______________________ _ 
! I 

. '· 

"J . ,, 
,001945 1520. 

llSECNO 12355.000 
12355.00 1 • 78 

J_5_Q, B11 
3o44 .82 

.012163 105. 

15200 

932.58 
fl.A., 

3.48 
105. 

1520. 2 0 0 OoOO 243020 511032 

o.oo OoOO 932.69 
58, ~~'----~9, _____ ~ .. 
098 .110 0060 

10 5. 3 0 

011 
59_, 

o 11 0 
0 

042 
62. 

•. o 5 2 
o.oo 

004 
53. 

930.80 
168.96 

931.80 931,BOc_ _____________________ _ 

452.92 
621e!38 

------------------ - -----
iJ' - . . W 10 •SECNO 12460,000 

1. 

I:. 
13 

•• 
11 

• ,_ 
~, r1j' _____ 1.2.t..6 o ... o_o ___ 1_0.5.t.~_,_2 33....2 4 o ..o.o, __ __..._o o..0.0 __ 9-3.3..._2_4, ___ _..n.o ___ _._ ..... s .... 2 ___ ~• n L __ 9.3_2 .• .5..0, ______________________ 

4 
I 320 1o 130 180 5o 180 730 620 530 932050 ' !1 '· ' 

:• 1, 3.51 .10 • 75 .24 ,110 ,060 .110 .052 931 o 70 574040 !. 
1"-- _-.0006.Z2 ____ 1Jl.5.. _o.5. _____ 1_05._ _,_ ____ 0 0 o.oo l6.3.o_Z_7_______J_3_f3._1_8 ________________________ _ 

' !l 

• ~; LsEcN0_1..2.5..65...0..o,......_ ___________ _ ii• 
!! 

e: MANUFACTURED SECTION FROM 2-FOOT CONTOUT HAP 
. 3. 

12565000 .01 933041 o.oo o.oo 933048 .01 020 003 933010 
32. o. 19. 12. 1. 7o 190 620 54. 933010 

-- . -· ----------------------- 33 
3. ,s i 

ea,, 
:n, 

I ;'-It -
_________ 3.s2 _____ __.5a ____ .2..a__66.,_ __ .JJ_6 ____ .11.0 __ ~_06.o ______ ._1.1_0 ____ ._o_s.z---9_3.2_ • ..6.1L._6_8.1_._o_1 _______________________ __,, 

JI I 
.021675 105. 105. 105. 2 0 0 o.oo 133,30 820.37 

------------ - ------ --~---- -------------------
c •SECNO 12670,000 ... , 
JJ1....-_3_4_7_0_ .ENC.R.O..A.C_HM.ff!J __ S.1.A.ll.0.N...S.= .• -- oO __ 931,_0 TYPE= 1 TARGET- 9300999 
,. 12670.00 • 79 931,.29 o. oo o.oo 934.29 .01 .ao .02 

• 35 32. 2. 6 • 24. 5. 6. 520 62. 540 
Ju 3o57 040 1,11 046 • 110 o060 ____ o_1J_O -~•~0=5~2~~9~33050 
,,·1 0003827 105. 105. 105. 5 0 0 o.oo 152.47 

·• JO 
r 3q ! 

d°. •,~·- •SECNO 12671.000 

933.90 
933080 

778~_53 ____ _ 
931000 

BANK ELEV 

V • .,_ 

41 

t,) • 

t,l 

,, . 
49 

ll. 

r ,r• i• ll. ~- ,1 SECNO DEPTH CWSEL CRJWS WSELK EG HY HL OLOSS 
' '" _Q _ _ --~OLJ)_B ____ Q~lL--~OKO~B,___ __ ,,_ALOB ___ ACH _ AJWB _____ Y,_,O_L. ___ _,T_WA 
J _,,• TIME VLOB YCH VROB XNL XNCH XNR IITN ELIHN 
;·•• SLOPE XLOBL XLCH XLOBR I TRIAL JDC I CONT CORAR TOPWID 
~- ,H ! 

LEFTLR IGHT ---------------------~ 
l7 

,] ~LI ------ -- ------ -

i• 11 
' '", ___ 3470 ENCROACHMENT ST ATIONS~=----~•~0~-~~~J_,_O~-T~Y~P=E_= __ 

,;c; I 

0/S FACE OF HAGGERTY ROAD CULVERT, BSn15 
. " -• lO 1· 

. l;I 12671000 077 934,27 o.oo o.oo 934031 
ei,· 32. 2. 13. 18. s. 5. 

1 

SSTA 
ENDST 

TAflGE.~T~=---9~3~0 o 99~9----------------------------~ 

SECo H 

·o 004 .oo .02 933090 
49. 62. 54. 933.80 

59. 

61 

63. 

6l 

67. 

,/!I 

71. 
,, _ _ ______3 ._s7 ____ ._3J ___ J,_39,..._ ___ .• _J_6~ __ o 1 o o ___ ._o 2 o ___ .• 1_00~-~• {l5 2~3h 50 778 • 63~----------------------- I::. ;; • 0 0 2 0 68 1 , 1 o 1 • 2 0 .1.: 

• SPECIAL BRIDGE 

0 -o.oo rs2.31 ·931.00 

• 



• 
SB XK XKOR 

OoOO 5o91 
COFO 
3.03 

ROLEN 
OoOO 

ewe 
1o64 

BWP 
OoOO 

SS EL CHU ELCHO 
OoOO 933050 933050 • 

' ' r-,_ r, "SECNO 127160000 
, I 

l~I PRESSURE AND WEIR FLOW 

ff • .I ;cEGPRS EGLWC H3 OWEIR OPR BAREA TRAPEZOID ELLC EL TRD , ,. 

,; 958049 940091 OoOO 240 

I ____ -------~A~R~E"-'-'A ____________________________________ . 
5 

80 2o 2o 934080 935050 -~ ,. 
• UIS FACE OF HAGGERTY ROAD CULVERT, 8SU15 SEC• H , . 
' ' •.i·----------------------------------------------------------------------------r 13' 

•• 12716000 2o39 935089 OoOO OoOO 935090 001 1o59 OoOO 933 050 
• 11 320 4o 7o 210 210 5o 1160 620 540 933050 11. 

1• ,------ -- _ 3, 60 oJ.£ ___ ].o..!.2~---U-.8~---•-1.0.0 ___ ,_0_2_0 ___ ._,_o_o~ _ _.. •• o..5_2_'l_3.3..,.5_o_z_7_0..,,_9_5 _______________________ _, 17 

: ,:, o00-0125 45, 45, 45, 0 0 12 0,00 159,98 930,93 

:• :;L ____ --- . ---- ---- ----------------- --- ------------ _________________________________ : :~ 
',• •SECNO 12720,000 

• :· 12720, 00 2o40 935,90 o.oo o.oo 935,90 oOO .oo .oo 933,50 2. 
"'--- _____ 3_2_. _____ s. ___ 30 ____ 24. _____ 21. ______ 5, __ 116 •. ___ ~6~2~0~---=~5~4~• __ 9_3l,50 ______________________ __, 
".'•: 3,60 022 ,59 .21 ,098 ,058 ,098 ,052 933,50 771 ,04 25 

• ·,ul ,000167 4o 4, 4o O O O 0,00 159,60 930,64 2. 
------------------------------------------1)1> ~ 21 ·•r,----1', . ,: 11SECNO 129120000 31 • .. -- --- . -·- - --- --------·- --·- ------ - ·-------------------; l 195 1 UIS FROM UIS FACE OF HAGGERTY ROAO CULVERT, YSU16 SEC, I » .,. . 

t, 31 
,; ____ ....12._9__1_2,.n.0 ______ 1_ • .sA __ 93.5.o..9.~. _ __J)._o_o_ o.,o.o ____ 935_,94 ____ ._o_o ___ ~Q.3. ___ ~_o_<L __ 9_35_ • ..oo. _______________________ _ 
,. 320 13, 16. 4, 600 31, 22. 63, 55. 935.00 17 

•" 3,74 021 051 ,18 0098 0058 0098 ,052 934010 291,94 I • 
•. 000212 _____ 1_15_. ____ 1_92_. ____ 115. ______ o _____ o _____ o. o.oo 11a.03 40..9_o_'l..8 __ _ 

, 1 I 41 

~ ,J ___ ti.SE.CJiO _13.0J.7 • 0.0..0 __ _________________ ____________________ ------------------------11 ~~ 
V 13017000 1o37 935,97 0,00 0o00 936000 002 005 001 935,60 

• J 320 1 • 27, 4o 5o 21 o 9o 630 55 • 935 040 ,. 
·• ______ 3,77 ____ ,24_ 1o30 __ ol'3 o$5 ,052. ___ ,,09'-'0"--_ _.,052 934,60 379,44 __ _ 

,. '.'./ 0001777 75. 105. 125. 1 0 0 o.oo 69,36 448080 

- " I 
11SECNO 131220000 

SEC NO DEPTH CWSEL CRiwS WSELK EG HV HL · OLOSS BANK ELEV 
C. ___ _QLO.B ___ Q..CJ:f __ __ QR.OJ) __ AL.OJ;!_ ___ ~.CH . ___ AROB __ VOL _WA L.ff.T ... LJU _G l:I_T 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELM IN SSTA 
SLOPE XLOBL XLCH XLOBR ITR IAL IOC ICONT CORAR TOP WI 0 ENDST 

,, 

53 

sse 
57 SI. 

' ~ . 
:. ' ,!, 

------------------------------------,,, .. , 
ie I, 13122,00 1,06 936.26 o.oo OoOO 936031 .os ,30 .01 936030 61. , .. 

t,C) 

1 I 
;••SDI 
~ S l , 

----. __ 3-2.o .. ____ 0.~· ____ 2f!.o ___ ~4 .• 
3,79 0o00 1o83 ,57 

0005083 750 105. 125. 

o.o ____ 1_5_.___ 

0095 ,052 
2 0 

~. 630 52.. 93.!!.,JlO 
,090 0052 935.20 452011 

0 o.oo 38.55 490.67 

52 ~ 

• " •SEC NO 13227.000 71. 
,.. ____ 1.3 2 2.7.o.O O--~-•.o.1 __ 9..36.o.81~---0.o.O.O, ___ O_o.0.0 __ 9.3 6.• 85 _____ o.0..4 ___ ,.5_4 ___ 0.0.0 __ 9.3.7.o 00_ -------------------------, 
55 32. o. 26. 60 o. 1 s. 9, 63. 55, 936020 73 

•" 3.8o o.oo 1o7S ,7o .095 .052 .090 .os2 935.ao 499.46 75 • 
___:._r'r_ ___ •. 0.04.89~---Z5 • 1 (l5 e 125. O • oo· 3.7.o.9..2 __ 5_3.7_.3_8 ___________________ ~----'.-., • 

• • •SEC "O 13332000 ' 



• 3470 ENCROACHMENT STATIONS= 540.0 57000 TYPE= 1 TARGET= 30.000 • 
~ 615 1 U/S FROM U/S 
.,ii 
~ ___ 13 3.3 2. •. Qo __ __. 9_9. _..9..3J..a.3.9,.._ _ __..o ._o_o ___ o_.Jl.o_---9_3 1_._4_1, ___ _____._o.,_ .,_s ___ _. .... s,_2,;_ __ _,._o.1 ____ 'l3.z. • .7_o_ 

FACE OF HAGGERTY ROAD CULVERT, VSU17 SEC. J e IL 32. o. 27. 5. Oo 13. s. 63. ss. 936.60 
• '. 3e82 OoOO 1e99 099 0095 0052 0090 .052 936040 547019 3. 

1
,; .o.o.6.0.42 zs. , oso ..1.25.. __________ .;_o o o_._n,.,.0 __ 2 ... ,2 . ...s_1_____5_z.o .. oo ________________________ f 

1 
.• 

' . ' . ' ,. 
: I --11 SEC N 0_133_7_i._._n.o..,_ ______ _ 

' 9 
' 3470 ENCROACHMENT STATIONS= • 552 o 0 560 oO TYPE= 1 TARGET= 80000 II• --~"'".3 3_7-4_,_ilf-j __ ~1 ._4_t~j -~93.7~ A Q_J_Q___9-3_ld6 ...13 • 28 • Q_/u_QJJ_(}_(J.J)_. __ v_".,_" ________________________ ll 

l'. 320 Oo 320 Oo Oo 11 o Go 630 55. 100000000 .II 3o83 0o00 2o87 0o00 0080 0045 0080 .052 936023 552000 
1 \--- __ ..• o_o.z.2.1 _4_2_. 42-•--~f.2-•-· ______ 1 _____ p ___ __J). __ __o_Lo..Q,_ __ _,..s_._0..0 __ 5_6_0..._o_o 

.. ·.; I 
e,,,I 

-----------------------, 17 I. 
, , 1+- - --•SE.C.N,O _j_33..8.2a.O.O..O 

'I' 
------ -- - -· ------------ -----------------------------i,., II I 

e 11 3301 HV CHANGED HORE THAN HVINS I. 
------ - ----- -------- --------- - - ---

i; SEC NO DEPTH • ,,! 0 OLOB 
CWSEL t""DTUC: UC:&:I I{ E5 HV HL OLOSS BANK ELEV """"',I. .. ., - oJ"-• .. " 

OCH CROB ALOB ACH AR OB VOL TWA LEFT/RIGHT 
21[ ____ r_I-""'~E ___ V.L.o~~s-__ 

SLOPE XLOBL 
llCH lf BO.B XN .XNCH X.NR WJ.N El .IU..N S.S.T.A 
XLCH XLOBR I TR I AL IDC ICONT CORAR TOPIIID ENDST 

-------------------------'21 
•· 3. 

- - - - . . --- - "=- . =- -=~ - =----- ~ --------
, 3685 20 TRIALS ATTEMPTED IISEL,CIISEL I ;, 

'JS • • 'l 3693 PROBABLE MINIMUM SPECIFIC ENERGY 
I) . ___ 37.20 _CRJ_T LCAL_DEP_T.H_A.SSJJH.ED ___________________________ _ -------_________________ _,,:ti' • 

.,; 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 945000 ELREA= 945000 ill 
.I 

•· 
.v . ,, .. 
,'J 

J,' 

-----·• ·--··--· ----------------- ----··--------. 
13382.00 1.67 937.87 937087 OoOO 938.51 064 .11 025 937050 

320 o. 320 Oo o. 5. Do 63. ·550 937050 
3 o.B3 ___ o_o_o_o ___ 6.._4J._ __ ~o.,.o_o, ___ Lo.s_o_ _ _ • o ... 4.5 _____ LoJ1_0~--~•.Q.2..2~~2=36_,_~o __ 7_9_8_._QO 

0 040810 80 !lo 80 20 11 0 OoOO 4o00 802,00 

- --- ·--·- ---· -------------------

I 41 

45 -r,W 

•SEC NO 133830000 49 

SECNO DEPTH CIISEL CRIWS IISELK ES HV HL OLOSS SANK ELEV 11• 
___ o__ __01.n.e ____ JLC="~-~CR.OJL ____ ALOB --- A..CH ___ ,!R.0.B __ ~yQ_L ___ T~W.A. __ L..E.EJ.LR.I_S HT _____________________ -1 _, __ , , 

TIME VLOB VCH VROB XNL XNCH XNR IITN El.HIN SSTA • 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPIIID ENDST ~· 

------------------- --------- ---------------- 17 ;. :., 59. 
,s ___ 3_~1.0_.JJ_O.R.!W,._B R ID ... G..f_,~_BJ)= 21 H JJL ... f.UB D= \U>..5 ... , ... 4.0_JtA.X. __ EJ. L_C= 9_4_0 •• _2 __ .._-_____________________________________ ___. 

1 61 

e:, 63. 
" _ _ 34 9 5 0 ~ERB ANILA RE AIL~ SJJJ1E D~O~E FF ~CJI VE , ELL.EA= 9_45_. j)_O_l;J._R_E'-"A.:=----'-9=4 5 .... o.o, _____ _ 

; • · I ;. " 
P :i 0/S FACE OF PONTIAC TRAIL ROAD C!JLVERT~BSJ!'.18 

6S 

67. SECo......eK,_ _____________________________ , 
I 11 , , •• ~f .I.' 13383000 2o01 938021 0e00 0o00 938061 039 002 007 937050 71. 

, __ -- -· }2 o ·- __ _cO_o~--~3 ... 2.o, ____ 0 ·~--~O_o___ 6_o. ___ ~O_o ___ ~63 ~--~5 ':! • 93 7 o 50~-------------------------, 
-·~ 3.83 o.oo 5.04 o.oo .070 • 040 .070 .os2 936a20 · 798=00 73 -~'.I .015540 1o 1o 1o 5 0 0 -1.11 ,.oo 802000 7S • 

• wsECNO 13473.000 • 



• ' ' .. • 

•i ., 
0 

• 

3370 NORMAL BRIDGE,NRD= 21 HIN ELT .D= 945040 HAX ELLC= '.'40.20 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 945e40 ELREA= 949.20 

------
UIS FACE OF PONTIAC TRAIL ROAD CULVERT, BSll18 SECo K 

13473.00 3.03 939023 o.oo OoOO 939.38 • 15 
32. o. 32. o. o. 10. o. 

3e83 o.oo 3. 12 o.oo .010 0040 • 070 

-~=-=--------"-'~----·~7~0'---~·0c:'-"-7-~937.50'-------------------------' 
63. ss. 937.50 

0052 936;20 798.00 
• 0 04_668 90o 90. 90. 5 0 0 -2.63 4.00 802000 

r "1" u· ____ .,,_,tts.f:CNO 
l~' .II 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 945020 ELREA= 949.20 
11 

• 

, · - 1

1 

- · - 134 7 4. oo 3. o-4--9-3-9-.-2-,---0-.-o o--·-o-.-o o--9 3_9 ___ 3_9 ______ 1_5 ______ 0_0 ______ 0_0_'--9-3-7-. 5 o 17 

• • 1 , 32., Oa 32., 0. 0. 101. Oa 63a 550 937e50 I-
ll ________ 3 .J!3 _____ Q. 0.,.0 __ ~3,.,,. Qt,_ ___ J>_,_o_o ___ __,._o_~o-_. 0J..!i_ ____ ._0_9 s.,__ ___ .,.,.o .. s..,2~__,9 36..2.0 _ __l_2.8_.._o_o, _________________________ 

21 
M' • 005213 1o 1o 1e O O O 0o00 4o00 802000 :·•· .,: ' 
t: ---·----- 25 
1;J 11SECNO 140340000 

• ,I -
• I 2-•, ,,,!'---__ 3.,_t,_7_0 __ E.tiC.R.0.~_CJ:IM.E.H.T-5JJJ..LOJi-5==---•6.7..D..o_0 ___ 1_2Jl.Qo_Q___T.l.P_E: __ _.1_JT.AR.l,J;_T,_,:~_·_-6..._7_0,o...l)_Q..,._ ___________________________ -ll, 

1
, 

I'~ l,'W •.. , 560 1 UIS FROM UIS FACE OF PONTIAC TRAIL ROAD, VSU19 SEC. L ,., ----------------------- ---- - ---
14034000 3.50 939.50 o.oo OoOO 939050 .oo .01 004 936070 

• 2• 2400 1490 380 53. 549. 59. 199. 69. 580 936.70 
-;:, ,___ _ _ _ _ __ _ 4. .33 __ _ _._z :z ____ _._6l._ ___ ...26 _____ ._1o_o ______ • .O 5 _Q ______ ._"LO.O ____ ._o.5_1 __ 9..3_6.,..0.0--6]_0_._o o._____ _ 

·- 0000096 700. 560. 4200 3 0 0 o.oo 314050 984.50 •· 
•1 \ 1490 NH CARD USED 

• • 1 *SECNO 14674.000 

31 • 

41 

i.e 
.. I '~L ______ --------------------

) 3470 ENCROACHMENT STiTIONS: 
--- -- --------------------------------------------------,,'ii 

63600 TYPE: 1 TARGET= -3200000 '' 320.0 
• ~5 

____________ 1_2.J)_0 1 UIS FROM UIS FACE OF PONTIAC TRAI_L ROAD~VSIJ20~ _____ S,ECo H 
~, « 

.• ,ol 14674000 2o96 939056 0o00 0o00 939056 000 • 06 000100000000 St. 
:l ,., ____________ 24o ____ _o._.~ _ __.,_24.0~--·----Q. __ .._, ___ .o_._ ____ 6_s_s_ •. ____ 11_ ____ ~-BJL•~--~62.,-1.o_o_o_o_o_._o_o. ______________________ ~ 
f a 4o84 OoOO 035 OeOO 0100 0075 0100 0051 936060 320000 D 
1••l 0000105 6300 6400 6400 3 0 0 0e00 261014 581014 • 
• B , 
,. ----·----------------------- -- - ----------------- -----
~.:.;I *SECNO 153590000 l:;~ -• ,-H ,..__,.__,._,,__ ___ ...:.,_,...._ ___ -=~---=-"-"'-"'---"'--"-'-'-,,._=--.,=--"'------------------------ 6, :, ,;•\i ___ SECNO~-~~~~-~~~--~~~---= 
', ,J 0 

OEP TH CWSEL CilliiS iiS!: LK EG HV Hl OLOSS t1 A NI'\ t:LCY 

OLOB OCH OROB ALOB ACH AROB VOL TWA LEFT/RIG HT 
].4, TIKE 

43 _______ SLOPE~-
VLOB VCH VROB XNL XNCH XNR WTN ELHIN SSTA 
X_L_O_B_L X !,_CH XL_~!l ITli_IAL __ IOC ___ JCONT CO_RAR TOPWlO ____ ~~QS3 

65 ' . 1 I ;•;,I 67• : n,___ _________________________________________________________________________ ~ 

3470 ENCROACHMENT STATIONS= 16500 24000 TYPE= 1 TARGET= 75.000 69 

11 • . ,: 
i: -- ------~-45_,_Q_LS__F...R 01.LJlLS_E.fi.C LOLG R.MI.D-T.Rll.NK_w_E.S_T_ER.N ,__y S u-2.1 _____ ...,.E.c..._111 ________ _ 
H 73 

... 15359000 1o83 939063 OoOO OoOO 939063 eOO .07 .oo 938.80 75. 
!I I o-----~------------------22.----8.o . :,, '· ,___ _____ __._., ____ .., 

- 7o85 002 007 002 • 090 0065 0100 

--8~.6.----0-.. 4 ... __ _,,935.._6.,_ ______________________ _,, 

0052 937080 165000 , H~ 

• ,000006 6000 685e 750. 0 0 0 o.oo 56.84 221 .84 • 



• •SECNO 154690000 • 
3470 ENCROACHMENT STATIONS= 190o0 21000 TYPE= 1 TARGET= 20.000 • _____ _,s_! __j)_/..5__ f ...R.Q_ILD.LL[~_c_e___o f _G_R A.HJlJ_RUJ,j K_ltESJ_ER N_, _V_SJL2~------S_E_c;_.__o 

1 
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31. 
• ;:j -
' 3; 

I 11~ -. " 
33 

6349.oo 1.27 922.47 922.19 o.oo 922.54 .01 1.25 .02 923.oo 31• 
_____ 175. _____ o_•~-~l.4-6~-- 2.9_, ________ o_. _________ 680 ____ _j-9._, ___ ~2_.. ___ ___..2_._ __ 9_2_1_0_6..0_ --------------------~,·, · 

1I :1 I 
008 OoOO 2o15 1o51 0095 0091 0095 .040 921020 717091 

0028184 6000 6000 6000 8 17 0 OoOO 160064 878-54 3 • 

. _ ----2.5 o_ •_D_LS_ E.8_Q M _ 0. / S _ _E.~C.E_O_E._ _W_E_L_ Cl:I _ RO_A_Q_C_U_L_Y E_R T_,_v_s_a_9 __ ___,,s~_c;_._______B,.____ ____ _ 

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

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

,1 I 
• : ' 1490 NH CARD USED 

"~! -~!I.SE.CN_O _65_9-9...a.0.0.0 ,, 6599000 2o07 923047 o.oo o.oo 923048 001 092 002 923,20 
•• ! 1750 o. 1350 400 2. 1710 69. 3. 3. 921.80 

-- -- -- __ o_1.8 ______ ,_t5 ___ •• 7_9 ___ -,:U---~-095 _ ___ o 087 ___ o0.2_5,__ _ ___,.u940 __ 9_2_1_._4_0 __ 6_8_!!_.4_5 
.001379 250. 2500 2500 6 0 0 o.oo 226094 915040 

-----------
11SECNO 66000000 

-- . _ _ _ -- -~D✓-S __ f _A_C_LO£_W_E L.CJI_R_O_~_D_C.UJ.Y.J;JU_,_s.s 1n_o __ S.E.C.o_C 

~. :~1 6600000 2o07 923.47 OoOO o-oo 923.48 
; ·s _ _ -- __ 1..I5.o ____ _,,_o • __ ___,__,3-5._, __ --'4=0"----------'2_. __ ____..7_2 o ___ _,_ 
' " 018 015 o7B 057 0095 0087 :e·• .001354 10 1. 10 1 o 

001 oOO oOO 923020 
_o_. • 3... 9~_._8.0. 

0095 0040 921,40 683017 
0 o.oo 227.51 915.68 

j~ ,:'. Lsp_e_c.I.~L_l!.RJ.fil _ ' 1-I '""'-------------- "19 

• , SB XK XKOR COFO ROLEN BWC BWP BARE A SS ELCHU ELCHO 11• 
,1 ___ o_._O_O ___ .~o_3_i __ ~3 0_Q_2 ___ o_._O_O ____ 3 • 9 3 __ 0 o O 0~ __ 1_1_o_l_8,.____ ___ 0,_o_O_Q _ ___,_9_.,21_. 4 0 9 2'LoJ. O _________________ _, 
ii 73 

• ;, ! •SEC NO 66590 000 11• 
" I ____ s.e.c_~o QEP T_,.,H~-~CJl.S.EL~-~CRI.lf.S~----"w_sJ:_L_K ___ E_G. ____ ,H~v~ __ ___,H""L~ ___ o_1...9_s_s __ s~_N..K_EJ._E_v _____________________ _J 

0 CLOB OCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL lOC JCO'T CORAR TOP JO ENDST 

,, 



• PRESSURE ANO WEIR FLOW .,., 
• ___ J:_GE_[LS ___ E_G_Ljl_C __ ____,H"-'3.,__ ___ Q W (.JJt ___ Q_l'_R __ _ _B_AR_E_A __ lRJJ~ .. E .. l_O_I_O ____ l;L_L_C ___ EL_TJtO ____________________ --, 

AREA 
934 • 85 929.28 o.oo 590 1160 12. 12. 924040 928.10 

-----------•-
FACE OF WELCH UIS ROAD ~ULVERT, )tS110 

• 6659.00 7o04 928044 o.oo 0 .oo 
',t}L_ __ fl~5~•----=.c~-----""-'--"------'"-'-"--410 87. 4 7, 246!_ 

' • 19 
0000106 

• 1 7 2o57 .16 .200 

928.49 
34. 

.020 

.05 
298, 
.200 

9 

5.01 
3o 

0039 

EC_o_C 

o.oo 922.30 
3. 92_~,...11! 

921 • 40 810.30 

______________________ ,[ ;~ 
• 11 59. 59. 59. 2 0 o.oo 293.21 1103.51 ,-. 

t .. 
------ - ----- ---- 17 

:.;:' 11SECNO 66650000 
"I .. ,._ ____ -6-6_{1 !'i o_O O Lo..1~0 __ 9,c..,2.a_,_SJ) ____ o_._oJ> ___ ,Q_oJlQ ___ 2 2 8 • 5 o ___ ._QQ • 0 o ___ ._Q_1 __ 2_2.Z.o.Jj)__ _ 

-,,. 
1~ 1750 670 300 780 2520 340 3110 4o 3o 922030 21 

• t, 019 027 .87 025 .095 .045 0095 .039 921 .40 809.32 1.e 
-- •. 00_00_6_1 ___ --~6 .. o 60 ____ 6~-- -- 2. ----- 0 o __ ~o_,_00 300.54 _ 1109.85 ----------------------~ 

2S 

,. 
l,: • 2. 
-, ' C 2 r • \i , __ _!!Sf:_ ~0_8_3Jl,JI..O_,,_ ________________ _ -----------------------h11 

., 3265 DIVIDED FLOW 

-------- ------------- --------- ------------- -------·-·----------------
3470 ENCROACHMENT STATIONS= 500.0 205000 TYPE= 1 TARGET= . -500.000 

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

,l I .,.! 
il ( 

i·_ ., 15701 UIS FROM UIS FACE OF WELCH ROAD CULVERT, VSll'11 SECo D -

31. 

.. 8230 ._oo ___ 1.28_. ___ 9_2_8_._1_$ ____ 9_2_8_._I6 ______ o_.oo ____ 928_._9_0 _ __ . _._1_2 _____ ,_3_{.'-------"-Q_6 __ 22_s_.9Q_ _______________________ _ 
175. 79. 54. 42. 550 12. 33, 160 13. 929.10 41 

• 1 .37 1045 4.54 1026 0097 .048 .097 0045 927.50 1097. 12 4. 
, 1 rJ,--- ,_0282.7..':1 ___ 1-5 .. 0_Q. _ ___ J_5--6_5_o __ __j_!i_2_Q. _____ 11_ -- __ 2_0 ______ 0 o .j)._O 244_L3_..1___1.3]9_o5_~_ ------------------------45 

•. l5 4. 
___ •SECNO 97300 000 _____ _ 

. J, I 
------------------- -- - -- - -----------------------, 49 .• "' 

1! . .' 
' ' ---- -· - - ------
6 ·o 3070 1 UIS FROM UIS FACE OF WELCH ROAD CULVERT, VSll'12 

3470 ENCROACHMENT STATIONS= • o 990 • 0 TYPE= 1 TARGET= 989.999 s, • 

SEC, E 
ie·, 
' ____ 97.3_0_._oo ____ 1_._4_5 __ 9-3.1_. 2_s __ __o_._o_o ____ o_,_oo __ 9_3_1_. 2 5_ ___ ,_o o __ 2_.~J---~• .. OL__~3J .•. 3.0. __ _ ., 'I 90. o. 2. 88. o. 6. 
,. :a. 2o07 0,00 033 024 0098 ,055 ;!~ 1)1 ____ ._0_0_Ql:49 1_~00. 1500, 1500. 9 O 

l7 360, 24. 24. 931010 
0098 ,049 929,80 591013 l!. 

0 o.oo 398,87 990~•~0~0~-----------------------, rt, -,. 
:. ,, 
' au ___ ..!LSEC_N_O_t07_3_Q._0_0_0"----------------
. ·• 1- 165 
; • '.'. ~-3_,_1_o_E_N_c_R_o_A_c_H_M_E_N_T_s_T_A_T_1 o_N_s_= ____ 9_0_0_._0 ____ 1_100. o _T_Y_P_E_= ___ 1 __ T_A_R_G_E_T_= ___ 8_0_0_._o_o_o ___________________________ ..., 67• 

63. 

" 1940' DIS FROM DIS FACE OF HAGGERTY ROAD CULVERT, VSU13 SECo F ~ 

__ 1 o_z3 o .• _o o __ ___,_._s .. 1_~9 •u_._4j __ o...Jl.o _____ o_ • .o_o __ 9_3_1... 4j _____ •. o.o ____ ,._1..5. ___ ... 0_0 ___ 9 3_1_. o o 
90, 680 2. 20. 422, 9. 147. 35. 35. 931.00 13 

.,, 3,83 ,16 025 ,14 0110 ,060 ,110 0051 929060 900000 ll. ll 

, • t'r ___ _..0.0.0-1.04 l 0.0.0.o.o __ _,1..0.0.0.., __ _,Jl.O..,_o._, ____ _,5 0 0 Q • .llJl-55.6....1-7 __ l.45..6,.1~----------------------.......;_ 
-LL.. ~ r 

• • •SEC o 12250 ,nno 



• SECNO 
a 
TI II E 
SLOPE 

DEPTH 
OLOB 
VLOB 
llLOBL 

CWSEL 
OCH 
VCH 
XLCH 

CRIIIS 
OROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
II TN 
CORAR 

OLOSS 
TWA 
ELIIIN 
TOP\I ID 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

------------" ------------------
420 1 D/S FROM D/S FACE OF HAGGERTY ROAD CULVERT, VSD14 SECe G 

• 
• 
3. 

, I • ' :· / -------------------------------- ---------------------------------------------1 l I\ 
• 

12250000 1o93 931083 OoOO OoOO 931o8i' 004 044 002 931.10 ' 
! 90. 20. 57. 130 41 o 29. 340 460 48. 931 oZO 7. 
:- ---- ____ 4_._1_3 ___ __._4_9. __ __,1....9....8.~-----~"~0~---=J)9_8~- aJ! 5.~'.} ____ ;;_0_9_9.~-~-~n-'i.J __ 9..2,2._._9J) __ 2_8].• _4 8.-------------------------, 

• • 002 835 1520. 1 520 o 1520. 2 0 0 o.oo 213058 501006 

----------------------------------------------------------------------------' 13 11 •SECNO 12355 • 000 
• 'I 12355,00 1055 932,35 0o00 0 000 932046 011 055 004 931080 !. -- __ -- _ ~o • ____ 3_.,__ ___ ,f!.,,+..., • .__ __ _,2_3_._~ __ 4_. ____ 2 o_.~ __ 3 z_. ___ _,,4,.,7_,.~ __ _,4"-'9"-'o, __ 93_1,ojl_Q ______________________ __, 

4o14 064 3o18 074 0110 0060 0110 0051 930080 469040 
17 

0012857 1050 1050 1050 3 0 0 0o00 145004 614043 I. 
--- --------------- --- -------- --- ----- -

• ·; •SECNO 124600000 
• ---- _ 1246.0 ._oo_ -- ___ 1.o.3.2 __ 9-33.._oz_ ___ o_. on.,___ __ n_. o_o ____ 9_33o.Q3 

• ;~ I 4 ~ ~1 . ~ Z ~ ~Z • ~ s "l ___ __...0_0-0.6.19 1 _o.s. 1 o.,s .... __ __,1uo,_s.._ ... ____ --L-----

3o 
.110 

150 
0060 

0 
]2 

ei,, 

------- -----------------------------•ti1' · 
r .. ____ • .o_o ___ _._5.,_3..,_' ___ _.._. 0_3--932._s_o ________________________ _, 

450 470 49• 932050 I !S 
.110 0052 931070 5750282. 

n n. no , 52_-.1,3-_n.o.o.9 ... 0'------------------------~-
19 

''- ----•.SECNO .12565.o.DOO ___ ---------------------. ------------------- ---------------------------, 13 'j SECNO DEPTH CIISEL CRIIIS IISELK EG HY HL OLOSS BANK ELEV 
• '•r Q QLOB OCH OROS ALOB ACH AROB VOL TWA LEFT/RIGHT 3 • . t'---- _J.lltE_ _____ Y.LOB ____ y __ CH Y.RO.B ___ _.X.N.l. ______ X.N.CH ____ JtNR ____ IUN,._ __ F""l""H.I.N. ___ .s_sJ_A__ 

~ SLOPE XLOBL XLCH XLOBR ITRI AL IDC I CONT CORAR TOPWID ENDST . :,, 
~:, 

', 3685 20 TRIALS ATTEMPTED IISEL,CIISEL 
• 1··' 3693 PROBABLE MINIMUM SPECIFIC ENERGY 

., ~ ___ 372.D._CR.IJ.LCA.L_DEPIH-A.S.SUJlED ___________________________________ _ 
J( 

MANUFACTURED SECTION FROM 2-FOOT CONTOUT HAP 

:.; i2565.00 .67 933.27 933.27 o.oo 933.37 .10 .20 .os 933.10 

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

41 ... 
49 

: .• :· 180 o. 15. 3o 0o 60 Se 470 49• 933010 SI. 
'J 31 ,,i-,,
~' . 

___ 4_._22_ --~_1,_7,._ __ ~2 .... uZ2 ___ _._5_0, ___ o_1J_O ___ _ o_0_6 O, __ 
.031965 1050 105. 1050 20 8 

• .1-1_0 __ _._o.5_2__9.3.z. •. 6_o___68_9_._o 5 ____ ---------------------<.
13

1 1 
0 OoOO 76.50 765055 ~-·1 •' ss. 

'1 - ----- ------ - - - --- ----- -------- -------- -------
•SECNO 126700000 

; •. , 
• ·1 --~ 70~ -~R,OA CHM ENT ST AT I~O~N=S-=----~•~0•~--9 31 o 0 t_Y PE_=.,_ __ _,_1 _ _,_T.,,,A,,_R,,_G..,_E.,1,T.==--__,_9-"'3"'0,._,9'--'9'--'9'-----------------------------' 

12670.00 069 934.19 OoOO o.oo 9340 19 .oo o 79 • 03 9330 90 61 

'!~'I .... 3 8 a 4? • 5 0 i 9 3 3 • 8 0 63-1 s • 1. 13; 
:J 

:, 
--~4_o..l,9___ ___ •. ~2~9~---··~9~0'----~o~3~4c...... __ • 11 o __ ,060 __ o1,_1~0'--__ oJL52~~9~3~302,0 __ 7_7_9.,o_09 

o003294 , 05. 10s. 1 o5. 6 o o o.oo 151,91 931.00 1
65 

~· :~! 67. 
1 1 ·•1,J! •SEC NO 126 ?1 • 000 ---------------------------:! '9 1 , 

• ,, SECNO DEPTH CWSEL CRlblS IISELK EG HV HL OLOSS• BANK ELEV 71 • 

;. ______ Q ____ Q_l_OB. __ ~QC=H ___ Q.R,O_B __ ~ALO B _ _ A CJ:f ______ AR 08~-~V~O~~---T WA __ L ELT (R.I GHT ---------------------~ 
"Lr· TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 71 

•'" SLOPE XLOBL XLCH XLOBR !TRIAL IDC I CONT CORAR TOPWID ENDST 75 • 
57 

• 347n ENCROACHMENT STATIONS= o0 93100 TYPE= 1 T •. RGF.T= 93, 0999 • 



•• DIS FACE OF HAGGERTY ROAD CULVERT, ssa15 

i ' " ~ 
-~', 

1!~} 
' ,.,_ 

C 

•• :I 

• 
•• J 

• 

12671000 
1 B, 

,---- 4 o.2.9<----
oOO1396 

SPECIAL BRIDGE 

,.68 934. 1 a: 
1. Bo 

,L?J. 1.,J_tj, 
1 • 1 • 

?,------SB XK Xl(OR CDFQ 

•• f', OoOO !>,91 3o03 

o.oo 
9. 

.,-.?.5 
1 • 

RDLEN 
0,00 

o.oo 9:54.29 .02 
4o 5. 38. 

o 1J)_0 ___ ._0_2J) _____ .J 00 
2 

BIIC 
1 I 64 

0 

811 P 
0,00 

0 

SEC, H 

.oo .01 933.90 
4 7o 50. 933.80 

• 05_2_Jl~3_o_5_Q_J_7.9 o 0 .. 
o.oo 

8AREA 
1,97 

151 091 

ss 
o.oo 

931.00 

ELCHU 
'1133, 50 

ELCHO 
9~;3,50 

• 
• I I 

• 
3 • 

7. I. ,, '' t,--------------------------------------------------------------------'j ! l ~ 
, 1 •SECNO 12716 • 000 3 

•• , PRESSURE AND 1/El!R FLOII 1a 
ill 

t.J; 
' . - -- - - - --- 17 

EGPR S EGL 1/C H3 OWEIR OPR BARE A TRAPEZOID ELLC EL TRD 1. .. ,; 
- ]!ii 

- - ----- ··--------·• ------------
'" 941.84 936,88 0,00 10, 8, 

AREA -------·-------------------~ 21 
2. 2, 934080 935.50 2. ·•• ,.' ,, 

:11 

II) 1 
------ - ---------------------- --~------- --------~-, 25 

UIS FACE OF HAGGERTY ROAD CULVERT, BSQ15 5ECo H 2. •.. ,' 
:ir--• ,, I' ------------------------

12716000 2o28 935.78 o.oo o.oo 935.78 .oo 1o58 o~oo 933.50 ~Ir •. '" 18. 2 o 4 o 1 1 o 18 o 5 • 101 • 4 7 o 5 0 o 93 3 o 5 0 31. ,,· ··- ____ 4.32 _.,J3 ____ ,9S .--·-- o:IL_ ... _o1-00 ___ o020__ 0JOO 0052_ 933050 __ 77J .. 10-------------------------, 
1,5, 450 450 0 0 10 o.oo 147057 921.67 33 '" •• ,,1 

17 

,000055 ll. 
---·. ---·- ·-·· ----·---- -- ··---··. --- - ----- - -- -· - . -- - - - ----- ---------------- ·•···. 

• wsECNO 127200000 37 

••·" 12720000 2o28 935.78 o.oo o.·oo 9;;5.78 • oo .oo .oo 933050 ,I • 
:·, -- _ 18, ___ ...... 3., __ __2_. _____ L/u _____ 1_s. ___ -- __ 5_, __ _ ---· .1.01. 47. ., ____ 5_0_. ____ 9.3_3_ • .5_0 _____ ----
'I 4.33 .15 ,38 ,13 ,o98 ,os8 

•• I o0QQQ75 4, 41 4o Q Q 
: ',;_1 _________ ----------------- ----------· ---

0098 0052 933,50 774,12 
0 o.oo 147050 921,62 

•• ~l •SECNO 129120000 

'.J 1 · ---- -- - -

:t• ., I 195 1 UIS FROM UIS FACE OF HAGGERTY ROAD CULVERT, vsa16 SECo I 

" l, 1 ____ 1.2_9_1 2_,..0_0 ____ 1_,L7J> 9 3 s. so Q.,JlO_ o. o.Q_ 9_;L5..-_8.0 ____ ,_o o ,_o 2 ,_o_o __ ~3.5.~.o o_. 
J :i 18 • . 7, 9. 2, 51. 280 17. 47. so. 935000 =••" 4o54 ,,13 034 ,11 ,098 0058 ,098 0052 934010 292039 
~ " __ .0_0_0_1_0;3 1_;~5_. 19?_, _____ .J.LS,~ ____ o ________ o~ ___ Jl o.oo_ 115.65 ... 4os_._o=4 __ 
~ u 

it•" 
', , •11 ----~sfltlo 130 Q.~01 .... 1 _________________ _ 
'. · r.:J 13017.00 1.22 935082 o.oo o.oo 9~,5.83 .01 .02 .01 935060 

41 t.l. 
-----------------~1 ~,• • 

tie 
;9 

51. 
l3 

55. 
57 

59. 
I~ d, ' I' 

it•" 180 o. 170 1. ,. 180 60 48, 51, 935,40 63. 
" ___ . __ --· A,.5.8 ____ ,,_1_2 ___ _._9_'?, , 22 • 0.9.Sc._ __ ._05_2. ___ ,_0_9_0 o..!!52..__9-~4..,.6_0 __ 3_90.5_2 _______________________ ~ 
:! ,001083 i'5o 105. 125. o O o 0,00 56002 446053 65 

~•• 
10 

I 67• f: SI : • 

s: •SECNO 131220000 69 

•• I< SECNO DEPTH CWSEL CR l WS WSELK EG HY HL OLOSS BANK ELEV 71. 
" ,-------Q _______ QL.0.EI O.CH OR.O.B AL.O.B u:.1:1 _____ ,. R.D.s VQ LII.L_L_EEJ.lRJ G_H_l 
H l TIME VLOEI VCH VROB .XNL X~ICH XNR IITN EU1IN SSTA 

•• i, SLOPE XLOEIL XLCH XLOBR ITRI AL ICIC lCONT CORAR TOPWID ENDST 
I' 

• I~ I 'I 

_L,.' /., 

·- 13122,00 ,, 82 936,02 o.oo 0,00 9~i6o 06 004 .22 .01 936.30 
1~. o. 17. 1 • o. 11 • 2. ',Bo 510 935,'0 

---~~~~---:~~-~~;~-~~~-.:...~:~~~::-~~~-:-~~~:--~~~~--~~~----------============ 73 

,7l• 
1· r I r 

• 



• 4,60 0,00 1,55 ,29 ,095 ,052 ,090 ,052 ' 135,20 452.83 
,005239 75, 105, 125, 2 0 0 o.oo 33,93 486,76 • 

r:::-,. 
•SECNO 13227,000 • I~ r\. 

• I / 

___ 1.3.2.2],_QO 
18, 

4, 62 
_o_O_Q5_011 

_7J_--'D.6_,_5...z o_._oJl 
0, 16, 2. 

o.oo 1,50 ,51 
2.'i, 105. 1.a5..o 

Q,_Q0 __ 9_36_,_60_ --- __ ._o_3 -~ .oo .2_3_1_, o_o_ 
o. 1 0 • ,. 48, 51 • 936,20 

• 095 ,052 ,090 ,052 935,80 500.26 
3 _o 11..JlQ 32_.58 5-3.2_._84 ---------------fl:· • . ; , . 

0 11 S E.C.N.0 _1.3 3.3.2_..0_QJl_ ---------------------;9 
• 3470 ENCROACHMENT STATIONS= 540,0 5 70 .o TYPE= 1 TARGET,. 30,000 1 • 

i: 615 1 U/S FROM UIS FACE OF HAGGERTY ROAD CULVERT, VSll17 .!I SEC, J 

i. _ 13 3 32., Qo__ ___ ,J.4 __ 2_3J__._1_4_. __ llo.o.o __ .o_. o_o __ ~3_1_._1 a ______ ,JL4 ___ • .5. z ._Qo__c;; 3_~ • .1.0'--------------------------, 
11 __ ::I _ 18, _ ~~ 15. 3, -~• 10. ~~ 4~~ __ 5~~ -~~6~~o _ 

,. '.'./ 4,64 0,00 1,60 ,l4 oOY5 oUSi:'. oOYU o05c:'. y:;6,4U )41:1,1) 1-
•; ~. _____ -_._0_055_s1,__ ___ 7..s_., __ _1_o_s_..____u5.o _________ 2__ _____ 0 ____ o o._oo z1_._a_s __ 5_z_Q._o_o 

1111
,1, ... r .. 

;u ____ •SECN_O _.133.74.• 0.0_0'------ - ---------
•"! 

• '": 3470 ENCROACHMENT STATIONS= 552,0 560,0 TYPE= 1 TARGET,. 8,000 

- . -----. ---------------- -------------------, 25 

2 • 
11 __ _.3.3L4.o OQ l.a..1-1~-~2~3~7.o.31,__ Q ._o Q D ,JLQ __ 9_3.7_,_4_o ___ ~ __ Q_6 • 21 o.0_1J_OJLO.Q.O..,_O_O, ______________________ _. 

29 
,. 1s. 0, 18, o. o. 9, o. 48, 51, 100000.00 

• " 4,64 o. 00 2,03 o.oo ,080 ,045 ,080 0052 936,23 552,00 3. 
': _____ • o_o_4 5_1_2 ______ t. z.. 4-~------- _-4.z_. _______ .2 _______ o _ _o ___ IL ....... o ~o __ ~s_Lo.o---5.6.o .• _o_o ___ _ 
l 

e 1,1 
33 JS. , :l: l _ -1!.SE c N_o .. 133.B 2_,_oo_o ____________ _ ----------- -------------- ---- --- --------------------t 9,, I 

3265 DIVIDED FLOY 
- ----------------- ------- --- -- ------------------

"LJECNO DEPTH CIISEL CRIIIS IISELK EG HV HL OLOSS BANK ELEV ' 1 

• • O OLOB OCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 1,1. 
" .Ll1E ___ V_LJ)_a __ _,_v~c=H'--__ __,v~R,.,o'""s'--_~x~N:L ___ ~x~N._C,.,_H __ ~XNR~---~W~T~N,__ __ ~E~L~H.,_,I"'N~ __ SSTA ______ -------------------' 
~ SLOPE XLOBL XLC~ XLOBR I TRIAL IDC I CONT CORAR TOPWIO ENDST u 

• !! ',). 

:: --------- - ·--------
:, 3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

• ', 3693 PROBABLE MINIMUM SPECIFIC ENERGY 
0 

;., ___ 372.0_CR_LT_J_C A_L____j).E_e_Tt-LA_S_S_I.J)!_E__D 
~ I ~, ~ --- - - - - ---- -- -- - - - - -- - --- - ------- - --- - - -

0 

;•·• 3495 OVER0ANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 945,00 ELREA= 
- j 

:. -'. I 
. ' 
•, - J5 I 

~ 
; •. , 
•: ' .. 
' ' ' 

" I :e 1, ~ - ' e fl. 
' ' '\, 

" es: 

-- -------
13382.00 1 .28 937,48 937,48 o.oo 

1 8, o. 18, o. o. 
4,,_61, o ._oo 5_.__v. o_.__o_o ._o_s_o 

0041865 8. 8, 8, 20 

------------------------------
1tSECNO 13383,000 

SECNO DEPTH CWSEL CRIWS WSELK 
OROB ---~c ____ ~O~L~O~B'--__ oi;.~H~--~=~ ALQB 

TIME VLOB VCH YROB XNL 
SLOPE XLOBL XLCH XLOBR I TR JAL 

---- ------

937,91 ,43 
3. o. 

_._0_4_5 .o_so 
8 0 

EG HY 
j_C_lj ~_RQj! 

' XNCH XNR 
JDC ICONT 

-----

945,00 

,08 • 18 937 • 5 0 
48. 51. 937,50 

• o 5.2__9..3.6.e.2_il__7_9Jl• .0.2 
o.oo 3,96 802,00 61 

63. 
-----

HL OLOSS BANK ELEV 
VOJ. TWA L_E.D I R.I.G!U 
WTN ELHJN SSTA 
CORAR TOPI/ID ENDST 

13 

• 1' 15. 
~,' _ 3370~0Rl1AL Bl'ilJ!.G~~J HIN E.1..I.8.!>= 945__.A_O HALELLC~940_L2_.,_ __________________________________ _, 

• 3685 20 TRIALS ATTEMPTED WSEL,CWSEL • 



• 3495 OVE, BAN: AREA ASSU"ED NON-EFFECTIVE,ELLEA= '.'45000 EL :EA= 945.00 • •• : ' I DIS FACE OF PONTIAC TR A IL ROAD CULVERT, BSU18 ~· 
r{ ___ 13383000 _1._53 937.73 937.47 _O~J)JL_9 37 • 99 .2s 
J'"tl 180 0o 180 Oo 0o 4o Oo 
• ;: 4o64 o.oo 4o04 OoOO .010 0040 0070 

SECo K 

-~----o~0~2~ __ o05_ 9370 so -------------------------, 
480 51. 937050 

.os2 936.20 79Booo 

• 
t' 
' _ -~14~68 -- 1o lo 1 ! 21 _____ 2_3 __ 0 ----"'-----'-.,61;.._ ___ 4~,,_Q.0 __ 81)_?,_Ql). ______________________ ~ .; 

: . ____ ._s_e_c_i;_o _ __.1_3_4..z.~ ... o_o_o'-----------------
' 

• :I 3370 NORMAL BRIDGE,NRO= 21 MIN ELTRO= 945040 HAX ELLC= 940020 

.. J~-------------------------------------------------------------------------,i, fa ' 

• ll 3495 OVERBANK AREA ASSU"ED NON-EFFECTIVE,ELLEA= 945040 ELREA= 949020 11. 
1-
1_:; -"• ------ ---------------------, 17 

-• 1< UIS FACE OF PONTIAC TRAIL ROAD CULVERT, BSll18 SECo K 1. 

l ~:L _______ ---- ·------------------- ---------------------------------------------- 2l 
,,. - 13473.oo 2.27 938o47 o.oo o.oo 93Bo56 .o9 053 o05 937oSO 
-~. 1l 1 8 o O • 1 8 • 0 o O • 7 o O o 4 8 • 51 • 9 3 7 o 5 O r • 

. ·--- -- _4 t..65. _ _ D.,.0.0, __ ~2_. ... 4 ___ 0.._oJ). ___ _._o 7Jl __ . _o_0 1,_o ___ ,0_0_1_0'-_ _,,.,.o.:t? __ 9_3_9_._2J)_' _ l.~B_o_Oj)_ --------------------- IS 

0003140 90. 90. 900 4 o o . -1037 4o00 802000 I !. l: 

I; , 

•
•. 1 ,. : 
21' 

t rr~---
- •SECNO 134740000 

------------------------------------------:1, h' • . :: 31 • 

___ 31.._9_5_ OV.ERB.iNlLJ..R.U_~SJLUJ!,_E_D __ tj_QJi--:E££.ELllV_E_,_E_LlE.~'=-----9J,5_,2_0__E_lRJ.~-----'-94,,_9_,._2_Q __ 

• ;:! 13474000 2027 938.47 o.oo Oooo 938,57 .o9 .oo oOO 937050 
:, L. -- --- -- HI._ ___ . o. ____ __.1..,,,8 ...... ._ ___ JI.. ______ _J),.._ ____ .I. _______ o_. ___ ~4-8 _____ 5.1_. __ -9.3_z:.._20 __ _ 

33 

31. 
~ 4o65 OoOO 2,43 OoOO 0090 0048 0095 0052 936 • 20 798000 

•• ; 0004467 1. 1. 1o O O O o.oo ,.oo 802,00 

----- -------------- - ---------------- - - ---- II 

•SECNO 140340000 ,.. 
-------------

3470 ENCROACHMENT STATIONS= 
--------- --- ---- ------------------ ---

670,0 120000 TYPE= 1 TARGET= . -6700 000 
----------------------11.1 1 

___________ 560 1 U/S FROH ULSJACE OF PONTIAC TRAIL ROADLVS~ll~1~9 _____ ~S"-'E=-C=-o"--L~----
,1 

1: I ·•·-1 14034.00 2.68 938068 o.oo 0 oOO 938068 .oo 

~
I ,9 

009 003 936170 •ll· 
U 3,ft I ____ ,so. ___ 92, 27. 310 376~-- 450 132, , ____ 
l s.19 .24 • 61 .24 .100 .oso o100 0 

-=5=2~•--,---~5~3~1~--::9::-=3-~ l_O, _____________________ __,; 
0051 936000 670,00 53 

~- 'I 
,000126 700. 5600 4200 3 0 0 o.oo 310,43 980143 ne 

- l -- ·-- ------- - -- --- -----··· 
J :1 51 

~- :, 1490 NH CARD USED 59• 

' " ____ •SE CNJl_1.-"4,_,6,..,7c..c4,,.,.'-'0"-0.ec0"----------------------------------------------------------------1 
~ ! lii,1: . ~/ i ~ 

~-• 3470 ENCROACHMENT STATIONS= 320,0 63600 TYPE= 1 TARGET= ' -3200000 ~-::I. 1200 1 UIS FROM U/S F'ACE OF PONTI AC TRAIL ROAD, VSll20 SEC. H ::. 

~ i• l 4.oL4_,.o_o 2 ._t.6 __ 9..3.8.o z 6 O.....OJI o .•. o_o_ -~3_8_d..6. ___ • o o. ___ ,Lo s ._Q.o_,_QoJ~ o_o_,_o_o _____________________ _; 
" ,so. o. 150. 0o o. 4790 o. 590 570 100000000 69 

es:. 5,75 OoOO ,31 o.oo 0100 0074 .100 .os1 936060 320000 71. 
J.: _____ Q_o.o_oj_3J ___ 63.0.~ __ ,6-4.0- 6J..o.,__ 3 ___o ___ o o_._o_o-2..s.6_ • .1_4---57_6_._t.4~---------------------, 

13 
" . " ,;. 
" __ llSE.Ci'l0-153.5.9 ... 0.0.----------------------·----------------------------------------_.. ,·, _;_._,i SECNO DEPTH CWSEL CRH/S WSELK EG 1-iV HL OLOSS BANK ELEV 

• 0 OLOB OCH OROB iLOB ACH AROB VOL TIU LEFT/RIGHT • TIME VLOB VCH V'OB X'L XNCH XN" 'TN ELKIN SSTA 



• SLOPE XLOBL XL CH XLOBR ITRHL IDC ICONT CORAR TOPWIO ENDST • 
~ 3470 ENCROACHMENT 

~~ 1 [ - - 145-1 0/S 

STATIONS= 16500 240.0 TYPE= 1 TARGET= 75 • 000 

FROM D/S FACE OF GRAND TRUNK WESTERN, VSll21 SEC • N 

• 
i 

• ;> 

, ~ _ _153_59_._o.0 ___ 1_. __ o~s-~. 
' .,. 2. o. 
• 5 60 99 .oo 

938085 0 ,.O_Q o_..o_o __ 9_3J!..,_8_s • o_o • ..0_2 ,..Qo __ 9_18_,_a.o 
2. o. o. 10. o. 63. 590 938.60 

015 • 03 0090 0065 • 1 00 0052 937080 173041 

I l • 
-----------------------,: I I' 

, . 
• ::,-----•-0.0.0.0]_ 6..QO. ..tlB.5., __ 7..5.0., 0 ___ o_ 0 !lo OJl 1_8_,-6_5 _ ___1_9_2 ._o 6 

9 
____ 1E_Sf.C.~_o_t51.1t9..,.~~--------------

:o --------------------------------------------~ !3 

• - 3470 ENCROACHMENT STATIONS= 19000 21000 TYPE= 1 TARGET= 20.000 

:e:~.· ·------- 351 D/S FROM D/S FACE OF GRAND TRUNK WESTERN, VSll24 SECo O 1:~ 
. , r ,11---- _1.5.4.69 ,_oo ____ ,_,J._6___9-3.a.,_a.6 o •. o~o __ ~o.,_oo_ 9.18.,_B 6 ____ ._11J) ____ ,JI..P----~•-··0_0_1_0 OJl.o.o.~ o_o ______________________ ---1, 

11 
, 

I ''! 2o Oo 2o Oo Oo 290 Oo 630 590 100000000 
,,. 11 7o54 OoOO 006 OoOO 0100 0060 0100 0052 937040 190000 ,. 

" ________ ._000_0_0_4 ____ :1_1_0_.~ __ .11.0, ____ 1.:i_o_.__ o _______ o ____ _,o, ___ o •• oo 20. 0_0 __ 2_1_0_._o_o ______________________ ..., 
IS 19 •. : ,. 

" ~---"-•• SE C_N_0_15.5Jllu.O.Jl.O, ____________ _ -----------. ;· -· 
SEC NO DEPTH CWSEL 
0 OLOB OCH 

CRIIIS IISELK EG HV HL OLOSS BANK ELEV 
OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

_____ __ J_IMI; _ ___ .'l.L.08 ____ ___y_c;H __ ~ 
SLOPE XLOBL XLCH 

V R.0Jl__ __ -~-NL _ __J_N !:J:! __ ___ X NIL !!TN E_Ll!J N S_S_T_~ 
XLOBR I TR I AL JDC I CONT CORAR TOPIIID ENDST 33 ll. 

\'1 

I I i,J 3685 20 TRIALS ATTEMPTED IISEL,Cl/SEL 
----------------------. ,,, j, 

• ''.' 3 69 3 PR OB A BL E M IN IM UM S PE C I F IC ENE R G Y 
:, 3720.CRITLCAL_ OEl>TH_ ~-S.SUJl.f.D ____________ . __ --------· ____ _ 
q1 

• :1 . ' 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 944030 ELREA= ., 944.30 

3 • 

4! 

••• ~---· -------- ---------------------------
" 15504000 024 938.94 938.94 o.oo · 939.06 .12 .oo 006 938.70 45 

• :J 2. o. 2. o. o. 1. o. 63. 59. 938080 ,,,. 
·' .. ----- _ i'o.5_4 ____ o._0_0 ___ ~2~ .• 76 __ o.oo .100~-~•-0_60 ___ ._JJ)_0~--··052~_9~38.70 398.80 ------------------------~ "L .090601 35. 35. 35. 20 20 o o.oo 2.50 401.30 . l(9 

-· ;: ~·· / 1 r,.,I •SECNO 15505.000 ------- -------------------------------------------;11 s01 • 

,. :, sse 
• ' " ___ 31,95 OVER BANK A.Rll ~SSlH1EDJWN-EFFE(;TP/E,ELLEA= ____ 944o30 __ ELREA=e-..---2~~4._~_0~----

. " I @e "". 
•b I 

1: ;,~----- 0/S FA CE OF GJ!At:!!)_TfilJJi!Lll_f_S_T E ILJ!,_!;1.S.ll_2_5 ______ _,, __ E_C_"--',.._ ___________________________ __, 

57 s,. 
6! 

•··' 15505000 029 938.99 o.oo 0 • 00 9 39 • 07 008 o.oo .01 938.70 63. 
• '10 

C •----
o. 2. o. o. 1. o. 

o.oo 2,23 o.oo ,050 ,020 ,050 

2 • 63. 59 • 938 • 8_0 _____________________ _, 

7o55 0052 938070 39~o80 M 
' 

,,, 
1 I 1 • 1 • 2 0 0 :e,01 0005010 o.oo 2.50 401.30 67. 

~ ;· 
., .. i \:l '-' -----------------------------------------------------------------------ii~~~ 
., 71. 

'· _ SPEC I AL BR ID GE,__ __________________________ -------------------------------------~ 

• :: SB XK XKOR COFO ROLEN BWC BWP BARE A ss EL CHU ELCH~O--------------~----'I ::. 
!f c..-1 _______ ._Q_Q ___ ..,7.e,_,9..,_9 ___ 2...,.,s..,2~ __ _,0.., •• 0_0"---- __ L8.8 ___ Q_,_o_o, ___ ~• li-~li~-~O~,._o_o~ __ 2..3J .•. a.0 __ 9_3_5_. 7 O . 

• •SECNO 155370000 
PRESSURE FLO' • 



• 
~ ~: EGP RS 

~ 940063 

• · 

EGLWC 

938017 

H3 

OoOO 

OIIEIR QPR 

o. 

BARE A 

2o Oo 

TRAPEZOID 
AREA 

o. 

ELLC 

938010 

ELTRD 

945030 

• ' .. 

• 
I I 
I 

lr\1[-
; 3492 
:. 

()VERBAfilLAREA. ASSUMED NON-EFFECTIVE,ELLJ:A= 945030 ELREA= 945,3()'------------------------------' 
; 3. 

l •• ·L-- UIS F !, CE OF GMJiL1K.U_NK__l/.i_s_T_EJl!'I t_B_SJI 2 5 .; 
' 1 ",;. 

,) 

.li 
12 

15537000 
Z_. 

7o59 
0000006 

• 1 r···· ----- ----

2.83 
o. 

o.oo 
32. 

940.63 o.oo OoOO 
2. Oo o. 

.23 o.oo • 050 
32. 320 0 

~----

---
940063 

7 • 
.020 

0 

,. 
---'----$_EC •~P ____________________________ _ 

' , 
.oo 
o. 

• 050 
0 

1o56 
6_3 ... 

.052 
OoOO 

o.oo 
59.., 

937080 
2.50 

937080 
937...'lQ 

398.80 
401030 

I,• 
1
1

!' ji ,. 
17 :e 1:1' •SECNO 15538.000 

; i; ___ SE.C.tlQ __ · __ Of..P...lil __ _c_w_s,E.I._ __ C.RIWS ....i.$.l;LK f_!, ___ -~HY !fl QLOS_$ __ BANK E!_E_V -------------------~ 
.J 1:, 0 OLOB OCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

,. 
21 

~-•• TIHE VLOB VCH VROB XNL XNCH XNR I/TN ELHIN SSTA 
__ .. _SLOf>E __ ..XLQ.B_L XL_CJ:L. __ J(I._OB_R __ l.t.lLI_AL ___ Illt ______ ISJ)NT CORAR TOPW_I_D __ l;_ti_Ql,T, ____________________ __, 1; 

1 • I 
,. 
25 . ,. 

;r,'~'-----
: 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= ."" .. 945 • 30 ELREA= 945.30 

-- , _____ :1.553_s •. o.o .. __ z_._s_:3 __ 2._4_Q'-'>..L ____ CloJl_o ____ 0Loo __ 9_4_0_. 63 ____ ._o_Q ____ ._oJ>. ___ .• _Qo ___ 93_7_._so_ 
··1 2. o. 2o Oo o. 1. o. 63. 59. 937.90 

• ZI 7 • 59 o.oo .23 o.oo .100 .050 .100 0052 937.80 398.BO 
,,, ____ _._OJLQJ)36 _j_, ____ J~-----1•----- 0 --- ___ O O ____ l)_._oo 2 • .s.0 __ 4_0_1_._3_0 ___ _ 

2. 

!1' ' 
II • 

33 II. 
. 17 •. , 

14_9_0 NH_ C liD __ U_S_E_D ___ _ --------- -------
~ !!. 

•SECNO 164380000 , , 
•· . , r3l 1 ___ 3li..Z.O _E N.C.R_DAC HJiEJLT___$J.Af.LQliS=.- 3 2 o__,_Q____ _5,60 ._o __ JJ.P_E = __ _ 

~I 
1 IAR..G ET= 30 O_Lll_Q-~Q ___ _ 

, ., .... 
, ,hi ' . ;; 900 1 UIS FROM U/S FACE OF GRANO TRUNK WESTERN, VSU26 SECo 0 ,., ll. 

D 16438000 5o04 940064 
.• ,. 110. o. 1100 

49 o.oo o.oo 940.64 .oo .oo .00100000.00 
o. o. 1098. o. 75. 62. 100000.00 

; '" ______ 1_0_.J)_B. ____ Q,_Q_Q 10 
I ~ • 000005 8000 9000 

ll. o.oo .100 ---~Q60 .100 ,052 935.60 3~0~09 ________________________ ~ 

,. ,,1 

' ' 

1000. 1 0 0 o.oo 240.00 560.00 

i. ·, I 
- ---- -- -----------------------

1490 NH CARO USED 
wSECNO 174680000 

~ • s l 
] " ' •. I --- --3 2 6 5 D IV IDE D FLOW 
~ •. , .. " 

3470 ENCROACHMENT STATIONS= 19500 400. 0 TYPE= 1 TARGET= 205.000 
~. :: l, -

~ ' ----------"~-3.0_1 _U LS-E.R.Jl.lLJJ.Ls.....£.A..Cf_Q£_GR>., N O_TR.U_N!(_I/_ES_T.£Rt!.L..V.SJl? 7 $F..C_o,~,~--------.,-------------------
52 

• 5J 17468.00 .95 940.65 o.oo OoOO 940.65 oOO 001 oOO 940070 

" 5.0 .. 5.0.. 0., --
• :: ! 

1 0 • 83 .13 .38 o.oo 
• 000745 1250 • 10300 8000 

____ ,, ___ .1.3J_. _____ o. a.9.o 61_._1J>.o.o_o_o_.~oo. ______________________ '-7 

0095 .095 .100 .052 939070 195.00 
1 0 0 o.oo 199.22 400.00 

!I 

l3 

ll. 

l7 

l9. 

J1 ! I' 

63. 

65 

67. 

69 

71. 
73 IS. 

_:j:_r_f-- •'II • •SEC NO 17583 oOOO • 



• 3470 ENCROACHMENT STATIONS= 255.0 450.0 TYPE= 1 TARGET= 195.000 
17583.00 034 940.84 o.oo o.oo 940.85 .01 .19 .oo 940.50 • so. 1. 48. 1 • 2. 57. 1. 89. 68. 940.50 

10.87 .52 .85 .49 .100 0065 0095 0052 940.50 2 55 • 00 
0006631 1 25 • 11 5 • 11 0 • 2 0 0 OoOO 195.00 450000 

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

• I ;,.lc___, ___________________________________________ __:. ______________________________ ,r ;• 

• 
•SECNO 17640.000 

3470 ENCROACHMENT STATIONS= 
• 5 17640000 .35 941.25 

210.0 435.o TYPE= 1 TARGfT= 1650000 
o.oo o.oo 941.26 .01 .41 .00100000.00 ,. 

: I - --10~-~-~ o. ~ ~ :{-s 
• " 0007963 650 57. 

' IU -------------------------------------------------------------------------' 13 

0 o_o 5.l• o_o 89 6~. 100000. 00 
o.oo .100 0065 .095 • 052 940090 270000 
55. 4 0 0 o.oo 1 65 o O 0 435.00 

------------------------,,' 1. 
• 1 •SECNO 176980000 1. 

1'1 __________ $E_C_NO~ __ .O.fLUl __ ~CJLS_f.l CRI~S WSELK ___ EG ___ HV HL OLOSS BANK ELE.Y...,._ 
1•11 Q QLOB OCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 17 

9 1o11 TIME VLOB VCH VROB XNL XNCH XNR IHN ELHJN SSTA 1 • 

• : , •1'.•' ________ SLOP.E ___ XLOB.L XL.C.li...____.U.O..BJL __ _lT.R..I.Al __ lDC ________ lC.O.N.I _ _c_o.IUR__ __ IQPJl.l.D ___ E.ND.~._---------------------1,
1
\ 

' .,t1 R 

!.11 2. 
--· - - - . - -·-------·- ------- ·-·- ----··--·- ··- -

W 3470 ENCROACHMENT STATIONS= 195.0 33000 TYPf= 1 TARGET= 1350000 
• ;· 17698000 .40 941070 o.oo o.oo 941.72 .02· .46 000100000.00 2. 

•1 ______ s__o..._____ __ o o so.._. ___ _.,__o •·---~--o ___ __ 1..2..,, ___ ____.,o~• ---~2-P. •·---~6.s .• _,_o_o_o.o_o ... o.o. ______________________ ____, 
.I 10091 0 • 00 1o02 0 • 00 0100 0065 • 095 0052 941 • 30 195 • 00 ff 

• i • 007765 650 58. 55. 2 0 0 o.oo 135.00 330.00 3. 
'l ... 
' ' 

'l· ' I ... - I • , ... ,. .... 
ll . , . 

11 

--- .... -- ------- ----
•SFCNO 177550000 

-------~----
3470 ENCROACHMENT STATIONS= 210.0 31500 TYPE= 1 TARGET= 105.000 

.OOi00000.00 17755.00 , , ..... n nn n nn u.uu v•uu 
so. ________ o_. ____ .. so. ______ o. __ oo_ 

10.92 o.oo 1.12 o.oo .100 
0007589 650 570 55. 2 

n-. ouc 
---- 45. ______ Q. 

0065 .095 
0 0 

, , ..... 
9 o •~ ___ 6_8_. __ 1_0J! o_o o_o o_o __ 

.052 941.70 210.00 
o.oo 105.00 315.00 

'-------
•SECNO 17813.000 

--------

1! 

Jl ;. '" 
3470 ENCROACHMENT STATIONS= 
17813.00 053 942.63 

155.0 
o. 00 

232.0 TYPE= 
OoOO 942.66 

1 TARGET= 77.000 
.03 .so o 01 942.30 

1,, c;n. 1. 1,.9. 
, I ,)II - --- ,o:-9·3•----.~6~5~--1~.,-_4,'--'o"------'· 

;. . . 0009751 65. 580 

1. , - 'I,; - 1- qn_ i<,R. Q~::>.'ln ·-· - ... _ ... ~-· --· .... :!'" ._..,,_v 
.66 .100 0065 0095 • 052 942010 155.00 

' ..• ___ , __ ·---
' ~-'' - •SECNO 178700000 

.,, 3470 ENCROACHMfNT STATIONS= 
17870.00 .65 943.15 

____ so. o_. so. 
10.94 o.oo 1.59 

.008813 65. 57. 

• ,, 1490 NH CARD USEO 

55. 2 0 0 o.oo 77.00 232.00 
--- ------

170a0 218 • 0 TYPf= 1 TARGfT= 480000 ~ 
o.oo o.oo 943.19 004 053 .00100000.00 63. 

o .___ o_. ____ 3_1_. ___ ~o_. ____ 9..Q.. ___ ~6.8_._1.o_o_o_oo_._o_o ______________________ ___, 
o.oo .100 .065 0095 .052 942.50 170.00 65 

55. 1 0 0 o.oo 48.00 218.00 ,,. 

~' 71. 
" ____ 11SE.C N_O_t7_9_2_8_a_QlL.~--------------- ----
II 

• .. I 740 I DIS FROM DIS FACE OF ORIVEWAY BR I OGE SECTION V, VSI 28 SEC. s 
JI ! 

-- 17928.00 .97 943.97 0 • 00 o. 00 944027 .30 .94 • 13 944.30 • so. o. so. o. o. 11 • o. 90. 68. 944.10 
1 0 • 9' Oo O•' · .• 37 n.o • 1 · 0 .055 • n9 ~ • 0 5-, 9 ,3o0' 12·.01 • 



• 003'.'721 65. 58. 55. 3 0 0 o.oo 1 5 .43 140.45 • 
' I 
~ · •SECNO 183280000 

HY SANK ELEV 

r 1 • ,; 
1~1 SEC NO DEPTH CWSEL CRIIIS I/SELK 
L •~, ____ o ____ ...,O_L,,.,O...,B,,_ _ _,,OCH,__ __ ...,,OROB --~A=LO_B __ 

EG 
ACH 
XNCH 
IDC 

____ AR OB 
HL 
VOL 
1/T N 
CORAR 

OLOSS 
TIIA 
ELH IN 
TOPI/ID 

LEF_lJR_I_G!I_T ___ _ 
g: TIHE VLOB VCH VROB XNL 

• '' SLOPE XLOBL XLCH XLOBR ITR JAL 
,I 

,, 

• ) 

' • 1 ·-· --- -

• 'I o• 18328.00 

,.}.-' ---- so. 
11. 00 

• ii 

II 
• 002417 

340 I DIS FROM D/S FACE _OF DR_IVEIIAY 

2.74 946.74 o.oo o.oo 
o. so. o. o. 

.29 2. 21 .01 0090 
350. 400. 430 • 6 

XNR 
!CONT 

SSTA 
ENDST 

----------------------------------------------' l ,. 
BRIDGE SECTION v_, VS1129 SEC. T 

946.82 .os 2.49 .01 946030 
23. o. 90. 69. 9460 70 

0045 .090 .052 944.00 73.24 
0 0 o.oo 15.79 89.03 

"'-"-----"-"------''-"-"'-----"'-'-'-"--------<.!!'-=-'-l!.----------------------l:'i :~ I. 
. 1J 

-• ;,J •SECNO 186380000 

----------------------, II 1. -' 
1.11_ -- _ ----- ---------·----. _ 

< 6 3470 ENCROACHMENT STATIONS= 117 • 0 13500 TYPE= 1 TARGET= 180000 

_ __________________ __.. ll 

~- ! l. 
,u ___________ .30 1 D/S FROM D/S FACE OF_DRIVEI/AY BR_IDGE SECTION V• ~V~S~ll~3~0~-~S~E~C~•~U ______ _ 

2l .,:L 18638.00 1.79 947.09 o.oo o.oo 947.09 .oo 025 002100000000 l. 
"l I. L -'." /- --- .~~•-------·----...... ___ _....,.._ ___ _ 

',· 11.47 o.oo .18 
o_. __ 2.0 o. 

o.oo .085 .042 0085 

_...._ __ ~9..,Q..,,.._ __ i:,_2_._J_O_O_QO_O_._o_o,__ ______________________ 191 I 
0052 945.30 111.00 

• ,· .000020 410. 310. 21 0 • 4 0 0 o.oo 16.69 133.69 31. 

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

---~- - - -~-- ------ -------------------~ 33 

• 
0 11 11SECNO 186680000 31. 
,i1 ' -------- ------- ------ ---------,- -----
'" •. ,, 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 948020 ELREA= 948.20 
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0 OLOB • TIME VLOB 

CWSEL 
OCH 
YCH 

CRIWS 
OROB 
VROB 

WSELK 
ALOB 
XNL 

EG 
ACH 
XNCH 

HY 
AROB 
X NR 

HL 
VOL 
I TN 

OLOSS 
TWA 
ELMIN 

BANK ELEV 
LEFT/RIGHT 

SSTA • 



• SLOPE XLOBL XLCH XLOB I TR I AL JDC ICONT CORAR TOPWID ENDST • 1' ' " ., I I ' ' 

I~ 
l \• 

420 1 D/S FROM D/S FACE OF HAGGERTY ROAD CULVERT, VSU14 SECo G • 
" ' ' 12250000 

140. 
;3..!..51 

0002018 

2.25 
41. 
.56 -~ J ---

1520. • ' ----------1 11SECNO 123550000 ·- 12355.00 1.74 

932015 
660 

1 • 90 
1520. 

932.54 

o.oo 
340 
.so 

1520. 

o.oo 

-
o.oo 

73. 
.098 

2 

o. 00 

, ···--- --~1~4~0~·~---~7~•---~~----~~----
1 I'. 3 o 52 o 81 

81. 52. Bo 
3o47 095 .110 

• li 0012550 105. 105 • 1 0 s. 3 
-- -•- ~ 

932.18 
35. 

.052 
0 

932066 
23. 

0060 
0 

.o3 
67. 

0099 
0 

.53 
590 

.051 
o.oo 

.01 
52. 

929.90 
238.99 

931.10 
931.20 

270 • 87 
509086 , . 

.11 .43 .04 931.80 l:. 
55. 59. 53. 931080 ---~=----.::..:..""-----',c-=.._e._ _ _;~'--=--'"-"--------------------------l,, IJs' ~ 

.110 0052 930.80 456.28 
0 o.oo 164.33 620.62 ,. 

··- ----. -- - ----------------- 17 
' 1:1 

:• l'.i 11SECNO 124600000 11. 
;; tS, ___ 1ZA6_0,QO 1.51 933.21 Oe!tJ)--' __ ..llLOJ!_93~_.21 ,Jl..0 -----''L5"'-"'3 ___ __. ...... o_3 93£~0~----------------------~ 

'. ' 6 30 • 1o 130 160 5o 170 690 600 530 932050 ll 

1e, 3.59 .18 .14 .24 .110 .060 .110 .os2 931.10 574.96 1• 
-· '". ----- •. o 006--7.7-___ J_Q5_, __ ___,_Q.5_. ____ J_Q-5_. _______ ,_ ------- _o ______ o, ___ !t.JlJ),___1,.,62oJ8~37. 14 ----------------------, ,CL B em ~ 

i:. 1t.SE.C.No_1.25.n5_._oo.o____________ _ ______________________________ -- _ -- -----------------------11 i;., 
'h~ 

• ''" MANUFACTURED SECTION FROM ·2-FOOT CONTOUT HAP 11. 
• ~:1 

u, ___ _ 

12565.00 078 933.38 
30. o. 19. 

___ -3.o 60 _____ o5.8 ___ .2.o]..A __ 

o.oo o.oo 
11 • 1 • 
o.65 ____ ~_110 

:lil .024247 105. 105. 105 • 2 .,., 
.o 

- -------------------------
933.46 

1. 
_ •. 0.60 _ 

0 

008 .21 004 933.10 
16. 60. 53. 933.10 

__ __ ._1_1..o__ ____.__o..s..z-9_3..2__._6_0 __ 6_8_7-._4.o ____ _ 
0 o.oo 127.73 815.13 !7 

----------- -- ---- - --- - ------ ---------- ----------- - - - -· --------------
•SEC NO 12670.000 

41 

•· 4 • . ,,i __ ~347JLEN.CR.OA..C.l:IM.E.N...L.S • .'I.AI.LOJ\I.S,;, ______ o__ __ __9.3_1_,0 __ T.YJ'Ese ___ t_T.AR.G.E.t~=~--2~3~0..Jl.9_9_ ______________________________ 1,i.q 
., '.i,! 12670.00 ,78 934.28 o.oo o.oo 934,29 .01 ,81 .02 933.90 
• .,t 30. 2. 6. 22•--~ s. s•·~-- so. 60. 54. 933.80 ,. :r----- .oo~;~; --10;. --}o·~~----1-01": •

1
J~---•

06
~- •-1

1
~ o~~~ ~;~:~~ ~~~:ao (9 ~•: l. 

. . 1.--- ------ ---------- --------
~ ·o 11SECNO 12671 o000 
,. ·1 SECNO DEPTH CIISEL CRIWS IISELK 
,I 

EG HV HL OLOSS BANK ELEV 
lJ ll. 

,. 
.: ',j 

b •. 
' ., 
• I . • ! J 

:•" 

_____ . _Q_ _ __ Q L0.8 __ • __ .Q_ktt.__ ___ Q_R_QB'-------"-A.L_0_8_ _____ A_C_I:!_ _ -----~R_QS ___ --..Y..Q_L. ____ T.~ll~A~_,1.,_E__EJ__/ RJ_GH~T~-
TIME VL08 VCH VROB XNL XNCH XNR IITN ELM IN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL JDC I CONT CORAR TOPWID EN DST 

. : __ 3_4_7_0_E N.C.R.O..A..C_tlJ1 E~_J_S_T..A._T_l_O__N_S_= __ _ 

;.;;l D/S F~CE OF HAGGERTY 

oJ) ___ 'l_31 • 0 TYP I;= _1 T~RGE T,...,=::..-.-~9'-'3"-'0• 999 

ROAD CULVERT, BSU15 sec. H 
~ H 

• 6l 

" 12671.00 .77 934.27 o.oo o.oo 934.30 003 .oo .01 933.90 69 .;J 30. 1. 12. 160 s. s. 49. 60. 54. 933.80 1,. 
;,, ________ ..3.,.65 ___ ~3_0, __ ~2.,.2..z~---=• 3_(.~ ___ ._1..0_0 ____ • 0_2_0 ____ .J_o_o __ ~--Q~2 __ 9_3_3_.5_0 __ _1_1_8_._65_ ----------------------~ ;,I- .001880 1. 1. 1. 2 0 0 o.oo 152.35 931.00 l73 

• :: I ll. 

_!,__'._1 r r 1 , 

• SPECIAL BRIDGE • 



• SB XK XKOR COFO ROLEN B IIC 81/P BAREA ss EL CHU EL Cli D 
o.oo 5.91 3.03 o.oo 1 .64 o.oo 1.97 OoOO 933050 933.50 • 

fj) 11SECNO 127160000 
PRESSURE ANO WEIR FLOW • r\, 

• 'l !:GPRS EGLIIC H3 01/EIR OPR BAREA TRAPEZOID ELLC EL TRO 
l,)', ---- " f;; ~ ,, 

955.55 940.17 o.oo 22. 8. 2. 2. 934.80 935.50 
--------------------------;':~~ 

'· . , , . 
• 'i ___ _ 

.,11 UIS FACE OF HAGGERTY ROAD CULVERT, BSU15 SEC. H 

" '-----------------------------------------------------------------------------' ll 
, 12716000 2.38 935.88 o.oo o.oo 935.89 .01 1.58 o.oo 933.50 

t9 ·t 30= '= 7= 19: 21: 5: 114= 60: 54; 933.50 ue 
'l 0000114 45 • 45a 450 0 0 12 0a00 158 • 47 929080 II 

:n L------_3_•..4.8 __ .J_ll_ ___ ..l.Jt.._4_,.._2 __ __,,. u ____ .J_O.O'---~· 0_2_0 ___ .J_0J)c..._ __ ,._03_2 __ 9_3_3_._~o __ I,J_,_3_3 ______________________ _, 

.I( I. 

'l 
p I• f !!SEC NO ·1-27 20 • 000 --------------------------------------------1 Ii!.: 
• I, 12720 • 00 2o39 935089 0o00 0 • 00 935 • 89 • 00 • 00 • 00 933050 r.JW' 

1: __ 30o ______ 4. ____ 3, ____ . 23. __ 21 • ______ 5_. ___ 1.1_4., ___ ...,60,'----___ 5,4 __ ..___ __ 93~ • .sJ) ______________________ _ 
1; 3 0 68 021 057 0 20 • 098 • 058 • 098 • 052 933 • 50 771 a42 I !l 

• ;J • 0 0 0 1 5 3 4 o 4 • 4 • 0 0 0 0 • 0 0 1 5 8 • 11 9 2 9 • 5 3 2,. 
! I • 
----- -----~~------ ---- 19 

• 'lJ 11SECNO 12912 • 000 31 • 

•. , 
- "I 

• 1! 
' 

.. ---- -· ----------------
195 1 U/S FROM UIS FACE OF HAGGERTY ROAD CULVERT, VSD16 SECa I 

____ 1 29_1_2. 00 _____ 1.. s2 9_3.5.....9..2 __ .J>_..O o ___ .o ... oo... __ 935._4.2 ___ ------• ..o.o • o3 • o_o __ :__2_35_ • .o_o __ 
30. 12. 1s. 4. 59. 3o. 21. 60, 54, 935.00 

3,83 .20 ,49 .17 • 098 .058 • 098 • 052 934.10 292.00 

33 

3\. 

-------------------t II · 

! • 
_ .0001.96 _ . ___ ,_-7.5._ ____ 1..9_2..__ _____ 1.15.....__ ____ _o _______ o ____ .....,._ ___ o_._o_o __ u_1_,_I3 __ 40_~ •. z3 _____ _ 

41 

•• 11 _• __ 11.sEc.N.0_1_3_0_1-1 ..... 0.0,,_ _____ _ 
J4 13017,00 1 • 35 935.95 

.,, 30. 1. 26 • 
o.oo 

3. 
o.oo 935.98 .02 .04 • 01 935.60 

4 • 21. 9. 61. 55. 935 • 40 
Jb ·- -- _ l,.8_6_ ____ ._2=3 ___ 1._2.5 __ ____ .J36 __ _._oys _ .0~2 _o090 __ ._0~2--~2~34o6JL _380 • 81 ___ _ 

.001688 75. 105. 125 • 1 0 0 o.oo 67.71 443 • 52 .p • 
~ ~ Sl 
g 1 11 

---.-S-E-CN_0 __ 1_3_1_2_2_•_0_0_0_____________________________________________ ------------------------1 ti' 
;. " SECNO DEPTH CWSEL CRIIIS WSELK EG HV HL 'DLOSS BANK ELEV ss. 
= :• _ _ _ _ (j_ ____ .,.- LOJ3 __ ~u.Cjj _ __ .....,Q R.0.6, ____ A LO.iL -- A.C.H ___ ·-__ ii R Q_ij ____ v_o_~· ---~-.ii.A._LE.t J.i..R I.GH '------------------------, 
, 11 ' T !ME VLOB VCH VROB XNL XNCH XNR VTN EL HIN SSTA 51 

~-•"
1 

SLOPE XLOBL XLCH XLOBR ITRI AL JDC JCONT CORAR TOPVID ENDST 59• ,,. . ---
~ <.b 
~..-. ii ;···· 
·i ct 

,. 10 

13122.00 1 ''"' Q,:L ., .. 
, ev..,,11 7..1'~-~ .... 

3_0_., ____ ~~---~ 0 2.L• .. 
3088 

.005089 
o.oo 

75. 
1 .so 
1 05 • 

61 

o.oo o.oo 936.28 nC: 11"'1 n.. l"l'?L '2n ... 
•u.:, •C.7 •U• Y.JOe.JU n• 

____ .3 • .__ ___ .o_., ____ ,_s_._ --~6.oc_ __ _,6_1..,._ ___ 5_5_,._ __ 9_3_5 • _8_0 _______________________ _ 

.54 0095 .052 .090 .052 935.20 1,.52.20 61 

125. 2 0 0 o.oo 37.98 490.18 61. 

;~ i1 
I ;,J;'-------,.-----------------------------------------------------------------------\,,i~ I . ;:, 

" . ,. 
I p, 

• 

•SECNO 13227.000 
'.1322 7 •. oo •• 9_8 

30 • o. 
3a89 o.oo 

._0_0.!,_8.5 t.. 7r;. 

•SEC NO 1333~ .oo,n 

II • 
93.f>_.]8 o_._o_o ___ o_. Q0 __ 9_36_._s_2 ______ ._o.A. ____ o.5,_,,4,__ __ .... 0.0 __ 2_37_. o_o __ 

24. 6. Oa 14 • B• 61 o 550 ' 936.20 13 

1 o 74 • 67 • 095 • 052 e090 0052 935 • 80 499054 7l • 

1 QS_• 1;, c;. 
-'B-"I"-"" 

____ ?,___ O n n__J_n 3_7-A-2.9 __ 5_3_6_;_8_4, _______________________ .....J 

• 



• 3470 ENCROACHMENT STATIONS= 540.0 57000 TYPE= 1 TARGET= • 
~ 1- 615 1 U/S FROM U/S FACE OF HAGGERTY ROAD CULVERT, VSU17 

30.000 

SEC. J • f\\ . - -- 13332.00 ____ .95 937.35 --=o~•~o~o __ ~o.oo _937.41 __ 005~--~•58~--~•01 .23?: 0_LQ__ 
• 1, 300 o. 250 

• ·_: I 3. 91 o. o o 1. 94 
5o Oo 130 5o 610 550 936060 

096 0095 0052 .090 0052 936040 547.31 
____ .006015 75. 105. 125. ____ 1 o o~--=o=o""o""o __ ..,2,_,2~•~6=8~~570. o_Q _______________________ _, .; 

~r--~•-SE.C_N.0_1,33.7'.4...o_Q_Oc.,,..._ ________ _ 

• ,I 3470 ENCROACHMENT STATIONS= 552.0 560 .o TYPE= 1 TARGET= 80000 

,. 
I ' 
i1. 

, ~11 13374.oo , .36 937.59 
,o. 30. o. 30. 

o.oo o.oo 937.71 .12 .27 003100000.00 
o. o. 11 • o. 610 55. 100000.00 

!W..-'------''-'-'=------"'-"-'---~-"-=''-'-""'-''-"-'"--'"-"-"-------------------------t [3' I •·1· 3.92 o.oo 2.77 o.oo o 080 0045 0080 .052 936.23 552000 ll. 

• 

.;~[---- __ ,o __ Q.6_25_9~- 42. 42. 

5 ____ ~SFCJLO J3~_1l?..,_QJl_Q _____ _ 
6 SEC NO DEPTH CI/SfL CRIWS WSELK EG 

0 OLOB OCH OROS ALOB ACH 

42. ---- 0 --- 0 0 o.oo 8000 560000 
-------------------, II ,. 

HV HL · OLOSS SANK ELEV 21 

AROB VOL TWA LEFT/RIGHT 13. 
__ TIME ____ VLOB __ V.,__C=H- ____ VROB __ _cXNL _____ XNCH __ 

SLOPE XLOBL XLCH XLOBR !TRIAL JDC 

·., 
<>I 

.,.,j 
X~N~R~--~W~T~N~---E~L~M~IN _ SST A ----------------------~ 
!CONT CORAR TOPI/ID EN DST 13 2. 

~~ I 

, ,.,;-· ___ 3_6_8_5 -20 TRIALS ATTEMPTED IISEL,CIISEL 
.,, 3693 PROBABLE MINIMUM SPECIFIC ENERGY 

------------------------------------------------------!,,Ii'• 
31. 

,,, _____ 3720 CRITICAL _DEPTH _ASSUMED ____________________ _ 
, 

.'l11: ,, •.. , 
" •·• IJ 

33 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 945000 ELREA= 945.00 ll. 
13382000 1o62 

30. o. 
3o92 ____ OoOO 

0040966 8. 

937.82 
30. 

- _6_._?__7__ 
Bo 

--------- - --------- ---------------------- - -
937082 o.oo 938.43 061 .11 .25 937050 37 

o. o. 5. o. 61 o 55. 937050 :K. 
0080 0052 936.20 798.00 --------------------------~ 

0 OoOO 4o00 802 0 00 41 

o_._QQ_ ____ .oso _____ .o45 ___ _ 
8. 20 11 •• . 'aJ. -- --•-S_E_C_N 0--1-3 3-8 3 ,. 0 0-0 -- ------------------- .151·" 

• a, SECNO DEPTH CIISEL CRIIIS 

;~, -- --- ~IKE-- -- ~~g:---~~~~~~"---~:g: 
• -~1 SLOPE XLOBL XLCH XLOBR ,, ' 

I/SELK 
ALOB 
XNL 
ITRI AL 

EG 
__ ACH _ 

XNCH 
JDC 

HV HL OLOSS BANK ELEV 41• 

-~A~ O;B~--V~O.c.:.L ___ ...,T"'ll"'A-'---=-L=-E-'--F T /RIGHT -----------------------~ 
XNR WTN EL HIN SSTA 49 

I CONT CORAR TOPI/ID ENDST 51 • 

--- --------------------------------------------------------
GO ., 
" •. , _3370 NORMAL BRIDGE,NRQ::_V_MIN_~LTRD= 945o~O_MAX ~~1~= 940o~2~0'----------------------

53 ll. 
5 ·1 __ 3-42~ OVERBANK AREA ASSUHEO NON-EFFECTIVE,ELLEA= 
~. r ~. f -

I::. 945000 ELREA= 945000 ~~~~~~~---~~~~----------------------------,rJ i I 

" .;., 

13383000 
3.0. 

3 • 92 
0015714 

D_I_S___[_!_l;_E OF 

1o94 
o_. 

o.oo 
1 • 

P O_!_J_I_!_C_J_R A I L ROAD 

938.14 o.oo 
311 • 0.. 

4o95 o.oo 
1. 1. 

,.; ------------------------·---
!jt;' 

•"I "· 
11 SEC NO 13 4 73 • 0 0 0 

63. 
CUL VE BT ,JSU 18 SEC. K 

65 

o.oo 938.52 .38 • 0 2 • 0 7 9 3 7 • 5 0 67. 
0. 6 .• o_. ___ 6-~l-•---~~~•~--93J_t5_0~ _____________________ __, 

• 070 .040 .010 0052 936020 798.00 ~ 
3 0 0 -1.04 4o00 802000 71. 

------------------------------------------~ 
13 75. 

_:...:.1 r. 3370 NORMAL BRIDGE,NRD= 21 MIN ELTRD= 945040 HAX ELLC= 940020 i r r 

• • 



• 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 945040 ELREA= 949.20 • 
--:::,,.. U/S FACE OF PONTIAC TRAIL ROAD CULVERT• BSU18 SECo K • I~ l"'\ ___ ,3_4-7'3 ••• 00 ___ 2_.9_4 __ 9_li.._1.4~-~o ._o_o ___ Q_._o_o __ ---9_3_9. 2-s __ L1_4 ___ ,._6.3 01. __ 9-3_7._,_5_0 _____ -------------------, 

1 300 o. 301 o. o. 10. o. 61. 55. 937050 
• n 3.92 o.oo 3o02 o.oo .010 .040 0070 .os2 936.20 798000 

_:: _____ ._0_04J,_s,1, ___ 9_o_. 90. 20_. s ___ o o -2.A.l!c.-. __ 4_.oo a_o_z_._o_o 
,! ----------------------1,1 . , , . 
"

1
----- JtSECJ(0--13_4_7 lu_Q_O_O, ____ _ 

:l 1 • 3495 OVERBANK AREA ASSUMED NON-EFFECTJVE,ELLEA= 945.20 ELREA= 949.20 

•L_ ----------------------------
•~ 13474000 2o95 e1, 3o. o. 

----
93 9 • 15 o.oo o.oo 939.29 014 .oo .oo 937.50 

30. o. o. 10. o. 610 55. 937.50 

---------------------------------------------' ll I. 
2_._97 li', __ • ______ 3_o_9_2 ___ 0_,_0_Q~--- o_, __ o_o ___ ,J>.'LO o_Oj. 8 • Q_9~ • !!.5-2 9 3 6 ,_2JL_7 9 a-"_o_o 

l" 0005060 1 o ·.-. .. 1. 1. 0 0 0 o.oo 4.00 002.00 
i.1 .. 

~ ! ' ·'·1··--
). 

• ll 

,, . : ' 

41, 

. ,, 
'J.1, 

. '!) 
A·1, - ::o 

JI I 

•SECNO 14034.000 
---------------------11n: 

I • 
3lo7JI EN.CJlOACJ:IPlEJiJ_SJ.A.li O.N S:-____ 6.7_0_o_0 __ 1_200 o_Q__T'.CPE_= __ 1_J_~IUi-EI~=----6LO_._QO.,__ ___ -----

14034.00 
2 25. 

560 1 U/S FROM UIS FACE OF PONTIAC TRAIL ROAD, VSD19 

3o40 
140. 

----------
939.40 o.oo o.oo 939.40 .oo .01 

36. 49. 528. 57. 191. 660 

SEC. L 

1, 04 
5 7. 

936.70 
936070 

, 1'2 ~..,, h":t :>L _1nn _nc::n _1nn _nc::1 a~~-nn ~7n_nn _ ·~ __ -•" • 4.J__ _ _ •--'~--~~-- ___ _,__.,_ --~-•- ,_u v __ ---• \l..J v ____ .____,_.._,, --~-\1-t...J-~7 ,.,_y_._v_v_---JJ'_,_v_._v_v ________________________ _, 
33 .000096 700. 560• 420. 3 o o o.oo 313.99 983.99 

- ----- -- -------------- -•-- ---- ------
1490 NH CARD USED 
!tSECNO i4674a000 

- - --- ---------------------- ----- ---- ---- ---------------------
3470 ENCROACHMENT STATIONS= 320.0 63600 TYPE= 1 TARGET= . -3200000 

31 • 

------! !11 I 

s'9 
--- ----------------------, 41 

43 • •. ,, 
:, I ·----- 1_2_0_0_1 _U_l S_f..8 OLI.I.LS __ E_}._<;f_Q~ 1: Oij I L~LlR_~J L __ R,.Q~_D_L.V_SJt2~0 _____ =S=E=C .._, ~"------

14674000 2086 939.46 o.oo o.oo 939.46 .oo 006 .00100000.00 
____ 22~•----- o. __ 2~--- o. ____ o. __ 659. ___ o.,__ __ __,_1-c-1~•---=--6~~1=•~1~00000.00 ___ _ 

1, 4o95 OoOO 034 OoOO 0100 0075 0100 0051 936060 320000 19 

-. ,o 0000105 6300 640• 6400 3 0 0 0o00 260050 580050 SI. 
0 .v g ~.~'-- ~------==.----=-- ---------------------------•,}Jr ~-rt •SECNO 153590000 sse 
: : ,- ___ S_E_i:No QE_fT,~H_,___~CWS~L CRl)tSWSELK __ EG -~HV __ _.H.,_,L~---:OLOSS BANK ELsL ___________________ ~ 
' ·, O OLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 17 

i. "I TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA s,. 
; - ;; L ____ ~I..OfE ___ X_L_Qfil XL.Lil XLOBR IT!tl!!,. __ l_D_C IC_OJH,_.-!;..QRAR LO-EJU.O. __ ~E.NO_S_T, ____________________ __, 

61 -·;, ·, 
'" ,-' .,'I! 3470 ENCROACHMENT STATIONS= 16500 240•0 TYPE= , TARGET= 750000 

63. 
111 _ 

-. ;o I .. I 
',, ;' _______ ___,1_,,__4,5 1 D/S FROH D/S FACE OF GRAND TRUNK ~E~L~RN, vsn21 

';,#~ 

1 o1• SEC, N ._,.,__ ______________________________ it. i,. .,. 15359.00 1o73 9 39 .5 3 o.oo o. 00 939.53 .oo .01 .oo 938.80 71. 
ll 2~ o_ ___ 2_. o_. 3_. ____ 2_0_. 5_. ---- ---- -
ll I 7o76 .02 .07 .02 • 090 .065 • 1 00 

• s, I .000001 600. 685. 750 • 0 0 0 
,I f 

---~B.L~ ___ 64 ~--9_3_8_, 6_0•-----------------------~ 
0052 937.80 · 165 • 44 13 

o.oo 39.31 204.75 71. 

• •SECNO 154690000 • 



• 3470 ENCROACHMENT STATIONS= 190e0 210e0 TYPE= 1 TARGET= • . . 35 1 D/S FROK D/S FACE OF GRAND TRUNK WESTERN, VSU24 

20.000 

SEC• 0 r " I ' 

''i' 1-~' 15469.00 2.13 9 39 • 53 o.oo o.oo 939.53 .oo 
~~ ------ 2. o. 2. Q_. o_,_ 4_2,._ o. 

~.I I 8052 o.oo • 04 o.oo .100 0060 .100 .2 .000001 110. 110. 11 0 • 0 0 0 

oOO 000100000000 
__ _;8=2o, ___ ~6=4o 100000oQO, _________________________ _ 

0052 937040 190000 
o.oo 20000 210.00 

• 
~ --------------------------------------------'s 
' • ; •SECNO 15504.000 7. 
: 
I 3495 OVERBANK ARE A ASSUMED NON-EFFECTIVE,ELLEA= 944.30 EL RE A= 944030 • :1 

' I ~ }l 1,22\)4000 083 939153 OoOO o.oo 939.54 • 01 
t_, 2o o. 2. o. . o. 2. . o. 

• 'i 8053 o.oo 082 OoOO o 1 00 0060 0100 

"---'--!.L~--_..J'-"-L----.!•~or...!o!.,._ __ _J_.J!o..!1_-29:..,3l,8L,o'-'7'-'o!!.--______________________ __, 
·• l'l' ' 820 64. 938.80 

0052 9380 70 398.80 1. 
·:-: __ a_O_Q.L8_61 3_~ 3-i.o 35 __ 0_ o ___ 0 0 
. J1 .,. 

r, * Sf;_C_N.P _ 1 5_5__QS_,J!.!lQ__ __ 
- --- --

~(1 

<--------=~--0"-.• 00 2 • 5 0 4 01 • 3_0 _________________________ _ 
, 17 

;I. 
21 •. , 

" 3495 OVERBANK AR EA ASSUMED NON-EFFECTIVE,ELLEA= 944030 EL RE A= 944030 !. 
1,l -----•-- ------------ -------· -------- ------------------------
w I ~ 

• ,J ·D/S FACE OF GRANO TRUNK WESTERN, 8SU25 SECo P , 2. 
: . ,;r---15505.0_0 ______ 8_3 __ 9_3_9 ____ 5_3 ____ 0_.oo o.oo 939054 .01 oOO .oo 938070 'ji,'' 

• . : 2o o. 2. 0o o. 2. o. 82. 64. 938080 i,. 
, ________ 8. 53 _o_._o_o ___ ,J!.3 _____ Q.,dLO ____ • o..s_o ____ ._02.0 ____ ._o_s_o ___ ,_o..s_~3_8_uo_ __3'l8. 80 _____________________ _ 
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• 
I,..,, ********** ** ************ **** ********************** 
~ HEC2 RELEASE DATED NOV 76 UPDATED AUG1977 .i 

1 
--- £RR-0.R __ CD.RJL_-_Q..1.,Jl-~----- -----------

MOD IF IC AT I ON - 50,51,52,53 
• ~ ····••******************************************** 

• 
• ----------------

.. 
. I' l---------------------------- ------------'-------------------------------111, 
• 1 T1 5850-02@ 10, FIS - COMMERCE m WEST BLOOMFIELD TWP, PH = DICK ZANOTTI , . 

( __ _J.,2_ ___ 5_0_0,-_yJ:.Aft_EJ...Q_Q_.,__ ________________ _ 
;; T3 CHANNEL D/S OF PLE·ASANT LAKE AND CARUS LAKE 

• '. l __ JJ ___ l.£filCK 1 Na, ___ ~N~I~N~v ___ ~i~P~I~B~--S.l.JLT. ___ ...,H.,_,E~IK . ._1"'-c __ rrH.,_v_,.1,,N.,,s __ _,.a'-------'llSJ;,..L~---'f'-'•'--------------------' :~ 
tJ 

• !! -1. s. o. o. 0000700 o.oo o.o o. 923.000 0.000 ,. 

---------------------· ---------------- -------
!PLOT PRFVS XSECV XSECH FN ALL DC IBW CHNI M 

---------------------. II I TRACE ,. ie ;::1-- --J2-- NPROF 

j, , . t -- ______ 15 oO_O_Q ____ O_aJlOQ__ __ ::l_a_O-D~O ___ o_. 000 o ._o_o_o _____ Jl. (UIJ) __ __o_. o"-'olULo __ _,,o_._o_o_o.,_ __ ..vo .• _o_o_o~--~o~._o.o,.,._ __________________ i, it" 
1 

•' , .• ' ~ . 
- ,J ---- - ---- - -- - - -- ---- ----- -·--- -- ---
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--- ---- ------------------------------------------------. 21 •. ,• 
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------ - ---- - --------------------·- ------------- ---
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ff, ---------------------------------
'! I n 

• :~ L-1 ________________________________________________________ ____, 7l • 
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• •PROF 4 • ' >I 
/m CCHY= 0300 CEHV= 
I~ 1490 NH CJRD USED 
["\ ___ 11SECNO 5749.(LO . ..,O.__ ________ _ 
. I: SECNO DEPTH 
• ; 0 OLOB 

.500 

-------
CWSEL CRJWS WSELK EG HV HL OLOSS BANK ELEY 
OCH OROS ALOB ACH AROB VOL TWA LEFT/RIGHT 

• 
TIME ~V~L~O~B __ _:.=:c_ __ ...:....:.,=.,: VCH VROB XNL XNCH XNR WTN ELHJN SSTA 

~ SLOPE XLOBL • ! XLCH XLOBR ITR IAL JDC !CONT CORAR TOPWIO ENDST ,. 
~ 

• 3470 ENCROACHMENT STATIONS= 199.999 I: • 
---------------------------------------!~ b• • 

• o 20000 TYPE= 1 TARGET= 
-•,n 

L 

e11 
825 1 D/S FROM D/S FACE OF WELCH ROAD CULVERT, VSU9o5 SECo A I. 

Ii 5749.00 ·-~-21 9 2 2 • 21'--_ __,o'"'. (!_0,____,9""2 3 • (lO 9 2 2 • 2 4o 0..,,2 __ __,o_._Q.Oe-_ __,O oJl o~ 1 'L<L2 O____ 17 
1J 320. 340 

.• M o.oo .73 
223. 63. 47. 166. 94. o. . o. 919.10 I 
1o34 067 0095 0060 0095 00000 918000 32014 II. 

tl ,- ---"o_..'--_____ ll_,_ o ___ o_ 5 o.oo 115.73 14z..J1 .. 1~------------------------'· - !I --- _oQ00700 ____ o. 
,, I' !. .• 1, 

1; 

1; .; 1_490 NH CARD USED---· 
11SECNO 63490000 

-------- --------------------·-------------------------, !l 2. 
, . r'f---- --~5J)!._J)_LLE.HQlLJUS FACE OF WEL_C.!L.RQ!.Q~UJ.V_~R_l,_Y..S.,,,U~9 _____ ~S!=-h"-'B"'------ -------------------------1· •' j 19 ' ., 
•-- 6349000 1o96 923016 OoOO 'OoOO 923019 003 095 001 923000 3. 

" ____________ 320._ ____ o_. ___ ..,.249.,__ __ "L1 • _______ 1_._. 1_51.____61._ __ ....,4!..J••--- 2, __ 92J_._6Q~-- --------------------~ 
·• .11 .24 1.5s 1.16 .o95 • 088 .o95 .040 921.20 692.91 " 

• ic'' 0006432 600. 6000 600. 2 0 0 o.oo 218015 911.06 3. 
l7 

. ------. - - ---------------------------- - ·-- --- 37 

•· 1490 NH CARD USED 3. 
__ !!SECNO .l>5'2..'i.o.O_O_O __________ _ _____________________ _ 

1 6599000 2.51 923.91 o.oo o.oo 923092 .01 072 .01 923 • 20 
41 

• ,•i 320. 3. 235. 81. 11. 230. 108. 5. 4. 921.80 ,. 
, , ," !_ ---- -- • l'2 ___ ~_3.~. ___ t,_Q_L' __ __._L5 ___ ,,J)..9..5 __ .• J!Ji5 __ ~.J>-9.5'----..!".J)40 ___ 9 i1:.1..,.A0 __ 6_l.O .• _o_o, _________________________ • ~ i 
' '" .001631 2500 250. 250. 2 0 0 o.oo 263.39 933.39 ~· i . :·, 

--- - ... ------- --- ---------
,, 11SECNO 66000000 

---'• -LS_f..!_~E OF WELCJ-1 ROAD ~LV!=RT • SSU10 _ ___________ _,.s,.,,E"'c'-""---'c'------
53 

6600000 2.51 923.91 o.oo o.oo 923.92 • 01 .oo .oo 923.20 ,, . 
' lJ 
' ' ,,. ·,, 

__ 320. _______ 3. __ 23~. ~h, __ 1~1._. ___ ,1_3_1._ 
019 032 1o02 075 0095 0085 

0001614 1. ,. 1. 0 0 

--- 1_0.9 ·~---'5 • 
.095 .040 

0 o.oo 

4., ___ 9,21_._80 
921 • 40 669. 79 
263080 933.59 I 

!7 !I. 
'" .. ' ~·~ 
J I J/, 

------------------------------------------------------------------------------
1lii' I 

' ' :e "I SB XK XKOR 
~ 11 L _____ ,o_,Jl.o ___ .3 ._3_, __ _ 

,. '., 63. 
; : ____ S):EC I JL_ BR I...,D,..,G,,.,E:.-_____________________________________________________________ _ 

,_ ____ __J1:. 
69 

COFO ROLEN 81/C BWP BARE A ss ELCHU ELCHO 

~.-L02 o_._!l o 3193 o_._oo 1 t.L.6 Q ,JLO 9 21_.j,_0_ __9J.i_. 4 0 

•l' 11SECNO 66590000 
" __ SEC N.O __ _o_E e.JJI __ , 

.::L' -- ~IME etg: 
, 

1 
,,1 ____ SL.OJ~.E XL.O.B1.1.I--~ 

-.I,, 

• 

C..W.il CRLWS 1/.SE.LJL___EG ____ HV 1:1.L 01_0,SS __ BANK_ EL.EV 

OCH OROS ALOB ACH AROS VOL TWA LEFT/RIGHT 
YCH VROB XNL XNCH XNR IITN ELM IN SSTA 

XL C.H X.LO.B ll I JJl..LAL ___ lOC I CO.N_'[ C.D.R.All JO.e..lU D ENOS_T ----------------------~· r r· ' 

• P"ESSU"E AND 'El" FLO' 



• • EGPRS EGL WC H3 OWE IR IJPR BARE A TRAPEZOID ELLC EL TRO 

~ AREA 
... L • "r n'7 L r• n nn ~n, .. , ·~ ·~ n~, , n n~o • n e !'11!!"3' YO I •Y-:J "Y.;;JOe :> I ueuv ,voe I I &J • "'. ,,. Y£:II, e&I.U Yt".OelV r~-\~ t i 

• 'I •• I LS_..E},li.__Of WEL C!LJLQA.P_CJ.tl_V_ER.I.,--8S.11.t0 _____ ;u;_,_c. .. --- -----------------------. 111 · 

• 6659,00 7 019 928,59 o.oo o.oo 928,74 .15 4o82 o.oo 922.30 l. 
~ 3.20.o_ _ s_. 5.6_. ___ _a.9_. 26.0., 35.o .3.3.Q, 4.o 9.2.2.. 3.0 _ 
1 ,19 ,29 4.49 ,27 • 200 .020 .200 ,039 921,40 807,87 • ,000314 59. 59. 59, 2 0 11 o.oo 311 • 33 1119,20 

1·'. -----------------------------------------'13 
• " •SEC NO 66650 000 ,. 

Vi _ __ •• 6.6 65. 00 __ 1_._3..!! __ 9~.2.a_.2...& __ ~o-~o ____ o_._Q.0 _ _2_213_.L9_ 
,. 320. 121. 51. 148. 277. 36, 

• 0 0 .-0~ 922 ,30 ------------------------, 

•• It. oi!O 044 1o43 040 0095 0045 

,01 
373, 
0095 0039 921040 804093 - •• 

6, 4. 922,30 117 

_ __,.o~- Q0___,3.J.3_.2.t,_ 1.1.38.o.1.9. ;;~. , -'~----- .,0001.55 ________ 6. 6_._ ____ 6.,._ --~2- --· _o _ ___ Q. 

I~! .• ,: ! • 

a 

"' -- -- •SE.CN.0 ___ 823.0 .• _o.oo _____ _ , .. 
• ,;1 

' :1. 
3470 ENCROACHMENT STATIONS= 

-------------
500,0 2050,0 TYPE= 1 TARGET= -soo.ooo 

i-,~--- 1570 1 U/S FR011 U/S FACE: OF WELCH ROAD CULVERT, VSll11 SECo O 21 

en 3. 
,., _ e2 3 o. oo_ _ __ .:,_ .. ~_9_2_9_,_,._,L_ __ o~. o_o ___ o_ •. o.o __ -~2_9. 4 7 . _____ ,_o _____ o.2.7 ___ ._0_1 ___ 9_2_s_. 9_o ___ --------------------, 
, 320, 157, 56. 107. 153. 22. 123. 23. 16. 929.10 " 

•·· 054 1,03 2.52 ,87 0097 .048 ,097 ,045 927.50 1073.48 ~• 
,,:~- _____ ... 0.0.439.6. __ l5..00~--1.5.65o 152.0, ________ 2 ________ O ________ o ___ o,oo 33!u.8_9 __ 1/+0_8_o3.7 

1
.
1
. r 

.,. 31. 
" . !!_SE_CNO _973_Q,_OO_O_ _ __________ _ __________________________________ _ 

• ::L3470 E_NCR

0

0ACHMENT STATIONS= ·- .o _ 990,0 TYPE= 

------------------------
~ 3070 1 UIS FROM U/S FACE OF WELCH ROAD CULVERT, VS1112 SEC, E 

1 TARGET= 989,999 

. ---------------------------. 41 4. 
• ~j 

J; 9730,00 1,76 931._i{i ____ o.oo 
,. 190.---- o. 5. ,as. 

0 • 00 ·- 931.56 __ .oo " 2.08 
1. 9, 477. 37. 

.01 931,30"---
2B. 931,10 tt 

• ,., , ,60 .oa ,56 .39 ,098 ,055 ,098 ,049 929,80 583049 l1. 
,, ____ .• _o_o_o _ _t._60 ___ _1.5..o_Q.. •. __ .... 1 5..!!..0. _12..1u1... ___ _ 
1i6 

5 0. 0 0 _OQ __4~0_6_o_5.J __ 99Q..,_OO _______________________ -t 1,
1

1, 
. ,_ 

'j •. 1 
•' . .. •.SEC_N_0_1_0_7_3_0_,_Q_O_O, ______________ _ 

---------- ·---------------------------, l7 

3470 ENCROACHMENT STATIONS= 900,0 1700 ,O TYPE= 1 TARGET= 800.000 l9. 
1940 1 0/S FROM D/S FACE OF HiGGERTY ROAD CULVERT, VS1113 SEC• F ;e ,, 

:J ____ ~0730. PO~-
;,. 190, 

2 .• 1.z __ UL,_8_2 Q..,_0_0 o .•. o.o __ 9_3J_,_ s_2 ____ ._o_o 2.~ 
140, s. 45, 5 81 • 13. 212. 51 • 

• ___ .• _0_0 ___ ~3_1_._o_o ______________________ _ 

40, 931000 6l :e .,!! : 2. 11 r S, __ _._O_O_O_L6J3c......._..., 
'Ii~ 

.24 - ,. n . ?1 .,10 - .n "-Cl _"I "'lR - {\ c:;, 1 •-v . -' • v..,v • ' • u • V..,' 
10..0.0. 1 0.0Jl • 1 OOJL 0 0 o.oo 

929 • b0 900.00 16,e 
__ _,,_,,_.,.,,.__5_6_3_,J)_5_1Ji.(>_J..,..ll.5c....... _____________________ _; 

. di . 

• l: 71 • 
,, _. __ '!Sl':..C.N.0 __ 1_2.2.s_o_._Q_QO .. ------------------ -----
H SECNO DEPTH C\!SEL CR!!IS 

• ii! C OLOB OCH OROB 
"!_ ___ T.HlE vi,._r;rn~--tl-=H ___ ~YROB 

WSEL!( EG HY HL OLOSS RU111 i:1 i:v 1 73 

ALOB ACH AROB VOL TIIA LEFT/RIGH_T _____________________ ___,7l. 
X 1':H----~X ~ C H...,_ __ ~N R ___ ll,._J_N ___ EL.11JlL_~S.S.IA . 

SLOPE XLOBL XLCH XLOBR ITRI AL roe ICONT CORAR TOPIIID ENDST • • 



• 42i0 1 0/S FROH 0/S FACE OF HAGGERTY ROAD CULVERT, YSIJ14 SEC• G 
\ ' ' 1j 

•,' =:--., 12250.00 
190. 

2.50 932.40 o.oo o.oo 932.43 .03 .59 .01 931.10 
I I I I, 

11 -;:,,• I'\ _____ 3_._15-._ 
_,:, I 0001726 ., 61 o 

._(>_0_ 
15200 

750 54. 
1 ..91 ,_s..z___ 

1520. 1520. 

1 02 • 39. 95. 70. 54. 931020 • • 098 ___ 0052.099 .~5~ 9~o30 __ 25J.9o 
2 0 0 OoOO 258.83 516.73 

---------------------------------------------------------------------'s 1 •SECNO 12355.000 
·---

• • 12355000 1o93 932073 OoOO O.OO 932083 olO 037 004 931.BO ,. 
"r--- __ 190. 13o, ___ _,93 • .._ __ !!4 • ___ 1. 5 • ._ __ _,~z_. 18. 10. 54. 931.80 
-1· 3o16 .87 3,49 1.07 .110 .060 .110 e052 930.B0 443.74 I; 

• J 0010707 105. 1050 105• 3 0 0 0 • 00 182094 626e68 I. '·j- ___________________________________________________________________________ __, h, 11 

• . 11SECNO 12460.000 1-
·r 

1 
•. __ .1.2 ~-4Q_o_O_O ____ 1..,.6_4_ __ ~3-~..) 4,__ __ \l,Jl_0 ___ !le.0.0 __ '2.._3_3_,_~5 ___ ._Qw,0c_ __ _,. 4 9,,__ __ ~ 0.Q.3 __ 9_3_?_._5_0 

1 "J 41 o 1 • 160 24. 7. 19. as. 70. 55. 932.50 : II 
~•··I 3o22 020 .so 027 .110 .060 .110 0052 931.10 572.36 ! 1• " ,, I . . ______ ._Q0.06B.9. ___ 1_0_5..._ __ 1..0.5..1... 105.., ____ 1 _________ o _____ _o o.oo u,9-. •.. 65 Z!i.2 .• _o __ L_. _____________________ _ 

!I 

~1 ... ' :• ., 
I~ 

• :J- -
!1$E.CNO _12.5.65_ •. oo_o. __ _ 

------------------------------------------, !l 

MANUFACTURED SECTION FROM 2-FOOT CONTOU~ MAP 12• nl 
· • c~--- ----------------------------------------------1 :,n 

~ 12565,00 .92 933.52 o.oo o.oo 933.56 104 .19 .02 933.10 -~· 
• r: 4 1 • 1 • 2 0 • 21 • 1 • B • 3 2 • 71 • 5 5 • 9 3 3 • 1 0 3. 

., I . ·' _____ 3 ._2_4 ___ , 5.5. ___ ,Z.1.3.L._ _ ___,_ltf> ____ ,.11.Q __ ~, 0 6 o _____ ,_1. 1_0 ____ ,J)_$_2 __ 2.3.2.,.6JL _6_8.5_,_6_7 _______________________ _, 

.013661 105. 105, 105. 2 0 0 o.oo 154.82 840.48 " 
A 

i'' ----------- --- ----- --·-----
11SECNO 12670.000 

• ,1 ,, _ 3470. ENCRO.AC_H~ENT __ S..TATI_QNS.? _______ ._(L __ .9_3_1_,_0__J!_~E;= _____ _1__J_~G..f_Tc..:-,___.....z,93J)_,_9_9_9 _______ _ 
12670,00 .84 934.34 o.oo o.oo 934.34 ,01 ,77 .01 933,90 41 

e · 41. 
)\ 1 _______ 3._29 ____ ,4_a _____ L.ZJ ____ ,.5..4___.1J.o ____ .0_6_0 ___ ,o.JJ_..,o __ __..,Jl5..2 __ 9;_,3_:3.._s_o __ .7_i_s_.._3_2_ 

3. Ba 31a 1,. 56. 933.80 ,14• 
I'; .004606 105, 105• 1050 4 0 0 0.00 152.68 931,00 

----------------------->,~111 
• :! 

:, 
::e :: L -; SE f ~gN-~ 2 6 71 otg i H CW SE-L --_C_R_ I W S II SELK ---E-G-· ___ H_Y _____ H_L ____ O_L_O_S_S __ B_A_N_K_E_l_E_V __ 

! ,. _____ c ____ OL.OJl __ -'IJ.CHC.ROJ=! --~LQB ___ ACH __ __,AR08c-...--Y,._OL..._ __ __,TWA l.,EFT /R l~l:!..l 
; ~ TIME VLOB YCH YROB XNL XNCH XNR WTN ELMIN SSTA !3 

;e:, SLOPE XLOBL XLCH XLOSR ITR IAL JDC I CONT CORAR TOPWID ENDST ss9 
~ 1': ------=--------=------ ~-~~-

~ hi S7 
> ' ,. ,., l!. 
·:, ,' 1 '_ _ 34 cO EflCILOAC H MEN T.....£1 AT IONS= , 0 931 , 0 TY P _E.=__ __ 1,.___T'-'A"-'R"-'G"'E,..T.,__;==----'-9-"-3-'!.o~-..,_9..,_9..,_9 __________________________ _ 
~- .r /,~,~ 
_:. ,1 D/S FACE OF HAGGERTY ROAD CULVERT, BSll15 SEC. H 63• 

,q : 

~•:~,~----
12671,00 .82 934,32 o.oo 0 • 00 934,37 .os oOD 

41, 2. 16. 23. 6, 6, 55. 71 • 
~ • .2.9 o.37 2o73 • '12 1 1.0.0 ,.0.20 • l 110 o.5.2 

.002443 1. 1 • 1. 2 0 0 o.oo 

,02 933.90 165 

56. 933. 8~0 _____________________ ___, 61• 
_ _z_9,3:i_._5_0 __ l,7Jt.1+.0 . 

152.60 931.00 69 

-----
!l 13 

e 1• SPECIAL BRIDGE ll. 
r _s~ ---------------------------------------------------------------------------\ ... 

--1·" SB XK XKOR COFO ROLEN BWC BilP BARE A SS ELCHU ELCHO '.' 
o.oo 5.91 3o03 o.oo 1,64 o.oo 1,97 o.oo 933,50 933.50 • • 



• 11SECNO 127160000 
PRESSURE AND WEIR FLOW • 

~,r----E_G_P_R_s ____ EGLWC H3 OIIEIR QPR BAREA TRAPEZOID ELLC ELTRD • l-, ---- -----~.IB.E.A _________________________________ _,, , 

·1 974.07 944.02 o.oo 33. 8. 2. 2. 934.80 935050 •: 3. 
' '~- -------------------------------·-----------------------------------------------' i I' .; 

U/S FACE OF HAGGERTY ROAD CULVERT, 8S1115 SEC. H 
I ----------------------------, 

• 12716000 2.44 93So94 o.oo o.oo 
41. 5. 9. 27. 23. 

_3_.3:1 • 2.3 j I 132 .22 a..:1..0.0 
0000181 450 45. 45. 1 ,: 

- ~1 
12 

935.96 .01 1o59 
5. 123. 71 • 

.Jl2.ll al Q_O .11s2 
0 13 o.oo 

o.oo 
56. 

93.~50 
164 • 94 

933.50 
933.50 

76.9_..68 
934.63 

I:. 
"-----------------------~ 13 

-,_ 
•· 'J[---;sEcN0_1_2_1_2_0_0_0_0_0·----------------------------~--------------------- 17 

~•:i __ 127-~~:~~---=-~!-~---~-~---~~--~ __ 9_3_5_•-~-~----L~~-----' ""-------------------------:· 
~ i 3a31 027 a058 a098 ' 1 

935096 o.oo o. 00 
4. :u, 23 •• 

.oo .oo 933050 
71, _ _5.6 .• 93.J..o.5 

.?2 a098 _n,;;:> o~~-c.n 7,;0_7n , ___ .IV 
o ._., • • V 

., •• ~ 0000238 4o O O ,. 
• di 

a26 
4. 4. 0 

•"'-'-
o.oo 164 • 87 934.57 

- ·- - - --- - -- - ------- - - -- -- ------ ---- - --------------
IISECNO 129120000 

11 .....a...=,a...--------·- -------------------------

IS !,. 
u 195 1 UIS FROM U/S FACE OF HAGGERTY ROAD CULVERT, VStt16 SECo I H 

• ,J ... 
,: ____ 12 91_2. o_o ___ .1 .9_0 __ ...2.Jo . ..o..o_ __ o..J)_o ___ o_. o_o ____ 9_3_6_._o_L _____ ._o o~-- ._o..5 ___ ~.-o..0 ___ 113.5 .•. o.o ______________________ ...., 
·'1 41. 160 200 5. 64. 32. 24. 71. 56. 935.00 33 

• tel 3o43 025 061 022 0098 0058 0098 0052 934010 291073 3.. 
I' :P--- _ .. o.0.02.88 ___ ____jI5_. ____ _1_9_2_. _____ 17.5.__ 0 _O _________ o._ ___ ll-oJlO 1_1_9_o.1_9. 410 .• _9..Z ,'bl• -~ ~ 

!!SE.CNO 130_1].oOO_Q ____ -·-----------------------
:1 13017.00 1.45 936o05 o.oo o.oo 936o08 o03 .06 .01 935060 " . , 41. 2o 33. 5. 7o 23. 12. 72. 57. 935 • 40 , . 

_3 o.ASc____ _._3.1_ _ __j..o.A.8 ___ ~41L__ __ ,_Q.'l.5 _____ ._O 5.l _ _._0.9_0 __ ---JJ!.5_2___9- 3 4 1 .. tul~-3~zs_. 5J. __ _ 
.002073 75. 105. 1250 2 0 0 o.oo 74.55 450007 

. \ -~--------------- --- ---------,---------------, ,; ,, L.. !I SEC NO 13122.000 .!. .. SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
", ·;, ___ o --- OLO..B ___ oc.H~---QB.O.B~---'ALO.B ___ A_C.tf ___ ~_R()_B ___ yo1 
~- '' -1 TIME O VLOB VCH VROB XNL XNCH XNR WTN 
~- ·1 SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR 
! :, . ·----- ---- --------------- --·-- ·- ------
~ " 

I W.IL_L.E.l:.T./.R I.G H L __ 
EL HIN SSTA 
TOPWID ENDST 

17 

:• " 13122.00 1 o 17 936037 o.oo 0o00 936 • 43 • 05 033 001 936030 59. 
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: 1=: 0011518 65. 58. 55. 2 0 0 o.oo 77.00 232.00 1
11 

,.I'. I. 

' 0 

•:I _______________________ _ 

•·· •SECNO 17870.000 !I 

~ 
1, ___ 3470 EtiCROACHMEJH UATHlNS= ___ 1LO~O __ 218~0 __ TYPE= __ 1 TARGE'T= 48oOOOL-__________________________ .., 

'L7870.00 .96 943.46 o.oo o.oo 943.53 .07 062 .01100000.00 l!l 
• :·, 1 oo. o. 100. o. o. 46. o. 140. 76. 100000.00 !. 

, ;,}. __ 13,_86c..,__ __ L.oo 2,1a o_,JJo _,,J_oo __ __,_065, ___ ...0_95'---•--0-5 .. 2 __ 2 _ _1,.z_._5_0 __ 1_'lo.oo___ -----------------1,r
1
-,, 

~ .010222 65. 57. 55. 2 0 0 o.oo 48.00 218000 -~ ~ 
'If, . ~ .. 
'17 

')t: 

e:,, 
::i 

• ;l 

1490 NH CARD USED 
•SECNO 179280000 

___ SIC .. CNQ... __ DEP TH ____ C.11..S. ... EL,.___...,C,,,R I lf_S IISJ;'l,.J( _______ EG .. ______ ..t!_V HL OLOSS _8 ANK ELEV _______ _ 
0 OLOB OCH OROS ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELM IN SSTA 

. ~SL_OP_E_ XLO_BL XLCH __ XLOBR __ ITR I}L __ IDC _____ ICO"-=N..,_T ___ =C=O=R=A4 TOPI/ID __ EN DST __ _ 

I ,, i'J L __ 7_1.8..5 _M l_N I !t\JJ! .. S.l"JJ; l..E.l..LfJ,1 E~B~G~Y _______ .... -- -- --· _ 
3720 CRITICAL DEPTH ASSUMED 

41 

·14;. 
----------------------' J11 I 

e:i 41. 
: ~ 740 1 DIS FROM D..LLl:.ACE OF DRIVEWAY BRIDGE SECTION V ~- VSll28 SEC• s 
i1 i 

--- -~ 

• "I 17928.00 1 .35 944.35 944.35 0,00 944.84 049 1.06 .21 944.30 
is ----- _ 1 oo. o. 100. o. Jl• 180 o. 140. 76. 944010 
.. 13.87 032 5.62 084 0085 .055 0090 .052 943000 117.40 , •. , .041834 65 • 58. 55. 3 

• 
11 0 o. 00 25.13 142.52 

53 

S5. 
' l' --- ---------- -·- ---- ---- ------·--· 
' IJ 

~ •. ,I •SECNO 18328.000 
J< SECNO DEPTH CIISEL CR IWS I/SELK EG tiV HL OLOSS BANK ELEV 

0 'rt·-· 0 OLOB OCH OROB ALOB ACH AROB VOL T If A LEFT/RIGHT ,, !. 

, •. ,. 
" 

TIME VLOB VCH VROB XNL XNCH XNR If TN ELHIN SSTA 
C " . _______ SL_OP E XLO_BL XLCH XLOBR ITRIAL_ IDC____ ICONT CORAR TOPIIID l;JiD_S_T ___ 1 ,, 
~- so I " 
p !i, --------------------------------

" 340 1 D/S FROM D/S FACE OF DRIVEWAY BRIDGE SECTION V, VSll29 SEC. T .,. ,. 
" _____ 18328_._oo 3 • .s 1 9_4_7_. 51 o_...n. 
ll 1 oo. 2. 95. 3. 

___ o_._o_o __ 9_4-7..o6.3 _____ ._1_3, ___ 2-._6.8, ___ ... J .. 1 __ 946 .• 3 o, ___ ----------------------
3. 32. 7. 140. 76. 946070 73 

• 1, 13 • 91 .59 2.93 .46 0090 0045 .090 .052 944.00 70.24 75 • 

" •. 0-02.62.0 so. 4..00 .• A.3.0_a • t" • ~ 
7_ 0 0 Q • 0 Q 35 •. 3.a _ _j_05_o.6.Q, _______________________ ~ , 

I ' . 

• •SECNO 1863··.oo • 



• 3470 ENCROACHMENT STATIONS= 117.0 13500 TYPE= 1 TARGET= • 
ii) 30 1 D/S FROM 0/S FACE 

f'\ c:t8.6_3_8 ... 00 2-6.2.---9.4J..-92 

OF DRIVEWAY BRIDGE SECTION Y, YSU30 

,s.ooo 

SEC. U 

o ._011 ____ 0_.J)_o __ 9_4_1_._92 __ __._o_o ___ -2.5 ___ • O..!J_o_o_o_o_o_._o_o'------------------------, • 
l 100 Oo 101 

• ' 14.22 o.oo 128 
• _0_OJlJl.21.__ ___ {.J_o. 31 o. . , 

o. o. 36. o. 140. 76. 100000.00 
o.oo .os5 .042 .o85 .052 945.30 111000 I ,e 

I .2..1Jlo [t _____ Q____ 0 0 o.D O 1l.o_9._3 __ 1_3Ju..9.3.~ _____________________ _, I''; 

, . 
" __ _!_Sf.C_N_O_j_81>_6_8_._o_o __ ~------______________________________ --------------------------, 

9 • ~1 3495 OVERBANK AREA ASSUMED NON-EFFECTIYE,ELLEA= 948020 ELREA= 1. 948 o 20 
9 
'---- --------------------------------------------------------------------~ 13 

16 18668.00 2.12 947092 o.oo OoOO 947.93 .01 
• , • 1 0 • 0 • 1 0 • 0 o O o 1 2 o O • l. 

.oo .oo 945080 
140 o 760 946.70 

11 ___________ J 4..._2_3 __ .Jb_oo. ___ -~8~1~_ o_.oo~-~oos_o ___ __._0_4o_ __ ~o.o_s~o~_ .052 945._80 97000 
• IJ• 0000281 300 30. 300 2 0 0 =• J<l 

o.oo 7o00 104000 

ll 

·- ''i~ 
:_.i> 

--- ----- -----------
•SEC NO 18669.000 

--- ----- --- ______ -----------------------------\, ll"ii 

~ 
I~ ---- 3~.9.5_0_Vl;;R8.AN_l<;__!REA...AS.SJ,J.11EJLJW.N:E_f.f.E_C_Tl_V_i_,_l;LLl;;_A.E;_ _____ 3_us_._2_o __ EJ .. RE,A~=~--~94_a,_a_o ____________________________ _ 
r: . I is 

• I i. 
__ QI s f ACE OF DR.ll'.f.lU.L..B.R.LO.G.E.L..8.Sll3..1 _____________ ~~~~---,, !'I 

• . 18669000 2.12 947.92 o.oo OoOO 947093 .01 .oo .oo 945.80 s. 
l'1 ________ 100 __ _,,o.,,. ____ __._Q,, ...... ____ ~n-~ ___ .. o__. ___ _1_2. ______ Q._ _ _J__4..n_ • ._ ___ Z~6_. _____ ci_4_6_._zo ______________________ __, 

o.oo .81 o.oo 0050 .024 0050 .052 945080 97.00 ~ .,, 14.23 
.,. .000101 10 ,. 10 o o o o.oo 1.00 104.00 se 

~I, ------ --- -----------------------------------------------------------i,,1 •. , se 
- 0 ___ SPEC.I AL BR.IDGE _______________ -------·--. ____ - - -- --- ---------

~ -----~1'.'-
., I 

• ,, SB XK XKOR COFO ROLEN 
. I----__ o ._o_o __ _____,_ • .l.8 __ ~,h_O,Z ___ ..,,Ow,oJHJ 

• :, •SECNO 186780000 
PRESSURE FLOW 

BIIC BIIP BARE A SS ELCHU ELCHO 
1
,._ 

___ 1_._'f_fL __ _0__._Q.,e0 ___ _,,4,_,.w9'-"1'-----'0"-'o"-'0"-0"-__ 9_,_,,._4. 5 0_4-0 __ __9_!Q___._8 0 
45 

_, Ir C•• 
;, 

1
1·:- __ EG.P..RS ___ l;;_G.L.J/..C. ___ ~tt~3, ____ ~Q-NE.I.R ___ Q_pR 

> I • 
B.All.f_A __ T..R.~A~P-E-Z~O-I_D ____ E L.L_C ___ ELTR D 

AREA 
~- ., 948003 947.39 , ' 

OoOO Oo 10. 5o 947.20 950.20 

i. - - -- ---- - -------------------
SI • ,, ll. 

' 1 _3},}}3 OVE__R._BANK ~E...L!.S.SJJ.!!..EJL_NON-EFFE£.tlYE,_U.J,_f_~ __ 9__5_0_,4Q ELRJ;_Ao.:-:::_ __ __,_9""50 .. _4_,.,__ ____________________________ __, 
,; .-! 61 

i• ., 63. 
<l ___ U~/~S FACE OF DRIVEWAY BRIDGE, B_Sl[J_t_ _____ _ 

~- ~[-----~;678000 

-------~E.C ,t_V. _____________________________ ___, 

:. •I 10. 
I, ';j 14023 
• ll 0000525 

,4 ----- -. ' 

2.79 
o. 

o.oo 
9. . ,. ,, I •SECNO 18679.000 

;1 _SEC NO O!;PTI:! 
0 QLOB • T II! E YLOB 
SLOPE XLOBL 

947099 
100 

1 .63 
9. 

0_$..E..L 
QCH 
YCH 
XLCH 

o.oo 
o. 

o.oo 
9 • 

CRIIIS 
CROB 
VROB 
XLOBR 

o.oo 
o. 

o 050 
2 

948.03 
60 

.024 
0 

004 
Oo 

0050 
0 

.10 
140. 
.os2 
o.oo 

o.oo 
760 

945,20 
2.40 

946.00 
946000 
98.80 

101.20 

6S 

•1· 
'6' I 11. 

- - ------~~----------------------'' ::. ~~=~-~~--~-·---~H=l~--~OLQ.S_s___B ~Nl\'_ELJ_Y_ . I/SELK EG HV 
ALOB ACH /!ROB VOL TWA LEFT/RIGHT 

WTN EL MIN SSTA • 
CO"AR TOPwID ENDST .1 

XNL XNCH )( NR 
l TR I AL lDC ICO· T 



• 
i r '", 

~I ~-r\', 
\:i ' • 

3495 OYERBANK AREA ASSUMED NON-EFFECTIYE,ELLEA= 950040 EL RE A= 

18679000 z. 79 947.99 OoOO o,oo 94_8_oJtL 004 
1 Oo Oo 1 Oo Oo Oo 60 Oo 

140 23 OoOO 1o63 o.oo 0080 0042 .085 

950040 

.oo oOO 946._00 
140. 76. 946•00 
.052 945020 98.80 

• 
--- 0001606 1 0 1 0 1 0 0 ·O 0 o.oo 2o40 101.20 .J 

o~ __ _!!_5_E_CN_O_..J._89~2,.t_O_Q_O,_ _______ _ 

• ~1 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 950000 ELREA= 950.00 1. 
':·~'---., -----------------------------------------------------------------------• b"r 

•· 30 1 D/S FROM D/S FACE OF HALSTEAD ROAD CULVERT, YSff32 SEC. W 1. 
··1 

•' •1c18989o00 2o96 94800.6 OoOO OoOO 948006 oOO .oz 001 946050 
11 

•. ' 1 0 o O o 1 0 • 0 • 0 • 4 6 • 0 • 1 41 • 7 6 o 9 4 6 • 5 0 1. 
·i• ._1.4of>.'?. __ ~Q•.Q_0 ___ ~2~=2 __ ~Q~•~Q~O ___ __,J)~O- ,04] _ .Q95 __ oc.,,0'-"5'-'2---<9..,,4.5_,_1J) __ L4_2.L0J) _______________________ __, 
.• .000015 310 • 310 • 3100 2 . 0 0 o.oo 18.00 160.00 ~ 

9:, 2. 
2l 

2.e "I llSECNO 19019.000 -;~, 
_li.2..L.S ___ 15_'°-• z •:_IYP,._E-=.-__ _,_1 _ _,_T.,,A...,R..,,G""E"'T.:=c.----"-'2 o.A..O_Q ___________________________ -t_ !9~ I 

i90i9.00 3.45 948005 OoOO OoOO 948007 002 .oo .01100000.00 
, • ,.i L_3.A..ZO_EN.C..it0.A£1!MENT 
' .. ., 

STA..Ll.ONS= 

•·- 100 Oo 100 Oo Oo 80 Oo 1410 760 100000.00 31• 
____ _.1_4 o 63 _____ Q._O..Q~-~l ~.2 ____ QL(l_Q ___ .o .. 08 5 _____ 0_4 5 ___ __._0_9_0. ____ JL5.~2 __ 9={L4-o_6_Q __ 1_4_9_o_8 Q ______________________ 

33 ,l, 0001583 30 • 300 300 2 0 0 0o00 2o40 152020 
• •l, 3l. 

ti 
'- - --·;SEC NO 190 20_o_O_O_O __________________ ------ --- -------------~-------------------------------' 37 . ,; .• 
" ____ 3470 ENCROACHMENT STALIONS= __ _ 1490 8__ 1520 2 _ TYPE=----~1-~TAR_GET= 20400~---

A.1:i 1 

... 1Ji 
DIS FACE OF HALSTEAD 

' "J'------- -------
19020 o OO 3o45 948005 .! 1 o. 0 • 100 

---- 1 4 o 63 _ _ 0 o O 0 1._22_ 
,l 0001582 

• :, ! 
1 • ,. 

OoOO 
o. 

OoOO 
1e 

.. JCJL_ _______________________ _ 

C 40 ,,. ' 
:• 

SPECIAL BIHDGE 

SB XK 
0 o 00 

XKOR 
3o 61 

COFC 
2o85 

ROLEN 
o.oo 

o. 00 948008 .oz 
o. a. o. 

o 06Q ____ ....!,_0_!.5 .060 
0 0 0 

.oo 
141. 
.osz 
o.oo 

<J 

SEC. X 4. 
-----------------------------\'' {S' I 

.00100000000 
760 100000. 00 

944. 60 149 ._s_o 
z.t.o 1sz.20 

- --- --~----
I::. 

------------------------------------------' l3 

--·-···--------------------BWC BWP 
2o10 o.oo 

BARE A 
4. 41 

SS EL CHU ELCHO. 
, o.oo 944.60 944060 

ll. 

)_::. 
------------------------------------------------------------------------'r·1111 

" ' f. Ii ---,.SECNO 190590000 
i• ·, PRESSURE FLOW 63. 

'° 6l 

EGLWC H3 OWE IR QPR BARE A TRAPEZOID ELLC EL TRD 67. :. ;: [ EGPRS 
E ·~ ------------------------------ --------~R""E..,A,__ __________________________________ __, 

4. 946. 70 948.40 69 . ,: 
!~---
ll 

948034 948008 o.oo 

.l> 
SI 

3470 ENCROACHMENT STATIONS= 

' 0. 1 0 o 4. 

60000 900.0 TYPE= 

-~~~---------------------------------
1 TARGET= __ , 

3495 OVERBANK AREA ASSUMED NON-EFFF.CTIVE,ELLEA= 948040 ELREA= • 

71 • 

3000000 

948.40 • 



• UIS FACE OF HALSTEAD ROAD CULVERT, BSU33 SEC. X • 19059000 3o72 948.32 o.oo o.oo 948.34 .02 027 OoOO 945000 
10. Oo 100 o. · Oo 9o Oo 1410 76. 945000 • 14o64 __ Oooo 1.13 o.oo .050 .045 o060 o052 944060 798080 , C .o.o o_oJ_t9_ 3.9_. ___ ~3._9 ..... ___ 3,,,_9., __ 1 _______ o _____ ,o.___-'o_...Q..0 __ ~2_0_4_0 __ 8_Q.J_._2_oc___ _____________________ ~ 

1 

e :: ; =• 
" , ~ __ *SE CJi0 ....... 19JUi.o_._o.o ' l , , 

( SECNO DEPT~ CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
• ' 0 OLOB OCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
~, ....... J..J.l1E_~_L0.0.B __ --f..!VrHc__ __ V_ROS __ .JJll~I --~>rN-'.H __ __,~_NR ___ ... w~J_,_N,~ __ _.F..,_!...,M,_,_JN.__ __ ,s_s_T_A 
1 SLOPf XLOBL XLCH XLOBR ITRIAL IDC I CONT CORAR TOPWIO ENDST 

• II 

'IL 
JO .; 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 948040 ELREA= 948040 

?I -- - --- . ---- ------------- -----------------------------------
'• 

1
:: 19060000 3.72 948032 o.oo o.oo 948.34 .02 .oo .oo 945000 

- 100 o. 100 0o o. 9. 0o 141. 76. 945.00 
;: , ,'.~ ________ 1.4. 64 _____ 0 .•. o.~0~-~1 ..... ~1 ... 3 _ __o_. .._o,._o ___ ..oa.o ___ .041_ ____ .. ruto __ ___._o_5_z.___2.t.1._._6.o __ zg_s_._a_o 
;..;~ .000789 1o 1. 1. 0 0 0 o.oo 2.40 801.20 

JU 

i, ' .Il -------- ~--------------

'1 ---------------- --------------

--- - - --, . 

• ,, 

, . 
' ' 

33 

31. 
'I\J! ____ - - - - -- - ----------------------------------------~., .. \, 

' ' .,; 
" 

.. 
J1 - . - - - - - --------- -- --------------- ------- ----~~------ - - ------------------- - ------------------------- 0 •. , 
JJ 

J.l . " 
JS 

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

F.• ':I ------------ --
• ,,,i__ ---' r I 't, -ci ., 

~- 'I 
' 1 -- ·-----------------------------

, •.. , 
<1C 

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

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

------------------· 65 

-• lU 61. 
~ SI, 

I ,,;. L------------------------------------------------------------------------1. dl 

• ;s II. 
s, 

• 



• 
' ' ' ' ********************************••······•·*·•····· 

HEC2 RELEASE DATED NOV 76 UPDATED AUG1977 
ERROR CORR' - 01,0,..,2,,_ ________ _ 
MODIFICATION - 50,51,52,53 

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

; , . 
----------------------------------------------'-----------------------------~· l 

•" NOTE- ASTERISK <•> AT LEFT OF CROSS-SECTION NUH8ER INDICATES HESSAGE IN SUHHARY OF ERRORS LIST ,. 
~ ·------------------------------------------------------------------------------,1 ~ 

~ .. ,i.l CHANNEL 0/S OF PLEASANT l ~~ 
0 SUHHARY PRINTOUT 

e:i • 

, r:i- - -- -- SECNO •1·· ; ,; I i _____ ---5 7. 42.o o_o_o ___ hJJ o o. o o -=o~, ~to 21.a.. o o. _ _ _ 1_15_._o..o __ ~2~2~l~•~2=4.__ __ _ 
, ,., 5749.000 o.oo o.oo o.oo 918.00 250.00 921.78 -ie u 5749.000 ___ o.oo o.oo o.oo 918.00 265.00 921.88 

·• :L :::::::: 60~:: :::::::: - ~::::--~:;~::-:-: -~:~:~:-:·~;~:'-----

: , •;. __ ..6 3 4..9.._QD_o _---6.llJJ_., oo o .._o~o ___ ..,JL.o, ._o_o __ .9_2.1 •. 2.o~ __ u o...Jo~o.___~9 2L,,ja~s'-----~~~-

XLCH EL TRO ELLC EL HIN Q CWSEL HY HL OLOSS 

._o~ o _._o_o _____ o_,_11 o 

.02 0,00 o.oo 

.02 o.oo 0,00 

._02 o • llQ!hJlO 

007 1.25 .o.! 
e04 Lc.O 8 ._01 

n 6349.ooo 600.00 o.oo o.oo 921.20 265.oo 922.92 
• ,3 63490000 600.00 o.oo o.oo 921.20 320.00 923.16 

,04 1 .o5 .01 
e03 .95 • 01 ,. 

·--- - - ------------ ----------------------------
'"l 6599o000 . 250.00 o.oo o.oo 921.40 

• ?I, 65990000 250.00 o.oo OoOO 921.40 
: ______ 6.599,_0,,011 ___ 2.50_.JIJl __ __o_._o_o _____ .o...o.o ___ 92.L..40. 

:-, 6599,000 250.00 o.oo 0,00 921,40 . " 
175,00 
250.00 
2.65 ,_o_o 
320000 

923.47 
923. 71 
923 • 7-6~---
923, 91 

.01 

.01 
• D.1 
.01 

___ obOOo o.oo_ ___ 1..o_o ____ _il._-11_1_1 ___ Q.o_o ___ 9-2J_.4.o ___ .i 1s •. oo_ __ 9..23 . .__4,~----__ LO .. l 
' I • •: ·1 I ·,,,t_____ !!, 

- ~i 

6600.ooo 1.00 o.oo o,oo 921,40 250.00 923o71 001 
6600.000 1,00 o.oo 0,00 921.40 265.00 923.76 .01 

_66 o.o .•. o_o.Jl _____ J ._o_o _____ o....tLQ o .• o~o __ ~9. 2j_. !. o__3lJ1.,_o_o. __ 9_~3_,:L~--- LDl 

6659.000 59.00 928a10 175.00 924a40 921al.O 928a44 - I\" OUJ 

.6659 • 000 ____ 59.00 .10 928, 1,.__0=----'-9-"2""4. 40 --· 9 21 .4'-'0,___~2.5 o_ •. .,,o,.,,o,___-',.9=2-=8-=·~5cc4c....,. ___ ~--"--
11 ,. "'' 

' ,. 
6659,000 59.00 928.10 924,40 921.40 265.00 928.56' 
6659.000 59000 928.10 924.40 921.40 320.00 928.59 

6665.000 6000 OoOO OoOO 921 • 40 175.00 928.50 
6665.000 6,00 o.oo 0,00 921,40 250.00 928.66 

.11 

.15 

.oo 

.oo 

~ 1,,i 
•• l,(' 

______ 6_6_6-5 • .. 0.0_0 _____ _Q_o_O_O~ ___ O._QO~ ___ o._,J!..0. ___ 9.21 a4026$e 00_~9~8_tj>~9---~ 01 
6665.000 6,00 0,00 o.oo 921,40 320.00 92a.7g • 01 

• , B230oooo 1565.oo o.oo o.oo 927,50 11s.oo 928,78 
<J' I "I ' <..::..--'-•"-""""..:,..a~---=-=-=----==-=---'-''-'-'"-"-"---'-~=.:...-__;c.=::..:.,:_a:, ___ __;....,_=-
! ,• 8230,000 1565,00 o.oo o.oo 927.50 250.00 929.16 

• 1 c! 
• 04 

,.,, 8230,000 1565.00 o.oo 0,00 927.50 265.00 929.23 004 
·. ,· 8230.000 156-5~•~0=0 ___ ~0000 o.oo _92L• 50 320,o.~o'--_~9=2~9~•~4~4~--~ 

~.;:1 9730,000 1500,00 o.oo 0,00 929.80 90,00 

.03 

t II L 9 z.3_QLn.o..0 __ 1_,5JlJl ... OJ-o ___ =o~•-o~-0---~o ._o_o. __ ~9- 2.9._8 o ___ , 4 _o_._o_o 
• 9730.000 1soo.oo o.oo o.oo 929,ao 150.00 e;; 9730.000 1soo.oo o.oo o.oo 929.80 190.00 
;,, ss[_ . ,, 
" " ,- ,. ' 

• 

931.25 
9 31 ··~4~2~---
931.46 
931.56 

.oo 
._o._o 
oOO 
.oo 

.92 ,02 
082 • 01 
• .so _______ ._01 
.72 001 

__ • o_o _ ____ .no 
.oo .oo 
.oo oOO 
•. o.o .oo 

c;._1\1 n _An 
-' • U l V .. V V 

_ _i.,,91 a_.oo 
4o90 o.oo 
4o82 o.oo 

.oo .01 

.oo 003 
___ 

0
_0J) ____ 

0
_0,J 

,00 .o4 

• 34 a06 
a52 ,02 
a55 .02 
067 .01 

2o32 ,04 
2_._21 .01 
2.19 .01 
2o03 .01 

AREA" DEPTH TOPWIO 1:-l22aZ6 3.21, 102,,26 
257.31 3a78 111,05 21 

268,15 3088 112009 • 306124 4_-.? 1 

"'·~ 
~*~:*4 :~ 

87.07 1 ,27 
152..55 1 • .6.5 
166,83 1,72 197,80 ;:i ' 

219.00 1 .96 218,15 s. 
242. 31 2.07 226.94 !3 

299.66 2.31 247024 3, • 

31 o_.;,o 2 • "i,6_-25.0 
348.78 2.51 263039 37 

A 
2.4.3..o.ii.4 2,.ii7 22.Z..5J 
300076 2.31 247,627 

41 

311055 2.36 251025 4. 
35_0..JI.Z 2_._5_j __ 2.6.3..o..8.0~ ',l 

1 
, 

c;_77_c;_7 7_fl/. :>0~_71 _. 
.., ...... ~ I • ..,,.. L ,ii'-'•..,_ I ;i.-
609,41 7.14 305,51 
614020 7.16 · 307031 (9 

624094 7,19 311 • 33 ll. 
596.37 7. 10 300054 l3 

646.93 7.26 319038 l. 
656.23 7 • .1.9. __ J_2l,.,J.2 
686016 7,38 333,267 17 

S! • 
99,83 1~28 244031 ,. ' 

20 7, 52 1,66 312,62 ' 61 r 1. 

227.70 1 • 73 317.69 I». 
298.58 1.94 334.89 

366,55 1o45 398,~:. 
43Z,. 57 1_,&2---'-..QZ.,._S_4 
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HYDRAULIC ANALYSIS 

Introduction 

The stream being investigated is the channel between Woodpecker Lake and Morris 
Lake, This study area is in the Township of West Bloomfield, Oakland County, 
Michigan, The total reach length is approximately 1,0 miles, The 10, 50, 100, 
and 500 year flood frequency flows were calculated by the SCS method. These 
flows have been approved by the Michigan Department of Natural Resources (MDNR), 
Water Management Division, The Project Manager is Richard Zanotti, 

Method of Analysis 

The flood profiles were calculated by the HEC-2 computer program developed by 
the U.S. Corps of Engineers (Reference 1), All bridges have been modeled by the 
requirements of the HE.C-2 normal bridge routine and special bridge routine. 

Variables and Coefficients 

The roughness factors (Manning's "n") were determined by comparing the 
descriptions in Ven Te Chow's Open-Channel Hydraulics (Reference 2) with 
photographs and field descriptions taken in West Bloomfield by survey crews in 
March, 1979, To reflect the changes in cross-section geometry, the contraction 
and expansion coefficients used in this study were ,3 and .5, respectively; "n" 
values are indicative of summer conditions • 

The inlet loss coefficients and outlet loss coefficients used in this study were 
taken from hydraulic Charts for the Selection of Highway Culverts (Reference 3), 
The weir coefficients were taken from charts of the U,S, Geological Survey 
(Reference 4) and Bureau of Public Roads (Reference 5) supplied by the MDNR, 

Starting Conditions 

The starting water-surface elevations for this study were the Morris Lake 
elevations which were determined by the SCS method, These elevations are fairly 
close to those obtained from the HEC-2 run done by J&A in the West Bloomfield 
Township Flood Insurance Study for the Franklin Branch of the Rouge River, 
These starting elevations have been approved by the Department of Natural 
Resources, Water Management Division, 

Discussion 

The backwater analysis was run essentially with no attempt to encroach beyond 
-the-natural floodway due to the fact of a very narrow natural floodway, High 
water marks were not available for this portion of the stream, 
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• Township of West Bloomfield 
Channel d;s of Woodpecker Lake 
5850-10-1 
MSC 4-24-79 

ORIGINAL CROSS-SECTION LOCATION 

Cross J & A 
Section Section SECNO Location 

BH 63 32249 + 2305 I u;s from u;s face of Lockhart Drive 

Bl, 64 32489 + 2545' u;s from u;s face of Lockhart Drive 

BO 65 32789 + 2845' Ujs from U/s face of Lockhart Drive 

BP 66 33239 + 3295' u;s from u;s face of Lockhart Drive 

BQ 67 33539 + 3595' u /s from U/s face of Lockhart Drive 

BR 68 33889 + 3945 1 U/s from U/s face of Lockhart Drive 

BS 69 34615 d /s face of small culvert • 34639 U/s face of small culvert 

BT 70 35240 + 1340' d /s from d;s face of Arrowhead Road 

BU 71 35730 + 850' d/s from d;s face of Arrowhead Road 

BV 72 36500 + 80' d /s from d;s face of Arrowhead Road 

BW 73 36581 d/s face of Arrowhead Road 

36625 u /s face of Arrowhead Road 

BX 74 36907 d /s face of Check Dam 

36908 Ujs face of Check Dam 

BY 75 37339 + 760' u;s from u / s face of Arrowhead Road 

• 
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942e2uO 
9290500 

• 100 

0.1100 
1360000 

• 1 00 

. 37.3uO 
929.600 

0049 

70. ·00 
1390000 

OoOOO 

.5207110 
939.700 

0.000 

8200u11 
164.000 

0.000 

930.30 
944.500 

0.000 

13300 ·O 
200.000 

0.000 

·. 2.'o600 
946.400 

0.000 

13400011 
213.000 

0.000 • 
3295 1 UIS FROH U/S FACE OF LOCKHART DRIVE, VSU66 

~r-,, 
• SEC• BP ------

• :i X1 33239•000 100000 1750000 1930000 4250000 4250000 450 • 000 0,000 00000 00000 : l • 

. ,: GR 956.ooo 0.000 935,500 1000000 93z.500 115.ooo 932.600 11a.ooo:_ __ 9~3~1~-~1~0;0 __ ~1~a~o~-~o~o~o;....... ______ _,I 
·' i~sR-----932. oiro---,--az. o o~o--~932. 5-o-o---, a4 .oo r- 933~70~ ~as-;(i1fo~--9°Ta .9~0~0---,~93 .ooo 950. 2 oo 2so. ooo 1 · · 

• 5 NC ,100 ,100 0050 OoOOO 0,000 0,0ilO O.OOO OoOOO Oo 000 0,000 , . 
",-----------------------------------'Ii 

•
l 

' I:. 
1~ ---x ,--3:,5·39--;-oii-o 11 • o o o 6S';"ollo a 2-;-o-iro----:roo7ooo,-----,Yo-(f;111)o.----3 o-o-;-oo o.----.o. 1ro-o·---~o,-.-o~o~o~---.,,.o-. ""o"""o"'o _______ __, 11 

3595 1 UIS FROH U/S FACE OF LOCKHART DRIVE, VSU67 SEC• B 0 .ll GR 9560800 00000 9360100 40a000 935.200 65,000 9330700 71,000 932,900 75,000 l. 
n GR 933,900 77,000 934,900 81,000 935 • 900 82,000 936 • 900 90,000 942 • 200 93,000 

• •.a1- ---GR----9s·s-;-s-oo- 123.000 o.oo~o--- o;-oiro---·--o-.lfoo o. ooo 0.000 o--;oa-0::..---:..=:o;;..:....:;;.o;.o:;..o ___ .1-.;o..:..-o~ .... o"""o,_ ______ __,l ,7 

~.,., NC ,105 ,105 • 052 0 • 000 0,000 OaOOO OaOOO OoOOO 0,000 0,000 I'. 
1 

• .i~ 01 _____ 4_.0_00 ___ 1_1_._0_0 __ 0 ___ 22_._0_0_<!_ ___ 24!_00_~---- 30.000 0.000 0.000 0,000 0.000 o.oooi,', 
IC 

~- 1i t: 3945 1 UIS FROM UIS FACE OF LOCKHART DRIVE, VS116B SEC, SR 

e : I - x 1 33 a 89. o o o 1 3. o o o ns. o o o 1 o o. oo o 3 60'-.-0-0_0 ___ 3_4_5 ___ 0_0_0 ___ 3_5_0_._o_o_o __ 
0.000 0.000 0.000 

jJ GR 955 • 500 0.000 938,600 50,000 935 • 500 78,000 934,500 
l2 GR 9 3:c;3;..;•:..:8;..;0:...0::_. __ 9~4::....~0 .:..0 """o--.;.9.;.3.c.4..:.• .;.3..:.0..;0---~9=9 • 0 0 0 ---9 3 5 • ~ 0 0 1 0 0, 0 0 0 9 3 5 , 1 0 0 

84,000 933 • 700 89,000 
1 1 s. o o o ---=-9..::3..::4:..:.'-'1'--'oc;o:.._ __ 1-'4=-o=-.::...o=-o=-=-o-------.J 29 

• ~ GR 935,000 150,000 9440500 240,000 955 • 400 290,000 0 • 000 
ai10 • 055 OoOOO OoOOO OaOOO 0,000 

0,000 0.000 0.000 ; • 
• iiO ------- ---- ---- 0 • 000 0,000 ____ ..::0~•..::0:..:0c..,O:.._ ______ _ 

--'-'-'-'-'~---=-= 33 J. 
_ _:..:.11.:c.A:.:..NUFACTURED SECTION FR_O~_?-FT _c_ONTOUR HAP 

• ,; X1 34239.000 
ll GR 950 • 000 

16.000 125.000 
OoOOO 940,000 

131 • 000 ____ 934.600 -· 

147.ooo 350.000 Jso.ooo 3507.ooo 0.000 0.000 0.000 
70 • 000 938.000 so.ooo 936,000 100,000 935.600 125,000 

-,---36,o o o 9 34. foo---c1, 1 ~00·~0-----,9~2 o tf- - 14€. o oll955. soo:---1;c4_1;,..::...o,;..o.=.,,.o-------- 41 !II --GR ___ 935a400 
• , GR 935,000 

-=L GR 950,000 
185.000 934,800 
362,000 0.000 

225.000 935.000 265,000 936.000 280 • 000 940.000 310,000 , • 
0.000 0.000 0,000 0.000 0.000 0.000 0,000 

ll. 
----~- -·-- -- __ _:_. ___ ...;:_::....c..c...:... _ _;_ _ _::_..:cc:.~-----=~-----.:...:...-=-----..:....:;.._.:. ________ _, IS 

• JS 
X1 34424aOOO 0.000 0,000 0.000 185.000 185.000 185.000 0.000 ,450 0.000 

, . 
Jl 

2-FT CONTOUR HAP 
r 
• ' ;•_;.l_ _____ ·--H~NUFACTUREO SECTION FROH 

J !J.i.l , ' 
----------------------------------------1r,1'I, 

~•" < 
X1 346090000 9,000 247,000 251,000 185 • 000 185,000 185,000 0 • 000 0,000 0,000 • 

;; 
X3 0,000 0,000 0.000 232,000 OoOOO 268.000 0,000 0,000 0 • 000 0,000 ' 1 · -- _G_R _ - 93a;o-01>---o.1ro-o--irnr;-o-oo·----..12 o~ooo-- 936~0 oo-----rr·s...--. """o"o•,.0---....,935. 1-oo--·t41. ooo·---93~5::....,;.s-=-o..,.o--~2~5..;o-=-• ...;o...;o...;o ________ , 11 : ., I 

i.- :~ -· GR 935 • 700 251,000 936 • 000 290,000 938 • 000 315.000 940a000 340,000 OaOOO OoOOO ,4 
,., 

a 

~ .,. X1 34614,000 18 • 000 248,800 251 • 300 5a000 5,000 50000 0,000 0,000 OaOOO ,.,,. 
~ '" X3 0 • 000 0 • 000 0.000 1500000 0,000 0 • 000 OoOOO 0,000 0 0 000 0,000 
~ :-

1
- --,,-R --,, s 2.vo~o·----o.o-o·-o~--9-3<;;7,...o 0~0,,-.----,,5 o-;o1ro--- -9·3r.nr·o-----6-o·-.~o~o~o--~93T.o-o--0·---9-o-;-o-o-o---.,3·s-.i·..;o~o---1~,~o~.'-0=0;_~-------- 6> 

.• ,. GR 939e100 150 • 000 937.300 225,000 936,300' 248 • 800 936a300 248a800 935a700 249,200 
67

• 

; ,, GR 935.soo 2so.ooo 935,700 250.900 936 • 300 2s1.3oo 936.300 251.300 931.200 21s.ooo 
1 .,,--~R 9·,;o-;30-0 350.ITTlll rr-r.boO 375.1ftro-----9·5-4-;-9110•---r4zs-;-ooo~----,o. 0-0-0 o. o-oo·---...C:....0-.::....;:..o.:..o~o---=-.c...::.o-=.-=-o..:.o..:o _______ __J,19· 1 .1., NC 0090 a090 ,040 0o000 OoOOO 0 • 000 0,000 OoOOO 0 • 000 OaOOO 

71
• 

,. ----------- ----------------------
SEC • BS 

THE EFFECT OF 20 IN. LOG AT 01S OF THE CULVERT • 



•· X1 34615.000 18 • 000 248 • 800 2510300 10000 10000 1 • 000 OoOOO OoOOO OoOOO 
X3 o.oo, 0 • 000 OoOOO 150 • 000 OoOOO 0.000 OoOOO o.OOO 0 • 000 OoOOO 

'' • BT 1a~ooo 0.000 952.900 0.000 • 50.ooo 939.ooo 0.000 60.000 938.100 0.000 
"iJ.'1 BT 90.000 937.600 0.000 110.000 '138.100 0.000 150.000_ 939.100 0.000 225.000 
r,R' BT 937.300 o.oo~o---'-·,-24_a_.aoo - 939.ooo 0.000 248.800 939.000 931.200 249.200 939.000 
1 ~ 1 , -- .i t--9 3r.s1n,----i-s-o.n-t1 o 9 39. o o o 9 3 s-;1rn a---251) ;g-o o~--~9~39 ~o~---9-3-7· ~1soo ___ 2 s1 • 3 o o 93 9. o oo 3 • 2 o o 

it 

• 
• "L BT 251.300 939 • 000 0.000 275.000 937 • 200 0.000 350.000 940.300 0.000 375.000 

~ BT 941.600_~_0 • 0!10 425 • 000 - 954.900 0 • 000 OoOOO OaOOO o.OOO 0 • 000 0.000 
•, -G1i--9·s2.•ro-o o.1ro o 93 9. oo o so .1rn·o-- -9:r!r;roo o0-;-oo o 93;. 600 9ll. o .. o""o----,93"'a,..:.;..;1,..;o;..;o,-----,;1-,,1""'0..;:;.""'oci:o-,,o--------' i 

• g GR 939.100 1so.ooo 937.300 225.000 939.ooo 248.ao~ 936.300 248.800 935.100 249.200 ,e 
• GR 935.500 250.000 935.100 250.900 936.300 251.300 939.ooo [l51.3oo 931.200 275.oov~--------, 
11--stt 940. 30 o ~o .o o O 91.T-;31Ju-·3'7s-.01rtr--g5-4;,n111 425 ;ooo o. o oo --7r;-ooo -o. ooo o. ooil -

eo 
' / ' ':t -- ------~·-rs-F'"Acl': OF sirrcr-c-0Trri.TT1fs·in,-9----------------s1:·c-;-a~-----------------------------' 1i1 ,. 

•·· ~ C X1 346390000 180000 248 • 800 251 • 300 24 • 000 24 • 000 24 • 000 0 • 000 0 • 000 0 • 000 
, 1~, x3 - -- ---r.o·o1l- o. ooo -o .oo o rs11;1rocr-- -7)-;uuo o. ooo o. lf!'fll-- --o--;ocrn---~o-. 1ro11,-----,o·.--o"'o'"'o.----------,, 11 

}. 1:1 BT 18 • 000 0 • 000 952 • 900 0 • 000 50 • 000 9390000 0,000 60 • 000 938 • 100 0 • 000 · 1• 

J ~L sr 90.000 937 • 600 o.000 ___ 110.000 938.100 0.000 150.000 939.100 0.000 225.000 
: ·• -sr---937;-3-o-o o~7rou----v.s-;1riro- 93970 0·1r----- -o·.•o-0·0----2,T.lnio.---9"'3-9;-ooo--9'37 .600 249. 20··0----9"'39. ooo 4. ,2 BT 938,200 250 • 000 939 • 000 938,400 250.900 939.000 9380200 251.300 939 • 000 937,600 ~ 

21 

' • BT 251.300 939 • 000 0 • 000 275 • 000 937 • 200 OoOOO 3500000 940,300 OoOOO 375,000 
1q --·a,-· - 97,,-;'60-o- n~'(11Jo----n"5'~-inrn----vs·,.-.-900 ----- -o--.·1nro o.1ro·o ir.01,0-----0-;o-oo 0.000 0.000 

... i GR 952.900 OoOOO 939,000 50 • 000 938,100 60 • 000 9370600 90 • 000 9380100 110 • 000 1:. 
u GR 9390100 150,000 937 • 300 225 • 000 939 • 000 248,800 9360700 __ ~248,800 9360100 249.200 

' \l --__ G_R __ ·9 35?F<ro- ~o-;ooo-<!3o";To o 2 s-o. c;·o· o---- 9-3-6-;-to o 2 ~--r;ro o 9 3<r. o o-o 2 s1;--3 o o --,;9"'3'""7,..:.""2'""'0'"'0,--__,2,..,1"'"5"'.;;.o-;:--;,.o "'o--------l a11' 
•·· GR 940,300 350,000 9410600 375 • 000 954.900 425.000 OoOOO 0 • 000 0 • 000 OoOOO 3• 

r• NC • 110 • 110 c055 0 • 000 0,000 0 • 000 OaOOO 0 • 000 0 • 000 Oa000 

X1 34640,000 0 • 000 
X3 -- - 0~000 - 0 • 000~--
NC ,100 0095 

0.000 
o-;oo o 

• 052 

0,000 
1·s-o.ooo·- -

0.000 

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

1.000 1.000 1.000 0.000 
0.000 __ _ o.·oo~!l-----=-o.ooo ____ o.oo-o--· 
0.000 0.000 0.000 0.000 

- -- ----- --------,----- ---- -- ------ ----·----------------

-~------'' ~. o. 00'!.,__ 0.000 . 
o. 000 0.000 31 

0.000 0.000 •. , 1340 1 D/S FROH 0/S FACE OF ARROWHEAD RD• VStJ70 SEC. BT -----------------' ::. ll 

··~ - X1 352400000 11 • 000 - 88~00 1090000 5750000 675 • 000 6000000 0 • 000 00000 0a000 <S 
• ., GR 9550100 0 • 000 9440600 60 • 000 944.200 BSoOOO 9400300 94.000 939,600 96 • 000 

4
;. 

~ GR 940.200 980000 940,600 100e000 9440800 109,000 945 • 300 122.000 9510900 1380000 
;1 - -- - GR- --9-61;-b(f0--231)--;ooi) ____ <r.olfO----~o.O·o-o ----- -o-;oo·o--- v•-O<i~O~--~D';-tfo--0-___ o-;-o-oo _______ Oo 000.------,o..-.-,..Oo"""o----.---~, 4, ;. ::I NH 4.000 .098 130.000 .048 142.000 .090 300.000 .096 400. 000 0.000 51. 

3 ... --- ----- --- ---------------------------------------~ 53 

:. 11 850' D/S FROM D/S FACE OF ARROWHEAD RO, VStJ71 SEC. BU 
5
~• 

• :1 

,, -x 1 -35·130--;-o,ro r~-;-O'oo 13 o .01ro -n,--z-. ,mo- s2 s.-0011- -4so'. oo o 49 o-;111ro- --- 07000 o. ooo o. oo o ls, 
;.,, GR 9580700 0 • 000 9480100 100,000 946.500 1300000 9430100 134.000 942 • 600 138.000 • 
• , GR 943.100 139.ooo 945.~oo 142.000 948.100 1ss.ooo 951.100 200.000 957.900 300.000 " 
~1 ' ·,, ~- --G·~---9-6'4;-4·0·0-~40·0.-o·<fu~--~0700 o o.1nro o--;-oiro o. !llfo----o. ooo o--;-o_o_o---~o. o~o~o~---~o--.""0""0=0---------1 ,J,11 r j. 1 NC __ •095 •095 0050 00000 00000 OoOOO 0,000 OoOOO 0 • 000 0 • 000 

63
• 

-----------------------
MANUFACTURED SECTION FROM 2-FT CONTOUR HAP 

12 X1 361800000 16.000 3840000 396,000 3800000 5200000 450,000- 0o000 0o000 0o000 
.,. )(3 0.000 0.000 0.000 210.000 0.000 470.000 0.000 0.000 0.000 0.000 

;c GR 9500000 0 • 000 948.000 15 • 000 9460000 30.000 945.500 100.000 946 • 000 1400000 
ss

1

- --GR--=9-4..:,,7-.-o·o~~o--...,..,6_5_.=-o-o~o---9~4-6-._;_o~o~o·-------,1'""9~5~.-0~0~0' ___ 944.so_o ___ 3~a-4-.-o-o-o---9-4-4-.""o~o'-o'-.-- 38s.ooo---=94~3-."'s-=o-=o---,.3"'9~2-.-=o-o~o--------, 11 

• ,. GR 944.000 393.000 944.400 396,000 944.400 470.000 946.000 628,000 948 • 000 720.000 I ]l. 
;; GR 950.000 780.000 00000 OaOOO 00000 0a000 00000 OaOOO 00000 0 • 000 

_l_,.; o'""rc----4-• ..,o'""o"o----6'"".-o"'o""o=----=3-.""o""o""o-----s9-.-=ocao""'o,----11. ooo---~o-.""'o"'o""o,------o"'.-o""'o""'o=-----=o-.-=o-=o-=o-----=o-.-=o'"'o'"'o.-----o=-.-o=-o-=--=-o-------- • · · 

• • 



~u• OtS ~ .0.-, u/S FACtc OF ARRO' rlEAu RO• VS,..fi St~ o 1:1 V • • X1 36500 • 000 90000 580000 710000 310 • 000 3600000 3200000 OoOOO OoOOO OoOOO 
GR 951 • 200 0 • 000 949 • 800 42 • 000 947 • 600 580000 9440500 63 • 000 944 • 300 650000 f!iJ GR 944.400 6601100 947.600 .• 110000 951.,900 1oa.ooo 953.300 14s.ooo 0.000 Ooooo • 

[""\,,-- NC .080 o060 .o~o 0.000 ---~"~oo 0.000 0.000 ______ o!o'!._o___ Ooooo 0.000 

11 • / 3 • 

. z X1 365800000 10 • 000 199e000 201 • 000 80,.000 __ --.BOoOOO 80 • 000 OoOOO OoOOO OoOOO ,, 
'/, GR 9-51.000 0.000 950.160 100;000 9-50.,4ifo· 19<;,.000 944.700 f9-9.oOO ~~44.300 200.000 ,): , 

• , GR 9440700 2010000 9500400 2010000 953 • 600 3000000 956 • 200 4000000 ~~560000 5000000 ,. 
D NC 0050 0050 0024 00000 0 • 000 0 • 000 0 • 000 OoOUO 0 0 000 00000 1,------ ·--- ------- 9 

• c 0/S FACE OF ARROIIHEAD RD CULVERT, BSl173 SEC. BIi I 1• 

K ~ • 11 X1 36581 • 000 0 • 1D00 0 • 000 0 • 000 1 ,.000 1 • 000 1 • 000 0 • 000 00000 0 • 000 I. 
ta BT 100000 0,000 9510000 0 • 000 100 • 000 9500100 0 • 000 1990000 9500400 0a000 

I rn,--. -BT--1-99-;ooo-·--vso;;~oo 945.90 0 2·0-cr;·ooo--11so--:;-roo 946 • 300 201 .ooo --9S074cnr ·--7n.,;-gniocaor---z•nor-1r'o'-.0"'0"0-----------,1 11 

.• ,~ BT 950,400 Oo •DOO 300,000 953,600 0,.000 400,000 9560200 0 • 000 S00.000 9560000 1 • . : , ::i ______ B_T ______ Q_!._!lO_~ __ o.iooo ___ 0.000 Oo __ ~_oo ___ .. 0,0000___ OoOOO o._ooo OoOQ..Q. 0.000 0.000 '.i, 

ie Ii ,. 
' UIS FACE OF ARROWHEAO RD CULVERT, BStt73 SEC • aw 1: ·-----------------------•. I 
• :~I J1 366250000 100000 1990000 201,000 44,oOOO U,,000 44,000 0,000 

•r, __ .....,BT 10.000 O,IDOO 951.000 o.ooo,-----__ 100.000 950,100 o.000 ___ 1990000 
,, B-1' - - 19c;-;ooo---,,so-;-;roo 94 6. 20 o --- ,roo. oo o 9·so--;; ;;o o 946, 60 o 201 o oo o 9SOo4oo 

• L BT 950,400 0,1000 300 • 000 953,600 O .. OOO 40Clo000 9560200 0,000 
;: BT OoOOO OolOOO 0,000 OoOOO 0 • 000 __ ~ OoOOO:-----x OoOOO OoOOO 
,; - ----GR-- - --9sr.-o_o_o_ o o 1ow-- -vso.To1r ----·nnr.-000-·· -- g·s o·,.ro·o 1•gr.olfll <143. 000---·,-99-•ooo 

ei• GR 9450000 20101D00 950.400 2010000 953,0600 30Clo000 9560200 400 • 000 
v NC ,090 ,090 ,042 0 • 000 0 • 000 00000 00000 0 • 000 

I ~b- - ---- - - --- -----.---......... ----- ------------~ - T-- --- - ---~ . '" . ,. 

OoOOO 0.000 , • /" 9500400 0.000 
946,200 201.000 29 

soo.ooo 956.000 
0.000 OoOOO 

3. 
9440600 200.000 )33 

956.000 500o000 l 31• 
0.000 0.000 , . 

11n 

... 
,, 

J1 36626 • 000 0.000 0.000 0 • 000 1 .. 000 1.000 
x3 · -- ·ro;·o·oo .... -- -- o·.-1:roo 0.11-0-0' ____ --o·.01ro-- ·-- 0.0110 r.,rn.,,o---

1.000 0.000 0.000 
·o.o·oir---·9s·o •-1-0-0 - -'lrs·o-;-1-0-a 0. 0 0 o:------- I (I 

o.ln)l) ue 
SI • . ,, NC • 085 ,085 • 040 0,000 0 • 000 0,000 OoOOO OoOOO 0.000 OoOOO 

1 ~ ~---·---------y 

• :s ., 
,. ' 

X1 
GR 
G·~-

369060000 13 • DOO 125,000 
949.100 0.000 949,600 

- --·9 t.6· ~ 2 o o---131r;1nnr---,, r.o-;-,iru 

138,000 400 • 000 200.000 280,000 0.000 0.000 
50,000 949.,800 __ 1250000 948 • 700 

---,-n.-rro-·--94o1.z1ro· f37o 500 940.60-0- --
946.900 128 • 400 

is 

4 • 

·•"' ,. GR 
NC 

950,400 138,llOO 952,400 
.085 • ll85 .030 

230. ooo 954.500 295.000 0.000 
0.000 0 .. 000 0.000 OoOOO 

0.000 
128 • 300 

-134.40'0 
OoOOO 
0.000 

ln."8-.--0!fo 13"t.;"8"0-0'-------~, 4, 
0 • 0 0 0 0 • 0 0 0 SI. 
0.000 0.000 . a• 

I · j 'fi 1· ll. c 4 

:e" . 0/S FACE OF CHECK DAM, OSll74 SEC. BX , " 
1 .u - ---- S7 

~. ,. x1 36901. ooo o.iooo 0.000 0.000 1 •• 000 1.000 1.000 OoOOO • 0.000, 0.000 s,e 
·1 SB 0,000 1oDOO 3.390 0 • 000 .,010 0,000 • 010 OoOOO 946,800 946 0 200 

61 

••• • ,.: U/S FACE OF CHECK DAM, DSU,74 SEC. ax 63 

. ,~ • ;, w 1 3 6 9 0 8 • 0 0 0 1 3 • ID O O 125 • 0 0 0 138 • 0 0 0 1 ,o O O O 11 • 0 0 0 1•00 0 0 • 0 0 0 0 o O O O O O O O O 
67

• 

s, X2 OoOOO 0 • 1000 10000 946,800 948,0200, ___ OoOOO OoOOO OoOOO 0 • 000 0 0 000 
· ,, \1• r2.·o·o·o o-;;01>0 CJ"ll9.-11ro 0.01m s-o~;-o·oo 9-4-i;i-.--000 o--;;-o-o·o--,ts-;-0-00 9TI78·-o;..o=-----~o...:;o...,o'"'o,..;o=---------...J~1.1,:,~ 
• ,J BT 128.500 948.500 0 • 000 1300000 948,,500 0 • 000 1300000 948 • 200 OoOOO 132.500 

M BT 948,200 __ OolDOO 132,500 948,400 0 • 000 1340500 9480400 Oo000 ___ 138 0 000 .950 0 400 
,1 ,-· -73T- · · - - o;·o·o-o 2To-;·,iro·o 952 .40ll o.·oo·o---t9's;;-o-oo-- --9-s~;;soo o ;i>oo ---o;ooo ·-o. ooo o. oo o 

ei,! GR 949.100 0.1000 949,600 50.ooo 949,0800 12s.ooo 948,400 129.200 946,800. 129 0300 
,, GR 946 • 800 __ 130,IDOO 9470000 131,300 947 • 000~ __ 1320500 9460800 1340500 9480300 134 0600 
· --- -GR 9 S"o-;3-0·0 f3'lr.itflfO 9 5"2-;rro 2 5·0-,;1ro-o 9 51,;s·,ro 2·9-~;-;--00-0 o. o o o o. o o o o. o o o o. o o 0 

• NC .100 01075 0040 OoGOO 0,aOOO CloOOO OoOOO OoOOO OaOOO 0 0 000 

71. 
73 

71. 

• 



• 
I r • 

x, 369090000 
NC 0100 

0.000 
.oso 

OoOOO 
0040 

OoOOO 
0.000 

1o000 
OoOOO 

1 o O 00 
OoOOO 

10000 
OoOOO 

760 1 U/S FROM UIS FACE OF ARROWHEAD RD, VSU75 SEC. BY --------------------- ----------
• , X1 373390000 200000 4010000 4250000 4700000 4000000 4300000 

,j GR 9510200 OoOOO 9480400 250000 9470500 1250000 9480000 
, -·GR-- 9-49.-3-0-0---, __ , ·ffg • mro---,9'"'1.,..,. v"", -. ""5 -rru-..u----z-3 z-saoiro-- --9~49-;-211 ... o---3"'92-;-0-..-0 t..,,., ---.9.,..,1-rr.2 tn,.,.-..--

• u SR 9460600 4070000 9460200 4100000 9410000 4130000 9440500 
" GR 9460900 4250000 9490300 4700000 9480600 5000000 9500100 
1r---- -E:i ----o~ oo-tr · oo ooo --07oo-a----o.01ni-·- --o-; o-1ni-----1,.;oo=o--- 00000~--
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HYDRAULIC ANALYSIS 

Introduction 

The stream being investigated is the channel between Carus Lake and Pleasant 
Lake. This stream is in the Township of West Bloomfield, Oakland County, 
Michigan. The total reach length is about 1.3 miles. Also included in this 
study is the prediction of lake elevations for Carus Lake and Pleasant Lake. 
The lake elevations and the outflows of Pleasant Lake for the 10-, SO-, 100-, 
and 500-year flood frequencies were determined by SCS's TR-20 computer program. 
The hydrographs for the local areas downstream of Pleasant Lake were calculated 
by Brater's unit hydrograph-infiltration capacity method. These hydrographs 
were then routed by SCS method. 

Method of Analysis 

The flood profiles were calculated by the HEC-2 computer program developed by 
the U.S. Corps of Engineers (Reference 1). All bridges have been modeled by the 
requirements of the HEC-2 normal bridge routine and special bridge routine. 

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 2) with photographs 
and field descriptions taken in West Bloomfield by survey crews in March, 1979 • 
To reflect the changes in cross-section geometry, the contraction and expansion 
coefficients used in this study were ,3 and .5, respectively; "n" values are 
indicative of summer conditions, 

The inlet loss coefficients and outlet loss coefficients used in this study were 
taken from Hydraulic Charts for the Selection of Highway Culverts (Reference 3). 
The weir coefficients were taken from charts of the U.S. Geological Survey 
(Reference 4) and Bureau of Public Roads (Reference 5) supplied by the MDNR, 

Starting Conditions 

The computation starts at the section about 1,2 miles downstream from Carus Lake 
with slope-area method, A convergent run has been done for 100-year flood. 
Elevations ranged from 919.5 (critical depth) to 923,5 ft. (USGS datum) and 
1.0 ft, increment between elevations was utilized, It was found that water
surface elevations did converge at Welch Road (SECN0 = 6659). The stationing 
starts at the corporate boundary with the Village of Wolverine Lake at Commerce 
Road. 

Discussion 

1, Three storage effects have been found, i.e., area between Pontiac Trail Road 
and Grand Trunk Western Railroad, area u/s of Grand Trunk Western Railroad, 
and Pleasant Lake, To consider 3 storage effects, both TR-20 and REC-2 
computer programs have been used to coordinate both flows and elevations • 
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2. The storage effect for Carus Lake is too small and has been ignored in this 
study. The water-surface elevations of Carus Lake were determined by 
back-water calculation (HEC-2). 

3. High water marks were not available for this portion of the stream. 

4. An encroached run has been done • 

-2-
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Township of West Bloomfield Sheet 1 of 2 
Channel d/s of Pleasant and Carus Lakes 
5850-10-1 
MSC 4/25/79 

Cross J & A 
Section Section 
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ORIGINAL CROSS-SECTIONS LOCATION 

SECNO 

5749 

6349 

6600 
6659 

8230 

9730 

10730 

12250 

12671 
12716 

12912 

13332 

13383 
13473 

14034 

14674 

15359 

15469 

15505 
15537 

16438 

17468 

17928 

18328 

18638 

Location 

+825' d/s from d/s face of Welch Rd. culvert 

+250' d/s from d/s face of Welch Rd, culvert 

d/s face of Welch Rd, culvert 
u/s face of Welch Rd, culvert 

+1570' u/s from u/s face of Welch Rd, culvert 

+3070' u/s from u/s face of Welch Rd, culvert 

+1940' d/s from d/s face of Haggerty Rd, culvert 

+420' d/s from d/s face of Haggerty Rd, culvert 

d/s face of Haggerty Rd, culvert 
u/s face of Haggerty Rd, culvert 

+195' u/s from u/s face of Haggerty Rd, culvert 

+615' u/s from u/s face of Haggerty Rd, culvert 

d/s face of Pontiac Trail Rd, culvert 
u/s face of Pontiac Trail Rd. culvert 

+560' u/s from u/s face of Pontiac Trail Rd. 

+1200' u/s from u/s face of Pontiac Trail Rd. 

+145' d/s from d/s face of Grand Trunk Western RR 

:t35' d/s from d/s face of Grand Trunk Western RR 

d/s face of Grand Trunk Western Railroad culvert 
u/s face of Grand Trunk Western Railroad culvert 

+900' u/s from u/s face of Grand Trunk Western RR 

+1930' u/s from u/s face of Grand Trunk Western RR 

+1090' d/s from d/s face of Halstead Rd, culvert 

+690' d/s from d/s face of Halstead Rd. culvert 

+380' d/s from d/s~face of Halstead Rd, culvert 
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Township of West Bloomfield 
Channel d/s of Pleasant and Carus Lakes 
5850-10-1 
MSC 4/25/79 

ORIGINAL CROSS-SECTIONS LOCATION 
Cross J & A 

Section Section SECNO Location 

V 31 18669 d/s face of Driveway Bridge 
18678 u/s face of Driveway Bridge 

w 32 18989 ::!:_30' d/s from d/s face of Halstead 

X 33 19020 d/s face of Halstead Rd. culvert 
19059 u/s face of Halstead Rd. culvert 

Sheet 2 of 2 

Rd. culvert 
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Johnson & Anderson, /1 .. 

Consulting Engineers 
. 0 Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

Job Name: WtST .TS. 
Date: 2 -'2a - ,c:, Feature: 

Remarks: 

Width of Piers: Pier Shape: 

Water Elevation: NO """"Tb1' Length: 9 0 I 

HYDR.IC STRUCTURAL DATA 

i .s.-:tl 18 • 
Code No. 5ac,o - IO 

By: D .NE'iT 

" 48 t. 11,r, Water Course: 

No. of Piers: Area: 

Width of Deck: - Skew: 0 
FIELD SKETCH 
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P. 0. Box ll 66 2300 Doxie Highway Pontiac, Michigan 48056 

Job Name: W, ~\J \w FI '::> 
Feature: 

Remarks: '2_ Q 
,- ~ \":!:. &, 

' 
e..~ 

Width of Piers: Pier Shape: -
Length: 

Profile View 

\ 
HVDRA.C STRUCTURAL DATA • 

12-~ 2>0'~ e..c.. p Water Course: 

_\ I 
o.:: v,:rD..\ O\i e.. f' 

0 \) e.; c.£. ~ \f'\+·, .... -t.,\ 

No. of Piers:•- Area: 

uecK: - Skew: 
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JOHNSON a ANDERSON, INC. 
CONSULTING ENGINEERS . 

BY Jj_§_,_ DATl;..1)1!.Z'f JOB DESCRIPTIOl'ol .!:I~=-~~t-~!!".!£~~-?!°~i~-------~HEET _ _ j __ OF _f.. __ 
IUBJECTJK._C,.,.lx.,d,_~-~':.!.1.L_½f~.J:/~wl_f. __ ~£-Wa. .. --!~[.!~2---JOB NO.il~.:.' 0 :.L __ 
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. : · HYDRA.C S1JWCTURAL DATA :· . 

r~ -; ,-. , , 

',..: • ' ;, ,I 

., . 
Consulting Engineers 

. :it .. ' ... 
i.s, 3I 

,•,• 

2300 Di,ie Highway Pontiac, Michigan 48056 

Job Name_; . vJ Esr s 
Date: Feature :30

1• 

Width of Piers: Pier Shape: -
Water Eievation: 9 6 ,17 Length: q 

Code No. 

By: . N£Ti 
E'A 

STONE fl EA Dlo.lA L l. '.5 Water Course: 

No. of Piers: 
1.1.: ~ ...... -.1:. n--t~ ~ 
W IU LrJ UI LJt'\,,f\; -

Area: 
CL,,...,.,. 
,JPr,.'1:". 
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HYDR.C STRUCTURAL DATA 

'B.S,<it- 33 • 
Code No. S850- J() 

Job Name: \1-.J S, By: p. ET1 

Date: 2 _ c.,.-, Feature: 3 0 •' C. .h. i>. Water Course: 

Remarks: 

Width of Piers: Pier Shape: No. of Piers: Area: 

Water Elevation: °l¼,3 length: 39 ' Width of Deck: Skew: 0 
FIELD SKETCH 

Profile View Plan View 
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JOHNSON a ANDERSON, INC. . ~ · .. _ · · · ·'. : 

. CPNSULTING ENGINEERS ; ' - . ~ , 

BY _'!j§.f-__ DATE.JL@h! JOB 0Esc111PT101t JJJL.:_k)'af AJs,a,~(J __ 7[~~----.:s~EET :. ~j __ o~ _.J __ 
IUBJECT~ar.J._M,_J_,?~~L.b...Jj._.__J,:J~JDJ1.t.._/-s!;:•_w,L.i-~---~~------JOB NO.-~~:.!!.:J._ 
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• 
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• I 

**** 7000 SCOPE 2,1 LVL 221 12/14/78 20.52,16 01/08/79 79008 

SYS DEVICES 819/ 4/PF FLS=200K FLL=764K MXS=16DK MXL•453K ~18=453B 

Ht-r .. ,l'lr.i,ss CPU SECOND 0-RIGIN 
11.23.13.i'IFA• JO 

11018,11 00000,006 MFZo 
11• 18,12 000-00.022 USR. 
,~.18.12 ooooo.os8 JOB, 
11•:.18,12 00000,063 MFZ, 
11~18,12 00000,064 LOO, 
1 1, .. 1 8 • 1 5 0 0 0 0 0 • 8 B 7 MF Z • 
1 1:. 1 8 o 1 5 0 0 0 0 0 • 8 91 MF Z • 
11,18.15 00000.891 USRr 
11018.16 00001.309 USRo 
11:.18,16 00001.309 USR. 
11,18,16 00001.313 MFZ. 
11018,16 00001 0 313 MFZ, 
11.18.16 00001,314 NFZ, 
11:.18 0 16 00001.314 MFZ~ 
11o18n16 00001,314 MFZ, 
11~18.16 00001,314 MFZ, 
11:.18&16 00001.3~4 MFZ, 
11~18 • 16 00001,315 ~FZ • 
11,,18,11> 00001,315 MFZ, 

--11'.,,18,1o 00001,315-MFZ, 
11018,16 00001,315 AFZ, 
11018016 00001,316 MFZ~ 
-'i'i'..1&.i6 OOOOi.3H, H.FZ. 
11~18016 00001.316 MFZ• 
11~18.16 00001.316 MFZ. 
_t 1•:.,_13. 16 000-01 ,.317 MFZ~ 
11~18.16 00001.317 MFZ. 
11~18,16,EJ END OF JOB 

_!JBLJDR8 JANDA 

LV461 NOSBE B+~ LYNRELEASE447 02/04/78 
-WBLJ010,T20,STMFZ. Wo BLOOMFIELD TWP, FIS 

CHARGE.810-0037-45-78-5810,JANDA,001,D,JANDA • 

-ATTACH,LGOsHEC2N76V2,ID=HECo 
PF254 - CYCLE 1 ATTACHED FROM SN=SYSTEM 

-LGO{Pl:999999)• 
L0610 - FL5 REQUIRED TO LOAD - 0027777 OU.COS 
L0603 - EXECUTION INITIATED 05•EXP 

-FORTRAN LIB-RARY 439 08/20/78 
STOP 

0417 CP S'=CClNOS FXFl"IITinN THIE 
-__;!AXH!lHL-ACTIVE FU.ES R~ 7_70, 

RP1771 -
RM772 
RM773 
RM774 
R>l775 
Rl'l776 
RM777 
B!JMSG 
SP.LI 
SOI 
I/0 
RMS 
USER 
JOB 
SC050 

Wi3LJOR8 

OPEN/CLOSE CALLS 
DATA TRANSFER CALLS 
CONTROL/POSITIONING CALLS 
SM DATA TRANSFER CALLS 
BM CONTROL/POSITIONING CALLS 
OUEUE ~ANAGER C~LLS 
RECALL CALLS 
NUMBER OF TAPES MOUNTED 

1.373 SEC 
21a203 KWS 

0.023 14\,/ 

O.Oi5 
0,306 
1.318 

- 000006 SC/LC SWAPS 
W'3L JOR8 

MWS 
SEC 
SEC 

011oa119 11.1a.12 1600 JO 

5 
20 

1,271 
25 

346 
55 
67 
57 

• 
• 

' .~ 

• 
• 

• 
• 
• 

• 
• 
• 

• 
• 
• 
• 
e 



• • <; C 0 p f 2 t. 0 A D. - M A p LOA PER VERSION 1 • 0 01/08/79 11.18.15 PAGE 1 

PROGRAM Ii! LL BE ENTERED AT MAIN ( 355 > SCM LE NG TH 64711 LCM LENG TH 0 • 
• BLOCK ADDRESS L ENGH!" -~ 
• /CONTRL/ 100 17 ., 

MAIN 117 253 
IDOUB!..EI - 3- 7 2 -- -10-

• /NAMES/ 4 0 2 202 •· H2MAIN 604 15337 
AODPTS - 16143.--- - 321. -· -- --.,--

• BLFLO 164 64 1021 • BLOCK 1 7505 261 
Bl.1£.1R --------- L7766 - --- - 1427 

• CARD 2141 5 2463 • CHIMP 24100 1650 

• ' DC. 25750 . 706 

• DONE 26656 60 
FLDHAZ 26736 2220 • FLO DIS. 31156 1.53 . ' ' SLKDAT. 31631 0 • NEAR 31631 1 6 • PRIAH 31647 . 251 

• PROF 32120 11 42 
SCALE 33262 236 • SL AR A 33520 243 

• SUMPO 33763 2744 
~SEC 36727 1256 • ' ' YCR rr 40205 122 

• MAP IT 40327 50 
OVAR 40377 24 • SAVEIT 40423 24 

/STP.END/ • • - 4044 7 1 
/FCLoC~/ 40450 23 -- -/0B.IOol 404 73 .140 

• 08NTRY= 40633 1 
COM IO= 40634 44 • ENOfIL= 40700 45 
EOF lrt?lt' ~n 

• 4Ut4:> ~u 
FECMSK= 40765 41 • ' " FL TIN= 41026 156 

• FLTOUl= 41204 315 
FMTAP= 41521 3 72 • FORSYS= /.?-11°:{ ",. 1 

-~ ' '.J ~~' 

FORUTL= 4267/, 1 6 . ' ' • GETFIT= 42712 /, 3 • INCOM= 42755 256 
I /IOoBUFo/ 43233 227 • !NP!l= l,3462 324 • H!PC= 44006 173 

KODER= 44201 467 • l(RAKER= 44070 454 • OUTB= 45344 246 
/HEADING/ 45612 1 b • /LINoCNT/ 45630 1 • OUTC= 45631 1054 

OUT COM= 46705 2 04 • • 
• • 
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' 

s C 0-P .;: - . -2 . - L 

RE!~IND= 4 7111 
GDTOE!l= 4 714 7 
ALOG 4 7163 
EXP 4 726 2 
ITO,H1 4 736-4 
SORT 4 7436 
SYSA ID= 4 7504 
SYS=lST - 47505 
XTOY1t 4 756 7 
II J, 7644 

0-A D-- ----1'1 • f+ p LOAJfR VERSION 1e0 011os179 11.,s.15 

36 
14 
77 

102 
- 52 

46 
1 -~ ~,::-

55 
15045 

PAGE 2 • 
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• - - - - • - - - -- -
,, 

.. , •******~*~*****W~*~*•********~***U****•**~******** • - HEC 2 REL-EASE DATED ~•ov 7 6 UP-DA T-E1J - -AUG1977 

• ERROR CORR - 01 , 0 2 
MODIFICATION - 50,51,52,53 -~ ' **~**~******Mff**~*M******~***~M*~***~~********~~M* 

" • •: ,,, 

l1 , I r~ 

• T2 •• T3 

.. J1 !CHECK IND NINV IO IR STRT NETRIC HVINS Q ~SEL FQ .. j .. • o. 4. Q_. - 0. 0.000000 -o.oo o.o o. 895.000 0.000 

• J2 NPROF I PLOT PRFVS XSECV XSECH FN ALLDC IBW CHNJM I TRACE • ' ' 

• 1 .o O 0 0.000 -1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 • NC .048 0045 • 0 l, 4 ,300 .soo 0.000 0.000 0.000 0.000 0.000 

• OT 4.000 430.000 430,000 430.000 430.000 0.000 0.000 0.000 0.000 0.000 I• • 
• X1 23390.000 13,000 175,000 192,000 0.000 0.000 0,000 0,000 0.000 0,000 

GR 899.000 0.000 898.000 71.000 896.000 91,000 !;!94,000 170,000 8940800 175,000 • GR 891,400 182.000 891,400 185,000 891,200 188.000 893.000 192,000 894.000 250.000 

• GR 8 96 • 0 0 0 298,000 898.000 320.000 898.000 350.000 0,000 0.000 0,000 0.000 
Mr n~c _n0c: n ._, ,. n nnn n_nnn n_nnn n_nnn n_nnn n ... nnn 0;000 • - .. ~ Cl Vu ..J •VU .J "V L '-t uevvv v•vvu vvuuv v•vvu v•vvu V .. U UV -

• X1 23460.000 0.000 0,000 0.000 10.000 70 • 0 00 70,000 0.000 -.100 0.000 • S9 0.000 2.600 3e020 o ~ooo 4.300 0.000 14.300 0,000 891.400 891.100 
q '. • • X1 23527,000 18,000 740.000- 74 7.900 67,000 67.000 6 7 • 000 .690 0.000 0.000 

• X2 0.000 0.000 1.000 0.000 0.000 0.000 0.000 0.000 • 690 0.000 
X3 0.000 0.000 0.000 575.000 0.000 900,000 0.000 0.000 0.000 0.000 • BT 11.000 575.000 899.500 0.000 740..000 898.900 892.600 740.600 898,900 893.400 

• BT 741,600 898.900 894.200 742.800 898.900 894.600 744.100 898,900 894 • 700 745.100 
BT 8 98 • 9 0 0 894.600 746,300 898.900 894.200 747.300 898,900 893.400 747,900 898.900 • ' BT 8 92 • 6 0 0 900.000 899.500 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
GR 902.000 0.000 901.000 250.000 900.000 433.000 899.200 650.000 8930500 700.000 

(1 GR 892. 600 740.CfOO 891.800 740,600 891.600 741.600 891 .400 742.800 891.400 744,100 • GR 891 .400 745.100 891,600 746.300 891,800 747.300 892,600 74 7.900 893.soo 795.000 
GR 899,200 835,000 900,000 1080.000 902.000 1185,000 0.000 0.000 0.000 0,000 • NC ,030 0030 .02s 0.000 0.000 0.000 0,000 0.000 0.000 0.000 • 

• X1 23839,000 14.000 2e.5.ooo 302,000 350,000 300,000 312,000 0.000 0 • 000 0.000 • X3 0.000 0.000 0.000 230.000 0.000 320.000 0,000 0.000 0.000 0,000 
GR 900.000 0.000 898.000 10.000 898.000 180.000 896,000 260.000 895,100 285,000 • GR 894.400 285,000 892,800 288.000 892.100 294,000 893,000 298,000 894.400 ;)02,000 • GR 895,100 302,000 896.000 400.000 896.500 415,000 910.000 415.ooo 0.000 0.000 

• • X1 238400000 0.000 0.000 0.000 1,000 1.000 1o O 00 0,000 0.000 0,000 
X3 0,000 0,000 0.000 230,000 0.000 320.000 0.000 0,000 0.000 0.000 • BT 7.000 95.000 898,000 0,000 180.000 898,000 0.000 260,000 896.000 0.000 • BT 285 o 00 0 895.100 894.500 302,000 8 95 • 1 0'0 894.500 400.000 896.000 0.000 4i s.ooo 

• BT 8 96 • 5 0 0 0.000 0,000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 • I 



• X1 23843.000 0.000 o.coo OoO 00 30000 3 • 000 3.ooo OoOOO 0.000 0.000 • X2 0.000 0.000 0,000 0 .ooo 0.000 0.000 1•00 0 0.000 0.000 0.000 
X3 0,000 0,.000- o.ollo 2300000 0.000 320.000 0.000 0.000 0.000 0.000 

• X1 23844, 000 o. 000 0.000 O• JOO 1.000 1.000 1.000 0.000 0.000 0.000 

• X3 0,000 0.000 0.000 2300000 0.000 320.000 0.000 0.000 0.000 0.000 • .. - a 

• X1 240090000 15.000 350,000 365.500 150,000 175,000 165.000 0.000 0.000 OoOOO .~ X3 0.000 0.000 OoOOO 3200000 0,000 4000000 OoOOO 0.000 0,000 0.000 
rn nn, nnn " nnn n n-, nnn -, n nnn n,. n nnn . ., ,. nnn CO <I nnn .,., n l)n n QOL nnn ")Qn_nnn ,,,, .,,UO• VVV vavuu .,,lt.C.oV'\JU "I VgV1.IV "P'V\/•VVU fLV.VUU U7r;.J•UVV ,,u.uuv UTU8UVU L7V • U\/U 

• GR 896,100 350.000 894.400 350.000 893,100 354.000 892.000 358,000 892. 700 362,000 •-GR 894,600 365,500 895,500 365.500 896 • 000 3900000 898.000 422.000 910.000 4220000 
e 

• X1 24010,000 0.000 0.000 0.000 1.000 1.000 1.000 0.000 0.000 0,000 •" X3 o. oo o IJ,OIJO. - - --0.000 -- - 320 •. 000 0..000 400.000 0.000 0.000 0.000 0.000 

• BT 7 • 00 0 1800000 898,800 0.000 220.000 898.000 0,000 290.000 896.000 0.000 • BT 350,000 896.100 895.600 365,500 895,500 895,000 390.000 896.000 0.000 422 • 000 
I . u BT 8 98 o O O 0 0.000 0.000 ___ 0 • 000 0,000 0.000 0.000 0.000 0.000 0 • 0 00 

• • - X 1 24014,000 0.000 0.000 0,000 4,000 4,000 4,000 0.000 OoOOO OoOOO 
X2 0,000 0.000 0.000 OoOOO 0,000 0.000 1.000 0,000 0.000 0.000 I ' I, • X3 0.000 0,000 0,000 320,000 0.000 400,000 0,000 0,000 0,000 0.000 .. 

• X1 24015,000 0.000 0.000 0,000 1•000 10000 1,000 0.000 0.000 0.000 • X.3 0,000 0.000 0..0 00 320,000 OoOOO 400,000 0 .ooo 0.000 OoOOO 0,000 

• • .. ~ X..1 2 4064, 0 0 0 18,000 320,000 332,500 49,000 49.000 49.000 0.000 0.000 0.000 

• X3 0.000 0,000 0.000 2800000 0.000 356.000 0.000 0.000 0,000 0.000 
GR 9 08 , 0 0 0 0,000 906.000 28.000 9040000 41,000 9020000 64 • 000 900 • 000 1500000 • GR 898,000 175,000 896,000 259.000 896,000 3000000 895,800 320.000 894,000 320.000 

I f, GR 892.900 322.000 891.800 326.000 892,300 329.000 894.800 3320500 8950800 3320500 - -• GR 896,000 350.000 896.000 376,000 910.000 376,000 0.000 0.000 0.000 0.000 • 
• X1 24065.000 0.000 0.000 0.000 1,000 1,000 1.000 0.000 0,000 0.000 • X3 0.000 OoOOO 0.000. 260,000 0,000 356,000 0.000 0.000 0.000 0 • 000 

• BT 12.000 0.000 9080000 0.000 28.000 906.000 OoOOO 4i oOOO 904,000 OoOOO 
BT 64,000 902,000 0,000 1so.ooo 9000000 0.000 1750000 898.000 OoOOO 259.000 • i •• BT 896,000 0 • 0 00 300,000 894,000 OoOOO 3200000 8950800 895 • 000 332.500 8950800 
BT 8950000 3500000 8960000 0.000 3760000 896.000 0.000 0.000 0.000 0.000 • • 
X1 24070.000 0,000 OoOOO OoOOO 5,000 50000 5,000 OoOOO OoOOO OoOOO II i • X2 0,000 0,000 0,000 OoOOO OoOOO OoOOO 1 o O 00 OoOOO OoOOO OoOOO .. 
X3 0,000 0,000 OoOOO 2800000 Oo O 00 356.000 0.000 OoOOO OoOOO OoOOO - -- -X1 24071.000 0,000 0.000 0.000 1.000 1,000 1,000 0.000 0,000 0.000 
X3 0.000 0,000 0.000 280.000 0.000 356.000 0.000 0,000 0.000 0,000 • • I , • 

270~000 284s000 1500000 100.000 108.000 0.000 0.000 0.000 Y1 ?1.17o_nnn 11 .. nnn ~, '-"""'''•uvv I - ii VU V • X3 0,000 0,000 0.000 235,000 0.000 330.000 OoOOO OoOOO 0,000 0.000 • GR 900,000 0.000 8980000 20.000 8960000 81.000 894,000 265,000 894,800 Z69.500 
GR 895,200 270,000 892.900 270,000 8910700 2770000 '393,000 282.000 894,300 284,000 ... 

• GR 896,300 Z84,000 896,000 309.000 896,000 330,000 910.000 3300000 0,000 0.000 .. 
• X1 24180,000 OoOOO 0.000 0.000 1,000 10000 1,000 0.000 OoOOO 0,000 • y 'I n non n nnn n nnn ?,~ .nnn 0 no 'I ', n 0 00 n 000 n .n oo n,nno o,non 



• BT 7.ooo 145.000 895.300 0.000 265.000 894.000 0.000 2690500 8940800 OoOOO 

' 
BT 270. 000 895.200 894.000 284.000 !>960300 8950100 309.000 8960000 OoOOO 3300000 
BT -896.200 0.000 _ o.o_o_o. OoOOO OoOOO 0.000 OoOOO OoOOO OoOOO OoOOO 

• X1 241&5.000 o.coo __ o..,ooo _. - - 0...000 50000 5,000 50000 OoOOO OoOOO OoOOO 

• X2 0.000 OoOOO OoOOO OoOOO OoOOO OoOOO 1 • 0 0 0 OoOOO OoOOO OoOOO 
X3 0 • 00 0 0.000 OoOOO 2350000 0 o 00 0 330.000 0.000 OoOOO OoOOO OoOOO .] 

·-• X1 2 41 86 • 0 0 0 OoOOO OoOOO OoOOO 1•00 0 1.000 1.000 OoOOO OoOOO OoOOO • -X3 - 0 • 00 0 OoOOO __ o.ooo_ 235.000 OoOOO 330.000 0,000 0.000 0.000 OoOOO " I • • -X 1 24276.000- 0.000 0... 1100-- Oo ODO- 2000000_ 75.000 90.000 0.000 -,400 0,000 

• X3 0.000 0.000 0.000 252,000 0,000 3020000 0.000 OoOOO 0.000 OoOOO • - -· - - -·- --

• X1 24339.000 16.000 440.000 445.000 630000 63.000 63.000 0.000 OoOOO 0.000 
X3 0.000 0,000 0.000 3750000 0.000 4750000 0.000 0.000 0.000 OoOOO • ' '' GR 900,000 0.000 8 9 8-.Jl_O _O _ 180,000 896.300 440,000 893,500 440.000 891.500 4400000 

• GR 89Q. 500 441,000 890.000 4420000 890.000 4430000 690.500 444.000 891.500 4450000 
GR 893,500 4450000 8960300 4450000 896.500 545.000 897,100 645.000 8980000 870.000 • GR -900. 000 1092.000 O.OflO_ - 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
NC .020 ,020 .033 OoOOO OoOOO 0.000 0.000 0.000 0.000 OoOOO I I • • 

• X1 243400000 OoOOO 0.000 OoOOO 1 , 0 0 0 1.000 1,000 0,000 0,000 OoOOO 
X3 OoOOO 0.000 0.000 375,000 OoOOO 4750000 OoOOO 0,000 OoOOO OoOOO • BT 90000 330.000 897,000 OoOCO 440,000 896,300 !>93,500 441,000 896.300 894,500 

• BT 442.000 896,300 895.000 4430000 896.300 895,000 444.000 896,300 894,500 445,000 
BT 896,300 893,500 545,000 896.500 OoOOO 550.000 896,500 0.000 0.000 0,000 • • 

• X1 24380.000 18,000 440.000 4450000 40,000 40.000 40,000 OoOOO 0.000 0.000 • X3 OoOOO 0.000 0.000 375,000 OoOOO 4750000 0,000 0.000 OoOOO 0,000 I, • BT ~.ooo 330,000 897,000 0.000 440,000 8960300 894.000 441,000 896,300 895,000 • BT 442,000 8960300 8950500 443.000 8960300 8950500 444.000 896.300 895,000 445,000 • BT 896.300 894,000 545,000 896.500 0,000 5500000 8960500 0,000 0,000 0,000 

• GR 9000000 OoOOO 898.000 1800000 897,000 3300000 8960300 440.000 894,000 440,000 
GR 8920000 4400000 891 oOOO 4410000 890,500 4420000 890,500 4430000 8910000 4440000 • GR 892.000 445.000 894,000 4450000 8<;6,300 4{,5,000 896,500 545,000 896,500 550,000 
GR 897,100 64 5 • 0 0 0 898.000 870,000 900,000 1092.000 0,000 OoOOO 0,000 0,000 • NC .060 ,050 , 04 7 OoOOO OoOOO 0.000 OoOOO OoOOO 0,000 OoOOO • ' ' C 

• X 1 24381 oOOO 0.000 0.000 0,000 10000 1 o O 00 1 a O 00 OoOOO 0,000 0,000 • X3 0.000 0.000 0.000 375,000 OoOOO 475,000 OoOOO 0,000 0,000 0,000 
I ' NC 0 0 60 ,050 ,04 7 0.000 0,000 0.000 0.000 0.000 0,000 0,000 • • 

X 1 2L.455.000 14.000 438.000 453,000 740000 740000 74,000 OoOOO 0,000 0,000 • X3 0 • 000 0,000 0.000 300,000 0.000 500,000 0,000 OoOOO OoOOO OoOOO • GR 8980000 0.000 8980000 140,000 896a000 340,000 894,000 L.030000 8940200 4380000 
GR 893.500 4400000 892.500 445,000 893,600 4500000 894,100 4530000 894,000 465,000 • GR 896,000 740,000 898.000 765,000 900,000 800.00Q 902,000 9200000 OoOOO OoOOO • ' . NC .oso 0080 .04 7 OoOOO 0.000 0,000 0.000 OoOOO OoOOO OoOOO 

• • X1 25350.000 12.000 125,000 1390000 800 • 000 9000000 8950000 OoOOO OoOOO OoO 00 
GR 904,000 0.000 902.000 20,000 9000000 350000 8980000 600000 897.100 125oOOO • GR 895,400 127.000 895.400 1320000 8960100 1370000 8970100 1390000 8980000 1900000 • GR 900. 000 210.000 901,000 235,000 0,000 OoOOO OoOOO 0,000 0,000 OoOOO 

• • ~1 ?t;;"?OO nnn 1 n nnn ,. An nnn ,, 7 ,. n n n •~n 0 fl fl ,nn Ollll ,•n nno n ono n oon n ono 
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X3 
GR 

-GR -

X-1 
X3 
GR 
GR 
GR 
GR 
NC 

0.000 
900,000 
897,-200 

25749.000 
0,000 

910.000 
900,000 
896,900 
899.200 

- .-o 3-0 

X1 25750,00-0 
X3 0,000 
BT 17,000 
BT 170.000 
9T 899.200 
BT 898,800 
BT 708,000 
BT 9000200 

X1 25759.000 
X2 0,000 
X3 OaOOO 

X1 25760,000 
x3 0.000 
NC ,035 

X1 25780,000 
X3 0,000 
GR 900,000 
GR 897,200 
SB 0,000 

X1 
X2 
X3 
BT 
BT 
BT 
GR 
GR 
GR 
GR 
EJ 

25B22,000 
0,000 
0,000 
7,000 

6150000 
902,300 
910,000 
902,000 
,.. "-.... r" ,.. J'\ 

'fUC::o:>UU 

908,000 
0.000 

0.000 
0.000 

1,72.000 

--19.GOO 
0.000 
0.000 

380.00-0 
592,000 
708,000 

o-030-

0,-00-0 
0.000 
0,000 

904.000 
OaOOO 

595,000 
899,200 

0,000 

0,000 
0,000 
0,000 

0,000 
0,000 

.035 

10,000 
0.000 
0.000 

472.000 
1,950 

17.000 
0.000 
0.000 

430.000 
902,500 

0,000 
0.000 

465.000 
6460000 

1523.000 
0,000 

0.000 
398.000 

-S9-8, 2 00 

580 • 0-00 
0.000 

908,000 
E-9 9 .. 2 0 0-
896,700 
899,300 

,.028 

-0-.-000 
0,000 

910,000 
0 .ooo -

sao.ooo 
899,800 

0,000 
0,000 

0.000 
0,000 
0 • 0 0 Q_ 

0.000 
0.000 

.020 

460,000 
0,000 

898.000 
898.200 

3,020 

615.000 
1,000 
0,000 

9020500 
896.500 

0,000 
908,000 
902,500 
902.300 
910,000 

0,000 

200,000 
60,000 

-1'-74,000 

608.-000 
OoGOO 

70,000 
480.000 
595,000 
808,000 

0,000 

0,000 
0,000 
0,000 

240,000 
900.000 
898,800 
808,000 

0,000 

0,000 
0.000 
0,000 

0,000 
0.000 
0,000 

474,000 
220.000 

60.000 
474,000 

0.000 

621.000 
899.100 
430.000 

0.000 
621.000 

0,000 
85,000 

590.000 
940.000 

1560.000 
0,000 

0,000 
898,200 
898.000 

49,000 
0.000 

906,000 
900.000 
898.400 
900,000 

0.000 

1.000 
0,000 

70.000 
902,000 
899.000 
597,000 
899,300 

0,000 

9,000 
0,000 
0,000 

1.000 
0.000 
0.000 

20.000 
0,000 

898.200 
898,000 

6,200 

42,000 
902,500 

0.000 
465,000 
902,500 

0,000 
906,000 
896.500 
902.000 

0.000 
0,000 

0,000 
460.000 
655.000 

49.000 
900,000 
110,000 
580.000 
597.000 
920,000 

0.000 

1,000 
900,000 
908,000 

0.000 
587.000 
899,800 

0,000 
0o000 

9,000 
0,000 

900,000 

1.000 
900.000 

0,000 

20.000 
0.000 

460.000 
655.000 

0,000 

42,000 
0.000 

940,000 
902.000 
899,100 

0,000 
140.000 
615.000 

1350.000 
0,000 
0,000 

0.000 
896.500 
900.000 

49.000 
0.000 

904,000 
898.800 
8980400 
9000200 

0,000 

1.000 
0,000 
0,000 

3800000 
.A.OO_Ol\n 
..,. ✓ "•;VU 

898.800 
920,000 

OoOOO 

9,000 
1.000 
0,000 

1•000 
OoOOO 
0,000 

20,000 
0,000 

896,000 
900.000 

19.250 

42,000 
OoOOO 
0,000 
OoOOO 

621,000 
0,000 

904,000 
8960100 
904.000 

0,000 
0.000 

0.000 
462,000 
700.000 

0.000 
0.000 

170,000 
580.000 
608,000 

1125.000 
0,000 

0,000 
0.000 

110.000 
900,000 
ROSl_onn ..,.,,_.,,, vu 

608,000 
900 .ooo 

0,000 

0,000 
0 .o 00 
0,000 

0.000 
0,000 
0,000 

0.000 
0.000 

462,000 
700,000 

OoOOO 

0,000 
0,000 

902.500 
6i5,000 
902,500 

0.000 
320,000 
617.000 

1410,000 
0,000 
0.000 

0,000 
896.500 
901,00!) 

0,000 
0,000 

902,000 
897.400 
899,600 

0,000 
0,000 

0,000 
0,000 

9060000 
0.000 

5921000 
899,600 

0o000 
0,000 

0,000 
0,000 
0,000 

0.000 
0,000 
0,000 

0.000 
0,000 

896.000 
901,000 
896,000 

0,000 
0,000 

902,500 
902,500 
896,000 

0,000 
902,500 
896,000 
906.000 

0,000 
0,000 

0.000 
467,000 
8400000 

0,000 
0,000 

240,000 
587,000 
608,000 

0 .o 00 
0,000 

0,000 
OoOOO 
OoOOO 

480,000 
899=800 
898,600 

1125,000 
0,000 

0.000 
0,000 
0.000 

OoOOO 
0,000 
0,000 

0.000 
0,000 

467,000 
840,000 
896,000 

0,000 
0,000 
0,000 

899,iOO 
940,000 

0,000 
430,000 
621,000 

1l.62a000 
0,000 
0,000 
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llPROF 1 

cc~v- .300 CEHV= 
-*SECNO 233900000 

SEC NO DEPTH 
0 QLOB 
TIME VLOE> 
SLOPE XLOBL 

23390,00 
t. 3 0 • 
o.oo 

~.003346 

3.80 
26, 

1 .15 
o. 

"SECNO 23t.6o.ooo 
23460,00 3,98 

430. 19. 
.oo ,60 

~002245 70. 

SPECIAL BRIDGE 

SB XK 
o. 00 

XKOR 
2o60 

.soo 

CWSEL 
OCH 
VCH 
XLC'I 

895.00 
172. 
3.67 

o. 

895,08 
287. 
5,75 

70 • 

COFQ 
3. 02 

!!SECNO 23527.000 
PRESSURE AND MEIR FLOW 

F.GP RS 

,931.59 

EGU!C 

89 5 • 76 

H3 

o.oo 

3t.70 ENCROACHMENT STATIONS= 
23~27,00 8.32 899.72 

430. 161, 97. 
,03 .so 2.21 

• 000100 67, 67. 

•SECNO 238390000 

3t.70 ENCROACHMENT 
23839.00 7,65 

4300 184. 
.10 .89 

-.ooooss 3so. 

•SECNO 23-'340.000 
SEC NO DEPTH 
0 QLOB 
l!ME VLOB 
SLOPE XLOBL 

STATIONS= 
899,75 

173. 
1, 5 0 
31 2 • 

CWSEL 
OCH 
VCH 
XLCH 

CR!b!S 
OROS 
.VIW-B. 
XLOBR 

o.oo 
232. 
2.35 

o. 

o.oo 
1 24 • 
1,09 

70. 

ROLEN 
o.oo 

OWE IR 

276. 

396,8 
0,00 
172, 

• s2 
6 7 • 

230,0 
o.oo 

74. 
.90 

300. 

CR J!,!S 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

895,00 
23. 

,. 048 
0 

0, 00 
320 

0085 
2 

EG 
ACH 
XNCH 
IOC 

895013 
47. 

.044 
0 

895043 
so. 

,024 
0 

BMC 
4,30 

QPR 

154. 

621,0 
o.oo 
320, 
.085 

2 

32000 
0o00 
206, 
• 030 

2 

WSELK 
ALOB 
XNL 
!TR !AL 

TYPE= 
899,74 

440 
,024 

0 

TYPE= 
899077 

11 S • 
,025 

0 

E'G 
ACH 
XNCH 
!DC 

HV 
AROB 
XNR 
!CONT 

013 
990 

0045 
0 

,35 
11 4 • 
0085 

0 

HL 
VOL 
WTN 
CORAR 

0o00 
Oo 

0o000 
o.oo 

.19 
o. 

.024 
o.oo 

B WP 
0o00 

BAREA 
14030 

BARE A TRAPEZOID 
AREA 

14 • 1 4 • 

V 

1 TARGET= 
,02 4o31 

329, 1 • 
0085 0024 

8 0 • 00 

1 TARGET= 
002 .02 
82 o 5 • 

,030 ,024 
0 o.oo 

HV 
A ROB 
XNR 
!CONT 

HL 
VOL 
WTN 
CORAR 

,~7n • f\P 'ii RPTnC~ ":Pf!-:. 7 WT i=t TRn-:. RO' ,10 11'1 1=11 r: A.0 1, c;n 

OLOSS 
TWA 
ELMIN 
TOPWID 

0o00 
o. 

891020 
143,50 

• 11 
o. 

891,10 
155,08 

ss 
0o00 

ELLC 

894 • 70 

3250000 
0o00 

1 • 
891040 
224,25 

90,000 
.oo 

2. 
892,10 

90.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

894080 
893,00 

130,50 
274.00 

894,70 
892090 

123,30 
278038 

ELC HU 
891.40 

EL TRD 

898.90 

892,60 
892,60 

396,75 
621.00 

895,10 
895,10 

230,00 
320,00 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TOPWIO ENO ST 

ELCHD 
891010 

' 

' • 

• • 
• 
• 

• 
• 
• ... 
• 
• 
• 
• • 
• 
• 
• 
• 
• 
• 



) • 
I •-
• 
• 
• 
• 
• ' .. 
• 
• 
• 
• 
• 
• 
• 
• 

I ' • 

• 
• 
• 
• ... 
• 
• 
• 

3-470 ENCROA~HMENT STATIONS= 
?38G-o~oo 

430. 
.10 

-. 0 0 0 0 98 

7,65 
238. 
1 • 1 5 

1 • 

1tSECNO 238430000 

899075 
97, 
.92 
1. 

230.0 -
~ nn 
V Ill VV 

95, 
1,16 

1. 

-320e0 
n n n vevv 
206, 
,030 

0 

TYPE= 
899.77 

1 05, 
.025 

0 

1 TAR~ET= 
n1 nn 

•Ve evv 
82 • 5 • 

.C.30 ,024 
0 -10.20 

3370 NORMAL BRIDGE,NRD= 7 MIN ELTRD= 895,10 MAX ELLC= 894 • 50 

3470 ENCROACHMENT STATIONS= 
23843.00 7,65 899,75 

430. 238. 97, 
.11 1,15 .92 

,000097 3, 3. 

*SECNO 23844,000 

3A70 ENCROACHMENT STAIIONS= 
23844,00 7,65 899,75 

430, 184, 173. 
.11 .89 ,.so 

";.000058 1, 1. 

*SECNO 24009,000 

3470 fNCROACHMENT STATIONS= 
24009.00 7.76 899,76 

430. 111. 176, 
,14 ,.oo 1.70 

c-0000084 150, 165e 

t<SECNO 240i0,000 

2300-0 
o.oo 
95. 

'.L.16 -
3. 

230. o_ 
0,00 

74, 
-090 

1 • 

320e0 
o.oo 
143. 
1,08 
175. 

320.0 
0,00 
206, 

- , 030 
0 

32000 
o.oo 
206, 
, 030 

0 

400.0 
o.oo 
1 1 1 • 
, 030 

0 

TYPE= 
899,77 

105 • 

.02s 
0 

IYPE= 
899,77 

11 5, 
.025 

0 

TYPE= 
899,78 

1 04, 
• 0 25 

0 

1 TARGETaa 
o O 2 • 00 
82, 5. 

.030 ,024 
0 -10,20 

1 TARGET= 
.02 .oo 
8 2, 5, 

0030 .024 
0 0, 00 

1 TARGET= 
.03 .01 

133 • 7 • 
.030 0024 

0 o.oo 

3370 NORMAL BRIDG~,NRD= 7 MIN ELTRD= 895.50 ~AX ELLC= 895060 

3470 ENCROACHMENT STATIONS= 
24010,00 

4 30. 
.14 

•0000140 

7.76 
14 3, 
1 , 29 

1 • 

MSECNO 240140000 
SECNO DEPTH 
Q QLOB 
TI ME 
SLOPE 

VLOB 
X LOBL 

899,76 
104. 
1,09 

1 • 

CIISEL 
QCH 
VCH 
XLCH 

320.0 
0,00 
183, 
1 • 38_ 

1 • 

CRI!IS 
QROA 
\/ROB 
XLOBR 

400,0 
o.oo 
11 0 • 
.030 

WSELK 
ALOB 
XNL 

0 

ITR IAL 

TYPE'; 
899 • 78 

96, 
0025 

0 

EG 
ACH 
XNCH 
IDC 

1 TARGET= 
.o3 .oo 

133, 7. 
.030 0024 

HV 
AROB 
XNR 
!CONT 

0 -7. 75 

HL 
VOL 
WTN 
CORAR 

3370 NORMAL BFIOGE,NRD= 7 MIN ELTRD= 895,SO MAX ELLC= 895060 

3470 ENCROACHMENT STATIONS= 
24014.00 7,76 899,76 

430, 143, 104, 
' 1 /, 1 ?O 1 0 I\ 

320,0 
o.oo 
183, 
1 sR 

400,0 
0,00 
111 , 

o,o 

TYPE= 
899,79 

96. 
0 ?< 

1 TARGET= 
• 03 • 0 0 

133, 7, 
o,o 0?4 

90,000 
n~ 

O UV 

2. 
B92,10 

90,0() 

90.000 
.oo 
2. 

892.10 
90000 

90.000 
.oo 
2. 

892.10 
90,00 

80,000 
.oo 
2, 

892.00 
80.oo 

80.000 
.oo 

2. 
892.00 
80,00 

895 a 1 0 
895,10 

230.00 
3.?0.00 

895,10 
895,10 

230,00 
320.00 

895.10 
895010 

230,00 
320.00 

8 96, 1 0 
895.50 

320,00 
400,00 

896,10 
895,50 

320.00 
400,00 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
fLM!N 
TOPWID 

80,000 
.oo 

2. 
',Cl? no 

SSTA 
ENDST 

896,10 
895,50 

,;,n.oo 

' • 
., 

r 
, 't 

• .-
• 
• 
i • I • 
• 
• 
• ... 
--
• 
• 
• 

• 
• 
• ... 
• 
• 



• 
• ... 
• 
• 
• 
• . ' . 
• 
• 
• 
• • • I 

• 
• 
• 
• I • 

• 
• 
• 
• 
• 
• 
• ' 

.000139 4 • 4 0 

*SECNO 240150000 

3470 ENCROACHMENT- STAT IONS"' 
24015,00 7.76 899,76 

430, 111. 176. 
.1, 1.00 1.zo 

.ooooa, 1. 1. 

*SECNO 24064.000 

3470 ENCRCACHMFNT ST,rlONS= 
24064,00 7.97 899077 

430. 222. 126, 
,15 

-,000065 
__ l.09 

49. 

*SECNO 24065.000 

1_.45 
49, 

4o 

320. o_ 
o.oo 
1 l. 3. 
1_. o a_ 

1 0 

zao. o 
o.oo 
82. 

- - • <Jj 
49. 

0 

--- _ l.00 .o 
o.oo 
111. 
_.030 

0 

356.0 
o.oo 
203. 
.030 _ 

0 

0 

TYPE= 
899.79 

1 04. 
,025 

0 

TYPE= 
899o79 

87. 
_ • 025 

0 

0 -7.75 

1 TA::.GET= 
,03 .oo 

133. 7. 
,030 ,024 

0 0 • 00 

1 TARGET= 
,02 .oo 
90. 7, 

,030 .024 
0 o.oo 

3370 t.O~AL B.RIDGE,N-RD= 12- MIJII ELIRD= 894000 MAX ELLC= 895a00 

3470 ENCROACHMENT STATIONS= 
24065e00 7o97 899e77 

430. 265. 57. 
• 15 t 1.30 .86 

'<>000092 1o 1. 

*SECNO 24070.000 

280,.0 
o.oo 
98, 

1.09 
1 • 

356.0 
0o00 
203. 
.030 

0 

TY PE= 
899.79 

77 • 
~025 

0 

1 TARGET= 
,02 .oo 
90 • 7 • 

,030 ,024 
0 -10.00 

3370 NOR~AL BRIDGE,NRO= 12 MIN ELTRD= 89l.,OO MAX ELLC= 895000 

3470 ENCROACHMENT STATIONS= 
24070000 7.97 899.77 

430, 2650 67. 
,15 1;30 ,86 

.000092 5. s. 

"SECNO 24071 ,000 
SEC NO DEPTH 
0 OLOB 
TIME VLOB 
SLOPE XLOBL 

CWSEL 
QCli 
VC'l-i 
XLCli 

3470 ENCROACH~ENT STATIONS= 
24071,00 

4 30. 
,15 

.• 000065 

7.97 
222. 
1,09 

1 • 

"SECNO 24179,000 

899.77 
1260 
1,45 

1. 

3470 ENCROACHMENT STATIONS= 
24179.00 8009 899079 

430, 1810 122. 
10 1 ?n 

2ao.o 
o.oo 
98. 

1.09 
So 

CR HIS 
OROB 
VROB 
XLOBR 

280.0 
o.oo 
82. 
091 

1 • 

235.0 
o.oo 
1260 

71, 

356.0 
0o00 
203. 
• 030 

0 

11SELK 
ALOB 
XNL 
!TRIAL 

TYPE= 
899,79 

77. 
0025 

0 

EG 
ACH 
XNCH 
IDC 

356,0 TYPE= 
o.oo 
203. 
0030 

0 

899.79 
87 • 

0025 
0 

330,0 TYPE= 
o.oo 899080 
195. 102. 
.. n,n ,, 

1 TARGET= 
.02 .oo 
90. 7 • 

,030 ,024 
0 -10,00 

HV 
AROB 
XNR 
ICONT 

HL 
VOL 
IJTN 
COR AR 

1 TARGET= 
.02 
90. 

.030 
0 

.oo 
7, 

.024 
0o00 

1 TAllGET= 
.01 .01 

170. B. 
.n~fl O?' 

so.oo 

ao.ooo 
.oo 
2. 

892,00 
ao.oo 

760000 
.oo 
2, 

891,80 
76.00 

76.000 
.oo 
2. 

891,80 
76,00 

76.000 
.oo 
2. 

891.80 
76.00 

OLOSS 
TIIA 
ELIHN 
TOPIIIO 

76.000 
.oo 
2. 

891.80 
76.00 

95.000 
.oo 
2. 

R01 rn 

400.00 

896.10 
895.50 

320.00 
400.00 

895.80 
895.80 

280.00 
356e00 

895.80-
895.80 

280.00 
356.00 

895.80 
895.80 

280000 
356.00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

895.80 
895.80 

280000 
356000 

895.20 
8 ~6 • 30 

? ;c;: nn 

• I 

• 

• 
• 
• 
• 
• 

·-

II' • 
• 
• 
• 
•• 

• 
• 
• 
• 
• 
• 
• 
• 

I • 

• 
• 



) I. 
' I 

I 

')--

• ... 
• 
• 
e 

• 
• 
• 
• 

• 
• 
• 

• 
• 
• ••• • 
• 
• I 

,000043 150, 108, 100. 0 C 

!!SECNO 241800000 

3370 -t.:OR>!AL --BRIDG-E,NRflc - 7 !HM fl TRD= -~94,.00 MAX ELLC:c 

- 3470- ENCROACHM-ENT STA1ION5= 
24180.00 8,09 899.79 

430. 220, 60, 
019 

,000064 
1 • 1 3 

1 • 

!!SECNO 24135.000 

,70 
1 • 

-235.-0-
o.oo 

330,0 
o.oo 
1 95 • 

- - • 030 
0 

1 5 0 • 
089 

1 • 

TYPE= 
899 ,8 0 

B5o 
.025 

0 

0 0 • 00 

B95,10 

1 TARGET= 
.02 

16~. 
.030 

0 

.oo 
8. 

.024 
-18.90 

3370 NO-RIH-l -BRlOGE,~!RD= 7 MIN EL-TRO=<- 894.00 hAJC .ELLC= 895010 

34~0 ENCROACHMENT STATIONS= 
24185.00 

430, 
.19 

.000064 

s. 09 
220. 
1.13 

s. 

*'>ECNO 24186,000 

8991179 
60. 
• 70 
s. 

3470 ENCROACHMENT STATIONS= 
24186,00 8.09 899,79 

430e 1810 1220 
019 .93 1.20 

~000043 1. 1. 

!!SECNO 24276.000 
SECNO DEPTH 
0 OLOB 
·TIME VLOB 
SLOPE XLOBL 

CIISEL 
OCH 
VCH 
XL CH 

3470 ENCROACHMENT STATIONS= 
24276.00 8048 899.78 

430. 147. 204. 
022 1,36 1o90 

'8000101 200, 90. 

>1SECNO 24339.000 

3470 E~CROACHMENT STATJQ~~~". 
24339.00 9.82 _899.82" 

4300 248. 62. 
,23 1,15 1,33 

• 0001 i8 63, 63. 

wsECNO 24340.000 

9 MIN 

~,-,n ~~1rpn.1r14 l="T 't'TtiTTn' ~= 

23 5 • o. 
VeOO 
150. 
.89 

5, 

23 s. 0 
o.oo 
1 26. 

• 74 
1 • 

CRH!S 
OROS 
VROB 
XLOBR 

2s2.o 
J,00 
79, 

1 • 09 
750 

.. 
; 

37500 
0,00 
1 2 0, 

_1 -· 1 5 
63 • 

EL TRO= 

330.0 TYPE= 
ft ftft 
U • VU 

1 95 • 
.• 030 

0 

330.0 
0,00 
195 • 
• 030 

WSELK 
ALOB 
X NL 

0 

IT RIAL 

302.0 
o.oo 
1 08 • 
.030 

1 

47s.o 
o.oo 
21 5, 
, 03 0 

2 

899.BD 
85, 

0025 
0 

IYPE= 
899,80 

102. 
,025 

0 

EG 
ACH 
XNCH 
JDC 

TYPE= 
899.82 

108. 
.025 

0 

{ 
\ 

TYPE= 
899.84 

470 
,025 

0 

896.30 t4AX ..... J r-
~ LL I,,..:;::: 

1.7e, n TYPF= 

1 TARGET= 
ft~ ,vc 

168, 
.o3o 

0 

ftn . ., ., 
8, 

a 024 
-18,90 

1 TARGET= 
.01 .oo 

170. 8. 
0030 0024 

HV 
AROg 
XNR 
I CONT 

0 o.oo 

HL 
VOL 
Ill N 
CORAR 

1 TARGET= 
.04 .01 
72, 9 • 

.030 .023 
0 0 • 0 0 

,_ 

1 TARGET= 
.02 ,01 

105, 10. 
.0.30 ,023 

0 0 • 00 

895.00 

1 TIRCFT: 

95,00 

95,000 
.oo 
2, 

8 91 • 70 
95.00 

95.000 
nn 

• UV 

2. 
8 91 • 70 

95.00 

95.000 
.oo 

2. 
891.70 
,;s.oo 

330.00 

895.20 
896,30 

235,00 
330.00 

895.20 
896,30 

235.00 
330.00 

895.20 
896.30 

2 35 • 0 0 
3 30 • 0 0 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
FLMIN SSTA 
TOPWID END ST 

so.ooo 
.01 
3. 

8 91 • 30 
50.00 

,,._:..:,, 

100.000 
.01 
3. 

890.00 
i00.00 

1nn nno 

894,80 
895.90 

252,00 
302.00 

. ' / 

896.30 
896.30 

375. 00 
475,00 

'l 

I 

~ ~\;~, ,\ ~',(',''- \>-,t-i f'_i~: 

\ 5\"J , ,c':.' 't --,( / ·c 

• I 

• 
•

0 
u 

I J 'J , •· 
•" -
• 

• 
• 
• 
. I I I .. 
• 
• 
• 
Ill ... 
• 
• 
• 
I I• -
• 



• 
--..,_ 

• , • I 

• 
• 
• 
._) 

' • • 

• 
• 
• 
• I• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• I 

24340.00 
430 • 

._23 __ - -
0000066 

9.81 
2 78. 
1.29 

1 • 

*SECNO 24380.000 

899.81 
1 8, 
• 4 7_ 

1 • 

o.oo 
135 • 

- _1_._2_9_ -

1. 

0 • 00 
215. 
,,020 

0 

899.84 
38. 

.033 
0 

3370 NORMAL BRIDGE,NRD • 9_ M-IN ELTJlD= _696a30 MAX ELLC= 

3470 ENCROACHMENT STATIONS• 
24380.00 9.32 899.82 

430. 278. 18 • 
• 24 1.29 .48 

~000065 40. 40. 

1<SECNO 24381.000 

3470 ENCROACHMENT 
24381000 9e32 

1,30. 235. 
• 24 1.09 

0000419 1 • 

*SECNO 244550000 
SEC NO DEPTH 
Q OLOB 
'TIME V LOB 
SLCPE XLOBL 

STATIONS= 
899.82 

59. 
1 • 35 

1 • 

CWSEL 
Q(:Ji_ 

VCH 
XLCH 

3470 ENCROACHMENT STATIONS • 

24455.00 7,35 899,85 
4300 245. 57 • 

• 29 .38 .58 
~000029 74. 74. 

!fSECNO 253500000 
25350,00 4.50 

430. 165, 
,46 .94 

~000925 800. 

*SECNO 25700,000 

899.90 
135, 
2o36 
895. 

3470 ENCROACHMENT STATIONS= 
25700,00 3.61 900.11 

430. 217, 43. 
071 .42 .96 

4000213 550, 350. 

*SECNO 257490000 

3470 ENCROACHMENT STATIONS= 
25749.00 3.41 900,11 

430. 70. 1830 
.71 ,68 2.92 

.003364 49. 49, 

375.D
o. oo 
134. 
1 .zs 

400 

375,0 
o.oo 
1 36 • 
1.30 

1 • 

CR I l!S 
OROB 
VR013 
XLOBR 

30 o.Jl 
o.oo 
1 28 o 

.47 -
74. 

o.oo 
130. 

• 94 
900. 

200.0 
o.oo 
1 71 • 

o 41 
30 0 • 

• 0 
0 • 00 
1 7 7 • 

.87 
49 • 

47500 
o.oo 
21 5 • 
.. 020 

0 

4 75 • 0 
o.oo 
215. 
0060 

0 

!-JSELK 
ALOB 
XNL 
ITR !AL 

- 500.0 
o.oo 
652, 
.. 060 

1 

o.oo 
1 76. 
,080 

2 

840.0 
o.oo 
512. 
• 080 

1 

900,0 
o.oo 
1 02 • 
• 080 

2 

TYP.i:= 
899.86 

38. 
.033 

0 

TY Pc= 
899,84 

44, 
,047 

0 

EG 
ACH 
XNCH 
IOC 

TYPE= 
899.85 

98, 
• 01, 7 

0 

899.94 
5 7 • 

0047 
0 

TYPE= 
900,11 

45. 
• 04 7 

0 

TYPE= 
900.17 

63, 
0047 

0 

.02 
1 0 5 • 
.o 20 

0 

895.50 

.oo 
1 0 • 

0023 
-9.o o 

l TARGET= 
,02 .oo 

105, 10. 
.020 ,023 

0 -6.50 

1 TARGET= 
• c2 .oo 

105, 10 • 
.050 ,023 

0 o.oo 

HV 
AR08 
X NR 
!CONT 

HL 
VOL 
~TN 
CORAR 

1 TARGET= 
• oo 001 

270. 11 • 
.050 0025 

0 Oo DO 

,04 
138 • 
• 080 

0 

.07 
25. 

,035 
o.oo 

1 TARGET= 
• oo .16 

413. 31 • 
,080 ,036 

0 0 • 00 

1 TARGET= 
• 0 6 • 03 

204. 32. 
0080 ,036 

0 o.oo 

.oo 
3. 

890000 
100.00 

100.000 
.oo 
3, 

890,50 
100.00 

100.000 
.oo 
3, 

890 • 50 
100,00 

OLOSS 
TWA 
ELMIN 
TOPWID 

200.000 
.01 
3. 

892050 
200.00 

.02 
7, 

895.40 
172 • 84 

-200. 000 
• 01 
10. 

896.50 
514,46 

899.999 
.o3 
11 , 

896.70 
527.55 

896.30 
896,30 

375.00 
475.00 

896.30 
896.30 

3 75 • 0 0 
475,00 

896.30 
896,30 

375.00 
475.00 

BAMK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

1394.20 
894.10 

300.00 
500.00 

897.10 
897.10 
36.20 

209.04 

898.20 
898,20 

200.00 
714.46 

900.00 
899.60 

372,45 
900.00 

• I 

• 
•: 

~ 
r 

•(: 
' . ., 

• 
• 
• 
" I I 

• 
• 
• 
• 
I • 

• 
• 
• 
• . ' ' 
• 
• 
• 
• 
• 
• 



• . . ' 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 

• 
• 
• 
• 

l'I 

• 
• 
• 

llSECNO 2575ilo000 

3370 ~ORHAL BRIDGE,NRD~ 17 ~I~ ELTR •~ 899.20 ~AX ELLCz 899~00 

3470 ENCROACHMENT STATIOHS= 
25750.00 3.46 900.16 

430. 
• 71 

.• 000933 

116 • 
1.02 

1 • 

!fSECNO 25 759,000 
SEC NO -DEPTH 
0 QLOB 
TIME VLOB 
SLOPE XLOBL 

.90 
1. 

C~S:L 
OCH 
VCH 
XLCH 

• 0 
0,00 

1 • 28 
1 • 

CR J W-S
OROB 
VROB 

----UORR 

90000 TYPE= 
o.oo 900.18 
113.. 36. 
.030 ,028 

WSELK 
ALOB 
A NL 

2 0 

Il-R IAL 

EG 
ACH 
XNCH 
IDC -

1 TARGET= 
.02 .oo 

220 • 
.o3o 

0 

HV 
AROB 
XNR 
!CONT 

32 • 
.036 

-28.00 

HL 
VOL 
~TN 
COR AR 

8990999 
• 01 
11~ 

1396.70 
531.35 

OLOSS 
TWA 
ELM IN 
TOPWIO 

3370 NORMAL BRIDGE,NRD= 17 MIN ELTRD= 899020 MAX ELLC= 899,00 

3470 ENCROACH~ENT STATIONS= 
26759,00 3.47 900.17 

430. 118.. 320--
072 1.00 ,87 

·,000855 9o 9o 

•SECNO 25760.000 

3470 ENCROACHMENT STATIONS= 
25760.00 

1,,30. 
• 72 

..000519 

3.47 
89. 
,77 

1 • 

11SECNO 25780.000 

900,17 
126. 
1 • 96 

1 • 

3470 ENCROACH~ENT STATIONS= 
25780000 4.20 900.20 

, 7 n 
4 ~ U D 

• 73 
·.000037 

.,2 
20. 

SPECIAL BRIDGE 

SB XK XKOR 
o.oo 1 • 9 5 

•SECNO 25822.000 
PRE6SURE ANO 4EIR FLOW 

915,31 

fGLIIC 

900.99 

rn :, u. 
1•00 

20. 

COFQ 
3.02 

H3 

o.oo 

• 0 
o.oo 
280.o 
1.24 

9. 

• 0 
o.oo 
21 i, • 

.96 
1 • 

220,0 
0 • 00 
17£ 
I f O e 

• 4 () 
20. 

ROLEN 
o.oo 

Qi.!EJR 

259, 

1. ,n n 

900.0 
o.oo 

_ 11 7 • 
,030 

0 

900.0 
o.oo 
11 5 • 
0030 

0 

TYPE= 
900019 

37. 
.028 

0 

TYPE= 
900.20 

64 o 

0028 
0 

8t.Oo0 TYPE= 
o.oo 900.20 
, n? 
°"' 7 G. Cl 

,035 
1 

B l/C 
6.20 

9 PR 

173 • 

en ~v• 
.020 
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11,23,13,MFAo JO 
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11,_.18.12 ooooo.os8 JOB, 
11018.12 OOOOC,063 ~FZ, 
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11~18.15 ooooo.891 MFZ, 
11<o18,15 00000.891 USRo 
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LD603 - EXECUTION INITIATED OS.EXP 

FORTRAN LI~RARY 439 08/20/78 
STOP 

,617 CP SECONDS EXECUTION TIME 
Rcl77Q - MAXIMUM ACTIVE FILES 
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• 
HYDRAULIC ANALYSIS 

Introduction 

The stream being studied is the Minnow Pond Drain in the Township of West 

Bloomfield, Oakland Co1mty, Michigan. The study starts from 14 Mile Road, 
I 

the southern corporate bo1mdary of the Township, to West Maple Road. It 

covers a distance of approximately 1.39 river miles. The drainage areas at 

the upstream and downstream ends of the study are 1.82 square miles and 2.75 

swuare miles, respectively. The 10-, 50-, 100-, and 500-year flood frequency 

flows were primarily determined by Brater's unit hydrograph-infiltration 

capacity method. And then the TR-20 program was used to determine the out-

• flows from a significant storage area upstream of West Maple Road. These 

flows have been approved by the Michigan Department of Natural Resources 

(MDNR), Water Management Division. The project manager is Richard Zanotti. 

•• 

Method of Analysis 

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

the U.S. Corps of Engineers (Reference 1). All bridged have been modeled by 

the requirements of the HEC-2 normal bridge routine and special bridge routine. 

Variables and Coefficients 

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

descriptions in Ven Te Chow's Open-Channel Hydraulics (Reference 2) with 

photographs and field descriptions taken in West Bloomfield by survey crews 

in March, 1978. To reflect the generally gradual changes in cross-section 

geometry, the contraction and expansion coefficients used in this study were 

.3 and .5, respectively; "n" values were indicative- of summer conditions. 

• 



• 
The inlet loss coefficients and outlet loss coefficients used in this study 

were taken from Hydr&ulic Charts for the Selection of Highway Culverts 

(Reference 3), The weir discharge coefficients were taken from charts of the 

U.S. ~ological Survey (Reference 4) and Bureau of Public Roads (Reference 5) 
I 

supplied by the MDNR, 

Starting Calculations 

The starting water-surface elevations for this study were obtained from the 

City of Farmington Hills Flood Insurance Study done by Johnson & Anderson, Inc., 

in 1977 • 

2 

• Discussion 

• 

The ground elevation of the area upstream of West Maple Road is about 10 to 12 

feet lower than the elevation of West Maple Road, The culvert under West Maple 

Road is very restricted (3.5 feet diameter concrete pipe) so that a significant 

storage effect was observed. The TR-20 program has been employed to take this 

storage into consideration • 

_·,,..., 
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Township of West Bloomfield Sheet 1 of 1 
Minnow Pond Drain 
5850-10-1 

.MSC 8-10-78 
Orisinal Cross Section Location 

Cross J&A 
Section Section No. SECNO Location 

A 4 42 u/s face of 14 Mile Road Culvert 

B 1 93 + 50' u/s from u/s face of 14 Mile Road Culvert 

C ~ 693 ,. ... "' ' from ' face - ~ . , Mile T"I - - ~ ,., __ '1---~"--
,t. + o:,u· U/S U/S or J.'I noaa i...u.Lverc. 

D 3 929 u/s face of Walkway Bridge 

E 5 1850 + 1810' u/s from u/s face of 14 Mile Road Culvert 

F 6 2260 + 2220' u/s from u/s face of 14 Mile Road Culvert 

G 7 2760 ±. 2720' u/s from u/s face of 14 Mile Road Culvert 

H 8 3261 + 3220' u/s from u/s face of 14 Mile Road Culvert 

I 9 3941 + 3295' d/s from d/s face of West Maple Road 

J 10 4466 + 2770' d/s from d/s face of West Maple Road 

• K 11 5031 + 2205' d/s from d/s face of West Maple Road 

L 12 5774 u/s face of Driveway Bridge 

M 12A 6150 + 1085' d/s from d/s face of West Maple Road 

N 13 6915 ± 320' d/s from d/s face of West Maple Road 

0 14 7185 + SO' d/s from d/s face of West Maple Road 

p 15 7315 u/s face of West Maple Road Culvert 

• 
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WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

All elevations are referenced to N.G.V.D. 1929. 

SECTION 1,-

1-4 Arrow on hydr. at NE cor. of orchard LK. & stout Rd. 
Elevation- 950.30 

1-5 W. flange bolt on hydr. at N.W. cor. of R.R. ''X" & Orchard 
LK. Rd. by powerline. Elevation- 940.90 

1-6 Arrow on hydr. at s.w. car. of Middlebelt & Orchard LK. Rds. 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 2 -

Elevations- 963.10 

2-7 Arrow on hydr. at SW cor. of Fordham & Orchard Lk. Rds. 
Elev. 946.76 

WEST BLOOMFIELD TWP. 
COMMUNITY ASSISTANCE PROGRAM 

U.S. ARMY CORPS OF ENGINEERS -TBM'S 
SECTION 3 -

TBM # 6 (II) 11 +" Cut in S. bolt on top ring of F.H. at the NE 
cor. of Rosedale Rd. & Greer Rd. 

Elev. 943.60 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 4 - • 

4-5 R.R. spike in W. face of P.P. at SE cor. of Hiller Rd. 1& 
Greer Rd. Elev. 965.32 

4-9 R.R. spike in E. face of P.P. W. side of Hiller Rd. opposite 
Recreation Dr. Elev. 958.09 

CORPS OF ENGINEERS TBM'S 

TBM #1 (II) "+"Cut in S. bolt on top ring of a F.H. on S. side 
of Greer Rd.+/- l00FT. E. of Hiller Rd. 

Elev. 956.90 

TBM #2 (II) "+" Cut ins. bolt on top ring of a F.H. on S. side 
Of Greer Rd. 0.2 mile E. of Hiller Rd. 

Elev. 960.56 



SECTION 4 - U.S. ARMY CORPS OF ENGINEERS 
TBM'S 

TBM #3 (II) "+" Cut ins. bolt on top ring of F.H. on the 
S. side of Greer Rd. at Res.# 5255 Greer Rd. 0.1 
mile E. along Greer Rd. from Charrington Rd. 

Elev. 964.52 

TBM #4 (II) "+" Cut ins. bolt on top ring of F.H. on the 
s.w. cor. of Greer Rd. & Greydale st. 

Elev. 946.42 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 5 -
5-2 R.R. Spike in E. face of P.P. at s.w. cor. of Lochaven 

Rd. & Hunt Rd. 
Elev. 954.31 

5-2A Arrow on hydr. N. side of Cooley Lake Rd.+/- 300ft. w. 
of Lochaven Rd. 

Elev. 955.77 

5-5 Arrow on hydr. at N.E. cor. of Greer Rd. & Lochaven Rd. 
Elev. 964.23 

- 5-5A Arrow on hydr. at N.W. cor. of Lochaven Rd. & Martin 
Knoll Dr. 

Elev. 955.35 

5-6 Arrow on hydr. at s.w. cor. of Greer Rd. & Kolomyia Rd. 
Elev. 977.86 

5-8 Arrow on hydr. +/- 250 ft. s of Blue Spruce ct. on W.'side 
of Lochaven Rd. 

Elev. 953.84 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 6 -

6-lA "M" in Mueller on hydr. N. side of Cooley Lake Rd. opp. 
Marylestone Dr. 

Elev. 961.32 



WEST BLOOMFIELD TWP, 
BM'S & TBM'S 

6-2 Arrow on hydr. on N. side of Cooley Lake Rd.+/- 200 ft. 
W. of McDonalds. 0.6 mile E, of Union Lake Rd. 

Elev. 954,79 

6-3 Arrow on hydr. at N.E. cor. of Williams Lake Rd. & Cooley 
Lake Rd, 

Elev. 958.66 

6-3A R.R. Spike in a P.P. on the S. side of Cooley Lake Rd., 
158 ft. w. of union Lake Rd. 

Elev. 948.10 

6-4 R.R. Spike in a P .. P. at N.E. cor. of Union r.~kP- Rd_ & 
Mario Dr. 0,55 mile N. of Willow Rd. 

Elev. 950.35 

6-9 R.R. Spike in a P.P. at N.W. cor. of Union Lake Rd. & 
Golf Ln. 0.1 mile N. of Willow Rd. 

Elev. 933.27 

CORPS OF ENGINEERS TBM'S 

SECTION 7 -

7-2 Bent R.R. Spike in W face of P.P. at S.E. cor. of Willow 
Rd. & Keith Rd. 

Elev. 947.62 

7-4 Arrow on hydr. at s.w. cor. of Union Lake Rd. & Commerce 
Rd. 

Elev. 955. 78 
• 

7-5 R.R. Spike in W. face of a P.P. on E. side of Keith Rd. 
opp. Keith Elementary School. 0.2 mile N. of commerce, 
Lake Rd. 

Elev. 948.99 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

7-SA "M" in Mueller on hydr. at N.E. cor. of Commerce Rd & 
Keith Rd. 0.7 mile E. of Union Lake Rd. 

Elev. 946.92 

7-6 R.R. Spike in P.P. at N. E. cor. of Commerce Rd. & 
Warner Dr. 

Elev. 935.16 



CORPS OF ENGINEERS TBM'S 

TBM #1 (I) 11 +11 Cut in E. bolt of btm. ring of a F.H. at the 
S.W. cor. of Res# 3135 West Acres Rd. 0.1 mile N. 
of Honeysuckle Rd. 

Elev. 946.56 

TBM #2 (I) "[XJ" cut in w. side of the rim for a san. M.H. in 
the centerline of West Acres Rd. & Honeysuckle Rd. 

Elev. 947.51 

TBM #3 (I) "[XJ" Cut in w. side of the rim for a san. M.H. in 
the centerline of West Acres Rd. & Buckthorn Dr. 

Elev. 946.46 

TBM #4 (I) "[XJ" cut in w. side of the rim for a san. M.H. in 
the centerline of West Acres Rd. & Arrowood Dr. 

Elev. 948.17 

WEST BLOOMFIELD TWP. 
BM'S TBM'S 

SECTION 8 -

8-2 R.R. Spike in N. face of Light Pole S, side of Willow Rd. 
at Lochaven Rd. 

Elev. 955.41 

8-4 "M" in Mueller on hydr. s. side of Commerce Rd. +\- 250 
ft. W. of Park Forest Dr. 

Elev. 948.07 

8-7 R.R. Spike in E. face of P.P. s. side of Commerce Rd. 
opp. W~lling~nn r~-

Elev. 942.14 
• 

8-8 Arrow on hydr. at S.E. cor. of Green Lake Rd. & Commerce 
M. ( 

Elev. 952.55 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 9 -

9-4 P.K. nail in E. face of P.P. E. side of Old Orchard Tr. 
~Prnnn p_p_ s. of Commerce Rd. 

Elev. 956.41 



WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 11 -

11-1 Arrow on hydr. at S.E. cor. of Rycroft & orchard Lake 
Rd. 

Elev. 944.33 

11-lA Arrow on hydr. E. side of Orchard Lake Rd.+\- 300 ft. 
N. of Summers Rd. Bldg. _#3297. 

Elev. 944.58 

11-5 Chiseled[] on s. end of cone. lake headwall, E. side 
of Orchard Lake Rd. opp. Res. #3638 "[]" on the s.w. 
cor. & painted red. 

Elev. 940.46 

ll-5A Arrow on hydr. w. side of Orchard Lake Rd. opp. Pine 
Lake Rd. 

Elev. 946.28 

11-6 Top of prop. cor. monument on S. side of Pine Lake Rd. 
opp. Res. #3120, 8 ft. N. of the Lake & at the end of a 
wood seawall, 1.5 ft. E. of wood horizontal pole used 
for revetment. 

Elev. 934.34 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION-12 

• 
12-2 Arrow on hydr. at s.w. cor. of Middlebelt Rd. & square 

Lake Rd. 

12-2A 

Elev. 948.10 

Arrow on hydr. at N.W. cor. of Middlebelt Rd. & Mid 
Pine Rd. 

Elev. 941.13 

12-5 Arrow on hydr. N. side of Pine Lake Rd.+\- 250 ft. E. 
of Birch Harbor Lane 

Elev. 942.29 

12-6 Arrow on hydr. W. side of Middlebelt Rd.+\- 200 ft. N. 
side of Pine Lake Rd. 

Elev. 945.26 



12-7 Arrow on hydr. at N.E. cor. of Middlebelt Rd. & W. 
Shore Hill Dr. 

Elev. 959.08 

WEST BLOOMFIELD TWP. 
BM 1 S & TBM 1 S 

SECTION 13 -

13-2 Arrow on hydr. E. side of Middlebelt Rd.+\- 400 ft. N. 
of w. Long Lake Rd. 

Elev. 958.75 

13-5 Arrow on hydr. at S.E. cor. of Middlebelt Rd. & Bordeaux 
Dr. 

Elev. 955.04 

13-9 Arrow on hydr. w. side of Middlebelt Rd. between 
Brookefiled Lake and a cemetery. 

Elev. 938.05 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 14 -

14-1 Arrow on hydr. s. side of w. Long Lake Rd. opp. Inter
laken Dr. 

Elev. 970.06 

14-2 R.R Spike in E. face of a P.P. at Indian Trail Rd. & 
Orchard Lake Rd., near a lake. 

Elev. 935.69 

14-4 Arrow on hydr. at S.E. of w. Long Lake Rd. & Orchard 
Lake Rd. ' 

Elev. 966.02 

14-5A Arrow on hydr. S. side of W. Long Lake Rd. opp. Maple 
Hill E. Rd. 

Elev. 965.35 

14-7 Arrow on hydr. N.W. cor. of Lone Pine Rd. & Southmoor 
Ln. 

Elev. 973.94 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 15 -



15-6 R.R. Spike in P.P. at Sunoco station, at the S.W. cor. 
of Orchard Lake Rd.& Pontiac Trail Rd. (2) spikes in 
pole, one in N.E. face, one in s.w. face with orange 
flagging. Use one in S.W. face. 

Elev. 930.41 

15-7 Arrow on hydr. w. side of orchard Lake Rd. by bldg. 
#4272 (strip mall) 1/4 miles. of Pontiac Trail Rd. 

Elev. 932.15 

15-8 Arrow on hydr. s. side of Pontiac Trail Rd. center of 
Cherry Hill Dr. 

Elev. 967.13 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 16 -

16-7 Arrow on hydr. s. side of Pontiac Trail Rd. opp. Deer 
Run Cir. 

Elev. 960.48 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 17 -

17-2 R.R Spike in P.P. at S.W. cor. of Green Lake Rd. & 
Duffield Rd. 

Elev. 985.86 

17-2A R.R. Spike in E. face of twin 16 inch elms at the W. 
side of Green Lake Rd. at Res. #3472. 0.2 miles. of 
Commerce Lake Rd. 

Elev. 966.12 

17-5 R.R. Spike in P.P. at N.W. cor. of Green Lake Rd. & 
Fieldview Ave. 

Elev. 940.24 

17-5A R.R. Spike in P.P. at N.W. cor. of Green Lake Rd. & 
Dandison Blvd. 

Elev. 973.06 

17-9 P.K. nail in w. face of a triple 18 inch oak on the E. 
side of Green Lake Rd. at Res. #4375. 0.1 mile S. of 
Richardson Rd. 

Elev. 960.90 



17-9A R.R. Spike in a P.P. at S.E. cor. of Green Lake Rd. & 
Richardson Rd. 

Elev. 969.59 

17-9B R.R. Spike in a P.P. at s.w. cor. of Green Lake Rd. & 
Welland Dr. 

Elev. 964.32 

CORPS OF ENGINEERS TBM'S 

TBM #8 (III) "+'' Cut in E. bolt on ring of F.H. at the S.E. 
cor. of Green Lake Rd. & Richardson Rd. 

Elev. 970.75 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 18 -

18-9 Arrow on hydr. at N.W. cor. of Haggerty Rd. & Goldie 
st. 

Elev. 944.32 

18-9A N. rim of Mon. Box at Inters. of Oakley Park & Haggerty 
Rd. 

Elev. 950.94 

CORPS OF ENGINEERS TBM 1 S 

TBM #5 (I) (X) Cut in W. side of rim for a san. M,H. in the 
centerline of West Acres n~_ ~ ~~ppr Rri~r Dr; 

Elev. 947.48 ' 

TBM #6 (I) (X] Cut on the N. bolt on the top ring of a F.H, 
at Res. #7408 Sweet Briar Dr. 0.1 mile E. of 
West Acres Dr. 

Elev. 952.18 

TBM #7 (I) (X) Cut in W. side of the rim for a san. M.H. at 
Sweet Briar Dr. & South Elder Rd. 

Elev. 951.80 

TBM #8 (I) (] Cut in S.E. cor. of a cone. slab for tel. box 
No. 3606 on W. side of S. Elder Rd. 0.1 mile S. 
of TBM # 7 (I) on sweet Briar Rd. 

Elev. 951,58 



TBM #9 (I) "+" Cut in N. bolt on 
S.W. corner of Res. 
Pineway Rd. 

top ring of a F.H. off the 
no. 3675 s. Elder Rd. at Old 

Elev. 951,85 

TBM #10 (I) "+" Cut in N. bolt on top ring of a F.H. off the 
S.W. cor. of Res. #3715 s. Elder Rd.- Approx. 0.1 
mile E. from Old Pine Way Rd. 

SECTION 18 -

TBM #11 (I) [X) Cut 
at the 
Court. 

Elev. 946.52 

in w. side of the rim of a san. M.H. 
centerline of s. Elder Rd. & Dandison 

Elev. 954.82 

TBM #1 (III) Spike ins. face of a P.P. on the N. side of 
Richardson Rd. at the Inters. of Haggerty Rd. & 
Richardson Rd. 

Elev. 951. 22 

TBM #2 (III) R.R. Spike in the N. face of a P.P. at the S.W. 
cor. of Maple Blvd. & Richardson Rd. 

Elev. 951.46 

TBM #3 (III) [+) cut on s. side of the rim for a san. M.H. on 
the N. side of Richardson Rd. at the N.W. cor. 
of the Inters. of Richardson Rd. & Crooks Rd. 

Elev. 952.76 

TBM Lake Pt (III) Spike in the S.W face of a light pole on the W. 
side of Richardson Rd. at the bend near Lake Pt. 
St. 0.4 mile E. of Haggerty Rd. 

Elev. 950.78 

TBM #4 (III) Nail ins. face of park sign near entrance to the 
park. +\-14 ft. from the edge of the road 0.65 
mile E. of Haggerty Rd. 

Elev. 953.90 

TBM #5 (III) Spike in N. face of a light pole at the S.E. cor. 
of Richardson Rd. & Bankside Rd. pole #5-35. 

Elev. 966. 75 

TBM #6 (III) Spike ins. face of a light pole at the N.E. cor. 
of the Inters. of Richardson Rd, & Forbush Rd. 
near Res. #7242. 

Elev. 963.32 



TBM #7 (III) Spike in N. face of a light pole at the S.E. cor. 
of Richardson Rd. & Middlebelt Rd. pole #5-80 
near Res. #7071 

Elev. 971. 84 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 19 -

19-1 Arrow on hydr. +\- 300 ft. W. of Green Lake Rd. s. side 
of Pontiac Trail Rd. 

Elev. 967.32 

19-3 Arrow on hydr. 1/4 miles. of Oakley Park Rd. on the W. 
side of Haggerty Rd. at Bldg. #2873. TBM is approx. 0.3 
mile N. of Pontiac Trail Rd. 

Elev. 952.04 

19-4 Nail Spike in N.W. face of P.P. at S.E. cor. of Haggerty 
Rd. & Pontiac Trail Rd. 

Elev. 946.57 

19-5 Arrow on hydr. S. side of Pontiac Trail Rd. bldg. #7791 
1/4 mile E. of Haggerty Rd. 

Elev. 959.61 

19-5A Arrow on hydr. +\- 200 ft. W. of Res. #7265 on s. side 
of Pontiac Trail Rd., approx. 0.7 mile E. of Haggerty 
Rd. 

Elev. 964.82 

19-9 Bolt in 15 inch oak tree at S.E. cor. of Haggerty Ra. 
Rd. & Walnut Lake Rd. 

Elev. 962. 52 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 20 -

20-2 Arrow on hydr. on N. side of· Pontiac Trail Rd. opp. 
Halsted Rd. 

Elev. 965.94 

20-3 Arrow on hydr. on S. side of Pontiac Trail Rd. opp. 
Borland Ave. 

Elev. 959.33 



WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 20 -

20-3A R.R. Spike in W. face of a 36 inch oak tree on E. side 
of Green Lake Rd.,at Res# 4521 0.2 mile N. of Pontiac 
Trail Rd. 

20-5 

20-8 

20-9 

Elev. 964.75 

Arrow on hydr. at N.W. cor. of Walnut Lake Rd. & N. 
Pleasant Lake Dr. 

Elev. 969.09 

Arrow on hydr. at N.W. cor. of Walnut Lake Rd. & Water-
view Dr. published Elev. 962.66 

corps of Eng. Elev. 962.33 

R.R. Spike in N. face of a 30 inch poplar tree on S. 
side of Walnut Lake Rd. at a bend, 0.3 mile N. along 
Walnut Lake Rd. from Halsted Rd. & Grand Ave. 

Elev. 949.98 

20-9A R.R. Spike in P.P. on E. side of Walnut Lake Rd.+\-
100 ft. S. of Grand Ave. & Intersection. 

SECTION 20 -
USC&GS BM43 1/2 
(G.T.W.R.R.) 
Quad 420831 pg4 
6/1961 
(IVjA 

Elev. 948.36 

CORPS OF ENGINEERS TBM'S 

3.5 mile S.W. along the G.T.W.R.R. from the 
station at Orchard Lake, Oakland County, Mi. 
0.5 mile w. of milepost 43, at a dirt(now 
paved) road crossing, 120 yard E. of the 
crossing(Halsted Rd.j of the centerline of 
the road & the N. rail, 21 ft. N. of the~
rail, 1 ft. s. of the Right-of-way fence, & 
about level with the top of the rail. A c0pper 
bolt, stamped ''43 1/2" & set in top of a cone. 
post. Elev. 971.661 

TBM RR (IV)A (+] Cut in the W. bolt of ring of a F.H. on the 
w. side of Halsted Rd. 25 ft. N. of R.R. tracks. 
R.R. tracks are N. of Walnut Lake Rd. & S. of 
Pontiac Trail Rd. 

Elev. 972.76 

CORPS OF EGINEERS TBM'S 
SECTION 20 -

TBM #1 (IV)A [+] Cut in bolt of F.H. at the S.W. cor. of 
Halsted Rd. & Torybrooke Cir. Dr. Bolt is on the 
top ring facing the road. 

Elev. 974.93 



TBM #2 {IV)A [+] cut in E. bolt of F.H. on the top ring at 
the N.W. cor. of Halsted Rd. & Walnut Lake Rd. 

Elev. 969.39 

TBM #3 {IV)A [+] Cut in bolt on top ring of a F.H. at the 
road face in the N.W. cor. of Walnut Lake Rd. 
& Leytonstone Rd. 

Elev. 973.26 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 21 -

21-3 Arrow on hydr. on s. side of Pontiac Trail Rd. 
at N.E. cor. of Rue Demers Rd. 

Elev. 974.19 

21-7 Arrow on hydr. at N.E. cor. of Walnut Lake Rd. & 
Tequesta Dr. 

Elev. 987.74 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 22 -

22-1 

22-6 

Arrow on hydr. on w. side of Orchard Lake Rd.,+\- 400 
ft. s. of the old township hall. 0.4 mile N. of Green 
Rd. 

Elev. 925.54 

Arrow on hydr. on w. side of orchard Lake Rd., +\- 200 
Ft. s. of Old Dominion Dr. 

Elev. 932.91 

22-7 Arrow on hydr. on w. side of Orchard Lake Rd.,+\~ 300 
ft. N. of Walnut Lake Rd. 

Elev. 923.23 

22-9 Arrow on hydr. at N.E. cor of Walnut Lake Rd. & High 
court Way. 

Elev. 971.67 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 24 -

24-3 R.R. Spike in N.W. face of P.P. at S.E. cor. of Lone 
Pine Rd. & Middlebelt Rd. 

Elev. 937.78 

24-5 Arrow on hydr. N. side of Lone Pine Rd. opp. Maura Ln. 
Elev. 932.05 



WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 25 -

25-1 

25-3 

25-6 

Arrow on hydr. N.W. cor. of Inkster Rd. & Langham Rd. 
Elev. 911.48 

Arrow on hydr. S. side of Walnut Lake Rd. opp. Comfort 
St. 1/4 mile E. of Middlebelt Rd. 

Elev. 903.91 

Arrow on hydr. at N.E. cor. of Inkster Rd. & Walnut Lake 
Rd. 

Elev. 876.40 

25-6A Arrow on hydr. at s.w. cor. of Inkster Rd. & Wycliffe 
Ave. 

Elev. 896.96 

25-7 Arrow on hydr. on S. side of Maple Rd. opp. bldg. #5075 
Maple Rd. (temple). 0.25 mile w. of Inkster Rd. 

Elev. 888.86 

25-7A Arrow on hydr. +\- 200 ft. N. of Maple Rd. on E. side 
of Inkster Rd. 

25-8 

25-9 

Elev. 879.01 

Arrow on hydr. +\- 150 ft. E. of Bloomfield Ln. on N. 
side of Maple Rd. 

Elev. 885.30 

Arrow on hydr. at N.E. cor. of Maple Rd. & Buxton Dr. 
Elev. 898,60 

• 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 26 -

26-1 Arrow on hydr. at N.E. cor. of Walnut Lake Rd. & Powder 
Horn Dr. 

Elev. 892. 98 

26-lA Arrow on hydr. s. side of Walnut Lake Rd.+\- 400 ft. W. 
of Middlebelt Rd. 

26-2 

Elev. 905.66 

Arrow on hydr. s. side of Walnut Lake Rd.+\- 200 ft. E. 
of Doherty Elementary House #3551. 0.4 mile E. of Orch
ard Lake Rd. 

Elev. 905.19 



26-3 Arrow on hydr. s. side of Walnut Lake Rd. opp. Doherty 
Dr. 

Elev. 902. 87 

26-3A Arrow on hydr. at N.E. cor. of Orchard Lake Rd. & 
Hollyhock Dr. 

26-4 

26-9 

R.M 7 
FEMA 
(V) 

Elev. 944.60 

"M" in Mueller on hydr. at bldg. #6161 on E. side of 
Orchard Lake Rd. 0.3 mile N. of 15 mile Rd. 

Elev. 935.35 

Arrow on hydr. at N.E. cor. of Maple Rd. & Buxton Dr. 

BM is on 
BM shut off 

Rd. & 

Elev. 913.09 

top of the body of the F.H. just below the 
nut located at the S.E. cor. of Walnut Lake 
Swan Lake Rd. 

Elev. 910.17 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 27 -

27-2 Arrow on hydr. S. side of Walnut Lake Rd. +\- 200 ft. 
W. of Dunmore Dr. 

Elev. 962. 68 

WEST BLOOMFIELD TWP. 
BM 1 S & TBM'S 

, 

SECTION 27 
I 

27-7 Arrow on hydr. W. side of Orchard Lake Rd. in front of 
English Gardens+\- 800 ft. N. Maple Rd. 

27-8 

Elev. 931.08 

Arrow on hydr. N. side of Maple Rd.+\- 250 ft. E. of 
Bauervic Ave. 

Elev. 929. 11 

27-8A Arrow on hydr. at N.W. cor. of Maple Rd. & Rose Blvd. 
Elev. 945.07 

27-9 Arrow on Hydr. at N.E. cor. of Maple Rd. & Farmington 
Rd, 

Elev. 950.06 



WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 28 -

28-1 

28-3 

Arrow on hydr. on S. side of Walnut Lake Rd., bldg. 
#5085 (temple) 0.4 mile W. of Farmington Rd. 

Elev. 957.71 

Arrow on hydr. at s.w. cor. of Walnut Lake Rd. & Green
briar Dr. 

Elev. 1004.36 

28-3A Arrow on hydr. S. side of Walnut Lake+\- 130 ft. E. 
of Ridgewood Dr. 

28-8 

Elev. 981.19 

Arrow on hydr. at N.W. cor. of Maple Rd. & Royal Pointe 
Dr. 

Elev. 949.28 

28-8A Arrow on hydr. on N. side of Maple Rd. opp. Stonebridge 
Homes. 0.4 mile W. of Farmington Rd. 

Elev. 962.47 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 29 -

29-1 Arrow on hydr. at s.w. cor. of Walnut Lake Rd. & Drake 
Rd. 

Elev. 979.47 • 

29-3 R.R. Spike in 24 inch hickory tree at S.E. cor. of , 
Halsted Rd. & Long Ave. 

Elev. 978.27 

29-6A Arrow on hydr. w. side of Drake Rd.+\- 150 ft. N. of 
Wincliffe Dr. 

Elev. 983.93 

29-7A Arrow on hydr. on N. side of Maple Rd.+\- 300 ft. E. 
of the Community Center. 0.75 mile w. of Drake Rd. 

Elev. 973.23 

29-8A Arrow on hydr. on N. side of w. Maple Rd. +\- 250 ft. 
W. of Henry Ford Hospital Entrance. 0.35 mile west of 
Drake Rd. 

Elev. 981.00 



WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 30 -

30-4 Arrow on hydr. W. side of Haggerty Rd. 1/4 miles. of 
R.R. tracks. 

Elev. 963.63 

30-7 Arrow on hydr. N. side of Maple Rd.+\- 150 ft. W. of 
Halsted Rd. 

30-9 

Elev. 977.19 

P.K. nail in N.face of P.P. at N.E. cor. of Haggerty Rd. 
& Maple Rd. 

Elev. 947.58 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 31 -

31-3 Arrow on hydr. +\- 200 ft. N. of Little Farm Ln. on E. 
side of Haggerty Rd. 

Elev. 954.24 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 31 - , 
31-4 Arrow on hydr. at S.E. cor. of Haggerty Rd. & Woodingham 

Dr. 

31-7 

31-8 

31-8A 

31-9A 

Elev. 964.01 

Arrow on hydr. at N.W. cor. 14 mile Rd. & Halsted Rd. 
Elev. 884.75 

Arrow on hydr. at N.E. cor. 14 mile Rd. & Arbors Blvd. 
Elev. 924.49 

Arrow on hydr. at N.E. cor. 14 mile Rd. & Westbury Rd. 
Elev. 937.91 

N. rim of men. box at Inters. of Haggerty Rd. & 14 mile 
Rd. 

Elev. 965.00 



WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 32 -

32-1 Arrow on hydr. at s.w. cor. of Maple Rd. & Drake Rd. 
Elev. 960.24 

32-6 Arrow on hydr. w. side of Drake Rd. 1/4 miles. of 
Maple Rd. at's.E. cor. of Apt. Complex. 

Elev. 971. 13 

32-6A Arrow on hydr. at S.W.cor. of Drake Rd. & Quaker Hill 
Dr. 

Elev. 945.49 

32-7 Arrow on hydr. w. side of Drake Rd. +\- 300 s. of Fair
brook Dr. 

Elev. 930. 37 

32-7A Arrow on hydr. at N.W. cor. of 14 mile Rd. & Drake Rd. 
Elev. 927.38 

32-7B Arrow on hydr. s. side of 14-mile Rd. opp. Camelot Dr. 

Elev. 925.10 

32-8 Arrow on hydr. on s. side of 14 mile Rd.at Res. #36105 
0.5 mile E. of Halsted Rd. 

Elev. 941.14 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 33 -

33-7 Arrow on hydr. s. side of 14 mile Rd.+\- 550 Ft. W. of 
Farmington Rd. 

Elev. 941.33 

33-7A Arrow on hydr. at N.W. cor. of 14 Mile Rd. & Farmington 
Rd. 

Elev. 931.26 

33-8 Arrow on hydr. at N.W. cor. of 14 Mile Rd. & Birchwood 
Trail. 

Elev. 922.68 



33-9 Arrow on hydr. on s. sid.e of 14 Mile Rd. opp. Res. 
#34530. 0.2 mile E. of Drake Rd. 

Elev. 917.15 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 34 -

34-1 Arrow on hydr, +\- 200 ft, s. of Maple Rd, on w. side 
of Orchard Lake Rd. 

Elev. 910.39 

34-lA Arrow on hydr. on S. side of Maple Rd. by Bldg. #5777 
0.2 mile W. of Orchard Lake Rd. 

Eiev. 910. 72 

34-1B Arrow on hydr on w. side of Orchard Lake Rd. opp."Uno•s 
Pizzeria". 0.25 mile S. of 15 mile Rd. 

Elev. 903.89 

34-6A Arrow on hydr. on W. side of Orchard Lake Rd. at Bldg. 
#6900. 0.6 mile N. of 14 Mile Rd. 

Elev. 909.31 

34-7 Arrow on hydr. on S.W. car of 14 Mile Rd. & Orchard 
Lake Rd. 

WEST BLOOMFIELD TWP. 
BM 1 S & TBM 1 S 

SECTION 34 -

Elev. 887.28 

34-8 Arrow on hydr. at N.W. car. of 14 Mile Rd. & Pebble 
Creek Appartments. 0.6 mile W. of Orchard Lake Rd. 

Elev. 905.95 

34-8A Arrow on hydr. at N.E. cor. of 14 Mile Rd. & Finnegan Dr. 
Elev. 895.21 

34=9 Arrow on hydr. at N.E. ~u~. of 14 Mile Rd. & Simsbury 
Appartments. 0.8 mile w.of orchard Lake Rd. 

Elev. 909.08 



WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 35 -

35-1 

35-3 

35-7 

Arrow on hydr. at S.E. cor. of W. Maple Rd. & Perham 
Dr. 

Elev. 900.27 

Arrow on hydr. on S. side of W. Maple Rd. in front of 
Ealy Elem. School, 0,5 mile w. of MinnlPhPlr Rn_ 

Elev. 895.15 

Arrow on hydr. N. side of 14-mile Rd. 250' +- w. of 
Middlebelt Rd. 

Elev. 871.19 

35-7A Arrow on hydr. N.E. cor. of 14-mile Rd. & Franklin 
Ridge Way 

35-8 

35-9 

Elev. 874.56 

Arrow nn hynr_ on N. side of 14 Mile Rd.+\- 100 ft. E. 
of Res. #30340. 0.6 mile E. of Orchard Lake Rd. 

Elev. 871.73 

arrow on hydr. at N.W. cor. of 14 Mile Rd. & Heath Ln. 
Elev. 877. 58 

WEST BLOOMFIELD TWP. 
COMMUNITY ASSISTANCE PROGRAM 
CORPS OF ENGINEERS-TBM 1 S 

, 

AREA VII 

TBM 35-9 WEST BLOOMFIELD TWP. TBM. TBM is the arrow on a F.H. 
at the N.W. corner of 14 Mile Rd. & Heath Lane. 

Elev. 877.58 

TBM #1 VII "+" cut in N. bolt of F.H. off the SW corner of Res.# 
5560 Edinborough the N. side of the road. F.H. is 
approx. 0.1 mile from Heather-Heath Lane. 

Elev. 878.80 

TBM #2 VII "[X]" cut in west side of the rim for a san. M.H. 
at the SE corner of Edinborough & Coach Lane at the 
street sign. 

Elev. 876.42 



TBM #3 VII "[XJ" cut in east side of the rim of a water manhole 
at the "E" in the word gate, at the NW corner of 
Abington & Edinborough Roads at Res.#5520 Abington 
Rd. 

Elev. 878.50 

TBM #4 VII 11 + 11 cut in N. bolt of F.H. at the N.W. corner of 
Normanhurst and Edinborough Rds. F.H. on the property 
of Res. 5518. 

Elev. 880.84 

TBM #5 VII 11 + 11 cut in west bolt on the top ring of a F.H. 
approx. 200 FT.+- N. of Post Oak Rd. on the W. side 
of Edinborough Rd. 

Elev. 885.69 

WEST BLOOMFIELD TWP. 
BM'S & TBM'S 

SECTION 36 -

36-6A Arrow on hydr. E. side of Inkster Rd.+\- 100 ft. N. of 
Clunbury Rd. 

Elev. 870. 28 

36-7 R.R.Spike in P.P. at N.E. cor. of Inkster Rd. & 14 Mile 
Rd. 

Elev. 829.93 

36-7A Arrow on hydr. on W. side of Inkster Rd. opp. of Old 
Post Court. 0.25 mile N. of 14 Mile Rd. 

Elev. 852.11 

36-8 Arrow on hydr. at N.W. cor. of 14 Mile Rd. & Ten Hill 
Rd. 

Elev. 854.73 
I 

36-8A Arrow on hydr. S. side of 14-mile 100 1 +- E. of Rock 
Ridge Rd. 

Elev. 853.96 

36-9 Arrow on hydr. N.E. cor. of 14 Mile Rd. & Linda Ln. 
Elev. 861.28 
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--------------- ---- -- ~· -- --
100,0 220, ll TYPE= 1 J.ARGET=1 

---------
'1201000 

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

3J~9.5. 0-11--E-IU:l-A.NK•-AREA -A.SSU-H.fD - NOll;-eE£.f.E1C.J.l.V-E.,.ELLEA"--- ___ ..a.9J ,.<JIO-ELR.IEA= 8911.eDD ___ -··•-- __ _ i." 165 • 00 2180 890060 OoOO OoOO 890084 024 
' -- -1-50-t>---- .o 1--- -15 0-1---- - Q_._ ___ ,o .• -·· 38..1 -------- -D.1 .. 

,02 0100 3191 o.oo ,065 .037 ,055 •·- ,.004043 1001 701 55, 2 0 0 
---- -- ------ ---

•·• ilfl°ft'- --- Sl'EC.1-AL-.....f.lR-IDGE------- ---- - ---- --- --- ---- _ 

• SEI XK XKOR COFQ RIJLEN awe: BWP 
••• ·• ~t ,., ';! '\ r Ir\ t, I\ ,, , ""'n r n n 

,11 
_ 01 __ 

1037 
0,00 

13AnEA 
,l.,, , ,.._ 

,09 
·- --- 01 __ _ 
B87,80 

14020 

ss 
,," r r\ 

3€17,60 
E108e.O_o ________________ --- ___________ _ 

1i'S,OO 
18,9.50 

----- -- - -- -- ---- ---- -- --- --
EL CHU ELCHO 

AD- -n ~R' Qn 

;. 
•• ,JI ' 
11' I 

••• 
•• ,. 
•• 8, 

• 



,_ ' 

• lilSECNO 191.ooo 

6070,LOW FLOW BY NORMAL BRIDGE 

· E.SPR-S=- ---O-.OOO--EGL~-Cc.---8-9-0-e-&36--E-U.C-=-- --8..~-o-0.0.0-le.CIISE= - ...6.90.o 59.A ... EL T"l.D= _ B91.a.4ll.O .. ___ ______ _____ _ ___ _ . 

•. , 3265 O!VIOEO FLOW 

lfl!------- -------------------- -- --~------- -
SEC~O DEPTH CWSEL CRIUS WSELK EG 

• ' Q QLOB QCH QROB ALOB AChl 
-----T-l l>h':----v>JLOB---V-CH-- - - --V-R08--- ----.XNI.--- -XN~~----

• SLOPE XLO!L XLCH XLOBR ITRIAL IDC 

HV 
AROB 
XN~ - -
ICONT 

HL 
VOL 
!I.TN - . 
CORAR 

OLOSS BA~K ELEV 
TVA LEFT/RIGHT 

. - £LHIN..- -- . S.S.TA. - --
TOPWIO E~OST 

1, ------------- --- .....- -- ------ ------- --------- _____ ....., ___ ----..... ---- ----- ---- -

• 3370 NORMAL BRIOGE,NRD= 9 MIN ELTRO= 891040 MAX El.LC= S91e00 
------------- --·----- -- ------------- --- ------- - ----- - - -- -

. • 3470 ENCROACHMENT STATlO»S= 100.0 220,0 TYPE= 1 TARGET= 
--------

•
~ 1 ·l~I -------- -------

120.000 

891040 
------------------------ - - ----

349s OVERSANK AREA ASSUMED NON-EFFECTIVE,ELLEA= .,, 891040 ELREA: 

--- - -- - - -- -- --- --- -- - -- - --- -- -- - - ---~ ---- -~ - -- --- - --------- ----- -- ---- -- -.,, 
•1 l 

' -- -----1-91-,-00- ----2-.-9-1---89.{),..7.1- --O-o-00 -- 0 .. 0-0.- ~9~.9.3_ - __ ..22... _. 08 , 
' 1 so. o. 150. o. 0, 400 o. o. 

• . .02 o.oo 3,76 o.oo .035 0032 0035 0036 

UIS FACE Of BRIDGE WAY CULVERT, 8S>96 SEC. 0 

... eD1 _ .882.0..0_. ___________ _ -- ~------ --o. 888.00 
887.80 175.00 

------~0002695-----2-60-- -26------26.e- 2-----·· --0.--. --0 . -250 20 _ .14 .• 20 ... 189.50-- --------------·----- ---·· 

• 1jfff ---IISEC.N.0-384-oOOO--- --- -----------------
384000 2o26 891e56 OeOO OoOO 

•. , 150. o. 1500 o. 0, 
· -003------ 0..00 --Se-27 OoOO. -- ... 050 

•• ~011938 193, 193. 193. 2 

JJ 

.1, ., *SECNO 385,000 

------ -- - --- - -
891099 

28. 
. - • 0.32-

0 

043 
o. 

- , 0 50 .. 
0 

096 
o. 

• 034. 
o.oo 

• 11 
o • 

889.30. 
i!S.81 

893.20 
893020 

.. 29 .. 19 
55.00 

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

:• 
:, --3-37-0--NOR~A-L--BRI.O.GE-,-NIH>=--8 -M-1-N-EL-T-R0=---11-9.3.-20-.11AX-E.LU:.=.-8.94•80. ·- ---- - - ... _ . _______________ _ 

e01 oOO 893020 ~

0

• •,~:._ ____ 3_Bs
1
_
5
.o

0 
.. 0
0 
____ 2•~27 891057 OoOO OoOO 892 000 043 

p - 0o----1-5O .. ----0 ...... -- -0 . .,_ __ _z9_,.__.__ _____ Q_. ----

~ ' .03 0,00 5o25 OoOO 0050 0032 0050 
___ o. _____ .. o_. ___ .a,9.1...20 __ _ ---- ----- - --- ---- - --- -

'.. I 'o'.1)11861 1o 1o 11 0 0 0 
1 

' ,. 
, .• , 
·•' ' ,, ~--· 

- --- ---- . ----·-- - ------ ---
11SECNO 391 oO 00 

---------------·----------
3370 NORMAL BRIDGE,NRD= 8 MIN ELTRD= 893,20 MAX ELLC= 894.80 

-- ------------
UIS FACE Of PRIVATE WAI.KUAY ~RIDGE, BS>97 

~' if'- --3-9-1-o 00---2-o S 1----8-9-1-..&.1,-- -0.o 00 ..O.o.0.0--3'i12.o-O-'il,,_ __ 
' 150. o. 150. o. o. 35. 

...2.9 ... 
o. 

0050 
__ g 

.,J, 003 0,00 4.32 o.oo .oso 0032 
;i r-------'o-0-0-6602----6---- 6-o-----6•-- ---3- -- .. 0...--,., .:, 
< 

_ -- i; SE-C N 0--392-o-O--O 0 ------- . -- -•- - -
392000 2o52 891.82 o.oo o. 00 892.10 .28 • ,so. o. 1500 o. o. 35. o. 

'~ " n •, '· ~- " '" A<n ,fl '2 ~ H n 

0034 889.30 29017 
0,00 25083 55,00 

·- - -- ·---- ------- - - - --

--- ------- ---- ·-- -·-·--------

SECo l: 

• os -
o. 

0034 

.•. 04 .. _8.!B.2._.,__ _____________ . ___ . ·- ...... . 
o. 893020 

889030 2a.oo 
o •. oo . - 2 7 o 0 0 - . 5 5 • 0 0------· - - - -- .. -- _ --- __ -- _ _ . ___ _ 

----· --- ------ --- --- ---- ·• ----
.01 .oo 893.20 
o. 0, 893,20 
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• IH 

. 
•006383 1. 1 • 1. 0 0 0 o.oo 27.07 ss. 00 

· ttSfCMO 785 ,·o 00 
~~ .SECNO DEPTH CWSEL CRillS WSELK EG HV HL 0LOSS SANK ELE1! 

";. --- --0- ··-- OU>B'----'-\-CH-- . --Cfl.OB---41.0B- ... ACM----· - . .JI.ROB ... -·-VOL. - .. --· T.11.A--.LEf.JJ.RLGJi.T..---- ··-. - - - -- - -····-- -- . - -- -·· -
: 

1 TIME VLOB VCH VRO!:l Xc:L l!<ICN ltNR lfHl 1:'LMIN SST.A 
•. ' .SLOPE XLOBL XLCH KL03~ JTAJAL J:JC iCOtlT CORAR TOPli!l:J ENOST 

• 
• ----------- -- ----· --------··- --•-···· --· -· -·--·- ------- --------------- ------~- -------------- ----- - . ' 

•• ! . 
1 ' 

f>0->-0 /-S-..f-R.011-- D /S-F-ACE--Ctf-f'-EaBl.E-P-l- -CUI..\I E'-R J..o--V-S>-9.a... . . . -- . - . - -- . . ' ,: 785000 3o12 893062 OoOO OoOO 893089 o2? 1o?9 .oo 892080 
l~J-----1-5-0-e-----2----'l-4So----0-•-----2-•--- __ 3,s_. ____ .. J) .• •· 1 •. --

1033 
o.oo 

·--- o •..... _89.3.60. ______ _ ------- - --------
e1,· 

II 

006 ,95 4o22 ,02 ,050 0032 ,050 
.... 003404 393. 393. 393, 2 0 0 

'Ir· - -- •-•----· -----

- I 
• 'i 11SECNO 845,000 ,, 

890.50 23,75 
22.41 46.16 

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

·•· i 

3265 DIVIDED FLOW 

I 

.,, 3470 ENCROACHMENT ST~TIONS= eo,o 145.o TYPE= 1 TARGEl= 

i lil -- -349-5--0V-ER-B-ANK--AR E-A-ASSU4'1ED-NON -,,EF-F:£C-T-l-VE,-EL.\.E-4=- ---894. 5.0. ELR E.Jl= -
650000 

894 • 5.0. --- - -----·--•----------- - - ---- ------- -

•.: 845e00 3o24 893e84 0o00 0e00 894,19 .35 004 892.00 
·. -·--· · --150,-----0-,---- --150-.-· -------O-e------0..- --32•--- -----0• -1 .. -

.033 
o.oo 

1 .... --..89.1.. .. 30.-- - -------------·•------ --• -- _ 
,06 o.oo 4.73 o.oo .oso .032 .oso 

·e005705 60, 600 600 2 0 0 • 1390.60 11s.oo 
12000 127.30 

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

,,1 

J 

.,-1 
· iH ., 
'., ... 
Ai -:: · I~ 

•••• ,. ' 

~-1 

," .,,. 
, 'I 

I 

•· 
Ii, 

SPEC-I-Al 8R-1DGE-- - -·---- - . -- .. ---

SB XK XKOR COFO ROLEN BYC 0WP SARE~ SS ELC~,U t'LCHD 
- ----0e0O-----· -1•7-4 -•---3 •-02--- - -0.,0IL- .. -1-2e-OO-. ---0o-0D--- -- .480.0.0 .. --- .. OoOO. .89.0o.60_19..o..,60 ___ _ 

II SEC NO 871 eO 00 
-- -----------

---------- --- ----- ----
3265 DIVIDED FLOK 

------- ----- ----------- - ------- - ------ -- - -- -- -- - -- ------ ---~--------------------- --- ---

3370 NORMAL SRIOGE,NRD= 6 MIM EL TRO= 895 • 40 MAX ELLC= 894.60 
- - - --- --- - ---- - ------------------

3470 ENCROACHMENT STATIONS= so.a 145e0 TYPE= 1 TARGET= 650000 
-·· --· -·-------------- ·--

3495 OVER5ANK' AREA I\CQuM.CI\ l\lnhl-'CS:C'i:rT1\IC.CI I CA-
"~"'v .. , ........ ,,...,..,, ~• • ... '"' 1 ,11.1'1o<~.-...1.ir.-1o.,n-

- -- --•- --------------
UIS FAC~ OF PEBBLE PT CULVERT, BS>99 SEC, G 

- . --~-7-1•00---lo44--~94o 04------0 .. !l !l- -----0 • 0 g. - . 8~4-.-3-4---.. -030 - • 13 .. -- o-01. - ag.z. • .o.o.. ---- - . -
891 e 30 150. 0o 1500 0, o. 34, o. 1, , • 

• ,, e06 0,00 4e40 0e00 0070 e032 ,0l'0 ,033 890060 11 s. 00 
JP----••00-4-662,__---26.-----26,-----26 .. ------Z-- -- . -0 _______ o ___ o.oo __ 12.00 _ 121 ... ::10 _______ _ ·- --- --- ----- ·-- -

• 4'0e-r•,- "'" ... ,. n.-". 

, . 
1 • 

- ~ ' -

•• 
• 
• 
• ff l ,, 

' ,. 
• 
•• 
• --1. : r 

•• 
·• 
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;·· ,. 
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·• & 
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•• 
r ,', .• ,, 
I
-, ... · 

,, 
J ... ., 
11111---

• 

, .. - . .. . - ~·.. . 
454) UIS FROM U/S FACE OF PEBBLE PT, vs>100 

1325 • 00 2.55 896.05 o.oo 0,00 896~2, 
150 • O• 150 • O, Oo 47 • 

---- .--10----- - o.. 0-0.-- -- .. 3.-2-0-- - -..0..-00--• .QSO--- ---o 0.33- --
~ o 03515 454, 454, 454, 3 0 

------ ---- -- ----- ---------
IISECNO 1795 •. ooo 

,16 
o. 

-,-0 60 -
-0 

1o83 
1. 

- - ,033 -
o.oo 

SEC • H 

• 04 ,. 
893• SI}__ 

35 • 18 

915,00 
915,00 

__ .26.0.s_ ----·----- ______ _ 
1!>1,23 

- •-- -- ----------- ------

-- --- - .. --9~4>- U./S-f'-R-OW-U/-S -F 4-CE--Of'.--PE8-81.E--P.f-#- -V-S>--1-01--- --- .. - - --- . -SfC. 1- --

• 1795,00 2,72 897 • 92 o.oo o.oo 896,30 • 38 
--.. -- -- --- ---'150 •------32•----1-07-.-----l-1-•-----14•---------1--9,- ____ 7._ .II 

[, 

,13 2,27 5,70 1 • 54 .oso • 032 .050 
-.. 005166 470, 470, 470, 2 o o 

1 • 90 
- 2 .... 
,033 
0,00 

• 11 
- . t. 

895,20 
32 • 35 

895, 70 
- - &9-i!i,70 ____________ ------ ---

11.29 
43,64 

,--------- -------------- ---------- - -------- ---- -- - - - ------ --- ----- --------------------- - -
; \\ I 

·/·t : 1tSECNO 2235.000 
'IU~- -- -- SEClll-0---- -DSP-Ht ---CW-SEL---CIU-l!JS IISEL .... I( --11SG------- -HV-- --

' Q QLOB QCH QROB ALOB ACH AROB 
• : TIME VLOB VCH VROB XNL U!CH XNR 

HL-- ---·---- 0LO.S-5 ____ JUJIIK_Elf:tl 
VOL TWA LEFT/RIGHT 
WTN EL~IN SSTA 

. ,-- - - --SLOPE -- --X-t..--OB-1:-- -- ~LCH---- -- XLO-BR------l--f-R-1-AL- -1-0C -- - - I-CONT - -C•l>RAR - TOPI.UO ___ --£1\lDST--

•·\ •:, 
------- ------- ------ - -------- - ------ ----,, 

•·- 3470 ENCROACHMENT STATIONS= 55 • 0 141,0 TVPE= 1 TARGET= 
2235,00 2,02 901.12 901001 0,00 901,64 052 3 • 26 

-55, 1)00 
,07 903,30 

·------1$.0o------0..--- --1-50, -- 0-•-• ---~0,-----26•--------01--- ------4 - -1 .. --- --903-,50--------------------· --
,15 o.oo 5 • 80 o.oo ,050 ,032 ,050 ,032 

• . •. 011546 440, 440, 440, 10 19 0 o.oo 
899,10 69,56 

20,15 89,71 
, II!----------------------- ----- ----------- ---------- - --- -- ----- ----

•·· •SECNO 2236,000 ,,, 
------ - - -- -- -- -- --- --- -

l I 
' .1' I 

3370 NORMAL BRIOGE,NRD= 8 Ml~ ELTRO= 903,30 MAX ELLC= 904,70 
,: ----------- -- - - - --- ----------- --- ---- - - - - - -- - - -- - --- -- ~- - - --- - ------ - - ----

3470 ENCROACHMENT STATIONS= 55,0 141 • 0 TYPE= 1 TARGET= -55.000 
2236,00 2,11 901,21 o.oo o.oo 901,67 ,46 .01 • 02 903,30 

----- --1--50•-------0-,----1-s.o.--- -- --o. ------ -0 • -----2-Sa------ --O •-- -- ------2-... 
l'' 

I 
,15 0,00 5.44 o.oo ,050 ,032 ,050 ,032 :e• -.009121 1. 1. 1. s o o o,oo 

- -1-o-----90:!..5(). _____________ _ 
899,10 69,36 

20,65 90,00 

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

• 
• 

I I • -Ir 1, 

•• 
·• 

' 1; 

, .• I. 
6 I ' 

•• 
• 
• 
• -6· '' 

• 
• 
•• ,, 

•• ;-•101
--- --- ------------ - -----~ -- ----------------- --- --- ------ - I '• . 

- '• ' I -. . 
:el lfSECNO 2242, 000 

' - ------------------ ------- ------ -- - -- ---- -- ---- -- --- - ---- ---- ---
3370 NORMAL BRIOGE,~RD= 8 MIN ELTRD= 903,30 MAX ELLC:c 904.70 

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

re· 3470 ENCROACHMENT STATIONS= 55,0 141,0 TYPE= 1 TARGf.T= -55,000 
,· , , 1 -------U/-S-F-ACE-OF-P-R I-11-A T-E-~ Al.l(.!,1 A-Y--BR-I-ll..GE-,-- BS>-102--- -·· --- SEC, J ___ _ ---------------

~ ., .. 2242,00 2,31 901,41 o.oo 0,00 901,75 .34 ,05 
0 

-- ll'-----1--50c•• -----v0 •----1-50.-- - --0+• ----U0 , ___ _._z_. ___ _______().,_ - --- - -- .2. -
,15 o.oo 4.69 OoOO 0050 0032 ,050 ,032 

•· ,006411 60 6, 6, 3 0 0 0,00 

,04 903,30 
_ _ _ __1_. _____ 9_() 3-._s.,.o ________ _ 
899,10 60086 

21 .91 900 76 
----- - ------------------------- ---

" 
•" 'Li 11S1:CNO 2243, 000 

-- ------ -- -- --------- --~ ---- ------ -- - -- -- -- ----- -------- ---------- - - - --- ---
3470 ENCROACHMENT STATIONS= 

• 2243 • 00 2.32 901,42 
55o0 

o. 00 
1 ~. -~ 4 <" R R 

141 ,O 
0,00 

n 

TYPE= 
901,76 .. ., 

1 TARGET= 
• 34 • 01 

,R ~ 

-ss.ooo 
.oo 
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!' ,I. 
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•• 
I&' -

I 15 
10006286 

o.oo 
1. 

·,: NSECNO 24201 000 

4066 , . 
I'-'., ,----- --- ---------- -· 
. ',, 3265 OJVJDEO FLOW •. : .; 3470 ENCROACHMENT STATIONS= 

o. 00 , . 

ss.o 

I 050 
0 

,032 
0 

131 oO TYPE= 

.oso 
D 

.o:s2 
o.oo 

1 TARGET= 

- ---349 5- -0-V-ER El AN K--A R-EA-·AS-SUM-EO-NON -Ef' F-EC-T-1-V.f-• 6:U,E-A-"'-----9 0-3 • 0-0-ELR EA."' 

• 

699,10 
21,91:l 

08184 
90,82 

--- ----- ---- ----- ------
46,000 

9031-00. - . 

.01 899.90 

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

• g,; 

• 
• 
• 

'··· 2420100 2140 902,36 o.oo o.oo 902,69 031 
' IU ------ ---1-5-01-------0.o- -1-5-0o---0----~----3.4•--- __ -01. 

,92 
-_z., •. ...,. __ ..9..0.0.1.o..._ _______________________ . ------------Iii 

. 
' 

a 116 0,00 4,46 0,00 .oso ,032 1050 
•· · .,004356 1771 1771 1i'i'o 2 0 0 

.032 
0,00 

---·---------. --- --- . ·---

'~ -SP-E-C-l-AL-SR-1-0GE:-------- ------- ---- ---.. ,, 
1• ,, SB XK XKOR COFO ROLEN St.IC BWP BARE A 

1: -- ------0,00---- --1-,-7-1---- 2,85- - --- --0..0-~----'l-4o-40-- •· --0o00. -- 42•00 

•·· •SECNO 24500-000 
I l • Ml 

~~f 6070,L-OIJ FLOW BY NORMAL BRIDGE- ---

899190 100.00 
14,00 114,40 

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

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

SS EL CHU ELCHO 
• .o.oo -- - 8991-90- .... .899 .. 9.0. 

------- -----· ----- --- ... 

'' ---E-GP·R-S=--- -- ---O-o-00-0--E-GL~ C=----90-2-o-686--ELLC"' --9D.3.. 0-0.0 ----2.C!ISE-=- -- 902• 377 ___ £L-Ta O:;, - _9.Q.3_,6.00 - ---- ------ -·-- ________ _ ,, ' 
••• t 

- ·:,I 3265 DIVIDED fLO~ 
, _____ - ------------ ----- -- -- --- ------ -- - - --- ---- -

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 
... Q QLOB IJCH QROB ALOB ACH AROB VOL ,, 

-- --- -T-ll'tE---VL0-8 -----VCH- -- ----VR03-------X!'iL -- -- ..X.NCH - - . ...lUI.R .... .!ITM ., SLOPE J<LOEL XLCH XLOBR ITR!AL !DC !CDNT 

·\ft!· --- ----------------·----•. , 
·•l : ~ ~ 

3370 NORMAL BRIDGEiNRD• 6 MI~ ELTRD= 903160 HAX ELLC= 903,00 
--· -• ---- .. --- ------- ·-·--- ·-- ------------------------------·-- ----

3470 ENCROACHMENT STATIONS= 85.o 131,0 TYPE= 1 TARGET"' 

OLOSS BANK ELEV 
TVA LEFT/RIGHT 

. ELMHL. __ $.ST.IL_. 
TOPtiJ!D Eh!!)S T 

46,000 

----------------- ---------------- ----·- ·- -----. - - -------------------------- ---
"' 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE•ELLEA= 903060 ELREA= 903060 

I- - -- ------- -- ----
. UIS FACE OF BRIDGE WAY CULVERT, BS>103 : •. , 

: 'I 

------- -· ------- --------
sec. K 

: I 1&1-----24-50-o00,-..--,:;2.65--9.0-2.,-S.5 .O. •. OO----O..,Q.0_---9.02..8.L _____ ,27 __ ----•l..2- - ___ __._o_, __ 89..9....2.D ______________________ .... ____ . 
•- 150. o. 1500 o. o. 36. o. 2. 1. 900,00 
, •. ,, 016 OoOO 4116 OoOO 0060 0032 1060 ,032 899190 100000 

. , - - -- :.,0-03550- 3-0-o-- .. -30.,.------ 30..---------2-- ----0--- -- . 0 . .. Oo0-0._ - .14.00 .... 1H,.,40---

- •... 
,, 'I 
· - -•Sf.-CN0--2-~-30,-0-00 ----- -- ------- ------------ ________ . _ 

. SECNO ·oEPTH CWSEL CR!US 
• ,, (l QLOB ClCH OROS 

.: r-- · -.:-~~~-E ---!~~~-~-~~H ---- -~~g:R ·--
••,; 
-iftii -

• 3685 20 TRIALS ATTEMPTED ~SEL,CWSEL 
3693 PROBABLE MINIKUM SPECIFIC ENERGY 
~'"':'3" r"'" TT tr-Al f"..ICD1'f.t l("C'tl•·cn 

~SELK ES HV 
ALOB ACH AROB 
XNL -- -- -X!JC.H -------XNl'l-- -· -
I TRIAL JDC I CONT 

HL 
VOL 

.IIT.111. -
CORAR 

---• - -----·----
OLOSS BANK ~LEV 
TWA LEFT/RIGHT 
cUlIN. -.S.SJA -------------- ______ _ 
TOPWJO ENDST 

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

... •• 
I' 

• 
• ,. 

II ,, 
__ (\1 , I 
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• 
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1 ' 
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- -. 

• 3670 ENCROACHNE~T STATIONS• .o 65.0 TYPE= 1 TARGET= • 
• 80} UIS F~OM UIS FACE OF BRIDGE HAY CULVERT• V$>104 SEC. L • 

1 
--2530-o 0-0---- 2-.-6'1- -9-0308"1 -- 9-0lo-~-,---Q.,..OO- --9-0-4 • ..33------ ---.52--

• , 150. o. 117. 33. o. 1i!. 21. 
, 

1
• e17 O.OO 6a46 1.55 •O?O 0045 .100 !!. ·- ---_,.,o 21-30-9-- - ----6(1., _____ --80 o- - -1-25--. -- --2.0------ --5_ -- _ -- o __ _ 

--•61- ... 12 ___ .9_116.50 
z. 2. 902.60 

.o33 901o<0 23.25 _ n.o.o ____ 45_. 1._1 __ 613.Ao _____ _ 

---·----~ ---- --- - __ _,_~- -"-------

-- -- --- -- - -- ----. -- - -- • a: ' ; 
11 ' I .; •• • *SECN0--2-830•-000----- - -- - - - ----- - -------- ------ ------ -

. ' •. ; 3470 ENCROACHH~NT STATIONS= 220. D 47000 TY?E= 1 TA!lGET= 250.000 
- --- -·-- ---- ------------- --- ·-- ---------•-------------- -- ---- - --·------•--- --- ------ - ;J 

•· MANUFACTURED SECTION fqoM 2-FT CONTOUR MAP 

. - - -28-30.00 - ---30-0-5-- -905-.9S-----0 .-0-0-------0-•-0-0--9.06.-02---- _.07--- - 1 .56-- -·- • 1-3--- -90.5a 00-- ------------ -·-- --- -- - -. ,, 
l. 150. 36. 92. 220 590 35. SOo 3o 2, 9D5e00 
· ,21 061 2e63 043 1090 0045 ,100 ,034 902090 220000 
: ·181 - --- -.-0~-23-5-------330-.- ----300.- ----2-Bti-. --- 7------0-- ·---- 0- - ----0-.00- · __ -205.-10 -42S..-1 I) ______ --------· ---- -· - ------ --

• · 
11$e'CNO- 303000-00-- -- - - - --- -----

3470 E~CROACHMENT STATIONS= 32000 600.0 TYPE= 1 TARGCT= -320.000 

I • 

I ·, 

I·• --- -Ir! , 

•• 
• ---- - ----------- --- ------ - -- --

MANUFACTURED SECTION FROM 2-FT CONTOUR MAP 

·. - -- --- -30 30-. 00- - --~-. 5-7- - ---906. S 7---0eOO---- 0-.-00 - - -9.06..66------- -- o-09 - - .. 63. - .0-1 - --905 .. 80.------ ---- - ------ ·-- -------

•• 1soo 55. aa. 1. 1a. 
.24 .11 3.13 063 .,oo 

· It)-- ---.-004.3~--- - ~so .. -------20-0.-- -- --1-2-s..-------4-

2.s. 1 o • 
,046 .100 

- -0- - --- - - 0 

4. 3. 905.80 
0035 904a00 320000 

-O .oo. __ ,&2.a4 ___ 41sz.a4 ___________________ _ 

•··' "
0 

-- -*SEC~O- J0-850000 
l I 

., ' 3670 ENCROACHMENT STATIONS= 32000 600e0 TYP!:= 1 TARGET: -3200000 
' --- - 3-085-oOO- --2.5-3-- 906a.S?.-. 0-oOO- --0.00--906...9.4 --- - .11 ---- -•27 - - - .0-1 

150a 53. 91. ch 730 28. 9e 4o 4. 
• - .25 .73 3.29 005 .,oo 0046 .100 0035 904130 

-- .20..0.-10 - - - -- ---- - ------ ------- -
906,10 

320.00 - ,. 
-- ---- -.-0049-2<>-------65,- --550--- -- 35-.--------- ~-- -- - ~------ 0---- -0 .. 00----161 ... 9.3--- 4810.93-------- ----------,. ~- ,, 

• 
• ii ' 

• 
•• 
•• 
• '. · i~B--lf-SE-CN-Ci--~13-(}.o..(l-00--------------

, SEC NO DEPTH CHS EL CRlijS WSELK EG HV HL 
---- ~-- ------- --

0LOSS aAhK ELEV 
----- ---------- --- - -81,i'" 

~ •·• Q QLOB OCH OROS AL08 ACH AROS VOL 
1 

- -- ---- T-l~ E-- --VL-08-- -- -- --V-CH- - - - V-R-OB---- - .X Ntc--- X.NCH--- ---XNR.- - --- - -lHN --- -
HJA LEFT/RIGHT 

---~LlHN-- - - ---S.S.l-A-------------------------. 
SLOPE XLOBL XLCH XL00R !TRIAL IDC I CONT CORAR • TOPWJO F.~DST 

---------- ------- -------------
M~NUFACTUREO SECTION FROM 2-FT CONTOUR M~P 

-------- ----- --- ---- - --
,: I 3130.00 

:e·· 1so. 
:o - IU-- -- - - -· 26 -

• o 021 s9 •· 
2.s3 901.oa n.oo 0.00 901.,2 .04 

820 670 2o 1120 290 6e 
o-7-3--- -2.-28.- --- -03.-1----•-100----._0.4.6.- ----01.00--
650 4So 30o 2 D 0 

,., r --- -
.,. 11SECllO 31800000 

" -- --- ------1'A-NUF-AC-T-UR.f0--SECT!Oi'l-F'R0I'- z~F:r--CO-N-t0UR IIAP - ----- - -

• 3-1ao.oo 2.39 907019 o.oo o.oo 907.44 ,25 . ' ..... ·• - :,- . ;' 

,.-r,' . 

• 17 , .. 
---- .. 0.35 

o.oo 

.21 
' . 

002 905,90 
4. 906050 

9_04.5.5 __ . 62..33.. _________ _ 

144025 206.~8 

-- - -·------------- ------- ----------• - - ---

• 10 906050 
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; .• 
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118 y 
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026 069 
•i008958 65. 

*SEC NO 32300 000 

4o44 
50 • 

1o29 
35. 

.100 
2 

001 46 
0 

o100 
0 

---- -- ----·-·----- - - ---
850) D/S Fq~M 0/S FACE OF FARMINGTON ROAD, VS>105 

0035 
o.oo 

, ·-- -· 32-l~l.lOO-- -21.SS-.. -9.o.7 ... 6S ·---90.Z.33-..- ... o .•. O.O-- .9.0:4-10---·- ·- .. .45_ 0$0.. 
1510, o. 1460 4, o. 27. s. 4, 

,27 015 5o46 ,76 ,100 • 046 0100 0035 . , 
' 1· .. · ·'•·0-1•4-51~-1- · --6-So-·•·- -5 0..--- --3.S-o--- ···---4- ·----1--2--- - .. .().. ·- - -.0 o 0.0. 

• ,I 
ijl11: ---ill-SEC-N.0-:3530 .. 0-0-0-- -· --· ------ - - --------- --· 

• Ii MANUFACTURED SECTION FROM 2-FT CONTOUR MAP 
I, 
1----·--· ,_ - ·---· -··----··--- --- ---·- - -· ·•-----·- --····-.. -- --·· j. 1 3:i30o00 3o16 909066 0,00 OoOO 909077 010 1o57 

: ' ,so. 270 110• 13. 43. 37. 180 s. 
i '\,------ • -JO..----·-- o-63--- .2 •. 98-----·•-7-1----·•·o.as ... ---·•·0--45---·..0~75.- .. --• ,.036 
.;.:·, '00026113 2600 3000 39-0e 6 0 0 0,00 

•• •SECNO 25795,000 

904080 
BB• 59 

<i:£:Co M 

.10 

". 905010 
43., 73 

.10 
s. 

. 906 • .s..o . 
119.93 

98.32 
1U6 • 91 

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

- 907o61l.---•-·-·---
907o10 

469e63 
s 1a .. 36--. -- --·----- __ - ---····-· - . - . -· ... 

908.50 
900.so 

.. 34.6.o.16 ... -----------··- -- ··-·•····------ ..... 
466009 

• arr ,' 

• 
• 

, . 
, . 

--··- ft,·, -r 

• 
• 
". 

lffB· ·----- ·-----MAN UF-AC-T..JJR E.0-S E-C-T-H>N....f R-Otl.-2-f.T- COlll.T..O.U R--.MA P -··. -- .. -----··---· .. . .. - . 
•• K!" I •. , 3795000 2,76 910046 o.oo o.oo 910061 .,, ,82 

• I ·-··--- 150.-----3-'1 .. - - -1--11 e---- . So--·-·---40,----3,.t•- ----10, ·--. - .5, -. , 033 019 3,51 ,70 .oss 0045 ,075 0037 
~004443 150, 2650 265. 3 0 Q OoDO 

.02 
.. s ... 

907,70 
133.00 

909.50 
.-909 .. 50-----·-
293.20 
426019 

- - -- - - - - - --- ---------·· ----·- ---- - - --

• . 1tSECNO ~,0300000 
- -S E-t-NCI- - - · DEP-T.ff.. -- ~SEL- -·. CR-UIS--- ijSE.LK. 

0 CILOB OCH OROO ALOB 
• ' TIME VLOll VCM VROB XNL 
Hf--- - -- ,SLO-PE:-----Xt.O8.L-- . -XLCK- - .. .XLOB.R -- -I.TRIAL •. , 

1, 

·•· ' . 
3470 ENCROACH~ENT STATIONS= 420,0 65500 

-cG ... ··- --HV. 
ACH AROB 
)(NCH X :>JR 

. .. ML ·
VOL 
.i Ti~ 

.JDC......-- .I COillT. _ CO.RAR 

TY Pi~= 1 TIIRGET= 

OLOSS. BANK . ...El.EV ________ _ 

TYA L2FT/RIGHT 
ELM IN $STA 

.l'Of'\IID. -·· E~lDSJ.. ___ _ 

2350000 

--S.0.)-4l/S-.f-RO.M.-D.ts.....F-.AC.E.....0.lc.-~AR-M.I~iG.f.olil-ElOAO,._ __ v..s>..'Ul.h.-.. - ·-·- ·---- - s1:c. .. tJ_. 

:• I 4030,00 3o10 911 • 80 911018 10000 912o1J7 036 1o45 
',·- . ··- ---· -1 50 o- - ·-··- -·1 o ·-·----1-4-9.- -- . 0o---·- ··--··•·40- ii .... - - ... ---0 o. -· -· 5 o 

~ :ii .3,4 .26 4086 .02 ,0075 oOt,3 0075 0037 
;•·\ '• 009223 2300 2350 2300 6 111 0 o.oo 
j· 1l~l- ---·---------
, •. , •SEC NO 40300000 .. 

--~--------- ---- --- -------·----· 

e: 3470 ENCROACHMENT STATIONS• 59400 60200 TYPE• 
4080000 4o62 912032 OoOO OoOO 912051 

! -------1 .i!Oo-- -- -D•- ---120 o--- ---~-------- .0.o-------. 31.,._ 
!c 034 o.oo 3o56 o.oo ,.075 .o~,3 ·•J •0003808 so. so. so. 2 0 
I ,. r·-- --··-- ·- .. -· ----·--

•·•i 11SECNO 40810-000 

•in 3470 ENCROACHMENT STATIONS= 
4081000 4o62 912032 

., ... r\ n 4 ~" 

·---------- -------

-- - ---··-----
59400 602.0 TYPE= 
o.oo ll.00 912oli2 

' " ... ' 

1 HU?GET= 
020 .:so ___ o. ______ s .. __ 

0075 0037 
0 o.oo 

... __ - -- --------
1 TA1RGET= 

o2D .oo 
r C 

• 11 
60--

908 o 70 
95.24 

911 • 70 
- .. 9-1 l ... .70..- -· ·--- --- ---

512 o 11 
607035 

s.o,o 
.05100000.00 
. 6 ... 100.0..00.00 ___ _ 

907.70 594000 
i:loOO 602000 

·-- ---
80000 

.00100000.00 
-t n. "n n. ,fl (In 

- ·-- - ---- -----·- -

----------- ---- --- ., - - ---- ----
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• 34 
;.002234 

0.0-0 
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,.s<, 
1. 

, 1 - SPEC-1-M.--all t-O-G::: - ______ _ 

OoOO ,. 0080 
0 

0033 
0 

--------- . 

oOllO 
0 

0037 
0 o 0-0 

'il07o70 
8, o O 0 

594000 
602.00 

• 'I SB XK XKOR COFQ R!lLEff Bl.IC BIIP BA REA 
I! IL -- -~-0,. 0,0 -- 2,.7:S----l-e 0 2----\l+0.0---6.o-1-1-- .0...0.0-- .. -- _.3.3 • 0 0. 

SS ELCHU ELCHO 
_ _o_...oJ) __ _90 7.o-70.---9.0..ZJO ______ ·-______________ .. _ - _ -

•· *SECNO 41310000 ,- .. -- -------- ----------------------------------------
• ;I 6070,LOW FLOII BY N(lRMAL BRIDGS: 

I __ --EG-F\R-S=-----O-o-O~O-EGL-W.C=--9-1,1 .. 52-S--EUC=----'91.3 •. 1).{).0--P...C.VSE,:; __ -912. 32.0-. ELTllO=. .9.13.0 00 -- -- ---------- --------- --------- - - . -- . 

• ! 3370.NORMAL BRIOGE,aRD= 13 MIN ELTRO• 913000 MAX ELLC• 913.oo 
r-----· ... -·----------------------- --- --- --- . - - - -- -- - - - - -- - -- ----- ------------·--------

' i. I 3470 ENCROACHMENT STATIONS• 440.0 64000 TYPE= 1 TARGET= 2000000 

913000 
i: ,,u,. 
. If, 
'e: 

I 
•.. ,,I 

., ! 

,, . ,. 
-------· -- ------- --- - ---- . -------- --- -------
34~5 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 913e00 ELREA= 

UIS FACE OF FARMINGTON ROAD CULVERT, 8$>107 

--41-3-1 •. ,00-- --40-73---9-1 2-. ,~ --.O-e-0-0-----~-00-----.9-'12..66- - - --023- -
12r0. o. 120. o. o. 310 Oo 

035 oooo 3088 o.oo .oao o033 .oao 

---·--~- ----~--•----·- ---- -- -- - -

se:c. o 
ot3 .. _ .• 02 - 9.09,.SO .. _________ _ - - --- ------

So 6. 909050 
0037 907070 570000 

------ --..-0-029r01--- -5-0-.------ 500------- $0-e- --- ---l------0------ --0-- .-S-2000- - 7,.7_o.,_ ___ 5.7.zo7-0.-- ---------------------- ---•. , 
--Ill.SEC NO -•!. 13 2 e-0 00 --·l!l •• 3470 ENCROACHMENT STATIONS= 440.0 64000 TYPE= 1 TARGET= 200.000 

913 • 0 0 ·I •· 3695 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 913000 ELREA= 

L __ - -4·1320100- ---- 4-o79- --9-1-2 .. 49--- - .0-..0.0--------0-o-0.0--- 912.68---- -.,'19 ----- -• 00 
5o 

0037 

- --- - .01 ___ 9,0;, .. S.0..----- ---- --
1 210 o O o 120 o O • 0 • 34 • 0 o 

• ,, .:35 OoOO 3o49 OoOO 0085 0042 0090 
60 '909.50 

907070 570.00 
;_ ---- ---<,0-02483---------~-o----- --- -1-.-- ---1-o----- ----.J------0-------.0- --, - 0 .o.o - ___ 7,. zo _ -STl ... -1..0.- ---- ----. -- --- ----- -- ~ - --

;•· 
-, ' ·14~---IIISEC#O-M,42-o-0.0-0- --- -- -- --- - - -- . -- --- - -- - ------------·----l. , SECN•D DEPTH 

· ' 0 ClLOB 
CWSEL CRIP.S MSELK ES HV 
OCH QROB ALOB ACH AROS 

" ----T-HH:---------VLOB--- VCH-- ---1/~-0-B-- ---X~L- ---- -XNC-t,I. --XNR-- ----

1,.,,!1 
,SLOP!E XLOBL XLCH XLOBR ITRI AL IDC I CONT 

I· I~ 

--- ------------ - --- ---•: i.: MANUFACTUR~D SECTION FROM 2-FT CONTOUR MAP 

•
,, 4462000 3.47 913027 o.oo OoOO 913035 009 
i 12,0o ,. 1180 1o 2. so. So 

•, 'ii--- --11;38------o-24--- -2o.3.6-·-----•-22-- • 085------o-042 ._09Q. __ 
1 ;.D01758 300. 3100 3600 2 0 0 •" ,, -- ------ ------------
1: .,, : l'lSECNO ,1.7720000 

''---326--5-0-lclJ,I-O.E.o..-F-L.0~- -------- --- --

• 

HL OLOSS BANK ELEV 
VOL TliA LEFT/RIGHT 
IH-N----. - --ELN-IN- - - ---SSTA------ - ------ ------ __ --- . ______ ...... . 
CORAR TOPWID ENDST 

,o4 
60 

. 0037 
OoOO 

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

.03 912.90 
60 912090 

11.09oao--5•9a.32 ______ ----------· ___ --. _____ _ 
64o3El 4,620 70 

-------- --- - -- ~-

--------- ·-- --- --- --- --- ----
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-,; 47'72.00 2,45 914.25 o.oo 0,00 914,50 ,25 

_.c;:, 120e 3o 1171 Oo 5, 29, 0, 

MANUFACTURED SECTION F~OM 2-FT CONTOUR MAP 

_ \, 
1

, - -----.. 41----,-56---4-.-09-----0...00----0-aS---o-(140--- ---~8-Si--. •·:I ,001a1s 300. 330, 330, 2 o o 
,_ ---------~---------------- ---- -

mSECNO 5122,000 

,.--- - ---- --MANUF-AGT-URE-O--S6C--T-l-ON--FR-OM- -2~F-T--CONTOUR-IU-P'----
" I 

1 ,0 l' ... 
_,0.38 

o.oo 

A I l""•-,,-._ ..,.., "",..,. A.•' rn. ".,.... ,,. "'"" t'l4.C '"7l"t "")I'\ -.J ..,.., 
- : Ji I ,c • uu 4:eOY Y 10e:,Y U• \1-U ueuv ..,.,ue r"JI e.cu ,ec;.r 
· "iU - - - ----4-Z0.-------0------t-20,------0..-------0...-----..3:\-... __ o_. ___ -- -- .. 6, 

" ,43 0,00 3,60 o.oo ,085 0040 ,085 .038 
• ' .;005483 300, 350, 350, 3 0 0 0,00 

'' 

.oa 916,~o 
6, 914090 

__ 911. 80 __ s.Jo •. o.o __ 
43.54 610065 

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

B-> ou, 917.00 

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

-- -- 7, __ 
913,90 
21. 30 

_9_1.1 .• ..0 ~----------
371 ,95 
393.25 

1,1----------- --------------- ------- - ------------- ---- - - --- - ---- ----------------
• I 

,., , •SECNO 5412,000 
-------------.,. 1260> U/S FROM U/S FACE OF FARMINGTON ROAD, VS>108 

'·' --• -i4-1-2,00- ----2-.-62----9t-8-e32-- -----0-,-00- ----Oo.00-- -91a..S-6 ----,24-,, 
1 

120. 0, 120, 0, o. 30, o. 
•·,' ,45 o,oo 3,95 o.oo .oas ,o4o .005 
.; 

1[1 --- -- -,00066711 20-0e-------2-900---- ~-0o-------2--------~-----0 
: t 

I 

•tr 
,· - ---mSEC~l0-583-7-,.-000-------- --- - -

•
·. 5837,00 2o89 920064 

120, O, 120, 
-- - -- ---- --. 4 9- -- ----0-o-O 0-- - - - --3 ,.-3 5--- -

~004252 500, 425. 

•SEC:NO 62620000 
SECNO DEPTH CWS£L 

----- ----
o.oo 0,00 920.82 

o. o. 36, 
-0 e--0-0-- --085-- ·--e-040---

350o 3 0 

017 
o. 

. 0085 
0 

CRIUS WSELK EG HV •· ·iR --IJ-- -- - - - -OL-OEl- - -0-CH- - --0ROS.. - --ALQB, _______ JlCH ___ .... aoB. - . 
-~ .; TIME VLOB VCH 

SLOPE XLOBL XLCH 
VROB XNL XNCH XNR 
XLOBR I TRIAL IDC I CONT 

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

-- ----- ---------------
sec. P 

.02 - - .919.,00 --- ----- ~----~---· ··-·· .. 
1. 919050 

915',70 597.92 

1,,.75 
7, 

,038 
o.oo . __ 19.o39 __ 61.7.o 3-1 ------------·--- ----

- - -- - - --- ------ -- - -----------
2o24 

7, 
.• 038 
o.oo 

HL 
VOL _____ _ 

I/TN 
CORAR 

921005 
921055 

.02 
1. 

917 • 75 
20096 

. - 596 •. z.5 __ _ 
617.70 

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

DLOSS BAN~ ~LEV 
1.lll\ __ L.fl'"T/RL,.H_J ______________________ _ 
ELM IN SSTA 
TOPWID ENOST 

----- ----- ----- ----- ----
·:.,:, 
; '" .--34 7-0--E-tl-CR-OA-C liM--e N-l--S+A-T-1 Ot1S=----34.0-t0-0--62..0-o..O-U.£.E"'-'"---1-T.AR.G.E.T.;;, - -- .2.il.O ... OO IL ___ ------·--------
d w 
·•· 25> D/S FROH D/S FACE OF PRIVATE DRIVEi/AV BRIDGE, VS>109 sec. o 

----------- - --- -- - - - - -- - -- ----- - -- ------------
6262,00 1,62 921042 o.oo o.oo 921,44 .02 .sa 005 924,30 

·:•'· 1201 o. i 20. 0, o. iOSo o. a. a. 924.20 
: , ,[S-----.. .s.9,__ __ 

;,000660 
0.0-0 1 ... 1.5 o • ..oo • O.l.5 , 0.3 ___ • .0.15 ______ • o.3a ___ 9.1.9_._sa __ 5.1_0_ • .o.,_ ________________ _ 

( .,; 5000 4250 35 o. 5 0 0 0100 101.00 611,64 

------- ·------ ---- - -- ---- ------- -- ---•. , MSEtNO 62720000 

'
1 

•• _ -330,1-H-V-CM-AN-G-ED-MOR-£.-lJlAN- H.V.l-t,IS------ -- ------- -------------------------- ----.,. 
,S ECNO DEPTH CfJSEL CRJ\!S I/SELK EG HV HL OLOSS BANK ELEV 

_ -• "'"' ,..,.,. l'\l"\l"'l:-i ... a""" 11r,u AMnn uni TUA l~~T~B1~UT 
---------{l --------W-L-Ut,,--fd-\,A-------Vl'(VO-· -----AL\l-0-- -----A~R-- -41AVD--- - -- "\I~ - f-111"'-- -\.,L..----11 Jl,&1,;J'U I - - ---- --- - - -- - - - - -- --- --- - -- -· - -- -

'( TIME VLO& VCH VROfl XNL XNCH XNR 
•" -SLOPE XLOBL XLCH XL00 R I TR I AL I DC 1 COt<T 
" ':'! ___ ,.. ------------~-- --- -- ---------- -

• 3685 20 TRIALS ATTEMPTED MSEL,CWSEL 
".l,I. ".I O.,.nQ•CII J:' T,• T II qo,C:("TC"fr"' cuC"'C"V 
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3720,CRITICAL DEPTH ASSUMED 

3470 ENCROAC~MZNT STATIONS= 340 • 0 61000 TYPE= 
0212.00 2.12 924.12 924.12 o.oo 924.31 

120. o. 120. o. o, ,s. 
-· ----- -----,59·---0oO-O-- ---------IH-61----C.-o-O-----..C-75--- ----.0--34------

•016841 10. 10. 10, 20 11 

1 TARGET= 27Co000 
.69 ,02 ,34 

Oo 80 Bo 
- o-075--- -- ------003& --• 922_.oo 

0 o.oo 13,23 

924,80 
924,80 

463,.3.0---------------- ------------- ------------- --
496,53 

·p - --- ------ ---- ---------------------------
•, •SECNO 62870000 

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

• •. , 
·•; 

3470---ENGR-OAC-Hl'IEN-l -S-T-Al--1-0NS=------ -340o~---600.0----:r-'1'-P--l::= --------~--- -TAR(.ST=-- ---- - 260,000 

----- ------- ----------------- ------ ----- - - - - -- ----- - --- ----- ---------------- --------~----------- --- ------------------- --
6287.00 2,75 924.75 

120. 0, 120. 
---- · e-5-9--- -O-o00---4-04-0-
~005401 15 • 151 

o.oo 
0, 

---0-. 0 0---
15. 

0,00 925,05 .30 ,13 .12 924,80 
o. 21, o, a. a. 924,ao 

• 075:>----••034--------0-7!>-------- ----•038-- -922 • 00 -- - 4-82.e 0.9.-- ------------~ -- - -
4 0 0 o.oo 497e90 

'' I' f'--------·--- --- ---------- - ---- ----------- ---------
1 •• : IE SEC NO 6288, 0 00 

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

337-0-- NOR !'!AL--8 R-!-!H,E, !'!RO=-- S;l---M-.!-N- -Et-! R-9"'· -92 5-,..30---MA.l!-- -EL l C=-- -9 24 o 8 0 . ,, ,. 

-- -- 347-0-ENCROACliME-t>l-l----ST-Al-lO~S=-----34-0 .. 0---600-.-0 -T\'-P-E""----. '1-- --T-ARGEl"' - --- - 2£,0,.J)OO ------ ---------------- --- ---- ------ - -

•· 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 925000 ELREA= 
- --- -- - ---- ----- --- - - - -- -------- . ------- ---

, 628e,oo 2,16 
• ': 120, cO, 

924.76 o.oo o.oo 925.06 030 
120. o. o. 27, o. 

,'"It_ ___ - -----o-59-------0o-OO- - -4.-3-7----- --0 oO-O----o-042-- -- - --.-03.2---------. 042 
~ \004696 ,. •• ,. 1. 0 0 0 

- I 

• 11SECNO 6300,000 

----3-3-10--N9Rf!.Al- -BR IDG-E-o1\llR-O=--- -- 8- -Ml N----EL TR 0-= -----9-25-o30-1'1A-X--ELL-C-=--924o-8-0--, .,_ 

.01 
s. 

,038 
o.oo 

925,00 
--- --------- - -- ----- - --

.oo 924080 
a. 924.so 

92£.00-- _ -482~7--- ------- _ ----- _ -- ----- _ 
15066 497.93 

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

- -3470---E-NCROACW-Ml5-IH -S-TA-TI0NS:-----340.0------ - 6.00oO-------T.\'~--------1 - -TARGE-T-=- - ----2.60-o-OOO- ---- --- ------------------- ----

• 

• 
• 

• 
• 
• R· . 

• 
• 

· •·· 3495 :in-- -
OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 925030 ELREA= 925,30 

---- ------------------------- •• -- --- - -- ff/: I 
'· ,., 

= ' '1 ' U/S FACE OF PRIVATE DRIVEWAY BRIDGE, BS>110 SEC, R 
• l 

6300.00 2086 924,86 0,00 0,0D 925014 , 2,8 ,07 .oo 924,80 !1 

lia:: 
1--•! 120. o. 120. o. o. 2s. o. a. a. 924.so 
. r 
~ :~ 
" 

___ __._5-9 __ _ 0 .• 0 . .,.0 __ __,.4, 2.7- -0---0.u.O---• 04.L.-o..0.342---• O 4 2 ___ ,.038 __ 'l22-,_Q o__1,_a_2_.,0_____________ _ _ _ _____ _ _ __ 

; •. , •008098 12, ,2. 12, 2 0 0 -,95 16,00 498,00 

_l 'rl -- ~- - -- ------·------------ ------- ----- - - --~ •-------,, 
:: 

1 wSECNO 630i,OOO , e 1
'.
1 WATER EL=X5 CARD= 925,120 

" , , ;)! ---------S i;C-NO- -D-EP-Ul--ClJS£L ----CR-HIS- -llSE.1..K------EG-----HJI___ _HL . __ 
' Q OL08 OCH OROB ALOB ACH AROB VOL 

--OLOS$ ____ .l!.AtlllLELf~Y-- _____________ _ 
TlilA LEFT/RIGHT 

.;; T H1E VLOB VCH VROB XNL XNCH XNR lJTcl l"LIHN SSTA 
----.-Sl-OP~--- -l-L-OS-L----XLCH--------XL0.8R.- ---l--T-R-1 AL--- 1.0.C-- -I CO.N--l CORAR . .TO.P\llll-- - _£HO.St....-. ___ --------~ ___ _ 

• 3470 ENCROACHMENT STATIONS= 34000 600,0 TYPE" 1 TARGET= 260,000 

•Jl"'III"" n• ,...,..,..,&Al' "C" ,.,...,., I T'"F" ~ '"1•· C"'"C'r-""TT••r- -1 I r"'ll,.., ,, .. ,L"" ,,n ,-1 rr.-:-.~-
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6301.00 
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.59 
"004431 

3o12 
o. 

1h00 
1. 

925012 
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3a62 

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

IISECNO 66010000 

-0.00 
o. 

-0 • 00 
1. 

o.oo 
o. 

.010 
0 

925.32 .20 
330 llo 

.042 .090 
0 0 

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

MANUFACTURED SECTIO~ FROM 2-FT CONTOUR MAP 

,·· - - - !>60·1o·0O--· -2053--9260.?-3--- ---O-o-00- ---·0oO0 --9..11-o0-1--- ---028 
•'1' 1200 3a 1150 2o So 260 3a 

• ' 061 060 4 • 33 069 0075 aO42 0075 

.o, 
80 

.038 
o.oo 

.02 
s. 

922.00 
16.00 

924e80 
924 .so 

482.00 
498,00 

--------~__,.-------~-- -------------- - --

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

1065- . 004-
a. a • 

0038 924020 

--926 •. 30 ------------- ------------- --- - --
926020 

521059 ll·· -----.-o-0-1-0-,34 ____ z-5-0. ___ -:s.oo-------3.5-o __ ----J_ ______ o _____ .o. - - o .. oo. _ -- 48.2.-7- ----5.69.a86 _______ ---- --- -------- __ - -

e: 
,- · .asECNO -6901-o'O.OO ---- -- -- --- - ------

1. ' 
. - I 
1•••1 

------- -----------
MANUFACTURED SECTION fROH 2-fT CONTOUR KAP 

- 1:, ______ .. 
9 I,• - --- -- .. ---- -- --· -·-- - --------------- --- -------------- - -----------
~_ •. , 'o9oi.oo 2.so 92s.90 o.oo o.uo 

,20. 2o 11s. 3a 4o 
929.19 .29 

260 ,. 
1 

. -- - --.-63-------o-S.9-- -- - -404-1--- ---o68-------e01'5---· -•-042 .. - _ ___.075 
0007476 300. 300. 300. 4 0 0 

wSECNO 72610000 

· - - · - - - --- --NAHUF-AC-JUR-SD- SECT l O#--f fHlM--2-f'-T---CONTOUR-~-AP-

• 7261e00 2o52 931e52 930e96 OaOO 
'• ----- ----1-2-<h----- --7-e------11-20------ ----1-e-------1--2,o---
, .66 a58 4o26 067 0075 

• :.006879 360. 360. 360. 4 

• , llSE:CNO 7561 o 000 

931071! 
- -2.60- ----

0042 
9 

026 ___ z. 
0075 

0 

l'--- ----- ------
•

. 1260) UIS FROM UIS FACE OF PRIVATE DRIVEWAY BRIDGE~ 

2.18 
s. 

.. 038 _ 
o.oo 

2o58 
s. 

0038 
o.oo 

VS>111 

.01 
8a 

926040 
49022 

........ ~ _,.. .,,,.,.:.u 
928.40 

--422045 
471067 

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

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

.01 
.9. 

929000 
78.39 

SECe S 

931o10 
- --93..t • O.(L 

253.93 
332.33 

" I& r- -- - ---7-5-6-1-e-O0- ---2-.47--- 913..67-- -9-33.--1-2-----0.. D-0-- - 933-o--96---- -.29--- --2a 11 --- - - .. 0-1---933030---
. ' 120. 21 114. ,. 4. 260 60 9o 9. ~33.20 

0 •;'.I a68 a57 4o45 067 e075 0042 0075 •038 931020 370e90 
" ,. ---•.,007-7-99 -· 2-0h---30~~ ... 30~~ ,,_ 11- n --0.00----~2 .• 0.9. ----44!l. .. o9=0 _______ _ 
.J .,., 

-•SE CN0--36-160--000----- -- - -- --- ---------~- ---------------------- ------ -
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• 
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•• ff i ' 
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•• 
•• 

SEC~O DEPTH CWSEL CRIVS WSELK ES HV HL OLOSS BANK ELEV 
• , i ti QLOB QCH OROB ALOB ACH AROS VOL T:lA LEFT/RIGHT • 

,, lfl'-1 ----f.JM---Vv.1LDB---VCH---~V.flO"'B---XNL---lU!CH----"-l{lllR---- _y_·u1 ______ £L~tUL SSl------------ ---B · 
,SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICOlllT CORAR TOPIIID EtJDST ------------------- ---- - ,:, ~-1 • ' 

" ' 

•:-' 
' 

- --------------. -·--- -------------------------- -- -- -- -- -
718S "INIHUN SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

- ---- ------------- ---- --
365) 0/S fROH 0/S FACE OF NASHHAY ORa CULVERJ, VS>112 

--------· -----~---- -----------
SECe T 

- --8&36·o-00----2.0-1----942 e21-- --9-42-o-2-1---- --0-..00----94-Z .. 4-4- - - .23 - --- ---1.S-5- -- - - .• 02 --94.i 08-0 - ------ ·-- __________ _ 
120. 7. 84. 29. 11. ,a. 29. 10. 12. 941e60 

,76 062 4.54 1.00 .oso 0032 0065 0038 940020 151.99 
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3470 ENCROACHM~NT STATIONS• 
9000000 3o26 944056 

120. ,. 83. 
080 149 3o79 

- -· • 0 Oc04l-----~64-.- ----- 364 .- --

396,0 53100 TYPE= 1 TARGET• 
o.oo o.oo 944,72 .16 2,26 
35, 3. 22. 38, 10. 
.92 0060 .040 .010 .038 

-i64o---- -2-------. 0--- - -0~ -- o.oo. 

135.00.J 
102 
131 

941.30 
- t22.6iil 

94&130 
944.30 

40llo31 
___ 531 o.0..0.- --- --

I ,.,I 
I Di'- --•SE-CN-0-90-0--'l-oOO.O------ - ----------- ---

3370 NORMAL BRIDGE.NRO= 15 MIN ELTRO• 

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

• 944100 MAJ< ELLC• 943. 201 

• 3470 ENCROACHMENT STATIONS• 396,0 53100 TYPE• 1 TARGET= 
----91>01-o00---3,4-0----9-44-o-i'O------Oo.0-0-- -0-.-0-0 ~44o--1.S.--.---•06,. - - 001 -

e1, 120. 60 29. 85, 7. 12. 51. 101 
180 .as 2.51 1 .67 .040 .023 .040 1038 

- · --·>v 0 045-33-----1 • --- ·------'1 o- - ------'I-•----- 3 ---0 --- -0---- ----'l-1 e-30. 
' :. 
~ ' Hi- -~., 

ii 

I 

-11-SEC-M-0-9-038,--000 ---- ------ --------- - - ---------

3370 NORMAL 8RIDGE,NRD• 15 MIN ELTRD• 944100 MAX ELLC= 943,20 .,.,: 
I -{ I_ ------

3470 ENCROACHMENT STATIONS= 39610 531,0 TYP'.!:= 
--------- - ---- ---------- --- -

1 TARGl:T• 
,, .i., U/S FACE OF NASHWAY DRo CULVERT, BS>113 

------ -- --- -----
ifi .!, BT AND GR STATIO~S HAV! BEEN SKEIIE~ 01 Oo90 

·· 11'---------9-03B,-OO-- ----315-4--- --94-4-.84---- -O-,-o.o ---- o •. oo ___ 9.44 •. a7 ___ ...... o3 __ .1.1. 
120. 10. 231 36. 12. 130 64, 100 

• ! .a1 .04 1o82 1.35 0040 ,023 0040 0038 
- --i,0-0c.~,40-- -- 37,... -·- 37,---- ---37,---- --- --2--- ·- ·- ---0-- - --0-- ---11030 . , 

J - --i.-SECN-0-9019--o 000------ ---- -
"' ., 

3470 ENCROACHMENT STATIOMS= 39610 53100 TYPE= 1 TARGET• 
It ---- 9'0-39-, 00- -- -3.-5-2- - - 944082----0-• 00 --- Oo--00---- 944-elW------ 007 - -- - ..•. oo 
'.· 1200 6. 650 490 12. 24. 640 10. 

•1· oa1 048 2o73 077 0090 ,045 0090 0038 
;', 11- ----o-0-0-3-543------'l-.--- 1-o-----l+-------1---------0--- -0- -------0-oOD-•. , 

1350001) 
--- _,03 ___ 94.4,.30 --------- ·----·----- ---- -----

130 944,30 
941030 396000 

--135000---53-10-DO. ------ ------ ----·-----

135-eOOO 

sec. u 

.01 _--944o31L----
13o 944030 

941.30 396.00 
135-,00 _531 .. 00 . 

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

--- - - -------~. - - --- --- - -------

1350000 
-· 002- ---944-.30-------

130 944030 
941,30 396.00 

--135,00---5-3~ 000----------

--4SEC-N0--9·1-16o-OO~---· ------ ------------------------ -- ----- - ------ -•--------------
SECNO DEPTH CWSEL CRIIJS WSELK ES HV HL OLOSS BANK ELEV 

• · CJ , QLOB OCH QR00 ALOB ACH AROB VOL TIIA LEFT/RIGHT 
'----- -T-INE---V-L.O0---V,-CH VRO!! X.NL---- XNClf K¼a. ________ WJrl ____ .. --- .ELUUL .. __ s_sJ ....... ______________________ --

'" SLOPE XLOBL XLCH XLOSR I TRIAL JDC I CONT CORAR TOPIJID t!:NDST •·· 
,. I, 

- - -----. - - ----- - ---- ------- -------------
; •. 77> UIS l"ROM UIS FACE OF NASHUA't' ORo CULVERT_. VS)114 

------------ --- ----- ---- -----p ])------
' 9116000 3o27 944097 OoOO OoOO 945,02 005 .lJ 120. 19. 900 11. 34. 46, 290 

- -------082- -- --o-5-4------- -1-•-lj\.5----e-3S-- ------·o--08-5-- ----- • 043 -- - -oOS5 -•. , ••000863 77. 77. 77, i O 0 

• 11SECNO 94660000 
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o.oo 
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•,· 9466oDO 2080 965.3D a 15. 90 57. 
re-., 089 .49 11 73 
, ;· ,0000945 350. 350. 
! \:,' -- -- ---- -- - --------- -- - -J ,, ' I 

fl'• 0 0 
9o 

.38 
350. 

0 .oo 
18. 

.o 70 
2 

945033 
33. 

0042 
0 

.o<!i 
24 • 

.oso 
0 

------- --------- ---, - -- ---- --

• I IIISECNO 10071,,000 
11 

--- --- ----· 10312> UIS FROM UIS FACE OF NASHbJA\" ORo CULVERT, • VS> 116 

,,, 1- - - - -~l-0-0-7-1-o00----3007---9 4-5 ,4-7-----0-.-00 0 .-00-· -94-5,.-4-7-------• 00-
1 750 Oo 140 61, o, zao 337. 

• ,', 1.sa o.oo ,50 .1 a .010 0042 o095 

031 
1 1 • 

,1038 
IJ.00 

oOO 
11. 

942.50 
S7o34 

SEC• J( 

94<! .. 0-0 
944020 
34 • 8<b 

122 o 20 

o-13 . -e-l>-1- . - 947..o 1-0-.. -- -- _ --
140 ,,. 945000 

.038 962.40 ,2.79 
lJ -- - --"'O 0-0 0 0 92- ---~.0-5-o--60-5 o 6!).S o----- 3---___ ()_ __ --- --· D llobO.--. 2 7_9 o,!6_ --342 oll.6 __________________ ----- __ ... __________ --. , 
, ·- -•SECIW-108-3-1-.,00.0- ... -- ------- ----------- -------- ---------- - -- --. , 15)0/S FROM D/S FAC£ OF YEST MAPLE ROAD CULVERT, VS>117 

---------· ---------- -~ ---- --------------- - --------

-·· ' ' . , 
10831100 1o74 945,64 

75. 27. 480 
, - ---1-o 67- ----o 8-&----- - .3.,. 34 
·0007383 760, 7600 

OoOO OeOO 
Oo 30. 

- --~ •. o.o- --- ... 10 0- -
760. 2 

': jJ --- ----- ---------- ----- - --------
• 11SECNO 10845a,OOO 

945075 .,2 
140 Oo 

_,,..0-45 ·- - ·O 100.--
0 0 

023 
180 

"039 -
OoOD 

S!l:Co 1r 
- -- - -- -- - --·--- - ----·---

006 
190 

943,.90 -
C,4 o ,!3 

944050 
94507(1 

.. S.56,66---·-- --- .. __ _ 
620,90 

--31,7 0- E-NCR O.A-C~114-Etl--l--S-l-A-T-I-Q1N"8=--~614-.-0-----619-.-0-T--l' P-E= - .. -1- T-ARSET-'=-- - . .. _5 ,-0()0---- ------· --------... 10845.00 S,40 945070 o.oo D,00 945.84 
zs. Oo 75, Oo Oo 260 

013 .01 .01100000.00 
0o 160 19, 100000.00 ,, 

---------1-06-7- -- ---OoOO--- -2:e9-3--- -O-e-0-0-------...0-9!>-- - --0045-- .... 095__ . ,.039 ___ 940_.:rn .... a14 .. oo. ______ _ 

•· ~003920 140 140 140 1 0 0 o.oo 5.oo 619 • 00 

I 

, 111:;ECNO 10846 .. 000 
• : I .SECNO DEPTH CWSEL 
-- g»-- - --- -· D- ---·- -t!LO-B--- ------OCti'--

, TIME VLOB VCM 
• ,. SLOPE )tLOBL XLCH 

·" 
,; .. ' 
·, 

CRI~f WSELK EG HV 
-- -CROB - -- -At.OB----- -A.CH-------,l.ROEI --

VROB XNL XNCH XNR 
XLOBR I TRIAL !DC I CONT 

HL 
VDIL 
l;!TN 
COl~AR 

0LOSS BANK ELEV 
- TUA -- _ LE.E T./iU.Gf:lL _ 

ELM IN SSTA 
TOPMJC ENOST 

. ' ---31,-~E-N C.RO.AUI M-E-N-l-S-T-A.T-l01HS= 614 o .0 619.., 0-U.f!.E .._ ___ j --l AR.Gi:.T_,;_ -- - . _5 o.OJ).0 
·
1 10846,00 5o41 945071 o.oo o.oo 945084 013 o00 000100000,00 

• 750 0o 750 O, Oo 2b, Oo 180 1•~0 100000.0() 

-------•--· --

-- ---1 067-- --0-.0-0------2:., 93---0-,-0.0- ---.-080- .o24-----•080--- -,o 039 94.0.,:so -6-1.4 •. 0.()_ ________ ---- ·-·- __ 

ie ,!J01109 lo 1o 1o O O O ID,00 Sol)O 619,00 

; :•1U _______ _ 
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i• 
.... 

:: 

•· 
• 

SPECIAL BRIDGE 
- ---- -------

S13 XK 
o.oo 

XKOR 
2o30 

COFO 
3o02 

ROLEN 
o.oo 
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---- - ---- - ------~--- ---------------
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IEGPRS EGL \IC 
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• 3495 OVEl\~ANK AREA ASSUMED NO~-EFFECTJIE,ELLEA• 948.60 ELREA= ,., 
' ,, UIS FACE OF WEST MAPLE ROAD CULVERT, BS>118 ,,, SFCo l 

.. ----- ------- - -• - -- ~--- ------· --- - -- --
, ' I 
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--- - ---- ------------ -- -----. --- ----- -·---------·--.• , 

' .!! 
•, 

" 

------------------- -., 
' -in -------- --------- ------ ------- ---- ·------ ----- -- ------- - --- - -- ----------- ----- - - --•. : . ,, 

JI ., 
----- --- ------- - ------------------ ---------~--- ---- --- -- --- -- - ·- - --------- --------- --- - ·• ----- - ---

' .s: 

• 
• 

1 ' 

: . 
' JI,'. 

• 
• 

" 
, . 

• 
• 
• Ii , 

•• 
• 
•• 

~ i&•-------------- ------- ------------ -·------------------
~ ·~o 

; ~i· ,, ' 
-------- -- -w·-i' 11 ~-

•• 
' ,;,. 

~ •. -
'..i · 4 

••• , · ·ie:•--------------.,, 
, I 

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

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

• 

•• 
-• ------- -------------------- -------- -------·- -

--------·- -- ---- ------- -- -- -------- ,. 
----------- - - -- ------- -----------· .J ,. 

----· - -- - ----- ------ -- -- ______ ..__ ---- -~ - - -- ------- - -- - ,,. 
------- - - - - --- -- ---- - •- ---------------------- ------· - - -

• 



. , 
ll!'Jl'*II IO II UI 1!1111 UI JII II Ifill Ill IU If II JI II lf II II JI Ill M If II IOI If If fl If I!! If ill 1111 OI Ill *Ill !Bl ill II 

HEC2 RELEASE OATED NOV 76 UPDATED AU~1977 
- - ---ER·R-OR-G-ORR----0--1-,02- ---- ----- - ------- - -- ----·--- -- -

MODIFICATION - 50,51,52,53 
*llMflll • llHIOIIHJl • N•llllllJIJllllll•llW•llJ11•••••••••••••••••11•1111111 

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

• T1 5850-10, FIS - YEST BLOOMFIELF TYP, PM n RICHARD ZANOTTI 
'' ------T-2- ---50-YEAR- -F-LCOD--• - - - --- -- ----

• T3 PEBBLE CREEK 

14;1-- -J1--I-Cl-!ECK---J.~ ... o----1H-t4.V ----- W-la-------Sl-R-----.ME.T.R-IC---- .HV I NS. 

• -1. 3. o. Do 0.000000 o.oo o.o 
---------

) 

_'. ,, I J2 Nl'ROF !PLOT PRFVS XSECV XSECH FN ALLOC 

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

C --- -- - .. l!S~L ___ f':Q ___ _ 

o. 893.014 0.000 
-- . -- ------

If HI .CHNI!l [TRACE 
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• If PROF 2 

CCHV~ ,300 CEHV= .soc 
11SECNO oOOO 

-S·EC·tHr--OEP-T·H-----CII-SEl--- · -CIHllS IIS-F.-LK- ---1:;G - - · ---- ttV- --- -- H-L-- OLOSS - -BA.NK-.ELEV __ _ 
Q CLOS OCH 0RO3 ALOB ACM AROB VOL 

• ' TIME VLOB VCH VR08 XNL XNCH XNR llTN 
I ft ff--- ----,$ l-O-PE XL O BL- --X-l C#---- --KUHl-R---J+R.J-AL----10,.___ ____ J.cO.N-T - ·- co R.AR_ 

T~A L~FT/RISHT 
fLHIN SSTA 
_'fO P Ill D.- ---· E.N.DS.J ________ _ ., 

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

• 3470 ENCROACHMENT STATIO~S= 220.0 335.0 TYPE= 1 TARG!:T• 115,000 

-- ----- -Ut-S-F-~E-OF----14~-l-L.E-R-OAtJ.,-CORP-OR-A TE---l!-0~0.AR,~Y-- -- -- - - . - -- - .. -- SEC ..._ .A- - - - -- -. - - _ --------- -------- -- - --- ----- -----., 
OoOO 6031 893,01 OoOO B90,16 893004 002 

-- --- -31-5-o----1-35-•·- ----1-53•-- •· ---28-.----1-8-9-o----94,-- --40 .. - -- -
0,00 ,71 1o62 069 .055 ,040 0055 

,.·000228 o. o. o. 0 0 0 

o.oo 
- --0. - -
0.000 
o.oo 

o.oo 
-- .o ..... 

886.70 
115,00 

890.00 
- -..&S.ll.40- ---- -------- - - -- ---· -··--·- ------

220.00 
335000 

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

•SECNO 10,000 
------ --·------------·- ---,,.... --- ------------ ·-------·---·--------- --- - --- --· 

• 3470 ENCROACHMENT STATIONS• 21000 345.0 TYP~= 1 TARGET• 1350000 
.. , 

- - - ----1-0-}-U/-S--FRO~-U/-S-FACl$--0~1-4-H-ILE--410P.O-,-VS->94----- - -- . S ECo B --· ---- - - -- . - . --------- -- -

• 10.00 6032 893002 OoOO 890034 893,04 002 .oo oOO 890000 
, ---- --- - 3150-- · ---1-39-.- - - ---141-o -- --- :!,6 2-1-2..-- ----94-----~-- - - . -· - -0 .. -- ---O.•- --- --.Sa~o40-------- __ _ ------ ----- ---- --- - --

• " .oo 066 1.49 062 .oss 0040 ,055 
0000193 100 10. 10. 0 0 0 

o O 36 
o.oo 

·!Bl----------------------- --- -- ------------ -- ----- - --- -- ------

•· mSECNO 95a000 

•· 3470 ENCROACHMENT STATIONS• 90o0 22000 TVP!E= 1 TARGET= 

' -- -- -- · -- -------9-5-)--U./S-FAO-l'I- UIS- FACE-OF 1-4 -MI-LE-R-O-AD•VS>-9-5-------- ----· -- -- - --
. ' 

.,, 95000 6034 893.04 o.oo 890057 893006 .02 .02 
0 

----- ------ 31 So-·-- - -2-8-o -- - l490---
1• I 

: ,,1 e03 038 1o57 
0 • I 0000184 1250 850 

---1-380---- ---- 74.- -- -9-5,----11-40--- - - -1- • 

079 0065 0037 0055 0034 
75. 0 0 0 OoOO 

1>86070 210.0,0 
135000 345000 

130.000 

SEC • .C.-
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- ---------- ---IJ: 
' t•· •SECNO 165,000 : .• 

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

•

·;11' 3470 ENCROACHMENT STATIONS= 100,0 220.0 TYPE• 1 TARG~T= 120:000-- --------------------------·· 
165000 5o26 093006 OoOO 890,60 893003 002 102 oOO 887,80 ,. 
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.,. ttSECNO 191 oOOO 
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• T !ME VLOB VCH VRO!! XNL 

ACH AROB VOL 
INCH XNR aTN 
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PRESSURE AND WEIR FLOII 

--EGP-RS<>------<E-Gla-llC:--- - -1-13---- --0-U-f l-R--------OP-R- -- -...____fl_lU! E-A- -- -l-R AP-EZ.O I 0 
AREA 

896.58 893.08 o.oo 246. 69. 43. 45. 
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J91,00 

_ -EL lJUL 
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• --- ------------ ------ - -- - -•. , ,. 

-347-0-- EN CRCAC-HMEtH'.-S-T-A-l-!Q#S=--- ---1-0 0 .. -0----2-2-0... 0---T-V-f!-E=- -- - - -~ - - l-AR~T-= 1-20.000--------- - ----- ------------------- - --- - - ------

• 
1 UIS FACE OF BRIOG:: IIAY CULVERT• BS>96 SECe D 

181---------------------------------- ------ -------- - ---------------
' 191,00 5,32 893,12 o.oo 890,71 893.13 ,01 ,05 0,00 887.80 

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

• 31s. 144, B6, as. 167, 1s. 89. 2,. 1. a.:ia,oo 

:e .. i 
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,000118 26, 26, 26, 1 0 8 o.oo 120,00 220.00 
,, 
I--------~-----~-- --- - ---------------------------- --- -- -- - -------- ------
ft.' 11SECNO 384,000 
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,.oo 
____ 3,_ 

,033 
0,00 
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•• 60) 01S FROM DIS FACF. OF PEBeLE PT CULYEltT, VS>93 

785000 3o92 B94e42 OoOO 893062 894096 054 
3150 160 296. 3o a. 49. 2. 

008 1oB6 6007 1o36 0050 0032 .OSO 
·• 0-04 53~---- 39 3-.-- ·--3-93-o- ----3-9-3-.-----2 - - ---- -0--- -· -- ---0 . . ': 

1o42 
3. 

0032 
0..<10-. 

S'::C • F 

• 13 ,. 
ego.so 
.. 31 .23 ...• 

892080 
893060 ,a. 77 

..s..o • .o.o .. _ - ---- ----- - -

ii - --•SEC-N0-84-5-oO-OO----- - --------------------
e: 3470 ENCROACHMENT STATIONS= 80o0 14500 TYPE= 1 TARGET= 65 • 0 00 

-'86 5·1 00-=-=--=- 4-. 4-5-=-=--8 9 5-. 05---~---- 0-.--{H)-- ---8-93,.-84- --89-5 c-l-3--- - -- -• 23 - e ~-3- .. .,Q\L . .3.92.00------ --

• 31 So 61 o 2070 470 280 460 190 3o 
009 2o20 4o47 2o44 oOSO 0032 0050 0032 

1 • 891030 
890.60 96.85 

• 
• 
• JI; ' -D ~ , 

•• 
' •-----,.0·03-1-78----60-.--- --60 .. -----60-o---- 3 ____ _.,_ ___ - --0. O .. OO. . _ 4 o • a.o. __ . 13.1 .• .os. ___ _ -- --- - _ _j 

•· " I-------~•·----~------•-------------
:.;,j SPECIAL i!RIDGE 

~ u ·· -$6-X-K·- - ·---Xl<Ofl-- -- -COF Q1--- RDLEI\I------ B"-C---- ~\IP---- --BA.l!EA t., o.OO 1.74 3o02 o.oo 12.00 o.oo 48000 

•• 
- -- -111S€CNO- 871-o-0-00------ -· -- - ---- - - - -- --- - ------ - ----- ----- --- -

PRESSURE AHD WEIR FLOW 

•· EGPRS EGLIJC H3 OYEJR QPR BARE A TRAPEZOID 
AREA 

---i89-6o 2-1--- 89-$-o-7-l---- - -0.-00-----3-2-.--- -----281-.- - - -- -48-o--- ----48• 
'I ., 

. ---- -------- - --------- -------------- -- --~~-----------r~ 
•·· 3470 ENCROACHMENT STATIONS= ao.o 14500 TYPE= 1 TARGET= 

, ' --- ------ ·- - U-/-S-f-A-C£---OF-PE86LE PT CULVERT-.o-8S>99 -- -- - -- - - --

• ·' a11.oo so21 
•; . _______ 315.- · · -- - 60 • 
J., .09 1038 

•,, .n 01020 260 

895081 
---<13.- --
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o.oo s,,.o, 695097 
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1 .so .010 0032 
26. 2 0 

• 'j 6 
·-· --28-. 

,070 
3 

---------- ---- - ----,, . 

,; • .ii 
" 

IISECNO 1325,000 
Cl' I lfl ----------•------------
6 1 454> U/Si FROM UIS FACE OF PEBBLE PT.1 VS>100 ~- --- -i-3-2-5-.-GO-----3 • 4 0- - -8 9-6-e 90- ---0-• CC ---8-9.6-.-0-5-- -8--9-7-•-1 3- -------2-3---

.69 
. -.3,. 
0032 
o.oo 

"-·--- -------. -- -------------------

SS --- . - .. ELC.,UI ... --ELC.!i!J, ___ _ 
o.oo 890.60 890.60 

ELLC EL TRO 

894o60-----A9S..4-0---- ----- ----- _ ----. 

65.000 

o.oo 892.00 
- - . -1-o----· .891---30-------- ·------
B90e60 92,32 
47043 139. 75 

SECo H 

315 a o. 31s. oo o. azo o. 4, 2, 915,oo 
e • . , .12 OoOO 3,86 o.oo 0050 ,033 • 060 • 032 393,50 17,01 
I .. ' ------'-o0-0-3-546 454, AS-4, 45.4 ____ _;:, ____ ....,_ -- 0- __ ....Q.,00---46.e.3.9 ____ 63_.3.9 ________________________ -------

. ' ..... ms EC NO---1-7-9-5 ,0-00------ ----- · ------- ----
' ' .•. , . ' 

" 
924> UIS FROM UIS FACE OF PE98LE PT, V S>101 

H-- 1?9s.oo 3.6o 898.80·- o.oo a97.92 a9_9_.3_1, _____ .s4-- -
• ,., 315. so. 187. 67. 27. 26. 21. 

;., -- ---e-1-5----2e--9-3----7-o-2-8------2~-Z7-- --- -o0-50---- -•-032-- --- o.0-50 - .. 
'' •:.O 05528 470. 470• 470, 1 C 0 . , 
' ' ---------------

• 11SECNO 22350000 
,5ECNO DEPTH ,C\ISEL CRHIS WSEU; EG HY 

" . n r I r- ,-, r rf./ , 'l I:> n r.J ... , nn l'U 

2.05 
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o.oo 
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• no 
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TIME 
SLOPE 

VLOB 
XLOBL 

VCH 
XLCH 

VROfJ 
XLOBR 

XNL. 
IHtlAL 

XNC!f 
IDC 

XNR 
JCONT 

HTN 
CORA!! 

fLMJN 
TOPIHD 

SSTA 
E!vi>ST 

" - - 3470-E-l\l.CIW.L\,CHN-SN-T--S-T-A-T-JONS= - - --5..5-.D-- 1-4-1.....0--- T..Y 2..l,;;_ -----l- - . TARGET= ...... :,55•00.0 ....... ------- -- -- - -- --- ---- -- - -

• 2235000 Z.88 901.~8 OoOO 901012 902072 .74 3.28 e10 9D3o30 
315. o. 315. o. o. 4~,. o. 6. 3, 903,50 

-- --- ------+-1-6----0-.0-0 _ ___,6.9JJ. o. o.o __ __.,,05.0 ____ ___.._0 .. 12 ____ .o .. so ______ • 032 ___ _s92..1 o ____ 6.Z...Aa... .. 

• '0010573 440. 440, 440. 3 0 0 o.oo 25.47 92.94 

----- ---~·------ ·--------------~ --- - ---- -- -- ----- -- - --~-·-. ,. 11SECN0°2236o000 

I:~ -- ---l 3-ZO ~NORM AL -S~-1-D-G.E-.,...NRO-=- - 8 - H.l.~-EL-T.R.D.=-9 ~..,.3Q_JU X-EL LC.= _..9.0..4...7 0 . .. . / -· -------------

---- -------- -·-- ------- --

-- 3470---ENC.ROAC-HMEtlT-- S-T-A-l-tONS=-----. -S-So-0-- ---141-•-D--T.YJ>_~;,,. -- __ .:J __ lJlRGET"' - __ .. -55 ...OOQ - ------- _ .... __ 
I' ~-l1 2236.00 2,S9 901.99 0o00 901021 902073 ,74 • 01 ,00 903030 

315, o. 315• o. o. 46. o. 60 3. 903.50 
I, -----o-16---0 o00----60$9 - --0..-00 ,,_().5_()_ ____ .021.z ___ ,,Q50. . - ..... 0.32 ..... &99 ..... 10. ___ ..6:J..1,,.7.. ______ ., ________ -- -----
I 

•· ~ 010538 ,. 1. ,. 0 0 0 o.oo 25.48 92,95 
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•SEC NO 2242• 000 

1l-- -337-0-IH)-R~ AL--M-I-0~-•XR-D=----& -MI N--EL lR-D=--....S.02i-.30 .... u.u .. Et.l.C=- --9.040-10-. , 
.,. 1- --- 341-0-- ENCR l}A-C-tiMEN..f-S..f-A-T .J4NS=-- ----5->o -0----1-41 e-O----t-'t-P-E=---- -- 1 --- H1RG-ET.=-

... , I U/S FACE OF PRIVATE WALKWAY BRIDGE, BS>102( 

•!.,-... 
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• JS .. . , 
------- ---- ------------- ---------------------------
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Oo 

.os.o 
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--- ----- ---
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6. 

0032 
o.oo 
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s~ c. J 

,07 
3, 

899.10 
27066 

903,30 
903.50 
661.62 
94.28 

,--- -34'l'0-E~CRO.A..CHME.N...T--+r-Al-l.ON.S=------5S .• .0---1..4t..,.O. ... ..l' .. Y.E.f,,. ____ -1 __ TJIRG.E.T=- ..... _.,.55 •. 000 ___ .. ---------·----- -- ._ _______ _ 
2'243,00 3,25 902,35 o.oo - - - - .so .01 .oo 903,30 9011 ,42 902,EIS 

315. o. 315. o. o. 5•· :>. o. 60 3. 903.50 •:1 -------o-16 o .• 0-0-- --507-0 o.oo ,....050 • 0Jl2 o-0.50-----o0.32 ____ 3.9..9_.fQ __ .. 66 • ..60....... ________ _ 

·• 0 06256 1. 1. 1. 0 0 0 o.oo 27,70 94.30 . \ 
' 1· ---- ---------
' 1 1t$ECNO 2420,000 ·•' · \'f---3265-0..I-V-JO-f,O--F--L..O'.,_ ________________ _ 

• ---- 347-0- ENCROACt!ME#T-ST-A-T-IONS=-- ---8-50-0-----13-1 ... 0.--TY .. P.1::-=- .... ..J_ TIIRGET,;, 
_. . 2420000 3o51 903041 0,00 90,!,313 903.li8 116 ,62 
;, ', 3150 630 105, 67, 290 4<>• 32, 60 
:· :_ .. - - .-- -o-13----2,-14----3• 84 2 • 1_,_ ___ .,1150 ___ ,_Q_;~-- _____ ...oso. • 032 ., ,002241 1770 177. 1771 2 0 0 o.oo 

I --- - .. --- ---- - ---------
. I ... : SPECIAL BRIDGE 

• ;1•1- SB XK 

• o.oo 
XKOR 

1 • 71 

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

COFQ 
2,85 

ROLEN 
o.oo 

BIIC 
14000 

9WP 
o.oo 

BAR!:A 
42,00 

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

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

.46,000-
.10 899.90 
3, 900.00 

. ..89 9 • 9 Q ____ ... JI 5_ • .D o_ __________ _ 
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•SIECNO 24500000 
.SEC NO D•EPTH 
Cl QLOB 
TIME VLOB 
SLOPE XL00L 

Cl/SEL 
CICH 
I/CH 
XLCH 

---4----- -·---- -------

P~ESSURE AND Y!EIR FLOW 

CR I 1/S 
OROS 
1/1108 
XL03R 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
1,A O El 
l(NR 
:!CONT 

HL 
VOi. 
l,IJN 
COFlAR 

OLOSS 
TijA 
ELMIN 
TOPWXD 

DANK !:LEV 
LEFT/RIGHT 

SSTA 
:iNDST 

---- - - _____ , ------------------------------·--- - - -- ~-- ---------------------------------------

E,GPRS EGUIC H3 OIIE IR Cl Pl~ BARE A 
- -- - ------ - ------ ---- - --- -

TRAPEZOID 
. AR-E.Jl ---

43 II 904091 904.08 OoOO 560 2!58. 4 ;2 • 

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

3470 ENCROA~HMENT STATIONS= 85o0 13100 TYPE= 1 TARGET" 

---------------· -------------- -- --- --
U/S FACE OF BRIDGE IIAY CULVERT, BS)'103 

ELL.C 

903.00 

460000 

SEC, i: 

.:LTRD 

90306:l 

~ f I J*------2-4-50., 00------4-o4-3--9-04-e~-3-----.0e-O-O--- -9.02.o-S5---9-04• 42-------o09- a BJ> __ ----Da.00 ----U9.o90-------- --- --- ------- - _ - - - -- . ---- --
' ' ' 3150 640 1780 730 430 61 e 470 
~ • 

1 o 18 1 o 4 9 2 o 91 1 • S 6 • 0 60 o O 3 2 • 0 6 0 
60 3o 900a00 

.032 899090 asooo 
-- •,0-0-10-10------l-O.-- ---- 3-0o-------30,- - - 2--- - -D- - 3 lloOO 46000 -- 131 .• 00- -------- -- - --- -- - - -. ., 

' -•~;ECNO 25300-0cOO ---- --------- ---- --------- .. ------ - ____ - ______________ ---"----- _______________________ _ 

• 
SECNO D1EPTH CIISEL CRl!IS IISELK EG HV HL OLOS!, BANK ELEV 

'' Cl Cl1LOB OCH OROB ALOB ACH 1,ROB VOL HIii LEFT/RISHT 

'f'l 

'· - -- ---T-Ifll-e- ---!J-bOB-----VC-H- --- --V-R~-X-N-L- ----11-~~H----- -lUiR-- - -- -UT-Id - - - - ~LM IN --- ... ss.T A- - --- - ------- ------- - -- --
• :, SLOPE X:LOBL XLCH XLOBR I TRIAL JDC lCONT COFIAR TOPIJl[O ::;~OST 

· Ill----- -- - ------- - ------ ------ -- ------- -------- -- --- ------~-" -- - -- -~ - - - -
3685 20 TRIALS ATTEMPTED WSEL,CUSEL 

• 3693 PROBABLE' MINIMUl'1 SPECIFIC ENERGY 
-3-1'2-0,-CRITICAb- DE-PTH- ASSlJMEO- - -•.. , 

3470 ENCROACHMENT STATIONS= .o as.o TYPE= 

J. . ,, 80) UIS FROM U/S FACE OF BRIDGE WAY CULVERT, 

1 TARGET•• 84.999 

V :S>104 SEC• I. 

'' - - - -- -2-5-30-..00 ----3.-38-- --904 • 5~ -904-e-5 8 -903.-8-1---9-0-5 a-10--------• 5 2----- - - • 24 - .. i~2--- 90 6._SO- -
J' ., 315a 0e 195a 120e 0, 27e 560 7o :s. 902060 

~•"' ,19 o.oo 7a18 2o16 ,090 0045 .100 ,,032 901.;~o 21,46 
·, 1) •• 0-1-S-9-2-5-------<60.----80..---1-2-S-e----ZO 1 ---0----- -0-o O 0. - ----63 •5'"----8.Se--0.0---•. , 

---•SECNO- 28-30.~HlO-- ---------- ------ - -------------- ---

• 3670 ENCROACHMENT STATIONS= 220.0 470e0 TYPE= 1 TARSET'" 250a000 

MANUFACTURED SECTION FROM 2-FT CONTOUR MAP 
-. ' 

- --2830-e 00------3.68 - 9-06,.-5B---0.o0-0---9-1).5 .• -95----9.06a64-- -- --006-- -_:I ._40_ _ - a'l.6 ____ 9.0Sa-00- ----- -- __ 
31s. 100. 130. as. 113. 44, 123, ao 

., 024 089 2:o93 a69 .090 0045 .,oo ,,036 
,.. 905000 

902090 220.00 
I , , Js----1e-002-0~~ 380o----~>0-0-o-------2.a-O.. ------0--- _____ Q _____ t0,O0. _ 2.21 • ,18 ___ .41,. 1 .•. 6 •- -------. , 

, 

---~- --- - -

-----------

----Ni>E-CN0--30-lOe 000- - --------- ------ - -- -- --· ·- -- - - ---- -- - . -- --- -- ----- - --- - - - - . - - ·- - -

•)· 3670 ENCROACHMENT STATIONS= 320.0 60000 TYP~= 1 TARGET•= -320.000 ,, ------- ---------·· --- ---·------ ---
MANUFACTURED SECTION FROM 2-FT CONTOUR MAP • ~r\"2n r-n. - . on'"'• 4 n. •• n. ,. . ., ' c:- n ""'' -•1. • n r~ .,~ ,.. n, t;' ,i:,, , .. 

• 
• 
• I! 

, . 
• 

II 

, .• 
• ft:'r 

• 
• 
• 
• 6•, I 

• 
• 
• ,. 

.• ff1 ! r /I 

•• 
• 

,,I ,. 
I, 

:• 
B_:, 

• 
I • 
• 



• 
'I IM 

:el 
-,_,,', 

315. 
.27 

.o 04026 

159. 
1.06 
2so. 

133. 
3e61 
200. 

23. 
.as 

125. 

1500 37. 
.100 .046 

3 0 

27, 
o 1 00 

0 

9, 
,,034 
10 • DO 

!; I 
904 • 00 
17501!1 

905,80 
320 o 00 
495,61 

;' 

L :~ , ---- -11~;ECN0-.:~03-5-e-l:100---- - ------ ---- ---------------· ----•--·----- ---------- ---------

• : 31,70 ENCROACHl'IE;.i'IT STATIONS== 320,0' 600.0 TYPE=- 1 TAP.Sl:T,= -.320,000 
·. - ----- --30-8-5 • 00 3,-09--9 0-7--..39 0 e-0.0--9.04...Sl-- -9.-0.-2....49--. -e-1..l -------- • 25..-- - . - -• (lj -~0.6.e.1_1)__ __ _ -- -- --- ----··- ----- --

• 315. 156. ,, 137. 22. 142. 36. 25, 9. !i, 906010 
! .27 1,10 3,81 .89 .100 ,046 ,100 • 034 904.30 320.00 

- ------ -00-0462-~-----65 ..---- --55,,--- - - -3-5-e ----2 - ---- --0-- --·---- .. 0 - -- I)• 0 D - 174,1•4-- --4-9404-4 -·--

•· 

• 11 ' 

• 
•• 
• 
• - jll ---•SE-C-N-0--3:i-30-o-CIOO-- --------

• 
'' SECNO CIEPTH CLISEL CRHlS I/SELK ES l~V HL 

------------ - ----- -- - - - ..... a 
OLOSS BANK ELEV 

0 QLOB QCH OROS ALOB ACH ARO~ VOL TWA LEFT/RIGHT 
- ------T--HI-E--- -V'.L-08-----Y C-H-- -V ROB- --..--Ni-.---X.NC-H- --:K-NR- --· .WT N . - -·- ELJ'lUJ __ ---S.S.T-A----

•• SLOPE XLOSL XLCH XLOBR I TRIAL !DC ICO~T CORAR 

', I ------------ --- --------
'.e, MANUFACTURED SECTION FROM 2-FT CONTOUR MAP . ,; 'I,~- -.,, 

3130.00 3,09 907.64 
315, 187. 116. 

---- -o-2-8 1,-0-'1- - ----3e--08-
•e O 02853 65. t,5. 

0,00 907,08 907.70 ,06 
13, 174, 38. 24. 

-,-55------ .. 1..00--- --.04.6---.1.00._ 
30. 2 0 0 

,,I ---- -· I --- ---·-- -- ------ --- ----------

• •SECNO 3180,000 

'I · -- - -- -1'1-AMUf' ACTIJRED--SECT-1-0N FR0~---2~F-T-..CON.l.01UR.J1A"'-P--

• ' 3180000 2e97 
_, ,- .. ··---315, -·. --- 7-3• ·-

: .29 1.09 
• I 0009878 650 

90 7. 77 
- 201 .. 
· 5e63 

so. 
:II------------··---- --· ----·· 

• , •SECNO 3230,000 

o.oo 907,19 
. __ ..4.z.. - - -6-7 •. 

1,67 .100 
35, 2 

908,10 
---- --.3.~-

.046 
0 

• 32 
----25 .•. 

.100 
0 

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

.20 
10. 

-- -~--033 __ 
10.00 

,26 
. - .1 0, 
,,035 
o.oo 

' --- -- --.SEC-NO-. [~liP-1'.ff.-- C-11.SEL- --- CRUS----- Y.SELK. -··~.EG .. .....111V. - • - .. -HL 
Cl CIL08 ClCH QROB /iLOB ACH ,AROB VOi. 

•- THiE ~ILOEl VCH VR08 XNL XNCH ;KNR I/Tl~ 

TOPUXD EnDST 

---------- -··------------

.01 
!i. 

904 .•. !,5-
173ell1 

905.90 
906e50 

_ ..52 .•. 95_ ·------
226 o 77 

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

,'13 906,50 
6, ... 905.,.90 .. ________________ _ 

904,aO 50043 
142,;~2 192. 75 

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

_QLOSS .. _.6AN.K.£LE..V _____________ _ 
TYA L~FT/RIGHT 
!:LKHI 5STA 

,. 
• 
•• 
• B 

" • 
• 
• 
• t .... I. 

. - -- -SLOPE--- ---,)il-OBL lCL.CH---XLOO.fl I lR-l-AL--Inc I C.OIU---C.0.!i.AR - .f.Of> 1/J[O .E.)W.S~--------- ------------- - - __, 

~. I 

' 

' :-•1 
- -7'185--#-1-NUIUM--SP-Etl-F-1-C- ENERG-Y----- --- - .. 

3720,CRITICAL DEPTH ASSUMED 
------------------- --~ -- --------------- -- -------------- --- -----

; fft--------e-5,Cl-)--0/..S-f'-ROl'I- -0/ S-~A.CE-Of-UR.M.I.N.G-1'..0lL.a.O.AO...-Y.S>~t...O 5--- --------SEC , __ IL ______________ _ 
> ' ,. 
J." 0 

•· 
,' •. , 
is 

• 

3230,00 3,22 908.32 
. -----3-1-Se 65e---2-1-9e 

.29 1.01 5.95 
• 011239 65, so. 

m:SECNO 35300000 
- --·· -----------

907.65 908,71 039 908.32 
---->31-----

1,28 
-44 o---- ___ 31 ____ --24 • -
.100 ,046 .100 

35 • 3 a o 

--- . -- ------- -- - ---
MANUFACTURED SECTION FROl'I 2-FT CONTOUR MAP 

.54 ,03 907.60 
10. _______ 1,,._ _____ 9_0.1 •. ,.0 ____________ -- ---

.035 905.10 356 • 13 
o.oo 101.,1 537.55 

-- --·--- -- -- - ----- --- -------- -- --------- --- - -- ---- -·---- --

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

-3>5 30-,--0 0 3.-7--7-----9--10..27- ----0 ... 00---9.0.9-e-6.6- 910.39 . t.3 .. -·- 1,61 - - .ella._9.08.,S . -· - -- - - - ·--- - - - - -----------
315, 97. 172 • 46, 101 • 46, 42 • 11 • '7. 908050 

,32 ,96 3.74 1,09 .oas ,045 ,075 0036 906,1:iO 294002 
, nn-::r • <1.? ~,n "( f\l\ u•n ( n n " ,.n o 1 O':t '7~ , .... -. • A 

.,. 
1·. 
8., 

• 
•• 
•• 
,, ... 
I· 

• 



e: 
•SECNO 37950000 • 

ie·, _,.,, MANUFACTURED SECTION FROM 2-FT CONTOUR MAP • '\ r·•-• ----- - ----·-- -- -----·------- ---- -----------· 
• .

1 

3795.oo 3.37 911.01 o.oo 910.46 ,11.2, .14 oe, .o, 909.so 

I.~ ---=!~; ___ t!!.~- - ---1~~----1-!gz .!.~!; ___ o!.!; __ ___.t~; ____ .. ~~7 __ 90Zo.~; -- 2!~~~_'.'.__ ____________ - ------ -- -- -- .. - .. - --
• , 0004138 ,so. 265. 2650 3 0 0 o.oo 226.74 453,41 

' 

- -- ~------ - - - --• - - - -- ------- ----- -

• _(; I 

• ·1· . ------- -- --- -- .... -----
•SEC NO 4030e000 

• , .SECNO DEPTH C"'SEL CRIIIS IJSELK EG 
1 

- ·- -- ->ll-----Ol08-- ---OCH-------QROJl,,__ ___ ALOEl----- -A.CH,___ 
HV HL 

.A.ROB -- .... VOL.. __ _ 

- ~ --- - ---- - - -- - -----

OLOSS BANK ELEV •• 
11 

TIM!: VLOB VCH VROB XNL XNCH 
TWA . - .LE.f.ll.R.LG.H.J, __ 

---------------- ------•--- -- -- -.I .SLOPE XLOBL XLCH XLOBR ITRI AL IDC 
: ' 

XNR IHN 
ICONT CORAR 

ELM IN SSTA 
TOPIIID ENOST 

·----------- ----------- -- --~ ---- ----
1 ----- ----- ---·---- - - ------- -- --------- --------- --------------------- -- - - --

1e 1 

j "' t• - --341-0--ENCR-OACHPIE-NT-ST A-T JONS:- ----420 .. -0 -- -6-5-5-eO---T-YP-E= 1 -TA,RGET= -- .. 235 .• 0 00-- ____________ _ 

..• ,. 50) D/S FROH 0/S FACE OF FARMINGTON ROAD, VS>106 SECo N 
- - - - - ---- - - - --- ------- . ------ - - . -- ------- -- ---- ---

•· 4030000 3o61 912031 912027 911080 912061 030 
3150 950 2070 130 B4o 390 160 

1.32 008 
130 9. 

;, ., ---- -o-36-- ·-----1.1-2-- --- s.36--- ---..84-------o.0-75---- .. 043-------075 ... 
~008187 230. 2350 2300 5 8 O 

.037 - - 90£1.70 .. 
o.oo 235000 

" ------ -------------- - - ------- - -- -

911 • 70 
911 • 70 

4200.0.0 .. ----------- --
655, 00 

-- ---

" •SEC NO 40800 000 
-------------- - -- - - -... 

jl __ -347-0-ENCil-OAClilH:N-T STAT-1-0NS=- --- 44-0.o.O- ----64.0 ... 0 .... T.Y.P~=-- ___ _.'J_ TARGET= 

•
. 4080000 5o03 912073 OoOO 912032 912076 001 eOS 
" 260. 1490 830 28. 289. 61. 590 130 

------138---•----••51------1036--- -e-47------o-0-75- ---.043--- ... 075. -0037 

•• 10000285 so. 500 so. 2 0 0 o.oo 

J 

20.0.. 0.00. 
009 
9. 

90-7. 7.0 
200000 

--- - - - ------ -~--- -- --
910. 70 

91 0 o 70 
_ 4.4.0 ... 0..0 .... __________________ _ 

640000 

--- - ---- - . --- -------- -- -------- - ~ - -- . ------- ----------------- ----------- -- -- --- -. ,, IISECNO 40810000 ------------------- --- ---- -

'', - -- --34 7-0--El>ICROAC HHENl Sl-A-T 1-0NS=--- --44 0-• 0---- 640 .0-l-Y..f'-!;::. ------1- -· lAR.GEl= ___ _ 
.• '. i 4 0 81 • 00 5 • 0 2 91 2 • 7 2 0 • 0 0 91 2 • 3 2 912 • 7 4 • 0 2 • O 0 
,, ·~ 260. 132. 1030 25. 290. 620 590 13, 

·ra---------38 046 1-o-4-7-----..42 o0-80---033 o0&0-----•03-7 .. 
' 0000254 1o ,. 1o O O O o.oo 

• Q 

20.0.000 .. _ -- ------- -- ---
oOO 910,70 
9. 910070 

9.07.oZ0--44.0o~U-----------
200,00 640000 

r --------- ----- ---------------- - ----- -----------•------------- ------ ----- ---·-- - --
• l_ SPECIAL BRIOGE 

---------

·• 
• -- 8:1' 

• 
• 
• 
• 31 

• 
• 

, . ,,. 
., . 

-I I 

•• 
•• 

,. I SB "" XKOR 
2,73 

COFO 
3o 02 

ROLEN 
o.oo 

Bt.!C 
6011 

Bl-IP 
OoOO 

BAREA 
33000 

ss 
o.oo 

EL CHU 
90 7, 70 

-- ~K XK!H~ CO!='n !H1L~~..! ~H!r ~,1n, !'.!.~~!:'!: ~~ ~~ ~~~=i ~= :-:,::-. ---- -- -- ,, ELCHO 
907.70 ' , ' OoOO 

, , 11SECNO 4131, 000 
, ., , PRESSURE ANO WEIR FLOU 
~ , :1'8'-- -----.,_, 

EGPRS EGL WC H3 
----------,, -~;, 915.36 913,53 o.oo 

j? ------- -----

•• 3470 ENCROACHMENT STATIONS= 

OliEIR 

107. 

44 o. 0 

-- - - -- ~-- ------------------------

- ------- - -- --- - -- -- -- -- --- ----- ---- --
OPR BARE A TRAPEZOID ELLC ELTRD 

----- - - -·- - -- AREA -- --
33, 320 153, ~13000 913,00 

-- ------- -- - --- - ---- ---- --------- - ----- - -- ·- -

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

64000 TYPE: 1 TARG!:T= 200 o OOO 

.,. 
•• r ,, 

., . 
• 
• 



.,, 
U/S FACE OF FARMINGTON.ROAD CULVERT~ as>107 

4131000 5088 913o5B 
260. 11. 116. 

039 062 2.12 
--.• 0 0-0 48-1---5 0-o-- - · -50-o-

o.oo 912.43 913064 .os 
67. 124. 43. 1020 

.oao .o33 .oao 066 
----5-0.----- -2--- ----0--- --- s.. 

,<19 
14, 

0037 
... o .• oo -

s~c. o 

0,00 909,50 
10. 909,50 

907,70 440.00 
... 200 .oa .. _ .640.,.00------------ -------•-----·------- --·-

' - --•SECN0.-4-132 .. 000 -----· - -- - ·- ----· -------- ------------------- - -------- -., 
3470 ENCROACHMENT STATIO~S= 440,0 640,0 TYPE= 1 TARGET= 200.000 

.. - 41-J2-.-00---5-.-90---9-13,6-0- -0..-00-----9-1-i..-49 ____ 9_1-3-..6-4-----• 0-4-- - - , 00 -oOO - -9--09,-50------------ -----•. ----- -·--· -
260, 84, 106. 10. 12s, 43. 1n3. 14. • 10. 909,50 

907,70 440,00 

• r • 
• 

\. 
· JJ 

,39 ,67 2,48 ,68 ,085 ,042 ,090 ,037 
- --,0-00647--------~-•--- 1------ __ ,_, ___ ----1----(l__ ______ o ..... o.oo. __ 20.0 .. 00.._. o.40.,.0.0--- ---------- ---- --- ---------- --- - --i'1' I 

.,, -
" -- -•SECNO. 44-42-i-OOO---· ·---- -----· · --·-- --------•----- · - · · ---·•· ---------·--·--·- ·-- -·-- -- - ---·- -- -- · 
1 .SECNO DEPTH CWSEL CRHJS WSELK EG HY HL OLOSS 8ANK ELE\I 

- • '· Q QLOB OCH QROB ALOB ACH AROB VOL TIIIA LEfT/RIGIH 
.. ; -- ---T-Hl-E---IILOB--- -VCH-----· -V-ROB--.....J1•llll.---X.N.CH~--XNR---- IIT.N. - - -··· E.LM..IN. ___ -.SST.A---- ----- --·- ---

SLOPE XLCK i l R l Al IC014i tONAR 

eic NANUFACTUREO SECTION FROM 2-FT CONTOUR MAP 
:11_ _ _ ,. --------· -- ·- - ·-· ---------- -- - -------------- ------

• 
4442,00 4,10 913,90 c.oo 913,27 914,07 ., 7 .:.1 

'· 2600 9, 229, 21. 16, 65, 39, 150 
l, ··- - -.42,-- --o 5-8 - ----30-51>------o-5,-114-----o-0-8-5--------e 042----- -...0-90--- - - -003.7 .:. ,i,'002718 300. 310• 360, 2 0 0 o.oo 
,. •. , .. ~SECNO 4772,000 

]'l 
- 367-0- -ENCROACHMENT -&TAT-ION-S=· --- S.30o-O- - -- -1.30,0 ... TY:PE=-- - - ---1 TARGET= 

• ': MANUFACTURED SECTION FR014 2-FT CONTOUR MAP tt. _____ -- --- ----- -- - ·- ·-- ------- ----- -------------- --·--
4772,00 3,32 915,12 o.oo 914,25 915,36 ,24 

.,, 260, 48. 21 o. 1 o 44, 48, 4, 
- ---044------ -~-.-11--- _4,.3a,_ ___ ----,3.0-----~5------•·o.4.0--- _,oas __ _ .,J ·,.005814 300. 330. 330, 3 0 0 

,, --------------. ) 

·•·· 11SECNO 5122,000 

1.25 
16 • 

... o3J_ 
o.oo 

iOPlllU Et'tDSi 

,06 912,90 
11, 912,90 

909, 30 ___ .3.7a,,.o.,_5 _____ _ 
134,46 512,51 

------•---~- --

200 ... 000 

·------- -· - -- . --------
004 914,90 
12. 914.90 

. 911.80 ..•. 5.3.o.o.o _______________ _ 
114043 644,43 

--- -- -------M-ANUf.AC-TUR-E.l)_SEC-T-l.ON-FMm-2--F-T-COl'U.OU.R-MAP------- ------ - ---------- ---------•- -~- - --- . 

5122, 00 3e41 917,31 0,00 916,59 917072 ,61 2,2B 008 917000 
---,2-f>O .. --- 0----2-5-9--------0o----->-.__ ____ s.o . .._ ___ t., __ _,16. ____ ---12. ___ 9_•1.z...n ... o.._ _________________ _ ------ -

046 ,44 5o14 ,44 ,085 0040 ,085 
'0007552 300, 350, 3~0. 3 0 0 

;:.,l 
,, 

,038 913,90 363,73 
o.oo 36086 400,59 

------------.u 11SECNO 5412, 000 
---- -------- --- ---·------------- --- ---- -- ---------

•• 1280) UiS FROM UiS FACE OF FARMINGTON ROAD, VS>108 sec. i" 

t - - -- ---5 4-1-Z·e•0()------3-• 66- --9-1-9.-36-- --0 • 0-0---9!1-8-e-3-2-- -9-49-e--1-2.-- - --....3-6 - , 0.-1-- --9HI .. O.O.~-- ---------- .. -·-- . -· _ -- . 
260. 1. 259, o. 2. 53, o. 

., 048 045 4,85 0,00 ,065 ,040 ,D85 
:~... - - . -_ .... 11· - ---·'• UIJ-0-C:·)£'-- -2-00 o-- ·-- 290.o ---- -40-0-.--- ---'i . - 0. ---0 ... -- 0 o-.0.0-

13, 919,50 
"915 • 70 585 .86 

3 2 .. -Y 5 _ -~ -6 i 8 ._a_°j__ 

-·-
• 
•• 

• 

• :,. 
• . B I 

, .• 
• ,. 

I, 

! '. ,ft .• , . 
..,J:',l"'.,.r i:-,..,'7 .. ,nn" 



• 
,. 

I •\ I-

• 

.. - ........ ·~-
5837.00 

260. 
• 51 

.. 004371 

3.92 
3. 

.53 
500. 

921067 
25 7. 
4o32 
425. 

o.oo 
o. 

.. 1 7 
350. 

920e64 
5. 

.oas 
3 

------ ----- ------- - - ----------
ieSECNO 62620000 

SSC NO DEPTH CWSEL CRI~S ~SELK 

921 • 95 
60, 

0040 
0 

EG 

.29 
1 • 

oOBS 
0 

HV ML 

2.21 
17. 

0038 
o.oo 

.02 
131 

911.75 
, 54 • 16 

OLOSS 

921 os'.15 
921.55 

579,58 

SANK ELEV 
YLIA IC~T~DwruY 1 Jll1 ,,. ,,.. ""'""' ,..,.,..., "'""',... .1..:t 411.n .. ,..u 10~-----1.J~ -- ---WL.YO--- -----lJl.,rt-----WJt-U-D--- - - "4.&rUD'1---IO\..,R---

.. r.."~ u n.t 
A..f\..U-0--- -----¥.-U'- - - __ I-WA- -- ~~--.11-0..-.i.Dr.:I ~------

•· 
• 

T lM E VLOB VCH VR08 XNL 
•toPE XLOBL XLCH XLOSR I TRIAL 

XMCH 
IOC 

XNR 
!CONT 

WTN 
CORAR 

------ --- --~- ----- ----- --- -

EL~IN 
TOP!IID 

ssre. 
ENDST 

:, - - - 34 7-0- ENCRO-ACH~E-lll-T--S-T-~l-lON-S=- - --3.~-e O 6241 ,..O---LY.P£.c __ __.1 ---T-ARGEl=. -- ----280.o 00.Q. ____ -- -------

• 
1 25> 0/S FROM D/S FACE OF PRIVATE DRIVEWAY BRIDGE, VS>109 sec. c 

--------------. ----
• 

6262.00 2.ss 922a38 o.oo 921 a42 922.40 ~oz 
' 2600 o. 2600 Do o. 205, o. 

:08 924c30 
14. 924020 

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

, 11- - -- --- --- -· 60>-----o. oo --....:i1 o-C!-7---o •. oo-- .•. o.1.s------0.3-------o 1.s __ _ 

c37 
190 

-0038 ... 9-19 . .,80. _S06.a4J _____ ---------------
; • : •i,000358 soo. 425. 350, ~ 0 0 OoOO 107.42 613083 

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

•• •S!:CNO 6272e 000 

·:, ___ --330-.1- HIJ-, CJ.lAlll~-E-0-MORE-T-liAN--H-V-INS - - - - ---------- -- -- -------- - . -- -- -- -------- -
', 

··•. SEC NO DEPTH CWSEL CRI~S WSELK EG HV HL OLOSS BANK EL~V 
- -- ·--0· -- - ----OLOB-----Q-CU------Q-R0-8-----A"-OB----A-CH------Afl.OB------VOL --- TIIA. - LEfT./RLSHT..-- --- ------------- _______ . 

TIME VLOB VCH VROB XNL XNCH XNR ~TN 
• . .SLOPE XLOBL XLCH XLOBR !TRIAL IOC !CONT CORAR 

• 

:1'- -- - ---------- --- ~- ---- ---- - -- ------

3665 20 TRIALS ATTEMPTED YSEL,CWSEL 
· 3693-PROEJ.ABLE IUNIMUtt-SPEC-!FIC-GNERG-V---------- -------- ----- -- --

3720,CRJTICAL OEPTH ASSUMED 

ELIITN SSTA 
TOPWI9 EN OST 

•
1 -----34-7-0-£t,JCRG"-CHMe-NT--St-A-T-Hl~S= ----340.0----6~0 .. --0---TYP-E=-- --1---TAR-GET= ·· -27-0.00.0 -·- - -- ---------------
' 6272000 3o28 925028 925028 924012 926002 073 001 035 924080 

•" 2600 1o 2500 9o 1o 360 100 190 140 924080 
'" ,- --- - .. 60------07-5------i'-oOO-- ---o-90----.-0-75-----o-034------o-0-7-5---- --e038 --922000--4-lS .-9.6--------------------- --- -

; • ::J .009685 100 100 100 20 11 0 o.oo 57071 533.67 

9 1 - 'l~ ---- ---- ------------------ -----· -- --
, •SECNO 6287.000 ,.,., 
• '

1

---- -34-7-0 ENCROACHM.t:-14-l-ST-A-l--I-ONS=----34-0o O ---<60-0..0--T~P-E=- --1-TARGF.-T= - - - 2600 000- --- ---- ------ -
• •' t 6287000 3.96 925096 OoOO 924075 926023 027 007 014 924000 
' . . 2600 7o 213. 39. 10. 470 l,80 190 140 924060 

------

.- •. I 
. '"~----,o-60 , 7.06---~ o.5;,.-8:>--- 082 • o.15 ___ ._,031, • 075 ___ • 038 ___ 922.. 00 __ 45_9_._4_..._ _____ _ ., ~002909 150 15. 150 6 0 0 o.oo 116.01 575.45 

. ii 
.... -----. - - •· . --- -·--- --- ·-- -- - ------ .. -

.;,, iiSECNO 6288 • 00 0 

, · U----457,5~CFW-T-1-CAL-OE.P-T-M--AS.SUM£D-8ELOIL-ELLC-OF---924o.SOO-EGLC:: ___ J;,_26.o-139 .. EGC=- _ 926.J4.6 .. MSE.L,;.._--924.o.ZB.,_ ____________________ . _ 

•·· 3370 NORMAL BR IOGE,NRD= 8 MIN EL TR Dz 925030 MllX ELLC= 924a80 
--- ----- --- . -- ------- - - ~--·!· 31,71) ENCROACHMENT STATJ0:,1s= 34000 600e0 TYPE= 1 TARG':T= 2600000 

'i' : ____ - -6UJ8-o00>----3.-93------9-25-o93--924-o8-0----924,.7-6-- - 926e27. -- .35_ --- -- 001--. 004. __ 924oa0---------
260o 140 2010 460 7o 380 230 19, 140 924e80 

•· 060 2•0? 5o28 !o95 1042 •032 0042 .038 922,00 460060 
. n" ... C' ....,-:i: • 1 • • .,, 

" 

• 
• 

1• 
II ' -H: I 

• 
·• 
• 
• ,,. ,,. 
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• 
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• 
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• 
I 1a 
1•'· .. ;/ 

•', 
,, ' 
" ' ' 

MSECNO 63000000 

3370 NORMAL SRIOGE,NRD• S Ml1 ELTRO= 925030 MAX ELLC• 924060 
--- ------·-----

• fl ' ' 

• 
-- --I ' 

:e ••I 3470 ENCROACHMENT STATIONS= :: ' I•-----~--------~-----, ______________ --·----------
140.0 600.0 TYPfn 1 TARG~T= 2600000 

-------- --· ----· -- ---- --- -.! . . " 
U/~ FACE OF PRIVATE DRIVEWAY BRIDGE, 8S>110 SFCo R 

'' -- - -- -63 00-o 0~------4-033 -- ---926.-33-- -th 00- ---92-4-.U---9.U.-4-2-- ----o-1-i>-- - - - o0-7-.. - - -- --o O O --- 9.2.4 .aO---

• 
'I 2600 30o 1370 92. 220 440 590 19. 14. 924000 
: 060 1o40 3o09 1o57 0042 0032 0042 0038 922000 424037 
fl---~o-'°03.so1 ----12--------120-----12-----:>------ o _____ o __ -33010. __ ,_15.012 __ l'.loo._aa ___ _ 

• i_ 

- --•S6-CN0-630-1-,.Q00------ --·-·------ --- ----- --------- --·--- - --
-' i .SECNO DEPTH CI/SEL 

·.,.: Q QLOB OCH 
\: L---·T-HiE-- -...\Ll-0-9----VC-H--. 
~ -SLOPE XLOBL XLCH ·e:. 

CRI"S USELK ES HV 
OROS ALOB ACM AR08 

---V ROB- _ _..x ... ~IL---.,,X 111.C .. H---X N.R- - ---
X LOB R !TRIAL IDC I CONT 

KL 0LOSS SA~K ~LEV 
VOL TWA LEFT/RISHT 
11..t N. --- _ .£Ll1.1N__ __ S-S.T._4..,_ ___ _ 
CORAR TOPWIO ENOST 

,, 
" (" - - --- ---- - ------- - --- ----- ----- - - -- ------

• :»; 3470 ENCROACHMENT STATl0-\1S= 340.0 60000 TYPE= 1 TARGET= 260.000 
. ·I~ ----t.3 o 1.-0-0----4 .. 31- ---9-26 ... 31-- - o. o o--- _s1.2.s .. -1.2 ---9-26. 44--- -o-14--- - • oo - _ .02- ... 924,.ao ... __________ _ 

• 

.;.
1 

2600 18. 1820 60o 230 52. ao. 19. 
' ,60 o 77 3o50 • 75 0070 0042 0090 0038 
'· 1- ------'•·O.Ol-l-30----·- -1-..----- - ~--- --1-.---- ---2- ------0-------- o - -- -O .oc0 __ 

.::i 
":_ ---ffSEC4'!0 660-1-o-00-0- ·- -- --------- - ----- ---- ----- ------- - - - - · · 
ad' ....... • MANUFACTURED S~CTlON FROM 2-FT CONTOUR MAP 

• 
6601000 3o16 927036 927023 926.73 927,70 

2600 33e 2060 21., 270 350 
• ju- --------o-62-----1-02-2 ------So-85-- -- - 1-o-2-9- --•-07.5-- -0042 

., ,,. 008794 250, 300. 350. 4 16 .,, 
043 
H,e 

-- . -- • 0..75. 
0 

1.19 
20. 

o0.38 
o.oo 

140 924,80 
922.00 426. 71 
173.2.c. - 60000.U---------

015 
15, 

-- 926,20 
93.42 

-- --------· ---------
926,.30 

926020 
_49_1.027 

584,70 

·---------- ----------- ·------- - - - - -·- --- ------ - ----- ------------
!JSECNO 69010000 ·' ••• ,\ ,-

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

J ~- ·, 6901000 3o31 929,71 OoOO 928,90 930001 
·-- - - -260.-----3So---- ~-90•- ---3-5-o----32-o-- ----37---

064 1,11 5o08 1,17 0075 0042 
• 006134 3001 300• 3001 4 0 

.30 
300--

0075 
0 

2.19 
- 20 • --
0038 
OaOO 

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

i•· •SEC NO 7261 .·ooo 
----~--------- ------- --·--------------

. , MANUFACTURED SECTION FROM 2-FT CONTOUR MAP •. , 

' ', I_------ 72-6-1-o 00---3-o-0-9--93.2-• 09----- ~-o0-0--9.3-1 ... .52--9.32 • .38----- - - 029- -- .2 o.37-

•• 260, 720 1770 11. 650 34, 100 
067 1011 5o16 1o17 0075 o04Z 0075 

• -~• 0-0? 069 - -- -360,e--- -360-•-----360 e---__ __.,,,__ __ -----0---- - ·- ..Q -

21 o 
0038 
o.,oo .,. 

/'H----•SEGN0-7$6-1 •. ()0-0 ---------· · - --- - ------------ · .. ---

e: 1Z60) U/S FROM UIS FACI!: OF PRIVATE DRIVEWAY BRIDGE, VS>111 
I 

004 928050 
- --100----- 9.213 ... 40U---- ---- ----- -- -- - -·- --

Y26o40 3ij7.55 
112.32 499,87 
- ---------------------- ------- -- -- -~ ---

- - -41.Q O ____ 9_31_.-1_0_ -------
17 o 931000 

929000 188.37 
152..93 --34-1 • .30---·- ---· -------- --- ---- ---· 

- ----· --------- -· ---- -- -·- - . 

SECo S 

. 

• 
i ' ,. 
ft 
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• I 

•• 
• 
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,e 
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., 
.... 
I ' ,-'' 

~ ·::. 

7561.00 
260. 

.68 
i008655 

3o04 
310 

1o27 
2000 

934024 
181!, 
5o62 
300, 

0,00 
41, 

1o36 
300, 

----- -- - --------- ------- - - --------
•SEC NO 8636• 0 00 ' 

933, 67 
24, 

0075 
I., 

934060 
340 

e042 
0 

SECNO DEPTH CVS EL CRI~S WSELK EG HV 

036 
30. 

,075 
0 

2.19 
220 

, 033 
0,00 

004 
11. 

931020 
110 o 62 

933.30 
933.20 

35So03 
463e65 

OLOSS BANK ELEV •1 
lfl- --- -·-0----- --O-L0-8----0-CH --- ----0-ltOS----At..OB ACH ___ ----.-AR.OS. 

HL 
.VOL. 
IHN 
CORAR 

____ TWA ___ LEF:l/.R.l.Gl:lT _______ . ____ ._ -·------- ___ -·- __ _ 

• TIME VLOB VCH VROS XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR I TRIAL IDC I CONT 

ELM!N SSTA 
TOPWIO ENDST 

r· -------- -- --------- ---------- - --·- --
' •·i ' 

' 1 -- - ---------36$-)-0./-S--lc.ROt\l.--O✓S-F-A.C£-Of--MAS.l-!liA-Y--DR, . ..CULV.ERl.., ____ v._s->-112-- -- . --- . SEC, .. T. . 

• I 8036000 2o40 942,60 0o00 942021 942086 025 a.22 
- 2-40-
0038 
o.oo 

,-- ------·--l60,----- 36---1·30o-----9-ltt---37, 24.----59-o ----

•· ! 
'lJ· -

•· I 
077 

.-006808 
099 

1075, 
------ -- ------

!!SECNO 9000,000 

5053 1,60 ,080 ,032 ,065 
10750 10750 4 0 0 

-~------- ~-

-·--- --- -------- ---------- --- ----- -----

•

, 
1 

3470 ENCROACHMENT STATIONS= 39600 53100 TYPE= 1 TARGET= 
.,I .9000,00 3o75 945,05 0100 944056 945118 013 2128 
.---------2-60•- 2-60----1-0-5-o----1-2-9-o-- -- 2-0..------·26 ... -------S5o- . 25. 

• 
,81 1,28 4o10 1o52 0060 0040 ,070 0038 

~005800 3640 3640 3640 3 0 0 o.oo 
- -----~ ------ - ----------- --------

•.. •SECNO 9001•000 
ll-- 328-0 CROSS-SEC.l--I--ON--9-00~ .. 00-EX-TE~OEO- --+-• 04-F-E.E.T------ - ----- - - -- -., .. 

•• 
J .J 

3370 NORMAL BRIDGE,NRO= 15 HIN ELTRD= 944000 MAX ELLC• 943020 

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

3470 ENCROACHMENT STATIONS= 39600 531e0 TYPE= 1 TARGET= 
9001000 3o84 945014 0,00 944,70 945020 007 oOO 

---- - --2·<>0.-- -----360---- -360----1-8-90--- --230-----150 ---920 ·- - -250-
081 1o53 2o43 2o05 0040 0023 0040 0038 .. ' 

,! ' I 

'. ' , -j-ll 
'<1003108 1, 1o 1o 2 0 0 -11.30 

--- --- -----

" 
~- I •SECNO 90380000 

- - 3 28 0-C ROSS -S-E-C-T -1 ON----- 9-0-3S o O O-E-X"1" E Ill&-~-- -- -- ---o-1-5---F-ESl-- - ----- --,. ' 
' ' ' 

003 
- .21..,. 

940.20 
172.41 

1350000 
004 

____ 22 .. 
941.30 
135.00 

941080 
-94-1.~0-
113.73 
291 • 14 

944030 
.9A4a30. 
396.00 
531000 

-------- -- -- ~ -- - --

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

- ·-· -- -- ------ ·--- ---------- - ·- --- -- -------
1350000 

• 02 944,30 
- --220-- --.944 • .3.() - ------ ---·- -- ----- ---

941.30 396000 
135,00 531000 

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

- - -

• 
• 
• ft: I 

• 
·• ,. 
• 8! 

•• 
• 
• 
• I, 

• 
• 
• 
•• f .. 

••• 
'.,e 

' '. 3370 NORMAL BRIDGE,NRD= 15 MIN ELTRD= 944000 MAX ELLC= 943020 
-- -- --- -- ---- ------- . ------ - ------ --- - ---

; •·· 
---------- - ------ -- ------

•·· 3470 ENCROACHMENT STATIONS= 39600 53100 TYPE= 1 TARGET= 

f: 1• --- U✓-S-F-ACE-- OF-NASH- WJ\..Y - !l.R-o-C ULV.E.R.T-1---l>S >-1-1.3- -- -------- -- __ _ 
' .,, 
'c - -----13T--ANO-GR----S-T-A·T-!Ot.!S- H-AV-E-BE-EN-S-KE-WE-D -BY--Oo-9-0-- -- -

.:::I 1,: 9038000 3o95 945025 OoOO 944,84 945.30 005 
, __ _ -- ---2-6-0...---- --390 ---3-30----10-0-----2-7-, 1 6•---1-0 2, -

• ,82 1e42 2o11 1o85 0040 
.• 0021 82 3 7 • 3 7 o 3 7, 2 

002:S ,040 
0 0 

,10 
- 25,._ 
,038 

-11.30 

------ ---- -- --- --------~ - -- -
135.000 

_ SEC. U --------

.oo 
22, 

941,30 
135 • 00 

944,30 
~44...l-O ------

396000 
531.00 

-- --- -· --- -- ---

. ·---· - --- -- - - - - . 
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.. ,. 
8,: I ,,. 
I >J 

, . 
• 



' 

•' 
: I \& 

; •,t .,. 11SECNO 9039.000 
3280,CROSS SECTION 9039000 EKTENDED ,13 li'EET 

- ,...- ! ,, -·- ---------- ------------- ----- -------------------- - -- - - --.~;1 3470 ENCROACHMENT STATIOhS= 396,0 531,0 TYPE= 1 TARGiT= 1350000 
:· 9039,00 3,93 945,23 o.oo 944,82 945,33 .10 .oo .02 

-- -----260-.-------21 .... ----i-0-1-•-- ____ ,_33,. _____ - -2.6e-----2l' •- ____ 100.,.__ . __ 2s. -- ____ 22._ 
,82 1.02 3,77 1,32 ,090 0045 ,090 ,038 941,30 

,.-005826 1. 1, 1. 2 0 0 o.oo 135,00 •· 
944,30 
-94-4.o::ilL 
396000 
531.00 

- - - -- - --- ---- - --- -~- - ------

- - ---- - - - - -- --- ---- ---- ...... - - - -- -- - ------------------ - - --- - -- --- ---- -------- - - - --- ---- -- ---,, 
• , •SEC NO 9116, 000 

·lf---~SEC<>IO-~DEP-T-H---C.IISEL CRI..!IS---WSELf< EG-- ----KV- - -- I'll GLOSS. __ OAHK-.ELEV--------- __ _ 
Q QLOB OCH OROB ALOS ACH AROB 

•" TIME VLOB VCH VROB XNL XNCH XNR 
VOL T~A LEFT/RIGHT 
MTN EL MIN SSTA 

, :·-· ---.6LOP-&---XLOSl.-----XLCH-----XUl.e.a.--LTR-I.AL.--I.D.C-------1-CONL-- CORA.IL . - TOPl,IJ_!) ____ - .EJ~OS1-- ------------ --

• ~- --- - -- --~--- - - -·- -- -- ----

•· 77) UIS FROM UIS FACE OF NASHWAY DR • CULVERT, VS>114 SEC, V 

- -- --91~ 6-.00- --- --3.-7--6-- - __ 94-5 .46--- -0 •. 0.0-- --944 •. 9.7 - --- 945 • .5.7___ - . -• 1-1-- • 23.-
26, 

,038 
o.oo -

,OD __ 942,ao ___ _ _________ . 

i 260. 47, 175. 38, 52, 55, 55. 23, 943, 70 
941.70 21.10 •·,:, ,82 ,91 3.20 • 69 0085 ,043 ,085 

I ·· lft------"o0-01 868--- ----7-7-,- ----77-,--- ----1-1-o- -----2--- -0---- _ -- ---0-- _ 118-.12. _ --139 .. 22_ ------ --------------------- _ -------. ,, 
l 
' 

1

----•SEC-N0--9466,-000---- - - -------- -------- ------ ----------- ----- ---
'· 

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

427) UIS FROM UIS FACE OF NASHMAY ORo CULVERT, VS>115 • 
;1,1 
; I 
~. I 

SE'Co J/ 

.02 
24. 

942.50_ 
132.15 

------- - - --- --- ---- -- - - - - --- -
'•' . '" 9466,00 

165. 
- -- -- --- ·- -· 89---

. I 

• : I •,000982 

3o54 946,04 
30, 97, 
-,67-----2.1-6 

350, 350 • 

o.oo 
37. 

- .-5~-
350, 

945 • 30 
45, 

- - -007.0---
3 

946.-09 
45, 

- . • 042-
0 

,05 
67, 

,080 -
0 

,50 
27, 

,.03& 
o.oo 

Ii------------------- --- ------------------------------------ --- -------- -
• •SECNO 10071,000 

- ---------1-0-32-)- U/-S- f RCM-UI-S-1". ACE--Of -~l.lSHWA Y---OR •--C U.LV.E..R:f...J-- .Y-S>-11.6- -- -

944,00 
944,20 

_ U\.,.66. 
150.62 

sEc,_x _____________ _ 
' ." .. 10071,00 3,84 946,24 0,00 945,47 946.24 .oo .14 .o, 947,10 

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

---~-65,------0-o----25, 140 • ----0-+--- -4-0o 549e-- - - 32.-- - ___ 27__. __ 945.._0Q -------------. ' , ,43 0,00 ,63 .zs ,070 ,042 .095 ,038 942040 61,47 
·,000103 605. 6050 605, 3 0 0 OoOO 324,49 385.97 •· ', ----- ----- ----- ---------- -------- -------

• •SECNO 10831,000 

' [' . ; 15)0/S FROM 0/S FACE OF WEST MAPLE ROAD CULVERT, VS>117 sec. Y 
------------------- -----. -· - --

-1-0831-,-00-----20-5-3--946,.43-----0.,-00--94-5,-64- - -946,4.9-------- ,06---- -- ,.22. - --•03----944050- ---------- --- ----- -----•· 
1650 77e 67, 21 o 84, 23. 390 380 31, 945, 70 

• 1 • 55 091 2,91 ,54 0100 ,045 ,100 ,039 943,90 533,46 
" _ ----,.-0030-32 76-0•----760 •----U.0--- --- _z___ ______ o_ .. -- 0-- - - o.oo -- 1c!i5o.08. 69.8,53 _______ ---- ------ _ •--- -·-- . -.... 

-- - -•SECNG-1-0845,0-00---- - ---- - ----- ----- ----- ---

e: 
I , 

' . :1• --

• 
3470 ENCROACHMENT STATIONS= 5120D 73000 
--1-0845,-00----6 .-2-1- --946, 51 - -0 ,.OO---- -94-5-a-7-0 

165, 730 260 66, 429. 
1 • 57 .17 042 ,15 0095 

l\.nt\ n , .. - • • • 

TYPE= 1 TARGET= 
946-e.51-- -----o.o . - .. oo. 

64. 428, 390 
,045 .095 ,039 

I\ I\ " I\ I\ 

218,000 
_ .. • 02 __ .9.&0o.9Jl 

31, 942,10 
940.30 512.00 
.ai.1 ... nn ,.r:n n 
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i.SECNO 108460000 
SEC NO DEPTH CWSEL CRIIIS WSELK EG HV HL OLOSS BA1~K l:LEV 
Q OLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

-T-lllF.-----VLOB---V·CH---- - --VR-0~ ---XUL----XNCH--- - -XN.R--- - 14.'U,1 .... ---.EL~lIN.- --- - SST.A. _______ _ 

e,: !~/ __ ., SlOPE XLOBL KLC~ XLOJR I TRIAL JDC I CONT CORAR TOPWID EIIDST 

--- ---- ----------------- ----- -------------- ------ -------- -·-- ----------- ---- --

3470 ENCROACHMENT STATIONS= 51200 73000 TYPE= 1 TARGET= 2,a.000 
-1084-6-o--00'"-----6-.-2-1-- -946-o-5'1--- --0,00- · ---9-4-5 o-7-1---946-e--S-1--- ---100 - -·- .. o 00- - - . -• 0.0 .... 940-o-9.0 ...... __ -- -- - .. ·--- -- . • l 165, 66. 38. 60. 430. 64. 428. 39. 31, ~42,10 

. . 1o57 015 060 ,14 1080 ,024 1080 0039 940,30 5!2o00 

1; -------fo00-0-01-0----"------1------------'1......-----0-----0..----- -0.... .0,00--. 2.18 ... {l{I_ --l.:>Oo-00-----.1 
I , I ---- ----· :.::1 SPECIAL BRIDGE 

---·--- -- ··-······· --- . 

· IJ----S-13--XK-----XK-OR- ---COF'Q'--------"R-O-USlllN---8.lf<#C-1,--------.tjB\f.e,__ _____ -~A-REA .... - SS- -- -- ---ELC.Hll----.'.:.l..CHO..------ ---- --- . -------. .. _ 
ei, 0,00 2,3D 3oD2 0,00 3,80 OoOO 11,40 OoOO 940o7D 940030 

I' 

,, ' 

- •SECNO HH!B-th-00-0- -------- - - - -------- ----- · -- - --- - - - -
PRESSURE AND WEIR FLOH 

----------------- -- --------- ------ --·~--- ------ ------------ -- -- - - - -
1' EGPRS EGLWC H3 QUE IR CPR BARE A TRAPEZOID 

AREA 
,- - -

,, : --- -,953-,99 ----94-7-.-J.0-- -----0-. 00------69-..----- --96--------1-1-o----- - - --11 e •.. 

•• . 1~ .,. UIS FACE OF WEST MAPLE ROAD CULVERT, BS>11S 
., 

1-0888,0-0-------8.35 - -949.-05----- -O-e-00 - -94-7-o-16-- 9-4-9.,06- - .. -,-01 
': 165. 560 61, 48. 177. 40, 14!3. 

.,,, 1,59 032 1,53 ,33 ,080 0024 ,080 
j·'' - -- --,0--0-0-06'1- ----42-o · - ·· 42 • ---- --- -4-2 o -----1-- - - -De---- - -S.. -
J 

·J• 

2 o-5S -
39, 

,038 
o.oo 

-- .. •···· - . --- -------
ELLC ELTRO 

-- 943 .. Z0---.94.8-e60-- ---

SEC, Z 

.o .... oo. --9A2o-20-- ·--- ------ --- ----- ... 
31. 942020 

940, 70 5270S8 
213,99 .... 7..4..1.,S.7 -- ----

1
'. --•SECN0--1-08-89,-000 ----- -------- ---------•··----------------- ·----- ----- -·-·-- ------ - -- ---·---- . . . .. - --- . .. --- . - . 

• 

I, 10889000 8036 949006 o.oo 947016 949,07 ,01 ,00 oOO 942,20 
1'' 165, 65. 440 56, 177, 40, 148. 390 31, 942,20 -· 'lff- - - 1 o-5-9-- ----3-?-----1-,-1-0------3 g,___ - • D-1-0-- ------ .Q.34-. --- o O 7.0. --- • 0 3.8- . -9-4.0... 7. 0.-. s.211. .. 01-4-______ _ 

. ·· l000064 1o 1, 1e 1 0 0 0,00 213e15 741,23 
1• ·' 

,' 
l 

:,., ' . 
i " 
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• II PROF 4 

···: CCH:y,. .300 CEHV= 
/: •SEC~O o000 
,._ 1 SECl\10-·----0EPT#--· -CIISEk ···- -CRIIS-S-•--WSE-LK..-----E-G---- .H.V. ·-

.soo 

.. HL. . . nt.oss_ .. .eANX. _EL.8/._. 
' 

1 i Q OLOEI QCH 0ROE, ALOB ACH Al'IOB 
• I THIE VLOB VCH V!lOB XNL XNCH XliR 

VOL TWA LEFT/~IGHT 
UTN ;:L~IN SSTA 

' ·lu• __ .. ---sto.P-E-- ---XLOBL------XLCH- -- -X-L0&R----UR I-4L---1-D.C- - ___ 1.cota - CORA.R .... -TO?.ldl.U E'N.D.S..L.. __ ------ --- - - ~----

e:, 
·1· - 34~;~~~~~;c~M~-N-;--STA-T~~;s~---- 220.0 •• 

------
33500 TYPEc 1 

,•' --- - --U /.S-F-ACt:- OF ---14--1·1 IL E--R-OA o.,__coR P-ORA.f.E--BOUJ)jD.A.R y __ ---- --· ,. 
TARGET= 

-" • " OoOO 7.25 893.95 o.oo 890.16 894.03 .os o.oo 

1150000 

-- SE.Co JL ___ _ --·-----
o.oo s9oooo 

,, ---- - --8.J0,.--- 40·2---347-...---·- -B-1-.-o---2,f,o4o---'l-'1-1-.---- - --560- --------0 •-- - -0•--- -88Sl• .40-----..• , D o OO 
0000681 

1 o 53 3o11 1o45 0055 0040 0055 OoOOO 886o70 220000 
o. Oo Oo O O -0 o.oo 11sooo 335000 

I 1 1•- ------- ------ ---- -----·-•·--- ------- .. ----·------
!,, .,. 

wSECNO 100000 
'' •. , 3470 ENCROACHMENT STATIONS= 21 Oo 0 34500 TYPE" 1 TARS/ET= 1350000 
,, 
,, 

e:: 10.00 7o28 893098 OoOO 890034 894005 006 001 .01 890000 
;, ------ fl.30-o--·-4~-0-..... ------3~ 2o----108 .... --2-99•-----~-1-2-o --·- &4o--- - - Oo-----· - -- O .. --- - 809 .. 40 -- ---- ··-- -
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' l8- --- ------ -- ----- ----- ----
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:u 

• 1 TADC1:T~ 
'"'"""- ,-

---- -------- --9-5->--U✓-S--FROll--lJ/S F-AC€--0~-1-4 ~IL-E- ROAO,V-S>'ilS---- -- - -·· $.ECo--C-- ----- -----·--· - ------- - -- --., 
95,00 7o33 894003 OoOO 890057 894011 o 08 • 05 001 890000 
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, ,.000551 125. 85. 75, 1 0 
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• 
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Ii 
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220.0 TYPE= 1 TAnGET= 
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ARE A 
450 

- - - ELLC -- . .ELJRIL---- -- - --- --- - -- -- -------- - --- --- -- --- - -

891o0u t91o40 
-- -· -- . --- -------- - - - ----- ---

•. 1 --31.,7-0--ENCROACHM-i:;_N-T-Sl-A-TION-S=---- -1-0-0o-0--------lZ,O-..O---Ul!-F.-=--- -1 - TARGJ;'J.:. -- -- 1200000--- - --- - --· - - --- --
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'.' ---------- --...03>----'l11--68---2 0 -08---1• 8------••035----o0.32- --0035-
. l 
:. ' 10000298 260 260 260 2 0 7 
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I, 
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" Q OLOB QCH QROB ALOB ACH AROB ei, TIME VLOB VCH VROB XNL JINCH JINR 
' --- ,SLOPf-----XLOBl.--- -XLCK----- - -XL08R-----1-l-RIAL- - I.D-C--- -- --ICD..NT-
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!iL 
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.,,ff-··--·-----·-·-·-------------·------- ------------- --- ----------
3370 NORMAL BRIDGE,NRD= 8 MIN ELTRO= •• 893.20 MAX ELLC• 894080 

----7-18.5--M INJM.lm- SP..£ClF-IC .. EtiERG-'L---- ------ .. - ------,, 
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• '·• 012454 6. 61 6, 20 113 

1· :, itSl!CNO 3920000 
~'.• 3280 CROSS SECTION 392,00 E:XTENDEO 022 FEF.T 

j·:, ·--- --- ------- ---------- ---·--------------------

• 392.00 5o61 894,91 OoOO 89'1082 89501.4 '' IJ--- •-- ---ti30o-----3.7-o------7.7-0.o----2..3.,_ ____ ,24,_ --..l2]i'.,. __ . 
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O QLOB OCH OR00 ALIJB ACH AROB VOL 
TIME VLOB VCH VRO! XNL XNCH XNR WTN 
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,04 6913,20 
_. __l • ___ ~l.9..l.,.21) ____ _ 
889.30 o.oo 

73.38 i'3,38 

OLO.SS .. BA1'1K . .ELEV ____ _ 
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--SL-0-P-E---XbO-Bb JI.Leli------·ll-LOfl.R----l-l-,R-l-AL---Ul-C- ----lC.Ol\ll. -- CDRAlil - --TOP.i,l.JO----.. -E.MllS.J _________ ---- -------- . - -. , 
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• 3470 ENCROACHMENT STATIONS• 80o0 145e0 TYPE• 1 TARGET= 
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-- ---- -----~- -- -- -- ----
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2. E\93, 60 
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650000 
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0 EGPRS EGLldC H3 (lUEIR QPR BAREA TRAPEZOID ELLC ELTRD 
, • . AREA 
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NSECNO 1325,.000 

454) UIS FROM UIS FACE OF PEBBLE PT, VS>100 

--- l3 25. OOr----5.-lO----a98-.80-------0-• 00-- --1>9-6-...0-5 __ 3-9-9.,..09 __ -- -----• 29 - -1 o 11 
830. Oo 8300 Oe Oe 193!! V. 7,. 

.oa Oooo 4.31 o,oo .osc o033 .060 .032 
----·.-002358---4-54-•--4!>4.-----4-S-4-.-------1- ----"----- .0 - --D-ollO 

-•SEC-N0-·1-7-95-eOOO---- ----- ----- -- -- -------- ---- ------ ----- ------ -

3301 HV CHAN6£0 MORE THAN HVINS • 'i~------ ----~---- ---- - ---." 924) UIS FROM UIS FACE OF PESBLE PT, VS>101 

S'.:Co H 

001- - 91.5oilQ. _________ _ 
2. 915000 

393050 o.oo 
61302-1.- __ 6.!.l..2:,__ __ 

SEC. I 
-- -- - - ---- --- --- ----------- -------- -------------- ---- -- - --- + 

,J ;e, 1795000 5.04 900024 OoOO 897.92 901008 .83 
830. 248. 374. 2070 590 37. 60. 

1. 71 .27 895.70 
9o 3o &96070 

,, - ------• 1.0------4-. 23------ 10 • .03---- -30-4-7------e-OSO-- ----0.3.L-- - o.so __ _ .... 032 .. _ 895...ZO. ___ o .•. OD.-------- _____________________ . 
\'. •0006381 470. 470. 470. 2 0 0 

1.'i 
o.oo 65070 65.70 

-------- ---------- ~- ______ , ________ -----

IISECNO 22350000 
•. SEC NO DEPTH CWSEL CRlllS llS\i:LK 
, lg - -- -0-- -CL0B-- --QCtl -- -

" T (11E VLOB VCH 
• '.,° SLOPE XLOBL XLCH 

- - QR 0 t; __ --AL 0-B--
V RO El XNL 
XLOBR ITR(AL 

•• 
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CORAR 
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---- ----.-12-- -----066 __ ---9o2o- - .oJ - __ _.,.oso 0032. __ ,oso _ ,032 
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e-'. 
I l' -- -- ------ -------- -------- -- ------------ --- -- --------

' •SECNO 22360000 
.,, SEC NO DEPTH CIISEL CRHJS VSELK EG HV HL 

::

1

--- ---Q----·---OLOB -- --DC»- --- .Qq0S---ALOB----ACl-1------ IU!OB-- ----VOL ... 
·, ·.ME \ll~D ','~H vRnv.,D r,11 XNCH XNR YT,N 

:.•"' SLOPE XLOBL XLCH lCL0!!R itRlAL IOC ICONT CORi!.R 
'" 

OLOSS BANK EL~V 
_ft/./\ .. LEfTJ.:.~lGiU ____________ _ 
ELFiiN 
TOP lH !l 

_cc. ""'"' 

SSTA 
EIIJOST 

-~~•uuv .. --- __________________ _ 

025 903,30 
4.o 903050 

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

89.9. 10 ____ 590.22 ___ -- _ ----- __ --------- -- -- -----
36.91i 96.20 

OLOSS BANK ELEV 
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El.HIN 
lOPlHO 
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• -·' :· 3470 ENCROACHMENT STATIONS= SSoO 14100 TYPE= 1 TARGET= 
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;, 
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,12 0 87 9e39 042 oOSO ,032 0050 0032 
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-- - 11S£oCN0-2-242-.-0-00-- -------- ---- --"------------- ----- --- , -., 
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u ---- ---- - ------------ -- --· ------------- -.. - - ----11. 

3370 NORMAL BRIOGE,NRO= 8 HIN ELTRD= 903030 MAX ~LLC= 9 04 o 70 
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_ ..... 02- __ 903.30 ___ . ----- -- -- ---

4, 903050 
899010 56002 
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-- --- --- . - --- --- ----- - ---- --- -- -

•J· 
• 
,. 

81 
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• 3470 E~CRQACHMENT STATIONS• 55o0 141,1) TYPE= 

U/S FACE OF PRIVATE ~ALKWAY BRIDGEs ES>102 

1 TARGET= -55,00IJ 

SEC. J 

] ',':':, 
1

; 2 i2-4-2 ,--00-------5 o,l'il- -90-4 ,49 -- ---0 .0--0---90-1-04-1-- -9 0 $, ia-1---- - -- •-7-2 - - ...• os . -- ..• 19 ___ - 90 3 •. .3.0 .. -- - -- -- . -- ·-· - .... 
830, 27, 775, 2B, 110 1100 180 110 4. 9D3a50 

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

• ' 012 2o37 7,03 1,54 ,050 .03?. ,050 ,032 899.10 55,00 
11--- -,.0-0&823-- --6---. --6-...-- -----6-o----------<>------0..--- --- --0 - - --8090 - - . 7.8., 1 z 133.o.1.Z 

• -- ·· · * SE-C-N 0--2'2-4-3 ,-0 0 0----- ---- ----------- ---------. -- --

e 3280, CROSS SECTION 2243000 EXTlNOEU ,04 FE.'.!T 

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

'" 
•. 3470 ENCROACHMENT STATIONS• 55,0 14100 TYPE• 1 TARGET= -550000 

,, ---- --2243000 · ---5,-6~ -904..-7-3-- --0,-0-0--Q.0--1-,-4a--%5~-7-----54- - ---o-0.0 - - - .05-----903 •. :io.. 
l' 
, 830, 240 7720 31.. H.. 127. 2iJ. 11. ,. 903.so 

• 'I ,12 1,73 6 0 10 1o17 ,050 ,032 ,050 ,032 899,10 55,00 

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

:, UL --- 0-02807- --- - .. , .... -------1-o --- ----1•-- -2 0 --- - 0- - --O •. oo - . .S.6.o ().0 .. ---1-41 .• 0.0---- ----

Ll •• 

--------- - - -- - -- -~ 

,, 
-~~,-.II.ti'\ "".ll#. ,l'I nl\A 

-:11,;»C.\..HU C.ct-C.-U• UVU-------. - - ------- . 

e:·; 3470 HJCROACHMENT STATIONS= 8S,O 131,0 TYPE= 1 TARGET= 
_'1 ·---2-420 ,00-- -- -5e6-0- ---905,-50- --- O-o00--9-0 2 •. 38----9,0-S..-&O.--- ---030-- --- - .46 
;, 830. , 200. 411• 2190 61. 78. 66. 11. 

• ~· 013 3a29 5a26 3a30 .oso .032 .aso 1032 

460000 
- o07-----B9.9.,l0----

4o 900000 
gQQ _ CU\ 
Loi 1' 7. 1'U 

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

.· ---Hl-02306 - --t-7-1-,....--- --177•----1770-------- 2-----0------ 0-- OoOO - 4-6000 --t.31 o-0.0------------
" •· f' --- ----- ----- ----- --- -- -- --- . 

!':Pi=l".TAL RII TDGF 
----~-- ---- - - ----

e:: 
11 

S'9· --X{C - --- - - XKOR- ---- --- COFQ. ---ROLEN - --- awe --
· OoOO 1,71 2o85 ·•! o .oo 14,oo 

Bid P- - --
0 o O O 

0AREA 
42.00 

' ----•SEC-N0-2-450-o-OOO---- ----------- ------------ ---- -- -- ---•. , 3280, CROSS SECTION 2450000 EXTENDED ,35 FEET 

,, aec~o CEPTH CUSEL CRlVS WSELK £G HV HL 
". ' IJ QLOB QCH OROS ALOB ACH ARO& VOL 
; , ij'I ---T-1-H-E- -VL-0-8--.,,CH-- -V.ROB-------XNL----A-AI.CH---"XNR -- --- -11-T.lll-. - -
~ 0 .SLOPE XLOSL XLCH XLOBR ITRIAL JDC ICOl'IT CORAR ·•·· 
_·1 .! ----------------------------- ---- --------- -- ----- -

PRESSURE AND WEIR FLOW 

ss. 
o.oo 

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

- .ELCHU ELCl:UL ---- --- -
899090 899e90 

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

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
£LIUN. _. __ s.a,t_,._ __________ _ 

TOPM10 ENOST 

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

~ '' EGPRS EGLWC H3 IHIE IR CPR BARE A TRAPEZOID ---- .ELLC 
~ •. ,, Ail EA 

ELTRO 

'
3 
---- ---9~5-,8-7------90-5080----- -0--000-----563•-----268-e------420- ... ___ 43 .. __ - - 9030-00-. 903.60-- -- ----------- _ -------. 

·' •"· , h-
3410 ENCROACHMENT STATIONS= 

---~--~---------------~----- -- - -

85o0 13100 TYPE= 1 TARGfT= 
-- --- --·--- - --- ---
460000 

---- -----

U/-S-F0 AC-E-OF--8«-i-0-G-E- -if-il.-Y-C-Ul-ii-E-R T-,---Els>-1 (J 3 --- --- -- - ---- - - . S':: C., _I( - ----
,; I ... 
, l_ ----

e 

2450000 6045 906035 ,.oo 902,SS 
--8-300---H~O ..... --~4 2-5-•---2 2 511- --i'4 .. --

e 13 2,45 4o71 2o79 ,060 
·•00i5i6 2 

906053 ,23 
- .9.0•----81 •---
.032 0060 

0 4 

.,. 78 
---12,- -
,032 
o.oo 

o.oo 89i>,90 
- -Ao -- 900..0.ll---------------

8990 90 as. oo 
46.00 i31.00 
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• 1U 
1t) 

•SECNO 2530.000 
3280,CROSS SECTION 2530000 EKTE~OEO 058 FIEET 

• &I! . 

• 1 ·, 
l I \~~ ! - ------ - -- ---- - - --...-.--- ___ .. ------- -- - - -- - - - - ~ --- ---------- --------·----------------- ---- --- -----·-

• 3470 ENCROACHMENT STATIONS• .o as.o TYPE= 1 TARGET• B4,999 

. . --- 30-l1-.U t.S--f'.R.0'.11-.U,I.S.--F-A-C.F.-...OE-...81U.OS.E-ILJLY_ 1cu.Ll/--E.Q_T_, __ y :S.>-1-0.4 __ . 

• ~530.00 5.38 906.58 o.oo 903,81 906,95 ,37 
· -- -8-30,--- - ---0, -----3140- --45-6 •·-- -- ---llo- - -- --5-7-•-· -.-1-58,. 

• 
.14 .1s 6,5a 2.s9 .090 ,045 .100 

.• 000915 60. ao. 12s. 2 o o 

030 
-- 12. 

,.032 
ll • 0 0 

.s~c •.. , ___ _ 

.01 
4 •. 

901,20 
70 • 72 

906,50 
902 •. 60 -
14,28 
as.oo 

• 
. ' 
,-er 

/ _.,.----- .,..-
..,,..,. ' . 

• I ' • I 

i I 0---------------·-- ------ ---- ---·--- -- ---- --- -- _.,, Bl·' --·- ' , . - ----- - - -~::,-.:--: ____ -
·- - --- --- -----:::::::~----~-.___________,....--

~,,,./--
• 

11 wsECNO 2830e 0100 ,, 
... - --- -- -- -- -- ---- ---- ---- • ---~ -- --- ---- ✓-.::::~- ---··--------- -· _ _, __ ~ 

1, 
~- I, 3L,70 ENCROACHMENT STATIONS= 220.0 470,10 TYPE= 1 TARGET« 2500000 ..,..-.-'~ 

,--
~ 1' -- - ----· --MANIUf-.A.C.JUIU:-0 -Sl::C-l-1.0~ -F-~O.M--2-F-l.-C.Ol>J.1'..0llR- JUp _________ - ...... . .. -- . - - -- --- -~~---·- ____ _ 

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

~- · 2830,00 5,06 907,96 0,0 10 905,95 908,02 006 •~Cl9 905,00 
- .630. --- --291-,--- - -221-,---- - :3H~, ------229.,--------651---- 30a, _ _:./-f's. !i, - -· 9051-00 .. ---•. ,,' ·00_0161~ 1ai~ ~ot~ 1si! 009

~ •
0

~~ ,r-"'_,-9~ <i~ii~ ~i!:~; i!i:~i 
,,, U-- ---- ·--- -----------------. --------:::,;,--=:: - ·- .- ·-. ----- --- . --·---------. ______ ._....,,.........,,,,..-- ,,..,..,,.__,_ ... _ 

•SEC NO 30300 ij 06 . -·· ·--· ..... ~ .... --,,-,.,..,.,,. 

,,- -· -- . 

• , : 3~,70 HJCROACHIIENT STATIO~lS= 320,0 60001) TYPE= 1 TARGET., 

- --- ----l1AN-Uf-ACTURE-0---SEU ION. -FA.0~ - 2-.f-T-COfliTOlJR....lUP---------

• 
•• 

3030.00 
·- -8300--· 

.2, 
·,1>03414 

4,40 908,40 
41 ~•-· ---- 2 4.3.e . 
1,56 4,38 
250. 200. 

o.o,o 906,57 
-109,- - ... .306, 
1.2,0 .100 
1 25, 2 

908,S1 
...56.o---
• 046 

0 

.11 
. _ 91 o 

.100 
0 

,47 
11. 

"0 34 
Cl• 00 

-320e0CIO 

• 012 . -1:,._ 
90~e010 
211,911 

905,80 
_ 9..0 5 .. 8 0 - - . 

320 • 0 0 
531.91 

. !g -------- --- - . . , •S:EC NO 3085, 0 00 
-- --- -- ------ -------

3470 ENCROACHMENT STATIONS= 320,0 600,0 TYPE= 1 TARGET• 
• ,, 3085,00 4o31 908,61 0,01D 906,83 908. 73 ,12 ,21 

-320.001 0 
.01 9C~o10 

"-----<8-.3.0o 477, 24-ll-.----1-0..5,. 295, 54.._ __ .&5,_ -·-----1.8.......,_ ---- .. Jl,, ___ 9.06....1.0- ----------- ---- -·- -· ... --- -·----. -
.22 1,62 4,58 1.2, .100 ,046 .100 ,034 

,003855 65. 55, 35,. 2 0 0 01.00 

,o i. 904,30 320000 
208,05 528,05 

~. •S:ECNO 3130,000 
' R;YL_ ----S-EC.t,! 0 -~EP--T-H-- .c.Y.S.E'L C R.l !! S---Y.s.E.LK 

Q QLOB OCH QROB ALOB 
• , TIPIE VLOB VCH VROB XNL 

FG HV. ----
ACH IIROB. 
XNCH )iNR 

..!:!L ____ . ___ OLQSS __ tll'l.lt_E.LS:Y~------
V OL T~A LEFT/~IGHT 
~TN ELMIN SSTA 

------ - -----·-

- .. ---~SLOP-E---lC-t.OBb- - -lll.CiH- --JlLOBR---- --ITR.JAL-- WC-----1: CONT-- - C04ltAR - IO.P.1110--. ____ Ell.0.ST .-------------

e:o 
--·- -------- ------ -·----- .. -·- ------ ------- -----· ·- -- ·- -·· -------------- --- .. ------

MANUFACTURED SECTION FROM 2-FT CONTOUR MAP •• 
.. ----- --3·1-30-,-00-- --4-.Z8-- --90S-.-83--- --l}..Ol~------90-7-,0-8 - --9-080-93. ----- .o.si 

96 • 
.100 •--i · I Uc- --

• 
830, 5040 226. 100. 328. ss. 

• 22 1.54 ,.oa 1.0, .100 ,046 
-"0002,99-5----65.----·- --4-5. --- --- 30,t------ 2 0 -----0 ...... 

...,i::-,-.~1"' i?•""n --nl"'t 

• 1_9 
19, 

o,035 
01 • 00.... 

•OJ ... _9.05.9.0 --- ·-- --- . 
;·. 906.50 

904,55 27,49 
233 ..26 .. 26.0 .• .7.5 .... 
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• 
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• 
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·• I 
MANUFACTURED SECTION FROM 2-~T CONTOUR MAP 

3i60o00 4o19 908,99 OoOO 901019 909024 
83D• 3800 324• 1260 223, 54, 

.2s 
720 

024 .00 906.50 
190 7o 905090 

.•. , 
; ,.;---

,, ,, - · -- - o2'3-----1-.-70-----6-.0-0•-· ----1-a7-6----·-..-14~ -----o-04.6---· .• 100----
0 

--0035. - .904oaD ----..l5o.98.-------------------- -- ------ -
u ' I 

'0006451 650 500 35, 0 0 

• aa ----.. --- ------- ------- ------- ------------~-. 

• . ~SECNO 32300000 

- --------85-0 >- 0-/$ -F-ROl'I-D-/-S-F-A-CE--OF- -fA-11~-J.\IG-l-OW-ROAO,.---lJ.$>105 

• 3230.0C 4.26 909.36 o.oo 907.65 909e65 • 28 

c.oo 211056 227,54 

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

. - - SFCo- -1'1 ---- ----- - -

.39 .oz 01'1.'ir LI'\ 
PUf" -~1,,11 

. -- - ----- -830.----365--.----335,...___---4,31-,,--- -2.1-2-, ----520----16. - 20._ 
0035 
o.oo 

. - 7.__ 
905010 
231 o 58 

.2.e.7-j_.,__ ____ ._ - - -- - ----- . -- ·-- . 
" 

• 
023 1.12 6,38 1,71 ,100 ,046 .100 

;.008054 65, so. 35. 2 0 0 

•• 11SF.CNO 35300 000 
i •i 0-
• 

-------------
MANUFACTURED SECTION FROM 2-FT CONTOUR MAP 

--·35-30e!Hl------4o6-5-------9-11-e-1>---- -IJ~0-0 - -909,-66---9-1-1~3-1- --

• 
,. : 8300 363, 295. 1730 258, 59. 

I 026 1041 4,97 1060 0085 0045 

- e 16 
10a. 
0075 

330.53 
562.11 

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

1e62-
22o 

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

.oi. - .9oa.so 
9o 908050 

906050 192.05 

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

' -- - -;o.Q-39-1-4----2.60-.--------SOOe·- - - 39-0-.--- ----2-----0--- 0 -
• 0 3!, 
0$00 . 337.8.6 ·- .5.2.9.91--- --------- ----- --------------·--. --, .. 

. 

1

- - - - · IISEC-N0---3795.; 00-G ----- - -- -- --- ---- --------·----., 
• ·, MANUFACTURED SECTION FROM 2-FT CONTOUR MAP 

• 
BB - ------------------- --- - - - --- - ---------- ------- - -----

3795,oo 4o32 912,02 o.oo 910046 912,15 
830. 415. 2640 150, 309. 55, 

· - ------. 29----- 1-.34 - -- 4o82 - -1-o 39- - ,085- - --0045 -

• ••004038 150. 2650 2650 2 0 
,, 
J, 

IISECNO 40300000 

.13 
1 oa. 

----e-0 75 --
0 

084 
240 

.037 
o.oo 

.01 909050 
11. 909.50 

907-o-70 --124,56 -
436.26 5~0.JO 

• " .SECNO DEPTH CWSfl CRHIS IISELK EG HV 
A-R-08 · 
XNR 
!CONT 

Hl OLOSS BANK ELEV 
---------0-- - ----- - Ql-OS----- - --0-C-tt- - -- GROB- - ----Al-08 ----ACtt-- -- ....:V Ot. 

l,IJN 
CORAR 

TWA- --LEFT/.RlGHT-- ---- ___ -- -· -----.•. ' 
T IRE VLOB vc~ VR00 XNL XNCH ELMIN SSTA 

' •. J SLOPE XLOBL XLCH XLOBR IT~IAL ICC TOP~ID i~DST 
3'"1'~~ ------------ ----------------

' ,e.j1 
,, 

. ---3470--eNCMAC-HM-81-l-S T-A T-lO~S:---- - 424 .. -0----6550-0- --l-Y-P-£=>--- -- ---1-- lMIGET = 2350000-
' l'.i' 

·•••j - 50) o;s FRO~ D/S FACE OF FARNINSiON ROAD, VS)i06 
[. --------
~ " 4030000 4o44 
f •·· 8300 432. 

913,14 0o00 911080 913036 
3010 970 2260 52. 

. --- - -- - 031---- -1-09-1---- So-7-8- --1o.7-.? ------• 0-75:,---o 04-3-
~006425 2300 = 

•· 
235 o c30o 2 0 

- ·&'--------------·------- --------· - ------
, 11SECNO 4080,000 .,, 

.22 
56. 

-0075---
0 

1o16 004 
26. 13. 

.. 037 ---- 908 • 70 -
OoOO 235,00 

•
. :•: r· ---34 :~-8~t;~~CACHM;-:-~,s-T-~;~;::;- -~:~ ~ 0---;, z :;~•-0 ~·~-;~~~ . --- 1-. o! ARGET= • 1.0 200• :~; 

;'' . 705. 432. 1900 04e 401 • 73. BS. 270 130 
:; ---· ---· --o-3-1-- - -1-.0~--- -.2-o 58 - -- •-9-9----~-0-7-5 - -.o.43 ------ 0 7.5 ______ - • 037- -- 9-07 •. 70 

• ,.000811 so. so. so. 2 0 0 o.oo 200.00 
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------------ ·------------- ---
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• SECNO 40811000 

3470 ENCROACHMENT STATIONS= 440.0 64000 TYPE= 1 TARGET= 
4081000 5o76 913046 

7050 391 o 2391 
- - -- -.32--- -----.97-----3-.25 -

•· ~000759 1. 1. 

o.oo 912.32 913053 
760 4010 730 

- --.-90 ·---e-08-0-- -----e.0-3.3. --
1 o 1 0 

.01 
as. 

.oao 
0 

.oo 
21. 

·- --0037 
o.:io 

-------------------------- - ----~ ---- ·--------- --- ·----- --- -., 
SPECIAL BRIDGE 

-- ----- - ---------------•- ---- -- - - --- - - ---

• 
SB XI( XKOR COFO 

0100 2o73 3.02 
· ll ·- --·-------., •sEctto 4131.000 

PRESSURE AND WEIR FLOW 
---- - ---- ------ --- -- -----

-• EGPRS EGL WC H3 

ROLEN 
OoOO 

!HIE IR 

01fC 
6011 

SIIP 
OoDO 

QPR !UREA 

BAiU:A 
33,0 0 

TRAPE201C 
-- ---- ----- ------- --------- -- ------ ------ --------·---- ------ARE.A.. .... 932.81 913053 o.oo 5620 1450 33. 320 

•. 3470 ENCROACHM:NT STATIONS= 44000 64000 TYPE= 

BS>107 

1 TARGE',T= 
Bl--------------------•----------------·· 

•· UIS FACE OF FARMINGTON ROAD CULVERT• 

-4'1--3-1 oOO----- 60-37--9-1-4..,07-- ----Oe-0-0---9~~-.43- ---91-l•olil------· -e,U - - • 75 
27. 

0037 
o.oo 

705. 2430 2670 1950 187. 470 1330 
• 032 1o29 5o74 1o47 0080 0033 0080 >- ·-- ·•i.'001922- - ---- -50-•-- --- -50.o-·-·-- · -:i-O-o-----2---- 0 -· - -- .0-., 

' -· - --11S~.CN0-4~32o-000 - -------- . .. 
•·· 3470 ENCROACHMENT STATIONS= 440a0 64000 TYPE= 1 TARGET= U --·- --4-132.00--- --6-e45---9..1-4.15-----0-a.0.0---SL12-o49--.9.J.4o-3.0- - -•-15 _____ ..,Q.0 .. 

705a 269a 235a 201a 198a 47a 138a 270 
• ' 032 1 a36 4o99 1 ,46 a085 a042 a090 a037 

• -- . -- ,.,:0.02.313- --- -- .. , .. - --- ----1+--··-------.:l-•--- ---2------ --0--- -·-- 0--- -0100-
' :e·· 

" ' 
0 ', - --•-SEC.NO- 44 42.-0 0 0- ----•----·-
3 " SECNO DEPTH CIISEL 
; • , Q OL00 OCH 

,. --T-IM-E -- •-·-VLOB----·· VCH---

•··. SLOPE XLOBL XLCH 

CRIIIS 
OROa 

--VROB-- -
XLOBR 

WSELK EG HV 
ALOB ACH AR08 
XNL----J<-Wc.i-----XNR . 
ITRI AL IDC I CONT 

(-------------------------,., 
HANUFACTURED SECTION FROM 2-FT CONTOUR MAP '. 

.. --- ---------------- -·-----

HL 
VOL 

- - -11-T-l'd. - -
CORAR 

.•• II 4442.00 5o1B 914098 o.oo 913027 915a21 ,23 .aB 
·· 705a 950 4390 1710 910 91a 1420 300 

: 'I J 
'. ' L-- -- ···---o-35-----11 o-04 ---408-1-- - --1,-e2 l----... oas.,_ __ ,._oJ.2 ____ .a.0.90- -- -· eO 7 

,, t.,003272 3000 3100 360. 2 0 0 o.oo •• 
·-- ·-. -· ---- -------- ------------ ----------- --- -- --·-

l I •SECNO 47720000 •'". , - ~-I --- . 31, 70-ENCR-OACHMENT-ST-All ONS= - - --->30-e-0------ -7300 0 TYPE=-----1-. TARGET= 

• MANUFACTURED SECTION FROM 2-FT CONTOUR MAP 

200. 000 
001 910070 
130 910070 

---907170--- .4400-0.0---------- --· ---
200.00 640000 

--· -------------------------·-----· -·---- ·- -

ss 
o.o 0 

Et CHU 
907070 

ELLC ELTRD 

913000 913000 

ELCl{D 
907ot'O 

--- -- -------- ·-

200.000 

sec. o 
- -- -- - ----- ------

.o.oo .. 909 ... 50 --·-·· 
130 909.50 

907.70 440.00 
. 20.0 .• 00_ 640.00 _________ --·· --- ·- .. _. -· -·--

200.000 
.. a.02 _ .. 909o5J). ________ . -··-. _______ . __ __ __ _ _________ ... _ 

13. 909050 
907a70 440000 

-200.00 __ 64.0o.oo ____ -···-·--·- __ _ 
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• 
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OLOSS BANK ELEV 
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.ELMIN.-- --- -SS.T-A-. - -- . •··- --
TOP YID E~DST 

- - -~ --- ----- - ·----

004 912,S·O 
15. 912090 

90.9 ... so._ ___ 2...9.0.o.l6. _______ -·· _____________ _ 
240,92 539068 
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r, 

•• ,. 
-•~ ,. 
•• 
• 

'' • 61 I 

• 



• 4772.00 4e43 
705. 189 .. 

.37 1.76 •: ,.o 04652 Joo. 

916.23 
392. 
5.25 
330. 

o.oo 
124. 
1.13 
330, 

914.25 
1 os. 
o 085 

2 

916.40 
75. 

• 01,0 
0 

.25 
109, 
,085 

0 

1,25 
32, 

.o 38 
,o.oo 

,01 
16, 

911,SO 
200.00 

914.90 
914090 

530,0C 
730.00 

I<' ,, ·--- --------------- -- -,, 1 

•l~ECNO 51220000 • n- - -3,~65-0-l-V l-OEO--F-L-Olt-- - ------------ ---- ------

•· SEC NO 
-- --0 

•• TIME 
.SLOPE 

' 

tlEPTH CIISi:L CRl~S WSELK EG 
€11.08--- --OCH----QROB----AlOB-- --A-Cff-------
~•LOB YCH VROB XNL XNCH 
~:LOBL XLCH XLOBR !TRIAL ICC 

11-!V 
,AR-08 - -
:lNR 
ICONT 

HL 
-VOlL 
WTIN 
COl~AR 

OLOSS SANK ELEV 
TWA .LE.£.T/!l!GJH----
fU!IN SST4 
JOPWIO E~OST 

- -·-------- -------------------- ---- . --- ---- ---

• 7'18'5 MINlf1UM SPECIFIC ENERGY 
- - --3;r-2-0 --OR-l-T--ICAl,-B,EP--JH--A-S-SUME-0----------- ---

• t'ANIUfACTURED SECTION FROM Z-FT CONTOUR MAP 
'~J-----' ------ ---------------------- --------- ---------------~ .. -- . 

• 
,s.122.00 4,63 918.53 918,53 916,59 919,06 053 ·1,93 

· 705, 41. 534, 130, 37, 80, 121. 36, 
---·- -------.-39- - -1-,0-9- -- -60-7-1-- ---1 ,07- --- o-08-5---- - ---o-04~--- • • 085- - ,.038. •. ,, 

' I : [ __ _ 
,006992 300, 350, 350, 3 S O 10.00 

" •SECNO S412oCIOO en 

• '14 
18. 

913 ... i~.o-
311, J~ 7 

917000 
917,00 

- 1.3.6 .•. 9. 1-- -
597,94 

,--- ---- - - --- -1-2Sf0-)- U-/-S--F.J?OM -U /-S--F-J>Cf-0-F- -F-AJU1-I-N-G--T°'N ~OAO,. -V.S:>-1-0~- -- -- - - - - - S(;C.e J> ------ - . ---------

.-:i 5412,00 4,92 920,62 9 21 • 25 ,63 ;2,H, ,05 919000 . -n-- - - --7-05 ·---- 46-.---- -- 5-8--2 .. 
,40 1.55 6,97 

920,43 918,32 
--- -7-7•-----2-9 .... - -

1 ,30 ,085 
- ~4. __ 

0040 
.. _59 •. --

0085 
_ 36 •. ________ 20 •.. 
,,038 915.:70 

- 919a.S.0--- ------
565036 • · ~007214 200. 290, 400, 2 8 0 10.00 131.!>0 696.66 

"' 

·•--j Nl3ECNO 58370000 
1 

'--- --- 58-37000- ----5.-38- -923o13----0-o00---920o64--------923.49---- - --,36--- .. ;2.16- -- ---~Hl---921 .. 0-5-----------
J 705, 61 e 524. 120. 44. 95, 98, 38. 2·1. 921.55 

• ,, 043 1o60 5o54 1o23 0085 0040 0085 •0038 9170175 561,91 
JI -------,o00-3S63-- - --50-Oo-- -- 425•-- -- -350, -------2--- -------0------ -0 .IOoOO-- -145o1J8----7-<U'o8.9 - ----- - ------ - . --- - - ----
J, ' 

•--i ; l'f----11~; E-C N-O ---62.6 2-e Cl-0 0 
•· SECNO [JEPTH 

-- - - - - - - - --
CWSEL CRIMS ~SELK EG HV HL OLOSS SANK ELEV 

' •I Q t1L08 OCH . 0ROB ALOB ACH AROS VOL TWA L~FT/R!GHT 
-- -- --T--J-t4 E- -- --~1 L-08- - ---VC-H- ---VR-08------ -XNt,----J(N-CH- --;K.N-R--- -- ... IJT.IM .i:Lfl IN --- ---S-S-l-A------ - -------- --· .• ' 

,SLOPE )tlOBL XLCH XL00R ITFIIAL IDC IC0:4T COl~AR TOPLllO ENO ST 

------- ---------- ------------
' ,. •. , 3670 ENCROACHMENT STATIONS= 340,0 62OeO TYPE= 1 TARGET,= 
½ -------- - --------- -- -- ------- --------------
-. ., ' . 

~ • !,11--~62-6-2o00--4e-1-1--9-2-3o 91----0 .. 0 0--9-2~-e42------ 'll3.96--- .. -- -o-0.S.---- -· 

251 0/S FROM D/S FACE OF PRIVATE 0RIVEMAY DRIDGE, VS>109 

· .705. o. 705. o. o. 376. o. eu ,49 o.oo 1 .87 o.oo 0075 ,034 .075 
' - --- ---·.0-OO3-69-----5-0O.,-- -4250---3500-- ------ -3------ - --0 ----- -- ---0-, ' 

•· 
• 

--•SECN0-62-7-2-,-00-~--- ~- - ------

3301 HV CHANGED MOR~ THAN HVI~S 

-t.38-
41 o 

,038 
- 010 0- -

280,0100 

sec. o 
- •-1~9- - .924.o3Q._ __ _ 

23, 924.20 
919.1,0 501 ,31 
1~-6-,103--61-i,3.3 ----- ---------~-- --------------. 

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

:e 

• 
1 ' •• .1, -. 
•• 
• 

I' ,. 
I. 

• --BI · 

• 
• 
• 
• ftl ' I 

• 
• 

.. , 
•• 
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•• 
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• - ~! ' ... 
•• 
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• 
I / If 
·•· ;~_ , 
., / 

,. 
,• 

. " ' •· ., 

,SECr:o 
g 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

C.ISEL 
OCH 
VCH 
XLCM 

CRIIIS 
QR03 
VR0·3 
XL03R 

WSELK 
ALOB 
XNL 
!TRIAL 

------··· ---- ·-··- .. ---
3685 20 TRIALS ATTEMPTED ijSEL,CUSEL 
3693 PROEABLE MINIMUM SPECIFIC EN!RGY 

EG 
ACH 
XNCH 
IDC 

kV 
AROS 

I CONT 

- ----372-0-,CR-I-T-!CAL-OEPTH--ASSY-14-ED------------···---- - --- --· --

KL 
VOL 
!IHI 
CORAR 

OLOSS 
T\IA 
ELM IN 
TOP IUl'.l 

3470 fNCROACHMENT STATIONS= 340•0 610•0 TYPE~ 1 TARGGT= 2700000 

BANK SL EV 
LEFT/RIGHT 

SSTA 
Et,OST 

·---62-7-2.00 4~-6-5----926-.-65---926e6S---924-.-1-2-- -92-7..lZ------•57- -- - .0-1- .. ..26--9.24....SO .. 
705. 610 43g. 206. 48, 56. 119. 41. 23. 924080 

,49 1,27 7• 61 1.1J .075 ,031 ,075 ,031 922.00 ]91.98 

, 

• &•-- ---0-06046 10 •·-----1-li•--·------1-0..--. ---211--- -- ___ ,a______ . __ Q- - o.oo. - 21a.. O.L . - 6j.0 ... 0-11------------ ---- ---- - --- ---

• .J 

----· --- ·- --- -- - --------------- ------
' ' I 

:e- i 3470 ENCROACtlMENT STATIONS= 340,Q 60000 TYPE-= 1 TARS~T= 260e-OOO 
L.......-62-8-7-.00---5o09-927-.09.---4!•.Q0.-9-2-4,:l5-----92.l .. .SL--------21o..-..-- .. ...:i6 .. -. ---o.0.9- _924_._ao_ __ ----------

705. 97. 370. 238. 98, 65. 160, 41. 23. 924,80 
•· .49 1.00 s.11 1.49 .015 ,034 .015 .o38 922.00 347,09 

- ,,002921--- ---1-Se- ------15e------ -1-Sa- - . -6- 0 --- 0. .0 .. 00 .. .252,91- 600,00 ... -- --- - ------- -•. ,.: 
, U·-- 11S-ECNO -6238 .. 000----------~ .:, 3370 NORMAL BRIOGE,NRO= 8 MIN ELTRO= 925,30 ~AX ELLC= 924,80 

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

.:,-, 3470 ENCROACHMENT STATIONS= 34000 600e0 TYPE= ~ TARGET= 260,000 
6288,00-- --5 .. 37 -·· 92-7 •. 3-7------0....00 ----9U....U, .. - 9.27.-44-- -- ,07.. a!l.O - e 06 _ .. 9.2/u.&11. _____ _ 

•• 705. 204. 164. 337. 135. 61 o 166. 41 • 
a49 1,52 2e68 2e04 ,042 0032 0042 0038 

23. 924,80 
922.00 340000 

.• 0-0-1-116- --•. 1.. .1 •... - -1 •. -----. - 3 ____ - ---· O- - -- . - o -33.70 260000. 600all.O -

• ' !ft -- -•SECN0-630-0.000-- -·- --- . ________________ . ______________ _ . -- - . -- -···· - - - ··---- ---
•. , 3370 NORMAL 8RIDGE,NRO= 6 HIN ELTRO= 925,30 HAX ELLC: 921 .. 80 

, r· - - ----- -- -------- ---- ---- ---- --
•· I 

' ' 
u ,. 

3470 ENCROACHMENT STATIONS= 360. 0 600,0 TYPE= , TARG!':T= 250,000 ,.__ ____ _ -------------- -- ------ ------------------
UIS FACE OF PRIVATE DRIVEWAY BRIDGE, BS>110 SEC • R 

' I 

- -6300000--- --5.40--- 9-27.4-0----0.-00 - --92-40-80----921'..-46----- ..06--- - -- .• 02. -·-- - .00----92-4.80---- --- - --- ----
! 7050 207, 1610 3370 1391 62a 16Bo 410 23• 924.80 

•. , •49 1o'50 2o61 2o00 .042 .032 a042 0038 922a00 34G,00 : · fl---· .. o 0-01-6-18---~-2 ----1-2 ___ ...:__ --421t---- 0----- 0--.---- 0 -- ---"' 3 3 ..ZO. . 2 6.D.a.O 0. __ .60 0... 0 0---

,. ,! 

,., 
ieS-ECNO 630-1-,,-00ll----·----------- -- --- --··----- --· - - 0 

- • SECNO DEPTH CldSEL CRJUS !,!SELK EG H'i 
, •••. O QLOB OCH QROB ALOB ACW AROB 
, ; _ ----- T-l-14E---V.L.O.S...---VCH .. -- -- .V.R.O.iJ. __ .,.X,Nl--- ltNCJl. ____ JIN.IL.- -

,. ,SLOPE XLO!!L XLCH XLOBR ITRI AL IOC !CO~T •• 

HL 
VOL 
UT(~ 

CORAil 

• . 3470 ENCROACr!MENT STATIONS= 340.0 60000 TYPE= 1 TARG~T~ 
!R ... -· . - -63 01-oOO-- --!> 03-5--9-27 .. 35 ----O.O-O----'i25,o-12 - -

• 
705• 1531 3130 239a 1340 

049 1o14 4o54 1,28 .070 

922051--- - --o-1.5 --·. . .OO 
69, 187, 41, 

,042 0090 0038 
·' . n r,""'rC\n 4 4 .. .. I'\ " I'\ I\ 

OLOSS SANK ELEV 
TWA LEFT/RIGHT 
f.LNIN ______ SS.T.A ___________ _ 
TOP~lD ENDST 

260,000 
.05 
23. 

922.00 
?-''°' Of\ 

9.24 •. ao_ _______ _ .... __ 
924,80 

340000 
;,nn f\l\. 
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• 
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• 
•• 
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•• 
• ·-- -u 
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• 
i:,:; 

lllSECNO 6601.000 

MANUFACTURED SECTION rROM 2-FT CONTOUR MAP 
-------------------- ----------

,_.' 6601•00 4o27 928.47 OoOO 926,73 928087 
, ~t 705. 229. 351, 125, 113. 51, ' ! - ---- ---·- • 51-----2-o-02 ---6.9-3-- --- -2..-0-9- - ----.0-1-5-----• -0.4.2 

• ; ,007594 250. 300, 350, 3 0 

----- ----------- -------------- -------~ 

• •SECNO 6901,000 

--- - - - -- - ---14-A-NUF-AC"1"UREO--SEC.t-lON--F-ROM-Z=F-l--CO~OU:l --Ill-A"'----

.4~1 1,24 
60 ,, 43• 

-• .07Si ___ ...038. 
~I Oo00 

. , 6901e00 4o28 930,68 D,00 928,90 931003 ,35 

,12 926,30 
24. 926,20 

.924.20 ___ 44,1.Jli...._ ____________ ----
164.34 605.79 

,02 928050 

• 
• 
• Bl ,. 
• 
•• - · --- · -70-5-o--- --1--9-7-.----332 • 1 7-6.-----1-0()-,.-----5-1-o--- --- 85 o,-

2,14 
-- 45,

.,038 
0,00 

. -- 25, -- -928.4-0- ------------- ---···-· -----· - ----. 

• 
053 1,96 6053 2.os 0075 ,042 o075i 

~006707 300. 300, 300. 3 0 0 
UI·-- ----- --·-------------- -- -------

• · IISECNO 7261 o 000 
' •. ,, MANUFACTURED SECTION FRCM 2-FT CONTOU~ MAP 
. 
·•. - -7-2-6'h00- --4e0-5---- 9-33e-05 ---- 0-.00---9.3-1,S.2-- g_33,3.o_ - --o-2.4---- - 2.24 •. ,, , 705, 3690 278. 58, 1910 48, 33. 47, 

,56 1,93 5o82 1,77 e075 0042 ,075 0038 
' -- -·.00-5-787-----360,--- - 360-,-----3-60 .. --------2:--- ·--0--- -- - 01-. -· -0,.00--. ,. 

·!II·· · MSEC-lll0--7-56-1 eO.O.O - •· -·- - - - --. , 1260> UIS FROM UIS FACE OF PRIVATE DRIVEWAY BRIDGE, VS>111 
i 

•
. 7561.00 3ol!1 935001 OeOO 933067 935,55 054, 

705. 165. 352, 168, 69. 44. 73. 
·" ·------ -- ·-. 58- -- 2-,-38 ·• 94--- -2 o 57------ o-0-15-- --o-04-2------..0-7-~•--.:i ~.D11894 200, 300, 300, 2 0 01 

NSECNO 8636.000 
•. .SECtlO DEPTH CIISEL CRIIIS I/SELi< EG HV iil 

• 1 

2111 
48. 

o-039 
o.oo 

UI- ----0- - ---QL0-8---0-C-M OR-08-----A-b-03-----ACli--- -A-R.OB----- .l/Qt,. 
TIME VLOB VCH VROB XNL XNCH XNR WTN 

'. • ., SLOPE XLOBL XLCH XLOBR [TRIAL IDC I CONT CORAR 
---- ------ ---

, 'I • ie 

926040 3,52,94 
162,15 515.09 

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

- . ,.03-
27 o 

929,00 
18.3.35 

SECo S 

015 
2a. 

9:U .20 
145.56 

.931 ... 10- - --------- --··-··- -- ---
931.00 

1 71 • 4 7 
354.82.-------

933130 
933,20 

--..33.0.~4 -·-----
476o20 

OLOSS BANK ELEV 
-ll.f.A. --LEF-T.1-R 1-6.B ,__ _______ _ 
:LM[N SSTA 
TOPIHD Eel DST 

n 
f 

-------365->-0.I-S---F-RO.tL-O./-S-F...A.CE -OLM.ASH.t.l.A.'LllR.,.__C.UUJJie.J_, __ v.s>.11.2. -·., ---- - .sec.. __ L._ _____ -·. ·---------------

"•'· 8636,00 3e29 943,49 OoDO 942,21 943,72 
11

' - . - ---·- 7-0 So---1-90-e-·- --22-0-1- ---2-9.S o-- - -----1-42,------35-o 
:· .67 1 .34 6,28 2.22 ,080 ,032 

•'" ••005178 10750 10750 10750 t. D 

!11---- -----·-

•. , 11SECNO 90000000 
' -- -- 3280-C-R-0-SS- SE-Cl-l0#-9-000...00--EX-T.£NDE-O----·-• 7-4-F.£.E-T- -
'' ' .,, ' 

.2~. 
---•- --133 ,, -

,065, 
01 

8008 
_ 54. 
,038 
o. 00 

,09 941,i>O 
- __ 33, ___ - 941,60 - --·--·---- --------

940,20 43,62 
259046 303007 

---

···- ---- --- -- ----- -----·-----

• -ftl I ,, 

• 
!e 

. I .. 

, . 
', . 

--fl.I · 

• 
• 

••• . ' I. 
-- -·- 8~ ,,. 

• ------
Ji :. 

----- !11. 
aliJ' • 

' I 
--h--~-- -· 

__ ,l_ __ ,j• 
, I,' 

II 

., I -------~-- TYPE= ·---1--1~ARGEr .. r·-· 13s.ooo ---------- ---- --- ---- ---- I' ' I ---- - ..... , .A 

• 3470 ENCROACHMENT STATIONS= 
9000000 4o54 945,84 

-,. < 4 ~ ,!: •I ' ,-.. 

396,0 
u. DO 
',.,, .. 

531 .o 
944,56 .. .-i, 1

1
• 

' ·< ~·· 946,03 ,191 2o2''J 001 
, . ... r;" !' .. < .... 944,30 

t"I ' I .,. I\ 



.: 
'I &i 

o 70 
.007812 

2,61 
3640 

5o41 
364, 

2,611 
364 .. 

~; • SECNO 90011000 
IJ •:,. - · --3 2: 8 0--C R OS.S-S·E C-T-1-0 M - --9 0.0-1,. 0-0- -E X-T..,; N-D !U\ ,, I 

•· 

0060 ,040 
3 0 

---ao .$F..ET-- ---

,070 
0 

,038 
Or.CO 

941.30 
135.00 

396100 
531.00 

---------- --- --- - . - - -- -- -- ----- ----
e: 3370 NORMAL BRIOGE,NRO• 15 MIN ELTRO• 944100 MAX ELLC= 963020 

·----------------- ------- ------- - ---- --- --------- ---- -- - -

. 
·xi 
j . }'t \ 

/ \,l\ 

-----··•-- . -- ·- ------------·-· - I 

• 
• 

• 
34,70 ENCROACIOIENT STATIONS= 396,oO 53100 TYPc= 1 TARGET•• 1350000 

9001000 4o60 945090 DoOO 944170 946005 014 o-00 001 944030 !' - ---------705 .... ----13$.... 63•--- -....S0.1'.,o-----5-1. .. _ .. __ zo. 16.2...... 56 ...... __ 34.. ___ ....9.44..30 ·-- --- ---· I \• --- -·-•----···-----Bl .-
• 

'' 070 2o67 3o13 3o1:3 0040 0023 ,040 1,038 941030 396000 
·,.003418 1, 1e 1,, 2 0 0 -11030 135000 531000 

r--- - ·---. --- ........... -· -------------- ·-·---·--- ---- .. ·--•·-

.• ':I •SEC NO 90380 000 
~ ' [- --3i1!-80-CROSS-.SEC-1'-[-0N---9038,.00-.£X-lE-l>J.OJE~----.... 9.J~ .. f.Ef..l-

1., 
--------- ------·--- -•- ·- --- ---------- ·------- ------ ----. .. - - - --- - -

"•' 
I' 

•· 3370 NORMAL BRIOGf,NRD= 15 MIN ELTRD= 944000 MAX ELLC= 11430 20 

u-- -- --- ·- -·-·- ---·· .. -· ·- ....... -· •--- ---··------- -
.,· 3~,70 ENCROACkMENT STATIONS= 396:00 531el) TYPE= 1 TARGET., 135,000 

· - - -- ··· -- ··-- -- U-/-S-f-A.CE-OF--N-ASl1Wl\.¥-9R-•-C.UI..I/.E-R-T ,---B.S'.>-1-1..:i3~-- .. sr.c ... u_ -· ... -- . ---- - . -- ---·- ------- ----- ... •. , 
· ~ .... ----· -----'3-T--AN-D--~R-&T A-T-I.ON S--H AV E--8.EEN--SICEUED.. J~Y -0 o 90---- --

•• 9038000 4o74 946004 946.16 .,2 944 • 30 
•, 

· ---705-e-
o 70 

,002656 

· -139-o- --·--- 60.., -- . 
0,00 

-50611--
2090 

37. 

944.84 
--S6o

o040 
2 

....... 2.'.J • ___ 1.75.o 
.,, 
5~. 

0038 
-11,30 

.01 
... 34.. 

941 o 30 
135 .oo 

9.44 .. 301 _ ..... ____ ..... . --- . . ... 
:., 

•" 2o50 2.as 
37. 37. 

.02::i .040 
0 0 

396.00 
531000 

. ~t ---------- -- -•. , lll>ECNO 9039.000 
3,180 ,.CROS.S....SFC-T-1-0H,-- . 9.0.39, 0 0- EX.T-E.NOEO.... ........ _.9.2...F..EE.T------ - . -- - - .. . ---- - - - - -- --- - -

·' 
j •. , 

-- --------------------- -- -- -·----- -- -- - - ------- --
3670 ENCROACHMENT STATIONS• 396,0 531,0 TYPE= 1 TARGET• 135,000 

•. , '9039,00 4,.72 946,02 0,00 944082 946019 o1B o00 .o3 944,30 
·' - . --· •· ---7-0 5-o-· - -1-1-4-o---- ---1-15•- - ---4-1-6•- 55,---~.2. .... - - -1.1.3e- ... 5 7-o .34•---·- 944,.3Ci .. ---··-·------ .. 

,. 
1 

• 70 2 007 5,44 2,41 ,090 ,045 0090 •1038 
:• Co009463 1o 1. 1. 2 0 0 1).00 
~ (!··-------
' 

941,30 396000 
135000 531000 

-------- -------··------ --- --

". 1tSECNO 91160 000 
. - 3iZ80--CR0SS--S E-CT-I OH ---9-1-16 .. oo-E.X-1'.E.N.OEO......... .. -- o-11 ... FEE: T .. ·-·--.. , 

. •. , 
" ..... - -,SECNO---DE.P-TH---CWSGL ----CRl.ld.S--WSEL.K----EG-.... - - HV ..... -· l:lL - . - _ .O.LO S $_ . El ANK....l:L!:.i . - --- ---- ---- -·- ---

i" .iJ 0 CILOB QCl4 CIROB ALOB ACH AROB 
TIME VLOB VCH VROB XNL XNCH XNR 

VOL TVA LEFT/RIGHT 
WTN ELM IN SSTA 

. -SLOP-€-· · ·- X 1.08-L--- - ·-X-t..-CH -· ---Xl.OBR----H.fl l-AL-----I-OC...-- ... -I-CONT COIRAR .T.OPJdIO --- .ENOSJ[ ___________ _ .; .. 
. n- -- -
• 77) U/S FROM U/S FACE OF NASHWAY DR• CULVERT• VS>114 SECo V 

n,,4 • r\l\ ' -· e\ I .ii • 'I n n "" , t'l'"J " .. " '"'7 ... ' , .. l'lt? ..... ,fl 

,e 

• 
". 
•• -BJ 
•• 

:·• 
·• ,, 

•• t• ' ' ... 
" ;,. 
., . 
•• -R~ , .,. 
• ,. 

I' •• ·H . 

• 



• 
- -•• 

' ' 
I ,. 
I •:, 

•· 

705. 
• 71 

·•003725 

151 o 

1o58 
77 o 

380. 
5o36 
11. 

174. 
1o34 

770 

-- ----IISECN0-94¢6,-0-0-0-- -- ---- - -- - ------
3200 CROSS SECTION 9466000 EXTE~DFD 

95. 
0085 

2 

71 o 
,043 

0 

044 fl:ET 

130. 
.oa5 

0 

·!:• ----- -- ----------------------------
• 427) UIS FROM U/S FACE OF NASHWAY ORo CULVERT, VS>115 

-- _..,__ -------•-------------- ------------ ··----------- ----.,. 
• .,, 

9466000 4o84 947034 OoOO 945030 947039 005 
4500 1150 1750 159. 1190 660 1770 

----- -----o-7-7------9-7------2 .. 66>--- •. g 0--- -• 0-1 O---- __..o.42---_ -•o ao ___ _ 

•• •000897 350. 3500 3500 3 0 0 

------- ------- -------------------- ------- -
: • i •SEC NO 10071 oOOO 

570 
0038 
OoOO 

066 
600 

o-03-8. _ 
o.oo 

~ Ill ------ -----'! 0 3-2-)-U /-S--f'.R-0#----Ul~---AC!:---Of"-NAS~UI-A Y--0-R-o...CULV.E Rl•-- -V-S>-1-1-6- --- -

.• ,. 10071000 5o17 947057 OoOO 945047 947057 oOO 
' - - -450-e- --- ---0 ,...__ -- - S5--o- ----3-940--- -3o- ---620--- 1-0920--

1 o 16 009 090 036 0070 .042 0095 
0000132 605. 605. 6050 3 0 0 •• 11 

--- -- ----- ------- ----- - - ---~-- . - ------ --

•· *SECNO 10831.000 

017 
700-

0 0 38 
o.oo 

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

• 15)0/S FROM 0/S FACE OF VEST MAPLE ROAD CULVERT, 

U' - - 10-831-o 00- - -3.89-- - - 94-7.-7-9- - -- 0 .-0-0 - --94-5 .64---- -941-.-8 3 ___ -· 

•
,: 450. 203. 1 oao 
' 1o32 1o01 2.85 
" ---- -~ 0-01-498--- --760.- - --760. 

139. 2020 380 
076 .100 0065 

7~0o- - -- -- 2- -- - - - 0--- -

•· - --NSECNO---'l-OG-450000--- - ---- ------ --------- ------ ------

VS>117 

---•0 4- -
1820 
.100 
-- . 0 -

.24 
B4o 

0039 
OoOO 

350 
!.'41 • 70 
161063 

943o71l 
7o 17 

169000 

. -- -- - ---- ---- -- -------- ~- - -- --- ---- -- --- ---- -- - --

-- --- ---------------~--- -----

se:co w 
- -- - -

006 944000 
36. 944020 

942.o.SD----- 0..-..0.Q ________ - -- --- -- -- - -
176085 176.85 

----- ----------- -·------ -- -- ----- - -- - • -- -

se:c. _x __________ _ --- --------
001 947010 

- 41 o- - -- 945 •. o 0 
942040 49019 
536004 585024 

·--- --------

------- -------
sec. v 

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

-- - --

- - -- 002--- -944.o 50-- --------------------------- - --· ----
480 945.70 

943090 513.17 
i?42o-S4- -756001- ---
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' ' --9001-oOOO -----1..0.0- -----944000 943,20...-- -94-1-030--..,12.0....00 --
90010000 1o00 944,00 943,20 941.30 260000 

-. " 9001e000 1 oOO 944000 943,20 941 ,30 370,00 
,' ·, tL ---- -90-0-1-•-000---1-,..0.0---944,00---9.43.•20- ---94-'1..3.0 705,.00 -.:, ,, 

"I 
- -- ----- -- _____ ... ___ _ 

.,; ~ 
,. ' ·t I _____ .,- --------

• 

944.70 -
945014 
945 036 
9-45..o 9 0 

_____ .oo _______ ,01_ ---•03-.. ·-- 29o1J.. ---- .3o40 .1.35.,00 
007 oOO 
o 09 .oo 

- -e-1.4-----o.OO.,_ __ 

---- --- --·---

002 35093 3,84 135000 
002 43,25 4o06 135000 
.Q.j 63._o.1. ______ 4.60.- _ 135.oo_ 

. --- ------ -- __ ,__ ---- - ·-- ----

·--------~-- --- ----. - ---- - --

• 
•• 
• IJ' ' 

• 
• .,. 

••• 
Ir, 

• 
i ' ,. 
ll 
•• 

' 11 

le 

• 



• 
I :l! 

• : ,;-·' 
. .._, ! 

SECNO XL Cll ELTRD ELLC EL~IN Ct-JSEL HV HL OLOSS 

90380000 37000 9l4o00 943020 941030 120000 944084 
9038.000 37.00 944000 943.20 941.30 260000 945.25 

--9038.0-09-- -37,00---- -944.-00'------'9-4-3.2-0-- -94-+e-l0----3-7-0-..C0----945o4a -

,33 .11 .01 
.os .10 .oo 

- 007---------•-10-----s~ 

QC~ DEPTH TOPlilD 

23010 3.54 135.00 
32081 3o95 135.00 

- - - _41) ,.1.6.. 4 o.1.8. __ 13.5.oOO .. 
90380000 37.00 944.00 943020 941030 705.00 946.04 ' e:-- , 

'···-------903-9.0.0.0- 1o00 -O-• .O.Oc...---0..IHl 941..3£l---1.20 •. 0.0 ...... 9.44.,.82-.. ··-·--•-li-l .. _______ oJIQ .02__ __ .65 .•. 36 ___ __ 3,.5.z __ _j_JS..10.0 _. ,, 

• 12 o 11 • 01 6000$ 4e74 135.CO 

' 90390000 1o00 OoOO OoOO 941030 260000 945023 e10 oOO 002 100060 3o93 135000 
• ' 90390000 1o00 OoOO OaOO 941030 370000 945046 e12 oOO 003 122060 4o16 135000 

• II : 

• 
• 
•• , --- · - --90-3900-00------1-o·O-O---- -OoOO--- --0.,..0.0---944.-30-- i'OS.o.00-- -9460-02- ol&.---- - ---•00 ____ __.Q3 _____ 1_75...23_ -----4072 ... '.1350-011. -, 

• . 91160000 77.00 o.oo o.oo 941070 120.00 944,97 
, •3· ------~--1-6e-0,00-------7-7.0.0----- Oe-00---0-e00---9.4..1.70----26.0..0.0- - - 945.46. 

945,74 
946.41 • 

· 91160000 77a00 OaOO DoOO 941.70 370000 
:1 9116.000 77000 o.oo o.oo 941.70 705.00 

-• 94660000 350:00 
9466.000 350,00 

OeOO 0:00 942:50 7Se00 945:30 
o.oo o.oo 942.50 165.00 946.04 

--- 9466.000-- 3.>()..l}O o.oo ----0 .. .,.o-0,,,__ __ 9-4,a.50 ____ z3s..oo.- .946.A>--. 

•· 9466.000 350.00 o.oo o.oo 942.50 947.34 

--100710-000- -60-5.-0-0---- ---Oo-00------0-a.O.O ----942+40- --- ---75a00 945,.47 
10011.000 605 • 00 o.oo o.oo 942.40 165.00 946.24 

• ' 10071 oOOO 605000 OoOO OeOO 942040 235000 946oo6 
. g--l---1--0-0-1-1....00.0---<>05.oo----o .-00-- -o...00-_ __..942.i..0---45.o .. oo. - __ 9,:.1.51 

• :, ,10831.000 760,00 o.oo o.oo 943.90 75.00 945,64 
l' -- - - -1-083-1-oOOO- ---7~0-o-00-------.().o-0-0 ----0-..0.0 -- --943 • .9 Q.. - ----1~..0.0 -- -946 043--

• i 108310000 1<>0.00 o.oo o.oo 943.90 235000 946.86 
~ 108310000 7eO,OO OoOO OeOO 943e90 450000 947o7Y 

. ,, 
- -- - - --- ----- - - --- --- -- - --·----------- ---------------- - -

10845G000 14000 
10845.000 14000 

· --1-0045-.0.0-0- - ----14o-0-0--
10845o000 14000 

o.oo o.oo 940.30 
o.oo o.oo 940,30 

- - - OoD.0-------· -0•0-0 -· .940.30 
o.oo o.oo 940.30 

75.00 
165.00 
23.s.oo. 
450.00 

945.70 
946. 51 
94.6.92 . 
94708& 

" 11- ----1-0846.000-- - - 1..00--. - - o..OO- -- .o.0.0----940.., '50 75e.OQ. .. _ 94.Sa-71. 
10846.000 ,.oo o.oo o.oo 940.30 165000 946.51 

•. 10846.000 1.00 o.oo o.oo 940,30 235.00 946,92 
- - - ·--1-0.S.46 • .000--- ----1--~0------0.. 00---0.0-0-- ......941)..3.0.-----4.50-e 00----94 7.84 

e05 •12 a01 90a46 3o27 
_ ,J _______ ._23 _____ .Q.Q ___ 17.lu9.!. ______ ..3aJ'..6_ 

016 030 002 232095 4o04 
026 043 004 380043 4o71 

93,76 
__ 1 Hla.1.2 _ 

132043 
161,83 

e06 eJ1 o.iHl S7o07 2e81> S?e34 
• os .so .02 97,20 3.54 132.15 
• .os ___ .__..s.0 ___ .-03. ___ 1..t.9..J7 _____ 3o9.5_ 149 .• 21. 
.os 

-• 0.0- -
.oo 
.oo 

- .o.o_ 

.66 4.84 

o1.3 ---- .. - .. 0.1_ ----1a.a26 3.01 
e14 001 250!>8 3.84 
.1s 001 32.88 4.26 
.• J.1 _______ • .llt. ___ s.s.t.s. ______ 5 .. .1J' __ 

.23 .oo 48.20 1,74 

i76e85 

279,26 
324049 
387097 

.536004 

• 12 
--006 ... 

.05 
,04 

---•~ ____ .,_o3 __ 67-a46. ____ ·- Z.. 53 _ . 
64,23 

165. oa __ 
189.66 
242064 

023 002 77052 2o9!> 
,24 .02 108,46 3,89 

---·---- - - --------
.13 .01 .o, 
• oo .oo .02 ..oo _____ .. o.o __________ .,_0-1 

.oo .oo .01 

75.00 
26043 

_ -- 36o.42 
65.85 

.e13. -- _._a{IJ)_ ____ LO_(l __ _ __75 .. 00.. 
38018 
52.77 

.oo .oo .oo 

.oo .oo .oo 
___ .0_1 ____ ... oo _______ .,1Jjj ___ _ - _25_._s.5 ____ ' -

5o40 5o00 
6021 218.00 
6062 218.00 
7.54 2,s.00 

5o41_ _ .5a00 
6021 218.00 
6062 218.00 
1 .st. ___ -2.., a. oo 

,, 0888.000 42.00 948060 943070 940070 75000 947016 009 1o41 OoOO 75000 6046 4o80 
~ ~ ------1-9888.aOM~-- -==0 ..--42~aQ~-==9-4!o,6u"-· ---c,043-o-?, .... ll,.__~9.4t4]_.,_n_-t.65-4-0Jl- -~-24-9~0.5~--- _ -- _ .01, ____ 2...s .. ;,. .. ___ _..n ..... nil _ _.~.,.n.,.at., ___ B .. 3L .• 21.3c92 _ 

1 0888. 000 
1 08880000 

42.00 
42,00 

948060 
948.60 

943,7a 940.10 2s5.oo 949.20 o03 2.30 o.oo 83.95 8,50 270,87 
943070 940.70 450.00 949,45 ,07 1068 o.oo 151.18 8075 366085 

< 108390000 1o00 OoOO O.OO 940070 7Sa00 "er 108890000 1o00 o.oo OoOO 940070 16So00 
, · · jt, __ ----1-0.lla9o-0-00-----~~0----0..00.----0,. .. u.Ou..0--94-0.7-0---235-a00--
' , 108890000 1.00 o.oo o.oo 940.70 450.00 ~-' C 
u 

' ·•· ' . SlJ'i'll'lARY OF ERRORS 
l" !, ______ -- -----~ -------~~--- ---~-------------------

'1 

• ,, CAUTION SECNO= 3850000 PROFILE"' 4 CRITICAL D~PTH ASSUf1EO 
·.' ---- CAUT-ION - SECN{)=-- 38-5-.000 --f'ROF-I-bE==--4---IH-N-IMtm-S~~CU'-lC--E.J,IE.RS.l'. -
!~ l 

941.16 
949.06 

_.94.9.. 22 -- -
949.50 

•·; i CAUTION SECNO= 3910000 PROF!LE= 4 20 TRIALS ATTEMPTED TO BALANCE WSEL 
- TIL --· - ,- -

\ I CAUTION SECMO= 22360000 PROFILE= 4 
-•, CAUTION SECNO= 2236.000 PROFILE: 4 
- . . ' 

CRITICAL DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 

.o9 .oo .oo 75a00 6.46 ,.so 
e01 oOO oOO 43a77 8036 213e15 

. ---• o_.,._ __ .... o,,,..__ ___ .._o, ... o,_ _ __,59_._9,1 _____ 8,o.52--2.7.4.o 5.3. 
003 .oo .01 105a19 a.so 389.53 

-• --------~~ ------- 7---------- --------- - -· " -- -- --

• ,. 

•• 
• 
• 11. r 

•• I,. 
' 

•• 
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• 

•• 
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CAUTION SECNO= 2530a000 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTIO~I SECNO= 2530•000 PROFIL'::= 1 PROBABLE NHHHUM SP.:CIFIC f:-IERSY 
CAUTIOM SECNO= 2530.000 PROftL'.:= 1 20 TRIP.LS ATfE •l~TEO TO 131.LAMCS llSEL .• - ' ' 1; 
CAUTION SECNO• 2530e000 PROFILE= 2 CRITICAL ~EPfH ASSUMED 
CAUTION SECNO= 2530a000 PROFILE= 2 PROBABLE MiblMUR SPECIFIC E~ERGY . , 

j ',, ' ,, ,_, l CAOllOII---S~U:.f'.I-0=-2~30.000- -PROF IL1':=~--Ul---f--R-l-AL-S AT-l-EJl'.J>T-EO .TO- BA.LA.'1CE. VSEL ---

• ' CAUTION SECNO:c 3230e000 PROF ILE= 2 CRITICAL DEPTH ASSUMED 
h ----~ --· __ ---- ____ ------- - -•-··-••-··· ________ -•·---u 

,•~------ CAlH-lOK---$-EC-N0=-32-30-.--0.0.0--P-ROF-l-L-E-=~-~I-N-I-M.tl~-Sl'-1:c.l;-lf-U;....e.l'!l:lcl.;-L.-- -- - - ,- ... 

• CAUTION SECNO= 5122a000 PROFILE= 4 CRITICAL DEPTH ASSUMED 
· -- - CAUT-ION- -SEC-N-0=- -51-2 2-a--00 0 --P-lt-OF-!bE-.,--4-----14-J-N HIU~-SP-E-C-I-F-I~-ERS.Y 

• , CAUTIOti SECNO= 62;2.000 PROFILE= 1 C~iiiCAl DEPTH ASSUri~D 
,''. - - -C AUT-lOM---S-EC N-0=-62-72-a-00-0-- -P~'l-Of lL--f=--~-P-llO.S.A-1:lLE-~U!.!HU!L.Sl'.£C l.f'.IC. E!ll:aRG-Y- - -- -

•
, CA~1ION SECNO= 6272.000 PROFILE= 1 20 TRlALS ATTEl'IPTEO TO BALANCE WSEL 
1 CAUTION SECNO= 6272a000 PROFILE= 2 CRITICAL OEPTH ASSUMED 
' -- - --,CAU T I·ON-S-EC-NOo--6-2-12 r-00 0---P-R-Of' l-b-l:=-2---P-R-OOABlcE----M-l-N it'1U"1-SPEC-l-F-IC Et-lERS 't. --- -

• 
. CAUTION SECNO= 6272.000 PROFILE= 2 20 TRIALS ATTl:rlPTEC' TO BALAt-iCE iiSEL 

- CAUTlO~ SECNO= 6272e000 PROFILE= 3 CRITICAL D~PfH ASSUMED 
~ · jJ---- CAll-T-I-O-n-- &EC-1>10=-6-2-7-2-..00-0- -P-ROf-1 U=-3-- -P-ROB-A El-1.E-'-'t-HU H.U¥.-Sf>.E.C I.f.J:f__al.ERS Y - ---
'. ·:· CAUTIOtJ SECNO= 6272.000 PROFILE= 3 20 TRIALS ATTEMPTED TO SALAtlCE IISEL 
' ' CAUTION SECNO= 6272a000 PROFILE= 4 CRITICAL DEPTH ASSUMED 

- .. -GAUT .J-ON--5-E-C-N0=-6-2-72-.-00-0 -PROf-I-l..f ::...4 ___ pRQ-BABLE --n-iN-IMUM--SPEC-1 FI C ENERGY 
CAUTION SECNO= 6272.000 PROFILE= 4 20 TRIALS ATTEM?TEO TO BALAXCE WSF.L 

.,., CA\IT !Ot~ SEC MO= 8636eOO!l P!!OflLE.= 1 CRITlCIIL DEPTH ASSUMED 
~. --- -CAOT-101'1- SE-C-N0=-863~~-000--P-ROF-l-L-E=--1--ltt-Nl-MUM- St>-ECl~l-'-HU~R-G-Y- -- - - - ----- . - -., 
u --- ---- ------- - . ------ ----- ------------- -- ------- -. , 
., 

•· ' 

• 
• ------ -- - -- . -- --

--- ---------~--- ------ - ----·-·· 

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

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

-- -- ---

·• .;t,, 

•• 
•• 
•• 
• - -HI • 

• 
• ------- -- -- ---- - - - --· -- - ____ ! ~J 

-- . ------ ----------- ---
• 
•• --11. 

• 
•• --- - ---·------ ------ ---- - - ----- ---------- --- - --- -- . - --- --- - -- - ----· -- ------- ----------- --·------ - - ---- - ---- ----

•·· ----------- - ----- --- ---- ---- --- -------. - ----- --- -- - ---- --- - --- ·-. •·- - . - . - --- -- ----- -----.• ,.,, 
; I ii'! ---- ---- ----- ------------ ----------• - --------- -------------------- ---------- -· ·-
0 ·•·· -------------- - ---------- - ------

- ' ., 
' I 

.,. 
I .: 
!-• 

-IJ,1 ... 
" -, .. 

L__ ___________ _ 

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

. ' 
' I !, ' 

~L•--- --------, 
• ----- ---- --- - ---- ----

- ---- . ----------- --- --- _,_ ____ --- ------ ------- -

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

• -fl. ,. 
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•••M 7000 SCOPE 2•1 LVL 221 06/01/78 07o42a50 09/02/78 78245 

SYS DEVICES 819/ 4/PF FLS:200K FLL:764K KXS:160K ~XL:453K MXB:4538 
I •. 

•~.'; HWo~ll'loSS, CPU SECOND ORIGIN 
• '.. , 1 ---- --07•48-.-44·.-WF-A,- J'l---· LV4-6-l-l>I-QSB.li--8+..\l .. f...n,!REUi-AS~447-02104/71-
• I 07e42o54 000001011 MFZ, -~BLJ010,T20,STHFZ, W, GLOOHFIELD TAP, FIS 

•l 01.42.ss 00000.021 us,t, cttARGE.a10-ooJ1-4s-1s-s.g10,JANDA,001,o,J1ir;J1.,. I •--- 0-1-. 4 2., 56 --0 o.o 0.0 .• 06:s..-.J.O-E ,---~ - -A-T-T Jica..t.~..J¼E c2ti1.UJ12....ro"' H.E.C.. . _ __ _ __ . __ 

• 
. 07.A2,S"b 00000 0 068 MFZ, PF254 - CYCLE 1 ATTACHED FROH SN=SYSTl:M 
· 07a4Z,56 00000,068 LOO• -LGO<PL:999999), 

- -0 i''° 4 c,-58---0000(h896--~Z ,- - -- --LD-61-0----Ft.S-<"I-E~U-!-RED-Hl-L OA.L\- -- 002-7.77 7 OU• COG - ·-
0~e42 a 58 00000.900 MFZ, Lato3 - EXECUTION INITIATEO OS,EXP 
07,42058 00000,900 USR, FORTRAN LJ~RARY 439 OS/20/78 •: 

~ - ---0-7".4.Jo04-.0000.J •. 548-U-SR-e----·------S-T0Pc___ ----- ---- . _. 

• 
07',.113,04 000030549 USR, 2.646 CP SECONDS EXECUTION THIE 

1 07,.43.04 000030553 MFZ, RM770 - l'IAXIMUM ACTIVE FILES 7 

• 
• 
• .. Bl I i. 
• 

----- - ·-- - --- • • --

i· :· ... -or.-4~-04--0000-3.-5->-3--#F-Z..-----RM-7-7:t---- OP-ENJ'.CL-OSf--CAl.LS------· ·-· --· .. - . .30 - . ---------------------···------ ---· --
: ; i 07.t,3.04 00003 4 553 ~FZo RM772 - DATA TRAMSFER CALLS 7,034 
,. ' : 07.43004 00003.553 "FZ, R1'1773 - CONTROL/PvSITIONING CALLS 66 • ij 1tl--O-i.4-3e-04--0000.3 •. S..54-ttfZ ,------<lM774---S~-DIH-L T.a . .U.ISf.E&-CAl.L.S- -· -·---- -· .5a4.. ----- ---- ___ ----- - - -·--- --
,,. 07043004 00003,554 1-IFZ, Rt-1775 - 811 CONTROL/PvSITIONING CALLS 69 

JI· 
' 

•. 1' 07e43o04 00003,554 RFZo RM776 - OUEUE MANAGER CALLS 119 
I · -- 07 • .43 .. 04-0000-3,-554 Jtf..l, ... - ··-- --.Rl'l17J'---R~LL .. CALLS ... --- - . 8.t 

•

, j' 07.43.04 00003.554 MFZ, suMss - NUl'IBEn oF TAPES MOUNTED 
. 07,.43004 000030555 "IFZ, SRU 30835 SEC 
1 

• __ - · -07• 4-3• {}4-000 03 o-5-55--Mf 2.-o--- · ·--· ~CH -- -· - - --- -- · - .-bS.. 3.4 7 .. --KWS 

•
:· 07.43004 000030555 NFZo 1/0 o.097 IHI 

07,o43o04 00003.556 HFZ, RMS 0a129 Mr.IS 
,· ,- 0.7ol.-3.-04-000~3o-S56-$Z..o ----41SER- --- -- - - ---- -2 .. 014--.S.EC- .. -- - - -
·, 07.43.04 000030556 MFZ, J08 30558 SEC 

• . 07e43o04 000030556 llfZ, SC050 - 000000 SC/LC SI.IAJ>S 
ff---- o,.-.1.,3 •. 04---00003-.5-56--l'IFZo -•-· ---!IBLJ0.sli----W.SLJ08.li----- -- - ---·-· . -

• 07•43004,EJ ENO OF JOB 

•· " ---- ----·---

- --- - - -- - --- - - -• - - -- ---· ------- --•-- ------

'.,Jl 
: 1(t----- ---------

:e• 
,- ---- ·-- ------ ---... - --------

,. '1• 

', ~------------
-·'.' .. ,,!,------ ------------ .. ·- --- ------ -··-•. ,. 
" . H --------- ---- -- -----

e, 
--- --------------- --------------- - -- --------·---+---- ---- - - -, . 

• , ; ------ ·------- .. ·-- - - -- . -- ----- -

• 

;,. 
•• 
• 

-• . - ----------·--- . --- ·---·· --· - - . --

• _I 

•• ,. 
-----------------------·- --- - ftj ··1 ., 

---------· - . 

---- -- ---- - --- -- -
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• 
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1) COUNTY: ~0.LZLJ...A-A-:,=t-4,J""'-'--J\ ___ _ 

3) WATERCOURSE: l}ssea: c~ 

: . 
4) DOCUMENT TYPE: /DoY/c. 1'....JA-TuRAI 

00>l\13<!800 

11111111 II I IIIII Ill II II-



«*****•·················•·»••····················· HEC2 RELEASE OATED NOV 76 UPDATED AUG1977 
-- ER-ROR -CORR---0-1-,0-2- - ---- -- --- ----

MODIFICATION - S0,51,52,S3 
---- --------

------------- -----------·-- - - -----·-·--·-· ------~-

• C 
T-1---- ---S.S-50--1-0 ,-r-I-S------ t.l-ES-T--B-L OOl'lF-1 ELg..._l-llP-,--1!.H-~ -RI-C~ AR 0-ZANO-TT I . -· 
T2 10-YEAR FLOOD 
T3 PE9BLE CREEK • i""U·-- - ------ --------------------- -------------

•:· J1 !Cl-JECK INC MINV IDIR ST!tT METRIC HV H!S 

-- - - -111 - - ----- -2•- --- ---0•--·- ---0 .... - O-e00.0-0.-0-0------ -De0-0---- --- o.o. 

:• J2 NPROF I PLOT PRFVS XSECV XSECH 
ll - ------ --------------- --- -- - --- ---------
j. ,. ;,., 1.000 0 .oo 0 -1.000 0.000 0.000 

' - J3- -VAR-lAEILE-COOES-F-OR-SU-11MAR't- PR-l-NT-OUf. -----

• 1 311.000 
U--- --- -- ---

3911000 401000 41.000 
---- ---- ----- --

42.000 

•" 14.000 8,000 4,000 0.000 01000 
1•1 -------

FN 

0.000 

4::loOOO 

0.000 

ALLOC 

0.000 

1.000 

0.000 

b NC ,055 ,055 ,040 11300 1500 0,000 
••· er 4,000 1so,ooo 315.ooo 425.ooo s30,ooo 0.000 

,, --- -ET-- ---O-o-000-- --60-1-0-0------0•-lO-O-----. --811-100----- Se-100 -- --303,.000 -

•·· 
:. i 

• I X1 
ff B' - -GR-· 
· GR 

••• GR 

-- . - UIS- FACE- Of'.--14-HILf. flO.AO.o .. CORPOR-A-TE .!lOU.N.o.ARY -- - -··-· . 

0.000 13,000 
--890.90-0-- - Oo-0-00-

8860800 313,000 
896.000 500.000 

Joo.coo 
89-o .•. zoo -
8890400 
8980000 

3180000 
·--285 oOOO ·-

318 ,000 
5500000 

0.000 0.000 
- -89..0 .• 00.0-- - 300.000 

8900900 3250000 
9000000 6500000 

10) U/S FROM UIS FACE OF 14 MILE ROAD, VS>94 

Cl 
----· ··-- ·----- ·--------

IJSEL FQ 

. Oe- - €190.e.15.6-- -Do.ODIL ----- --- --·- --- -- --- -

0.000 

10.000 

0.000 

Ci-HU,l 

0.000 

111000 

0.000 

ITRACE 

0.000 

12,0:!0 

0.000 

--·-----

OoOOO Oo-000 0,000 OoOOO 
0.000 OoOOO 0,-000 OoOOO 

31 s .. oo o ... ---220 .oo o. ___ 33_~0.o_o_ _________ o. o o o _ 

_$ECo A _____ _ 

OoOOO 
886.1100 
8920000 

0,000 

S!:Co 8 

OoOOO 0,000 
3 O.Z.o 0.0.0 ____ fill6 ,.ZOO 
3750000 8941000 

OoOOO 0.000 

OoOCO 
.. -· _31 Oo 000. 

4400000 
0.000 

·- ·--··------- - •- ----- - ----·· - ---- --

. . -- -- - -- -- - -•---------- -~--------
i ' 0 X1 100000 
• , . X3 0,000 

"' ----- !IIC --- -- -• 065-- ---
:J ,.,1-, 

OoOOO 0,000 0,000 10.000 10.000 
0,000 Ooooo 2,0.000 Ooooo 345.ooo 
--e-0-55- --- -1103-7-------0.o0-0-0 ------uOe-0.00-----·· 0 oOOO 

10.000 
OoOOO 
0-o 0.00-

0,000 0.000 
0.000 01000 

.. --O-eOD-0-----0.,00.0- -

0,000 
0.000 

__ o_o.o o o. _ 

; , , U----------9-5-)-lJ/.S-~Oa-U/-S-F-A.CE...OL-1-4-?ilU-RO.A!l..o.ll-S>..95-.---- --------------- .SEC,_C ____________ _ .• :, 
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e: x, 1,1.000 OoOOO 0.000 OoOOO 26.000 u,. 000 - ;:.,' 

l '-:, ----X2 -----0-.0-00----0 .. 000- -- 1-...00.0----0...000.... --- ....-{l ... OOO---·- - o.o.oo_ ,, 
. X3 10•000 OoOOO OoOOO 100 • 000 OoODC 2200000 
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HEC2 RELEASE DATED ~ov 76 UPOATF.O AUG1977 

----ERROR-~0-R~--~- -04-,0-2----- - - -- -- ------
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-----~----- ------ ---------------- - ------ -- - -. ,_ 
,. 
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•'.',i 
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IIPROF 3 
., 

CCHV= ,300 CEHV= o50D 
11$ECNO oDOO 

•• . 1a~ -., 

- - SEC!l-0-- - -OeP-T-H- - --CIISEb- -- CR-1-11-S--lo!SE Lt<- ----E-G-- --- - - -ttV -- - - -- - -HL-- - -
0 QLCB QCH ORO a ALOB ACH AR08 VCL 
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- ------SLOPE--- Xl.OSL--- --- ~t.-Cli----- ---X-L.08-R-----1-l-lU-AL--J ~---- -l-C.0111.f ----CORAR 
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• 3470 ENCROACHMENT STATIOMS= 22000 33500 TYPE= 1 TARGET= 1150000 • 
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1 ----!i~~ _ ---18~ ____ 59;;!~-- --~~~~--!_9J~!!. 8939;:,_ __ ;~~-- -O~~ ..... 
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.034 
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.oo 890,00 
- --- -Oo- -- 8S9 • .40 --------
886070 90000 
130000 220000 
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' ·' L 
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•• , : ,,ll, ____________ --- -- ----- ---- --- - - ------------ ---- --- --- ---- - --- --- -· - --- -1---- ------------------- l, r ' - - - - ·- -- C I 
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\1 
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- -S EC-NCI---OEP-T-J-4----C-W S EL- - --CR HIS-- ---!;SE!.-K- . -

0 0LOB OCH OROB ALIDB 
TIME VLOB VCH VROJ XNL 

---SL-0-P-E'----Xt.OSL--- -XLC# --XL-Oi:IR-- -1-TIIH-AL -

EG -
ACH 
XNCH 

. IDC -

- - HV 
AROJ 
x:.i~ 

-----l-CONT. 

. HL 
VOL 
IJTl,l 

---CO.IUR 

• oo 
- - .... 9 ... 

907,70 
267075 

9019,50 
__ ~l0.9.,.5 0 

191 7,56 
41115 0 32 

.OLOSS - 8Al'ilK ELEV- __ . 
TWA LEFT/'RlGHT 
ELMIN $STA 
TOPWID ___ £bJtlil ------~- ·- ----

", 

, . 
• 

, . ,,. 
ft: ' 

• 



ii---

• 

3470 ENCROACHMENT STATIONS= 42000 65So0 TYPE= 1 TARGET= 

50) D/S FROM 0/S FACE OF FAR~INGTON ROAn, VS>106 

4030000 3o84 912.54 OoOO 911080 912.7~ 
- --- --4-250----- -- ~6-.- - -- -2291----- JO•--~ 2a-o- -----4-20 --

034 1o37 5043 1.13 0075 ,043 
0007478 2300 235, 230. 1 0 

------- -----------~- -- --

llSECNO 4080, 000 

.20 
- --26o

o 075 
0 

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

1,26 
160 

o-037 
o.oo 

• !, 3470 ENCROACHMENT STATIO~S= 44000 64000 TYPE: 1 TARGET= 
• i 4060.00 5,21 912.91 0,00 912,32 912,93 .02 ,06 
·' ·_ --- -----3-7-0e-- ---2U.o---- --1-1-31--------~-•---- --l-1-7--.- -- - _ __i)4-,.______ __ -66-e - --161 
1

' .36 .68 1.15 .63 .01s .043 ,075 .031 
• , ~.000446 so. so. 500 2 0 0 o.oo 

'I 

----------------- --
'I 

•• •SECNO 4081,000 

235,000 

SEC. N 

.06 911.70 
- - 1-0 ,._ --• - __ 911 .-1J1 - -
908,70 42D oOO 
235,0C 655000 

200.000 
107 

- 1 0-e 
907,70 
200 • 00 

91007() 
___ ___s,_10_,._1.o __________________ -- -- ------ -

440.00 
640.00 

,., ll---- ------------ ----- - -- -- - - --- - ----- -- ------ -----
• 

3470 ENCROACHMENT STATIONS= 
' 4081,00 5o2o 912.90 

- -3700 - -19-31- 14(). 
,36 ,61 2,17 

,000403 1. 1o •• ~ •. 
- SPEG-1 AL- BR-lD-GE--

440,0 
0,00 

- -370-
056 

1 0 

640,0 
912132 

- - ----31--1-0-
1080 

0 

• I .-.' SEI XK XKOR COFQ ROLEN BVC 

TYPE= 
912,94 

--6-4.-- --
oO33 

0 

0VP 
·, 1~ - --0,00---- -2.-73----- - 3.02--- -0.00 ----- - 6011 - - o.oo 

• 
•• 

11SECNO 4131,000 
--PRE.SSL.IRE--- A-N9 -WE IR- FLOM -

1 TARGET= 
.o:s .oo 
66. 16. 

0080 0037 
0 OoOO 

BAREA 
33100 

J -------EGP-RS-----<rEGt.~C----- -H3-- ---0.WEIR-- -Ql?./1---------------8--ARE-A- ---T-RAPE.lOI-D 
., AREA 

• ' 918023 914.41 0o0D 2170 154. 330 320 
-- - --- -- - - -·- ----- -- - - - ------- --

'I .-. ' " ' 

200.000 
.01 910.70 

___ 1_0._ __ 910_.-1-o 
907.70 44Doil0 
200.00 640,00 

ss . . "'"~ tc•o 2 =~ -~•••~ =,• ) 
0-.00 -- ---90-1 .. 20- --1-9.0-141~---------- - -- - -

0 F'.e-e • .R-u-e we,.- 91,,,,r . 

------ ---- -----------··---- -----
@ ·.... , __/e,,..,_ k,z.,..- ,..-)-,,i:·h .. J 

---- - i:LLC-- - -2L.TEUL ---

913000 913000 

~ ' 

'· i 1l---347-0-ENCROA.C-f-lME-ff l---S-T-A-T-I-ONS=- --440-o-0---64-0-,._,, o,______,f.Y-P--E=----1 --TARGE-T=-- ---20-0... 000----- --
~ . ¾1 
" ' ~-- 1.1/S FACE OF FARMING~~~-ROA~ c_uLV_ERT• ~>~-~7 ----- -- _ -- __ SEC,~-_---- ------t----------------

4131,00 6,04 913,74 0o00 912,43 913,83 ,09 ,89 o.oo 909.50, 
3700 115. 157, 980 144, 440 112, 17. 110 909,50 

-----o,,3u-----o80 3o56 ,88 .oao ___ .. 03.3 ___ ,.o,ao ___ _.037 ____ 9_07__.zo ____ 44-o .. _Qo __ +-'---- ---------- ---------- __ ~--, --~~::_98-- ~o•_____ so. 50, __ 2 o s __ -~•o: _____ 2~_0,00 ___ 640,00 j- ______ _ 
1 •SECNO 4132•000 .,.,, 
0 _, - l,ff--- -341-0----E-ldCRO-AC-MMEN-l-----ST-A T--1-0N S=- - --440, 0 -6.40-e-0--T-Y-P-E=-------1-- -T-AR.GET= 

4132000 6007 913.77 o.oo 912,49 913083 ,07 .oo 
••/ 370, 127. 141 o 102. 1480 44. 114, 17, 

J!I ____________ e--37--------- .. 8-6--- - ]'02-0- ---- -.89-----e-0-8-5------e-042--- -- ---090 ---- .037 
,~. '.,001035 1. 1. 1. 2 0 0 o.oo •. ~ 

.. 

_.2000-00I)___ ________ 1 __ .o, 909,50 , 
110 909.so I 

-;~~:~~ --!!~:~~ __ J _____ _ 

I ----- - -- ------ -- -------- ---
I 

e! 11SECtJO 4442, 000 
SECNO DEPTH C~SEL CRHfS 11S El K HV I-IL OLOSS BANK ELEV 

" •11 ., "" l\ r-u ,. ,.,,n,;:::i: I.I ,f"'llr"O • I"'.., on1 I C'C'T lpl'~OT 

• 

• 
• 

'' • - ! ,. 
• fi.1 

• 
• 
•• 

• .,. 
• 8r 

• 
• 
• 



• ,·U 
r•·:: 

TIME 
SLOPE 

VLOB 
XLDBL 

VCH 
XLCl'I 

VROB 
XLOF.IR 

XNL 
ITRI AL 

XMCH 
~DC 

XNR 
!COtH 

IIT N 
CORAR 

I 
~·' 
·:._ - - - - ·----- -~111-llf'---AC..f-UR-ED -S-E-tll-ON-.fROlt--.i~-F-l----C(lNl-OUR -ltAP--- -·· --· - - -- -----

' " ' • 4442000 4o43 914023 
'-- --- ·---31-0.---- - 230- ___ --2.95 ._ --

•· o 39 078 4a03 
~003086 3000 3100 

,'• 

e: 11SECNO 47720000 

o.oo 913027 914043 020 
--52 . ._-... -----.29.e-- . -- _7..3 ._ ____ - __ 68 O--

o77 0085 0042 0090 
3c0e 2 0 0 

~-- --- ~-- ---

• 5 3 
. 1 a. _ 

0037 
OoOO 

~ t~---3470-Elll-CROAC H-MEN-T-ST AT-I-ONS,:---- _5_3_0_o_O __ 73000 TYPE= 1 TARGl=T= 

--· ---- - --- - ~ANUF-ACT.URW--SliCl-1 OJ\\ F-R.OM- 2=F-l .. C.OK-TOUR--1'1Ae._ -----

··1 4772000 306? 915049 o.oo 914025 915074 025 
--- 3700- ---- -<l-9•- --- --U~o-- ---1-5.------6-S...--- - --S..Z.o-- ---26.. 

•·· 042 1o36 4o67 056 0085 0040 0085 
10005260 3000 3300 3300 2 0 0 

•·1 
11 Il-

•SECNO 51Z2oOOO 
- ---- - --

MANUFACTURED SECTION FROM 2-FT CONTOUR MAP e·:· 
' -------5·1~2.-00--- --3o-7-~- --917065 --- -- Oo0-0-----9-16 .. 59--~-8...24------- 0-59-

• 3700 3o 3630 4o 4o 590 4o 
.43 079 6021 .19 oOBS o040 0085 

- -
0 •0-0-9-0-09---300 .... --350-o--- "'-3500- ------ -2--- ------D--------0-

• 
r I 

11SECNO 5412-e-OOO ----- --- . - - -

•1 1280> UIS FROM UIS FACE OF FARIINGTON ROADJ VS>108 

1o29 
-- 20.. 

0037 
OoOO 

2.32 
200 

0038 
OoOO 

':LMPI 
TOPb!lil 

SSTA 
t:NOST 

e07 912,90 
---- __ _j 2.. ---·· 912090 __________ ----- ---- ----- - -- - -.... --

909o 80 357121 
167038 524059 

2000000 

002 914.90 
- 1.30 ___ 9_1,4._90 ______ ----- ----- --- _ _:_ ___ ••-· -----

911 oSO 530000 
170002 700002 

-• 1-7 - ... 9.11 o O~----· -- --- ·--- ______________ _ 
140 917000 

913090 356095 
50075 .407_. 70 ____ ---

$EC, P 

I l Q. -
5412000 4o21 919091 91~o03 918032 920034 043 2o06 005 919000 ... 

" ". •·· " . " ,. 
370. s. 3570 5o 100 670 110 

-- -- ---.45-----· --o-79---- .So35-- - - 046-. - -- • 0-85--- --.. ~40- - ... 085 -
o005754 2000 2900 4000 4 9 0 

-· -- -----~-------------------·------
111SECNO 58370-000 

5B37o00 4 040 922015 OoOO 920064 9Z2o49 034 
.. - - 3 7-0 o -- - -· .. , 2 o- -- -- 34 5- o--- - -- - -1-2 o-- - --1-5 o --- -· ---11 o -- - - -- . 2 2 o 

•
. 047 082 4.87 .57 .oss oOl>O 0085 
: •0004374 soo. 4250 3500 2 0 0 

. 'I'" ~ - ~----
; •. 11SECNO 62620000 

. - . - -SECNO- --DEP-Tlsl-----~S1:-L-- ---CR..1-l!S----llSELK- - --EG--- .. HV .. --- . 
0 QLOB OCH OROB ALOB ACH AROB 

•. TIME VLOB VCH VROl? XNL XNCM Xt>JR 

2,. 150 919050 
·--0038 ... 9t5.e7'0. __ s72o13 .. 

OoOO 99015 671026 

2o12 
.. 22 o -· 

,038 
OoOO 

HL --· -
VOL 

003 921005 
.16.,_. __ 921 .• 55- ------------

917075 56Glo29 
115000 684029 

---------~--- --- . --- ----- ·---

OLOSS. 3AtJK ELE.V ______________ -·-- ____________ _ 
Till\ LEFT/Fl!GHT 
ELZ\IN SSTA 

,, ____ --SLOPE---- XL08L--X-LCM-- --- XLOSR----1.JJ'l.l.AL- -lil.C- -- .JCONJ._ -
IITrl 
CORAR TOP~ lC . __ Z.'.IIDSJ________ _ __ _ ____ _ __ _ _ _ ._ . __ _ 

•·· •. , 
~~f 

3470 ENCROACHMENT STATIONS= 340,0 620.0 TYPE= 1 TARGET= 

----- -----25-)-0/.S-f.RO~ .C/S F.AC-E-OF---P--R-I-1/ATE-.OR!'l:::\JAY EIR-IDGE .. --Y.$>109--

6262000 3o10 92Zo90 
.r .... " n ~,.n 

OoOO 
n 

921042 
n 

922093 ., ,,:. ~ 
003 

~. 
034 
~ ,, 

2300000 

SEC o tl . 

• 09 
1 7 

------
- -- --.;----~------

9i:4a30 
) 

'"'?J. ?n 

• I I I' ' 

• 
• ,. 
• - 8 ". I 

• 
• ,. 

, . 
: ' 

I I.I 

• 
• 
• 
• !1,'. 

, . ,. 
, . 
' •• a.: 11 ... 
•• 
• 

,· 

•• 6 'I I 

• 



•· 
1e·, 

./ 

.. ' 

•· 

• 5;6 
·.o 003219 

o.oo 
5000 

11sECNO 6127211000 

1.41 
4250 

3301 HV CHANGED MORE THAN HVlNS 

o. DO 
3500 

0075 
3 

00:34 
0 

.o 75 
0 

o03i 
OoOC 

-- ---- -- ·----- - -- - -- - ~- -- -- -

-;19180 
110.,1 

504.64 
~,s.os '·l)... c:- J. ..,'!...,' I ..... 1 ••:e-.... --(.C?., 

' 

,, 
~J.',.:..~ ~~ .!::' ,r, 

' ' 

·-. -··- -.-- . J ;t' I -- -------L~l-

"-• ,: r., 
__ J __ -r ... ,~;1~: ------

1 

r..:., 0 /Ir,,) ,a,.:., ...J.t '" • . ' 

_.1 

• 
•• t~~ --- · ---&E~.NOi----0.f.P-TH ---CVSEL-- .. CR-l.lJS----->ISJ!:.Lk EG -···---- .HY-- - -··-- HL 

Q OLOa OCH QROB ALOB ACH AROB VOL 

' .~~u.•· I _,,, 

___ o.L.>ss . _3.ANK.E.Lf..Y __ ----~_;.._,. 
1

~-:.-::--· ..- ..;_. 
TWA LEFT /R H.l~lT / ··-·('.' ,n.. , H; 

• ' TIME VLOB VCH VROB XNIL Xl!CH XNR liJTN 
,. --- ---- ·Sl-OPfi- --Xt.OBb-- - - Xt.CH- - . - -Xt.OBR---Il,R t.Al.----1~-- - . I.COtH . CORAR. 

• . , L ___ -3685-2Q--TR I-A-LS -A-T~EM~l.E.0-1.~L• CWSEL-----
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED ,---- ---- ·----------- ~ ----·~----- -------- -------- ---- ---- --- --- -- -

ei 3470 ENCROACHMENT STATIONS= 34000 610.0 TYPE• 1 TARGET• 

,. i'B1~-
6272000 3o85 925085 925085 926.12 926.49 e65 001 

-3-10 • --9---· --3-13-e--•· · ---48 •-----S.o---4.!>-e---- -400-- -- •-· 24e 
056 1e13 7o00 1o22 • 075 e034 0075 e038 ·•' 

' 
.;i 

l i 

•: 
: 1--

• ! I 
, ,. ] K 

•: 
•. 1 ., •. , 

. ;)II ---

' :• . , t. 

•000716,2 10. 10. 100 20 8 0 o.oo 

•SEC NO 6,2870 000 
---- -- - - -- ---- --
3470 ENCROACHMEMT STATIONS= 34000 60000 TYPE= 1 TARGET• 

6287.00 4o45 926.45 925.83 926.75 926.68 022 006 
--·- ~7-0o· ----25.--- --250-o -----960------33,---SI;, ----96,. 240 .. 

e56 .76 4o58 1,00 • 075 0034 ,075 0038 
,002355 15. 1s. 15. 11 5 o o.oo 

•SEC NO 6,28Be 000 
-- -·--- -- - 0 

3370 NORMAL BRIDGf,NRD• 8 MIN EL TRC'= 925e30 MAX fLLC• 924.80 

3470 ENCROACHMENT STATIONS= 340 • 0 600e0 TYPE= 1 TARGET= 
6288000 4e64 926e64 OeOO 926076 926072 008 eOO 
... -3 70 • -- - ---6-3 • .. --- 14 6-e----· 1-62-•-·-· ··-· --4Se 4-~> ... --- -91 .• - --· . 24 •-

e 56 1 e40 2o94 1 o 78 11042 ,0212 1042 e038 
,.002744 ,. 1. ,. 3 0 0 -33.70 

•SECNO 6300.000 
-- ---------· 
3370 NORMAL BRIDGE,NRO= 8 MIN ELTRD= 925030 ~AX ELLC• 9 2:4 I 80 

ELJIIN SSTA 1 J / \ ,•-----...,:./:,; 
TOJ>liID-- -- .ENO.SJ .. ----. . J_ -- L J· _ ... • 

I .. J_.. . . 
-- r----·t.. ~r--- ---· ~ ---------- --- --- ------· 

• 
l ' 

. -- -- - -~ ----- ----·------ ',;':."~-~--- ----- -------- -~ --- - • 
~!70.000 

I 

131 
... 1.7-• 
922.00 
1os.20 

. 924e80 @ c• } ,:=;~-,,, ;_. o. re.~~:,~,.I ,:;;,c1'.,.,..,_ ,,;;• 
._)l:C'r'>\, --,. ....... -:. I 

---924-e&Q_.)___ __ -·----- -- ·- -- ·--- · ------- --· • 81 

2'.600000 
.13 

_, 7. 
922.00 
188 o 64 

2:60.000 
,04 

-- ,z •. _ 
922.00 
207.26 

,f • 

463e35 .l'.e,J,-,,_ 1•, ,.,;1:,-.,: '.BT c,,,.<.. 

s6s.55 I . ) . 
@--~",'--- - ......... ~: -,2.l~-... ·1r.-;,- 01,A:. w ~ I , ~ (,'lf"I'" -r-rl-

( ~-;,;1;j .:/<1 t l. 
( I I_) _...... r r,-;"v <"\ l'G! 

1'- ; 
~Jc:.,,~).,.(-;., 

I • ' c,,,.,e-.t:'-:-" 

So.me. - 77.~::;- :~i - :;' '. ,: - -ret'f.S():;, -~J,.-.J--
9.24o80 i _c <; ' -•·· 

- .... 9 2i... $.() - - • - . .1~ C'.p,l'l_Yif.'°'' J,__~<;t.ql,:'><-,_~'.Q _ _ (. l,;,,t.f') . .,,;, 

.J. 
• 
• 

411 ol6 , ,. 
600 00 I.,. ,-... , - " ' ,. ) ..,., - I J • e I - ,..: • -' ! ,,,._,! ~';! ,~_-1 J.hi3 hS D.'SO T1tR... 

· - --·-,-e,,s~ - · .;;i.J --·,.;:e:-·,;:i~~T ,~ ""-;;~ceil -Ii-; f.lj-c - i?,. ·,':t~ I 
\ ..,. - ' I i " o ( ., • 

924.80 
- .924 .• 811-. 
392.74 
600 • 00 

\ ...C.tl N-Orle ~e,,·~~ II becn,..,,r.i.t. -::-r1n .. ..&-t:, 

•: •• ·• --- - I - ·-· - .. ·--··- ·- - - ·- . ·-

"l---:' •1"1\J . ~I t•.«J . .a ~-e ., ' c,. I <£;, :1,,,· ) 
. -·--- - --- ----

© Fr--e.y~c}v;, en,~ ew·e. e&.<.e 

--··--,!;, .. --,-.+,- -----
" ,C . 

I 
I 

..::(s .f!,.,rh.!it'J• 

• 
•• 
•• --,---<t)L~--Sili,e..lL_c-!J.L~,.t~-- • !::.,/, ... "'. "t-1 z... ,~w'dj~ C! 

j ,J'Qt!,.. ..-.,..,';'i- :tAKo,, _,.:,i./z cc-, .rl~/r; ,.,•t--'--,~ •. 

, . ' . g I 
;" ;. 

' ;"11 .. ~ ,: bt• ~,,.. .. ,i ~ Ca) c..,., 
1
-:,/r-1,; :.. .t',d!;,.-e1t1:t.l'l,..~. 

\ ...... • ,J 

~ •· 
- --- ---- --

3470 .ENCROACHMENT STATIONS= 34000 600 • 0 TYPE= - 1 T~,RGET= . 260-:-0-00 -------- il:ii c.<lvcA -~~ J ,c-.:.· tV1 -:..._a,/,,J,,t -- -;;; .,'c'{: t- '' 
, . 

. ···- -U/-S-F-ACE-.OF- P-R-1-V A.T.f--OR.J.V .EWA y_ .SR-I-OSF: ••. - as.> 1-11.0---

- .,: 6300e00 4e6B 926e6B OeOO 921~e86 926ei'6 
. '' II 2 , • r ·--· - .- ~-370••-- 65•-·---14 ---164 ...... _____ 4a. ______ sc, ... 

': 056 1o35 2o03 1o73 .. 042 o0~j2 
•·. .002509 12. 12. 121 0 0 

------------------ ·- ------·- - . - - ·- -- - ·- ·- ---· ~ - --· ·- ---· 

•.:rl •sEcNo 6301.000 
l , --- -· SECNC'----DEP-fH- ---CIJ.SEL. - - ~R I :.! S-- ~ S l~L.K .. EG .. 
' 0 OL08 f.lCH 

• · TIME VLOB VCH 
\ ,,:zl no- YI r"1n1 YI r,11 

OROB AL()B ACH 
VRO0 XNI- XNCH 
Y l n C' r- TT (:a, r ~ I t r,r 

.01 
-- ___ 91, •. 

0042 
0 

.03 
.2.4 •. 
0038 

-33.70 

. ---HJ/_ . - - - :iL 
AROB VOL 
X N!t :JTN 
r f"'~ ~, T rn-,•'"' 

SEC ... R

e 00 
_17. 

922.00 
210.54 

924.80 
___ 9_24.., 8.0. 

389046 
600,00 ' 

I 

... - _,..' 
HldC t~.______2_Hi:1f'II~ _ 

-- =:::::::::- a1 f.''"' -! "'7.l \~ 

c' !.•• 1'-fl•! ( ;.,12-..r:
-- 71;a-n,-c _)•--. - -

>J • I I ; .. :-=-~- 0,,-:.,±..".(.'1(~~1 

+ •£) :. • • • V 'I' -+)/(IT-;{ ~-
~ I •• ; - '-i I 

·wCcttrY<' · _;-/ ,ri,_."-
11 

OLOSS _ S AM.:L £L£J/ ____ 
'f ,. , • "' 1 I 

·- ""--H ... ~ €. -- ~\-:-1 · ,.I - -~ .L'.· ' ,.,. .J. t., ,,J 
$ .., -... ~, ... , - ... -

Tl.IA LEFT/RIGHT 
2L~IN SSTA 
Tf"\r-llTI"\ C'"'r'\,r•T 

•• -ft . I ,. 
• 
• 



.I 
i IB 
•. , 3470 ENCROACHMENT STATIO'.,-S= 3t.Oo0 600.o TY?.£= 1 TAAGET= 
'•j, 6301000 lu65 92606$ OeOO 925012 926080 014 100 
· . ., - - 37-0o.. -4~-t---- Z23-t-·- - -1-0-6•----t.E.o-- -· _-54...,_ - --1.15.o. - .. 24• 

' •~ l 

, 056 085 3o87 092 0070 oC-42 o0'10 0038 

•:.L ___ ·~oo_23~3 10 ,. ___ 1_0 _______ 2 _______ -i ___ .. --~-- o.oo ., 
llSECNO 66010000 

!, 
,,----·- ------------------ ------------- ---·------- ---------- ------.... · 
jJ-

•· 
MANOFACTURED S~CTIOH FROM 2-FT CONTOUR MAP 

--'"'66 O-l-o,00- --3 oS.4 .. --92:/--0:J.4-- --0..., 0 0. -9.26 •-i'3----9-2S.a.1.Z-- -- _. 43 - _ 
370. 730 2540 43. 500 40. 28. 

058 1o46 6028 1o52 0075 0042 0075 
- ,. O-OS4-15-----2-5~..,__- -- 30.0-.- -- -35-Q..., ___ - -----3- - ___ I)._____ __ ---0 -. ' 

' 

.1 o 2.l 
25. 

0038 
0 o,00 

' 
I 

2600000 
004 

.. .'.L7a. 
922.00 
208006 

92, .. so I 
£24.1 OJL _J ___________ _ 

3;1.;4 ' 
600aG:> 

-- - -~--- ---------•----- -- -- --- -- -- --

_ __ .o.14 _ .. 9.2..1io30 __ _ 
18. 926.20 

924.20 472096 
120.70-- 5.9.3~66.-- ------

, L_ ---•SEC-NO- 69.0-1 o-0O.0--.. -- - - --- - ---- --------------- ·•---------- -- - -- - -- ---------------------------- - ---------- --

. ' .• , •. , 6901 oOO 
3700 

MANUFACTURED SECTION FROM 2-FT CONTOUR KAP 

3o65 
700 

930.05 
2340. 

OoOO 
670 

928090 
520 

930 o3 7 
4.1:o 

o 31 
470 

928050 
928040 

,-:, ... ..,, ..... 
. ' }I- - ---060- -- -1-e3-S--5-e.S6--.. --'i .. 4011-· -- .. 0.75--- --- 0042---- o0.75-

2.17 
260 

o03l 
o.oo 

.o4 
190 

926.ClO. _ 
136.87 

.;)J.)04-1:L. ------- _. ___________ _ 

•· 
e 

.' L. 

• 

·,006269 3000 300. 3000 3 0 0 

llSECNO 72610000 
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PF2-54 "' CYCLE -2 11:rTTACHED F:JOM SN=-SYSlEM 
-'-LGO( Pl'='999299'.l<o 

FORTRAIN ll:lflARV _1,.3c; 
S·TOIP 

o s 12u nFs ------ --

.. 7~9 CP .SECONDS EXECUTION TIM': 
.. JHl770- = lfA~ Il'!UM AC%LVE FTltS 

RM771 ~ OPENICLCl'S~ CALLS 
RM772 ~ DATA TRAN~FER CALLS 

----- - 7· 

Rl-f773 = COffTROL-l"POSITICTNING Cltt.5 
R'l77.4 -" BM DAT~ -T.RAWSFER CALLS 
RM775 - BM CONTRJLIFOSITIONING CALLS 
RM776 -'- QUEUE MANA1..E~ CALLS 
li!ll'\7 77 -'- REC All -C A•l'l.JS 
'3-IIM.SG .:. NUM8ER OF -TAPES '10UNTEO 
-SllU 1.045 SEC 
.SC'I 2201.46 .KIIS 
I/J Oo 037 ,HI/ 
,Hl-i;s· 0.021 HWS 
U•SER 01--S34 SEC 
·JOS OoB54 -SEC 
SCO-S:O = OJOOI.5 ,SC'ILC SPiPS 

~3LJJDF WBLJODF 

0510!3/79 09o42o(/'2 J600 JO 

28 
2,300 
- -66 -

353 
56 
63 
59 

• 
• - ----------- •- ----- -·-1 ,. 

--------r f I;'\ ,. 
- --- - ---------

• -----~---- ------- -----

-· --- -- -- - ------

I. 
• _ _Jill .. 

u 

' .• 
,, ,. 
i:. 3. 

-) "1 I •· .• 
• --- -- - ----- ----. ----

• -------

• 
', r 

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

·• 
• 
• 
• ,. I 

I , I 

• 
• 
• 

_J• 
:5 :,. 
:( 

,;1. 
------ - , lJ I l. 

-·7 11 

14 
ll ... 

, 1,5 

[11• ----,,,-~ ,.. 
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·11• 
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***********M**~****~***************~**~*******~*** 
HEC2 RELEASE DATED NOV 76 UPDATED AUG1977 
ERROR C'ORA - 01slY2 - -
MODIFICATION - 50,51,52,53 

************~*******************~•*****••*•******* 

T1 
T2-
T3 

Wo BLOOMFIELD TwP. FIS 
.... 1rrcr TTAR TIOOD 

WALNUT LAKE-OUTLET 

J 1 I CHECK - TIIO - --- --- -rHNV 'fOTR - - STRT 

o. 

J2 i'lPROF 

3, O O 0 

4. 

!PLOT 

0.000 

o. 

PRFVS 

-1,000 

o. 0.000000 

XSECV 

0.000· 

XSECH 

0,000 

t.tETR re iiV h'lts---- "O 

IJ • 0 0 o.o o. 
- ----- --

FN ALL JC IB ~ 

o. 00:I. u·. OJO ---- 0.000 

- 1.15,i:L-
' 

8790390 

CHNl~ 

0 • 0(10 -

f"O 

0,000 

!TRACE 

., 
• J l • 

• ,. 
-------------jl ;, , I. 

--------------------- 11 

1J • iJo·o---- ------ ---
'I 

- --------- -~-------------
I !l 

j I • 

----1,!l' I ,. 
----~I: • 

., 

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

I;;• 
-- _____ , :; 

----------

-------•-----------

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

.... - --· ------ ------------

- - - -- --- ---------- _________ , 

• 

., , . 

, l 

, . 
• 



• •. , 
j' 

I •,\ 

• 
• 
• 
• ., 
• 
• ' 

• 
• 
• 
-.. 
• 

!. 

• 
l 

• 
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* PROF 3 

CCHV= .300 CEHV= 
IISECNO 4380.000 

Sl:CNo·· -DE:PHf 
0 QLOB 
TIME YLOB 
SLOPE XL06L-

• 5 0 I) 

ClJSEL -
OCH 
VCH 
XLCH 

c·R 14 S 
QROi:I 
'IR JB 
.XLOBR 

\I ALLEY SECTION 

4380. 00 ---z-. 69 -/-;79-.-;;1- -- 0; 00 -
32 • o. 32. o. 

o.oo 0 I) 00 ie57 o.oo 
.001414 - - u.; ·o o -- n;, 

•SECNO 44990000 

ws~ LK 
ALDB 
XNL 
I TR I Al 

1.164 

879.39 
o. ... 

e U4U 

(I 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 

4499000 2.25 879065 OoOO 0 • 0() 
320 o. 320 0o o. ,,. -- n - 1\-(\-- - -::i:: ~ era n_-nn _n,.l\ 
OVI u•uv -'• V 7 u .. u u .. .,_ u 

.006783 1190 1190 1190 2 

•SEC NO 45 0 O. 000 

fG 
hCH 
XNCH 
roe 

879.43 
20. 
n•~ aua:, 

'J -

'i V 
AR 03 
r. ,,, n 
I COt~T 

<; [. --

v OL 
~TN 

-c O'f,( Atl 

S:CTnJ 

-, [.'I]$ s 
TH.I. 
r L ;.1 l i\ 

-- - -TOPiHD 

BA\,< ELEV 
LEFT/RIGrlT 

<;STA 
ElilOST 

.04 ---ir.-oo- - --o.ou-- s,g-.ao 
Oo '.lo 0o S30o20 

n • n 
9 U q. ll 170093 

881.30 ELREA= 881030 

.os 
o. 

--377;,40 
,.so 

879.SG 
1 0 • 

u045 
0 

.15 
o. 

~:)4(} 

0 

.32 
o. 

.-oz.-s 
o.oo 

b81o30 
881 o::io 

230000 
23L,.B0 

3370 NORMAL BRIDGE,NRD= 1o MIN RTRD= 880000 t,~X ELLC= 880040 

3495 OVERBANK AREA ASSUMED NO~-EFFECTIVE,ELLEt= 

D/S FACE PRIVATE BRIDGE 

4500 .oo 2 o 2 5 879.65 o. 00 0 • 00 879.82 • 1 7 
32. o. - 32. - o. o. 10. . 0 .. --

.01 o.oo 3.30 0 o 00 .040 0033 • 0 l, 0 
• 005199 1. 1 • 1. 0 0 0 

- - . ---

*SECNO 4520,000 

3370 NORHAL BRIOGE,NRD= 16 MIN ELTRD= 880000 MAX ELLC= 880 • 4n 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 881030 ELREA= 

,p;1·,;30 

.01 .01 
n.- - -- - -o. 

o04l, 877040 
-.58 4.80 

881.30 

881.30 
-sa1·.30 

230.on 
234.80 

U/S FACE FRJVATE BRIDGE BoSa N65 SECT.I< 

4520.00 - 7o36 · 7.N.76 o-.--o o· - --o.oo 879.92 .15 • 10· .-oo 881 • 30 
3 2. o • 32. o. o. 1 0 u a. 0o o. 881030 
• 01 o.oo 3 • 1 6 o.oo 0040 0033 .040 a042 'l77.40 230.00 

.004635 20. '20 0 20. 0 0 C -.,s 4 • 8 0 234080 

•SFCNO ,.,.-. ..- n nn 
4:,c1evvu 

-~ - - - --- --- - - - - --- - -

SECNO DEPTH CWSEL CR I !,JS wSEL K EG HV HL OLOSS SANK ELEV 
Q OLOB DC Ii OROB ALOB AC -f i!.R·J ti V :)L T\IA LEFT/RIGHT 

• 
• --- ------- --· ---- -- - - ----. -- --7 I 

\:• 
-- - --- -- ----------- ---------- -; I' I 

-.s::= ·,-;;·--"~-'~ ~,.&;_ I • 

"~~;"' ~ ~":~ a,~u~~I :~ 

--- - - --- - ----- ---- ------ ·-133 .,. 
----iM• ,. 

,;. 
-----7 J 

- - ---- - --- --- -~--
I s1e 

-----,lJI 

~ - --------

sse 
I Si 

_J"• 
--- ll !3. 

-----
1 j~ ,;. 

-- ------- ,; l 

11. ·- -- ---- - --- -· -- --- . --7 ,, 
__J'S. 
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I ll'lt 

SLOPE 
'ti L Utl 

XL03L 
V I. r1 

XLCH 
V l1. Jj 

XLOBR 
,\hL 

lTRIAL 
A ,l..N 

roe 
J',, 111'{ nln r.L:"lln .:, ,"') I "' 

ICO~T COR t.R T JP !.I I ::J ENDST 

3495 OVERBANK AREA ASSUnED NON-EFFECTJVE,ELLFA= 881.30 ELREA= '!~1 .30 

4521,00 2o40 879,FD o.oo 
32. o. 32. o. 
• 01 ··a .-oo 2,89 o.oo 

0004947 1 • 1. 1 • 

•SECNO 4700. 000 

3470 ENCROACl{MENT ST~TIONS= ·11;4.o 

VALLEY SECTION 

4700.00 2,23 880.33 0,00 
32. a. 32. o. 
.os o.oo 1 ,37 o.oo 

.001261 179, 179. 179. 

•SECNO 47200000 

3470 ENCROACHMENT~T~TJONS= 149,0 
4720.00 1,91 880031 o.oo 

32, o. 32. o. 
.os O. DO 3.:02 o.o~ 

,016734 20, ,:i. 20. 

*SECNO 4740.000 

3470 ENCROACHMENT STATlO~S= 14300 

D/S FACF r.roDLEBEL T ROAD 

) 4740.00 1.69 
32. o. 

, • 05 0 • 0 iJ 
.015468 2a. 

SPECIAL BRIDGE 

SB XK XKOR 
0,00 3,37 

t1SECNO 48000000 

880039 
32. 

6058 
20. 

COFQ 
3.o? 

6070,lOY FUJII SY -ll!ORIDI:-oR!UG'= 

o.oo 
o. 

o.oo 
20. 

ROLEi~ 
0.0~ 

O,OJ 
o. 

,060 
2 

8i9.93 
11 • 

• 04 2 
0 

167,,J TYP::= 

U89 

OoJO 980.36 
o. 23, 

o 060 .042 
2 0 

162.0 TY PE= 
0, OJ 880,51 

o. 9, 
,060 • 0 S 2 

2 0 

146,0 TYPE"= 

BRJDG~ 

0 .oo '!81 .o7 
o. 

• 0 2G 
2 

B IIC 
2.40 

" 

5. 
• 0 2C. 

0 

B~P 
a.on 

EGPRS= a.coo EGLilC= 881.916 cLLC= '!810950 FCWS!:= 

.13 
0. 

0060 
0 

• '' C • 0 1 
fl. J. 

.a4? ---;nr.t.o -
OoOO 4.bO 

881.30 
881.30 

2 3-0 • ;JO 
234.80 

1 - TARG'ET=·-- - 2.>,000· 

SECT.L 

oJ3 
Jo 

a360 
0 

.r.1 
a. 

-- .,O!il 
o.Jo 

,03100'.lco.oo 
o. 1oor,oo.oo 

878.1\) 1C.4.00 
18.21 162.21 

1 TARGET= -- T3oOU0 
.20 ,06 
o. () . 

,C6l -. iJ ~ z 
0 a.on 

1 TA RG:T= 

067 .32 
o. o. 

.ozcr-- -. 04·1 
0 o.oo 

- --

,3AREA 
1.10 

----

.09100000,00 
o. 100000.03 

·37s,&.c 1.S:i.00 
10,82 159,82 

3el!OO 

.23100000.00 
o. 

-s-?"3"i"7:J 
3.CJ 

ss 
o.oo 

100000.00 
- 1 43 • 0 0 
14b•00 

ELCHU 
s7a,7o 

'!800394 FLTliD= 

3370 NORMAL BRJDGE,NRO= 14 MIN ELTRO= 869090 HAX ELLC= S81o95 

3495 OVER3ANK AR~A ASSUMED NO~-EFFECTiVE,SLLFA= 889,90 l=LREA= 

UIS FACE HIODLEBELT RtlAD BRIDGE B• S • "~D SECT.M 

/ 

- -- - -

• 
'' 

• - ------ - - ----·1 

: , . 
.. a ,,._ 

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

------ - - - ----- - -- -- • '11 

-------

.. 
. --7 LI 

I l. 
- --, ti ,. 

- - -- --
lo 

-~-- ---
,i 

•• -------- ---------- - - -------f, I" Ill 
• I j . -

• --~-------
I '. ~ 

ll. -- - ------ ~ 1~ ;==---- -
ELCHO ~ 

-- 7 i,_ 
' i,. 

----• j -
879000 i,. 

--------- --- --- -----
'l i,. 
,,. 

--------------------- - -- -------1. 
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4t:IUOoUU <. • _j I 1ts1.~, ~. ~ u \J. ~ u d I:) I• ti I .... ~ eOv • u f tii:s-1.u,J 
32, o. 32. o. o. Oo o. J. o. 8a1.or, 
• OS o.oo 5.36 JoOO • 020 .024 .020 ,038 379,00 170•03 

0008700 60. 600 60. 4 0 0 -.34 5.oo 173.00 

11S fCNO 492/T.JllO --- - ----- ----- -- -- . - -- -- - -

SECNO DE 0 TH CWSFL CRIWS 1/S:'LK EG -~ II HL ~L DSS BANK ELEV 
0 OLOB OCH • ROB t.L '.JB ACH Hi '.l'l VOL T\H LEFT/RIGHT 
TIME VLoB 

... vcH ·vRoB . )CNL icNCi-i iNli iJTlC ""L r1 IN ·ssrA 
SLOPE XLOBL XL CH JrLOBR 

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

~ , ~ ,- "',..,.. ~nTtt.-Tr r n T ,._,.. "'..': 
'J ✓ ;) r I' l.. C i-nJv,-,.r Ort.1U~: 

------- --------- -- - - --
4920.00 2.67 

32, o. 
• O!r ·-- 1) .-o Ii 

.000514 1 20 • 

SPECIAL BRIDGE 

SB XK XKOR 
2.10 o.oo 

*SECNO 4928.000 
PRESSU'RE FLOW 

tGPRS 

882.17 

EGLWC 

8s2.10 

882.07 
32. 

;;36 
120. 

COFJ 
2.90 

o.oo 

o.oo 
o. 

·n .-:io 
1 2() • 

ROLEN 
o.uo 

Q!ff IR 

o. 

UIS FACE PRIVATE BRIDGE 

4928.00 2.74 882.14 o.oo 
32. o. 32. o. 
• O'! o-. otr To3Z- o·. :io· 

,000474 fs • 8. Bo 

- - - ---

11SECNO 5219.000 
5219,00 2.09 882039 o.oo 

3-Zo 0. T2o 0. - -
.10 o.oo 3.34 o. 30 

• 0 05 0 62 2 9i • 291 e 291. 
-- . -- -- -- - - -

•SECNO 52200 000 
--- - -- - - - -- - --

3370 NORMAL l:l~ J Wbl: Jl'•li-1 U= i4 MjN EL Tii D= 

- --- -----

0/S FACE PR IV ATE BRIDGE 

ii'"..,, .... " n K.- - -~ "'· ee-, -, 0 " ·nn 
:».!:t::u•uu ,.vo o:>, &...}O Vfl UV 

32. o. 32. Jo 
.10 o.oo 3o53 OoJO 

• 0 0 7 0 0'8 --·1 .- -

f'. - 1. 

ITFI IAL I 'JC 

o.oo 882.10 
0. 24. 

• 065 • 1135 
3 0 

BWC 
9.00 

OPR 

32. 

a.s. tt91 

0 • 00 882017 
o. 24. 

• 065 0035 
2 0 

o.oo 882,50 
o. 10. 

• 065 .035 
2 0 

ICONT 

BIIP 
~.oo 

.o 3 
o. 

.055 
() 

CORAR TOP:.11D 

016 .13 
0 • 0 • 

oil 3T - -·1;7·-g ,4 :J 
a.no 10.oJ 

BAR::C A 
18.30 

ss 
0 • ,J 0 

BARE A TRAPEZOID ELLC 
llREA .. 

19. 19. 881.50 
• 

SECTo'I 

.03 .07 o.oo 
o. o. o. 

a06S- - .-113, --379 • 41} 
0 o.oo 1 0 • 30 

--- - -- -

017 .32 .o7 
o. --- 0. ---- - Do 

.065 .037 880.30 
lj o.oo 4.80 

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

384.00 HPX ELLC= ~a3.;;o 

" r ;-, 0 0-, CQ ·r.c - ~_-n 1 " . V It VV ~OLffJU 0 f 7 ov, 0 V ' 

o. 9. o. o. o. 
.020 • 035 .020 .036 830030 

- o-- [/ 
- o-· -i53" --- - 1i .s-a 

-

ENDST 

882.20 
68 2 a 20 
,n-.-oo 
so.oo 

ELCHU 
879.40 

EL TR 0 

882.20 

882.20 
882.20 
70 .-o-o 
80000 

8 8 4 • 70 
- 884.70 
145.00 
149.llO 

Q O I:.. 7M 
UU~IIIV 

884.71\ 
145.00 
149.lro 

• 
• ,. 

--- -~- ------·- --- -- ~---- ~--·--1 ~ 

!,• 
---~--~------ ---~------ '3 

II ,. 
-- - - ----------- ---- -- - - ---·1 W' 

ELCHO 
879040 

•• 
ll 

I 1,. 

----73! 
--- -- - - - - ;~ 

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

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

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

·---- - ----- --------

Ii 

i ;. 
______ J 

i 51. 
---, 11• • ll. 

61 ll. 
·7•; 

\ 11. 
- - - ---·-·p ii. 

713 

-- ------- ,i • 
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3370 NORMAL BRIDGE,NRD= 14 Ml~ ELTRJ= 884,00 ~AX ELLC= 8d3 • 30 

UIS FACE PRIVATE BRIDGE a.s. U92 

5242.00 2,26 882.56 i}. 0 i) D,OD 882.73 .11 
32. 0" 32. 0. 0. ,a. o. ,. , , o. o·o .. 3,30·· D • (TO -.-02u • 03 S- .021,---

.oos,B40 2 2" 22. 2 2. 2 D 0 

<tSECNO 5243. 000 
SECINO Dl:PTH CWSEL CR l ,IS ~!SELK EG ~v 

SECT.O 

• 1 !,. .01 
n • o. 

-.0-3 6· -- -a:io. 5 o · 
-.58 4,80 

- ------

~L oL ass 

984.70 
884.70 

145.00 
149080 

BANK ELEV 
a . 

OlOll 0-CW - - --- CIROE. - -- •iLOS JICH ·AR013 711'Jt·· ---··n(A·. ··u:-FT/RIGi-tT 
TI MIE VLOB VCH VROB XNL XNCH XNli. l/T N ELM IN 
SLOIPE XLOBL XLCH XLOBR I TR I AL IDC I cor. r CORAR TOPI/ID 

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

5243.00 2.30 882,60 0,00 0 • 0 () 8 8 2 a 74 .14 .01 • a 1 
32. 0" - 32, - - 0. o. 11 • o. --- ·o.--- o. 
• 11 o.oo 3,02 o.oo 0030 0048 .oao .036 8 80 • 30 

0007289 1 " 1 • 1 • 2 0 0 o.oo 4o80 

*SFCNO 53200000 
- - -- --

VALLEY SECTION U93 SECToP 

- 5320,00 3.,r 1r87, '37 0 ,ll 0 o.oa 882c89 .02 . .,, . -o 04 
32. 0" 32. o. D• 29. O, o. o. 
• 13 o.oo 1•11 o.oo • 030 ,048 .oa o 1037 879.70 

1000617 7 7., 77. 77. 2 o· a o.cro·-- ·11;. r;z 

wSECNO 54100000 

D/S FACE PR!VATE BRIDGE 

5410.00 3.o;~ 882.92 o.oo o. 00 B 82 • 95 
32. 0" 32. o. o. 25. 
• 1-S o.oo - -, • 25 o--. 00 - -.-030 . • 040 

.000546 9 0., 

SPECIAIL BRIDGE 

SB XK X KOil 
o.oo 

11SECNO 541'!1000 
PRESSURE FLOW 

2 • 'I 0 

c; 0. 

COFQ 
2.9() 

9 (). 

ROLEN 
() • 00 

EGPRS EGL WC 1-13 IHIEI~ 

8 82 • 99 882.'95 o.oo o. 

2 

B WC 
Be 60 

QPR 

32. 

0 

U/S FACE PRIVATE BRIDGE B • So tt9& 

5418.00 
32. 

3o07 
o. 

882.97 
32. 

() • 0 0 
o. 

a.on 
o. 

B8lo99 
26 • 

BWP 
a. o o 

BARE A 

22. 

----- -----

.02 005 .oo 
0. o. o. 

.oscr- -. 0--3 ,· -----S 7 9 .-9:> · 
0 o.oo 9.00 

- - - -·---

BARfA 
21.60 
--------

ss 
o.oo 

------ ---

TRAPEZOID 1:LLC 
. --- A Rnr-------- ------ --- -

.02 
o. 

22. 332.40 

SECT.O 

005 
o. 

o.oo 
o. 

SSTA 
ENDST 

'!34.70 
::S84 • 70 -

145000 
14<;.80 

834.70 
1384.60 

112003 
T Z-6; 95 

883.20 
883.20 
611•00 
69.00 

ELCHU 
879090 

ELTRO 

833.20 

383,20 
633.20 

EILCHD 
879.90 

• 
• 

, :e 
-- -- ---- - - ·-- I ! ,. 

-1 · 
' . 

--------- ----------------- - -, •3 
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I. 
II 

I I • 

- - ---- -- -- - J 11 ,. 
1 ,s 

- -~: iie 
1111 

•• --- lJ l. 
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-~ 
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---- - ---------- ----------- ---------' !l 
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,000521 
u.ou 

s. 
UoUU 
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• 0 .)\} 
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• 0 ... ,, 
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*M******ff****~~****~**~*~~~****~***•****~*****•**~ 
HEC2 RELEASE DATED NOV 76 UPDATED AUG1977 

- ERROR CORR - (11,0T __ _ 
MOOifICATION - 50,51,52,53 

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

NOTE- ASTERISK{~) ~T LEfT Of CROSS-SECTION ~UMBER INDICATES MESSAGE lN SUMMARY OF ERRORS LIST 

IIALll!UT LAKE-GU TL 
------- ---

SUMMARY PRINTOUT 

SECN'J XLCH ELTRD ELLC 

4380.000 ··-o.ou o.oo 0 • 0 0-
43800000 o.oo o.oo o.oo 
43800000 o.oo o.oo o.oo 
4380.000 o.oo '.I• 0 0 O.!lO 

4499.000 119.00 O.OJ o.oo 
4499~noo 11·9.uo (J.00 ---o.oo 
4499.000 119.00 o.oo o.oo 
4499.000 119.oO o.oo o.oo 

4500.000 1.00 :i80oCO B~0.40 
4500.000 1.00 880.00 880.40 
4500.000 1.00 880.00 880.40 
4500.000 1.00 8!!0.00 880.40 

4520.000 20. 00 380. ()0 880.40 
4520 • 000 20 • DO 880 • 00 880.40 
4520.000 20.00 880.00 880.40 
4520.000 20.00 '880 • 00 880.40 

45210000 1.00 o.oo o.oo 
4521-000 1.00 o.oo o.oo 
4521.000 1.00 o.oo o.oo 
4521.000 1.00 o.ao i) • 0 0 

4700.000 179•00 o.oo o.oo 
4700.000 1 79. 00 o.oo o.oo 
4700.000 179".00 0 • iJ o- o.oo 
47000000 179.00 o.oo o.oo 

l! 4720.000 -z·o. liO 1T. oo-- o.oo-
4720.000 20.00 o.oo o.oo 
47200000 20.00 o.oo o.oo 
4720-aOOO- -20 .uo ----o.rro-- - n.uo 

4740.000 20.00 o.oo o.;10 
- ---- - 4740.ooir -z-o ~ o·o- - -o-.oo ----' 0.-00 

47400000 20.00 o.oo i>.oo 
47400000 20.00 n.oo o.oo 

- ' - --- -- -

Ell'ilN 

875e70 
876.70 
876.70 
876.70 

877.40 
877.r.o 
877.40 
877.40 

877.40 
8 7 7 e40 
8 77 .40 
877.40 

877.40 
877.40 
877.40 
877.40 

877,40 
877040 
877.40 
877.40 

878.10 
878010 
878 • 10 
378.10 

'878.40 
878.40 
878.4() 
878.40 

873.70 
-878.70 
878.70 
il78.70 

19.00 
30.00 
32.00 
37 • O lr 

19.0'.J 
30.00- -
32.00 
39.00 

190\IO 
3.:i.oo 
32 .oo 
39.00 

1 g- • JO 
30o00 
32.0~ 
39.00 

19.00 
30.00 
32.00 
39.30 

19.00 
30.00 
32.00 -
39.00 

1?.0-0-
30.00 
32.00 
3'1.00 

1S'aJO 
30-.0'0 
32.00 
39.'.)0 

Ci/S!:L 

s-nr.56 
879.16 
879.39 
379-. 35 ---

EG 

878.61 
879.21 
B79o43 
o7S- .us 

a,,;.12 879.02 
Bn.su 
879.65 
8-30.03 

--- 1179.65 
879.80 
880.1s 

879.32 
879.50 
879.~ 
880.02 

871,oTT 
879.62 
879.76 

- 8i!Oe1S --

87'i.13 
879.67 
879.82 
880.22 

- 67';.21 -
B79.77 
8 79 • S2 
8'8'lio37 

879.12 879.21 
079 • 55---~7<) • 71l 
8790B0 879.93 
880.26 880.40 

879.70 
8B0.21 
tnrn.33 
880.71 

879. 73 
880.24 
B'S0.36 
580.74 

AREA 

10.75 
17o4 2 
20.32 
26.80 

7.3 J 
9e64 

10.36 
12.18 

1.22 
9.12 

- 9. 70 
10.84 

7 .s9 
9.58 

1 0 • 13 
- 11.01 

7.77 
1-u.37 
11 o:18 
13.30 

13.45 
21.45 
23.35 
31.06 

--1179.-;n- BBQ .1,-- -~'4.31 
880.18 880.42 7.53 
580.31 a80.51 a.as 

·'!!'a o.nr- ----g-go. 1n·- 13. 6 5 -

830.12 8&0.46 4o04 
-- !IB'U.35' - ' --ggo-.-cr7 - -- 4·.72 

880.39 881.07 4e87 
860&59 881.:;8 5.46 

-- --- ~-

- - - -~- ---- - -- -- - ~ -------- ~ --- - --
• J 

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

DEPTH TOPIIID SSTA 

• --- - ------ -, ' 
ENDST !.A 

1 ·-
T • 8 5------ -nr.-o-r. -- - i72.8'Z TE'Z.86 

183.64 
183.94 

2o4o 12.19 171.45 •• 2o69 13e01 170093 
3 • 15 19 .-s-i.- - --;1,"5.0't, 

1e62 4 • 80 
-- '2 • 1 0 - - --i.-. 1:fO -

2.25 4.80 
2o63 4o80 

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

1o62 4o80 
2. 1 0 4.80 
2.25 - Ii.Bo 
2.62 4o80 

1,; 71' - ---.t-.-a-o 
2.22 
2.36 

·2 .-7g -

1o72 
2.2s 
2 • £, 0 
2. ,, " 

1.60 
2.11 
2. z3--
2. 61 

4e80 
4o80 

-- li,ao 

4o80 
-,.-~o ---
4. 80 
4.s:i 

13.69 
17.40 

- ---,-g.--z1--
21 .19 

230.00 23408 J 
!,. 

-2so.-o-o---L:r4,.-a-u---- J h•, 
230.00 
230.DO 
-------

230.vU 
230,00 
z-:fo.oo 
230.00 

-23'0 .-on--
230.00 
230.ua 

--z:so. ITT)'- -

230.00 
-~-.o-o--

230.UO 
230 • Ou 

234080 •• 234 • 80 
-~--- ,: 

234.80 
: II • 234.80 

23t..Bo- - - ,, 
234ao0 ,,. 
231..bO -7 'I 
234o!SO :a 234.BJ 
2 3 4-.-a-rr- --• ,\,; 

234.80 
--c3t..80---7 ,; 
234.80 • 
l34od0 51 

SJ 

144.00 157.69 .,. 
144.llO 161040 '· 
rn.-o,r· -,o2.-;,r --- i, 

144.00 165019 

-1.li 7.47 ·-n.9.00 7Yo.47--',,• 
1o78 9o87 149000 158087 
1.91 10.82 149.00 159.82 

- -co 3"-~0---1 3.0"0---, 4'9.--0V- -- 1"5Z-o ITO 

1.42 3.00 143.00 14 6. 0 0 
-----,. ~--T. u 0 143. oo ----,-,o.-u·o-·- 61 

1 • 69 3.oo 143.00 146.00 
1.89 3.00 143.00 146. 00 - - - - - - ----- - ----- -----~ 

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

• 
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SECNO 

4800.000 
4800.000 
48 oo. ooo· 
4800.000 

4920.00·0· 
4920.000 
4920.000 
4920. 000--

4928.000 
4928.-iroo 
4928.000 
4928,000 

5219.00!I 
s219.ooo 
5219.000 
5219.000 

5220.000 
5220.000 
5220.000 
szzo.ooo· · 

5242.000 
5242.00D 
5242.00D 
5242eOOD 

5243.000 
5243.000 
5243.000 
5243.000 

5320.000 
53200000 
5320.000 
5320.000 

5410.000 
5410.00·0 -
5410.000 
5410.000 

5418.000 
5418.000 

XLCH 

oOoOO 
60.00 
61fe00' 
6• .oo 

1 20 .-o-o· 
120.00 
120.00 ...... ,.- ... -... -· -,,u.uu 

a.oo 
g-; 00 
a.oo 
g.oo 

291.00 
291.00 
291. 00' 
291.00 

1 • ll 0 
1.00 
1.00 
1 ;oo 

22. 00 
- 22 • 00 

22.00 
22.00 

1 • 0 0 
1.00 
,.oo 
1 • O •J 

77 .oo 
77.00 
77. 00 
77.00 -

90000 
90.00--
90.00 
90.tlO 

1o 00 
8000 

EL TR D 

889.90 
8B9o90 

·.:i!•o.-vo 
899,90 

o. oo· 
o.oo 
o.oo ...... -... u.uu 

882.20 
-s82 .·zn 
882.20 
882.20 

o.ou 
o.oo 
o.oo 
o.oo 

884.00 
884.00 
88/ .. 0 0 
884.00 

884.00 
886. • 00 
B8t,.oo 
8 84 • 00 

o.oo 
o.oo 
o.ou 
o.oo 

0 • O'O 
o.oo 
o.oo 
o.oo 

o.oo 
lie 00 
o.oo 
o.oo 

ELLC 

881o<J5 
881.95 

-E'31, \;~ 
sa1o;s 

0ov0 
o.oo 
o.oo ........ u.Ju 

881.50 
--s81 .--so 

331.50 
881.50 

o.:>o 
o.oo 
o.oo 
o.oo 

'983.30 
883.30 
383.30 
88 3 • 3 D 

883e3D 
883.30 
8'33.30 
h83.30 

o.oo 
o.oo 
o.oo 
o. 0 0 

0 • 0 il 
o.oo 
o.oo 
•-. OlT 

Oe 00 
o.oo 
o.oo 
o.oo 

883.20 832.40 
883.20 882.40 

ELi"lN 

8 79 • 0 0 
8 79 • 0 0 
879.00 
8 79 • 0 D 

879.40 
879.40 
879.40 

- 879.40 

879.40 
8 79 .4 0 
8 79 • 4 0 
879.40 

380.30 
8!l0o30 
880.30 
BB0.30 

Ba0.30 
8~J.3:> 
880.30 
830.30 

B80o30 
83•).30 
88Jo30 
BBQ.30 

830030 
38 0 .3 0 
850.3.1 
B80e30 

879.70 
879.70 
379.70 
37<J • 70 

3 79 • 9 3 
879.<;0 
879.90 
B79.90 

879.90 
879.90 

n 

19.00 
30.0J 
32 • 0 J -
3'.1,0:J 

·, 9 .a o 
30.00 
32.00 
39.uJ 

19o0D 
30eDO 
32.00 
39.00 

19.00 
30.0J 
32 • 00 
39.00 

19.00 
3Jo00 
32.00 
39.00 

19.00 
3u.iJO 
32.00 
39.00 

19.00 
30.00 
32.00 
39n0ll 

1 9 • 00 
30.00 
32.00 
39.-00-

19.00 
30.00 
32.00 
39.00 

C~SEL 

830.53 880099 
881.27 881070 
s•n·.::rr- -- 381.,11 
381.~7 ~82.i9 

··ss-1.26- - -- os-1.28-
881.ss aa1.98 
882.07 882.10 

B81ol6 
"Dl-Z-, IJ,-
882.14 
882.49 

881.52 
882.27 
'882.39 
~82.70 

a-a,. 53 
882.'?.7 
882.38 
BBZ.~ 

881.82 
"182.&li' 
382.56 
382.90 

d81.82 
882.48 
,n,2". o·G 
8!l2o97 

·s-82.-ro 
832.75 
882.87 
813'3; Z5 

882.16 
as-2.-sr-
382.92 
883.30 

881.28 
8 l:l? • 04 
382017 
8821151 

381.78 
8 8 2 • 44 
882.56 
832.89 

881i,79 
882.46 
382.58 
882,92 

881.94 
'8!12.51 

l:l82o73 
883.10 

881.91. 
882.62 
s-32~71. 
883,.12 

S-82 • T2 -- -
882,77 
882.89 
883'.Z-7 

882.17 
--sEz.ar--
382.95 
883.32 

382.15 • 82.18 
832.35 382.87 

- 5418.000 
54180000 

- '8 • 0 0 
8000 

- --'81!3'.Zlr-- 882.40 '879 • 9 D 
879.90 

1 9.oo 
jQ.GO 
32.00 
39.00 

'E B2 • -r;7-- - - --g--a-z- • "9'I 
883.35 883,38 

SUMMARY OF ERRORS 

CAUTION 
CAUTION 
CAUTION 

SECNO= 4720.000 
SECNO= t.720.000 
SECNO= 4720,000 

883.20 882.40 

PROFILE= 1 CRITICAL DEPTH ,ssuMEO 
FRDFILE= 1 - P~OB~BLE ~INIMUK SPECIFIC ENE~GT 
FRDFIL~= 1 20 TRIALS ATTEMPTED TD s,L,~CE W5EL 

ARE A 

3o94 
5 0 73 
5 .97 
6.7/,, 

15 046 
22.31. 
23.61 
3!1137 

15.46 
2 2 .-91 
24.29 
34.50 

11.oe 

5.92 
8.59 
9oC5 

10.26 

6083 
9. 25 
9., 71 

10.ao 

6 • 8 5 
1 0 • 01 
11l.59 -
12037 

'18.04 
26.97 
28.72 
34-.53 

18067 
24.49 
25.55 
30.05 

18.67 
24.86 
25.9B 
32.11 

DEPT >i 

1 • 63 
2.27 
2 o3T 
2.67 

TOP II ID SSTA 

3.00 170.00 
3.00 170000 

- --s.- u o- - ---, nr.rro 
.:i • 0 0 170.DO 

E NOST 

173.00 
173.00 

- 1 7 3.; o-o- ---
173. o O 

• 
• 

- 1 .8•~5--~, u-.-iro·------,-o.11u - - --<flr;rro·-- ~,,, 
2.ss 10.00 70.00 80.oo 

1
e 

2o67 10.00 70.JO 80.UO 
---- ,....__ -............ - - ,r-n--~- --r--

0( • 01 1 Vf.J. • C:: :J: 

1ob6 1Go00 70.00 80000 
-- 2.oT ___ --- ro. ou- --,o-.:ro----iro-.-00-

2. 74 10o00 70000 80000 
3o09 3 7.15 67.62 104.76 

'1 
1.32 4.80 145.00 149080 • 1.97 4,80 145000 149.80 
z-. (f'J - -- - ---z..3V-- -,--4-5,; -u~o--14-v;s o -
2.40 

1 • 33 -
1o97 
2.~8 
2 039' 

1•52 
2.14 
2.26 
2o60 

1 o 5 2 
2.18 

---z-• 3 0 --- -
2.67 

2. £.{)' 

3.05 
3.17 
3, 55 -

~- g (\ 
"" • uv 

4.80 
r.s-o-
4.80 
4.BO 

145.00 

145.00 
- 'T7,5.7J'O 

145.00 
145.00 

4o80 145000 
4.80 145.00 

--i.-.1,0-- ·145.1)() 
4.80 145000 

-1 -z-; s 9 - - n-z.--irv·--
14.58 112.16 
14.92 112.03 

---n-.oo- -- ,1-r.1,1-

9o00 .SOoCO 

149.80 

149.80 

~ !!: : ~- -1 ::. 
149.80 ' 

- - - - - ti,~~ 

149.80 • 
149080 l! 

--149,a-o--- .1 

149.80 I • 

,zs.s-s--· -
126.74 
126.95 
1 z-r.1,1-

69.00 

I.-
'' 

;~ 

2e.i!6 
2 .91 
3,02 
3.40 

- -- -V.ll o----- -o O • lrtr - - o9.-U-!f -- ."J 

69.00 
74.15 

2.26 
2.95 
3.0T 
3o45 

9.00 60.00 
33.80 40.35 

SI 
9.00 60.00 69.00 
9o03 60000 69000 

.,. ,, 
---,, • o o----~ao.1n, -- -- 01,-,-0-0--- \I 

38.84 38e37 77021 

'.I. 
-------- - ------- l " --- ---- - - ------ ·o , 

• 
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**~* 7000 SCOPE 2e1 LVL 221 09/21/78 22046056 10/11/78 

SYS ,EVICES 819/ 6/PF FLS•200K FLL=764K MXS=160K MXL=453K HX8•453B 

HH.HM,SS CPU ,ac~ND ORIGIN 
13o54o2i::ioMFAe JO 

13~57;12 00000.02~ MFZ. 
13 .• 57013 oooooo039 us110 
13,57,13 coooo.o75 Joa. 
1 :i;..·57. 13 o oo o o. oao MFZ. 
13.57.1! ooooo.oa1 Lo~. 
1~·57.43 0000(h9(17 r!fZ~ 
13 • ''5 7 • 43 0 0 0 0 0 • !; 11 M FZ o 
13'o'57,43 00000,912 USRo 
13~58038 000100474 USRo 

_ 13-o58o38 00010,474 USRo 
13.5~o39 00010.476 MfZo 
13~53039 000100476 HFZo 
13.5e,39 00010,479 HFZ, 
1:'..58,39 00010,479 MFZo 
13,.58039 000100479 MFZo 
13.,(58 • 39 0001O,479 MFZ • 
13,58,39 00010,479 MFZo 
13o5cl,3i 000100480 MFZ, 
13,5Bo3i ~00100480 MFZ, 
13-.58,39 0001 o.,ao Mrz. 
13i53,39 000100480 MFZ • 
13.,58.!9 00010,4il1 MFZ, 
13o5~ • 3Y 0001Do4a1 MFZo 
13•5P • 3~ 000100431 HFZ, 
13.SG,39 00010,4~1 MFZo 
13.58,39 00010 • 492 MFZo 
13 • 58039 000100482 NFZ • 
1]458 • 39ofJ EMO OF JOB 
IJBLJCNJ JMJC A 

L't'l,61 ~0$91': E+• L\'~RELFI.Sic4!.7 0210417,: 
-waLJ010aT20,STMFZ~ 

C~A1GE.810-0037-65-78-5R10,JAWOA,oa1,J,JANDA0 
-ATTACH,LGO,HEC2~76V2,ID•HECo 

PF254 - CYCLE 1 ArTACHED FRO~ SN=SYST~~ 
-LGOCPL=999999)o 

L~610 - FLS REOU!R[~ TO LOAD - 002???? OUaCOS 
L~f.03 - EXECUTIO~ I~ITlATEC as.EXP 

~01TRA~ LIBRARY 439 Oa/20/73 
STOP 

9 • 561 CP s;coK~S ~~ECUT[ON Tl~E 
R~7?0 ~AXIM~K aCTl~E FILES 
R~771 - OPEN/CLOSc CALLS 
R~772 - ~ATA TRINSF~R CALLS 
R~773 - CONTROL/?OSITIO~IRG CALLS 
R~774 - 3H DATA TRANSF~R CALLS 
R,775 - 3M CONTROL/POSlTIOtlING CALL! 
RK?76 - QUEUE MA~AGe~ CALLS 
R~777 RECALL CALL$ 
B~KSG - ~UMb~R OF TAPCS MCUHTEO 
sau 11.a19 s::c 
SCM 275o6::i1 tf,IS 
I/C 0,459 :•.!! 
f.:"'S 1 • 169 ~,,1S 
US!'R io466 s:c 
J'.)8 1 Oo/,oj ~:C 
SCOSD - 000207 SC/LC SuAPS 

l/3LJn~J YALJO~J 

10/11/78 1)e57,13 76DD JO 

32 
26,593 

72 
1,439 

"/7 
2"/5 
, Li '-~J 

• 
• 
• 81 

• 
• 
• 
• ft l 1 

• 
• 
e 

• II I 

• 
• 
• 
• &I 

• 
• 
• 
• 81 

• 
• 
• 



• u !, C 0 ? F 2 L 0 • Pf.!OGRAii "'Ill BE ENT?RED AT -- .'lLOCK A D!:fi ESS 

• /CONTRL/ 100 
M AlN 117 

J' 1"I ~II:;'.: I = ~ ,..,-i 
l~VUU-L.'..;.I e> r C • /f..llM::S/ 402 

II H2;'1AJII: 604 
A~OPTS 16143 • JLFLO 16464 
3LOCK 1 7~n.c: ,, ... .,., 
et.FIR 17766 • CARC 21415 
CHIMP. 2410li 
DC 25750 • D01-Ji;: 26556 
FL!)f-lAZ 26736 
FLC11IS J1156 • ~L~f'AT. 316:>1 
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.~s 
11 s • 
• ocs 

0 

o.oo 

HL 
VOL 
I/Tl• 
GDilAP. 

S:CToflL 

.c;7 
1 R1 • 
.046 
o.oo 

S:':CToAH 

• 3?. 
ji3G • 
• Ot,, 
C • OC 

• 1 ', 
111? • 
o04S 
o.oo 

;;~~!:A 
14,30 

,?,ARFII 

14. 

TRAP~ZOIC 
A 1'.:A 

14~ 

1 T/l.'lGE1"= 

UIS FACE WALNUT LAKE ROAD CULVERT B.Sa ,st. ~E~T .Ai:.~ 

23527.00 8032 
t.30. 161e 
2.9?. .so 

.000100 670 

11SECNC 2383'7. on 

899.72 
97. 

2.21 
b 7 a 

o.oo 
172. 

• 52 
6 7 • 

o.co 
320. 
• 065 

i! 

El99e74 
44 • 

.024 
0 

.02 
329 • 
• 065 

8 

4e31 
133. 
• 0 4 !? 
o.oo 

1·15.12 227,6. 

OLOSS 3A~K EL3V 
Tl/A LF.FT/RIGHT 
"L:,IN SSTA 
rnF lilD ;:"{D!'T 

• C, 1 
F G • 

090.60 
1::.2.02 

.0.:1 
20. 

:~91.20 
1L.3,75 

.11 
~1. 

G91o10 
1:5.~1 

"<.; --o.oo 

"LLC 

694 • 70 

325.000 

o.oo 
810 

d91,40 
224.25 

893.20 
G-J2.40 
2?.49 

161,51 

894.80 
,.: ;::, • 0 0 

130.:H 
21,.1c 

d9t,.?O 
092.90 

123.22 
.nJ,42 

.:Ll>U 
6;; 1, 40 

C:LTRO 

39Ue90 

,392.60 
1392.60 

39t>.75 
,:;21.00 

::LCHC 
c91o1D 

,. 

• Bl 
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• 3470 ENC~OACHMEMT STATIONS= 2::0.0 3 20 ,, 0 TYP:,:, 1 T ARGETc: 90.000 • 23839oli0 7.65 P,',•go 75 OoOO o.co 699.77 .02 .02 .co il95,10 
l,30o 164. 173. 74. 206. 11 s. 32. 167 • [; 2. E.i5o10 • 3. 00 059 1.so 090 .a3o .025 .030 0046 .:,92.1-:1 23001.lO • • ooocsl3 350, ::112 • 300, 2 0 a o.oo 90000 320000 

• • I' "SECNO 23840,000 !I .S !:CNO !!E?TH cw:SEL CR!!i/S WSELK EG HI/ HL OLOSS -2ANK ELE:V • 0 CILOD OCH OROB ALOB AC;•• AllOO VOL T'JA Li:FT/'lIGhT • TI,-!E VL03 VCM VROC xr~L X~'.CM X Nii tHi, (;L:'IN SSTA 
,SL:)P[: XLCl~L XLCH l( LO tl R IT~IAL !DC ICGNT CO~AP. TOf'•H C E,•tDST • • 

• 3370 ~ORHAL BRIDGE,NllQ• 7 t':H! ELTRO= B9So10 MAX ELLC= 394.50 • 
•· 3470 [NCROACH,ENT STATI01'S:, ;:,3 0.1: 320 .. 0 T'f P:?= , TARG"T= <iO,uOC • (ti D/S FACG JALK~AY !RIDGf al •. , • ' 23840.00 7o65 &9'9.75 o.oo 0,00 899.77 .02 .oo .oo 39 5 • 1 0 ' 

430. 23Eo 910 95. 206. 105. J2. 1 !! i'. ~ 2. 895a10 

• 3.00 1•15 .92 1 .16 .o 30 .02:; .030 .046 J92a10 2.iO.U/J • .onoos-t 1 0 • ,. 0 0 u -1 J • 2 0 r;u.GJ 32CoCO ,. 
•· • 11SECNO 238.~3.000 

• 3370 NORMAL B~Ioc~.~~r= 7 MIN [LTRO= 395010 1'AX f:LLC"' E,-,4.50 • ·!ft Bl 

• 3470 EncgoACHM5NT STATIO~s- i'30,0 3 20 "0 TYP':'= 1 TArlGCT= 9Co000 • 
UIS FJC~ WALKJAY 3~InF~ g.s • '1"16-A SFCToAO • • 2::illl.3 oOO 7.65 G ~'9o 75 o.oJ :i. o a 8S9o77 • 0 i eOJ .oo sss.10 

4 30. 238. 97. 95. 206. 105. 82. 1 a 1 • ti 2 • 895010 

• 3.00 1 • 15 • 92 1o16 0030 0025 .030 .046 8 92 • 10 2 30 • 00 • ,000097 3. 3. 3. 0 0 0 -1 0 • 2Q 90aCO 320.00 

• MSEc;w 23244 .ooo • ' I! n1 ' 

• 3470 ENCROACH~E~T STATIONS• 230.0 320.,0 TYF!:= 1 TA:l£'.:T'= >0o0~0 • 23.S44 • 00 7.65 E99o75 o.oo o.oo 899.77 .02 .oo .oo e,;;s.10 
t.30. 164. 17~ • 74 • 2011. 11 5 • &2. 1&7, 320 3'il5a10 

• ::;.oo • '19 ,.so .r;o .o~o .02s 003(\ • c:,6 ,J<J2o1(\ 230,00 • .00005::i 1. ,. 1. 0 0 J o.oo ,,n.au 3.:?0oOO 

• ~,s1:CtJO 24009 oOOO • 
• 3;470 ENCRDACH~EIIT STATIONS= 320.0 40G,.O TVPr= 1 TAR~:'.T= ilu.noc • n 24009000 7.76 1!99076 r.ao o, or, 399.78 oO!> oJ1 • i) 0 ,96,11} JI 430. 1 11 • 17~. 143. 111 • 1 Ol. • 133. 1 ,HJ. a20 39S,5o 

• 3o03 1.00 ,.10 1e08 .030 .02s: ,030 ,045 392,00 320.00 • ,000066 1500 1 t'-5 • 175, 0 0 0 C • 0 0 GOoOG 400,00 

• ~,SECi,O 2!010 o0O0 • 
• 3370 NORMAL PRJCGE,NRC• 7 Mir, ELTRD= 895,50 MAX l:LLC= 395.60 • 



• 36,70 E'i!CR0ACP.ME 1<T .3TATIOIIS= j2o.a 400.0 TY P ,., 1 TARG2T= ::io. ooo • ix DI<; FACE l,1ALK\JAY '3RIJGE 81 

• • 24010eCO 7.76 899.76 '1000 OoOO 599 o 78 • 03 oOD • 0{) <l9o,o10 
450, 1430 1040 1f:31 110. 9,:-. 1 jj I 1 ,q ~. 6 2 • ciJ'.io SJ • 3o03 , .2 'i 1o09 1.3B 0030 0025 o D cl 0 ,045 0,2.co 3c:oooc • ,000140 1 • 1 • 1o u ·J 0 -7o 75 80ou0 40J,OG 

• • *S::CNO 240140000 
SECI.C DEPTH r.wsrL CRI!iS \JS,"::LK p; HV kl ( 1LO.SS Jl,NK cLEII • 0 OL09 QCH OROG ALOD ACH A~OF V'.:L T'.I A LcFT/,HG~!T • ... I a TIMS YL08 VCJJ V~Ql, xr:L llNC'f X 'iH tJT l EL !s r N SSTA !l . 
.SLOf'E XLOOL XLCM XLOEiR I TR I AL I')C 1co1-r COR .\R TOPIJIJ ::NOST. • • 

• 3370 NORMAL BRIDG>'.,)l!ID= 7 MIN El. T~D= 895.SC :1AX ELLC= B.95oco • 
• 3470 ENCROAC~ll!ENT STATIOMS= 3Jo.o 40Co0 TYPE= 1 T ~.RGl:T= io.onu • 

UIS FAC:'.' :IALl<'HY rn r or, E g. 5. .: 66 5:CToAP • • u 24014.00 7.76 i!il9o76 r o o tl 0 o oc ~•)9.7'9 o a.; • ,10 .00 5\l6o1CI 
HI 143, 11,. ,;;,:.. 133. 188. .:!!6050 • 430. 1 C 4 • 183. !lZo • 3,03 1,29 1008 1.38 .C30 0025 • .:i::;o • o~,s ~92.00 320.00 • ,000139 4. I.. 4 • 0 0 0 -7.75 80 ,Oi.l 400,00 

• • ~SECNO 24015 • 0 C, 0 

• 3470 ENCROACl-'ME;>iT STATIOl'lS= 320.0 400.0 TYP!:= 1 TAR3'.:T: G0,000 • 24015.00 7.U, 099,76 c.oo c.oo 899. 79 .cJ • (II) .oo )96.10 
ft30c 111 • 176. 1l 3. 111. H4. ~133, 1Wbw tl2. :'.?S.5u 

• 3o04 1 .co 1 • 70 1o08 • 0 31i •Cc 5 oiHO 0045 r.c;2.c~ ::;.:o.to • !! • 0 0 0 0 d4 1. 1. 1. ,. (I 0 :i. !) 0 co.co .. oooco 
61 ' • MSECIJC 24064 .ooo • 

• 3470 F.NCR OAC 1-iMF. ~ T STATIOk~= 2~0.c !56ov TYPE= 1 TARS:T= 76otli\C • 24064oCO 7.97 {,99. 77 o.oo iJ • 00 39,;.7~ .02 •.JC • 1)G, 395o8G 
·~ ~ 430·. 222. 126. 32. 203. 8 i'o 90. 1390 ~z. 6'r5o80 • 3.05 1 , OS' 1o45 .91 • 0 3!) .0.:5 .030 .0t,5 0 91 .so 2so.oo • ,000065 49. 49. 6.9. 0 0 () o. 00 1~.00 356.00 

• • Bl 91SECNO 2(,065 .oo 0 
81. - - - - .. 

• 3370 UORl!AL BR I DG'.: • WlO== 12 MIN E'L TRD= 094 • 00 ilAX i:LLC= 895000 • 
• 3470 FMCROACf'MEtJT STAT IO::S= zao.11 356.0 TYPf:: 1 T~RG':Tz '/6,0iJC • 

D/S FACE IJALKt.:AY JRJDGE 

• 24065.00 7 .97 S99o77 o.oo G aOO 899. 79 002 .oo .ca $95.80 • 
430. 265, 67. 96. 203, 77. 90. i69, sz. 895180 • 3o 05 1.;, 0 .86 1o09 • 0 30 , 025 0030 • 045 6Y1oEO 2ao.oo • ,u .000092 1 0 , . , . 0 0 0 -1oouo 7(,-C 0 ::s,-.. 00 u .. 

• •SECNO 2' 0 70 .oo n • 
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3370 ~ORMAL BRIDGC,~RD= 12 MIN ELTRO• 694.GO ~AX ELLC• £95.00 

3470 ENC~O~CHMENT STATIONS= 35600 TYPE= 

UIS FACE W~LKWAY 2RIDG~ B.s. c67 

24010. or, 
t.30 • 
3o05 

.000092 

7.97 
265, 
1 • 30 

s. 

,.~ECNC 24071 oOOG 
,s E c-.io OEP Tll 
Q OLOB 
TI:, E 

.SLOPE 
VLOB 
XLG&L 

1399, 77 
67, 
086 
s. 

CllSEL 
OCH 
VCH 
XLCl-l 

347D ~NC~OACHMEUT STATICNS= 
24-0 71 • 00 

430. 
3o05 

a00u065 

7,97 
222. 
1,09 

1. 

i!SECNO 241790000 

3670 ENC10ACHME~T 
2t.179o0C S,09 

430. 161, 
3o09 ,93 

.000043 1500 

1tSEC'.!O 241 JO, 1:00 

899,77 
1'26, 
1o45 

1. 

STATION5=-
E'. 99 • 7':I 

122, 
1 .;rn 
1080 

D,00 
98, 

1.09 
s. 

CR 1'1S 
OROe 
VR:j~ 
XLOiJR 

0,00 
82, 
.91 
1, 

2.:SS, 0 
J,00 
126, 

,74 
100, 

o.oo 
203, 
• 030 

\/SELK 
AL03 

0 

JTRJAL 

~99079 
77. 

.02s 
0 

A Ct 
Xi-JCH 
Ir: C 

3561i0 TYPE= 
o.oo 899079 
203, t:J7. 
o03C 0025 

C C 

3 30 o 0 
0 • 00 
1 ;15 o 
0030 

0 

TYPE= 
B99oe~ 

1 oz. 
,025 

0 

1 T.\RCET= 

,02 
90. 

,C30 
0 

HV 
AR0£1 
XNR 
rcor:r 

SECT.,l.'.J 

,00 
1 8" ~ 
,C45 

-11Je0.J 

HL 
\'OL 
iii I-l 
CDRA:l 

.02 .oo 
9c,. 139. 

.t13n .;ii.s 
0 o. •10 

1 TARGl::l"=-
•01 .c, 

17C, 'J90o 
.030 0045 

0 o.oc 

3370 NORMAL BR[DGF,NRC• 7 MIN ~LTRD= 894000 MAX ~LLC= 895,10 

3470 ENCRCACHMENT STATIO~S• 

D/S FACE IALKYAY 9~IDG2 

24180. oc 
430. 

.oooo6t. 

1:::009 
220. 
1 • 13 

1 • 

t1SECIJO 24185 •000 

699,79 
60. 
• 70 

1 • 

o.oo 
1so. 

039 
1 • 

:.30o0 TYFr= 

0 .oo 
195 o 
0030 

0 

~s. 
0025 

0 

1 TAl':L:'T=> 

.02 
16~. 
• o:rn 

<J 

.oo 
190. 
.c4s 

-1s.;o 

3370 NORMAL BRIDGE,NFS• 7 Ml1 ELTRD= 394.CO ,ax ~LL~= s~s.,o 

3470 fNCROACHMG~T STATIONS= 235.0 330.0 ii"'E=-

UIS FACE WALKWAY 3Rirr~ SoSo l~S 

24135 • CD 
ii.30. 
3,09 

• (10 n 064 

6,09 
, ~ 
cu. 
,70 
s. 

c.oo 
;so. 
.a9 
5. 

Oo0G . ~· I Y:> • 
o 030 

0 

~· .::::.. 
,025 

0 

i T A?GEi~ 

.no 
• , n " -.... JOO• I ~IJ • 
• o3o .045 

0 -113.90 

76,00() 

,00 
02. 

&91.80 
76oOD 

tl95,!:l0 
B95,ao 

280.llO 
35.S.()0 

OLCSS 3ANK EL~Y 
!UA LEFT/RIGHT 
~L ;r j i'l 
TOPI.Fl 

.co 
:L?. • 

S91o2;C 
7c'i,!Ju 

95,!)0() 
.co 

J91 • 70 
95.00 

;-;.ooo 

.oo 
l,, # • 

1·91, 70 
95.0~ 

,OU 
r, -:, e.:, • 

!191,70 
',15,0ll 

SSTA 
:,, DST 

J95.bC 
s,5.1:10 

2130,0() 
356,00 

,:!95,20 
091Jo30 

235,00 
3::,0.00 

895.20 
b9uo3{j 

235. •0 
330.00 

~95.20 
J9$.30 

235,00 
330,JO 
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• • . II MSEC~O 24H!e,OCO HI ' • 3t.70 ';NCROACHMEi'lT STATIOl-:S= 23500 33000 TY??= i TARGF.:T: 95.0CO • 24166.00 a.09 f99a 19 o.oo o.oo 8<;.9.BO • 1), • 00 .on 695020 
&30. 161 • 122. 126. 195. 1c2. 17() • 1 ',10 • 33 • ~96a31J • 3.09 • .;i !, 1.2n • 11,. • 030 • 02 5 .n3o • G ct S 591,71i 23.;.oo • . .-000043 1. 1 • 1. ll 0 () o.or. 95a0ll 3}1)e 00 

• • 11SF.CNO 24339,000 
·SEC'.-l'.'l IJl:PTH CI.St'L C'lILlS WSSLK "G HV !--IL vL05S '.: A ~I I< ru=v • 0 OLDS OCH f.liWC ALDO ACH 'RIJ6 ~·at T\iA LEFT/:tlChT • . 1• T Il'iE VLOE ~CH VP.Of JC t.L ll•'iCH x,rn JJT 'i CLM IN ~STP. 81 SLO?E XLOBL XLCH Xl01R !TRIAL toe lCOi,T CORAR TOP'J10 '.:NDST • • 

• 3470 CNC.nnAChHE~T 3TAT I oiis= 375.0 4 7s.c TYPF= 1 TARG:T= 100.000 • 2G.339eli0 Y. 7~ 899.79 a. oo a.oo g<; ',Io-<! 2 .c~ • 01 • r, 0 896.~0 
430. 267. 34. 129. 214. 46. 104. 192. u~. 896 • 3!1 • 3,13 1.2s .73 1a24 .020 .033 .020 .0~5 sso.oo 375.00 • .000062 225. 153. 153. 0 0 0 o.e".l 100.r;o G.75$0:l 

• • . !' :.3EC!'l!O 2,340.000 
&I I 

• 3370 '.,O:U,AL 8RIOGE",,~RD:o 9 Ml:.! El TR!J= 896.30 ,.:.,x EI.L Co: 395.00 • 
• 3h10 ENCflCACUIFNT STATJQII:,;: :s1s.o 41s.o TYP,.:= 1 TAf,GE'T= 1oi,.ooo • 

D/S FAC::O COHERTY '<CAD dRJflGE • 24340.00 9.79 ll99o79 o.oo o.oo 899.82 .o3 .oo • !IU [,':,6030 • 
430. 27;i • 18 • 135. 213. 3,. 1 nt.. 1.; 2 • -!.__ ll J96o3G 

• 3. 1::S 1 • 3 Ci s47 1,.2,; .'12!\ .O,:d .J20 ati& ~ d'tn olJO 37S.OO • ,000067 1 • 1. 1. ~ ') ti -.;.ou 100.oc l.'(3 .oo 
Pi I , . 18 ~ 

• 1tSECN:l 24380.000 • 
• 3370 NORMAL BRJ CGF,NP.!1= 9 MI\ 2L TRC: 896 .::rn l'AX cLLC= 895.50 • - ---

• 3470 OICROJ\CliKENT STAT IOllS= 375.0 4 75.) TYPc= 1 TARGET= 1co.ooo • 
UIS FACE !JOHERTY i10AD Bil I OGE a.s. G69 SECT.~£ 

• 24380.00 9e3D £199.80 o.oo o.oo t:,<,9eB2 .03 .oo • .:io 895 • .:it • ,. 430. 27S. 1a. 134. 214. 37. 104. 192. u~. 1.,90.::so· u 
• 3.14 1.30 .49 1.29 .020 .oJ3 .020 .or,5 &90.50 ~75.00 • 0000066 40. 40. 40. 0 0 0 -6.50 1oc-.;;o ~ 75 8 00 

• 'fSc:C :-lO 243!!1 .oi; o • 
• 3470 E:l CROAC IH1E :'1 T STATIONS,. 375.0 4 75.0 TYP':= 1 T.t.Rl'H,T= 100 .. 000 • 24381 • 00 9e30 899.80 o.co o.oo 899.J2 .02 .oo .oo 1:96130 

430. 234. 60• 136. 214• 44. 1 0 l,e 192. !:J. a1.1::..30 

• 3e14 1.10 1.36 1 031 0060 .047 eJSO .n.4S .,J<,10 .so :i1s.oi; • Al 
.o.oot.a6 1. 1. 1• i) {l 0 o.o~ H,O.i:o 475.oc !I 

• KSECNO z44·s.ooo • 



• 3470 ~NCROACHM~~T STATIO~S= 30i'.l,0 soo.o TY?t;= 1 TARCET"' 2co.ooo • 
VALLEY SECTION n7o SECT.AT • • 24455,0(l 7e33 _899,83 o.oc 0,00 699o!l3 ,00 .01 ,01 894120 

4300 26.5, 57, 128, 6~9. 9t • 269, 193. 53. S'H,11' • 3o19 .38 • 5;, .4e • 010 , Oil. 7 ,O 50 ,045 cl92,Su :!!lO,llO • I~ ,.000029 74 • 7!u 74, 1 D 0 o.on 2~c.oo 500,0•1 Kl 

• • 11S!::CNO 25350,00J 
SECl!O CEPTH CWSEL CR! 11 i: LJSi?LK EG HV HL OL:.,,s SAM'< ELC~ • 0 OL03 OCH QROb /ILC3 ACH Ail!J"I vaL TIIA LEFT/.~IGhT • TI~ E Vt.O6 1/C!l VR08 XNL XNCH X /\il IHI, •:t. ~ r N S'>TA 
,SLCIPE XL03L XLCH XL08R ITRI AL IDC I COil T CORAR TOf>l/10 E'IDST • • 

2,3so,ou 1:.,49 c99,B9 0.00 0 • oc 899,92 ,04 .01 ,Oit 8S7,10 • 430, 165 I 1::!5, 1.:! 0, 174. 57. 137, 21)7. 87. S9 7 • 1 0 • , I a 3.3~ 095 2.38 • 95 .oao .0.:.7 .cao • li45 F.,9~ .4 0 36.43 8l 0000948 800. 3950 900 • 2 0 0 o.oo 172.42 208.135 • • 
llSEC:-.l'l 257000000 I. 
347.0 ENCROACH"l!:::l'T STAT!O'{S=< Fi Clo 0 1:i40o0 TY Pr= 1 T/IR~:T-= -200.000 • 

• VALLEY SECTION U71 SECT,AU • 
25700 ,CO 3o60 900,10 c.oo o, or.. 90C, 1 0 .an 017 .01 C9..:'.lJ • I,;, C • 217, 43, 170 • soa. 44. 1:.10 • 213, 9 0, C9f;o";!O • a• 3.50 ,43 097 ,42 • 0!10 • Ct· 7 .ci:.o • J45 .'d6o 51 2Cilo00 HI· .,!)00216 550, 350, 300 • 1 0 0 o.oo s,2.so 712.51) • • 

illSf:C','0 2~ ?l,9 o 000 • • 3470 ENCROACHMEilT ST~TIONf.= .o '>lOOoO TYPI'.= 1 TARG'.:T= .!)Q9.,;;y;; 
25749000 3,39 900.09 o.oo 0,00 900.1c 007 .o3 ,03 .;oo.oo • 430, 6B, 186a 176. 99, 62. 200. 2111,. ',I 1 I 099060 • 3o61 ,69 2.99 ,86 ,080 ,047 ,080 •. 345 !l96a70 373050 
.co:sss2 49, 49, ,\\I. z 0 0 O,OD ,?.c.so ~,oo.uo 

• • I 18 ~SECMO 25750,000 Bl 

• 3370 MOR~Al &RIOG~,NRD• 17 M[N =LTRD• 899020 ~A& ELLC• 899,00 • 
• 3470 ENC10ACPMENT STlT!ONS• .o 90000 Ty P ,_::,. 1 TA:'?CeT"' C\19•9';)9 • 
• ~/S FACE SIDEWALK tRIDGE • 

25750,00 3oAS 900,15 o.oo 0 .o 0 900,17 .c2 • {j{) • li 1 90JoLO 

• 430, 115, 33. 2oz. 111. ::, l;o 21 i' • 214. 91, l?.99,tii) • H 3. 61 1,04 • :, 2 1.30 • OlJ .o 2!:: ,03J 0045 uS6,7U 3(,iloil.2 
Bl 00009!:!2 1. 1 I 1. 2 0 0 -20,GO 530o5~ 900·.oo 

• • 
llS':CNQ 257590000 

• 3370 NORMAL bRIDGF,NRC• 17 MI~ fLTRD=< 599,2\J r.A~ ::LLC= AY9,0G • 
• 3'.70 ENCHO~CHMENT STATIOhS• .o 900.0 TYP:C= 1 TA"G:'T= 89'iloi~9 • 
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UIS FAC5 SIDFYALK SRIDGE &3 IS -I II 7 2 

2575~. 00 
4~,o. 
3. 61 

0000917 

3 • 4 6 
116. 
1.~2 

9. 

!fS;:C!,IQ 257600000 
SEC NO CEPTH 
CJ CLOG 
TI~E VL~r, 
SLOP[' XLOdl 

9GOo16 
:!3. 
090 

.,; . 

C :;sEL 
DCM 
VCH 
XLC-l 

347G EMCRCACHMENT STATIOMS• 
25760000 3a46 9DOo16 

a~o. cs. 12~. 
3,61 .1s i.oo 

.ooos,o 1. ,. 

*SECNO 25780.000 

3470 FNCRnACHPf~T STATIO~s-

n.oo 
2S1 • 
1,27 

9, 

CRI b:S 
ORO~ 
VROC 
XLJJ.~ 

.o 
·J,0-0 
,114 • 

• 97 
1 • 

i20,o 

o. 00 
1 H,o 
o 030 

-1 

IJSELK 
Al.OB 
;(NL 
ll'RIAL 

900. 0 
o.co 
113. 
• 030 

0 

64000 

900010 
35. 
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HYDRAULIC ANALYSIS 

Introduction 

The streams being studied are the Franklin Branch of the Rouge River and the 

Walnut Lake-Outlet in West Bloomfield Township, Oakland County, Michigan. The 

study limits of the Franklin Branch are from the City of Farmington Hills-West 

Bloomfield Township boundary upstream to Morris Lake. The study limits of the 

Walnut Lake-Outlet are from its confluence with the Franklin Branch, approxi

mately 2018 feet upstream of Middlebelt Road, to Walnut Lake. Cross section 

overbank information used in this study was obtained from 1977 2' contour maps 

obtained from West Bloomfield Township. Valley section channel information and 

bridge details were field surveyed in April, 1978. The flows in the Franklin 

Branch and Walnut Lake-Outlet were determined by a combination of HEC-2 and the 

TR-20 hydrology program ( Reference 2). Lake e levati ans were calculated by TR-20 

and matched with elevations obtained on the Franklin Branch and Walnut Lake

Outlet by HEC-2. The project manager for this analysis was Dick Zanotti. 

Method of Analysis 

Water-surface profiles were computed through use of the Corps of Engineers HEC-2 

step-backwater computer program (Reference l). Bridges that were under low fl ow 

conditions for all four flows or bridges that were completely submerged for the 

100-year flow were coded according to the "normal bridge" routine requirements. 

For those bridges that experienced pressure or weir flow for any of the four 

flows, the "special bridge" routine or hand calculations were used to determine 

the upstream water-surface elevation. The hydraulic model was developed for 

the 100-year flow. Valley sections upstream and downstream of bridges were 
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located where full cross section flow would be developed out of the influence 

of the bridge constriction. The criteria for placement of these sections was 

outlined on pages 18-21 of the HEC Training Document No. 6, Application of the 

HEC-2 Bridge Routines (Reference 3). Accordingly, the downstream section was 

placed at a distance of about four times the average length of the side con

striction caused by the bridge abutment. The upstream section was placed at a 

distance about equal to the bridge constriction. If additional sections were 

found necessary within this distance or if the actual field-surveyed cross 

section fell within this distance, the intermediate sections were encroached 

as appropriate. 

Synthetic Cross Sections 

Synthetic cross sections utilized in the hydraulic analysis were developed in 

three ways. The three methods used were direct manufacturing (in conjunction 

with 2' contour maps obtained from West Bloomfield Township), repetition of a 

field-surveyed cross section with appropriate invert adjustment, or interpolat

ing between two field-surveyed cross sections using the Johnson & Anderson, Inc., 

AVSEC computer program. The AVSEC program develops an average cross section by 

averaging the overbanks and channel of the two known cross sections. All cross 

sections and their origins are listed in the SECN0 Table (Appendix A). 

Starting Point 

Profile computations for the Franklin Branch of the Rouge River were begun by 
CO'l•SHiENCE , 

the ~~era.r~~ method approximately 5800 feet and six field-surveyed cross sec-

tions downstream (east) of the southern border of West Bloomfield Township. The 

convergence of different 100-year starting elevations was tested. The test used 

starting water surfaces 0.5' apart, starting from 768.0 to 770.0. All profiles 
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• converged at the section at the township line. The surrmary printout of the 100-

year convergence run has been included with this submittal. Because the peak 

time of the Franklin Branch and Walnut Lake Outlet hydrographs are similar, pro

file computations for the Walnut Lake Outlet were begun at the corresponding 

Franklin Branch flood elevations. This was done by starting the tributary calcu-

• 

lations for the 1,l,,.ln11+ I .,.,1,,.... '111+1,-,,+ ,,+ C:::nr+.;,...., lQ,1('\(J n-F i-ho ~v-:::anL-lin Rr~nrh 
n • IIIUl, LQI\.C: VUL.IC:l, QL, -1C:\..l,IUII IU"TVU Vt l,1111;; J 1u11r..1111 UIUll'-'11• 

Variables and Coefficients 

The basis for Manning's "n" value selection came from field inspection and 

comparison with the photographs and descriptions found on pages 101 to 123 in 

Open-Channel Hydraulics (Reference 4) by Ven Te Chow, as well as with photo

graphs taken of the Franklin Branch and Walnut Lake Outlet by survey crews in 

March, 1978 . 

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

respectively. References used in the selection of these values were the HEC-2 

Users Manual, Exhibit 2, page 2, (Reference l) and Open-Channel Hydraulics, Ven 

Te Chow (Reference 4), pages 311 and 468. 

The inlet loss coefficients and outlet loss coefficients used in this study were 

taken from Hydraulic Charts for the Selection of Highway Culverts (Reference 5). 
' 

The weir discharge coefficients were taken from charts of the U. S. Geological 

Survey (Reference 6) and the Bureau of Public Roads (Reference 7). Calculation 

of these values are included in the Appendix. 

Discussion 

There are several small dams along the Franklin Branch of the Rouge River and the 

• Walnut Lake Outlet. For those dams whose crest elevations are much higher than 
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the minimum ground elevations on the upstream side, the ''special bridge'' routine 

was used to determine the headwater elevations. Weirs were defined by use of the 

stations and road elevations on BT cards. On the SB card, some arbitrarily small 

values for Bl~C and BA REA were given . 
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West Bloomfield Township FIS 
Oakland County, MI 

.5850-10 
Cross Section Locations 

Franklin Branch - Rouge River 

Sheet l of lO 

Cross Sec ti on 

• 

• 

A 

B 

C 

E 

F 

G 

SECNO 

0 

520 

Location & Origin 

At corporate boundary, field valley section 16 

520' u/s of corporate boundary, field valley section 17 

1325 1325' u/s of corporate boundary, manufactured from 2' contour 
map 

2790 

3310 

3370 

3430 

Wallbrook Drive extended, 2790' u/s of corporate boundary, 
field valley section 18 

520' u/s of Section C, manufactured from 2' contour map 

580' u/s of Section C, manufactured from AVSEC Program 

102' d/s of Section D, manufactured from AVSEC Program 

3490 60' d/s of Section D, manufactured from AVSEC Program 

3550 3550' u/s of corporate boundary, Broomfield Ori ve extended, 
field valley section 19 

3885 335' u/s of Section D, manufactured from 2' contour map 

4310 940' d/s of Ten Hi 11 Ori ve, manufactured from 2' contour map 

4630 620' d/s of Ten Hill Drive, manufactured from 2' contour map 

5200 50' d/s of Ten Hill Drive, manufactured from 2' contour map 

5225 25' d/s of Ten Hi 11 Ori ve, SErno 5200 repeated 

5238 13' d/s of Ten Hill Drive, SECNO 5200 repeated 

5250 d/s face Ten Hill Drive Culvert, field bridge section 20 

5278 

5300 

u/s face Ten Hiii Drive Culvert, field bridge section 20 

22' u/s of Ten Hill Drive, field valley section 21 

6170 892' u/s of Ten Hill Drive, manufactured from 2' contour map 

6669 l' d/s of private bridge, bridge section G repeated 

6670 

6680 

d/s face private bridge, field bridge section 22 

u/s face private bridge, field bridge section 22 

6681 l' u/s of private bridge, bridge section G repeated 



West Bloomfield Township FIS 
Franklin Branch-Rouge River 

Sheet 2 of lO 

I Cross Section 

H 

• 

• 

I 

J 

K 

L 

M 

N 

SECNO Location & Origin 

6700 20' u/s of private bridge, field valley section 23 

6736 l' d/s of private dam, Section H repeated 

6737 

6990 

Private dam, field sam section 23-A 

253' u/s of private dam, field valley section 24 

7100 160' d/s of private birdge, Section J repeated 

7140 120' d/s of private bridge, Section J repeated 

7180 80' d/s of private bridge, Section J repeated 

7195 65' d/s of private bridge, Section J repeated 

7210 50' d/s of private bridge, Section J repeated 

7220 40' d/s of private bridge, manufactured from 2' contour map 

7259 l' d/s of private bridge, bridge section K repeated 

7260 

7269 

d/s face private bridge, field bridge section 25 

u/s face private birdge, field bridge section 25 

7270 l' u/s of private bridge, bridge section K repeated 

7300 

8260 

31' u/s of private bridge, field valley section 26 

2740' d/s of West Maple Road, field valley section 27 

8680 2320' d/s of West Maple Road, Section M repeated 

9060 

10060 

10700 

10780 

10860 

10890 

10920 

10930 

1940 1 d/s of West Maple Road, field valley section 28 

940' d/s of West Maple Road, manufactured from 2' contour map 

300' d/s of West Maple Road, m,1nufactured from 2' contour map 

220' d/s of West Maple Road, SECNO 10700 repeated 

740' d/s of West Maple Road, SECNO 10700 repeated 

110' d/s of West Maple Road, SECNO 10700 repeated 

80' d/s of West Maple Road, SECNO 10700 repeated 

70' d/s of West Maple Road, SECNO 10700 repeated 

10940 60' d/s of West Maple Road, SECNO 10700 repeated 



West Bloomfield Township FIS 
Franklin Branch-Rouge River 

lcross Section SECNO 

0 

• 

10944 

10947 

10950 

10954 

10958 

10962 

10975 

10987 

10991 

l 0993 

10995 

10999 

Sheet 3 of ...lQ_ 

Location & Origin 

56' d/s of West Maple Road, SECNO 10700 repeated 

53' d/s of West Maple Road, SECNO 10700 repeated 

50' d/s of West Maple Road, field valley section 29 

46' d/s of West Maple Road, Section O repeated 

42' d/s of West Maple Road, Section O repeated 

38' d/s of West Maple Road, Section O repeated 

25' d/s of West Maple Road, Section O repeated 

13' d/s of West Maple Road, Section O repeated 

9' dis of West Maple Road, Section O repeated 

7' d/s of West Maple Road, Section O repeated 

5' d/s of West Maple Road, Section O repeated 

l' d/s of West Maple Road, Section P repeated 

11000 d/s face West Maple Road, field bridge section 30 

• 

p 

Q 

R 

11055 

11056 

11058 

11060 

u/s face West Maple Road, field bridge section 30 

l' u/s West Maple Road, bridge section P repeated 

3' u/s of West Maple Road, manufactured from 2' contour map 

5' u/s of West Maple Road, manufactured from 2' contour map 

11200 145 1 u/s of West Maple Road, manufactured from 2' contour map 

11425 

12220 

12920 

13160 

13193 

13209 

13225 

13250 

370' u/s of West Maple Road, field valley section 31 

1165' u/s of West Maple Road, field valley section 32 

1865' u/s of West Maple Road, manufactured from 2' contour map 

2105' u/s of West Maple Road, manufactured from 2' contour map 

2138' u/s of West Maple Road, manufactured from 2' contour map 

2154' u/s of West Maple Road, manufactured from 2' contour map 

2170' u/s of West Maple Road, manufactured from 2' contour map 

2195' u/s of West Maple Road, manufactured from 2' contour map 



West Bloomfield Township FIS 
Franklin Branch-Rouge River 

Sheet 4 of 10 

.Cross Section 

s 

T 

u 

• 

V 

w 

• 

SECNO Location & Origin 

13275 2220' u/s of West Maple Road, manufactured from 2' contour map 

13300 2245' u/s of West Maple Road, manufactured from 2' contour map 

13350 2295' u/s of West Maple Road, manufactured from 2' contour map 

13530 2950' d/s of Middlebelt Road, manufactured from 2' contour map 

13885 2595' d/s of Middlebelt Road, field valley section 33 

14199 l' d/s of walkway bridge, bridge section T repeated 

14200 d/s face of walkway bridge, bridge section T repeated 

14215 u/s face walkway bridge, field bridge section 34 

14216 l' u/s of walkway bridge, bridge section T repeated 

14740 

15225 

15550 

15864 

15879 

15894 

15904 

15905 

15909 

15910 

16079 

16080 

16084 

16085 

16275 

16301 

16327 

1740' d/s of Middlebelt Road, field valley section 35 

1255' d/s of Middlebelt Road, manufactured from 2' contour map 

930' d/s of Middlebelt Road, manufactured from 2' contour map 

616' d/s of Middlebelt Road, manufactured from 2' contour map 

26' d/s of walkway bridge, SECNO 15864 repeated 

11' d/s of walkway bridge, SECNO 15864 repeated 

l' d/s of walkway bridge, bridge section V repeated 

d/s face walkway bridge, bridge section V repeated 

u/s face walkway bridge, field bridge section 36 

l' u/s of walkway bridge, bridge section V repeated 

l' d/s of walkway bridge, bridge section W repeated 

d/s face walkway bridge, 400' d/s of Middlebelt Road, bridge 
~ection W repeated 

u/s face walkway bridge, field bridge section 37 

l' u/s of walkway bridge, bridge section W repeated 

205' d/s of Middlebelt Road, manufactured from 2' contour map 

179' d/s of Middlebelt Road, manufactured from 2' contour map 

153' d/s of Middlebelt Road, manufactured from 2' contour map 



West Bloomfield Township FIS 
Franklin Branch-Rouge River 

.Cross Section SECNO 

• 

X 

y 

z 

AA 

AB 

AC 

AD 

16353 

16379 

16405 

16418 

16430 

16443 

16455 

16480 

16532 

17510 

17990 

18400 

18510 

18650 

18750 

18950 

Sheet 5 of 10 

Location & Origin 

127' d/s of Middlebelt Road, manufactured from 2' contour map 

101' d/s of Midd1ebe1t Road, manufactured from 2' contour map 

75' d/s of Midd1ebe1t Road, manufactured from 2' contour map 

62' d/s of Midd1ebe1t Road, manufactured from 2' contour map 

50' d/s of Middlebe1t Road, field valley section 38 

37' d/s of Midd1ebe1t Road, Section X repeated 

25' d/s of Middlebe1t Road, Section X repeated 

d/s face Midd1ebe1t Road, bridge section Y repeated 

u/s face Middlebelt Road, field bridge section 39 

978' u/s of Middlebe1t Road, field valley section 40 

1458' u/s of Middlebelt Road, field valley section 41 

150' d/s of confluence with Walnut Lake-Outlet, field valley 
section 42 

40' d/s of confluence with Walnut Lake-Outlet, manufactured 
from 2' contour map 

100' u/s of confluence with Walnut Lake-Outlet, manufactured 
from 2' contour map 

200' u/s of confluence with Walnut Lake-Outlet, field valley 
section 43 

400' u/s of confluence with W~lnut Lake-Outlet, manufactured 
from 2' contour map 

190' d/s of private dam, manufactured from 2' contour map 

50' d/s of private dam, field valley section 44 

19110 

19250 

19265 

19280 

19295 

19299 

19300 

19440 

.35' d/s of private dam, valley section AD repeated 

20' d/s of private dam, valley section AD repeated 

5' d/s of private dam, valley section AD repeated 

• l ' d/s of private dam, valley section AD repeated 

AE Private dam, field sam Section 45 

140' u/s of private dam, manufactured from 2' contour map 



West Bloomfield Township FIS 
Franklin Branch-Rouge River 

lcross Section 

• 

AF 

AG 

AH 

AI 

AJ 

AK 

AL 

AM 

AN 

SECNO 

19600 

19690 

19770 

19850 

Sheet 6 of 10 

Location & Origin 

300' u/s of private dam, manufactured from 2' contour map 

390' u/s of private dam, mam1factured from 2' contour map 

470' u/s of private dam, manufactured from 2' contour map 

550' u/s of private dam, manufactured from 2' contour map 

At Swan Lake Road extended, field valley section 46 

2645' d/s of Walnut Lake Road, field valley section 47 

1730 I d/s of Walnut Lake Road, field valley section 48 

1580 I d/s of Walnut Lake Road, manufactured from 2' contour map 

1410' d/s of Walnut Lake Road, manufactured from 2' contour map 

d/s face school access culvert #1 ' bridge section AI repeated 

u/s face school access culvert #1 • field bridge section 49 

59' u/s of school access culvert #1, field valley section 50 

l' d/s of school access culvert #2, bridge section AK repeated 

d/s face, school access culvert #2, bridge section AK repeated 

u/s face school access culvert #2, field bridge section 51 

l' u/s of school access culvert #2, bridge section AK repeated 

250' d/s of Walnut Lake Road, field valley section 52 

70' d/s of Walnut Lake Road, field valley section 53 

d/s face Walnut Lake Road, bridge section AN repeated 

u/s face Walnut Lake Road, field bridge section 54 

l' d/s of walkway bridge, bridge section AO repeated 

19930 

20815 

21730 

21880 

22050 

22175 

22191 

22250 

22474 

22475 

22491 

22492 

23210 

23390 

23460 

23527 

23839 

23840 

23843 

23844 

24009 

24010 

'd/s face walkway bridge, bridge section AO repeated 

AO u/s face walkway bridge, field bridge section 66-A 

l' u/s of walkway bridge, bridge section AO repeated 

• l' d/s of walkway bridge, bridge section AD repeated 

d/s face walkway bridge, bridge section AP repeated 



We~t Bloomfield Township FIS 
Franklin Branch-Rouge River 

Sheet 7 of 10 

.Cross Section SECNO Location & Origin 

• 

• 

AP 

AQ 

AR 

AS 

AT 

AU 

AV 

AW 

AX 

24014 

24015 

24064 

24065 

24070 

24071 

24179 

24180 

24185 

24186 

24339 

24340 

24380 

u/s face walkway bridge, field bridge section 66 

l' u/s of walkway bridge, bridge section AP repeated 

l' d/s of walkway bridge, bridge section AQ repeated 

d/s face walkway bridge, bridge section AQ repeated 

u/s face walkway bridge, field bridge section 67 

l' u/s of walkway bridge, bridge section AQ repeated 

l' d/s of walkway bridge, bridge section AR repeated 

d/s face walkway bridge, 160' d/s of Doherty Road, bridge 
section AR repeated 

u/s face walkway bridge, field bridge section 68 

l' u/s of walkway bridge, bridge section AR repeated 

l' d/s of Doherty Road, bridge section AS repeated 

d/s face Doherty Road Bridge, bridge section AS repeated 

u/s face Doherty Road Bridge, field bridge section 69 

24381 l' u/s of Doherty Road, bridge section AS repeated 

24455 

25700 

25749 

25750 

25759 

25760 

25780 

25822 

26700 

26900 

27000 

27050 

75' u/s of Doherty Road, field valley section 70 

80' d/s of Orchard Lake Road, field valley section 71 

l' d/s of sidewalk bridge, bridge section AV repeated 

d/s face sidewalk bridge, bridge section AV repeated 

u/s face sidewalk bridge, field bridge section 72 

l' u/s of sidewalk bridge, bridge section AV repeated 

d/s face Orchard Lake Road, bridge section AW repeated 

u/s face Orchard Lake Road, field bridge section 73 

878' u/s of Orchard Lake Road, field valley section 74 

740' d/s of Green Road, manufactured from 2' contour map 

640' d/s of Green Road, manufactured from 2' contour map 

590' d/s of Green Road, manufactured from 2' contour map 



West Bloomfield Township FIS 
Franklin Branch-Rouge River 

.Cross Section SECNO 

• 

• 

AY 

AZ 

BA 

BB 

BC 

BD 

27075 

27088 

27094 

27100 

27250 

27410 

27440 

27470 

27500 

27510 

27532 

27590 

27640 

27732 

28110 

28135 

28147 

28159 

28160 

28275 

28276 

28310 

28396 

28482 

Sheet 8 of 10 

Location & Origin 

565' d/s of Green Road, manufactured from 2' contour map 

552' d/s of Green Road, manufactured from 2' contour map 

546' d/s of Green Road, manufactured from 2' contour map 

540' d/s of Green Road, manufactured from 2' contour map 

390' d/s of Green Road, manufactured from 2' contour map 

100' d/s of private bridge, 230' d/s of Green Road, 
manufactured from 2' contour map 

70' d/s of private bridge, manufactured from 2' contour map 

40' d/s of private bridge, manufactured from 2' contour map 

10' d/s of private bridge, manufactured from 2' contour map 

d/s face private bridge, bridge section AY repeated 

u/s face private bridge, field bridge section 75 

50' d/s of Green Road, field valley section 76 

d/s face Green Road Bridge, bridge section BA repeated 

u/s face Green Road Bridge, field bridge section 77 

50' d/s of Old Dominion Drive, field valley section 78 

25' d/s of Old Dominion Drive, Section BB repeated 

13' d/s of Old Dominion Drive, Section BB repeated 

l' d/s of Old Dominion Drive, bridge section repeated 

d/s face Old Dominion Drive Bridge, bridge section BC 
repeated 

u/s face Old Dominion Drive Bridge, field bridge section 79 

l' u/s of Old Dominion Drive, bridge section BC repeated 

35' u/s of Old Dominion Drive, field valley section 80 

121' u/s of Old Dominion Drive, manufactured from 2' contour 
map 

207' u/s of Old Dominion Drive, manufactured from 2' contour 
map 



West Bloomfield Township FIS 
Franklin Branch-Rouge River 

• Cross Section SECNO 

28525 

28568 

BE 

• 
BF 

Sheet 9 of 10 

Location & Origin 

250' u/s of Old Dominion Drive, manufactured from 2' contour 
map 

293' u/s of Old Dominion Drive, manufactured from 2' contour 
map 

380' u/s of Old Dominion Drive, field valley section 81 

75' d/s of private bridge, Section BE repeated 

65' d/s of private bridge, Section BE repeated 

55' d/s of private 0ridge, Section BE repeated 

45' d/s of private bridge, Section BE repeated 

35' d/s of private bridge, Section BE repeated 

25' d/s of private bridge, Section BE repeated 

13' d/s of private bridge, Section BE repeated 

l' d/s of private bridge, bridge section BF repeated 

d/s face private bridge, bridge section BF repeated 

u/s face private bridge, field bridge section 82 

l' u/s of private bridge, bridge section BF repeated 

308' d/s of Hardwoods Drive, Section BE repeated 

208' d/s of Hardwoods Drive, Section BE repeated 

108' d/s of Hardwoods Drive, Section BE repeated 

72' d/s of Hardwoods Drive, Section BE repeated 

36' d/s of Hardwoods Drive, Section BE repeated 

24' d/s of Hardwoods Drive, Section BE repeated 

28655 

28665 

28675 

28685 

28695 

28705 

28715 

28727 

28739 

28740 

28746 

28747 

28847 

28947 

29047 

29083 

29119 

291 31 

29143 

29149 

29154 

29155 

29281 

. 

• 
BG 

12' d/s of Hardwoods Drive, Section BE repeated 

6' d/s of Hardwoods Drive, Section BE repeated 

l' d/s of Hardwoods Drive, bridge section BG repeated 

d/s face Hardwoods Drive Culvert, bridge section BG repeated 

u/s face Hardwoods Drive Culvert, field bridge section 83 



West Bloomfield Township FIS 
Frankl in Branch-Rouge River 

• Jss Sec ti on 

Sheet 9 of 10 

Location & Origin SECNO 

28525 250' u/s of Old Dominion Drive, manufactured from 2' contour 
map 

BE 

• 
BF 

• 
BG 

28568 

28655 

28665 

28675 

28685 

28695 

28705 

28715 

28727 

28739 

28740 

28746 

28747 

28847 

28947 

29047 

29083 

29119 

29131 

29143 

29149 

29154 

29155 

29281 

293' u/s of Old Dominion Drive, manufactured from 2' contour 
map 

380' u/s of Old Dominion Drive, field valley section 81 

75' d/s of private bridge, Section BE repeated 

65' d/s of private bridge, Section BE repeated 

55' d/s of private ~ridge, Section BE repeated 

45' d/s of private bridge, Section BE repeated 

35' d/s of private bridge, Section BE repeated 

25' d/s of private bridge, Section BE repeated 

13' d/s of private bridge, Section BE repeated 

l' d/s of private bridge, bridge section BF repeated 

d/s face private bridge, bridge section BF repeated 

u/s face private bridge, field bridge section 82 

l' u/s of private bridge, bridge section BF repeated 

308' d/s of Hardwoods Drive, Section BE repeated 

208' d/s of Hardwoods Drive, Section BE repeated 

108' d/s of Hardwoods Drive, Section BE repeated 

72' d/s of Hardwoods Drive, Section BE repeated 

36' d/s of Hardwoods Drive, Section BE repeated 

24' d/s of Hardwoods Drive, Section BE repeated 

12' d/s of Hardwoods Drive, Section BE repeated 

6' d/s of Hardwoods Drive, Section BE repeated 

l' d/s of Hardwoods Drive, bridge section BG repeated 

d/s face Hardwoods Drive Culvert, bridge section BG repeated 

u/s face Hardwoods Drive Culvert, field bridge section 83 



West Bloomfield Township FIS 
Franklin Branch-Rouge River 

.Cross Section SECNO 

• 

• 

BH 

BI 

BJ 

BK 

BL 

29282 

29300 

29669 

29670 

29689 

29690 

29860 

29876 

29920 

29944 

29970 

Sheet 10 of _lQ_ 

Location & Origin 

1' u/s of Hardwoods Drive, bridge section BG repeated 

19' u/s of Hardwoods Drive, field valley section 84 

l' d/s of private bridge, bridge section BI repeated 

d/s face private bridge, bridge section BI repeated 

u/s face private bridge, field bridge section 85 

1' u/s of private bridge, bridge section BI repeated 

d/s face private bridge, bridge section BJ repeated 

u/s face private bridge, field bridge section 86 

,He f'.:::ir-o I nrlth:u"t nr; \/0 r1,l Hi:::irt hri rlm:l c:.Prtinn BK rprn:::r,.:itPrl 
~, a I U '-'- ._V>...r,11 ..... 1 ... LJI t Y'- VUI Y'-1 '-'!t ..,, , .... ::, .... .., '- '-' ., I '-' II '- ................ _ 

u/s face Lockhart Drive Culvert, field bridge section 87 

26' u/s of Lockhart Drive, field valley section 88 



West Bloomfield Township FIS 
Oakland County, MI 

.5850-10 Cross Section Locations 

Walnut Lake - Outlet 

Sheet 1 of 3 

Cross Section 

A 

Ji' 
:, 

\,\' 

. 
( . 

\ 

• 
B 

C 

D 

• E 

SECNO 

430 

Location & Origin 

430' u/s of confluence with Franklin Branch, Rouge River, 
field valley section 55 

500 500' u/s of confluence with Franklin Branch, Rouge River, 
manufactured from 2' contour map 

650 

800 

900 

_ 1015 

- 1115 

,,] 119 

1124 

1125 

1147 

1148 

1169 

1170 

1300 

1395 

1415 

1434 

1435 

1445 

1446 

1560 

650' u/s of confluence with Franklin Branch, Rouge River, 
manufactured from 2' contour map 

325' d/s of Spring Road, manufactured from 2' con tour map 

225' d/s of Spring Road, manufactured from 2' contour map 

110' d/s of Spring Road, manufactured from 2' contour map 

10' d/s of Spring Road, manufactured from 2' contour map 

6' J/s of Spring Road, manufactured from 2' contour map 

1' d/s of Spring Road, bridge section B repeated 

d/s face Spring Road Bridge, bridge section B repeated 

u/s face Spring Road Bridge, field bridge section 56 

1' u/s of Spring Road, bridge section B repeated 

l' d/s of private dam, Section C repeated 

Private dam, field dam section 57 

130' u/s of private dam, manufactured from 2' contour map 

40' d/s of private bridge, manufactured from 2' contour map 

20' d/s of private bridge, manufactured from 2' contour map 

.l' d/s of private bridge, bridge section D repeated 

d/s face private bridge, bridge section D repeated 

u/s face private bridge, field bridge section 58 

1' u/s of private bridge, bridge section D repeated 

115' u/s of private bridge, 35' d/s of Walnut Lake Road, 
field valley section 59 



West Bloomfield Township FIS 
Walnut Lake - Outlet 

Sheet 2 of 3 

lcross Sec ti on 

• 

• 

F 

G 

H 

I 

J 

K 

L 

M 

SECNO Location & Origin 

1585 10' d/s of Walnut Lake Road, Section E repeated 

1591 4' d/s of Walnut Lake Road, Section E repeated _ "'~--~ ,~~ 

1594 l' d/s of Walnut Lake Road, bridge section F repeated 

1595 d/s face Walnut Lake Road, bridge section F repeated 

1550 u/s face Walnut Lake Road, field bridge section 50 

1551 l' u/s of Walnut Lake Road, bridge section F repeated 

1570 10' u/s of Walnut Lake Road, Section G repeated 

1580 20' u/s of Walnut Lake Road, Section G repeated 

1770 110' u/s of Walnut Lake Road, Section G repeated 

1855 205' u/s of Walnut Lake Road, field valley sectior. 51 

2500 940' u/s of Walnut Lake Road, manufactured from 2' contour map 

3344 l ' d/s of private bridge, bridge section H repeated 

3345 d/s face private bridge, bridge section H repeated 

3355 u/s face private bridge, field bridge section 52 

3355 l' u/s of private bridge, bridge section H repeated 

3440 

4380 

75' u/s of private bridge, field valley section 53 

350' d/s of Middlebelt Road, field valley section 54 

4499 l' d/s of private bridge, bridge section K repeated 

4500 d/s face private bridge, bridge section K repeated 

4520 u/s face private bridge, field bridge section 55 

4521 l' u/s of private bridge, bridge section K repeated 

4700 40' d/s of Middlebelt Road, field valley section 89 

4720 20' d/s of Middlebelt Road, Section L repeated 

4740 d/s face Middlebelt Road, bridge section M repeated 

4800 u/s face Middlebelt Road, field bridge section 90 

4920 d/s face private bridge, bridge section N repeated 



West Bloomfield Township FIS 
Walnut Lake - Outlet 

Sheet 3 of 3 

.Cross Section SECNO Location & Origin 

N 4928 u/s face private bridge, field bridge section 91 

5219 1' d/s of private bridge, bridge section O repeated 

5220 d/s face private bridge, bridge section O repeated 

0 5242 u/s face private bridge, field bridge section 92 

5243 l' u/s of private bridge, bridge section O repeated 

p 5320 78' u/s of private bridge, field valley section 93 

5410 d/s face private bridge, bridge section Q repeated 

Q 5418 u/s face private bridge, field bridge section 94 

• 

• 
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ohnson & Anderson, /1._ 
Consulting Engineers 
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1&_ 9ohnson & Anderson, /1._ 
~ Consulting Engmeers 
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~(ll+f6ohnson & Anderson, 11., 

Consulting Engineers 
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,.nson & Anderson, 11., 
Consurtlng Engmeers 
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I• 0 
I 

1 ':, i:; 0, 
2tl. 

90.00 aqa,tf 
2kl,UO JJq~.&C 
29•.CJ aq4.!C 
~ll,00 84t,f:L 
310.00 atq.~c 

ltD, 
Hi!: 
471 
,75 .~, 
,Bo 

qqu 
,S5 
5CO 
., : 5 
5 11 
':i 15 
521: 
5.?~ 
~3r 
!::1"5 
511 i 

'S" 5 

:,5 '
~ E. J 

• 



~~r~ ,ra.u111111q 
fi[V 15/23176 
LOAC 12/17176 

ui-:,T l!hAt-.CH srcr,.v Cf(tE.I< FLrCt H/12. StlJD'ft CAKLA~C co., t-[t 
fl~~L FLOOO PROflL(S• ~OUTED 2, lCt , llO A~D 5t0 Yn. ,•s. 

------------------------------00/60 L 1ST Of INPUT VATA·•-------------••·•-----------
N\'ALUI:: .1~~ 
S(C,r1E~T 15.9 
NVALUE • Ul: 
SLPi[t-.T 15.q 
NVt.LU[ .135 
SlCTJC~ 13.9 

Ll.l I ,\/'L( 
PI ACH 
kLIICt-' £ 
l((l,,D 

CIJI ~ 1 
CULV 2 
!..t CT 1 Ct,. 

- ,l. 

1 ~ I ':J9 
1 It. q 
1•.u 
14. tl 
8 .? 
14.[J 

2 

1.0 
-2.f 
2 • ., 
1 
1 ~. 

C 

N 3H,. 

2q~5. 2585. 

f10 • 50. 
22~,33 
1 b. 875.] en,.2 •.:; 1 7 

-!. 9~0. -2. 9~0. -1 • ~~L. 

U 1 L1l Ab LE 
f\[" l,Ctl 
~f .. hf,\T 
t.VILU[ 
S ( ld [ f' 1 
ill.I t..l Le. 
<, r '-' ,11 f I\ T 
N\I tl I.'/ 
::.ur1or,. 

CJ.at oc.~.2.:1 ~s.no RHq.~c so.cu ~e1.ic 
lCC.iJO 81:lb.Cn. 1~0.oc H85.1n 2CJ.OO HeE.5( 

2~C. 08819 27~. fi91 • 2 276 • YCQ • 

14,9 
14,9 
• Ir 
14,9 
• (· 7 
1 .q. q 
• 1( 
14.9 
- .! • 

1 • C• 
1 

2 

15at. 
~ 

C 

N 

l ~ r • 
t.:HI • 

Jt:U. 

:.'51. 

P5t. -2. 856. -1 • 
0 • 00 890190 ~J.00 H87.3C 

1Jn.oo AH~.!v 1~~.oc HB~.t·o 
l~u.LC 877.JL 153.00 878.~r 
lbD.00 HB2.30 17~.ao 885.50 

t50.7 2~j,, b56. 

856. 
1~0.00 1:1~7.5( 
1"1.00 e1a.~c 
157.C: H79.Q( 
210.00 HP7 • .C 

HRLKU, 
14.99 
l 't • Q IJ 

DA~ ST~Ul.TURE ~AS NGT SUR VE HO 
1325. 

ts A 5fCTION 

• 11 
14.S9 
.07 

l,O J3.:'~. 1 ,, 

2 C 

l 7 0 • 

22u. 

~i 7 0 
~l l ~. 
::.& t 
SB~ 
-:,qr, 
•,g~ 
b ,- (, 

b 1 5 

l: '35 

7fJlJ 
7 -~ = 71~ 
12 'J 

725 

f·AG[ 3 

\ 
• ' .J; \~-.;/ 



Ul':-l ERA"Ct1 STCt\._ Ct-'E[K fLO( 0 t-iA~, STI.JCY, U.G.KLAfljfl CO., l'IJC 
Fl~~L FLOCn PAOF}L[S- ROIJT[O 2, IC~. 1£0 A~D 5LO Yfi. o•s. 

----•----••-•--------------•••nDIRil 
S El,M~ l 

LIST Cf JI/PUT DATA-•-••----------•-----------••-H.~9 3 tl 2 '5 1 • 13 0 
l~\!All!f " ;35: ... 
SErT JO~ 14.99 7H 

- 1 • g 1 £ • o. q1 o. 1 c. 9 08 • 745 
b U, GOb • 110. q Cl4 • 120. '902 • 7 ~: 
l "t u • 5 (, 0 • 171l • e~u. 18 ll • 81'5. 2 1 = r. pc. i> ~ 3 .8 19u • 883.5 1 '95. H(l~•j 1 ti; or • 88~ .5 22 :! • P89eb 235. qco. H:~ 
2':5t. c;J I'.'. 251. 9 l 6. 7H 

[l~DTAtH,.E 71~ 
fCt\t:HJ ~HUFACJURED 
r\ fJACJ 15.L 2.7 5J. 5 C , 7 er 
CIILV 1 l 5 • U 2 123.13 78 'S 
C ill V " 5, 58. 884,30 083.7q G.G.32 7q' 
~[CTIO~ 15, 0 19 ':. 

-.l, 517, -2, 517 • -1. q11. !<00 o.oo r,10.eu 50,00 9 [17 • H (I 100.00 9(5,1( 
1~0.0, 9 03, 0 0 2vn.oc ~02.l,r 250.rJ qc2.2c 
300.ao q,13,90 35•1,00 906.qJ ~on.cc 91la9C 

401. 5 l 7 , fi •• 
U,UT .\eL[ 
RU.Ch 1 ~ • ! 1 • 0 50. 5 (i. H l j 
klACh 2 ti..c;q 0,9 A15 
R r.ACt1 15 • 5 I , 0 160, 1 EU• o2G c., c- ft,. L.. 0 " ' "' l • ~ 825 n [ ,.,_ " < .I. C • J 
HACH 1c.o 1.0 50. 5 C • ELH 
S[(d;[t,, T 1c.c 1 N •26. A:55 
:~vALl.:f • l l l'.i Blf! 
SfC.ME.f\11 16 • .:: 2 C -2.5 H 4 5 
MVhLUf • 0f.5 fl!:i r r.r 1,,"'f r~ T H, il ~ C 2,5 H-' 
I~ VALUf • (j~5 ill\, 
:;u,r-u,1 U,.O ~ C 55, 8f5 
i\'w'ALll[ • r:~5 A1t 
St.t,:"IE1~T If. 5 ·N H. !l 7 5 
NVALUf • 1 f:, C 8!1 , .. 
.;£Cl Jc ... 1 C: • 0 885 

•Gl. •,tci. -Q(l. qo2.3 -50. 89~.5 89[ 
• l: '• it91 .1 -20 • A89.77 -14t. B H9, 77 [l5~ - .. 
-J~. AR8.B2 -2.(J eaH.H2 -2.5 81iff.j2 ':If 0 
fi • Bl<A.(7 2.s 888.32 33. AH8.fi2 c, J 5 
3~. t189. 'l .,. 8130.5 7" 899.2 91C -· IL, 9 l u • 915 

[Nllllnf 92 •J 
Ht:ACH lE, 05 1 , 0 ~lo e 5 0. s ,. 

PAG[ 4 • 

0 



'.l::ST El,t~.Ctl ST(1;\~ CRL[K fll11J0 HA.la ~llJDY, OAt<LANC CO., FlC 
fl~AI_ FLCCD PROFILES• ~OUT[D 2, lC,~1 l~O ~NI) 5f0 YK. QNS• 

------------------------------60/eo LIST OF 1"PUT 

725 • 

DATA·-----------•---------•-------R[Alh 2 1i.1 "Lo7 
REACH l~ol 1.0 
SiGHE~T U:,-1 l 
N\IALUE .H: 
SfGMEhiT 16.1 
NV/Ill.'[ .t..17 
SEL>l~T 16,1 
I'll/ l1LUE. • ll 
SECTJO~ H,l 

-3, 

l £. 9 
l ~ • 9 
• J~· ·-
) 6 • 9 
• n 1 

2 

1,0 
1 
.. ,_ 

C•.LlJ AIH.i:. 
krl,Ct
SLC.f.Lr.-1 
~l\11'.LUL 
St_f,Mfr-.T 
t-JYl,l.Ut-: 
:.(C,fift-.T 
f~VI.LL( 
SLC.iJGt,. 

\ti. 9 3 

( 

) 
thlJTAfl!..£ 
er t.e1-
~,Er.t1E r.. T 
NVII.LUE 
:-:t (.i'"ft,,,J 
1~V,1Lt,[ 
~.[G-\[ r,. T 
tvVALL[ 
!.if.Cl IC~, 

·-• ~ (· ,<, -- -----

1 t, • i, 
-3: l. 
-2' (' 0. 
... 75. -,. 
~ . 
s r. 
2ro. 

725. 
N 

C 

N 

2q75. 
N 

C 

N 

-3!'i [}. 
-1no. 
-'SJ. -,. 
8. 
1 :r:. 
22~) • 

::>1.s:i. 
N 

C 

N 

-21.: u. 
-6. 
3, 
, f'I.' .. u ,, • 

~2 J. 

l '12 • 

160. 

2q1~. 
.. 1 0 • 

11'~ 

2~6. 

S, C, ';1. 1 
nc2.1 
p5q.lt 
/JSJ. 
es.e.:s 
9C2.7 
908a9 

2135. 
•1':l. 

1 'J. 

5 21. 

91 7. 7 
qoJ.£.. 
90t.4 
0 ,. Q 0 

• \j t.; • .::0 

918. 

-:.HiG. 
-B~i. 
-tu. 
0. 
1 0. 
1~6. 
226. 

-23. 
.. .3. 
IO• 
l :! fl • 
521. 

=i r, 1 .1 
q ~. 1 • .q 
8qA.7 
BGb.5 
A99.0 
906 •• I 
917. I 

q30 
l,!5 
lj q (, 
94~ 
~5L 
9 ': 'J 
%. 
96~ 
97L 
en': 

981 

98S 
09 ' 
Y5S 

1 n n 
i ;:; ~ 
I ID 
1 I~ 
l 20 
l 25 
1 3 J 
1 I 55 
1 H 
1 'I ':5 
1 ~ Ci 
1 ~e 
1 ,60 
1 65 
1 ,Cr 
1 7 ': 
l 8 u 
1 85 
l ,g 0 
1 , S-5 
]100 
l I 0 ~ 
1 l l ll 
11 1 ':. 
1 1 2 ::, 
1125 

o - /q,z 
14C:..-lif.0 

1£.0-?:9/ 

-3'5 / ~ 

-/() ~ 
/(j _, 

- I tJ. 
,o 
zw 

• 

/\ 
\ .. . J 

' ),-\i,;,.i 



)llQ.0'1/11/19 
REV 05123/76 
LOAD 12/17/76 

UF.ST r·RA~CH $TC"'-1 CR[ft< Fl UC.:0 H).2. STIJO'Y, CAr<LAl\[ CO .. , • lC 
FINAL fLOCU PROFJL[S- ~O~l[D 2, 1~. ff, J~D Al,O 5!!0 YR. a~s. 

--------•••--•----------------80/RO l ~LJT Af·l[ 
(,1Jt1"l~ T 
~O~D 
CUI V 1 
ruLv 2 
cECT JU 

LhlllArLE 

~A~UF ACTUHD 
11.c 2.1 
17.0 2 
3 • 5. 
11.0 
-.l. 

1uc. 

50. 
322B 
2fu 

HrAC~ 17,l 1.t 20, 
klACH 2 16.99 
LOM~UT[ q.~A t~.l q.qA 
-·-··--···------·--·--·--·---•fNO Of 

LIST Cf INPUT DATA•-------•-------------•--•-•--

~o. 

92'1. --1. 

•::121t. 
2 (. 

gib.ilU 
gJJ.HC 
912,lC 

i • D.OiJ 
30c.oo 
fl.lJ.J(, 

92'4.U 
J 1 4 • .2 C 
'Hl,IJC 
'J l '1 • 5 ( 

1130 

1135 
1 1 4 (i 
J 1 -'I ~ 
1150 
11~5 

1160 

1!6':.l 
117 J 

aa/PO llST------------------------------

PAG[ • 

n 
' J 



• COMPUTE • • 
•··•••·•••-••••--••--·-••••STARllNG DATA FROM GIV[N [LfVAllC~•-•••-••••••••-·-••••••••••••• 

0 

' 

0 



l.l'-F2 )'[.L'l/11/19 
NEV t19/CJIH1 
LOAO 12/17/7b 

li[!::l f1fiAfJC~1 STC.t-.Y Ckf[i,, flln"'.{l t1A ... SllJDY, OJl.11.LAt.1'1 CO., l'IC 
FI~AL Hroc fJROFIL[S- RCUlfD 2, l•J~. ]CO A JO ~C(I YR. f.1 11 ~. 

RATI•c TAeLr fOR SfCTJ,,,e-;:;;-_/ 
~O. (L[V ~£-< Cf-S 

OA= 

0 ~Cb.2L O.u 0,0 

1. C 
---------ACR[S FLOO[ED-------
OAMAG[ CHAN.CL iON-UAH 

CSH 

PAGf 7 

Ck IT 
£LEV 

FRICTION 
SLOPr 

bA~II FULL eo1.2 ~-1 H.4 •,., J C1 • 0 C t' • 0 f, 
o.oc 
.-, • C fJ 
o.oo 
u. a o 

1 8(3,JO q57,3 13n.o n.:in 
2 8~4.7B ]2jq,8 !ll.O c.~a 
j f~5.18 1~23.~ 450.0 o.oo 

7ERO OA • G ~G~.8 1712.l 521.~ O.JO 

I 

~ , 
• 
r, 

1 ., 
~ 
• " ' 

'I £•r5.o7 11,ti.u s~r.o et.oo 
5 H(7.~1 2fq5. • 67C.0 ~.oo 

••••••••••••••••••••••••••••••fRCfILE ~O 
••••••••••••••••••••••••••••••PROfILl NO 

SfLH[~T TAbLE fCP SECTION q.~A 

CSP'! 

CISCHAkGE CFS lj r, • 
l ~ 0, >fLCCI lY HS .s1 

CIS[HAkGE Cf!> ,H ,,. 
31 (l. VI U Cl TY FPS • j ~ 

C !,CHAl<C,f CFS 410, 
lj '. l1. VfLCCITY FPS • 41 

[!~ChARG[ CF .'::l 5.H = 
~~ ll • \lt_Ll'C IT 'I FP3 • jU 

r l.'.:C.hA.k(,E c,, L 7 C • 
E:70. lf.LrCJ TY f PS 3 ., 

fl I V p I j .. ( ; KO bl ·11,. 
f L l V l•C4.7f· KC 28814. 
£ Li. V I· 1, 5 • 1 t' ,n 5r.:,-/jl. 
l L l , eL1::.a1 . ., 49112. 
ELH (l(7, .. H ,u R5 l 1 ~. 

I 
N 

11. 
.15 
1. 

.12 
I• 

.1~ 
2 = 

.12 
~ 1 • 
• 1 t, 

~. 
~ l • 
t, 7. 

12?. 
261~,. 

sn, •n 
? 
C 

!1, 
.HE 
42, 
.rn 
5A. 
.e• 
63 = 
• fl C' 
69. .6. 

1 .. ,f 1, 
39 72 • 
', (, 2P • 
5b~3 • 
8763. 

• ,, 

i'\ • C Ci 
•J • r, C 
'J. no 
:i.uc 

no.co 
31;.oo 
'150.00 

801.6 
RO 1 .~ 
002 • li 

.cuo .. 4 
• .-001;, 
,:,UC.If. 

r.cJ ~~o.oo ho,.1 .Loo12 
:.01 £7U.OO 002.2 .[OCOI 

U. JC 
o.uc 
(XCHCS 
CXC[ECS 

SlJRVCY OATA•••••••••••••••••••••••••••••• 
SLRVEY CATA•••••••••••••••••••••••••••••• 

! • 
'Ht• 
.n 

261. 
• 2 !, 

3')1. 
• ;i ~ 

't6~ = .n 
!58 I). 

• ? J 

4 f- {J£ • 
:;4791. 
3lt.3t. 
.. :! ; \J 7 • 
7!727. 

• 

\___) 



>[G.C9/l l/79 
1fV 05123/76 
lOAfl 12/17/76 

llEVATJO• 
61.1 0 .2 ::l 
8Cl. 
f!(,2. 
e ,j 3. 
fH 4. 
A /15 • 
AC f. • 
H.J7. 
B, b • 
f!1,~. 
lllu. 
Al l • 
f.112. 
813. 
El 1 4 • 
f1 l ~ • 

AREA 
o. 
bo 

11 l • 
45 7. 
AGO. 

1 jq O • 
18 31 • 
244f,. 
3117. 
4 (15 Q • 
5~•q s. 
E.t.1&. 
7Gr,~;. 
CJ!, 5 C. 

](1741. 
12132. 

~L~T tkHCH STO~Y fRfH FLrru HAZ .. STU~Y, CAKLA'D co., ~JC 
t IN/IL FLOCD PROFILES• fiOUT£D 2. 1a, ~O, li'.10 Ar-.O 5CO YH. c.•s. 

KO TAOLE FOR CROSS SECTIO~ 9 • 9A 

KO K~ DY HGM"f 

102. I • 1(1 !) • 1 • 
11 DA• 3. l 3: • 421:: • 
( .2 t 7. a. 1~67. ti f. 0 2 • 

1·1114. u. 21-1 l • H32Bo 
32628. 55. 4:!29. 282110. 
57'):J'I. 1 78. 6L'l'i. .. ~i.'52. 
76~77. It A 7 • ~ ( '-)I::. 6t:.~2'1 • 

11:;31~. ~139. 1 _."' 19 • q']~3. 
13~B2q. 9660. 1? 1!. 2 • 113333, 
1632E-C. 22351. 1:'::',&f,. 144',24, 
2't :, .q 5 _I,• q "!I:>" 8. !h~l!J. 1A?l7Ue 
31h2~Ye 73710. 21;,32. :?2:>1.:,84. 
4 .1, 7uq. 117S56e ~ lj 'i ~ 5. !! 6 ., 5 3 q • 
':i(\JlH~. 1H2201i. 27M31fe 3!7E;;9. 
t:.::-'378.1. 272'>57. 31.:i 1.3 • .n~1!::iu. 

PAG[ 7K • 

0 

u 



:.!Sf-2 )(--L"'/JJJ/-; 
RE v"-r.9n317o 
LOAD 12/17/7t':. 

hf!.T f:J..H,Cli Sltti.Y C.HI-(~ flllCU ttA-~ "-..lUlJY, (,1,.1'\Ltf,L CD., f-lC 
FINAi. fltCO pµQflLES- RGllTEU i, 1c~. l~ • t~O ~LU y~. c•s. 

DA• !.C ~ATI~C TAUL[ FOR 5[CTION 9 9 9 
hO. [LlV AR[A Cf S ---------,CHES FLCCL[D-------

OA~ALf CHA~~[L hO~-UAM 
~ tlf~.2: fl• [I u.o 

£1Ai•JK fUIL fl[llf .2 q.1 h 1.'t 
L3C.O 
51 C .o 
't5(.0 

' • I' ( 
fi • Cl 
:: • fl f' 
~ • f• 0 
J • ,; Ci 
(I. r, (I 

J. D C 
r;. 11 L 
(, • r, C 
J,dJ C 
O • o C 
C • C C 

!I • ( 0 
ll • r. 0 
r • c1 r: 
(1 • 0 U 
r • a o 
t. CO 

I 

;• 

' 
' 
' 
l 
" 
3 • 
" 

I H L':i • 3.1. 15'7.fi 
? fl t b • ti {, ,.55.9 
~ t'LC.it1 b':lf..2 
4 JJ.U,~ 71:: 3 • l 
~ ec7.t.,H 119't.1 

SlGfl-~T TAOlf ~Ck SfCTICN ~.1 

TOTIL 

(ISCHAhGE crs J.'.Hl • 
130. V':Ll'Cl TY FP~ !.4C 

r ISCHARGl Cf s 31 ) . 
31 tl • HLfCI l) fPS 1.21 

: ISChARGf er~ It',~. 
4':.i ,'. >LLl'Cl l) FP f- 1. ::1 

1-J~C.H~I\G[ ns 5 ~ l' • 
~~ 'l • v1u:c1n FPS l. 03 

(J.:;CNi\F{,[ CFS n 7 r, • 
f'.i l tJ ; ~LLCC.!TY ~ p ~~ ~ 7 •, 

ELU '= 1,, • .! ;;; KC 2 l ti ·~ • 
11.U r1:.r.rr K[I t,l'itte 
r Lt V C ,, b , 4 ·7 ,o ljb•r1,. 
Eu·> bLl.71 ,o 13!.i ,, f<. 
l LI V ~1n .(-r ,c 271(Q. 

~;~-!-~--

O, 
LI. CiO 

o. 
.35 

I • 
.~5 
1. 

-~~ 
I • 

:27 ~. 
fi. 

I 5, 
2 (J. 
41. 

5[G ~O 
2 
r 

E~ • 
?.[q 

7S. 
~. 1 J 

87. 
t'. 0 j 

9< • 
2. r,:? 

'Lt.. 
1~5~ 

tl ~,.. 
t 5~d • 
2111. 
~'t~5. 
5813. 

7 il • 
• .It l'j 

~3q. 
• 5C. 

~b.2. 
• '3 c, 

4 3'1. 
.til ~1,. 
~~! 

l C:.-. 9. 
q~Jli. 
E :::?9 • 

lllfl3. 
2~3119. 

130.0~ 
311 tlH 
45 C • 0 ~ 
53 0. 0 (J 
b 1 (, • 0 (. 

l'<H 8 

Ckll 
l L[V 

1i04'.6 
80q.9 nor,.r, 
HO'i .l 
80').2 

FRICTION 
SLOP[ 

• 



l' ~I ~ H,.09111179 
M[V ~c;/~~/76 
lOAO 12117/16 

ELE\IATIO~ 
t.! 1.13. 2 0 
8 {?'I. 
er. 5. 
~ t' E.. 
ec1. 
EH B • 
1-1. L9. 
ll 1 ~ • 
H l 1 • 
fl 12 • 
f:11 .3 • 
H 1 It• 
Al ti. 
RH. 
e11. 
1-lHl. 

AREA 
o. 
6, 

111. 
4'3 7. 
R9 O. 

13H, 
I 8 31. 
2 ltltfi. 
ll 1 7, 
q L15 o. 
~24~. 
b ~70. 
7G~,0. 
'L~~ LI, 

1J7"tl, 
12 l ~2. 

'J(.Sf 1~, '-f Oi ~,er.'( CR( fY. fl(,CC 11.L~ ~lUOY, LAKLANll co., ~IL'. 
f1~AL FLOC~ PRC~lLES- 1tOUTL~ 2, lJ~, 1~0 ~~o ~c·o Yk. c•s. 

KO TABL[ FOR CROSS S[CTION 9.9 

KD KD VY $(GM[Nf 

102. 1 • 10 0. 1. 
1108. 3, b5t'e '126 • 
62J 1. 8. 1 56 7 • 4602. 

171 4. 26. 2flll. 14328• 
3;"b2 8 • 59. 43~q. 28?ttu. 
520(Jtt. 178. C.L95. 45f.a32. 
76fl7. 1E.87 • B l.'16 • 6E.t;2 It• 

l (!t,315. ~ 13'3. 1 .~ 1 g • qr_ 75 ~. 
13'°",82C:!. q(!b0• 12752. 113533, 
l~.:i26J. 22!51. 1!>366. 144524, 
21t-4 '153. 'I ~bit 8 • }h~l'). UL?I7V, 
31t<2.3Q. 73710, 21232, 22~118'1. 
"11, ~. 7) It• 1179!:6. 2l!ltjq. 2E.7LJ3"t. 
5:178"13. 182200. 27 f< 3'1. 31 h,f.9. 
62J78j. 272957. 31413. ~72lt.G • 

• 

PAG[ • 

0 



~E~ T l:RM,CH STOti.Y Cfif[ti fLGCO HA. STUDY, CAKLAt.0 CO., I-It 
fllJAl. FLOCD PROFILES- AOUT[O 2, 10, _c, lLO A~U ~co YR. o•~. 

kAIJ~C TAOLl fOR S[CTION 9,9~ 
~O, [l[V ARE• 

fl 
tANK F~LL 

I 
2 
3 

• 5 

SfG~E~T TABLE FC, SECTION 9,S5 

CSK TOT!.L 

l [ISCHARGf crs 131'1. 
JJC. V[L~CllY FP, t+. C 5 

2 rl~CHARGE CfS 3 1 ti. 
~10. IJEU!CI TY FPS If.~ 1 

3 ( JSLilti.R(iE Cf s qr O • 
Li"..: (l • If Lr CI TY FF£ 'I- • J 7 • flfft-!Ak(;f. CFS 53G. 
ti 50 • \l(L,,CJTY FPS .3. 9 0 

<, [J'(HAk,;[ crs E:,7•J• 
i.. 10. \cLLCITY I-" PS 2 • 11 , 

ELI ' 
,, (i~., ,o 11 ~ "- • 

2 f L l V Brh.4 ,n :25bH. 
.l [U ~ /;! v6 • f- KO ft 1113 • 

• f Li ~ t: 0 L • ':1 ,o 5 ,: ~ 'i. ,, [Lt~ HO 7 • 7 ,o 11'173. 

CFS 

(,. (J 
63.J 

13[, 0 
.31 ( • 0 
4.., 0 • 0 
5.1 n. o 
61 a::• 0 

1 
N 

I, 
,70 
2. 

,96 
2, 

1 • iJ 0 
! • 

1 • 01 
3. 

• rn 
q, 

14 • 
2J, 
21. 
51h 

1. (. 
--------•ACRES fLCCC[0•·•---·-
0A~A6£ CHA~~[L NON•!lA~ 

,I• {J Q 

~.~o 
,, • t. (J 
O.JO 
J.JO 
C,. C 0 

HG ~O 
2 
C 

llb, 
4 .16 
20~. 
t.2CJ 
2 :rn. 
';:. "i') 
;> ~ 1 • 
~. ~"i 
2C'>, 
3. 't6 

1r~'l. 
1 7 ~ 4 • 
2 2;, 7 • 
2'152. 
.3592. 

u • fl C 
J.oc 
u.cc 
:J. CC 
,; • t1 (, 
l,OC 

12 • 
,57 

l OF• .e5 
2 c,g. 

,S7 
211:,. 
1.04 
't b 2. 

•Ht-

n. 
792 • 

l 6'f 4. 
;: ~46 • 
1P2J. 

li • Q 0 
c.oo 
LI • •1 0 n. a c 
fl. 0 U 
L • 0 C 

CSM 

130,00 
31 , .o c, 
450.00 
~.3 ll. (1 C 
6 7 Y • 0 0 

CH IT 
(L!::V 

H 0~ • 5 
co~.9 
80b.1 
806.2 
Ntb.'t 

ffi JC Tl ON 
Sl!JP( 

,rt277 
... 1'19 
•lllHl 
, i I ~9 7 _ 
• r0359 

• 

u 



H. l9111/ls 
REV u5/2.ll76 
LCAU 12/17/70 

llfHTlOh 
~J3.~0 
804. 
8li5e 
EJ~• et • 
e ~ H. 
fl Lo 9 • 
61 C. 
8 11 • 
bl2. 
El 13. 
el q.. 
e 1 5 • 
£, l b • 
~17. 
H1U. 
bl9. 
AL G • 
e:, J. 
B22. 

ARO 
o. 
4. 

18. 
85. 

j2 0 • 
f, 7 3 • 

1 : 't 1 • 
1424. 
11::13:. 
221c. 
2 764, 
~ !.2~. 
3 c:;41 • 
4'i9~. 
5:n~. 
55B. 
fif,92. 
7 q 1 C!. 
8128. 
hfUt6. 

'' 

~rs, l~A~Ctl STC~Y C~ffK fliJf[J 
rINtL FLUCC PPOrlL[S- ~OUT[O 2, 

HA. $1L10Yt C;.kLAt-.u CO., l"'l( 
1C, Ct lLO J~D 5LO Yke ~"S• 

KD TA~L[ ~OR CROSS SLCTJO~ 9.~! 

Ku K ll b~ src~u,1 
53. 1 • ~). 1 • 

't5fi • 2. -.~o. 3. 
1578. 1. J 2Y 5 • ~ (1 3. 
5121. 28. 2465. 2~f1!:J. 

13f.'5~. 68. 3512. 9l45. 
2'::,'lh9 • 133. r, iJ 1 5 • 2r2:s~. 
4}5j'I. 204. 7 ~ .... , "3. 3HE2. 
6 1~~2. ? 3 9. CJ717• 5fi)7q. 
e?l73. 792 • 12'..1')2. bG,:"57. 

1C7~73. 11:4 3. 1 ,, c- 7 :> • 9C9R9. 
l~OBl:illi • 4:?E.8. 17447. 11 ..... c2.2. 
1 r21s. R751. 2,,11. l4ur-il6. 
~17925. l ':- 1.: l • 2 ~ '- !:, e. l6tVd·13. 
2':.U2'j~. 23406. 2t.~~ 3. 19°7f-3. 
2"1[82(. 3.l.l54 • 3',~H2. 23;.c:-"1. 
34L,f.'4fa ,. 4 fl 4 l.j • j" ! ~ 1. 2f:.bllL. 
4~•141~. 59133. 3i~'H) • 3J570u. 
4{i'b.37 • 76731. 4lG13• ~-.l,1 ,1. 
5t"4F.13. 9Hl~O. 't6ttHi. ~89124 • 

?AG[ • 

() 

u 



H·O•lll/75 nv ~~/,J l1e 
LOAD 12117176 

'wt~, P.RU,CH Slfty't CRfEt\ fl({.l) 11A. STL1Dr, OAh.LA~,o co., ~IC 
fl~AL fl[CC PROFILES• ROUT[O 2, lC1 ~c, 110 AhD 5~0 'tHa Q•S• 

RATl~C TABLE FOR SECTION 9o9S 
•o• [LEV AREA 

0 
Ba~ FLILL 

I 
2 
3 • 5 

Bl't.211 
e c e •" 

tiU7.11 
an.Jo 
f!Cba,~6 
A 0~ • 21 
SCH.~] 

S[GMf•T TABLE FCk S[CTION 9.oq 

cs~ TOTH 

DA= 
CF~ 

G,O 
53 .1 

1:3 t: • 0 
J 1 C, 0 
•5o.o 
530.0 
6 7 ri. o 

1 
t; 

1 • U 
---------ACRES FL CO C to----- -- - CSH 
UH.ACE Ctl A ri•t L :,ON-DAM 

fl. LO o.cc o.oo 
I..,• i1 lJ ti• C C i • 0 j 13 ll. 0 0 
a.on n.ao o. on JI• .oo 
c.no J • C Q c.co 'f5 0 • 0 lJ 
o.nc ". r, C l' • u C 53 C. 0 0 
a. t1 o 11 • 0 C o.oo 67C,OO 

HC. •o 
2 

, 
C ~ 

PAGE 10 

CRJT FRICTION 
HEV SLOPl 

BtH, .2 aLO'tl9 
806.A .~D508 
807.0 .cot.36 
H 07 al 
a.i1.J -~~ • "i)' 

------------------------------------------------------------------------------------------------------------------------1 LISCHA~G[ CFS l]Q. 1 • 97. B. 
l~O. VELCCITY FPS 

2. "" 
•• 9 2.7b ·"2 

~ CI SCH~RGl CFS Jtn. 2. lf~. 1n. 
~1c. lrLfClTY FPS 2.•1 .~7 ~.bU .b~ 

3 CISCHARC.f CFS If !.I,, • 2. 189. 259 • 
'150. ~i.LLCITY fPS 2 .. 7 '} • 1 ~ 3.H=' •El: 

• ci~(HAKi,r Ct-S 530. 3. 2 O•• :32 .... 
~~c. I LCCITY FP5 2 • ll r:i .75 3.94 • 8! 

h [J'::tHARLf CfS fi7 0 • 3. 211 • "!j 6, • 

I: 7 D. ~[LrCITY FPS 2.23 .71 3 .~If .e 9 . 
I flll t:td.l 1 t-O 1 g,~ 7. 10. 151'. "j 3. 
2 £: L ~ \: /l[17.7f KC 'd~5. 2 If• 22A':i • £Ll7. 
3 f. L ;· \ i- c.a .o t: KO 6, :-!t.5. .13. 2 t 7 q • .!~58. 

• t LL 'J f,C~.21 •o 72?':1 • 3P • ~f.l'JO, 'l!LO. 
~ [Lf'J !:: ~ 8. t- ~ KO ll'B3S. 55. 3 If 91 • 7293. 

• 

0 

: ) \___, 



)( .• f19/ll/l9 
hfV U~/l.3/7f 
L04C 12/17/76 

[L(VAT IO~ 
804,20 
e .. •5. 
8 :'.6 • 
Pf7. 
8•'8 • 
fl09. 
elL, 
h 11 • 
612 • 
fl 13. 
8 j q • 
t! 1 '1. 
fi l 6 • 
817. 
fllO. 
fl 19. 
t!~O. 
ll ill • 
C.' ~, 
Cl• • • 
~ ~J 3. 

AREA n. 
5, 

2 il, 
q9, 

355. 
7 f, 9 • 

1 C 1 q • 
1 If t; t,i. 
1872. 
2 31 ~ • 
UIS. 
3 3A't • 
q .; u q. 
._ t-- fi 1. 
5 ~ 't 3. 
fi ~ 't 5 • 
6 7 Cl~. 
7462. 
H; ~ 0 • 
A9 l O. 

JfST [•F:At-.CH SHlr-i.Y t~lUi. FLOCI) H,\. STUO,', OAI\L/i.NO CO., !'IC 
FINAL fLOCC PROflL[S- RGlll[O 2, lC, ~C, lt~ ANO 5~0 Y~. C"S. 

KO TA~L[ FOR c~o~~ ~[CTIOt. ~.Y5 

KO K• n !;[Gl~ftH 

72, 1, 70, 1, 
527. 2. 5]8. 5, 

I 77h • 8. 1 39 8. .?95. 
.;; 7 52 • 31, 259b. 3~5b. 

14792, 74, If 1 7 2 • 1 1 t-, q ~. 
27360, ] 1,i 1. ~. 79 7 • 21410, 
4325v. 201. 116 0 • J!=,~f;8. 
f>~-H7. 370. Y'Htb• 0]%8, 
11'1~63. 650. 12342. 11 :-3'3 • 

11J32:',. :? , I] 2. llfG'tl. 1L~:'2'1. 
llf~•f"ib. 'it:30. 11735, 111~Ei1. 
1·1~778. 9344, 2 r: 718 • l'tJ~.F.du 
2119't9 • 15H87. 2 3f•A2 • 17]",43. 
2=1t74q. 2'13:12. 27 ... ~5. 2 1 29t:lH. 
3 'Ji,2(;. 34 lf2lf • 3, i-1. ~.3h~30. 
35.->:,CJ6. 'tf 13P. 3 q ~ 2 !!'. 271f61. 
4l7126, 61 7.~tH 36.'90. ~{1-:,/]lf. 
4f.'-H1G. 7bb92. 4('~2tt. ~5 ;; 1 J. 
5.31~75. 10;~23. 'tt.~?11. ~9~'t71. 

PALE IIJK • 

0 



):f_t. ('l/1111 1/ 

H~ u~/23/H 
LCAC 12117/H 

OPENl~G 
~(). 

rm. 

w[<.::T JHlA~Ct1 STOfl.Y Cfli"[.K fl.C~O IV.. STUfl\'1 OAt<LAf\0 CC .. , l·lC 
tl~AL fLOCC Pf'Or1L[S• FUUTLO :, t:, .. C, !tO ~~U 51~ YH. ons. 

~LAU SlrTION 

NO, HW rrs 11L 
,, E!0-4. JCJ 0.01 0. fl 0 

.l 807.39 l!fl.OJ , I 6 
2 8nn.H Jl ; .• o:. .~6 
3 809.Jq q~').00 1.12 • 8J9.H2 -~-~r-.oo 1 • 4 't 
~) 8 l ,I. f 1 6H,CO t.92 

RrAC rLnAlJON 
HEIGtH ~IDlH 

11l. ll 

h 

0 • 0 Ci 
H l ,23 
El 'J.t)l 
ECl'.22 
B~E.3~ 
ilCt:.H: 

~J~.fil· 
LHGTH 

C SM 

o.oo 
tJt.co 
.HO. JU 
lf!': 0. C 0 
53 r.. OG 
t: 7 C. UC, 

CULV£RTS 

~,~ 

CULV • 
Cf:OE 

CR, QrAl") DI~ 
!~~fRl 

2 3?133, ✓ f.63 q.72 
(_ . 803,73 

----

', \l~-

l,; 4':;. 

00 
CO[f f 

• 0 :5 2 

• 



HC..rG/11119 
REV 651<3/H, 
LOAU 12117/H, 

Ri rnc TABLE ~OR SECT ION 
~ C • [L[V 

u lJ fl q •'IQ 

\i!r'lT 1.RAtic1• s1ord· cftt:fK FLJcu HA2A 3TLov 1 OAt\LAt,.L co., 1-1c 
Fl~AL FLfCO PROFJL[S• kuUT[O ,, ii,"'!!'!', 1<0 ,,v 5(L YH, Q•~. 

10.05 DA: 1 • r 
AR[A fFS --•----·•ACR[S FLcnrE•-------- C5H 

OACIAU Ch.llUd::L r\ o"-o Al-' 
O.l c.o 

BAI\K FULL fli.J5.6 q.s .q.,. 7 c.no •l • t1 [! D • 0 G 
1 ttCl.S~ 11:,~.q 1~ri.o \' . ~;: J. {l t () • a r \3l .OO 
2 H:&.~~ tt 11. l 310.0 o.uo -~ •UC c.ou 310.on 
3 s;:9.~e 775.1 Ii 5 G • Ci ( • iJI) r, • C C o.ou 4!:JC,.OL 
q 8C9efj5 ';IH,~5 '5:'J.O n.oo o.oc U • G 0 55C, 0 0 
5 010.e,5 1265.1 6 lC. o o.oo c.cc C. •CC 67~.oc 

SfCHH 1 A~ LC FOR 5£C1!0" 1 J ~ [J 5 
StG ~o cs~ TOTAL I ;, ~ 

N C ~ 

I CISCHAR&[ CF 5 1.50. 1. B•• 45. 
l3u. HLCCITY FPS leb5 .,c 2, I l .37 

2 ClSChA.kG( CFS '31 \J. 2, 112. l'HH, 
31!:!= \'ELOC!1'!' fPS lejJ .Hi 2.oq .n 

3 r l·SCtiAl<H CF:: qr,(I • 2. 116. .n2. 
.,. .. )I). 'vi:.LCCll'I' FPS 1. d (} • j~ l. 7-=; .n ,, rJ!:CHAJ.:GE CFS ~JO, 3. 120. 407. 
~ ,3 C • VlL,~CJT'I' FFS .Gu • .13 l • C !.:, ,H 

' fl~lht.r,Gf CFS 670. •• l ;i c:-i • t37. 
f7U. V[LLCITY FP'i ,78 .30 J.5ll • "t, 

I f LI > I:) J 7 ..... ', KJ ~(, 1 7 • 14. 111f,, P2 l, 
? f Ll > ~ i· H • 11 '.: KD n 4 ~· '• • •5. 3'85. t2')'5. 
j t Lf 'J bt.9 .. H .i; lt,bh'l• B• • .,. ~ b2 • 1i23 11 • 
; f_ Lr_ V !:-l9.At Kil 224'f7. 1 1 'I • 51 ~ 7. 1111,. 

" f Lt \/ f!1U.6':: t.0 3ti Ar?~ ! fl~= 673~- 21poq. 

f' AH 12 

CH IT 
[l[V 

80h•' 
807,3 
ROl,2 
8 07 .3 
8117•5 

~RICTIOIJ 
HOPC 

., one 
• fJO 13-. 
•,. 0 0 7 3 

:+g-~-~ ~ -

• 

0 



idP2 

FLEVATIO~ AREA 
AC'l.40 o. 
8 ,15. 3. 
j'.l tib. lb, 
th, 1. 11. 
til,8. 2H5. 
fl C ':I. (3 7. 
e10. 1:10 3. 
f:111. DH5, 
812. 1788, 
813, 2?25. 
R14. 2112. 
H15. ~:>hB • 
81~. 3k78. 
l-'17. It~ 2A. 
e1B. 520 't • 
~19. 5c:J2. 
P 2 fl• E,. f, = 0. 
B;:: 1 • 7.!.3A • 
e 2 ~. A I ~1 i.. • 
t.l.? 3. 8775. 

S[ST RRAt,Crl STO~Y Ckt ,, fLUCO li,ll. ST~DY, OAKLAMl CO., MIC 
FINAL fLOCU PkOflL[S- ROUl[O 2• lOt wlt lrO A~O 5LO Y~. a~s. 

KO TABLE FOR CROSi sE,TICN IC,C! 

KO Ku l'Y SEO~UH 

37. ~- 35. I • 
.313 2 • ,. ., bU • 2. 

1395 • 6, 11 q5 • 13 8 • 
It') 4 It • 25. ~ !.36. 21H.3. 

l~S713. u. 3 7'5~ • B 721, 
24 65':I. 12b. !l-t35. l9L'313. 
3qebl. 201. -, j•, (j. 322':I C; • 
~h2.30. ~ 11 • G 't':11 • 48'11. 
79~23. 7.30. 11845. 6721.3. 

ll''l~f,':;. le95, 1-4" I)~. BAE.BB. 
13!77'f. 3q3u. l7lbl, 112r-.10. 
lf':.7(J3. R19u. 2 ,1 J l'j ~ • 1381133. 
20~947. 14406. 2~235. 16tit ~2. 
24SP08, 2251'3. 265'+ .i • 113E. ... f.7. 
;i9:_,17'J. 3~ ll fl.8 • 3 "l 2'5 • 229"-/1. 
341641, '43~7A • 3367h. 2f-4jH6. 
.iCJ57':iO. 57563. 3 7 ~' '1 It. !r.H•l~. 
q~,45U2. 74HB, 'i l t: J It • !-4 J H 1'? • 
'\17G98, 135H20. q '1 f, 7 It. .3841:0't. 

PAL[ in • 

u 



)([Q.fi5/ll/7'J 
l"lfV OC:/23/76 
LOAD 12117/76 

RATII\C TA~LE FOR SECT ION 
~o. ELEV 

fj e H, • 1 0 
BnK f L LL -Fm .f 

I a1g.19 
2 8)9.79 
3 e20.11 • e:::Q_!..'!~ 
5 --a-2 u • E ,' 

"' q ~~HCH SHl,Y CH EK flOOU 
FHl~L FLOCO P~CFIUS- ~0llltrl ; , 

l O • 9' OA: I• G 
ARO CFS ---------HHES 

H~\2. STUfY, UAKLAI\U CO., t'lC 
lC, !.C, ld1 ;.,,n filO YH.. o•s. 

FLCOCEO-------- C~H 
lHt"Ab[ CHAtJ~fL ~ON-DA~ 

•• n.o 
,. 1 • :, 1.:i 5 • 1 c.to :.oc (1. 0 0 

117.8 130.0' r· • o o o.CC! 0 • C. C 130.UU 
2 H l • '1 Hu .o L • (,:; 11.co L1 • (J 0 31r.oo 
35f:i. :J 45C.O C.. Gr, ') • J C L. t C q5 r,. o J 
4 't 1 _,. ~30.0 O.GO a.on u.oo 530. • u 
53 l .'i 670.0 ll • ~ 0 u.cei o.oo ~7C.Ou 

SEGHH TABLE F 0~ HCTI or, lu.g 
SfG ~o 

CS f' TOTAL l 2 ) 

" C ~ 

I CISCHARGf CFS L'in. 26. 97. 1. 
1 :s n • l[LCC(lY FPS 2.t'::I ••• 2.55 • 4 r. 

2 [ I !:.CHARGE CFS 310. 132 • 142. 36. 
3111. VELCOH FFS 2.C5 .7(1 2.11 .6:: 

3 [JS[hARGf CFS 't ""JC • 2 ;i O • 162. 68. 
It fi O • VHGCIH FP~ 1.89 .90 ,! • 8? .12 

• [J~ChARu[ CFS 5,~. 2t:6 • I 7 8. 85 • 
'J 3 0 • v;:t.0CIIY FPS '1. q l' o9H i! • q 8 • 70 

'> ((S(HAHU CFS h 7tt • 35£. l '1 !"i • 123. 
ti 7 D. \fLCCIIY fPS 1 • 51 l • !) 8 3 • ll It .87 

I iU.\t ' ?l 1 9 • l ~ rn 18~1. 2 ri 7 • 1515. 10. 
2 [Lr\ 119,75 KO ·~ "• lflP"\, 2142. 484 • 
:; El [ \I P2fJ.17 KG 6QI, q • 33~5. 2581. l :: l 3 • 

• El f V <20.32 ~c 817H. q 1 ."It: • 271::C. 1:Hl. 
< J ELL V ,,JO,b( KU lti43l1. 5q:. •_,. 31 H, • l8b8. 

PAG[ n • 
Cfi IT H ICTION 
[LEV SLOP[ 

817 .k • L0-'15 't 
819.0 • t.0 't65 
8\q,2 • c ~•F 811J.2 .LQ!; .U 
81 ':J,:, .-~0401";, 

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

. \__) 



•EG·•l/ll/7r, 
REV u9/23/ll 

'LOAD 12/17/7b 

ELEVATIC~ 
816.10 
A 1 7. 
81 B • 
819. 
.fl2 C.. 
b2l. 
8 2:: • 
B23. 
A2 If. 
k2::. 
B2f. • 
tt:'.'7. 
B2B. 
ti;-~. 
e: Ii. 
~~1. 
fl~ :1. 
fl~ j. 
F 3 't. 
td5, 
fl~ 6 • 
A"! 7. 

AR [ A 
o. 
9. 

23. 
83 • 

~ lt q. 
Ehle 

l I iHI. 
1 ~ll 7. 
1 n•. 
211 0. 
2502. 
2929. 
34 3 6 • 
lJ I' (J fl• 
'I b2 4 • 
5 2 f O • 
t1r:.1G. 
f.5'tl• 
71&~. 
7~24. 
Hti 66. 
cq~:7. 

1./fST 8RH,Cli STC"-Y CF,[[I\ f-LCCIJ HA1~~1U01, CAKLU.,O CO., 1-'IC 
f l~AL FLCCO PROfIL[S- flOlJT[D ;>, 1(, ~. 1(0 A:\.0 t(O Yk. a•s. 

~O TA• LE FCR CkOSS SECTION 10.~ 

KD KD PY ~[GHENT 

144. 1 • 142. I • 
!)c::17 • 1 • ;-qi:::. 1. 

1521. e,. 1 ~ 5 b • 21. 
510 n. 2!:'9~. 2~7~. 1n. 

14339. 111 14- 'L41. 0::CJOl. 
2f-lt9b • 1•773. ~1?6. f,~,6(!. 
•2U5. 23'117. l, P. L' LI• 1 2 J 7 'f • 
6l4UJ. 33f-Ol. B t, t: : • 19136. 
RJ202. If':.;:: 3 'I. l j- <, 'I • 2 ., ;.f 1 .. 

1n~1a9. 5K~ll. 1; ~ 96. 3't~79. 
127ih3. 7C.7fl7. 1~,2r.it. 3CJ 74 l. 
15'!726. AP.~5'1. 17781. 47~09. 
18f~6;. l J:, fl IJ f... • l •J~'.Jj • 61'.1'-f.2. 
22.fCJ;>q. )24bf-L. 23;;15. 7 t!ts 1l. 
21,275, l 't !:- 't 61. ?.62 n. 10:''433. 
3:.17Geq. lf:.i--'1A7. ~HJ :.'-'t L' • 13 't fl {J • 
3H~f7~. 1919•5. 3;•H~. Hl l H. 
-. .. ,,7ef.. 21H19P.. 3~q,1:.1. )q!l''tfl. 
~ l j 't ~9. 2'-1"3£i7J. :"19 • 74. 2~;,E:_q7. 
5fl'.b6!1. 271(,79. .qjJ23. 272[:57 • 
f:.t,'IJ7rl• 3fl152A. "'f: CJ lj5. 319127. 

P/..liF l?,t< • 

~ ) 

I 
i 
l 
' 



kl0.L9/ll/l9 
ilEV Q9/B/7b 
LOAC 12/ll/16 

HAT 11, G TAHL[ fOP SECTION 
'0. ELEV 

" t! ti O • 21 
I R 41 • i '4 

nANK FL LL F41 .9 
?. H42.55 
3 84~.C': 
4 9,q3.2c 
5 H4j.fj 

\:ILST ['F'Ar-..:Ct• Sllll\Y cni::rK fLOCr HA. ~lUDY, OAKLAt,D co., f'lC 
t-Il\i\L fLUCO FROfll[S- f~JlJTEO :::, }q _(, 1.0 J11,0 ~Illy~. o•s. 

10.c;9 DA: I. 0 
AH(A CFS --------•ACRES FLCOC[O-------- C SM 

OAl'1Ali[ t.HMa,EL ,o~-DAM 
0." u.o 

122.f> 13 [. CJ .., • 1' ll ., • r ~ C. 11 C 130.oc 
140.l IU.l u • t, r, 'l • i) I L • 0 11 
211. I:: 31 Ci• 0 ",. :,u ,J • l! J u.uc 31(,00 
~91.q ,. 'i ~ • 0 l. t G "• r, l C • C 0 45 r. • 0 iJ 
32?. 0 53C.O a.co il. 0 C o.o~ 530,00 
,3110 et:i t 7 C. • 0 r.oo u.oc c, • C. G 670,0C 

Sf GML U TABLE FCP S[CllON IQ,99 
S[G ,o 

cs~ TUTAL I ?. ! 
N C h 

LJSCHA~G[ CFS L~il. 0, 3~- 9!:. 
l!C, VfLICllY FPS 1 • :. ,q 1. ao l .o 3 ,':I:' 

2 (JSCHARGL Cf S ~10. q. tl f, • :-~o. 
~ I ,~ • ,[LLCilY FPS l • 7 ~ ,q 0 : • Ii ll 1.2 .. 

J crsr,~Af,GE Cf t 't5 (J. 1e, 12 s • .Dtl.. 
q 5 r. vLLCCI TY FPS ].G3 .~9 2. fl] 1 • .5 b 

4 fl~rHAFG[ Cf$ ~ ! ;1. 2 I:. l ~ b. :358 • 
~ 3 0 • HL'CITY FPS 2. [J 6 ,78 ~.lt 1.q7 

f [I~CHAfiliE tF:::. 67J. 4 5 • l H2 • 4 4 3 • 
f, "I~ • VfLlCllY FPS. 2.2 .. ,94 ~ • 4 (J 1. 5 t3 

l E. Ll \I r 'I 1 • 7 .q KO 11.Jt:0. 1 • 427. 11 b j • 

' l Lt \' F If 2 • :i !: KO 3b'l l. 3.3. 1 ~ 2~-. :i:l:3J. , LLI 'v !'43.0'l ,o i:;~.',rJ • 193. 1 ~ ::!4 • ~ E ,, H • 

' [U \i f-4:'i .2 l: ,r, E.'t 1 CJ. ~ 1 t}. 1767, '- ~ 4 2 • •, t Lf \, ... ,,3 .1: ~ ~o fi lj'I ~ • 522 • 2 2f6 • !: ~b't • 

P.t.G( l'i • 
CRIT HICllON 
LllV SLOPE 

34-0 • 8 • l C 66 8 

84 I , I , ro 101 
841 ·" .CLf:56 
R41 .~ a\\OfHJ 
tt41 .6 .1,0683 

,,--------.-., . ' u 



USP 2 

EL[VATIO~ 
84 C .21 
841. 
fl'l 2 • r., 3. 
h'l-4 • e 4 t.. 
PH. 
fl 4 7 • 
f4A. 
t-. q ';I. 
E.. r • 
e ~ 1 .. 
8:l2. 
8~3 • 
f ':,.. 
E- ~ ~. 
6 • l • 
El~ 7 • 
t t ... 
f ~ 9 • 
Bf r • 
Rt- l • 
El ( 2 .. 

Akf.A 
o. 

51, 
1:. a. 
28 4 • 
'14 2 • 
(,]H. 

h 1 ·' • lu!A, 
1£ 1)1. 
14')8. 
17't7. 
l qqb., 
2~48. 
2 lt':39. 
275G. 
3 ! u 1. 
3~)53. 
j~[.4. 
37~6. 
q I t, H • 
'I 2fi o. 
't ~ 1 l • 
'I 7td • 

1.'[ST t-F•.H,Ctl tTC~Y CF'[(h fLGCfi H~• STUDY, CAKLl.~O CO., flllC 
Fl~AL FLOCC PPCFJLES- ROUTlO 2, lC, _(, 1~0 ANO b:C 1~. Q•S• 

KO TAUL[ FOR CkLSS SCCTIO~ 

KD trn tiY Cr l! Lt 1-11..T 
_,, 1,.. u .-,l 1• I 

3q7. I • 11q. ~11. 
21f>'t. I, uu. l ~ 8 0. 
~. ~ -41. 10. l It 7 f, • 3~11;. 
'i-30~. r C -4. 2 b ':J 7 • 6-4 7'4 • 

If DI. l 01 t • 't 19 ,. • 1~124, 
:!.!.BbA. 3144. ~d't-'r • 14769, 
3: 7-4q. -41:3 0 • 7525, 2JIH5, 
4:~~2. f.t22. I : 1 H:: • 2L375. 
5Ji~-4 '). liL62. 12~~5. j3•J02. 
71444. 14428. 1 11177. 4 l Ei 7 !.. • 
t!½ 17q., !ql~! .. l 7<:·qlt" 51!'J75 .. 

1i:.t)31. 24.240. 2t1Gq9. bH8l. 
12'1190. 2~753, 2.;1111. 71209. 
1 't • 5 7 6. ~~·112. -:.7~5~. 8:>~'t~. 
lf/1G9• '121 'I 3. 51,;~2. ~~t o:;9. 
lb'l7};;. ltB.R90. j 4 /i l1 l • lJ6~26. 
2 J:<360, 5': c;t,2 • .31it7b. 11''722 • 
;.i3F92;?. fi?d2C. 4 2 71 L. l31t AG. 
<'.f..:1731. 71 lU, 4h'IL'1. l't'"if-72. 
?517~]. 7r;;~c9. ~1272, lf.iJl69. 
31ql'671 l! !13 C' G • ~~795. 175:H, 
31.1h:;Ht'. c:i 7 lo£ 'I• !, ~ 76. 191:fel.i. 

P<Gf 14K • 



OP£~ ING 
No. 

NO. 

IJI <;T O~At,CH STL~Y CRf[K Flt.OD HAZ~ STLJO'I', OAti.LA~l, CO., t'lC 
flt-.'AL fLCQC P~CfJL(S-- ~0UTl0 21 lGt~t lfO Al:C ~00 Yk. (P'S• 

H (l A Ll S[<"T !Oil I I • t 
NO, H~ CfS n n r.s~ 

r, a:,9.:n r.on Ci• l' 0 c.o~ J • :JO 
I hs3.17 LH.O.'.i 1. ,,., tl«i).81 13[ .• CO 
2 aq5.o6 31c.oc 2. it 0 e:.2.1:16 3tc.oo 
.I R4~.43 4 ~" • O(l 2 • 2 4 E4~.lq 6'5 r. GO • .... 845.~7 ~dL.O;", ~-16 8'1~ • 41 53r.to 
5 8'15.Jq 670.0U 2.00 f!'lj.79 1110.co 

HH ROAD ELEVATION '"'A 'I •.~ C 
CULIJ • Hf!G~T ~IDTH LHblH U/S D/S 

CULHRTS CGO[ OR 01'H It,VERl INVLRT 

3~2B. ~ • f. C 7 • 'J j IE. f 0 8S9.37 839.3b 

• 

n 
"" 

_ _, 
CG[ff 

• Ci2R 



R~TIH TAhLE FOR HCTION ~o. [L[V 

0 H,.Cl.'+l 
~ANK Full t-42 .1 

I 843.te 
2 a 115. i, 1 
~ !:H,~.-t3 • 8~!j.j'f 
~ 045.t-'O 

Wf5T f•f.:J.f\Cl--1 STOf\Y CR[fK fL(,CO h:0.. STLJCYt Cf...l(LA,._L: CO., t'lC 
FINAL FLClD PROFILES- ROUTLO ~.'"·,Ct !LO A,o 5CO H. a•s. 

11 • 1 DA= 1.0 
AR[A CFS ---------~CR[S FLCGLE •-------- CSM 

OAI-\Ab[ CHAN~[L rrnN-UA~ 

""' u.o 
HO.I 1s.a fl• ll 0 I). C (! L. C 0 
?81 .1 130.0 I]•{) C, o.oa 0. g g 130.00 
:ic'f.2 .31 C • 0 L.0O 0 • r, C l • u U 3H.O( 
(.{ 2 • 1t q 5 I}• J O.(li) u.ro o.oa •sc.oG 
6A9.2 5 .3 t;. U t. G 0 fl• 0 C l! •CC 53 u • 0 0 
731.r: ti70.0 C. tHJ J • C .i (J • C. 0 67l..Ol 

S[C•L~T TAB LE F CR SlCTIOf\ l 1 • 1 
sr G •O cs,. TuHL 1 2 1 

N C • 

rAGl If 

CRIT 
ELEV 

841.0 
041.5 
fl. 't 1 • 6 
H4!.7 
~41.e 

HICT!Oe 
HOP( 

.00061 
•CO O't 2 
.~CU6't 
._r_o 019 . ,trnr 

--~----·---------------·------------------------------------------------------------·------------------------------------1 LI SCHAkGf CFS 1 ·1ir. 5. 36. U9. 
130. VEL.:CIH FPS .• fl .20 .a 1 • 41 

2 CI SCHAkG[ CF~ 31 :, • 34. 81 • 1 qt • 
3Ju. \t[L~ICITY f F": • t 0 .34 1.ot .01 

3 [ISCHARCf CFS 4 r, 0 • 53. 116. 281. "!: 0. VfLfCI TY FPS .£18 •• 5 l • 't 2. • b I 

' (JSC"HAhGf. CFS 5 3 (, • 6!:i. I 3 :I • .3 3 {l. 
~30. Vf L"CITY FP$ 1 • 0 Ii .51 1 • la 1 .6 9 r. CJSCHARC,l CFS 6 7 rJ • 8~. lb 9 • 416. 
6 1C. \l[L11CtTY FPS 1.1q • 61 1.92 • p 2 

I fl!\ l-<43.}P KLl ~) ~'11 • 159. l If ~5. "!E27. 
~ [ LI V l!-'+5 .,Q 1 •c 151!-<4. 1 t1 '+9. 3'::179 • S !:5l.1a 
3 ELI V I"' q ~ • .q ~ KD 111wr. 2 ff, 9 • 4 519 • 1112G. 
~ r LI V ~4 .... '::11 •D lRSC·~• 2212. 4 H 2 fl• 11166 • 
5 [ LI ' 1-l -'+~. ,1 r KD 2 ll!:J'1CI. 2'1Al. ~212. 128:lf). 

• 
/~ 
I , 

1) ',.._ __ 

\ 



AREA 
o. 

32. 
128. 
2 5 't. 
'tO 8 • 
:1~2. 
11u. 
g74 • 

12" 2 • 
1 44 A• 
1697. 
1gq&. 
2198• 
2449. 
27JJ. 
2 'j"-, 1 • 
3, 2. 
3q 4. 
~J 6. 
39 a. ·~ 9. •• I • 
• 7 3 • 

wl~f lRANCH STC~Y CklfK FL~DU 
Fl~>L fLOCf. PPOFJLES- ROlll[O 2, 

KO TAtLE FOR CROSS SECTION 11.1 

KO ~n h~ SEGMllH 

l lJ 3 • 1 • fd. 
1112. 1. ti51 • 
lt578. 96. 1 ~f.8. 
8975 • (-~,6. 2432. 

11t7J6. 15 7 It. ~fl7'1 • 
2~ 21t f.. :'.:EA3. ~'j76. 
30 86 7. 0G7. 7 :J l It. 
4lf!:5. 62f::i0. CJ f-7 7. 
53!:,f :! • 1)478. 12C~4. 
(,826~. 13~313. l It ( ..!.tu 
I\H26 • 1e116. 1 7 It 1 ':I. 

Jr~323. 23166. 2 l' 3A, • 
121 :"56. Hl'1. 2j~35. 
14141". 3 4 .... 51 • n ni; 6. 
lii,'17J1. 4: f:l54. 3 -~71. 
JH31.~5. «.1S2«.. 34 • J. 
2fHi~t2.li. 54': C't. 3181\ 7. 
23~'-ll ( .• blHlll• 1tl[l90. 
2~fl4f9. E.~~!::14. lit.::~ 6 • 
2H"-,2"/2 • 77H4. :: • ~1--fu 
31.~31] • 865(.,5. !Jlt H7 7 • 
j4:':179. 9~721. 5G52J. 

1~9. 
1255. 
~19':,. 
5A86. 
S28~. 

13781. 
l 9 ll 4 q • 
25L7b. 
32101. 
.q ,' L69. 
49 fl 3 • 
5d 765 • 
69,70. 
71:>'?95. 
91•,02. 

1:,j~f,4. 
llt-,l!l• 
12'l:>Ot. 
l1t:>&6f. 
1>7141. 
112,2•-
ll.47511. 

PAGE 16t< • 
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WsP2 

RAT IH TAbLC FCR HCTJCr, 
•o • ELEV 

0 IHCl.91 
bAiK FU l L t· 4 2 • f, 

I 843.21 
2 8 'I!:>• .;A 
3 s~5.s5 .. 1-t 45 ·'"' g 
5 f\ll~eeL 

,ffST BkAf~Ctt STl1fo.Y C:Rf.lt< FLiJCU HA. SlltO'l't GAKLA~[, CO•• t'IC 
~)NAL ~LOCO PROFILES- FOUl[D ~. IC, _(, ][0 A•u ~lO YR. t•s. 

11.G 
AREA CFS 

0. :j (. Q 
l '4 .,) • J Qf.3 
21 2, ,-, 13C.O 
5 G[ .;? 3 JC .o 
5 7 -~. • 'l:,C,O 
5 9 c; •? 5.H.O 
t:41.7 L 10, 0 

GA= I, C 
---------ALRfS FLCOCCO-------
OA~AGl Ct1l~N[L hON·OAM 

~1 • {J 0 
r.. ,:,o 
o.oo 
'). ,, 0 
C. r 0 
11 • C 0 

J • Cl Ii 
0. (i l, 
n.oc 
:l. 0 0 
:1. O C 
11.00 

0 • 0 0 
0, 0 0 
G • 0 0 
Ci • C a 
C • CC 
0. 0 0 

t3u.nn 
31 t,. o ll 
45l1.0C 
53 u. 0 0 
670.00 

Sf_GHH T TABLE F 0~ St CTI 0~ 11 • 9 
SfG hO 

r<• T '\ T J I • ........ I~• I .. L . 0 

fJ C 

I rISCHjRG[ CFS 130. I, ~6. 9.1. 
130. VELOCITY FPS .1, ,18 1 • 1 l -~4 

2 flSCt-lARG[ Cf S 3 l :1. 311. BJ, 1q 7. 
310. V[LCCJ TY FPS .19 .3R 1 .26 • 1}5 

3 CJS(HAkG[ CFS 'tr, f'J • '"· 1 l 8 • 20 ... 
14 5 C • VfLCCI Tr F Pf 1. "2 .!:>n l .6 3 • 7 :1 

' r.J~CHAf..G£ CFS 530. 'j 8. 1~c::. t!~. 
1:-3 0. l[LOCJTY FFS l .. 1 J .57 1 • h ! .79 •, LI SChHG[ CFS ~ 1 ~~ 1~~ ~1~~ ~ l ~:. ,. ~ -~ YLLCCITV FPS C , U • J " .:i .l • on L • .L f 

,,. 
I £ u· I H43 • ll KC j5:i'4. i,. 91•6 • ; !: It ct • 
2 [LEV o,q5.~F l([J l 2 1 l '1 • 11 ,2. 32~2. 7 E:. It 2 • 
3 t::: L[ '.J r, -'t':I. '4 f KO 14~7'J. 15 lf,. 31 -:;:, • C; C 7 0. 

• l LI V H q~ -~I': KO l!:i,:nl. 11>~2- q ~- 2 3 • 501. 
~ f LI > B t,'5 .1: ✓ ,u l 71Jf' .'-• 1955. If!~ 7. !Cf5~. 

f'~Gf. 17 

Ck IT 
U .. [V 

FPIC TIO~ 
SLOP[ 

• 

n ---



USP2 )[.,9/11/79 
ll[V &S/~3/76 
LOAU 12/17/H 

EL[VATlC~ 
e,0.91 
tt 't 1 • 
8't2:. 
E:4 3 • e tt 1t. 
l! 't 5. 
O't 6 • 
A 't 7 • 
ls~ fi. 
~ 't c_:;. 
e:o. 
fl~l. 
B'•, 
ef-3: 
fl'::, l.j • 

fl :-5. 
R'11: • 
R~ 1 • 
fl:; 8 • 
I:!! lj • 
t3 { tl • 
lH,l • e I; 2. 

AHA 
o. o. 

79. 
184. 
32 9. 
493. 
675. 
~ 7 l.l. 

1(84. 
1 j23. 
15 7:::. 
l H~ j. 
2 .. , 3. 
:? 3 ~ 't. 
2~,75. 
2h2be 
:3' 7 7. 
3 3,'8, 
j::1-10. 
3 I)~;:,. 
't l f' 3, 
't 33~. 
4~f:I 1. 

lo!lST ~HA'1:CH Sl(J:\Y CPtr11. flli(C tlA,.. Sflll!Yt OAI\LA,.,L' co ... ~;Jc 
flNiL FLCCC PRCFILlS- hCUTlO 2. 1c~. 1~0 l~O 5LO v~. G•s. 

KO TABLE FOR CROSS S[CTIOrl 11.~ 

KO KD IJY ~HMf~T ~- 1. 2. 2. 
79e. 1. 22G. 57 o. 

:~ l)'t A• 4. b ll~ • 2130. 
()~97 • '329 • Ull3. 4 44 9. 

11 ~o 9. l t,6i. ~llY. 73qa. 
16:\ll't • 217'5. ~L53e 11 't~di • 
2(,~Bf: • ~!:56 .. C:515. lldl.!. 
3:"b75. :i) '3q. R~fiq~ 219t.f,. 
'ti, 95 .5 • 77t15. Llti't 1, 2B3CJ6. 
61 f:,5fu 11 'ttt l. l 3322 • .l5I 4 8 • 
7631f.. 15799. lhU02e 't -1 i:, 11. 
'E V52 • 2 '. U 2 • 1"876. ~f)"'f). 

lllt,AD. 2::iBPO. 21 • 37. 63f!f•U• 
13123~- 31572. 213179. 114 14 11. 
151929. 37b5l. 2'i~47. B~ti7'5. 
17~757. 4411H. 3~187. 97,47. 
19t--b6f,. 5 9 5 fj. .3-9H,. 1097b6. 
2;: r, bO 'J • 5f11.21. :!.'1 ht·B • 122t OH. 
;:, l!""1 5~'t. ~~~21. 't~9'52. 135G5CJ, 
~71 71£.. 7 :! 6 C18. 4t1~Jl. 1q9927. 
29'Jl38. b::-t-133, 52C.12. 164~07. 
.527792, 91-~1. 511ei. 179b92e 

FPG[ 17K • 

() 
'-- _, 

u 



RAT JH TABLE FOR SECTION 
~o. ELEV 

~ l:!'i1 .-'tl 
U ANK FULL b4 :! • l 

I f34.3 • 25 
2 R '4~ • rJ~ 
J a,s. H • 8'45,Cl 
5 8 '4~, 8t 

wrsr ~RANCH STL~V CH[[~ ,LOW tlAl. ST~OY, CA•LAl;O co., l'IC 
flNAL FLOCO PROFILES• ROUTED 2, 10• • , lLO Al,0 5CO Yk• CNS. 

12 •.., OA= 1. 0 
AREA CFS ---------ACRES fLCCt[O-------- CSH 

(.:U'AUt: CHA!J\:[L MH11-UAf-l 
o.c (!;[! 

1 ~ 0 • l 12 £1, J U, U LI d • I.! 1J u. or. 
155,l 13f,0 CJ, 11 0 1.00 a. o o 15 0 .o 0 
4 2 3,, 1 51~.o l.,. i, ~ J,IH. r • ~ rj 3111,00 
,a1.3 4.5 C, D o. no !) • 0 J o.oi:; 45,0,0C 
512,7 53C. • ,"I • :i ,, i • r, C {J. [j 0 53 0. G ~ 
5~"'i.} 67C,O i.J • C, J 3 , ll (. C • J 0 61:,.0, 

SfGHc~T TABLE FOR SECTJOI, 1 2. C 
SfG NO 

cs~ TOT AL I 2 . 
r~ r ~ 

I rlSCHASGE CFS 13J, 0. 35. 9~. 
130, VELOCITY FPS • fl8 ~.oo 1, 'i 4 • 13 

2 CISChARGE Cf~ :H(;, 2,. e,. 202. 
~lJ, VrLCCI TV FPS .,. .41 1. 'tf. .66 

·' CISCHARGt CfS qr, r. • I • 121. 287, 
'15 t!. HLCC!lV FPS 1 .19 .,b l,flCI ,H~ ,, r I oCHA/11,f crs JS j '). 51. ... "2. ~3t. 
5 3 'j • ~rL,lCllY ,P~ 1 • -3" obq i1 • 1 :!.I • 'i 2 

" [I~~HARG[ CFS l1 1: • 10. 177. '12 .3. 
uc. VlLCCI TV FF; 1.57 .76 J." q l • 11 t, 

J llr \r ~'11.2~ KU 2?,/l'9 • 2. 6 Ut. 1 bt:;rJ 1 

2 f L ~ \I fl45.U~ •n 9 4 1 !: • 7 2 C.. (5~Y. '146 •• 
3 LLO fl q 5 • .q l KD l!Jll, 1033, -... I f. q • 7:?Hq, 
• l Li 'J P't5,bl KO 122\3, 11 h G • 3~h7, l 7f. ~ • 
'.: l 1.t V b4~.a~ KC 1~ 7 ;!,, • 1011. ,H:ltU, E f: 74. 

@ 

PAGE 1H • 
C:RIT FR!Cl!ON 
ELEV SLOPE 

B'lil, 0 .10323 
B'l~,5 ,l0J0~ 
8'92,6 ,lUl!~ti 
H'I ~, 7 .L018H 
lilt 2 ,8 ,,023H 

') 

'·~_) 



Xf.09/11179 
R[V r..9/23/7b 
LOAD 12117/ 76 

[L[VATIO~ 
S41.41 
8'12. 
e't 3. 
844 • 
845. 

~H: 
f:!,. 8. 
A~ g • 

.e~o. 
8~1. 
t,I:, 2. 
f53, 
£:- ~ 4. 
tl':5, 
R:.6 • e ~ 1. 
8 f B • 
B!::9. 
8£:.ll. 
PC. 1 • e 1:.2. 
!:!Li• 

ARE A 
o. 

32. 
12 a. 
254, 
'4U8 • 

;n: 
97 'I, 

12'J 2. 
14'•8, 
169 7. 
1 g4 A, 
2198. 
2it49. 
27L(, 
2Y5 l. 
3 2 •2, 
~'ti':.~. 
37,lf,• 
3i:;"}g. 
,. ;> t CJ. 
44bl. 
4 713. 

Uf.~T (IP,Ar-.cH SlD~'t' Cf.t.fr. rLCCD tlA. SlUO't', OAKLA~D co •• l"lC 
flr-.AL FLOCO PHOFIL[S• ROUTED 2, lC, . C, ltO A~D 5LO Y~. QMS• 

KO lABL[ FOR CROSS SCCllON 12.C 

KD KO bV SfGH[Nl 

pn. 1. l:~. 129. 
171~- 1 • iiS7. 1255. 
't57B. '::l6. 126t!, 31~5. 
6975. t.56, 24 ,2 • 5t 86 • 

14731:i. 11: 7 't • 3H74, l}~R3. 
2~2q.1. 2883, ~!. H: .• l 37Alo 
3na67. 4 3G 7. 7~1 ... JG::,44• 
'11755. 629 U, ':Jf77. ?J'. lt:, 
fl~5f:i3a 9478. 1~1;~4. 32,Cl. 
(·H.?6~. 13539. 14t:3t, 4 U,li. 
B462f- • lbltl:, 1741'::. 49 8 3. 

lf~323. 231H. :i J "fl.3. ~Alt~. 
12125Eu 21::: E: ', l, :?51~~\'::i. 69 7 J. 
141418. 34~51, ? f,!.H, 6, 7q,;;95, 
H,2731, 4·~54, 3,,371. 9l~Gi. 
lf:l~· Jj~. 'i 1~:? 4. ~4 47. 1,1jc,4. 
2(di52't• 54-SO4. 37fl&7. llhl~l. 
23;'91 ( • LHl "" 41890. 12(3~06. 
25'146Cl• f,'3''54. t, & l°'':J6. l4;'Utb. 
2U'):'7:::: • 7 7 713'1 • 5 ,3t1fi. ]:l7}41. 
~1-~!ll. 0 I:'!: LI 5 • ~Li.fl17. 11:::: r 2'1. 
34~~7q. 9:-721. 5r;521. 101:11. 

P AGf 18K • 

0 

"--) 



R All'( Ubl[ FOR SfCTIO~ •o. [LfV 

0 R3~.&G 
UHK FULL PH ,2 

1 8'+3.29 
2 fl'+5.ll 
3 8 '+ti• 'I G • 6 '+5 • t:':i 
5 8 ti:i ,'3l 

1,:f ST f:R.l.t.Crl STO,._.Y CP,[lK fl!JC'(J tit,;!. STl'CYt CAl'.Lt.tHJ CO•• ~ 1C 
FI~AL FL0CC P~Cfll[S- k~UlED ?, lC• w , 1rc A~D 5CO Yk. a•s. 

12.1 DA= l, C 
ARLA Cf S ---------ACR[S flCO[f.D-------• CSM 

LAMA GE CHAlihEL P~ON .. lJAH 
0 • I o.a 

1 t;. fl 5:, .2 ,i • r, ll n.oo (.. (l(i 
141. 3 13 l: • C 1, • U ( I• 0 ( ) • C,: 13 0. 00 
5 7q, 4 ~,c.o r. co il. :H. o.oo 31 ', • 0 i.. 
691.! lf"i(l.,Q u.r.o 0 • il C. t. [j !I lf5U.n0 
73 H, 7 5:S C • U (,.ti~ u • [l 0 o.oc '53~-(11) 
E\1~,q t71 .o (!. QQ J.oa 0. 00 610.00 

SCb~lU TA~LE FG!l SECllON 1~ .t 
SfG ~o 

CSt' TOTAL 1 2 ! 
N C • 

l'Ab[ 19 

CRIT 
ELEV 

fHlCTIOlv 
SLOP[ 

----------------------~---------------------------------------·----------------------------~----------------------------1 llSCHARG[ crs 130, 11. luA. 11, 
13U. VELCCITY FPS 1.50 •21 1.62 ,4~ 

2 Cl~CNAkG[ CFS 31~• l~~. 151. ~b• 
~10. ~rLOLITY FPS 1.c2 .3~ 1.3q .3~ 

3 [J$CHl.RGE CFS 451. 2(i8. 2iJ2. iij. 
, 4~0. VElCCITY FP~ 1.20 .44 J.12 .4~ 
~ (JSC~ARGr CFS 5111. 252. 22q. 5~. 

~~O. VELCCJlY FP£ 1.31 .4~ l.~9 .47 
~ EISChARGE CFS 67~. 32Q. 275. 66. 

blCi. ~[LC.Cl TY FPS, 1.48 .~8 2.17 .5(, 

l Ell • h~3 .;;: Ii KO ~ A 'i ~ • 2'j4 • 3 ~ll!. ~ "l Ei • 
2 ELI v t-45.11 i<D 147<1'1. 62(1. 71. f 7. )222. 
~ f LI \, l! lj !:i. 4 I; Kr, 18b"5tl. 8~6 ... t:illC3. 11:12. 

• [ LI V f '4 5. •= ~ Ku 212 .. n. 5~23. E:.f< H • HH, 
5 l LI V fl45.(}tl KO 22'177. 112~H. c;~~l. f,Db. 

• 

0 

' ' / 



~~p; XfU .. 9/11/79 
R[V ~/,3/H 
LOAD 12/17170 

[L[VATIO~ 
B.39 • llO ~qa. 
tilt l • 
fH12. 
~" 3. 
Hlt .q • 
~'45. 
A Hi. 
8lt 7. 
B lt 8 • 
8 't g. 
e:: o. 
Ht. 1 • 
fb2. 
H:;: _'\ • 
8'....4 • 
H~~. 
E! ~ E • 
8~7. 
P'-H • 
8~9. 
& l- 0. 
AEl. 
f, E 2 • 
fl f: 3 • 
H ( 't • 
Ht 5. 

AREA o. 
il• 

15. 
4:2. 

104. 
LB3• 
f49. 
b45. 

l Ei':le 
l4HO. 
18 [l 7 • 
214 0, 
2479, 
28?1+. 
3175, 
553 3. 
3H'1b. 
't 21)'-l. 
4 t ~ 1 • 

" 31'.J. 
:. 4 3 ll • 
5 ,,21 • 
t:. 2 l 2. 
t, F, l"l"' • 
6995. 
Bd7. 
7779. 

\..LSJ [1 i'At\CH STO,Y 0-[fl\ fLCC.O llilZ. SH11.JY, CAKLA~O CO., l}lC 
FJrJAL f-LOCD PROFIL[S• R~Uf[C ;::-, 1[, , 1tn Arm 5~0 YH. O"S. 

KO TAOI_[ FCR CR~SS srr11cr~ 12.1 

KO ~a ~y S(GH{NT 

4. 1. 2. 1, 
313. 1 • ~11. 1. 

1290. 1 • l:?61 • 25. 
.l 097, 59. ? 7 4 7. ?2 8 • 
f,5ltlt • J~89. lt 7 21. f. 35. 

L~C!!l3. 5617. 7(•PR. 11 1 .3 • 
21t 255 • 11,11. 9832. 2406. 
38009. 2DP60. 12925. 422 'f, 
~4 35~i • ~lf.00. 16.!41. b:!'q5 • 
P ?67. 4lt~21, 2 I 7" • b959. 
9lt !";32 • 58533. 2't 1 il H • 11882, 

lV!1.0l, 7'4H, 2r,•H. 151~.-,. 
H~77t,. '5J':i57, 3J~!'h 1~77t), 
1717Cl, 111 ~36, -~ 1 r. 1 ?I • 2275.3. 
2, IL12. l~t~.,£. 4j: ~,2. ~7 52. 
~.3!,33fl. J5"l:ifh=• 4H-t51. 3lti15. 
26h6f.G. 1773~5. ~ .. 1 1, 3 • J',155. 
31::1466. 2f:.t2':i9. Oll'Cl. 3 ll ;-, 1 b • 
!41779. 2j p y 1. 60 ... lt "I 7 4 'f • 
3l'~ I{:~• 259t:0~. 7;~19. 51'J::'1. 
,.2/ljf.q. 2Hqtf.H. 7q12q. ~i:i!, "H,. 
4 l4t .. i.'.6. 321 "el. 8~5'39. 67'..,5rJ. 
~2;::~1e,. 3~3(0~. q ! ; 32 • 7r,r12. 
~ 7.2 l:j3 ii. :181771. 10l326. 8'1./8:i. 
b:::~~~6. 423!:~f.. lil7~~1:'. '3 tt ! C 1. 
t.FJf70lt. 't E, 1 l' ':i 7., 11':1595. lO'tt.34. 

~A(;( 19K • 

('\ 
\, j 
'--, 

' ) .._, 



~~F, Ha ./11/H 
REV U~/,3/7~ 
LOAD IZ/17/76 

RATIH TA0L[ f OR srrno~ ,o. ELfV 

0 8 41. '1 ll 
liA~K FL LL t<lf 2 .9 

I 8'14 •• ~~ 
2 a 45. 7!:i 
! 8'tb •:: 'I 
4 fl '16 •'Ill 
5 8'16, 7 IJ 

~H~f FH.H1CH Sllll\Y Ci-Llh fllJCIJ til.ZA- Tl.JOY, Oi~KLAt,D CU • t l'lC 
FHIAL FLLrn PfCFILES- ROlJHO 2, 1,, ~!UO At/0 5,~ v~. a•s. 

12 • C'J DA= I• u 
AREA Cf- S ------··--ACR[S FLC0CEO-------•• CSH 

OJHlAG[ CH .ri•E L t.Ol~"'LlAM 
0 • G C • 0 

19.S 63.B n • fl 0 'l. 0 {. r. 0 IG 
71 • : 1 ~ ('., 0 ~ • r c. ) • 0 ( ~ • C :J 13C • Dl1 

2Gfi.6 3 1 0 • 0 0 • 0 LI u. on (' • 0 1) 31 1 .uli 
41 r,. 2 tt5r.n t.co ,j • :l C {, • 0 I~ 45C..0(, 
't b3 • 2 53:.u c. .... u ,) • (.i Ci [, • .:: I~ 53 ,, • C. 0 
5 48 • b 6 7C • 0 o.e,o 'l • o C C. 0 10 67t.OO 

Sl"GHHT TAD LE FCR SfCTJD• 12.q 
5f.G •o cs~ TOTAL. l ., . 

N i: • 

PHE .;p 

CK IT 
ELEV 

843.J 
A43 • 9 
844.5 
ftq4.6 
844.9 

FRICTION 
SLOP( 

.ni0Jl4 
•..: 0 1 B-4 
.no2a~ 
• (. 0 214 
;ron2 

------------------------------------------------------------------------------------------------------------------------I LISCHARGl CFS l?iO. 1 • l 2 1 • A• 
130. VELCCllY FPS 2.;q .17 2.32 • f, 7 

t [JSCHARGE CfS 3 l fi • H. 2 Ub • '.!8. 
310. V[L0CllV FPS ~. (1 ~ • 44 

"·" 5 
.70 

.l Cl SCH/'l,flG[ crs 4., 11 • 154 • 262. 3 4 • 
,. t. a• V[Lr.Ll TY FPS 2 • ll 7 • ~9 ~.77 .s4 

; Ll~tHAkLl CF!: !.dO. 1 ': q. 2Gl. 4 (!. 
~ ~ il • VlLCCITY FPs ') "I': 

... • , .. j .u 2.93 • L (, 
~ fl~Cf1ARG! CF5 67G. ~ 79 • 3 36. 5,. 

( 1 {). V[L()CJIY FPS 1 • ~~ (, .n 3.1( • 74 

ELO b'l~.3~ KO ;i .5' (3. 10. ,2lf:'i. 129. ., El .-V P. '4~. 7: "" 7 2 ~) • 17:'4. t,p~.q. I:: 4 7. 
'.I ru v bll6.~L l<U qy (j • 33 4 5 • ~JbC.4 • 752. 
4 fU .. Y 8 'IL. ll C KO 114 ~: . '1-2 2 ~. 1;3!1""1. 851. 
5 IL[ V E!H, • 7 C KL DR 1 .. 5e!Y. JLb8. 1 11 4 • 

• 

0 

\ 
-.....__.,,..,' 



AREA o. 
3. 

22. 
54. 

1 1d. 
~55. 
634. 
G.!,8. 

H~5. 
1578. 
19 r· 7 • 
2 ~,. 1 • 
~~h2. 
2929. 
32R~. 
. H,~ l • 
'I,, nf,. 
4 jh 2 • 
'176 7, 
J l 5 f. • 
~ .. '17. 
~i c. 1 A• 
f:d H•• 
f.121. 
7113 • 
1 ':,, \ 't. 
7tl96, 

UfSl LRi~CH ~TC~¥ C~LEk fLGCO 
FINAL FLOCO PPCF!L[S- PJUT[D 21 

HAL. STL.0¥t CAk.LA~O CO., HIC 
ID, ~c. llO ~NO 5(0 ¥~. ~~s. 

KC TA8L[ FCR CROS~ ~ECTIO~ 12.5 

KO r.o UY SECfl(Nl 

2fi, I• 2 ':i. I• 
53'i • 1. ~ 31 • 2. 

1719. ?. • 1C.!J2. 6 U • 
jq') ('. 24 7 • :!2G'l. 331, 
A68~. ~ ", {: 2. '1~8!:l. 7 0 'I• 

11,704, 7352. 7H7~. 1434. 
2t1C'23. 14 16 5 • 1•'72~. 2 q 1 :::i. 
'1~~7G. 2j6J8. L( ':i-1 'I. 4 f' ;> 1 • 
ri1;112 n. 3~1'1R. 11-427. 7115. 
79357. 'I fl 2q5 • 21 2~ ~. 5 79 !.J • 

Pl3U-. 63107, 2~313. 12 h2 l. 
12~~u •• 75~21 • :>G7!:!2. 11S,u2. 
15lfl6'5. 97,H·l• 3!t4!'-fl. 1','J;>3. 
lHi,'ICllH llfGtq. 3')4?5. ?~997. 
2111 r; • 137971. 4&i f 'I IS .. 2d~83. 
~4j?7t • ll,( 1 387. • 12 2. 3271:-~ • 
~7697'1. H4S79, ~ ", 11 q 7. :_H,135. 
3J4r•n,. 2113'13, 6d·lP. 4 JI 3 ~ • 
~54}Hq. 2~qH3, bA 1 31. 'lbl2IS, 
jGJ2f1€--. 21Sf•':74. 74'79, 5'f(U9. 
q4"1t,3:!,. 2GP9{~,. 

' 
Rl 1'',J. 6lf\G~., 

4B11 727. Y! 1 Li6t. btL IS 3 • 69986, 
1·~7~57, 36~h82., 91::tS-f,. 7 f• ,, fl 4, 
!Jfli:: 394, jgi-,~42. 1(~559. 87 .. ,76. 
f .q l ll 4 t: • '13'1£.53. 111 I 'I 9 • 97~7~. 
t'":i7722. '17;022. 117r:i6J. 1~7':qJ. 

~AS[ :-OK • 



•SP2 ~EC.q/11/7q 
H E V ~~ / • J /7 6 
LOAD 12/17/7" 

CPE~ING 
NO, 

~o. 

Uf.~T ER<~CH STl,•Y CRLc• FLOOU HAl. STUDY, CMLHD CO,, nc 
Fl"-AL FLLLO PRCFIL[S .. ROUT(O 2, 1~, - t 100 Aur. ~(0 Yli. o•s. 

R OAO SECTION 13.C 

NJ, H~ CFS HL h cs~ 
·, 042,19 I}. L Ii ~. iJ I) ( • fJ ti 11. (ii) 
I 8%,27 1.30.00 l • 7C 8ti 't .51 130,CO 
2 8.S,C5 310.0: .3. 2 ~ 8'1':.85 310,CD 
:, B51,P3 ti50.(i:. 5. !:2 84c.31 -t5 o • .:u 
• 852.~l 5.50.00 b • ti 0 84t:.51 :130.CO 
5 &53.ffj 670.UU 1. 04 fl4f .82 u10.co 

NII, ROAD fLEVATION ~=~.UL 
CllLV. HEICHT WlCTH L[~r,JH UIS D/S 

CULVERTS COUE OR CI AH [I.VERT INVEHT 

12111. 8,SC H,Cu 8~2.19 Hltl.bO 

PAGI" 21B • 

0 IN I 
C f,f FF 

.n:s2 

\ ) 
'-._, 



.. :iP2 )ii.C ... •Cj/11/11:i 
P. EV 'lllllllf~ /, 317 6 
lOAil 12117/76 

l.f~,T I RAf'l,CH <-Jtf\Y C.F.I f '( fl.Or.:.) tiAl. STtOY, CAkLAtl.D CU •• 1'11( 
flh.AI. FLOCO PROfILE::0- RUUT[O ;,, lU,. , liO /ll\C 'JLO \'-h• Q•S• 

PAlIH Heu FOR HCT!ON 13.H OA= l • (· 
~o • ElfV AR(A CFS ---------ACk[S FL CCC f.0- - - --- • - r.Sh 

OAHAhl CHAr:tl.[l ~Oh-i,AM 
q tl -112 .1,.1 o. (i ,.r 

a •r~ K FULL C4 3 .5 1'3 .d oil!.~. n. ri n J.r;c (;.OO 
1 U'l6.1:'1 2H(l.8 13!1.0 ._,l • 0 U ;"1. r, C e,.ot 130.~,1 
2 8 '49 • l 5 l~'B1.2 3 l IJ .o 0. () ,j • c C {. u r: 3!L.il~ 
l R~l.t13 19H!,9 1t5 n. o I}. [1 J tl • 0 Q t • 0.., ~50.00 
4 8~2.<it 23'1F .• 1 5:H. r. :, • ,.l Cl i. • C, C (J. ~ J 5:3L.fif• , 8t3.86 2b7l.2 b "/ 0 • 0 o.oo a.oo o.oo 670.00 

SlG~[H TA~U f Cx SHT!Oi< 13 ,01 
SE i, ~G 

C ,~ TOT:.l 1 2 ~ 
ll r t 

Ckll 
ELEV 

8'13 .1 
8's'I .5, 
filfr,.t 
t<;'t 5. 2 
fi'to .5 

FRICl!Dt.. 
SlOPC 

• i.6 03L 
• 1-.J ti lJ H .roon 
.f0002 
• .:w CIJ J 

----------------------------------------------------------------"~-~----------------------------------------------------1 [ISCHARG[ Ct S 1.'5J. 30 • !:!'"J. 12, 
130. HlCC!H FPS .e9 ,18 1.01 .31 

" [ I SCHA~Gl Cfs 3 1 r: • 167. l QG • H, 
:no. vf LCC! lY f P; .,e .22 .,. , 2 I 

3 CJSCtlA~GI Ct, S 'l:. 0. 21b • 1 lf< • 5<. 
't ':: f;. v[LCCl1Y FF~, • '3 ,19 .~ G .u • f)S-lflARGf CFS 53 ' .• 332. I 3(. 6B, 
5 Hi. v£L CC! 1Y FPS ,32 ,19 .5· .tr 

' [ I SChAPul CFS 6 H,. 41:'6. 157. 87. 
61U. •fLCCJT! F p;, • 3 ':j .21 ,61 .::, :, 

l ELF> ~40.'!': KO 68(':I. 15<17. .lff94. f29 • 
~ £Lt ~ f'lt':l .tP KO 3.lf2~1. JR376. 12131. '! 72 3 • 
:, [UV !'":} .~~ KO a,. 1 it ti. 51'.L~2. 22163, ll45!J. • t Lt 'w 1•~2.91 <D 1 :,ab ,9. fi.8; fi(J. 2f,712. 1 .!8.38 • 

" ru, 1i53 .Al !(L 1'.321!:::i. 8'11 J it 3. 3!',9"1:J • 17131, 

•• 

C) 



w SP 2 

£L£VATJO~ 
e1t2.1c. 
8'+3. 
fl 't 't • 
845. 
fl 4 f.i • 
847. 
84(1 • 
8'i 9 • 
El~ 0 • a~1. 
H!" 2 • 
B~3. 
8~4. 
8 ~ ~ • 
R !., f- • 
El~ 7 • 
8 ~.l!.. 
8f, G • 
At- ( • 
Sol. 
8 (. 2 • 
Bf :! • 
Br tt. 
Sb: • 
PF!·-• 
lH 7. 
lHH • 

AR [ ~ 
o. 

1 0. 
32, 
n. 

22 C, • 
't f: 3. 
754. 

1 n 6 't • 
1.rn 3. 
17G8 • 
2 1' 31;:. 
2376. 
272 CJ• 
.5 r 7 C-. 
34;') :-, • 
31ll7. 
't l :, t, • 
4 5 '3 't • 
'tG~ 3, 
5~1j. 
'f- 7 i.: 't. 
h •'9 5. 
6tib.S, 
&078, 
12 6 q • 
7H·, l • 
/j i 53. 

~E~T UkA~Ctl ST~~y Cfit[k FLL(~ 
FJ~AL fLUCC P•OFIL[S• •out[D 2, 

HAl- ~TIJCY, CAt'L1'f"f[l CO., 1-'IC 
lu,~, 100 ~r.L 500 YR • ans. 

KD TAUL( FOR cnos~ SLCTIG~ 13.01 

KD KU t-Y St.CMftiT 

1-'I 7 • 1, ] 4 5, • l, 
92b • 1. qHu e. 

~ 't 11. D. 2:'::46. 1 • .l, 
':: 484 • ecn. ",182. 't91 • 

11~46. q 224 • t, ~ .s 'Si • h5 l. 
2-:~16, G(l4q. t! IJ 71 • 19,.6. 
3j-+/::ll. 178fil • 119':.0. ~62 C • 
•Sl9A, ~8196. l~?IH, 5706. 
67366. 4C276. ll-3<J.23. I! I 5 e, 
8793j. 54"87. ~.'.! 1·6 7 • l il'.i7;->. 

11·•789. f.':1::: 31. ~711)~. l4l't2: • 
lj~_l16l • fl6~72, . ~lf2~. 17t60 • 
1(3L.34. 1 ')51,92. 3t "119. 2)~113. 
1°~.H-.3. 12515':. 4141~1. 2' 11 7 • 
~:'~bll:?, l'ii:712 • 4 I; E: 1J 4 • 31;' q5. 
2i: ~ ': 41:1, l6Gri7:), 5 2 ~f\2. 3418'i, 
291201. 1qo~51l. ti8: )8. 31 i,'t 1 • 
:,:-r.121. 22;:;;-5f,. 64.,_1s. ,1 .qt. 
j7Jnq7. 2~t 7q1. 7,,5131. 4llt96, 
4l'tG33 • 2~"!'61, 11122. 57:1 33. 
4f,:Hl';. 311!::76. f-l(flJ't, 65130. 
5ti7WH • 343f75. C fHi9 • 73?-,14. 
5~7'•83. ~77~.tiH, 9 !, 11 't • q, • e. 
b ~1 <1 'i fi 't • "1?it8. 1L':,':6H. q1 ~2. 
66~,905 • "14':if.41. 11.S~t.i&. 1 J 1 2 c;. 
72 753. •8&275, 1211~1. 111 02. 

• 

0 



Uf!..1 l 1k~,.,Ch SllP..Y Ckffl\ flOCn liAl .. SlllD~, CAKL/l~D co •• ,-,1c 
FINAL FLOCD PROFILES- RUUT[D 2, 1~,~ lCC A~D ~[0 YP. Q"S. 

kATIH HELE FOR S[Cl !Of, 15. l DA= l • r •c. El[V AR[ A 

[I H .. ii. J ll n • ' BA~h Fl:LL ~'65 .5 19.H 
I B "i6 .c;,:! H.I 
2 lJ ti 'J • l 7 512.5 
j fs~l.85 13!3."'I • 8~2.52 16H3e J 
5 BtJ.A7 19qf,.b 

HG~Ol l ABLE FCR SECT IO~ 13. 1 

C5P.: iOitL 

I [!StHAPGf CFS 1 !I., • 
1 ~, 0. vCLCCITY PP~ ?.2q 

2 l ISCHHG[ CFS 3Ul. 
3 10. \[LOCI TY FPS 1 • 18 

3 CISCl1AIH( CFS qr, J • 
.q 5 C, vELCCI TY FP5 • 5 3 

4 r HCtlAHl CFS 5.51.i. 
!:i.30. VLLCCITY FFS ,47 

" LJSCHAkLL CFS 671. 
f. 70. V[LOCI TY FF~ ,qq 

I [ I f \ b "I(,•"~ KO 2276. 
2 f L l , 1•49.17 KO 12753. 
3 l Lt 'v P 'i 1. ll !: KD "16~1'.if.. 
4 fLLV B'-12.'52 KO b58o1, ,, l L l v 1,03.n KO SE"J•n. 

® 

CFS 

o.n 
6'1. 2 

13[1.0 
31 L • 0 
450.0 
!>3(.n 
670.0 

i 

" 
I • 

.18 
124. 
,% 

2"~b • 
.2 7 

316. 
.~l 

't 11. 
,20 

10. 
'49'lJ. 

26"1 '15. 
~92'52. 
521 H. 

---•-----ACR[S FLCCC[D·------
O~~AL( CHA~~[l ~0~-0~~ 

, • I (, 
u. (, [J 
(1 • ~ 0 
OaC'(j 
::l • r: G 
0. (I; 

$[6 /\C 
:: 
C 

121 • 
2.35 
I 61 • 
l • ': e, 
1 'I 2 • . ,. ,., 
15 t.. • 

,7q 
l 75. 

•A., 

:! l 't 2 • 
67L7. 

14748. 
l!Hi~l. 
22 3 41. 

~i. CC 
,, • QC. 
~.(IC. 
J.cc 
i). 0 lj 
J. C C 

8. 
.~El 
2~. 
.:H, 
52. 
• 2 f, 
64. 
.2f 
A3, 
• ;2 1 

125. 
996. 

!:~::i2. 
7 5'1 fl. 

1C581. 

r: • o r 
0,00 
c.oo 
C. U 0 
o.oo 
G. 0 Ii 

IJC•,00 
31: .. 0 0 
45u.oc 
53 C • 0 0 
67t~.G:: 

CRIT 
LLfY 

Bit~ .1 
8,.b e5 
847.1 
H4l.2 
847.5 

FRICTIO~ 
SLOP( 

• (10323 
.d,C.5U 
.1,UU119 
• 1.0 0(1 b 
• 1.. Ci Lr, 6 

• 



wsP, kl~•,,11119 
R[V~/23/76 
LOAD 12/17/76 

EL£VATIO~ 
H'4.l0 
64,. 
A'H,. 
ii 4 7 • 
O'i 8 • 
8ti i; • 
8 ':l C. 
8 ", l • 
8':>2. 
H 'J j • 
u ~- q. 
fl':: 5. 
~:6. 
e! 1. 
8 ~ f<. 
H~5. 
Bf C. 
Htl. 
8 t-::. 
Ab 3 • 
f-l (_,. • 
e f::. 
8 ri f, • 
A I 7 • 
61 H • 
kt 9. 
f, 1 U. 

AREA 
c. 

IO. 
32. n. 

22 .J. 
ltD 3. 
75,. _ 

11 b lt. 
13!L~. 
l 70 k. 
2t39. 
2 3 I & • 
21? ~. 
.3 l 7 tie 

3425. 
3 7 H 1. 
lt 1 "- b • 
q 5 3 lt. 
't G2 ~. 
~·~13. 
5 71.J 4. 
f-,t1i.:,. 
64f)f.. 
bl, 78 • 
12f 9. 
7 ff. 1 • 
&C~.3. 

Wt'lT ff~AtlCH STCl,Y Cf-trfK fl(Jl,0 11AZ. S1llO't1 (,AKLAt\ll CO., 1-ll 
FirlAL FLOCC PROFILES- F..llUTfD 2, l!.:, _ , 100 At•O ECO YR. c.i•s. 

KO T~DL[ FtR cnos• SlCTION 13.l 

Kr, K[, tY S[bf'fNT 

l Cl 7 • I• 1'15. 1. 
q26. 1. q lf. • a. 

,'11. 13. :_~46. 1'13. 
'" q H" • fl07. q[R2. 'tq l • 

11446. 'I ?1'4. t.Y39. tl5 l. • 2iJtl6. 'H lt9 • h971. 1 '1 '16 • 
3~481. 17"61. 1191:0. 3i 2 o. 
',•H':Hl. 2e196. l ~ £. ~ lt. 57t6. 
t) 7 .Sb 6 • lt'211:J. 1n°?3. tl 1 !' 6 • 
f_ 7<:ll~ • ~- ,A7. ~2l:b1. 1r':172. 

ll'l7BY. f.C, !:137 • :'71C5. lllllt2e 
13"1161. 86572. jlf2~. 1111:u. 
l(.~ :3lt • l i.:: l C, 2 • 31,41S. 2P 1 .3. 
lq~'363. 12i=i1~5. ltl41ll. :!~1717. 
~e!t-19, 146712. 't t L l' 'I• ~[ '9t:. 
2Jt,"iq11. l6 1Jc,7c. ~ .. :!:112. !'116~. 
?91')['). Jq~l~50. 5f ::-~•&. 31rql. 
329721. 2~:~9f-. 6 11;15. ti 3 u. 
37li.'97. 2!:~ /97. 7 .'.' :18 l • q Gt c-, f • 
~1 .. 1133. 2e: i::61. 771J2. 57;_:.',:!. 
4i 1 l. n !: • 311076. P. ,, fl -4 ti • 6~ 1.H•. 
"i, 7i::iq1. 3lt~t75. Y:,llb'9. 7.32)q. 
5'.:.7483. 3 7 7 :! lt 8. qf!ll4. b2 48. 
f.u•i4e4. 412HR. li'':-jfA. Gl.!,A2. 
t,f,:!,G(.d. qljct;ql. 11.~£.qH. 1:11~2s. 
72.J75:!-. qa~~1s. 1211 1il. 111•,02. 

r' 

• 



11 AT I f1 (. TAOU FOR SECTION 
~o. ELfV 

t 8~5-7J 
HANI< FULL E57,I 

I B~A.3~ 
2 ~~'3.'t2 
3 ~~'3.q'i 
4 e1:o.;.i~ 
5 "AfQ;77· 

l.li-)T l::Rflt..CM src,.v CfiffK Floro t14l. '1lllOY, GAKLAt-D co •• l"JC 
FINIL flOCD PkOfll[S- ROUTED 2, IC, . , !LO ALO 5IC lk, u•s. 

13 .q 
ARCA CFS 

(I. j ~. 0 
1 q. f1 6 f .8 
62.4 13 U, 0 

102.u 3 1 C • 0 
~42,{ q~(-.0 

'1~ .... 53 0 • 0 
q 15 • 9 670,0 

DA= 1.u 
---•••-•-ACRES fLCr[EO••-••-•• 
OAHA~l CHAIJ~EL ~ON•flA~ 

!I. J [) 
:1. r, n 
r. c. 'J 
C • 0 0 
r.. Li 0 
C • 0 G 

',,.LC 
J • 0 0 
l • 0 C 
'J. fl" Cl.CC 
:i • C C 

r • o o 
0 • C 0 
u • 0 0 
0. 0 C 
0 • 0 0 
u. t () 

CSH 

13 0. 0 0 
3tt,.OC. 
q50.oo 
53 U. 0 0 
67u.OC 

S[GHH T TABLE F CR HCTJON 1 j • q 

CSH TOT AL I 
~ 

srt ~o 
? 
C 

PAGE ;-·4 

Ck IT 
r:uv 

857,5 
8511,2 
d58,5 
85H.7 
S5~.o 

F~JCllDN 
SLOP[ 

--··---------------------------------------------------------------------------------------------------------------------I L ISCt1 ARGE CFS l -~ ,~ • I 4, 112 • 3. 
130. VELOC!H fFS 3,(1 ,67 3,11 ,61 

" CISU1AkLE crs . H C. 69, 222. l 5 • 
,HO. \[LC'Cl H FPS 3.57 .79 4 • l 3 ,91 

~ [!SCHAAL[ CFS 4"' C • 133 • 2P!. 34. 
A~Q. l't L:[! Tl FPS "' • I::,(, • 5C, , .. ~:! 1 • C :! • [J~CHAs6[ CFS s j 11. 1H2., :', L~ • 4 3 • 
53U. HLOCJH FP~ 3.51 ,93 t+. ti C'I 1 • C. !:. 

CI ~lhAhC[ CFS fJ 7 ~. 2AI. '!. 3 U. 59, 
670. \li:LIJClT'r FPS '. 2 '.'1 ,9q ". 3::. 1.rq 

I EL l I ~ "'8 .j ~ •D 15r•~• 1~7. 1 "i (J :-, • 3". 2 [Lt\ 1:1~9.42 KO JlH· 1 • P 36 • 2f. 1 ~ • '2 31. 
3 [LI.I 13~9.qq KO 5749. 1 b~ C • 3"32• '+21. 
4 fl[\ tit- iJ • 2 ~ "" 11 11;. 2 't L ~ • 't 1 £ l • 51-. • 
~ [LI I A<0,77 ,o 10 (J •i~. 'I 1 ('1'3. ~i(Jq~. 881. 

• 

(J 

u 



wSP2 )fC.9/11179 
HEV ~/,3/76 
LOAL 12/17170 

HE VAT !Oi 
8~S.7t 
~ ~6. 
a=1. 
fl'::: 8. 
8::iCJ. 
fH C. 
8l 1 • 
f!o2 • 
86!. 
8~4. 
~1:5. 
HU-• 
llt 1. 
Beb. 
fl ::i 9 • 
~10, 
B 71. 
R12, 
873, 
& 7 'i. 
e 1-s. 
~ 1 t • 
B 11. 

AREA 
o. 
1 • 

13. 
4 :5. 

11 4, 
255, 
470, 
7J7. 
C, fi.,. 

12'2. 
151C:I, 
lb 2 .3, 
214(:1, 
249G, 
21::!65, 
32~8. 
3U3. 
39B9. 
'l~b~. 
.q 74 2 • 
511 Fl• 
~ ,, <J ~-. 
ti B 7 1 • 

Uf.ST f,Pll,.,Ctl SJU,Y CR[ ll\ i"LOfJC IH/. STL;OY, CAt-.LAr-.tJ CO., t'.lC 
FJ~AL FLDCC P~OFILES- ROUTfO 2, lU, . , lGC A~D b~L Yk. gas. 

KD TABLE FOR CROSS S[~l!ON 13.~ 

KO ,o f.Y ~'EGMlN J 

12. 1. l O • 1. 
21.3. 1. C 71 • 1 • 

1122, 66, 11 3 .9, 12. 
2842, 481, ;:> L l A, J.30. 
f.Lte, 1B 15. 3 7 '3 'I , 4~'1. 

111128, 5161. !J !: '• 3 • l 'q ~ • 
2c~o2. li•Hfl3, "/i-,.32. 1968, 
~ 1~52, 16 ~c,5, 'J'-l7fl. 3271. 
4q3~4. 26£72. l:?f.fJ7, ~[qb, 
5 1P:89. 3t657. 11:l ~ '3 l, 7~2 :i, 
7 fiG l tJ, 47njl, lll'i.3j, lt ~27, 
GE2Cl2, 6 ., 'I 5~, 2170'1, 14t27. 

11,n'lt, 741£!~, 2 =5 .1 7 8, 1H7:!5, 
14?28'i, 8911-4. 2Bl1''7, 2~,2'12, 
1716.q9, 1n='l41. 32113. 3::Hl.it. 
Z~2515. Jr.Ht9. 3U· ·,i.l • 't:'.:qbl. 
2~f.l.j36. 14 ~ 25. It l - 5 7 • 5~.HB. 
2719~J3. J~."qB9. 4 .. 'i y ~. b~9~J • 
3f;Sf77. lfl .. ,l?.4. 5 12.2 • 7'tti43. 
j~"LD4. 2Lt1:...35. ~.453'3. &7~77. 
jG 1 ~B1. 23;H!5~. 5r,9., 8 • ],11~04. 
.q:,c..H~5 • 2oH~8C. 6:,103. 117190. 

PAL[ 2-'i II. • 

r) 



~JE~T fiRAr-.CH ~lllNY Ckfll\ fl~Ofl tl.-!lt.. STlil'f, CA.KLAt-.U CO •• l"H. 
Jr.;AL FLOCO PtiOfJL[S- f~DUf[O 2, ,c, t 1'0 At,O !1ro Yt'. Q•S. • 

R•l HC TABl[ FOR HCT ION 13 ."Jq OA= I, r 
rn. ElCV AP.O CFS ---------ACRCS F LC0 CEO--- --- - - CSH lRIT FRICTION 

OAhnE CHAl,t-.[L tJQt-J ... Dt.r1 [L[V SL0PC 
0 87't.70 o.n (!. fl 
1 878.78 ,. 'l. '1 13U.O 1. (l (j J.00 o.oo 130,00 8 77 .2 .00704 

OA~K FU LL e7Y,7 6 3. •) 23 0 .2 J. ( 0 J. 0 lj L.00 
2 !H0e't3 82. ;> 31 t .o n.oo o.oo o.oo 3li'.00 878,4 • l.O 71:>'t 
3 !Hll .'tA 115.7 't ~ C • c:, f" • ~IQ o. no (I. u J ' 45 •, 0 0 8 Jq • I .CGt:77 
4 se-1. 0 1 131.2 5 3 r .• a C • ;, :, J • n C C. G C '5l C. 0 0 & 79, 4 -~ 5 ee2.~,. 1~1.1 670.0 c.ao o.co o.oo 67~.oo 880.0 • • 

SCG~O T TABLE f Cft S£C1I0N 13. q~ 0 SfG ~u 
CSH TOTH I ' ~ 

N c ~ 

------------------------------------------------------------------------------------------------------------------------I L IHHARGl Cf S 1 ~ n. 0. 13D. fl • 
130. HLOCITY Ff'~ 2,9j ll • 0 u 2 .9 2 D. U t' 

' [Jc;ChAi;GL Cf S 31 r,. o. lJG. I • 
310. llLGCI TY FPS .S.B't o.ao .3.H3 ,49 

:, (lSC.hARGl CFS 1t•in. a. .q 't 't. 6, 
"I 5 U. lllCll TY FPS 't. 11 (, • (J (1 .q • t ~ • I 3 

4 [,JSChtRG[ CF~ ')~,(!. P, ::i 21 • q, 
5 3!i. V[I CCITY FF- S 't. 3 2 n.oc ,. • 3 •j ,81 

~ CI SC.HARr,[ CFS Ei 7i: • o. fr, 1 • 1•. 
ti 70. ILLC CITY FF~ 't ef.5 lj. ljQ ,. .1 r'l .sq 

l fll~ t?A, Jf KO J ~':::I,• I • 1 ~- 't 11 • I • 
;• fLU fJtlO.~~ K [) 3'iL8• 1, 3062, 5, 
3 fl(~ l'Bl. 1d.l "" 5't f- 1. I • 5't ;JC,. 6J, 

" [ Lf. fl P, 1 • q J ,o E, 5 C, ;:a • I• n2 79. 11 2 • 
i, LL L ~ l:lb2 .•- l: KU 79;.'~ • I • 7 7 G't • 2 2 J. 



Wof2 )fU--9111175 
r.(V ~/::3/76 
LOAD 12117/76 

ELEVATIO~ 
eH. 70 
H.75. 
H 7f- • 
P77. 
~ ·1 B • 
e1s. 
AB Ci• 

AREA 
o. 
o. 
6. 

16. 
Ho •s. 
71. 

1i,1£ST PR.et~CH Sll'f.Y ll<1.lh. fl ('1'0 tiAl. ~JUCY, OAKLAl~O CO., tJC 
r1NAL FLO cc PkCFlLEs- RCltT£U ~. 1c, M• 1c o Af,.C 5t.D Yh. ci•~. • 

KO TABLE FOR CROSS S[( TION 13.S5 

KO I\G ,. y StGl•[~T 

"· 1 • 3. 1 • 
96. 1 • s•. 1. 

504. I • 3 H 2. • 1. 
926. I • r,24. 1 • 

17~3. I • 1 751. 1 • 
2933. 1 • ;>930. ~-

~Hl. ~ 1182. 

~~~= \'. ___ · 
E-1.lf-. 
AH. 
fl fl 7 • 
Ht!f! • 
81!5 • 
E 9 t. 
fl 'J l • 
p9;;:_. 
bG3. 
ti 4 lj • 
~ 75. 
F'1b. 

99. 't~ll't• 1 • 4 51 't, 2" "" 13 5. 6:,8 7. I• 6ttCl,i, 12 3. 
181 • 9~ 08 • 3. AHP 4 • jlU. 
248, 12747, 71 • l~llt•. t~ 1 f: • 
3h 1 • 17336. 4~1. 1:0517, 131 'I• 
536, 2"!543, 1;,21. 19 "3b l-, ?:,35. 
74 3, 31~8"• 3 f89. 2 3 ~ ~t• .. 't ~ 4 't. 
972, It l 'I 12, fS 77 7, 2fi : 't ~, (. :.4~. 

122 1, ~!712, lf'97A. 3<fdll, 9[,?8. 
1471. f:,'/817, lt"C97, 379411, 13, 77, 
172 2, f3~J~. 22"40. 'I 3 j 'i l • 1 E-. 44, 
l G 7 3, li!bJE.. 2Ht71• F• 1H. 2~1• ti H, • 
":.2 5. llq30tl, 31.;145. :"1-4 <; Cl C • ;>FllP:.. 
2'176. 14 l 'l l • "~~r9. 6l.5t'b. 34?8j. 
2728. 1Ll402. 5S.42B. 6& .. !) C'). q1~2s. 
2q7q. lA<1:,si:i. 67o8C. 7 ':, C, 'I 7 • 4g1:;q7. 



IISP2 n~•·s,11119 
REV ~/23/76 
l~AU 12/17/76 

OPENING 
~o. 

NO. 

WlST URHCH STC~Y CP-[[K FLOGD HAl. st,,c,l CAHHO co., l'IC 
rl~AL FLGLD PRGFIL[S- ROUTED 2, ,e, . , 1,0 ~o 5(C Y~. a•s. 

ROAD ~ECTION 14 • C 

NO. HW CFS HL Tl. CSH 

J 875.~0 o.oo o.oo c.ao ·o. oo 
I 879.75 130.00 .f6 S7C;.11J 130.00 
2 8R2.27 310.0CI l • 'i 4 l:l'H .&.3 ~ti.co 
~ as•.oo 4~0.00 2.16 Bhl.84 .. so.eio 
• 8f3't.G2 530.00 2 • 64 882.28 53 c.. ua 
<; BE! 5 • 1::5 6 7 C, • 0 r. 2.12 8&2.93 67C.CO 

Ml~ ROAD [L£ VATIOI, -:!!ti:--- (I f: ruL v. Hf!GHT •IUTH L£~u t-- U/S 0/~ 
CULVERTS COLI[ OR DIAM INVFRT INVERT 

• 22~33. a.<:10 I e. C 0 87~,.30 875.20 

• 

P AGf 26B • 

0 Hll 
CLlff 

.017 



•SF2 lEQ A_l\1/79 
REV ,r,23/76 
LOAD 12/17/H 

RAT!~( THLl FOR SECT ION 
~a. [LEV 

0 A77.:.Hl 
I Bf I, l '> 

UAI,~ Fell t82, 3 
2 8€3.1£ 
3 Ufl'ld:~ 
4 A11s.1to 
5 SH, 11 

IJfST l:RA~.CH STONY CR[f~ ftriG[J HALA~Hm't', OAk.LAti.:(J co., ~·1c 
Fl~AL FLOCO PPOFILES- ~OUTCO ;, 1c. ~111~ A~O ':)GO YR. a•s. 

l't.q OA= 1, 0 
AR£• CFS ---------ACRES fLCOC[O----•---- CSM 

OAr-i.&.C( CHANf\EL t~Ot\-UU1 

'.) •• 1 C, 0 
'I u • 1 13 0 • U ( • (l 0 ,! • 0 C fi. 0 0 13G,00 
( ,. 'J 232.7 r.. (, 0 o. 11 C ~-oc 
1Hu3 310,0 n. I, C. ·1. o C o.o~ 310.00 

13:i.l:S 'I 5 G • 0 r • ·1 a iJ • a t ~ • i:i C •SP.or 
169.5 5~c.o i,. n LI U. ,) C o.ao 53 a. o a 
210.3 or. o Ll • .1 a u.uc .:. • o J 6 7 [J. iJ ~ 

SrG~H T TABLE FCR SECTION 14.9 
SfG ~o 

CSM TOTt.L l 
,, 

' . 
N C ~ 

PAGL 27 

CRIT FRICTIO~ 
ELEV S~OPE 

879.& .co~n11 
88 l .o • uoHq 
L&! • 7 eli0'150 
882,U • r.o 3H o 
882 eb .L0H8 

---·--------·······--------------------------------------------------------------------------------------------------~---1 [ISCHARCF CFS l ~ r • 0, 130. 0. 
130. ~ELCCilY FPS 3,25 (1. 0 \J 3 .2 tt o.oo 

2 [ I SCnAsC,f Cf~ 3t(l. o. 3 09. I • 
31 0 • ~ELCC!lY F p~ 3. f, 8 0. 00 j ,.6 7 .52 

.l CISCnARC,l CFS 4 '~ r ' .. o. 4 41 • ,, . 
t.i '= a • ~f LOCI lY FFS 3.56 n. 00 ~. 3 q ,7U 

• CiSCHHGf CFS 5 ~ 'l. r, ':) 1 j • I 1, 
5 lO • v[LCC[lY FF, 3,qij •• 4 j. 5, .13 

~ LJ\CHA~G! CF~ b lLJ • 2. f:. 41 • 21, 
( 7 J. ~ELfCITY FPS 3. 7A • 56 3 .8.t.i .71 

l I:. Lr Y 11~1.1~ KU 1 j"t 5 • 1 • ).l43. I • ,, [L[~ ,•H3.LE S[ 3 7f:6 • 1 • 3118. "· 3 [ Lt Y C H.t.i • £, ! KO t64£. • I • b ~ l 6 • 127. 
4 tu v I-< P.~ ·"' ( KD H5q7. 1 • 832.t.i • 2 71, 
'i LL t Y ,e1,.11 ,o t1J0<il'. 2 0, !143S, q31. 

• 



.SP, >IO .911 l/79 
,[V ~/,3/1b 
LOH 12/17/16 

fl[VAT Hi~ 
B77.3n 
878. 
679. 
HAO, 
H 81, 
Pfl~• I:' /j • 
tH,'1, 
Al:!5, • 
f! tJ E:. 
fllH, 
fl fl A. 
1" I• 9 • 
Ii 9 J, 
eq1. 
HIJ2, 
1-l tj 3. 
i,94, 
fl 5 ~, 
A ':t I:• 
seq. 
sse. 
H99, 

Akf. A 
o. 
2. 
9. 

2 I• 
37. 
57. 
BI. 

113 • 
l 'i 1 • 
;- .J ". 
::in4. 
421, 
1:11 6. 
8.3 3 • 

1 f 71, 
I .l? I• 
1571, 
] Ii 2 2, 
2 '•74, 
~J2'1, 
2511. 
2828. 
3 GB C • 

1.tESJ i;R.at\'CH ~TL•t.Y CIH t.h. fLOC'U HAl .. SlL.OY, CAKLAhlD CO., ,..JC 
flNAL I LCCD FRCf]L[S"' RCUrtll ~, 1~. _ , 1,_r. J. ,o 5{:J Yk. a•s. 

KO TA~Lf FCR CROSS SlCIION 1q.5 

KO KU bY S[LFt~,T 

21. I • 19. I • 
l B 5. l • rn3. l • 
567. 1. 565. l: 1222. 1. 1:21.:. 

2111. I• ;? 16 g • I • 352(,. I • 3~ 1 ',. s. 
~.3(n. I• ti:: q H I 5 .l. 
7~3~. I• 73'l0, 18 7. 

1c~22. to. 1 /l ~ 9 (I. 'lC2 • 
1 i. q 14 • 14~. l.'~73, E,4 3. 
l~t09. 726 • 11a1,. 1·,,.3. 
2L:164 • 2?E:':i. 2,,G.;4 • 3156. 
"3b:i1&, 475(, 2~2'1.3 • "i!'f;6, 
4(, 1•51:l, R254, 2Cj<Jl7, 772B. 
E~ 112. 12e93. 3" t, "'I). 11284, 
71ft'0l, 1.M It 7 :i, • Cl'lO, ]5'122, 
9' ::' 90, 2 It 7 •) 3 • 45~,f,G, )9Q7}. 

1 'l 7 f1 :! H, 31!,04, ~ 1 !tf 7. 2'ihA'3. 
12n1ie. 3q:1s. ti7'tA5a 3 ,t56, 
14'H9G. lifiGAO, t-3 i:;,5 7. 37122. 
]7.336't. b L ( 71. 1 •, 71::2 • '1'41,65. 
2 .1 L' I .33 • 7;gf,7. 7 7'-Jfi 1. 53~7'1, 

\ 

P•G[ 27K • 

(J 



~~F2 xr"A.911111~ 
R[V~/23/U 
LOAD 12/17/H 

\IE~.J BR&ti.CH SlCt,)' CN~[~ flu(;(} f-1/1.i.. STUUY, LAKLAti:C CO., !'JC 
FI~AL FLO[O PROFILES- kllUTEC 2, lU, . , 100 A\D ~ro YR. c-5. 

~AT!~C TADL[ FOR SECTION 1•.s9 
~c. ELEV AREA 

,1 
1 

~ 

(J • 11 

DA> 
CFS 

l'.O 
130,0 
:n r..o 
.q5f.C 

l,t 
-------••ACRFS fl CC CED•-•••-•• CSM 
DAMA(,[ CHAN~EL ~D~-UAH 

I • :.J n ,} • 0 L [I • 0 11 13t.OII 
u.no •1 • 0 U o.oo 31G.OC 
:..l. fl ll C.. 0 C r,. Cl 0 "5c.uo 

IIAl,K FULL 

61.5 
12 0. 'I 
16~. I 
168.8 u~e.:., 
215.1.J 

ljf;~.::, J.co 9,DC o.oa 

I 

2 

.l 

4 

1 
2 
~ • 'i 

• ~ 

ifG~[~T TABL[ fCR SECTION J•.99 

TOT AL 

LISCHAf;GE CF s l .l 11 • 
1 :! Li • VELCClll FPS 2.12 

[ISCHARGE CFS 31 11 • 
3 IL. V[LOCI TY FP~ 2.~B 

llSCHARtl CFS 4 ', u • 
.:. r, o, ¥(Lt.Cl iY FPS 2, 7 't 

fl ~ChAF.G[ Cf~ 5.1, :1. 
~.!O • Vt"lf,CITY FPS 2.~2 

[!~CHARGf. CFS Fi 7;:. 
t, 7 0 • \ifL\CITY FPS ~ • H 

EL f. > ref..91 •u ;>Q J <.j. 

[LU 11 b O • 1) ,1 KD 5ll .. H • 
[LfV .. [lLJ .5..:: KO 777 2. 
EU \i fi ', I., • 'I { ,o 9~.3-4. 
llU F90.51 KC 116;0. 

s :-:. (, .a 
670,0 

I 
N 

o. o.oo 
t. 

l'.ro 
o. 

u.~o 
uo a.on 
o. 

.20 

l • 
1. 
l • 
1. 
2. 

r.. a iJ o. or, 

SLG fl.0 
2 
C 

130. 
2.11 
~10. 
2 .5 "/ 
'I lj C • 
~I e 7.3 
5 .. 3-1. 
2.q2 
f. 7 0--; 
j. 1 :!, 

2 I 32 e 

5 ~ 3 2 • 
111n. 
CJlf 31. 

11 f-,it~. 

o.nc (J. a o 530.00 
(I.O( c. 0 t 6711.tO 

.. 
;; 

u. 
o. n r• o. 
C • fi Cl 

0. 
0 I 9 f; .. 
0. CC. 

f, • . ~~ 
I • 
I • 
I • 
2. 
; . 

PAGE 28 • 
CR IT FRICTION 
ELEV HOP[ 

885.3 •LO '61J'3 
h8£,.2 ,CQ3H 
886. 1 .C033f, 

i\87.0 • I O 31 fi 
~b 7 • • , , U 331 

~- ,· 

\ ) 



1..''.,P2 :M(O ... C'J/1117'1 
REv'lllll!:'~/25/H 
LCH: 12/17/76 

El[VAT IO~ 
trn~.50 
tB4 • ae 5. 
a et.,. 
e,n. 
BHb. 
hrl';I• 
i:,q O. 
8'H• 
ac.12. 
P': 3 • 
f. 5 4 • 
FS::. 
h9b. 
l!. ~ 1. 
1-,i.;e. 

fl 'j ', • 
'H:0. qr l • 
CJ l•2 • 
q ·.~. 
a ,14 • 
'9 lit .. 
':,ft. 
9 I! 7. 
9~8. 
''if y. 
911L. 
'J l l • 
'11 2. 
513. 
5 H. 
Gl5. 
91~. 
'117. 
i; J A• 
'd'l. 

Ak[A 
o. 
3. 

16. 
3 7 • 
••• 99. 

1 4 (! • 
]&'1. 
241 • 
299. 
3 bl• 
4 2 1 • 
4c.17. 
!:., 7 3" 
652. 
735. 
e24. 
9 1 7 • 

1 r 2 U. 
11 j O • 
1 ; ~ l • 
l 3 b 1 • 
l '.:: 2 t1 • 
l r. '.15. 
lf.198. 
~llH. 
~ :S!'.15. 
2ff2. 
21!'.; 1. 
3 l r 2 • 
j 3:) 3. 
3 b; 4 • 
~ 13~ 6. 
4 l ; 7 • 
'+~'"1'1. 
'I 1..: l l • 
4 f! b 2 • 

WI c;y f,RAt-.CH 5T(Jt.Y LF..t lh I-L(1CC t1AZ. ~TLOY• t.6t<LANL' CO., l"[C 
fl~AL FLOCC PPOF)L[S• MOUlEO 2, 1~. M , lLO A\L ~~o YR. G~s. 

KU TAoL[ fUR CHuSS SE<TION 1•-~9 

KD 

26. 
3)6. 

l ', 08 • 
216~. 
B72. 
t,2(15. 
q45 l] • 

l.., q6A. 
l 1J257. 
2!,295. 
3::,1:12. 
~~':31. 
47724. 
5f- ~q 7 • 
f,1; 29'1 • 
7i 65 7 • 
lll/3P. 
:1ci2n~. 

111617. 
12'j]qt,j, 
l uip;r 

l~:'77'1: 
lt,r,2,:>. 
lM(~.y,. 
2,'l:" GQ9• 
~;.~1426. 
251135. 
27(, 1149 • 
3' -.: :!- 5 l • 
'3J 'l?'h 
.5L I, l! 51 • 
~91212. 
4~:lQfi7e 
11t" t 262. 
4,1 r6n. 
~274,12. 

KO CY ~LG,.t:NT 

I• 
1 • 
I • 
I• 
I • 
l • 
I• 
1. 

5 t,. 
!~~. 
337. 
61 ": • 

FOi. 
151~. 
2JnA. 
~9t,9. 
3819. 
4716. 
5 e £ r. 
/ !l 5 G • 
G :::H 3 • 

11C3'J. 
13~:'>f,. 
1£417. 
21117. 
2775~. 
3i:_;(6!. 
4'1'::165. 
~~177. 
f-, C ,' 6 't • 
7b 'tfl. 
9'J::.a~,. 

1L37Afl. 
llf.flG7. 
13~'1f,l. 
15~1:l7). 

2'1. 
31~

l '{II:.. 
;:: ! l 3 • 
~llJD. 
62L1 3. 
c::i447. 

1:!'94 7 • 
1°1,,ci. <.: ''i ,, 
:1~12: 
.H: 7.'.t • 
'tt-. 11n.1. 
~ 4 ~ '} 1 • 
l·dl 42. 
72~- ✓ L. 
f,}f.94. 
q2 I 'I 2 • 

1::;.r.Pl. 
ll ~77n. 
li:''-:311~. 

U 7 "" 3. ]lfG7QI). 
16;::~2. 
17~793. 
109.;77. 
2 r :!, !::: "(I. 
2lf1 ·,2f. • 
l3~': u. 
24Al"4. 
?61[19. 
27'H!33. 
29h2l,3. 
Jl311f... 
33'3A9. 
34 11/B). 

I• 
1. 
I• 
1 • 
I, 
1. 
2. a. 

3 7. 
95. 

lr;.ill • 
.no. 
~2Ll. 
7b8. 

1 r: 1 'J. 
]456. 
1 ·,o:.. 
;:i 4 3 2 • 
-~ q !'.,. 
3 7't 8 • 
.. !.. 4 :! • 
!J 't 4 0 • 
b~4 5 • 
n.52. 
nna. 

l I, l 2 4 • 
llf41. 
l 3:rn El• 
1::112. 
)i:t:;7Q. 
11!529, 
21 l'q5. 
22~·•Al. 
2!-2Ub. 
2/r-)11. 
3 :, ~j 7 a. 

~•A(,[ ~l!K • 

:J --~ 

) 



W£P 2 xf. C5111/15 
PlV U51<3/16 
LOAC 12117/16 

OPE~l~G 
r.:o. 

l 

NO. 

IJfST iH-,ANCli ~TO~'t Cl1[(K tlflUO ltA. ~TLD'Jt GAKLAI\D CO., ~IC 
FINAL FLOCC PRCFJLES- RUUlEO 2, 1: 1 wCt lCO A~C 5~Q YH. a•s. 

ROAD SLCIION l!.C 

NO. HW CF5 HL h CSM 

AA'l.~H (I .. 0 :J u.cc C • 0 U C •tin 
l BBB.10 1.1c.oc .96 Bil 1 • ltt 1.IC.~O 
0 fl.91 .,qe. 3H".Ol 2.12 ,rne.7'1 ."HC.Jil 
~ A95.~C tt5(.(iJ ~.CJ e f1 C;. 1 'J "5 c. C. U • -El9R.Ul 5~C.OU 7.84 E9C.17 ,~c.oo 
5 90~.29 67C.Olj 11.Lu F 5 Ci .be; 6 H,. C 0 

M 11, ROAD f.L[VAT!Otl c' 5(2.nl 
ClJLVe HEIG~T w 10TH L[Hlh UIS DIS 

L:ULV ltC f :S CC.OE OK OiAH iP..VfRi H~V[r(T 

2 12333. 5.LG , ~J. c C l:1114., 3~ tl83.79 

• 

IN I 
CG[Ff 

.032 



('", 

•~P2 X~ C'i/11/79 
Rt'II' +:r,/ 2 'J/76 
LOAC 12/17/76 

Ll[ST PrU•NCH STUI\.Y Cf.(fK rLOCO H~C STUDY, CAi<LAr:(l ro •• ,..IC 
f Jr;AL FLOOD PROF II ES- ~OlJTlO ,, L~c. 11-0 A:,D 5[0 n. a•s. 

RATH~ TABLE FOR SECTION 15.1 DA: I• l ~o. EL[V AREA CFS -------·•ACRfS fLCOCEO--•-••-- CSH 
DAHAH CHAM\[L f•ON-D"'H 

0 ee4.li0 0. ,) c.o 
I Bt:B.?3 74.~ 1~0.0 u.oJ f} • tJ O o.oo 130.00 

IIA~K F~LL 8':l O .5 166.11 255.2 u.oo u.CC C • Q tl 
2 851.•9 219.lt 310.0 a.co ll. 0 t o.oc :u~.oa 
3 855 •. H '4 ~ 5. j 450.0 n.ca D • I) (i o.oo '45C.0Cr • BCiA.Cl 66!0! 53[.0 {1 • ~ (J o.oc G • C : 53 (1. t, :i 
5 qc2.29 111 F. 1.) 6 7 tJ • 0 0 • il 0 o.oo 0. t) Q ti7U.OC 

SEGHE~T TAHf F Ok SLCTION 15.1 
SEG ~o , CSH TOTIL I 2 

N l ~ 

PAGE 30 

rR IT 
I LEV 

88h.2 

1-18 7,, 1 
hR 7 .,6 
887.9 
88H.3 

H ICTION 
HOPC 

.C0239 

... 0066 

.{'0£!1'(, 

.COObd 
• l:O DOit 

• 

------------------------------------------------------------------------------------------------------------------------I fl ISCHARGE CFS 1 !. f, • o. l~U. ,J. 
1.50. VHCCITY rP~ I. H o.oo 1 • '1 ~ o.ao ,. CISCHARGL CFS l 1 u. o. ll!l. o. 
310. l[L(JCJTY FPS 1.42 .!2 1 .q 2 • 1 ~ 

j [ISCHARGf CFS '4 r, iJ • 6. " " 1 • 3 • 
'4 ~ 0. HLfCI TY rr:~ 1,r7 .2n l , 11 ti •IO • CISCHAIWE er s 5 !, ~. 1 ~. ~i OU. 7 • 
':-:.H. ~fLCClTY FP~ • CJ2 .!9 ,g 3 .iu 

[ l ~(1'1A"<l>t. Cf S 6 7 !, , 33. 62U, 11. 
f 7 0, 'ELCClTY FPS .79 , 1 L ,fl.2 .11 

Hl \ Hf' 8,::: ~ KO 26~9. I • 2f.~7. I • ;, LLrv f< 91, Et S KO 12 fl ll 5. 3. 12~1.58, •• ~ [ L [ V e1Ji;,, 3 l K (i :.'\5 1,1 .-, • 4 .q 2, 3'1374, ~ q ,, • 

• ELL\, Aq Ei, ,J 1 KC !:.7t.£2, 1~7rJ, 5"i2 fl~, 7gc:i • 
5 Elf I S0:?,.?5 KC 1:138t 7, 5 f,l\lt, 91::123, ; E.bll, 

) 

_J 



11,SP2 H.r,HJl/79 Wl~T HRAIJCH STGt-;V CAt El\ Fl QrD 11A4 STUUY, (JAt<I..IND r.o., l"lC P •LI: 30K • REV b5/:-3/H Flt,AL FLCC • PROFILES• R OUlED ;,, 1r, ~(, 1ro AkC 500 Yk. L•s. 
LOAD 1Ul"//7b 

KO TAf,LE FOR lROSS S[CllON 1~.1 

EL(VATIO~ ARLA KC KO BY SlGeU,I 
PB4.40 o. 
eo~. 4. 40. 1 • 30. 1. 
881:. 18. 366. 1 • -~,, 4 • 1 . 
AB7. 39. 1101. 1 • lt1CJ9. 1. 
aes. ~7. 2309. 1. 2.307. 1 • 
ii l1 '3 • 1113 • " \ 7 !J • 1 • ,. ;_ 7 j • 1 • 
pg(,. 14 'J • bti74. 1 • i:» • 72. 1 • 

-~) 
~'ll. 19 't • fl85(J • 1 • LIH'15. 3. 
f 92. '2 If 7. 14 462 • 9. 14td7. J C • 
85:.-- • .3 C !. • l'1fl2H. 58 • 1q711"1. 41 • 
6'i4. ~67. 211937, 169. 2i:c;'-J!:d • 103. -
A55. 't34 • 327(fi. 361. 3~1•13. .: 0 2 • 
8 9 t:: • sr,5. 4 :, °' 19 • 64 9 • 3°111. 34 7. 
eq 1. ~ A 11. 4U l<i82. 1 ,- 4 6. 4ti~7'J. ~4 2. 
f· 5 fl. ff; o. 57~.76, 1572. 5~.l'il. 79E:. 
899. 7 tt 4 • b72q't. ~235. f, ",, ~ ~. 1113. 
9 f, G. f: 3 3 • 77739, 3 2t- 0 • 7:.Z,17Y. 1 li 99. 
5 '1 • 9i:.h • 81'1767. .5911. ~ :_11q3 • 1~,5~. 
5 ... 2. 1 • ~ U • 1, !58. ~ fl 1: 9. lo) ,l,' H ~- • :: 'tfl.9. 
., '• .5 • 11~3. 112Y37. .s ·, ~ 2 • tr.:! 7E.f, • 3110 • 
9 i, 4 • l~b3. 126~9't. i 65 1 • 11,s!A. .!.t.~5. 
CJ 1: ~J. 1 3'J 4 • l"i _ U14 • 9 45 j • 1;:f 41'2, ,. t- 2 tj. 
qr f, • 1:I45 • 15r,27q, ll21t'. l~!•~fi4, ~r 3 3 • 
9l.7, 1 71 f • 17·52f. 11~€~- 1~. c;eg. E. ~ ~ l • 
c, .i e. PllH. 1P83Bl, 1 f:. 7 A fl• lt,l,f-42, 7t,7U, 
'-1 l 9 • 2141. 2 ,,t- ~ lj 4 • ~171~. 1111~'1. JPjf16, 
c; 1 II. 237'1, 2:?C!L4G. 2ec10. l'"1''t'71. ll:'.:b7. 
Gil. ;~c11. 25"f-.Jl, ~0~'14. 2fl'IS7f!. 11i:c2. 
', 12 • 2f: 77 • ~1•1-11. 4 5 IJ 1 IJ • 21949~. 13481. 
91~. ~1?7. 31Jr.12E:. 5£,95. 2344J2. 1~~02. 
'314, 3 '! 7B • :!d't~9~. f..7191. ~"'57~1. 1115q. 
c; 1 "j. 3f2f;, 3t,3878. 793:!6, 2f:.r:4u9, 1 '1 1 3 j • 
<J 1 ( • .3Hel. 30<323. 91~7G. 2P:14"7, 21102 • 
', 1 ., • 413:>. 4 :'(, 4'. 't 7. 11,:,,15. 2G 7 c. .::'J • 2~::n2. 
q 1 b • 4~84. 4!) 0 1.73. 12 "l9 7 • 3)4(24. 2°,43B. 
', 1 'J. ~td6, 494ll2~. 1:!7J21. 3~213',. 2/UJ5, 

._) 



\t Sf1 2 H. f•~llll7Y 
fi[V t.5/23/76 
LOAD 12117/H, 

'J~3T Pkt.~;ltl ST 1~r-.Y Ci•Uf\ IFLCCll ttn.: STliUY• tt.11.LAfi.O C:J., ~JC 
FI!\1,,L f-l(1CC PROFILES- f,.OIJTl.lJ ::, lt,-, .I[, 1,0 t.1,t t1!..(J YFt. b 11 s. 

------------------------------80/8~ LIST fF INPUT OAT~------------------------------
CttAtJfL OlfCHARGl 
U!bC•ARGf -1. 110. 26~. 
[~fl 

3E!5. '155. r-, 7i::. 

Ln~~UTE l~.9 17.1 15.! 
---•--------------------------[~O Of- SU/OP LIST------------------------------

PArJf 31 • 
-) 
/ 

~ 



• CG~~UT[ 11.1 • • 
---------•-•-----•---------••STARTING DATA FROM PREVIOUS CO"-PUTATIC~S---••-----•-•-•---•••----------

(J 

~-) 



t. •' j 2 IJf~l tt<H,CH STC!\Y CP[[:,C: fL;'.JOU HAZA STL•PY, GAKLAt,O co., ~1r.. • l~AL fL~CD PHC~JLES- ~OUT[•;, 1c.~. 1(0 A~C ~~o lk. o•s. 

RATlhC lABLf FOR 5[CT!ON 15,G 
~C. [L[V AREA 

( 
BA"K FLLL 

~ 
l • 5 

13 fl5 •Ct' 
f!l7,R 

HfB.12 
P.51.t[ 
A,l;'i. 3'f 
b~h.(~ 
9(2.3(J 

srt•f hi TAU[ [OR SECTIO, 15,9 

OA= 
CFS 

( • 0 
b2 .e 

11 C ,0 
:? 6 !: • (j 
~tl5.0 
~ ~ ':. 0 
575.o 

I, 0 
·•·•-····ACfifS rLc.:cccn---·----
Oi\f-\,\G[ OLAtit,[L t Oh1-tU1.f" 

, • n fl u. 0 C (1 • u 0 
D • (.I G u.!JG r,. 0 :J 
r • J ::! f,. U C j,. 0 ~ 
IJ • 1.l 0 0. (I (l o. a a. 
o.oo U. o C 0 ~ 0 G 
0. l.,.: (j. 0 C l-. II C 

SEG hO 
C~I" ,TOT AL 1 :? 

N C h 

CSH 

110.00 
::'f-, ::i. fl L 
3Ao ,0 0 
tis5.o:. 
57t..C,') 

• 
tRIT H ICl!ON 
fL(Y HOP( 

88fi .9 ,CG317 
888.2 •• ·oos~ 
'188 .5 .ujllL.~J 
88b.6 • uO Hi't 
kBh.8 .t.0L0l 

-----------------------------------------------------------------------·-----------------------·-------------------- 1 ...... l LISCHARG[ er~. 11 o. I 1, q3. :1 • 
1 1 0 • VfLCCI TY FP~ 1 • IJ (, ,42 .2.1,) 0. ~1 C 

• CISCHAHG[ CFS 2 t, ~ •• 125. 1 3 1 • "· 2f-!:. V[LCCIIY FFS l • r 2 •• 3 1 • .S 1 • 2" 
.l [JSCHARGf CF~ s~: • 2 0 4 • 1 :! ~- • n. 

-~ to 5 • HLOCITY f F'l • 0. ·'" .n 3 • 1 r, 

• CI!.CH/\fluf CF~ . 4 :. ~. 240. J ~ 7. 7 B, 
4 r '-... VELCllTY FPS • "fj .23 • 6 r, .1-3 

!, rJSfHARG[ Cf S 57'1. 287. ]37. l':iO. 
~' 7 ~. lfLC.CITY FP!> • 2 8 , I 8 •• 8 .1• 

I £ L f " ~00.7~ '° lCJ..:i8. 2en. l fi ': 7. I • 
2 EU '4 ,, " l • ,._, iJ Kl) 11S'•7. 51113 • 'J71l. 3H2 .. 

·' Ea. f Ir t' ½ ~ • .3 4 KC :3'H,•,2• 2097";. l~'JlO. q 7 Z.. 9. -4 lll V ti9b .') ~ KD 71 l ,o. 37':itHl. 2lit7£,. 1,2~:5. 

" LLU c; f12 ... Ul KO 15u377. 75173. 36C.32. 35173. 



•SP2 A[U .9/11179 
nv '111111!11/l,2.1116 
LOID 12/17/76 

AREA o. o. 
1. 

19. 
37. 

1118. 
200. 
~31. 
'+ 8 .3. 
646. 
!:L2fl • 

1 027. 
lf45. 
1 r. r. 1 • 
1 7't 2 • 
2 "l q. 
2 3(10. 
~· :i 9 't. 
28~5. 
3170. 
:'t'if,7, 
3 7~B • 
'+ "5 (,. 
43411. 
'lb.32. 

l>'[~T bkLNCH STGfl.Y CH.£1\ FLUCO tt.A2.STUO'I', OAKLA"°D CO., t'IC 
flNAL FLOOD PROFJL[S- ftOl!TlO lt 1 •, , llO JiNU !"if,C Yi1.. o•s. • 

~D TABLf ~CR CkOSS ~LCTION 1~.~ 

KC "" f. y S[GMf.Nf 

o. 1 • 0. 1. 
101. 1. 55. I • 
'173. 1 • 't 71 • 1. 

1 U99. 8. l ,ye,. 1 • 
? ll {1? • 474. 1 ':111 R • 1, 
'• 1:14 ~. 1665, 3 uq. I A, 
8 {, 38 • H58. '677, 172. 

1!7fl2. bt 51. f. q '::d • !:"179. 
lqGg6. 1 '21q. P. 4 ~ l. 1.3 2 i: •• 
27~28. HH•2• 1 f:"i'.). ~ 'I 71. 
3(, .!.h't • 1n1q. 13C~8. If r- q 1 • 
4f~i~q. 1'tt-51. 1 ~u- ... 6 ~'IS• 
f.7G9'+• 3,711. ]A',,13. Hf,'- n • 
7 q 3 q • 37381 • :>13q0. 12l1t&. 
fi 1 't8 • 1P1t.Gle 2 it!":. 21 • 16 /-17 (1. 

l U ~,98, ~.2 739. 21t1?2. 221(,':i, 
l? b 5 [1 • 61 El IJ 8, 3121~9. 2 '= .. 1 f,, 
14 I" H5 • 7 :1! 'HJ, 3'1ru,. 3tiLi :'A, 
I b 4 •14, B:?ELO, 3137~12, 't '+Ft 1 , 
IS l 21, 94117, lt?J-,,39 • ~3'1.'HJ. 
21 l, 2 I:. • 1Cnl51. 'I(, 13 fi • f.2L8!H 
24 P28. lll"]l ~2. ':i 1 . 'J 3. 73 q 1. 
27 . 7 41 • 13£.7'fb • 5 '"'1-'t 32 • filtli17. 
31 ~Ob• 1417~3:5. bJ022. 9n24, 



.Jf"l /dlA~Ut sr:ir .. r Cl-llr11· rLIJ • .H1 HJ.l .. ~Tllf!Y, CAKLANU co •• t-IC 
FINH FLCCO PROHL[S- ROUHD 2, iv.~ 1,0 A:,c 5[C n. G•,. 

RHIH TAHL FOR SECTION l 6. ,) DA= 1 • ll ~o. f..l[ \I AHA CFS ___ .., --- --:1C ftt: S >LCO[[D••-----• CSH 
OAMAf;f CMArHl(L !~Otlt-OAM 

0 HEB.L7 o.c r.o 
AA~K FULL fBf d .9 25 • 'I o.oo G.UCi o.oo 

1 El 1-<9 • l !J 2S..b 11c.o r.. r. n ,) • C 0 n.uo 110.00 
2 891.:;9 198.2 2r !: • o o.oo il • 0 0 o.oc 26~.Uf: 
3 JlC.5. ~"t 59.3.J 3H5.0 LI• f.t 0 o.oc u.co 3B5.00 • BC::B.02 9't 1.1:. tt t ~. n o • r J J • J ll 0.110 't55.(d1 
5 'l(•2-~0 16ln.~ s15.o D • C. 0 J.cc o.oc 51': .. C, 0 

S[CMLH TABLE FCR S[CTION JEJ.(l 
~t.G hO 

C 5~. TOTAL 1 2 , • N C c C 

l l I ~ChAkG[ c rs 1 l I.I. o. 7. jS • (d • 
110. llLCCITY FPS ".) • 0 7 u.oo 2.u1 8.~1 2.98 

2 Cl S(:rlHG( Cf S .:n~. 1. sq. 'i r'j. 1 lt 9. 
2 t:5. IFLLCI TY FPS l • H l'I .11 1 • l ;'I 3.27 1.22 

! [ l~CHAf,GF. CFS 3~s:;. 13. <JB. 6 ., .. 212. 
"31:l 5. ~rLfCllY rFs • C, 2 .14 • b ·J 1.1~ • b ~ • C ISCH!d{GE CFS 4-: ~ • 24. 11~. 67. 24q. 
It '3 5. IELUITY rP~ • 7 J ,12 • ':I(, 1.3b • 'S 0 -, f \ c-ru Aur-r rr:<..· 5/5. 43. 13 7. 7 5. 3~ L • L J. .,;\,U"f' u•_ 

" 0 ':, 1 ~. ~ELcr1n f PS • r1 3 • l 0 • 4 :: l , Gt, •• 0 

I lll~ t- 8 9 • 1'" ,, ... ; 1 52, 1 • 3:1. 274. lt~2. 
;, t LO t a.; ] • r,,. ;\ [J 1(1817. 4 I• ?'t23. ~273. 6 I 00. . , 

ELn ff:--" t j lj '1) lt85h0• 16~6. 123•9. l84R. i=67',ti • 

• [LIV 89 b • J l .c 9)717. llA 13 • 22872. 13 ~ 7 t1. 49682 • 
5 U.L'v 9(.2 •. H KL 1869/Jll• l ll I 62 • lt-4516, 2q•o2. H40G4. 

f' .AUE. 1 3 • 
CRIT FRICTION 
El[V &LOPE: 

tl89 .1 ol218o 
RR9.5 • iOU6l1 
ije9.B .,o~u•. 
(i9 (/. Q • ~- LI 11 0 :3 
8~ 0 .2 .,0001 

.:) 

' ) 
~ 



\,/,SP;: H~•9/11175 
HV 191,3/H 
LOAD 1211717G 

[l[VATJO~ 
~A8 • L7 
~l:!9. 
est. 
85 1. 
it 5 .t • 
8'33. 
8Sli • 
89~. 
e 5 f • 
fl'3 7. 
8q8. 
fj 9 ':I. 
9(0. 
5 i' 1 • 
f:, {, 2 • 
~r~ • 
I) I. 4. 
9,15 • 
q I, f- • 
9 l 7 • s ~. t:l • 
.:; ~ q. 
r;.11. ... 
911. 
,12. 

ARrA 
o. 

22. n. 
l ~(). 
2.5q. 
3,0. 
'438 • 
553. 
675. 
fl iJ Ei • 
94 'l. 

1 r q n. 
1243. 
1 '¼ r, (I. 
l~c2 • 
1 7..:. f:,. 
11!92. 
:! !.":A• 
;;- ;"2 4 • 
2 ~ •] (,. 
2 'j': ~. 
:1:2.~. 2equ. 
~, '. 6. 
~223. 

~lSl b~~~CH STC~Y C~ll~ FLGCO 
FINAL FLCCC PROFIL[S- nou,ro ?, 

HAlj.SllJf.ft CAKLAt.O CO., fJ,lC 
1i::, ~r, 1 .o A~.c !;ire YP. o•s. 

KO TA~L[ ftR CROSS S[CTION 1,.r 

KO 

500. 
2102. 
7 ~ 0 '4. 

13727. 
2£'. LJEi2. 
3??38. 
4't l6b • 
~7823. 
7:3.197. 
q,3u2. 

lfJY152. 
131'7£, 0 • 

l':i'tl 9U • 
11 11;~37. 
2i•I. ,,(;b • 
2 jlj lj (, l • 
2u'+ll7. 
29'" 02'+. 
3271.5'+ • 
3(, 1 '+~9. 
]>-1 11C:1 Cl'l • 
'3 el I. 
.'.tficq57. 
!:d:lf. g3u • 

I\C oY ~[Gl\[NT 

1 • 
2. 

1q. 
7 q. 

285. 
7 1 '+ • 

1~79 • 
2210. 
3~55. 
'4 7 7 6 • 
642 7 • 
BJH. 

tcto~. 
13214 • 
1c1.h3. 
2 , j 7 • 
23Q(;4. 
21:! ;- G't • 
324'+7. 
37~35. 
41HL2• 
'4 6 '",E, 1 • 
5?4f,0 • 
!;iH ~ 2 h • 

12. 
:! ,. 7. 

1'160. 
~ l 'i 3. 
543'3. 
flJtS. 

11~1'".!. 
147''1· 
18~6 1. 
22705. 
27 ~~16. 
3:!172. 
~., '41. 
't2N29. 
41"610. 
5'+t,8.?. 
h l '13 h. 
ti1U62. 
7• :l5fl. 
t1 J 7 25. 
891'12. 
':16Hbl. 

1 J 'l ~ l.i A• 
11.1110. 

205. 
7q2. 

tf."53. 
2748. 
4 r15 5. 
~~57. 
12.q 3. 
910~• 

1112Y. 
l~jl5. 
l5b55. 
18144. 
2 'J 7 7 f1 • 
23•,~3. 
2l 't b :i • 
2)~112. 
3;,,90 • 
.3 ~I i:;,.':J 6 • 
3 'J '+?';I. 
42·-<an. 
46£-6'5 • 
5 4f, 5. 
'1tt:rn-t. 
511.t+?l. 

/ 

~1'1. 
1f:20. 
'+ L 13 • 
7701. 

12303. 
11sq2 • 
.:'4 320. 
31 HO. 
41 l !'8. 
'+'1443 • 
59761. 
7::iLR5. 
8~4!ll. 
9Gf2A. 

ll'+:.45. 
13ul~7. 
146'1.::2. 
163,-61. 
lf'l11t:H5. 
l':1111C6. 
211~h7 • 
23f:"i73. 
2!;f618. 
277B7. 

PAC.[ 33tc • 
I~ 

\_~) 

I 
I 

-~) \ 
I 
I 

I 
j 
I 
I 
( 

l 



)(£.1., .5111175 
HV t,5/lH76 
LOAn 12/17/H, 

kf~ T t•RAr~Ct, ~TU,Y Cf,fli'I fLCCU dA211-SllJDY 9 Cld(llt,l, CO•• t'll 
r1~1L FLOOD PRDFIL[S- RDUl[D 21 10, ~ !LO .,.o 5CO YR. G•s. 

RATH C H&LE FOR SECT ION 16.115 DA: I• L H, [LO AR[A Cf~ ---------Hl<ES FLCCCfD•- ........... CSH 
DA"IAG[ CHAN~[L flO~-n•~ 

0 e,-i5.E:L, u. ,: o.o 
DA r: K Fil LL PBA.4 1:,, • 7 7" .9 11 • 11;:, ) • fl L l1 • lJ Q 

I HE9.71 11 7. ,1 110 • 0 u. r o U • C lJ o.oo 110.00 
2 8q1.f.f) 5'tb.6 2E: ~. IJ f, • ( C G • U 0 C • C U 26f:. !) C: 
3 8 ';~ • 3!'.i q77.~ 3i'5.o 0. 0 G il • o a r. • 0 0 5P!l.OO • f!Ctl.(1,3 15')3 • ':i 't'" ~. Cr n.oJ O.OJ L • 0 G 'ltit..oo 
5 ~L2.3U ~7<'i7.4 ~75.[I 0 • ii 0 ·, • r. C l. CC 575.ur 

SIG~UT TAUL[ FCR SECTION 1 b. ()~ 
St G •o cs~ TOHL I ' I 

N C • 

CRIT 
[L[V 

HR7.5 
tlbU.b 
llB'J.1 ,rnq. 2 
88!:t.lf 

FRICTION 
SLOP[ 

.r.ot7H 

.1}0008 
•:. 0 i. l 3 
t II Q (1 lJ 1} 

• l D [Ji);'.' 

~---------------------~---·---------------· .. ·---------·------------- ................................................................................... ---------· 
I I ISChARGE CFS IH;. 2 5 • b 'i • 0. 

11 C • vELGCITY FPS 1.qe .3B l It (J C " C f, 
2 [ l~OlAFG( lfS 2 6 5 • 11 R • 11.i 1 • (- . 

;,._t~. HLCCITY FPS l • 2 r,_ .50 1 • t li .n 
" ii~CtiARGf CFS 3HS. 20~. 140, "· :!H~ • l1[UCITY fFS ,"1 , 52 • '1 :' • 21 • CISChARGl Cf S 4 115. 2 4 ti, 1 41 • 1,. 

ti '5:,. VfLfCI H FP~ . .. • 2 .. • 70 • I 7 ,. CISCHANLL CI S ~ Ii,• 2 BA• I 4 I • 14S • 
~7~. HLOCITY FPS .. 3 ti • 19 .s1 • l '5 

J f.Lt ~ !·H9,7J KO ?5'i3, 579. ::" I l 3, t • 
:: ELL V fYl.E.( Kil 88...,A • 392 4 • 4 78'1 • 1 '-1 J • 
' EU V /;G~.3~ •• 33qr\2. 11q~5. 12434. ~£23. 
ii fLU ,-. Gt!. 1 ~ • ll t: ~3 .. 6. 33 .. 'Ht• 1%84. lll711-
s £Lt \I -, l' C'. • ~ C KO 137416. 6Hq37, 338]':.. 346f..'t ~ 

•• 



AREA 
o. 
I • 

11. 
2,. 
63. 

144. 
257. 
392. 
~-Ha 
719. 
9 (lb• 

1114, 
1339. 
1 ~1:15. 
1H50 • 
2132. 
24?. C, 
27 l O, 
~ , n 1 • 
3;1fJ2. 
3~83. 
387~. 
41,; b • 
'4 '4 5 8 • 

UL:;J PkUlCH STOP-.Y CRfll', Fllh:O tU ~ S.TUL.'!Y, CAKLAt:U CO., 't-,IC 
FINAL FLCCO PROFILES- ROUTFO ~, lC~t luO Ar:~ 5~0 Yk. o•s. 

KO TABLE FCR CROS~ SfCTION It.Cb 

KO KD r,y S [.GM t./,' 1 

12, I, 10. I • 
215. 1 • 212. 1, 
6911. 1. OH9. I • 1530. ao. 1 :- q2. 1. 

3216. e63. 2;.'138 • 2. 
62UA. 2~98. 3724. 54, 

1 j 5'14 • 48 71, ':;3':. ~. :ma. 
1f-1;67. 7995. 722':l. fl] 1. 
~"R27. 1 I lBO, ';J!iO]. 1716. 
3, 87G, lE::222. 11~81::1. 3C4] • 
4J255. 212AS, ltt~,7il. 4F7 J. 
':~948. 2(G79, lri740. 7209, 
[l;; r-,94 .. 33?8t. )9rl'J?, 1t•07 (.. 
7f,713. 4~234. 2 t' t: ~'?. 13f1)9. 
9:?f12C. 47~15, 21. !::!:1½. l'H7G. 

11 0 31. 5bl79. 2°>l'll. 2":i425. 
13,,9b3e l.~822. 3;:.72i. ~;''!.82. 
l')<!.F5'5. 7E. 2't6 • 3H 11, 3995~. 
111--,793. PJ2q3. 4 'l :!' ~-. lj • ttA(Jt. 
2l!tl''(,1. 90P,~l. 4 '+ .?~9 • ~t-,955. 
22f216. 11111Je. 'I 11 't ~ '5 • 66717. 
25,291. 12'14u8. 5275~. 77'::,63. 
illil\3~7. 13fl'177. 572~1!. 89~5'1. 

PAL.[ 341< • 
~. u 

I 

~/ 



RATit.G TABLf FOR S[cT ION •o· [L[V 

u ~a6 • .5l1 

~fST BRHCrl STJ~Y CHEEK fLGCO t1A - STl!DY, C.>KLAN[I CO., •Jc 
tlNAL FLOCC PRCFJL[S- ~OUJtC ~. 1'~, 1(0 A'.O 5\C YM. c•s. 

I~• I 
AREA CFS 

o.o c.o 

DA: l • u 
---------ACRES fLCCCfO-------
UAMAG[ CHANh[L ~ON-DAH 

CSH 

6UK FL LL es 5. 1 :,2.1 7( _,. ,, • Cl I) 

o.oo 
e: • ~o 
fJ. r, u 
o.oo 
r.c.o 

o.oo 
J.(10 
o.oo 
,.r.c 
U.Uj 
o.uo 

o.oc 
r. a ::i 
?•QQ 

I 650 .u 14 l. 4 
2 052 ..12 3'51) .q 
3 sc5 •"lfL 1163.i.:, • ec;e.nn l1i~H1.:? 
5 qc2.!;: 2598.6 

SHHfH TABlf FCR SFCTJO~ l 6 • l 

C. S 11 lUTAL 

l Cl SCHAkGf CFS 11'). 
uo. VELrCJ TY FPS 1 • 2 (, 

2 f[SCHARCF rFS 2(,S • 
~t,~. HLCCI Tl FPS 1.2 H 

~ [I SCMAfiG[ Cf") ~IJ':). 
~I.!~. V[LOCJlY FPS • i-.9 

• CJSCH~kLt CF~ 't S~1 • 
"'::: ~. Vll<r!TY FPS .4 9 

~ [[;;Ct,ARGf CF~ 57~, • 
:. 7 !: • >I.LCCJ 1Y FPS .32 

I E Lf I nqo.t:1 KD 3 1 .. 4. 
2 flt I e 92. 3:: KO 8 712. 
' El t 'v f-9:1."fl KD 28GH2. 
~ fLFV r 9B. t e KO ':)'53!9. 
5 [ LE V ijC2.32 KU 1229~9. 

IH.G 
2£5.c 
3e ~ .o 
zt~~.o 
5 7t: • L 

I 
~ 

30. 
.35 

117. 
.5 0 

2ii2. 
.36 

2't 1. 
.28 

?9 ll. 
.20 

H36. 
31.ilH. 

15)9'3. 
21::1:!.1.3. 
t]Sf,6. 

SL§ •o 
r. 

Hll • 
l • ti q 
14 2 • 
} e6b 
1 q 1 • 
1.03 
146. 

.11 
llff. .~ ':) 

;'j Ub • 
4716. 

11 C6H • 
17bnf,. 
313-H .• 

o. 
• I 8 
(i. 

.21 
H. 
.23 
6e. 
.ie 

15 '1, 
•Io 

2. 
17h. 

C 11 ~. 
f: 2 21 • 

213 6 :.! 7 • 

l• 11 U W 

(; • .:. 0 
U. G t1 

110.oc 
265.0C 
JR5.0f 
4~:'l.. 0 C 
57~.0LJ 

CRIT 
fL[Y 

&RP.. 2 
f.l&q .15 
AR9e8 
f18'3.9 
!190.l 

FR ICllON 
SLOH 

e!JCJ22 
• (.(I 09:! 
.J00lR 
ell0007 
.:CI002 

• 

0 



SSF, >LG4•. • lll/7Y 
R[V ~/2~/lfi 
LOAG 12/17176 

ELEVATlO~ 
88f.3v 
~ e 7. 
Et 1-1 B. 
tHl f::I. 
&5 (.. 
891, 
892, 
~9 3, 
~ 9 q. 
H"i ~ • 
AGt: 1 

t' C, 7. 
t1 9 8 1 

F., f: • 
C, J O. 
g ~ l • 
5 fJ 2 • 
9" .5. 
') '4. ., ~ ~ -. 
91 6. 
9 f1 7. 
i; t p. 
g :.. "i. 

AP[A 
o. 
4. 

1 5 • 
31. a,, 

174. 
;iq5. 
437. 
55 fi • 
17 3, 
YC.8 • 

117Y, 
I 't l O • 
lfb~, 
'1535. 
;2 :' 1 H. 
:? t; 1 7. 
,27Y7. 
"3ifl8. 
n79. 
.3h71. 'G f, ~ • 
·~~34, 
,, t 'I "i. 

~i,,r 1;~~1.rn SHH rrru n (JCll ,,.,•• .nuor, cn1.Ho co., nc 
F]NAL FLUCO ~RCFIL[S- HO~llD ;, lt,.~ !CO At.U 5(0 YR. ~"5• 

KO TAOLf FOR CHOS~ SECTION liol 

KO ~o tlY ~I.GS[~! 

45. I • .q .3. l • _, 32. 1 • !!C. I, 
13&;,_>. • k71. 1 • "' 1925. 271. 1 64 J • I • 

~97;>. I::> 2 7. 2 72q. 1. 
73 71. 1., 58 • 4 1 CJ:! • ins. 

)?{l'::i~. ~ 112. :=. dC,li • ,. 2 5.. 
J.7CJ!.2. 91611 7 fl 2 f, • 1 l 5 4 1 

21~1oa. l~t48. •i '; 6 -, • 2C651 
~d'-5?1 I /f 7A, 1:'>31 ~- ~ 5 3 E. • 
'11 p 3~. :, :J 9 3 2 • 1 4 l• 'J 2 • s:. 2 7. 
':;'II" 0;, 1 2 Hf• Ii fl• 11:11. 7'-J58 • 
l:16H<:h1 • 35 ;;;;p. 2 •1 .q I'.' 1 I llf7b1 
f:t.~'4~. .Ii~ lj ?9. ~'1~63. l ':, ,) H ~ • 
Cj fl 1 ] k 

1 t,·~ti~. 2tl=If,. 2. ':il 3. 
J1f6~7. tl/:<f-98, '1. - ,. "l:: 27'ffJ.~. .... .:: ... ~. 
13,1-122. f, 1..1 tJ3 4 • ~?ifl}q. .:;4L61. 
l ~1 'l q 't : • 1~ uq_!. • ~ 1t If:,• 4/t5G. 
lB; 871. 9 I t, L; • "-l4'i2. 5 734. 
2i;?70H, 1r,2't~3. 'I 5 tt 9 l , !)•1774 • 
2~o-ilt"~5. ll'"-!7?. "l'J7t 1, ti~!:!:-,~. 
21~,J.i-7'4. 12'-"38, 5'+• 1 86, Al r 3H, 
2•-1:,; 726. 1 '-1.:: £.l f. 6 • 5~ E:21! • 9 ~~ lj". 

p ~bl .1!11\ • 

\ __ _) 

\'--.__/ 



RATll,C TAbLE HR SlCT ION 
10, [LlV 

J 8'H,.5tl 
BA~~ F~ll ~9e.1 

l a5g.7q 
2 9Cl.Lol 
3 9!1.7, 

' (:H2.'f 
5 q(4,l9 

:.lfST bfi6J,CH STC"Y CRf.ft,. flt.CD tiA2. ~Tl.JOY, C:i.l\LA"C, CO., .-1c 
fl~JAL FLCCC PRCFJLES- HOtll[[J ~. 11,, .(, 110 A~O 5\,.(J Yli.. a•s. 

10.q DA= I , 0 
AREA CFS --- ------ACRF. S FLOOCEO-•--•••• (SH 

OA>,AGt CHAN~fl l,ON•UH 
a •. 1 o.o 

2~ • .3 7~.6 !, • .10 ll • 0 0 {'.;) 0 
q6.b 11 n. 0 I). 0 (I o.oo r.. a o ~t O •DP 

261 • 'f 2(~.o o.nn J.cc ~. ~ 0 ... 5 • 0 0 
3k0.~ 3f,5 .o 0. (j[J ·~ • 0 C r • ,1 o 38 5. 0 L 
521.7 'f5~. U c.o~ J.oc 0. :1 J -45~ .• 0 .3 
9.B.3 57~.o ll. (I 0 o.co J. (i (j 575:i.00 

SEE•EH TAELE FCR SECTION l t:i. 9 
SEG ~o 

CS~ TOTAL I " • 
N C ~ 

Pl,G£ ?t, 

CRJT 
f.LEV 

H9S.3 
A99 ,3 
89'1 .b 
699.7 
899 .9 

FRICTION 
SLOP£ 

• LIO 331 
• JO 2fi 1 
• ~023 'l .cot~:d 
.2006'.) 

--~---------------------------------------------------------------------------------------------------------------------I l JSLHARG[ CFS 110. 11 • 04 • 4. 
1 1 0 • •fLCCJTY FPS 1. Ci 5 ,32 2.0~ .21 

? CJSCH•RG[ Cf s 2 I) 5 • 61, 1 7 2 • 3'' .. 
~ li ~. >ELOCJTY FPS 2 •Cl .52 2 .'+ ~ ,44 

.l [J SChARCf. crs 3e s. 1 n 1. P22. 62. 
3e5. HU,Cl TY rps 2 • 04 .":A 2. f, l .~I 

4 CJ5ChAl:GE CFS q ~- 5. 127 • 2 4 ll. no, 
~ ~!:. Htrr111 FPS I , 79 .53 2. 'f .j ··" ~ LI SCtU.RCE er s 5 7':: • uu. 2~1. 14 3. 
~1t. vELI.CllY FP::, 1.28 • 'I ll 1,87 • 41 

EL l V l- 99 • 7 ':i KO 18~9. l 6 r. \ f,l 2 • '8. 
~ 

lLH ', iJ 1 • l' l KO 51 ;., 7 • 11 6G • 3.!0b. E13. 
[ Ll V 9tJ1.7'! KO 7928. 2Ct1. 'f 618 • } 2 'f Cl• 

4 Elf V Gr2.'f7 ,< D 113Q~-. 3172. t:if-42. 2181. 
C llf V cc4.15 KO ~253). lC 74. 9889. ~~67. 

• 

0 

' 
' \__,/ 



~~~2 )a L9/IJ/79 RE,.,. 05/23176 
LOAD 12/17/H 

ELEVATIO~ 
856.50 
89 7 • 
fl',H • 
fjqq. 
q \.JO. 
qi' 1. 
9U2. 
9~3. 
5 LI.I• 
g .'.!5. 
9, 6 • 
9 1.o 7, 

.'3iai, 
5 ;9, 
51 0, 
511 , 
912, 
',13, 
914, 
1:11 5, 
Sh·, 
~ 1 7, 
c; l fl , 
'3 19, 

AR[ A 
G, 
2, 

1 •• 
55, 

12 l , 
Z6 l1, 
42 7, 
634, 
fl fl 2, 

1171, 
1 lj U l, 
190~. 
21CJ1, 
2 c, 3 4, 
3:.us. 
'+ ,' £ 1, 
4(,~ L. 
~?S2 • 
') 8 ~I 8 • 
b3H5 • 
6961 • 
75311 • 
/\ 11 't. 
Al:'31• 

~l~T l•RA~.Ctl STUt-.Y CRf[K FLOGD H.C Sl!JDY, CAKL/J.f-0 CO., /"IC 
f!NAL FLOCD PR~FIL[S- ROulfO 2, lJ, St, ICU 11,U 500 YR. c•s. 

KC TAUL[ FOR CROSS S(CTION lo.5 

KO KO ev SCGMH!T 

25. 1. 23, 1. 
?82, 1. 2h O • 1 • 
B 4 8, •• fl35. 2, 

232G, 271, lq3o, 100. 
5l"lS, 1159, 3~72. (, 0 , • 
'Jl2b, 241.1 0, !:- 12 D, 1~60. 

1"s2n. 41313, 7 1 4 f., 3 ... 38, 
21 1 9~. 6':.35, g" :51. !:l l 12 • 
21}5uCJ, 97'1 R, 11 qf,, 77lh. 
391"f,(!, 13257, l• B3. 11(',!9. 
49~53. l 7~1.16, 177~A. 141 l,l, 
£,LL}79, 24!60. ~J541, !Be US. n~q7:. 3• SE, 24~fi.S. 2tt4~7. 

lUt:.?bl, ltfl~~. 27c.1..n, ~2 79, 
13~~39. b,,~7C, :,H 1:-i! i). t11334. 
11:qt:,5. 7~(12(. 3~f-39. 5131il=i. 
17'1'16lf• 92H.3. "'., r "6. f.~ :'::i~ .. 
22'J:il4. ll 1fl5,..,. lt .. 4 ~ S • 73~'il. 
2E.577P. 13::43'3. 49(1.:i. nf.:,cs. 
3(4'114. 151161. :,'17t: 1l. 9~. 7h. 
3403011. 17:51ld7. t,i,7]0. ll~h49. 
~cq~~i;. 198700. L~ ~SB. 1251'.d:~. 
•• ? "i u. 2~~-•t::Hl • 69150. 1H,57. 

Pl(.[ J(.K • 

(~J 

~ 



"~P2 ~-- [S/ll/7S to~,., 05/~3/76 
LOAt 12/17/76 

ff AT HE TABLE FOR S[CTJ ON 
~o. I LEV 

~ 9Cba4ll 
bA~K FL LL ~ Cl:: .l1 

1 G(8.93 
2 9( 1:h( 7 
3 910.11 • 510 .39 
5 GJ(l.,87 

1,11 ST er,At-.Cll STU .. Y CkL[I\ fLOCO I-IA.t STUOY, CAKLAr-.:0 co., f',lt 
fltJAL FLr,cn f'Rl)FlL[S-- r<0lJTE0 ::, 1~ ~r, 1'0 A,'0 5ft' Yrt. c.•s. 

lf, • 99 DA= 1.0 
AfiEA CFS ---------ACRES FL cocrn-------- CSH 

UAHAGt lHA~HL PJON-lJ~H 
o.n c.o 
5.u 1 7 • '6 I • L (J u .. oc ti, Ca 

l 4 b • .2 110.0 o.ou 0 • ll G (I. 0 (, 110.ou 
285.7 26~.n Q • C 0 .1 • ll G n. o •1 2bt.,QC 
385-7 38!; • 0 :: • n (, :. • r C .J • 0 ,; 38 5 • 0 G 
456 • .q "I 5!", • 0 c.uo J.O~ C • 0 0 45 5 • 0 D 
5:1'J.l 57~.o jj • 0 0 1.uu i.oc s1t..:::c 

S[G~EH TA~l.f FOR SECTION lb.,'::19 
SLG ~o 

C~M TOUL 1 < ! 
N C ~ 

I LI SCHARb[ CFS 11 0. o. 12. 38. 
11 0 • v[LCCITV FPS 1.45 .4. 1 • 7 ~ • 3f; 

2 [ I SCHAKG£ CFS 2 t. J. Ao 14 L • 1 I 7 • 
2b5e vELIJCl1Y FPS 1, 77 o6b 2.32 " OJ• 

3 ( 1 SC HAR GE CFS 38"1 • 2 1. 1 U 4 • l R tJ • 
~' lj ~ • vfLGCl TY FPS l.b7 , 8 0 ?.1:.9 • t, 2 

• CJSCHAKLE CFS q:. ~. .12 • 2 (i,. 21 7. 
q ~:5. v[LCCITY FPS 1 • A::, .87 :: • f, 2 .b4 

0 [ 1 ~ChAiH,f:. CF 5 5 7-S. ~8. ~37. 28 ,) • 
~ 1 'J. vELCCITY FPS 1. ·19 .93 2.c.2 .64 

1 L Ll, C'j f.Jj .9 ~ K fl 1 H h ~ • 2. l 2bf. • El 
2 f LI ' ', !.J9. ', 7 KD ti 21 7. q3. 2271. e5 
~ E Lt, GlO.] l ,r f:. 2'1 A. ~12. .3.) 21. 91 

• Elf• ',}(i.3'7 KC -17; 't. 512 • 3~27. 68 , l LI v , 91 C .o 7 KO 107(~. l li 3 't • q 't 79 • 15 

• 

P<GE H 

CRIT 
fLEV 

':tl)7.,f, 
90b.3 
9UH, 5 
1')0H .6 
'jCR.,7 

FNICTIO~ 
SLOPE 

•l033h 
.(0389 
.t 037f1 
•CO 34 l-i 
• oo;::a" 

• 

0 

\_) 



•sn >CGA..9111119'' 
REV ~/23/76 
LOAU 12/17/76 

[L[VATIO~ 
'hl:.'l!J 
q(;J. 
1E8. 
9: 9 • 
910. 
c; l 1. 
'912 • 
c; 1 3. 
c; 1 'I • 
'11-;. 
91 I:• 
917. 
G 1 (l • 
9iS. 
'32U. 
9; 1. 
c;;:,2. 
S~3. 
524. 
~25. 

AREA o. 
6. •o. 

159 • 
357. 
62(:i. 
955. 

135 7. 
1H20. 
23e1. 
29'1 'I. 
J £UC:'• 
ldll 2• 
51! 8 • 
5R 19. 
6f.5 r;. 
7 't 2 1 • 
8152. 
8q6'1. 
9"135. 

9:: f • 1L5:J7. 

~[ST ER~~CH ST On C~lU. Fl OrL HAl. STUOY, CAKLANC co., ,ic 
FINAL fLOOU PHOFIL[~- ROUTED 2, lu, - , !OD ANO 5CO YR. o•s. 

KO TABLE FOR CRO~S SLCTIDN ll.53 

KO KO IJY S[GMFNT 

69. l • ""· 2. 
6iH. I• ~ Ll8 • q5. 

2:181. •• 1352 • 70~. 
5115. 252. 2021. ~b~1. 

l I 69~ • 12DA. If 744 • 5717 • 
2 flJf29e 3 2• 5. 7 ~ .r., 8 • l 'LHu 
322~2. b585. 9bq3. 15979. 
'l!t.43. 11532. 12r,7u. 23-1C9. 
h6A59• 1~:~01. 1~:-9~6- 3~~50. 
9 '112. 27156. 11:,::: "fa • 'I 3!. 7 2. 

117571. 3827l. ;, j "I :J-3. 5')6'13. 
15Cll4. 5~12Ae 21::.~ 3 • 7)3(.fu 
)C,~ .. bqe 12 .. u1. 31Sbll. 91'119. 
241-,5.33. 9~1-132. 36f2LJ. Jl"i125. 
3~ 145. 117E46e 41~47. 1'4•. 7~C. 
3:J5:6ft. l"f~9;:4. 4r'l711. 168~.3~. 
'12lb)f. 171h73. 52111. l97hlb. 
49 4 -3 G. 2•:2ff9. 517f,3. 2 3 '114 5 • 
~f,~728. 23-1;10. 6 ':.t;-S6 • 265i-i35. 
l•11n. 21e:159. 691-115,. j C <t ,,75 • 

PAU( 37t<. • 

0 



~SP2 X[. [91] ]/JS 
H~ l5/23/7b 
LOAU 12/17/76 

UlST HRAhCti STO~Y CKLf~ FLUCD 
f!NAL fLOCO PRQffl[S- ROUT[O 2, 

HA. STUDY, C-'KLANU CO., pi,(C 
1:, ~c. 1:0 A1~0 sco YH. a-s. 

ROAD S[CTIO~ 11.C 

NO. HW tFS HL 

u 906.15 1.:.00 o. ~n 
] 909.55 IJJ.00 .au 
2 911.ll 26!:: • 0 J ! ,, 20 
3 911.~'3' 3R~.oo 1•04 • -q!l.lt.9 '655.00 .HB 
s 511.ll 5 7~ • C iJ • ': 6 

Ml~ ROAV [L[VAT!ON 
OP[NING NO. CULV. H[IGHT ~IOTtl 

tO. CULVERT& COOE OR O!AH 

I 2 !2233. q .B2 

@ 

H CSM 

C • 0 !l 0. La 
i;oc.1~ 110.!!0 
':ifJ':i.91 2f,5el~ 
S 1 C • .55 38~.JO 
SIC.61 "''5 !:. • ,: 0 
51].05 575. co 

~ 9lC.5C 
LHGll- U/S 

INVtPT 

21:. C IJ 

0/S 
ltVERT 

q06.75 

INI 
CLEFF 

.032 

P f..Gf .!&b • 

\ 
\ i 
'-.__/ 



>EG.09111179 
i"-!CV IJ~l2.3176 
LUAU 12117176 

HTJl,C TABLE FOP ~£CTJON ~o. ELEV 

3 ~Cb.~ll 
~ANK FLILL 90E.a 

I 9r,9.9~ 
2 ~11.12 
' <Jlt."i; • <Jll.til 
~ 911.64 

L.[!-.T i:k/,tCh SlCf,,Y (filtK Fi.OtJl'l HA}. Slt1fJY1 OAKLAf,,D CO. t i,t}[ 
F Jr.lAL FLCCO PRGF ILES- ROUTfO ?t 1 h ... ( • l f,O Ai-0 5 JU YH • 0"S • 

1 7 • l DA: 1.0 
AR[A CFS ---------~CR[S rLCO[[O-------- CSH 

DAMA&f Ct1.At~~[ L ~ON-[IA~ 
0.'1 C • 0 ~. : l? • -'I ( • ,j 0 'l • 0 C f • 0 0 

3 't 7. 3 I l O • 0 (). (l 0 0 • ll C f • C: u ll u • 0 r 
t:if-0.'1 2t-~.a l.l • .'.. (1 o.cc r·. o o 2b5.0Ci 
7-52.fl 3n~.o :i • ~ C •J. 0 J L •Ci(. 38 5 •(JV 
7R 7 • 9 ~~~-0 r.oo ~.GO o.oo 't5;1.0ti 
H ~ 2. I 5 71.:. 0 0. r1 0 J.uo L .uC 575.oe 

S Hll"E f. T HHLE f CR SECT IO~ l 7 • 1/ 
S[G ~o cs~ TOHL I 2 ~ 

N l ~ 

CRP 
EL V 

FRJCllON 
SLOPE 

qi:n.& ... o u 4 n 
908.3 .co044 
~ OH .5 .,Jt67 
~06.~ .crOOl-14 
9DH.7 .LCllb 

--··-------·-------------------------------------------------------------------------------------------------------------I t'JSCHARr;L CFS l I O • 5. 55. 51. 
11 Cl • VLLCCI 1Y ff::; .5q .2. .bl • l n 

2 [ISCHARGE CFS 2t ~. 30. l 0~. 130. 
2 t- 5. HLCC!TY f PS .n .39 1.oq • 2 7 

3 Cl SCt1ARCE Cf 5 3/1':i. ~ (,. l "5. 1 ~ IJ. 
305. v£c nc1 Tl FP5 ,92 .~2 1 • 't '~ • 3<, 

' CI Htll,RU CF£ 4c,5 • 6~. 1 l\ t, • 22~. 
4 ~\ '5 • vr:U'CJ TY FF~ 1.11~ .6~ 1 • '1 p • j'_; 

• r 1;..CH/i.kGL Cf S 5 7~ • 83, 2 0 5, ~&'t. 
~75, vrL:JCITY FPS 1 .. ' ~ • 7 !i 1.q~ .n 

I fl t \I ';i r,q -~-= ,o 5"tB7. 22 I• ~7 't 1. ~~l<J. 
? f Lf v 911.t~ •c 12'lef! • l ~ i:; ~ • 4nqi,. fl75. 
,I l Lf V C.)),'lf t\D l.4 8 1 '+, 1 Li 7:!. Sf),2. 1~l<J. • lll v I; l1 •':: l ,rn l 1-"'ibtl;' • 2r (,~. snsq. 17b5, ., EL[v 911 etl 4 KO lbR'·l• 2HO. 6)fl. l! :! 5 0 • 

• 
,,-~, 
\,_) 



li;F2 )f(l -9/)!/7Y;, 
~Ev '1111111!'-j,nnb 
lCH 12/17/H 

fLE\IATio~ 
IJl'E.40 
907. 
'H.8. 
g,ci .. 
510. 
Gll. 
512 • 
513. 
Gl',1. 
';!} ~,. 
';ill',. 
91 7 • 
51H. 
519. 
92C. 
i;:: l • 
522. 
9~3. 
s: It. 
g2:j. 

ARLA 
D, 
6, 

40, 
l :iG • 
3~ 1. 
f. 2 f:,. 
G~5. 

1357, 
lk2 0, 
2 3r 1. 
.2':!4,.. ~ 
.36tl9. 
.q 34 2 • 
5)fl8. 
5il7CJ. 
f.Fi~o. 
7421. 
fl lq2 • 
6 Gf 4 • 
9735. 

c; ~ 6 • 1 [i !... '.J 7. 

1..'L•,T ,1i'ArJCH STC~.Y lff[t' FLOC[J HAZ.STI.JllY, CJ,,t(.LA~L; CO., t-JC 
FINAL flO(C PkOflL[S- HOUlfD 2, ~o •. • lLO A~O ~toy~. a•s. 

KO TAOLE roR ChOSS SECTION 17,1 

KO KO "y ~LL~LNT 

6 (j. I • . 66 • 2. 
f.:l'f. 1, J.;Oft • 95. 

2r.,31. •• 1 j 5 2 • 7 C :i • 
fi 715. 252. .!ll21. ?D1, 

llf,',2. 1208, 4 7,q 't • 5117. 
2 [1'6 2G • .3245. 7 ( '6 8 • li,J36. 
3?282, E:5tl5. 9 (,9~ • 15975. 
47f.4~. 115~2. l:: t-1 :, • 23409. 
6C: 059 • rn301. l ~'J~b • 3;.,~50. 
91112.. 27!5~. !G';,40~ 't3~72e 

l1757J; 3b276, 25409. 5~l:'f3. 
l~l?ll't. 5~12~. 2"/553. 71 !f- 6 • 
19"'• 69. 7~"G7. '\ l 'i I, ll. 9141q. 
24~'J3.5. G.3A32. .ll f2~, 11~£J2ri. 
31 il45, 11·1r,4o, -\1547. 14:,73C. 
j':,'lu68. l't~r:i24. 46711, 1&114·~3. 
4211,16. 171t73. 52111. llJ7~1t,. 
't9,' 4.3f' • 2---::.u.c;. '311 r ~ .. 231•J'tq. 
~f 11728 • 231:78. b~U-f.. 2(l':~3~. 
E-. 't 7 7 2 2. • 27':• .. ~9. b'::161~ • ~f:4(75. 

PAGf ~91( • 



w5P;'.; )[C.[5111119 
HV""B'9/23/76 
LOAD 12117/H. 

WlST ERHC~ STC•Y CH£< FL'lCU HAl.. $Tl1DY, OA•LA~L CO., MIC 
Fl~AL FLoco PRGFILES- Rou,ru 2. 1c. M , 1co ANO 5 • n YR. Q~s. 

---------·--------------------80/80 Ll5T CF INPUT OATA·--------•••---•••-•••-•-•--•• 
LIN• 
CHA~rr DISCHARGE 
[IS.CHARGL •l• 
[NJ 
kU,CH 
S [(,Mf. t-. T 
l~VI..LL'[ 
SUMl•T 
id,// L L, [ 
Sf(.Sf~T 
t,Vl,LL,f 
~(l.t [t.T 
NV l1LlJl 
S[f t-1f IH 
MVf,U.;[ 
St:CT]~N 

l 1\111 Al·LE 

le• 0 
16.0 
.21. 
1e.o 
• ll25 
I B. C 
.025 
l i!. 0 
• L 2 :": 
18 • 0 
.2~ 
tp.o 
• 12 6 • 
-l., • 
-1 't • ti -~. 
I • 
5. l 
17. 
11~. 
13P. 
2nc. 
3~ ~. 

1.0 
I 

2 

3 

r,,2.,. u 
G[2.4 
91 0 .1 
no.31 
912.39 
lj}2.3q 
1:ll2 .3 
912 .I 
i.:; 1 J. 4 
G l 1 • 3 
'; l 3. it 

225. 

20. 
N 

N 

C 

-125. 
-2;.,. 
-11.i. 
-1. 
1. I 
14. 
50. 
12z. 
1 ~ H • 
~~ .. 
4 (tr>; 

330. 

-5 

l.iOl. 

917 .2 
911.2 
912.4 
Q}(J •• !7 
'll0.37 
912.'f 
512.'5 
910.5 
911 ·•J 
Gl2.l 
qloe5 

-100. 
... 19 • 
... 5. 1 
• 1. 1 
5. 
1" • ti 
1 iJ C • 
13 .. , • 
16 C • 
3 Cl,. 
q C 1 • 

q1 'I• 1 
909.5 
'"1]2.39 
':Jl2.~9 
qtr>a.S7 
q11.1 
91~.'I 
•lfJ~•'• 
91 I., 
'1)2.8 
9,'t. 

---------------------DATA PCINTS o, S[CTJCN 1e.o RFCRO[R[O [Y PRCCRJ~ 

.CACS 
•~LGl"lffl.T 
tiVAILJ[ 
s;:&,,H T 
f\VALUf 
'.'If ht-' t I'll T 
t.Vi",Ll•t 
~rr!IOt, 

~LPLICATE X FO!NTS NOT CHINLED---•--••---·••----•--
1e.01 
1 I:! • t. 1 
C.15 
H. 01 
o.~5 
If. u I 
0.15 

J. 65. t~. 
1 r1 !~2. 

l fo • 0 1 
• l • 
::, 71 • 
3 l ? • 
.. b2. 
I ;:i LO• 
} 'j'J 5. 

2 

q? f, • 
Cj 2 4 • 
9\6. 
G 1 Ii • 
913 • 
918. 

f'IM,Uf AC lU~f[i 
1H.G3 l• 

C 

N 

n. 
295 • 
3 j I • 
60 r1. 
uno. 
2:J ~~-

llGO. 

2, 3li, 

G2 l • 
5;, 2 • 
914. 
q (17. 
''14. 
'i 2 0 • 

~20. 

2 '3 (,. 
3 C':,. 
35 ·,. 
ll~U. 
19~( .• 
2 G!i • 

lj :1 't • 
'•~(!. 
ql~. 
ri 12. 
q16. 
Q26. 

1775 

1115 
1 l El C 
118 5 
l lSL 
1 l .'i 5 
l ;> (· 0 
1 ;i ( ~ 
l 2 l 0 
1;: l 5 
l 2 2 :J 
122 5 
J ~ 3 C 
1?35 
t 2lt u 
J ~"' 5 
1 2 ~ U 
12~5 
1 2 l C 
l?l::t 
1 2 7 t. 
1? 1 ':: 
128G 
12El5 
i2St 

HCL~UJ•C, 
1 ,, t; IC 

1'.iGii 
: 3 L.5 
13 l L 
1315 
1 ~? L: 
1~25 
l"'i't 
1 3 ?, ~ 
1 ', q (: 
: j,. 5 
13 :0 
13,-; 
1 3 6 lo 

l '6 5 

13 7 D 

TO )I V:OLU[~ 

PAGf_ SO • 

Cl 

\ I 
'----.,,I 



1,/[~T l•f<Af.:Cll ~TCt-.Y (fd:.U fl UCO ri~l .. STUIJ'l't lH.ra.A~.•fJ co., ,-izc 
I~~l. rLOCO P~LfllfS- ~Clll[O }9 1:.~. )LO Al~D ~re YP. O"S. 

------------------------------80/P.0 LISI (f I~PUT DATA---------------------•--------
E[GMl~T lH•fi3 1 N 238. 1375 
fl1 VALUE 0.15 1 58 !l 
~l C.M[I\.T IF• 03 2 C 5~5. 13H5 
NV 1-,l ll f 0 • t: :!5 1350 
f,[ (,tlf I\. J )8.03 J IJ a n1. 139:, 
NV I.LUE 0 .15 I• U 0 
Sfl TIU~1 1e.03 i 4 C ~ 

- I • 9 2 !J • c. q2~. 110. •120. IHO 
1 "i C • ':: 18. 201. ~16. gi5· q 14 • 1'1~ 
23P. 512 • "n .i. 9 l'7. 5 _5. c.12. t 't 2 f 
t, 1 1 • 51 ,q • b5 7 • 'H6e 748. cJltl• ) '12 k 

aoo. G 19 • 8ll 1. ~',C 143C r ... •' .. 

fNUT~i~L[ 1'55 
C.tJ/-11',Ud rASUFAClUR[U 
kl CC h tH.05 I • 61.JU. tro. 11 c. a 
~fl,f'01T tA.j'i 1 N 250. l 4 4 ~ 
~JV l.L UF. IJ • l !: 1 4:, 0 
~EC! Et>. T lfl.C15 2 C :i .35. l it~ 5 
ri 111,LuE o.t~~ 1%0 
~L(.t,£1\T l H • L 5 3 N b CI• 146~ r.v;u,r 0. l t J 47 0 
!,fCTlllt.. lfl.U"i HT:, 

·1, 0 25. o. g 2~. ~ fHi. g ::1 :>. 1 4 ~ ( 
J 'S-U • s2n. 1811 • 91£! • 2 0 0. I) 1 t:.. 148'5 
.?,l ,i • 914 • 2"1 '. 'H2. 25u. <) 1 0 • !•2g 
'! fl C • '-i OR• 5 3~ • 91 0 .. <C< Q,0 ~,.--'. ~ .L'. J. ... ., ::I 

&sr. 51 lt. 7U6 • ·n 6. 75~. 91Ae 1 ~ :i 0 
8 C Li. q20. 8..il. 925. 1 '5 ~ 5 

ll.;UlfluL[ J 'i 1 0 
CCHil1ftiil M~~IIFAClUREU 
r1 ~u- 18, 07 I • 7:) 11. 7tl'l. l "'i 1 5 
:...t(,t£r'4T 1 fl. 117 I N 3~5. 1 ~2 C'I 
r.lJt.L U[ n.1= 1 ::.25 
:ll l .. ~L,\T !A,01 2 C q .q D • 153 (J 
,lV i,L LE o·. u .q n 1 '> 3 5 
:llt,~ll\J 1 t • U7 ! N e (\ 1. 154 
IJVALLf 0 I; l.., .q "i 
!, 1· LT I Ot; 1 • ii f j .. 5 (; 

- . 930. o. ',215. ::! 0. 924. I . . ., g.: 2 • 12. q~o. 210. 918. I :, 0 
2 ' . 516 • :5 !l fi • ''14. 3 4 Ll • Cfl2'. 1 f.5 

' 
. 9 1 1 • 9 4 0 l; • ':IC B • 1-, '+ 4 C. 911.9 1 H 

4 o, 912 • 52, ':I 1'+. 55~. q 16 • I 7~ 
? ,j • c:; l A• 590: 9~~- E. 1 LI • 

C:j ,, ') I BG ... 
6 ,. 9;, q. l,4 1. ':12 6 • 6. l O • q2lh 1 85 

f'AG[ '1 • 
,,---, 

'0 



,SP2 )['- (IS/] l /79 
H~S/23/76 
LOAD 12/17/16 

\HST l::k.AF\:CH STOr-.Y Ck[[K FLnno HA. ~'IIJ[l'r, DAKLl,f,D co •• f'lL 
FINAL FLOCO PkCFlLES- kGUTfL ~. lU, (, 1ro AljC 500 YR. o•s. 

--------••-----------•---•----HO/fO LIST DF INPUT DATA------------------------------aoo. 928.2 801. G! 0 • l ':'.1q r 
1.NDT•~~E 1 ::i9~ 
CQfl"l[t~ HH UFACTUREO 
REACI', 1 B • 1 l.O 435. ill !5 • lfCLl 
f.((d"'[t..T 1 B • 1 l tl 212. H·.ri5 
tJV/,LL!f • 2 l ~ l C 
Sll,Ml~,T 1 fl• 1 ~ C 320. l ~ 1 c.. 
1.v ALU( .01 ]( 2 L 
~Lr~.[f-1.T 16. 1 3 N 3G'J • l t.. Lt.. 
l,VaUE .2 11, .3 n 
~[CTJCF\. 1 ~ • 1 1 t.~5 

- 3. q:55. -2. 9:2~. 98. q 21 • HH 
1 'JP. • '3 J ~. 7 23.3. G13.7 2.35. ql.3.3 Lt,4'5 
;: 3Y • 9]~.D 2'*1. Ii 1.3 .2 241t • Gl!i,7 ' f..5 (, 
~1:2. i; 1.3 • 5 2ae. 512.7 29~ • '312 • 0 1 f ~ = 
2Gt1 • 912.l .3 0 l • 'j 12 .2 .3 C8 • Gl2,6 l bb [j 
.3 05 • 91.:::. !:: 31~- 912d 316 • 9]2.J l li l ~ 
31£l. 9] ~ .1 32f:J. 9 l3 • 7 3.34. q16,b 1670 
~qi,. 92q .q .39P.. 929.6 3 q9 • ';:1~5. lt7'3 

[NIJTAbLE 1 t,I• r, 
f L•CH 11! • 9 1 • ll 2.325. 2.325. Ji;B~ 
t[U1 fNT 18 • 9 I C 441. l f% 
ri~Al IA. .12 1 ,\c;t 
s1cr10• lH.9 I HD 

-3. 936. -2. 'J 3 L • -1. ,. 3 6 • l H.~ 
0 .o 0 Cl29.7•) q n .o o q23.3r A6 • 0{J '118.7[ 

129,0C C,18.5") 1:!5.~C 911.2.: 140,CG 917.L.( 
145.00 917.10 151.00 q1e.20 l75. D 0 CJ18.8(1 
198,00 1:120.qo 240.00 922.51. 540.00 926.lC 

4 4 j • g~9 • .3 't 4 1 • ':L~E:.U 1 71 0 
flJ[ITHLE 
lff t,Ct-. 1R. 99 J • D 45. .tt!. I 7l 5 
HUl'h , 16.g ~.o 1720 
r. n•u 19.0 2.7 so. ~o. 1725 
ilP f: ]S.Q E, 3. ]730 
ldfl;tR "::121 • 2 '32C.'37 o. Q.e 2.1 1735 

- t-. 1 924 .H -H • 92a.q7 a. 920.97 ]740 
~ • l 92"1 .h l 745 

rtd,TAt-Ll 
~[LTJC• l c • 0 1 7 t I) 

-:..- '15. s .! L' .5 -2 l t, • q~9. •150. 92£,. 7 175: 
-lf O • 9 2 "i • 2 -5 ,) • 92q.o -25 • q2q.5 l 76 C 
- {I. 1 924.~ -8. ':ll!S.8 ij. 917.8 l 76 5 
H, l 924 .ti, 50. 925.b 100. 927. l 7 7 IS 
l~U. 929. 1911. 930.5 

r '-GE. 't2 • 

,:J 



i.i· ::if·:'.'. )[G.C9/l l/7'J 
REV •~l2317b 
lCAL' 12117/71, 

Wt ST fR,-t~._:t-1 <;T(.f\'r' CF-EEK fl[,r,fJ 
rINAL FLGCD PRifJL[S- ~OUlCD 2, • ' HA2 Sl~DY1 GA~l~hD LO., ~IC 

1~. ~ , 1(0 A~O 5f0 ~~- QMS • 

~~OIAbl[ ---------------------80160 LIST er l~PUJ OAJA-------------------•-•1180 
l<fl.C~ 
l<[I.C~ 2 
;. [AC~ 
S[GfH .. f,1 
rJVI.LUL 
SU,1'[,\ T 
i. V /,l l' f 
S[l,f U,T 
r.v t.L uE 
~f(llON 

l l.t1l At,LE 
f<f/,Ct· 
kl hCI ? 
RI' ;,c r· ,, ,.. 
hlfDlH 

fNl'it.f:ll 
,flJIUt, 

U1UT APL[ 

19.1 
18.9 
1 ':I. 9 
19 • 9 
.1~5 
l G • '1 
• Of1 
l G .~ 
.1.:s 
1 (j. 9 
- 3. 

1 • fl 
l!.J 
1 • 0 
I 

2 

3 

50, 

155~. 
N 

C 

N 

ti O • 

1!:~5-
11'5 • 

1 :!5 • 

21£, • 

9q2. -2. 9~2. -1. qq2. 
O.OC 9j5.60 2~.00 qjl.G~ 73.JU q28.2l 

C9.CO 925.00 lU~.oo 922.90 115.00 922.q( 
11~.oo 521.so 122.o~ ¼21.rG 12~.oJ q21.cc 

2'L3. 

12a.oc 921.~o 1,1.00 q21.qo 13~.oo • 22.cc 
1,.5.0G q~2.3C l~r.o~ y~2.~: 16P.QO 923.Jt 
175,0C 92q.5J 161.LO 927.6: 22~.JD ~28.9[ 

c33.~ 27~. q3b.6 276. q42. 

1 '3 • ':19 I. o 30, 3C, 
1 q .9 t. 5 
2 0. 0 ~. 1 20. 2r, ,/ 2 ,, • 0 r 3, 
9,l(,9 (j::. 5. ! f. b C • 2.1 " -:.1 9 26 _,. -5. G25.~l 5, 92~.5E: 
~ • 1 5 26 .4 

~ 0. (J 
-1':. u. ': 21 .9 -5 :! • 9~{;.tJ "'5 • 1 926.4 _.;. 5 ~ '- .q D, CJ;>2.2 5. 4:, J .,H 
5 ol '3 ') I:: • ,. 5 0 • ':t2f .q i:. 1 .. 92~.9 
I L' I • G£8., 2 l~J. 9!1.2 2 U O • CJ 3q .4 
-2(,0. 9.l~, 4 -l~iu. 5~1-~ 201 • G!£,.q 

·-•·--------------•--·CIJA POJITS ON S[CTJC~ 2J,0 RLCROERED r, PRCG~lf 

H ,ch 
1-'I 1,U• 2 
R[Ht 
!-.f 1,n.r-.1 
~.\If, L I.J [ 
~f l, '-': f I~ T 
f V,~lLf 
~f\Wi:_,\f 
IJV J LU[ 
~trTJLf\ 

;> u. ] 
1 ':l • 9 
2 L, •q 
2· q 
0 '. i 2 
.?C.'J 

~. u,. e 
2. f). 'I 
0.1~ 
2 t • S 

llllFLTCAT[ X POINTS NLl CHA~GEO----------------••-•• 
1.0 20. 2(1. 
I , I 
l , 0 
l 

J 

3 

7 '5 :1 .. 
Jj 

C 

" 

1bn. 
()';- .. 
j G ll • 

31 h • 

1765 
1790 
I 7 5 5 
l 11 f, D 
l~C':l 
1 c. 1 a 
lHl~ 
1820 
la 2 5 
l ~'IC 
1 f<. :! 5 

1 e,. o 
l 6 ~ 5 
J !:. ~ 0 
1H'55 
18 E: U 
1Af5 
lb 7 C 
!fl 7 5 

1 b 8 0 
1 '! q 0 
11-i':i': 
1~97 
1 • G 0 
l fl e ': 
!CJl..5 

ACCCRD!io TO X VALUES 

I 9 I 0 
1)15 
1 c:i. 2 0 
j CJ;> 5 
1.:. ~ u 
1935 

l q 4 t 
l'l50 
ic·,55 

r<&r ~J • 
- ~ 

;_ _ _) 

\ .. _,./ 



wsr, ,rG.U9111179 ~ E v-.g-s, ~ ~, H 
LOAU 12117/71' 

U£ST BRAl'ilCh SH1~Y (Pt[K FL0C() HAZ.1 

SlUlJ\', OAr.LAfiill CD., "'1IC. 
FJ~AL FLCCC PRCFILES- µQ\JTED 21 l~t - t lCG A~C 5CO YH. C"S. 

------------------------------80/80 LIST Lf INPUT OATA------------------------------

fND7At,LE 
Hl ACh 
H~CI• 2 
ROACl 
CULV 1 
CULV , 
SECT IC~ 

u~r1T APL£ 
fi.E ~U-
H I.Ci- 2 
1-Lt,lb 
:..:t,,?.ft,T 
t,Vt.LLT 
~f{Jflf t, T 
:.vr,u·.: 
.,L1.t' Lt, T 
IJV hll!f: 
SllllL~ 

Un.IT ACLL 
U I-th 
:,1 ,-,11t ~ T 
IJV l°ILIJE 
•;u.,1~ft-..T 
rJVAL l,f 
~H,I f,.T 
N'J ALIJ l 
S[I 1 lCP\ 

-3. 943. -J. 9'13• •1• ~~~. 1G6a 
n.oc 9 fi.E.o 

£-a.oo s 1.10 
159.00 9 2.H 
H7.LG s 2.r.c 
150.00 9 5.oc 

31(. 5'1:5. 

2 J .99 1 • Q 
.21.5 - ,J • .;: 
2 1. C 2,1 
21.0 I 
3. 
21.(. 
-~ft. 9 't 7. 
-.I .. IJ. 9 2f.. q 
-3. Cl2bel 
a. 526.7 
21 !:: • s 32 .8 

21, 1 I , • 
21.s 1 • ~ 
2 l • 5 I • a 
2 1 • 5 I 
0.1:: 
2 1 • t, 2 
n • ;, ll D 
2 l, 5 3 
[I. 1., 
21.~ 

~ ! ~ 13 1 ., C 
21.q I 
0. Ji=., 

2 I , 9 2 
I). ll '+ 0 
21,9 3 
0.1~ 
21.9 

1:..i.no ":J32.1n so.o,, q30.10 
99.00 ~2~.lC l'l~.Lt q~~.!C 

J£3.DD q22.1c 1~' .• cr ~22.1c 
171.Dn q23.uC 1/7.JO 92~.ec 
2hS.OO ~lo.10 31~.o • q3b.50 

171~. 111~. 

50, 5r,. 
22S51 
16, 923.63 923.35 

-2f.,O. 9~2.e -2 DO. 5 3 0 • 'I 
-3 ~. 9:::6. 7 -6. 927 • .:'i 
o. 926.8 •• '125.5 
J O ~i • 92q.~ 200. 93::. 3 
2lb• 5 q 7 • 

50, 5 (. 

2 5 J • 2 = (l. 
N 3 f< !: • 

C 4!2, 

N f, ! 1 • 

4375~ I. 111 l~ _ 

N i~n:· 
C 21 o. 
N 1:ie.1.J 

1965 

198[ 
1985 
IG90 
I 9q 5 
2~CO 
2 0 'S 
2JIO 
2: I 5 
2 21: 
~ ,2 ::i 
C 30 
2' 3!= 
~ "t 
2 '+~ 
2 t, 0 
2 ~f 
2 is 
2 6:::i 
2 7t1 
2.75 
2 ·Au 
2,85 
2 .. q a 

2 •;95 

2 l Ul 
21G5 
2 l l 0 
2 J 15 
212G 
2125 
2\30 
2135 

PAG[ •• • 

() 
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. . )l. f9/l1179 
R[\I rc.J'23l1b 
LCAC 12111116 

U[ST ~-A~CH 5TONY CRHK ~LOO• HA.[ Sll,IJY, CAKLAI.IJ co., nc 
Fl~AL fLUCD PROFILES• ~OIJTlD 2, 10~~• \~O Ar.O 5CO Yke Q•S• 

--------------------•---·-•---aol~O LIST CF INPUT DATA-•---------•-••---------------

E~llT A[<LE 
RUCH 
10:,1.0, £ 
Hct:r~T 
t,VALUE sr~,r ~T 
i':VliLUf 
S(L::-'lf\1 
I'. I/ AL Lil 
f, (,~[J 

CUL V 1 
{.IJL V ~ 
ScC!IC~ 

UlllHLl 

-3.0 945.o~ -2.n 945.1n -1.c q45.oo 2140 
o.oo G39,20 100.00 9!~.80 JP2.on q~1.oo 

lSD,Db q28,6D 191,Dt, 9~6,n~ 20~.00 526,3( 
2C5,00 9l6,8C 213,00 q2R,71 ?2R,C0 •33,5C 
236.ou q31.~~ 31~,0J q32.nu ~~r..oo 9!5.2L 

s~:.Lo ~Jo.no s~l.~J 9!H,5u ~51,~G 94~.~o 214~ 

21 ,95 
• 21,5 

21,G!J 
O,L75 
21,95 
O,t.li 
21, 9"' 
"l. 1 5 
2 ~. [. 
2 2, C 
li, [ 
22,0 

il,00 
3[0,00 
r,511.c,o 
7Ll,,OG 

J.. ee=i.oo 
.. l • 1 

l • ~ 5 11. 35C. 
2.0 
1 N 19 7 • 
2 C 2Cj. 

? I< !i51 • 
2., 5.J. 5 0, 
1 12211 
12.c 

~"15.6U 
94q,60 
'l41.sr 
G'12.,q~, 
q4f:i.30 

60, 

'5. 951. 

92p.q3 

lOL.OO 9't5.C,C 
1.ioc.00 q43.t10 
60'HOO q41.7J 
75:.;.ac q-'IJ.71' 
q(lJ.OC q't7.30 

955. 

2CO,Cf1 
500,00 
65~.oo 
B ul • C.;;. 
950.00 

0.026 

'14':l.eC 
9U ,JC 
q42.2L 
91.i5,1£ 
q41.e~ 

2150 
2 1 ~ '5 
2!60 
:? 170 
2175 
2]8[ 
2185 
2190 
2 l '3'5 
~?::. 0 
') ... _ ( ~ 

2~10 

~~15 
______ .... ___________ .... OlTA POINTS ON ~ECTlO~ 22.~ R[CkDERED BY PRCLRJ~ ACCORul~G 10 X VALUE~ 

2220 HHH 
"FA C ~: 2 
~f11/Jlr-.T 
fl.1J:1Llll 
,;;ru...-n., 
i,V!,LL1£ 
: i. Ci" F t-. T 
0 ,V ;U.ll.l 
I', L ~•CH 
Sf{d•lfr T 
11\J l',l llf 
'J[L!'U, 1 
'l'w' ;,LU( 
:,Fl,l',t. I\ 1 
~JI/ 1,Ll'[ 
S[Cllll~ 

2 2. 03 
21.':l 
22,C3 
Q.[9 
2 2, li.3 
o.t6 
21. tl:'i 
n. r. fl 

-2 2 • t 
2~.1 o. 2 n 
22.1 
Ci • C ~ 5 
22,1 
0 • 2 :J 
2 2 .t 

n.oo 
3C0,00 
f:i uo. 0 0 

DUPLICAT[ ~ POINTS NOT CHANGcD------------------·•-
1. so. ~o. 
2. I 
l 

2 

3 

1.c 
I 

2 

? 

q3e.1Ct 
9 39 • 3 0 
937,IJ 

N 

C 

N 

2't~ {\. 
N 

C 

N 

IL0,00 
q( ,).00 
7Gu,OG 

• 

151. 

2 r 3. 

5 !: 1 • 

;, 4~C. 
7';j 7 • 

f! (i9. 

1601. 

q3q.10 
538.10 
q35.10 

200.00 •94n.2C 
5CO • 00 931.20 
790,00 '33't.Ht 

:,~_2 5 
22 3 (, 
223'i 
224/J 
"'l',4'C. 

22,5 
2?55 
22LU 
2,?6 5 
~? 7 (l 
2;:. 75 
2l8C 
2285 
2 ,'l 9 0 
'.:: 29 5 

• 



lilf~T f-!P/.1\CH 5TCt..Y CH[[f( FltJOO HA.,'( SllJDY, CAKLAl\l: CO., t'IC 
FINAL FLOGO PHGFIL[S- ROUT[O 2, IC, ~r. 110 A~O 5JO Y~. c•s. 

-----••-••--•----•-----•-·----80/&0 LIST CF INPUT OATA------------------------------
755.o~ ~~1.10 797.oo 931.I o oou.on '::ljO.t:.(J 
8[3=00 9lC=8C &G~:00 Q~1=: G titJG=r,1 c;.35~1c 
~:c.oo 533.60 1ruu.oo 532.£,J 1111 1,.00 ',3ti.2C 

12c,.uo q5~.30 t30J.~J 93~.5 • 1 .. 00.nn 43n.co 
l~Lc.rc 9j7.4t 1t,,1.1n 
-1. q .. 6. 

~38.~u ltut. 946. 

ct•Ot Aul[ 
------••-•--••-•••·-·DATA POINTS D~ SECT IC~ 2~.1 R[CRO[h[U DY PRCC"A~ 

R[Ut' 
~t.(,Htl\l 
~iVALIJL 
5Uf•[~T 
NV~LL[ 
:::.fGf"t:r, T 
r~ v t-1. Lr 
S[CTIO 

t·r,11T1PL[ 

DUPLICATE X POINTS ~CT CHA~G[D-•----••••-----------
1.n 1s10. 1~10. 
1 N 793. 

3 

0 , 0 0 
3r1 c .oo 6~~.oo 
75:>.00 
H t3 • J 0 
9(L-..H:· 

12(10.00 
15to.oo 
=t. 

C 

r, 

tr:a.o~ 
4 r1 '1 • o u 
111, .nn 
7~7.00 
Plj7.00 

lUCil•.OU 
1300.00 
l6Ji1.JO 

A07. 

IE O 1, 

2Ul eOfl 
~oc.oo 
7q2.oo 
HOJ.:JO 
HOB.on 

11:-iu.nc 
140ll.00 
1 b O 1 • 

933.£:C 
~33.Pil 
q_sj. 3 0 
931.(,0 
'333.l";;C 
933.,C 
533.8( 
q~q. 

ACCORUl~D TO X VALUlS 

2 ~ 1 0 
2.lJ5 
: J2 t1 
;Y:?5 
233!1 
2.l 3 5 
214 0 
2 "3li 5 

-··••··••·•-•••-•·•·-•CATA POINTS CIJ ~ECTICN 22.s R[CROEREO EY PRCCR•~ ACCCRDl~G TC X VALU[S 

I.Lr.Ct' 
fttCh~ 
J: ot.D 
CULV I 
CULV 2 
~tCTJCr-. 

rnur HLr 

Ii• G ~ 
.irc.oo 
b(fi.LJC, 
9CL,OO 

1200.00 

DUPLICATE X POINTS NOT CHA/GEO--•-----------•---••• 
1. l~U. 150. 
0,8 
?.1 
I 
7,9 

5tl. 
12211 
~o. 

1 P 'I• 0 (j 
'40l1.0(, 
7 n , • i:; o 

,~~ri.oo 
-1. 

~o. 

2r. 1 .on 
5US.OO 
P {, l; • tj:) 

1100.0J 
12 (, l • 

o.il2f, 

---------------------c:lA POINTS •• ~ECTIC~ 2!,D RfOR• [e[D UY PRC&~•~ ACCDROl~C TO X VALUES 
~UFLICATE X PCINTS ~CT CHl~GfG--•----•-------•-•-·· 

I [,-,Ct 
f r,ct 2 
t Li;; Cl1 
~U tH.~T 
l~V ;,l.lJ[ 
1:u t~lf\T 
l,V;,Ll1• 
:; t C, ~ l ,\i T 

J. 50. ~G. 
1,0 
I • 0 
I 

2 
' ,l 

3175. 
N 

C 

ti 

3175. 
218 • 

PAGE 4b • 



i.'SP2 )[0.C'3/ll/l'l 
~EV~'J/!=3/76 
LUAll 12/17/76 

\JfST [HO.CH ~TC~Y CR[[I( Ft.i-:co HAl. '.;Tl•D-V. CAKLA~D co •• l'Ii:. 
f lNAL FLOCO ~RCFJL(S- HO~lfO 2, lCt _ 1 1rc A~O 5t0 ,~. c•s. 

----------------------------•-80/80 L 1ST CF INPUl DATA---------------•--------------llV<LU( 0.20 
SlCT!G~' 23e9 

-3.(l 957.00 -2.0 9~7.JC -1.a 957,0ll 
o.no q51.2r 25.0U qqo.oo '5~.(0 940,51 

125,CO 5!7,30 17~.0J ~,6,~0 21t.oo 93~.Hc 
21~.oc 93q,qc. 222.oc 93q,qo t'2ti,C.0 q~q.~C 
22e.ot 934,50 231,00 q~4.FiC:: 232,00 q3'.},9( 

r~~TAoLE 

275,00 9j7,HD 31~.oo ~~R.GG ~~c.u 546,90 351.0 ~~7-~l 
~25.00 941.BC 

IU AC ti 23.95 I • l~O. 1tn. 
hUCo 2 23.5 I. 0 
kOAO 2 4, Ci ,.7 50. 5 0 • 
f'ltl u ' 2 4. D ' 32111 1..U'- 't' . ' CULV 2 3 • t-, 7 ~•I 211. 'l35 ,6 93~.6 0.032 
~lCTlt~ 2.lf 1 (I 

"-00 'J~O,bU 50,0G 94~,PC 1 (l ll • 0 r, qqc.c:r 
15r1,oo 94(1,20 2Dfl,00 941,70 23~.oo 1-HU, 3 C 
2~(1,00 945.3j - I• q55. 251, 955, 

ftJLTADLE 

:?'t 3 ~ 
~'1 't [J 
2445 

~ .. 5!J 
?lt 6 C 
2 ', C 0 
2~(5 
£, 1 (J 

i~l5 

--•------•-----------DAJA POl~TS 0~ S[CT!f.N 20.0 R[ORO[R[O cY PRO~RA• ACCORDl~O TO X VALU[S 

I UCb 
~·ttCt-< ~ 
hftCh 
f L: U· ;! 
hC/G 
t~R 
sJROLR 

11,1,T~fil[ 

2 <I• l 
23.9 
2" ,'l o, O 
.:; .., . -;, 
2 5, Ci 
2~ .. C, 
IJ4'1,!J 
2 qt,, 
2 t; U • l 

51 Cl IU ?5.U 
(! • IJ 
;~ ,l • .. =I,. 
5 '1 l , 
it:: fi. 

rt.LT rnLE 

UUPLICAT[ X POINTS NOT CHl~G[C---------------------
1. 50. 5C. 
I. 2 
I• 
2 • D 
2. 7 
1, 
9j':hll 
'1lt (,, hE, 
9lt O ,66 

9 't '3. 
9ltC,b6 
q~7.2 
I:'+ l, 5 
=,:) 5. 

890, 

50. 
3. 
a. 
2 '+ r , l 

lOG, 
2tt. {, .1 
26:J,1 
4 Ur,, 

890. 

5C, 

200. 
250, 
.! 0 i; • 
4 21j, 

'l'l't. 
936.7 
9.t.i a. 3 
q52. 

2t I 0 

-----------------·-••DATA PGl~TS 0~ S[CTIC~ 2~.o REOROfR[O eY PRCGRP• ArCORUl~G TO X VALUfS 
ULPLICATE X FOINTS NOT CHINGEC---------------------

f<fACh 2t-,tJ5 1, 5tl, 5C, "5q5 
kfALH 2 2!,S ?,3 2bl5 
CO~PUTC lH,O 22,L3 17,1 
---------•--------------------ENO OF 80/BC LIST------------------------------

PAG[ H • 

0 

\~ 



• COMPIJT[ 17.1 • • 
·-----------------------------SlARTING DATA FROM PREVIOUS COHPCTAT!DtS-------•----------------------

\ 
\ ___ _) 



1,;p2 ;fij ~9/11/7~ 
,rv ~U3/le 
LOAD 12/17/76 

RA Tl I, f TA~LE FOR S[CTIO~ ~o. [LEV 

0 909.40 
CANK FULL ~ l O. 4 

1 911,13 
2 'Hl,~9 
3 911,P:: 

• 911,'i2 
b 912,UO 

1.:rsr flRA .. ICH sror,v CktfK FLtJOIJ H.AZ.STlif'Y, OAKL/ltlG ca •• 1-'IC 
flNAL FLOCC p~~FIL[S- kOUTEL 2. 1c. ~·• 1 G t!,D ~~u Yf. ~-s. 

1 B. (1 
AR[A CFS 

o.c 0 • 0 
11 •.? ~3.3 
't 1. t+ 5~.c 
B8,3 225,0 

118,q ~ 3 o .a 
136 • 2. 39C,O 
151,'l 51:.0 

D~= 1. Q 
-----•--•AC•£> FLCOC[O-------
OAHAbE CHANh[L ~or.~L~H 

~l • JO 
(J. '.: :'I 
o.oo 
Q•Qu 
u .... a 
D, DO 

n,Q9 
..... i: \o 

'l, U 0 
1, 11 C 
J,LC 
11. CD 

u.oo 
CJ, 0 C 
.0, 0 ti 
3. J a 
iJ , 0 0 
J. 0 0 

CSH 

9 !.i. o a 
~25,llC. 
3.3 CJ .o a 
3':1{1,00 
fit~.oo 

~t. Gf"l:. t T TABLE FOR !:fCTJON lK..11 

cs;.i iOiAL 

1 LlSCHARG[ CF.::, G5 • 
95 • VELCCITY FP; 6 ,:!2 

2 [l$CHARG[ Cf- ,c; 2 ;-: • 
225, VELOCITY FPS A , E "3 

1 [JSCHARH er s 3 3: , 
3 1 U • >fLCCl!Y FPS 9 .!: 5 

4 [J~CHARGl CFS 3 ': 11 • 
!'::10. >[LCC!!Y f FS l iJ.rjJ 

~ (ISCHAhGf Cf~ '1 1 ": • 
!: 1 ~. >LLCCITY F P~ 12 • (, 't , £ Lt \J r-,11.1~ i;u J •1 1 • 

;: 1. L ~ \' r.?lJ.~'J "° 7 ~,q. 
3 ( Lt. \J 911 -~ 2 '° 11 ', ,, • 

' f.L t. IJ ':ill.92 i<O 12''ij. 
s fLU c.;12.r.:- KO 13'7H • 

@ 

s£ "' i 
N 

I~• 0 • 
1, 7? G,Ot) 

25. "· 1 , b 6 0, 0 11 
35, C • 

1. 13 J • G, 
•3. l • 

1 • f< 1 0 • fl rJ ~)., . n. 
2.2., a.GO 

' -• o. I• 
Bf• •• 11 t. 5. 

134. ,. 
1 ~. 3 • s. 

' C 

3H. 
9,Hl 

'32. 
12.99 

12q. 
]4.~2 
14S. 

1,.2~ 
193. 

1e.3q 

13 '; • 
~13. 
42q. 
47g. 
~ 2 7 • 

4 
N 

u. 
o.oo 

0. 
o.oo 

1. 
o."c 

G • o.no 
o. 

o.co 
3. •• 5. ~. 
•,. 

5 
N 

•2. 
1.46 
1 < e. 
l ,Cl 3 
1 f 6. 
1.65 
1 GB• 
1.93 
2(4~ 
2 .: u 

1 •• I 1 • 
5 2. 
6 o. 
7 1. 

PI.Gf 't& 

CR IT 
[L(V 

91 fi .1 
n 1 .2 
'11 t .~ 
'Jl l .6 
9 I 1 • 7 

FR JC Tl ON 
SLOP[ 

• 



•SP2 ~[--19/IJ/JS 
l-[~'J/~l/7G 
LOH 12/17/76 

fLfVATIO~ 
9tJ 9. "11 
5 1 C' • 
9 l t , 
1312, 
Gl3. 
514, 
Ylt, 
'31 t:. 
917. 
1:, 1 £t, 
5J Cl., 

9 ;1 f1. 
c, ;:i l • 
9:'>2 • 
5 .2 ?, • 
ql'ti. 
., .2 ~. 
92t. 
', 21 • 

AR(A 
o. 
4, 

;51, 
1 ti 2 • 
"t3q, 
873. 

l ~ 'I 2 • 
1 e .3q, 
23~5. 
2f<8 L.. 
J 'IC 5, 
3 c-, 3 l. 
445 l. 
4'3e3. 
ei~J(,. 
h ~ .:i7• 
6:63. 
7 • 9D. 
l 6 I l • 

~1:.sr Bf:AfliCt-1 STC..fl.Y CHE{I\. fLLCO tlA_ ... sruuv, OAKLl.~0 co., tire 
FJ~AL FLOCD PROFlllS- ROUT[O ~. lC~,- 11C ANU ~cc YR. GRS, 

KO TABLE ~OR CHUSS SfCTION 18,! 

KO KO (,Y $fC~ t.NT 

1~. 3. I • 1. 1. 
2 8 3 • 51. 1. l O l , 3, 

1400. lei 3 • 5. t27. 5. 
:, 119, 6l. 2, ~l(,. 14 'I~, 210. 

14008. 1532. l.21 • 2823. 1G27, 
27"196, qse. 2.B6, 'I ~6't. 2336, 
'14 'I '"l l , ~~21. "399~, 6 f- 0 7 • 395,. 
6"-2 61 • ~ 6 2. 6i1U5, q j'I 7. bl OS, 
B95Bn. llt21, ,u;i~. 11..:6:11. H:! 29 • 

ll7'J92, 1~(05. l~G54, l44't3, 10954, 
l4bft9\J, 2,147, ,~t:~7. I lo 73, 13A~7. 
lti?~·,.34., 2~1C.6. l7u~£,. 2 1.,44. 17~'26. 
'.? l !.i 7 4:,. .3~q49. 2, f-t,. ~. 2•1~4~. 2t44!:. 
2~7'-5'1,. .3(1A2. ?-4117. 2 ti ., 7 4 • £t.tll7. 
2u~9Ab • 4~~14. 2Hfl 1t7. 32;.~1. 2f.47. 
.34jL79. 4~574. ~::252. .3t,7'12. 3;'?92. 
39l ti 45. 5/·170, 3£.,!l" b • 413 f. 1-:,. .3 l 1' ~f, • 
44~YDf .• 63q~o. 41741. 4bllb, t.tl 741. 

9, 
12 5. 
707, 

U.t.2, 
I~ H 4 • 

151 G 1, 
2i.r.:s. 
3to~·ltl, 
~-1~40, 
E.6 t 2 7 • 
E 3 q~ 2. 

1r2 1,3n. 
1~2tl:O • 
1447~9. 
I HI 151, 
15~-·'?ti • 
? 2!' .,_ { 2. 
24c-~b7. 

....... SECT .1a.c1 KC VALUfS r.r.CRSFO U'l ~t GH NI I AT fL(V~TIOfJ G.22.£( ~ ~ LUF: CHl~Gfu 1 0 EQUAL PfLVJOllS 

PAGE 48K • 
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i.1!>P2 ll[G .Q/11/79 
OEV ~/?Hlo 
LOAO 12/17/16 

RATIH TAhLE FOR SCCT ION ;.o. nEV 

n 9{7.f•J 

UiST PR.At\CH STO~Y CKCtK fL,,CL HA.l.SluCJYt C.tt,KL.Udl CO., P-'lC 
Fl~it.L FLOCC PRGflLES- ttOUT(O 2, 1:1, _, 1:0 At,,O !i(O 'trt. Q"S• 

18.'11 • A= 1.c 
ARCA crs ---------ACRES FLCCCCO-------- CSH 

DP.ri\G( CtiATHtEL !-10N-llAt-l 
o.o o.q 

£.ANK FU LL s10.J 0 22. J f O • 2 r • 11 u :..•. a r ll • lJ fJ 
I qJl.73 1':12'1 • ~ 95.0 n. o •J D. 0 e, a.Go 95.00 
2 912-~I 27 B 1. 'I 221;.ei I • C· J fJ • C t 0.Ci:.t £2b.Cr. 
3 q13.24 ng1.2 3~0.D o.no fl. 1) G .J • 0 0 330.on 
4 9)3.tO 3't- 8. q 3 S :'I .o ( • (i 0 i).(l~ c.ou 31JCI.OO 
5 Yl•.2f 4524.7 5 J ~ • 0 0.01,, .J • ,I C n. DU 515.0u 

SfbHOT TABLl f(ltl S[CTION 18. ti l 
$[(; 1,0 

cs;i TOT~L l 0 • C 

i. N C 

l Cl5CHARGE CFS '-l5. o. q~. 0. 
95 • VEUICI TY FPS .o~ • 04 • 0 ~) !l. C,(I 

2 CISCHARGE CF~ 2 ?"1. o. 222. ~-22~. HLCCI TY FFS .UR .J6 .ca • !l,. 
3 Cl~CHARGE CFS 3.sr. 1. J23. to 

~.!O. vELCCllY fPS • 11 .,q • 11 • l !:', 
q Ll:,(HARC.f Cfs 3 qr:. 2. 3 75 • 1,. 

31;, 0 • ~[l:CCl TY ~ Fs • I 1 • 10 • I 2 .01 
c, [!Sfhfl.b[ CFS 5 l ':l • 4. 'i 51 • b Cl• 

51~:i. VlLuClTY FFS • 12 .11 .]2 • (I ij 

I ll[V 511.7~ KO l !:J611 q. 1 l • 15f7.3. 1 • 
2 ELn 0 12 • .rn KfJ 2 7 4 q5. '"· 27298. 148. 
3 nr. SD.24 ,D 3.3:)':11. 1n2. 329e7. 5 ,J ~. 
4 [Lt:" 51~.~)[ KO 31633. ) '11:1. 36513. 9A 1 • 
'., [LC V c,, l ti •:? £: KO 54261. 3 73. 47829. (~59. 

PAb[ q9 

CRIT 
rLn 

907.6 
907.A 
907-9 
900 • Ci 
'J nu .1 

FRICTION 
SLOPE 

.00004 

.cooo7 
• R (l O 111 
• ... t.11.Jl l 
.tOCOY 

• 

(__) 



nr, .9/ll/1S 
RCV 'J'?/23/7t, 
LOAD 12/11/76 

[l[ViT!O~ 
9!Jl.l0 
C'JUH • 
c:l { 9 • 
sir.;. 
911. 
912. 
91~. 
9]4. 
IJ 15 • 
',lf. 
•11 7 A 

•~d 8; 
915. 
q ~ 0. 
9~1. 
c;~2. 
C,::; 3. 
',;H1 • 
q:_ 5. 
'1 2 f • 
q~ 7 .. 
'>?&. 

AREA o. 
ss. 

.5 f, 5. 
h22. 

1425. 
2 l 2f. • 
2'i57. 
4 lf:)6. 
lj68ll. 
729b. 
8 9'! ~; 

j~f,15. 
12 :!11 • 
14L.3le 
1::102. 
17~11. 
1'; 122. 
£12~1-
,;_ .3 2 6 11. 
2'.)~q1. 
2 7 3; 5. 
29~~3& 

~[ST i,RA~CH STC~V CfiEfK flGCn 
flNAL fLGCD PROFILES- ROUTEV "' 

HAL~STUDY, CAKLA~D CO., ~lC 
l£. ~ 11,0 AND 5f0 YR. c•s. 

KD TA~LE FCR CROSS SECTiCN 18,01 

KD aG ~y S[G11 [ tfl 

24 7 • l • 2 4 't • 1. 
15~3. I • l '"" l • 1. 
4576. 1 • 4~74. 1 • 1r1S(1. 3. 1: t !.i2. 1. 

JH21C. 16. H 177. 3. 
.3 t, 16;: • 68 • 2°7'19. ;56 • 
4~240. 27A. 4!f•12. :iti55. 
77fio2. 7:!-'t. f.' C.:'lt. 1119~. 

1177H. 1 433 • Jtl}59e• 3111B2, 
!6?!0r'!; ; "'Bfl • ~F-1 "!8 • bf, '-6~ • 
2:-'4£,45. ~ &1'3. 11~-l17. ldi"'l25e 
2qr 173. 5~ 81 • l4'1~qn. 14L2,gb. 
3b32s2, 71 H 1, Jhftil<~. ]91'i-51. 
44:0337. 9lti'1. 1~·.,1c:;3, £,.1'ill0. 
5!3Ah5. 1n:•3.:!. 22l<t72e !,1(.173. 
t.2.:i '.:-'3 5,. l "4 5 7 • 2'1:;_12 .. ~6''713 .. 
1.11717. 1 UPS• 2f:J4:1'1Ae .tt3'113.tt • 
847bU7, 21i=1f. .111:,1. ": (,b 1'4 CJ• 
G74 25!1, :h947• 3"1 l f -ill• ~rl'-14'3~. 

11117~!). 6".ttEb. 3i-<7CP.tt. f7e,hl •• 
l.?f1"l12. 9f fH!.. '12~4t]5. 7 7t-, ::q !:;. 

PAH •9K • 



)[0 .9/] 1175 
i;fy r,'J/;J/lf: 

WtST HkA~CH STU~Y CRf(~ fl0CO 
111,AL FLMo PROflltS- ~DUHi: ;·, 

N~ZA-SlUUY, OAKLA~O co •• nc 
JD, :D, 11·0 At,D 5i'0 YH. u•s. 

LOAD 12117/16 

RATH,C fHL[ FOR seer 10~ JB.".!3 
~c. ELEV 

L 'Ji 7.':G 
I 911.1~ 

UHK FULL C.:12.1.! 
2 912,bl 
3 Q]J,2~ 
4 91:5-50 
5 91't,26 

S[G~[~T TABLr F Ok 

C ~;,; 

I 
:: 2'=. 

3 
~!U, ,, 
_, t; 0. 

5 
-~)5. 

\JSCHAFGI::. CFS 
HLCCITY FPS 
[ IHhA~H CFS 
V[LCCITY FFS 
LlSChARGf CFS 
HLCCI 1Y f PS 
(l~CnAPGF Cf~ 
VELCCJTY FPS 
Cl~ChA~Gf Cf~ 
~[l( CJ 11 FPS 

I fl[V 511 .7,! KO 
2 ~ L l V G}2,f1 ) Kf 
:, HO si:.~.2e -~ 4 f Lt V '; 1 ~. 'i r rn ,, LU V 514.::£. KU 

AREA 
o. r, 

l-,32 • ~ 
715.(, 
984.3 

l137.~ 
1231).~ 
l '5 2 fJ • ~ 

SECTION 18.03 

TOJ.IL 

s5. 
• 1 5 

?'< _, . 
.2 3 

j,H, 
• !, r. 

.5i.:. ,, • 
.33 

5 ! ~, = 
.!b 

4421J~. 
863(5. 

ltB'llit, 
]217?1•. 
1£.6,HP, 

DA= 
CFS 

0 .o 
()~. 0 

121.1 
.22 ~ • 0 
33C.8 3 C3 C. 
5 15 • 0 

I 
N 

o. 
~.oo 

0. 
• 02 o. 

0 ·, .. n. 
.o3 

1 • 
• n .l 

I • 
l I • 
3•• 
'.: ~. 

111 • 

I. 0 
---------Af.PLS FLCOCEC-------
OAMAG[ CHA~hll ~O~•OAM 

• 0 !j 
,l. GD 
l • CG 
0 • 0 0 n.oo 
0 • . u 

9~. 
• l f, 

22':i • 
.;3 

329. 
• 3 0 

3~'1. 
.33 

r. 1 'I ~· ~ ~ . 
• ! Li 

4',292. 
863~' • 

10a2,,. 
l2l'd4. 
l£1~3b6. 

0. C 0 
t} • O 0 
,/. C t 
..i • 0 0 
.1, -0 G 
iJ • 0 C 

D • .:.n~ 
c, • . ( ~ 
l. 

• (12 
I. 

,(13 , 
J. ' , OJo 

I • 
~Ci. 

l ~ (J • 
239. 
1~£.. 

\\. (, (! 

IJ • 0 U 
0 • 0 0 
c.cn u.co 
0. CC 

CSH 

95. 0 11 

22 5 • D 0 
330.00 
390.0, 
515,L,1 

PAGE 50 

LR IT 
EL[V 

908.7 
SOA,9 9os.a 
<)~'] .2 

FR IC TIO~ 
SLOP£ 

.,oooc 
, PO C, t) l 
• , 10 (.{I 1 
• ,;(I Ci O l 
• .,(, C. LI 1 

• 

,,--) 
J 

..___,/ 

• I 

~ 

' j • 
• 

I~ 



CSP2 H0."9/11/79 
H[V ~~/,3/76 
LOAD 12/17/7l 

AREA 
o. 
s. 

BO. 
222. 
"!i ~. 
716. 

1 C 4 q, 
1 ll 1 7 • 
111~1. 
~2~8. 
213b • 
3 26 7. 
3R'>4, 
'I 4 8 4 • 
'-i 1 ~ q. 
5q .J5. 
Er 6. 
1 ':.• t, 7. 
H ~ _, ~ • 
Y 11 0 • 
9911. 

ll712• 

~i~T eRAI\CH srriy C"-flt\ fLOCC f1AZ. STU()\, 0.AKLAI\U co •• ,?c 
Fl~AL FLOOD PRCflL£S- KOUTrD 2, lJ~ ~ , lLO A~D 5LO YR. c•s. 

~o TA8LE FOR CROSS ~[CTlOh 1e.t! 

Ku KD t'Y srGn~, 
151 • 1. 1,e. I • 

2779. I • C 111. 1. 
1',A46. 1. l r A"" 4 • I • 
2 ... ':103 • 1. 2hl01. 1. 
52C'lGl • I• 5 .'.'-'38A • ;,. 
9:,84 e. 19. ..'.J f~ 7'H • 1~. 

15')f 1)4. 126. }4C..Cjbl. F,4 8, 
? 1 ~ ;._,5~. :nu. 21,,,.,.11. ll 2lt • 
20'1 1 £-:. 8 "55. 21:i'Jl[.d. 3 ~55 • 
372h46, l 5f3A. .3 ti .a, 31 'i • 5 f.l 1 • 
4{-~!'"ql, ~M:2, 'll':;32'18. ci 51 a. 
5t;HH.n. 4(iBG. 5'tB,.,H5. l'::iJl.3, 
bh 365. ~325-. ~5,1562. 2~f.l<;t. 
RC1976, f'.:'37. 1&, 3Sl: • 3 4 79 3 • 
9!iSIIP ;:> • 91-164. A7'-.~5~. oLOs. 

1~771:l;'f•. 17%•. q.__,c 61. blli~E-.. 
12:!11194. 2i,f.':i4 • 11:?:7R;:1. 1 i:.11::. 
13•~~?1r. ~3tiJ4. 12!,~1'!9H. 'L3 ~ :! i::i. 
151[ 12j. ti7723. )'1117"470. Jl~•,'ih. 
17~€,;0S. M:.: ~F 6 • 15~,P'l96. 13H59. 
t9~12<)ci1. ll'lf=9~. l7lc':1'52. 1.:,rc. 

f'AGf 5oK • 

'J' ,_ 



os~, )fU .S/11/19 
Prv ~1;1~5176 
LOAO 12/17176 

U::.T CR'IICH SHr,Y Cl-dK Fl.ODD IIAlA.STUDY, CAKLA~r CO,, •IC 
FINAL tLOOC P~Of]L[S- kOLITlO ;,, lD, 5(~ !GO Ar.a 5ra Yk, c•~. 

RATit,C T~BLE FOR SfCTION 18.2~ DA= 1, 0 
~o. ELEV AR[A Cf S ---------AC~[S fLCOC[O-------- CSl-1 

DAM AG[ CHAri~CL r.o,-OAH 
0 Yrs.co O,t: o.o 

BA~K FULL GH, G 28!:) • tl 50.'1 .... fJ tJ • C 0 r,. u u 
I 911,7"1 R33,4 q ~. 0 !i • fJO n.rCi 0. 0 0 9':, • 0 0 
2 912,~I 122f,l 225,C ~j. ,i 0 cl • LI C 0. J 0 22~. on 
3 'll5,2"i 1405,fi 33C,O 0 .oo 3,tH 0. il 0 330,00 • -11.3.::r 15C6,7 3 qo .o C. • 0 0 o.oc t • 0 0 l91J,OL 
5 '314,26 18:!9.2 51~.o 0. •I Cl :1 • 0 C C. • 0 0 tilti,0(1 

SL GMO T TACLf FCR SECTION l 8. C ~ 
SEG ~o 

C!lf" TOT AL 1 ? . 
N C ~ 

I L!SCHARGE CFS 45. 0, 'j j~ • I • cc HLOCI TY fPs ,12 ,01 • l: ,Jl , -. 
2 r JSCHARGr CF~ 2" ~ ·"· 0. ~2:2. . .. 

2 2 t • \fLCCITY FFf • :: 0 • "2 • :2 i"i . '}~ 

3 LISChARC,f CFS ..5 ~ rJ • I • .32 4~. ' . ,1L. \[LCC!TY FPS .J1 • 03 • ;2 7 • rJ 3 
4 [ l S:CHJll,'uL CFS 3,, IJ. 1 • 3 9 :2. 1. 
.be. HL( Cl TY FFS • ;, q ,03 • :~ r, . "' ~ f!UHARGE CFS S l 'j • <. 5 el • 12 • 
51~- HLl,CITY FP5 .33 .o. •. 3 3 • 1 't . 

f Lf' ~ 1]. 7.q -~ £:51.•f• b5. b'-16.tt:0. j~ rq • . 
~ EL r V 91~.Al KC 11•317, 235. 112(,71. )j~12. 
3 ELr• 713 • 2 r. KO 1371Jl1f.. 3G5e 134fH'7• ' :: :i '• • '• l Lt " ', J j • '5 L KO 151772, 4 6Lt • 14Phf;0. ~1;4H. 

" ELL'¥ 9 1 '+ • ~ E •o 19Al"ll• 873. 19~•7~:2. 't ~:.H. • 

PAGE SI 

rRJT 
[LEV 

9 08 .6 
qo8 ,9 
9Qq,C! 
~-9.! 
909,3 

fHICTION 
SLOP[ 

.rcooo 
,(t000 
,l,IJ(1jl 
,00001 
,LOOO\ 

• 

0 

0 



U$P2 Hu .9/11/79 
HEV 09/i.3/7t:: 
LOAU 12/17/7b 

[LEV Al JO~ 
9 IJB. C: ll 
91' q. 
91 ll • 
G l 1 • 
912. 
9 ! 3 • 
914. 
'i 15. 
91 fl• 
~ 1 , • 
91 A• 
919. 
s~ c, • 
CJ.::: l • 
1:i22. 
G;,-' • 
924, 
S~5. 
G:, 6 • 
', ~ 7. 
9 t' 8 • 

ARCA 
o. 

74. 
28~. 
~AS. 
-; 2 f. 

l!.U4, 
l 12 3, 
2178. 
2t::6h. 
3 H19, 
J 141. 
4 ~ 4 l • 
4S7:J, 
5(; 4 3. 
h ~Slj, 
7 I< .l • 
1924, 
f! 7;>6. 
'J:21. 

1u329. 
1113U. 

W[')T [•[<At-.CH S1Ct-.'1' Ckt[I\ fl.UCD HA2•~.TlJ01, CAKLAt-.0 CO., f'IC 
FINAL ~LOCO PROFILES- ~OUTlO ;, lC,~ ll10 A~O 5PO ,n. c•t. 

KO TAUL[ FCR CRO!S SllT!Ch 1e.o~ 

KO KO "1 >lGM[Nf 

1907 • 1. 1 9 [• '3. • 1 • 
1'.:1101. 1. l~fl'19• 1, 
3~~31. 15, ~H42t'. 94, 
H 1'77, 93, 7'J3Pj, :: 85. 

I:>3°21. 205, l21H70. 173H. 
IR13A~, 71'8. 17h!-32, 3 7q l • 
242-:?47, l'l'iO. 23c--,7~~. -, ., 0 4 • 
3?'f r (\fl, 2~49 • 31• LB. 11£.0&. 
4.th417, 4 f 05 • 381452. 11·~20. 
5i.il42L. 5916. 47150A. 24,02, 
f,( 2738. ~107, ~f,2t4U, '5;: --.92, 
11:- 1 11. tnGtB, t!:-tlfl2.3. 42727, 
~.Hq_3h, l 3f:.L2, 7bl5',1J, 56f,3~. 
9!':!•~81, 1ti(:55, 01,1::e!. 72l3ti, 

1CGL2.)'-l, :? } 9ij'3. ':JB~1-~?. R9123. 
1:? 4 4 t' 2. ,, , 3?19S, J].4JC.'J, •~1l,o~. 
14"24&4, '14Gf,2, 12 3 ,, 4 q. ,} , 127405, 
15L't~~B1 • 6l':91, }j(,19f7. 149~,32• 
174'"4g:. &2'i•2- l4992Y6. 1 7 3 C:.fi lj • 
1931.'llOl, ll~•l42. l6"t:?.:,57, 2[•1f,11, 

PAG[ 51K • 

,) 

\ 
'J 



,r. fS/ll/JS 
'1LV ',:t;/23/16 
L-OAC 12/17/76 

RA Tl h l HOLE FOR SECT ION 
.o. EllV 

G ':-re.~ e 
1 Y]J.8e, 

bANt< f~LL c; 11 • 9 
2 912.',3 
• 913.3<l 
~ 913,6!'.. 
5 5l't,!ll 

!J(ST Bktti.Cl-1 STCNY c~rLK fLLJlJU HA. STt1CT, CAKLANll co., I'll' 
Fl~AL fLnc~ PROFILLS- rtOIJr[D :, lt, .c. 1~0 A\D ero YR. ~•s. 

tR.01 DA= I. 0 
ARl• CFS ---------ALHS FLCOCED-------- C St4 

OA~AGf CHA'Hll"L trnN-OA I" 
n. ,J o.a 

143.1 C: ~ • 0 ' • ~o :'i • 0 0 \j. J 0 95.00 
14B.3 101.3 o.oo u.o::i ti • a r 
284 • ·: 2:'5. U U,CLI U,OC f,. {l IJ 225.0C 
362, It 3! I• 8 (,,l(1 ". n C r •Cr, BL.OD 
q 13 •fl jq(l • ll, 00 C,. 0 0, a.co 390,00 
56l!,G ~lt,ll !' • ~ '1 o.oc r, • u o 515,00 

SlG~U T TABL£ F Ck SfCTION 18.07 
St C hO 

(SP': TOTAL 1 2 ! 
~ C • 

PAG [ o 2 • 
nn FRICTION 
ELEV SLOPE 

soq.s .cooH 
910.3 ol0017 
Sl0.6 • l,L LB 
q)Q,fi • DO 0 
Sil .u • L(, 0~ I.I 

------------------------------------------------------------------------------------------------------------------------1 (lSCHAR.;( er~ r,: • u. 9<;. ". ':!5. ~[LCC I TY FPS • £ 8 .D, ,67 .04 

" [JSCHARGE CfS 2 2 ~. • 2. ~20. • . 
~~5. ~[LCC1TY FFS • 9 4 • 11 .q.:, • l (, 

3 [IS(hA~Gf CFS j~tl. s. 317. 1. 
3~C. V[LOCITY FPS 1 • 1 ~! .15 1.11 • I< 

• [ISChHGf CFS Jr; 0. H • 371. 11 • 
3'-JO. >Ell'fl TY FPS 1. 2-4 .16 1. ~ 7 • I b ~. [ISlhAkG[ CFS ~15. 15. 47€.. 2,. 
~• l 5 • HL[C!TY FPS 1 • 3 :: .16 1 • 3 'I .lf. 

I ELI ~ c11.~: i<r 7,. 11. ~. 74 ll. 3. 
2 [LL~ c::12.9~ K[' l 7'Jt,J. H,:3. lh 72 ,' • l qH • 
j f Lt IJ c-, 1 '3 • 3 e; KL 2256°. 35ci. 2!731S, 4 7 't. 

• ELO ':t 13..C.!: KD 2511Hl. • 91 • 2"+ 71 ~ • 07~ 

" [LLV c:q,. .:--e KO 367ll7. 1 I "3 • 3.t. 1,.:, • l~qq. 

• 

0 



)l[Q.Cq/ll/7<J 
~EV 09/23/76 
LOAD 1211717b 

AREA 
D, 
3, 

28, 
79, 

157. 
296. 
4A3. 
11e. 
qqa. 

1316. 
16(,4. 
2, t, 7. 
2 542 • 
J l'f. 7 • 
'H-15. 
4 l A't • 
1 7 !l l. 
~ 401. 
f. ,, ii 9 • 
f.7j2. 
73{·8. 
fJ l <:; q • 
B f'l~2 • 
CjJ',J. 

i. -;~,o. 
11 j.9. 

l,;f$T [::f(AtiCtl STCt.Y Cf-lf[t(. rLrCD l1Al- Sll!Cl'i. l'AI\LAt.D co •• fol(' 
FINAL FL~CO PkOfILES- R~Ul[n 2. iC,~ l(O A•~c ~co YR. ~N~. 

KD TAHLE FOR·CRos• SECTION 18,07 

KO <O r, y S(Gl',Et.T 

'IA. 1 • '"· 1 • 
063 • 1, ~61 • I, 

3%3, 1 • ~:!61. I, 
h'lfHi. ~- 8 '17b • 5, 

17q21. 187. 174 7 C. • t' 3". 
3r 'Hd • 134. 2'1129. 1 •6 7. 
'17~5~. 170£. 4 3 ! "! 5. 27Gl. 
67832. 3 .. ?.. !,• Pf"l~t 5~50. 
9;"l l,4 'j • El bl!, 7Li1IH,. Hf't'l't • 

llGff)f,. 9~69. l;H- c. 7 .~ • 1~~15. 
l 'J" -:r O O. L','16q. 1111 .£2 1:... lH!..lj:3. 
lC:':bH2. 1q625. lsH77, 24(,34. 
2t'7::>29. :i:S~.37. l t- t, 5 "': "I • 31t-q:.. 
27'+~3~. 41~6A. ]-4(1!11:1. ~nqqE:, 
!] .. }97. ~5':i]7. 2 2., t\ 7 :'I• 'l [LH, 7. 
~ ti 194. 715f.3. 25 ~" ~ . "ll-\; ft!>. 
43'1G5't. Hg:-74. 28) ~~ G • £9:---A t, • 
f2•:.~13. lli t+l:3. !1 ~120. Hllfl, 
5 7;.- l.'.l{l l,j • 13ti~89. j4 /~li9. 9' t. )b • 
63':lC,34. lt:c',~30. :!,H~725. 92~bt+. 
1i:-i,,03. 187fl81. 419~11 .. 1G47fll. 
7r,..,.tG6. 2JQ"10. ~57H•Q. ]19~'2rl. 
AS] 270, :?~1266. l!l"Jh::A~. 131tf~:. 
91:ViGj. 2f:!7~11. 5~Hlu • 1~1·,24. 

1 •7llH. 327.£!12. 57q1,('8. lb'?il-68. 

PAGE ,2K • 



\:L:::.T ~1{0.tH s1ot~Y Cf.Et::K tl oco HAl' STLIDY, CA Kl At-D co., I-IC 
f I,._IIL fl oco PROFILES- f.Ol11[!J 2t lt:J, ~ 1.,CJ A/,l1 ~. ti YH. a•s. • 

R,Tll,C HBLE FOR Sf Cl 10~ 18.1 QA: l,G 
~o. ELEV AREA Cf S --•------ACkES fLCCCtO-------- C SM CRll fRICllON 

O.&Hl1GE CHH~~EL r,ON-llA~ ELEV SLOP( 
u 9!i30~. n • J (. 0 

[lAH ft, LL - . " 46.2 Pl.6 o.oo O. C. C o.oo 
I 91.s.1= D 't • 5 ., e. o J.fifJ o.oc C •CC 9!:. 0 fl 913.0 .uo5'ltl 
2 91 If.~,. J lt 1 • ~ 22~.o c.oa c.oc o.cc 22 ~ • 0 0 qJ3.5 • 1..0 45 ~ 
3 <J 15 • t•B 2 L 1 • 1 3 3 C .o r.no 0. UC Ii • :, 0 .3.3D.OO 9D, l • r:0.396 
4 915.2'1 221.6 .39L.0 (•. 0 ': ~.uc l • C U 31J,~.oo 91.3.9 • : (i 't j (l 

5 91s.erI 2 ':l 3 • l: 51!:> • 0 o.uo u.oo 0, 0 ~ 515,00 914.1 ,(,0373 
, 

SEG~[~l lABLL FOR SEClION 1 H, l \:~J SE& ~o 
CSI" lOlAL I 2 ) 

" C ~ 

----------------------~-------------------------------------------------------------------------------------------------I LJSCHARGE CFS ')5. 3, n. 0. 
9!:l. VfLOC!lY FPS 1 • 7 0 • 28 l • f. 9 O.OL 

' [JSCHA~GL CFS 2";-' 22. 2LJ.3. I • • 0. 
::: 2 !S. HLC:CJ lY FFS 2,10 .46 2,19 dO 

J [ISCHARGE Cf S .3 ~ n • 42, 21::16 • 2, 
3 11 c. vFLCCllY HS 2.?7 ,5q 2 .4? ,Jl 

q Cl~CHARLf" CFS ~ q (j. 5 .3. .3 .3"' • .I, 
390. VfLLlCilY F p~ 2.48 , 6 0 2.l'-1 • "2 ,, Cl~CHAoGI Cf~, 515. e 3. 42 l. 5, 
5 l !:>. vf.LCCllY FP$ 2.t6 .64 2.79 ,q) 

I EU \I c; 1 ~ • 1" K LJ l2H.1. 23, 1 2 .. It~ I • ,, 
f Lt I' 'i l '1 • 5 q KO JJj~. 3 "5. :3{12.3. J • 

'i Ell 'i " 1 ~ • :. fl. KD !:>~4 2 • 65~. "I r15 7 • 26. 
q f Lt \I G 15 e.2 4 ,rn· 59J2. 7G]. ~1177. 35. 

" EL I:. \I 51~.RC KO h .ft 2- L • 1.3't2. 1 /'\fl.ft• BL, 

0 • 



J.SP2 

fLEVATIO~ AREA 
912,00 o. 
91:!. 22. 
91 't • 87. 
q15. l lJ2. 
916, 320. 
917. 4 7 0. 
91H. b42. 
5' 19 • 834. 
92C. 1 ::' q 6 • 
5 21 • 1 ~ 79 • 
5~2. 1~:n. 
q#. ~. ltl2l. 
q 2 4 • 2 132. 
G:?~ • 2'• 7tt. 
926. 2U.33. 
':I;. 1 • ?-2 tJ 3. 
9;_ 8 • 3583. 
q;q. 3c;73. 
G!t). 4 3 71. 
q :.' 1 • 4 7 71 • 
9 .1: • o l 7 2 • 
~ 3 }i. ~ ~73. 
c;: 4. 5G75. 
CJ 3 ~. f,377. 
9.50 • t 778. 
S ~ 7 • 71 HJ. 

Yl~T O"HCH Sl<lNY C~lU, Fl i:co 
fl~AL FLDCO PRCFlLES- ROUTED 21 

KO TAHLE FOR CRUSS SlCTlON le,l 

KO KO 1,y S[GS[~l 

321. I, 318. 
18~7. tt •• 1 7q q • 
'Ii 94 8 • E03. q~22. 
91f 15 • 1~70, 7 7~7. 

1525l. j •,)~5. 1 PJ 1.5. 
2?478. ~135. l t, 777. 
31138, 1ea6. 2:i;,~c,. 
'11172. 11375. 211'-ll. 
~~708. 15(,63. 3~,1~1. 
6!;439. 1 q97. q :, .(_ ': t' • 
7:'b41. 2(J~65. 5L,14tt. 
C, ~- q8;,. 33351. ~84tt7. 

11:,c-,q5. 1/i ! "'.3 3 ~ t:7~qJ. 
13r2a:. 532(.5. "1b ~ ~ 8 • 
l~G ,l':i. tt141. hL~Ltt. 
1H"'t>5tt. 81178. 905~~-
21:'21J. q:,23(1. 1(·72?0. 
2'd H:Jq • 111211. 11~34rl. 
21! nc. 12~!'74. 1~';-t,!)C,. 
3Jt,751l• 14'5.G~6. 1419:0. 
3•1 /qH, 104711. 154314. 
3 711 l j'4 • 18'1•9. 107133, 
'1h302, 2!J48f2. ltH377. 
4'i(S6'i. 22f-t!74. 154~~u. 
49~cU';i. 25' 206. 2U·l14. 

PAG[ hH • 
1, ~-22, 

102. 
275. 
~5~. 
S2 5. 

1 ~ 8 f. • 
1.,37. 
::-",f:15. 
-~332. 
'dA4. 
4 74 'Ii• 
5479. 
'1 ~ 11 • 
, ... 0 0. 
9718, 

l~~•l(J. 
1~:_r..1q. 
1111 77. 
2r123, 
26"/l~. 
311e2. 
3Ll~k. 
4lt75. 

\__) 



1 

2 

3 

~ 

,, 

l 
~ 
,; ., 
5 

)ll'...C'.i/11/75 
RU 89/23116 
LOAO 12117/7& 

RATll,f TAPLE FOR SECTION 
~o. ELfV 

u 9 i 7 • ;; •j 
I 919.e2 
2 920.,,3 
3 921.1' 
4 ':121.2B 
5 1;1;:1.•H, 

\J[ST [RAt,CH srrr.v Cf-'[[Y. fLOGO HA,... STUDY. C,'KLAhn co •• 1-1( 
FINAL FLOCD PRCFllfS .. r{0UT£0 ~!, LC~, LtO A"-C ~ro YR. a•s. 

18.g 
AREA CFS 

fl • f, t.o 
128.3 g,5.!) 
252.~ 22~.o 
325.~ 3 3 ( .o 
3 41.:? 35(.0 
't4Bai'.i 515.0 

DA: l, U 
------•--JCRES fLCC[EO-------• 
OA~AG[ CHAN~[L ~c~-nA~ 

li • 0 :J 
0 • Ci 0 
n. o o 
o.ca 
'l. 0 0 

u • 0 C: 
,1 • O C 
'I • 0 ( 
a.oc 
1) • 0 C 

u. (IC. 
a. o a 
L. G 0 
o.oo 
O.LO 

CSM 

95,UU 
225.00 
:53L.OL 
39 1 • 0 0 
515.00 

SLOL~T TAbLE FGR SECTION Hh':1 
~[G t-.O 

cs~ TOTAL 1 
r 

CJSCHHGE CFS 
q "· 

95. 
4: ti • V[Lf,Cl TY f PS ,lb • 14 

[ISCHAPff CFS 2?~. 225. 
2 2 f • ;[L GCI TY Ff'S .89 .89 

UHHARG[ CfS j 3 ,, • -5 3 {i. 
33 J. H LCCJ TY FP£ 1. ':2 l • [! 1 

CISCHARbE CFS 3°C. 3r'JO. 
3 C, l!. lfL<CllY FF> 1,13 1.12 

L)SChARGL CFS 515. 515. 
~ 1 '"l • \l[Lt,CJT'!' FP~ I ,I~ 1-15 

f LI \J l 9 • b ;_ KO 11 I fj 1 l 7 ,i 8, 
t ~ I V 20 .i-, ~ Ku 'tb 1H .• q. (, q f-. 
t LI > :! 1 • 1 q KO f..61-12. 6hfi2. 
ru i ~I. 2 e KO 7:5' f .• 7'!.1H. 
E. Lf V 21,'i( ,u lfL3½3. 1039~. 

@ 

f.R 11 
fLEV 

918.:l 
CJJB.8 
C,J q .o 
919.1 
919.:5 

FRICTION 
SLOP( 

al,03O9 
.l.i023U 
-~~244 
.1.Ci285 
.C02itb 

• 

0 



.s~2 HU•[.~/11/79 
~EV 6~/23/H 
lOAD l2/J7/7b 

[L[VATIO~ 
917.0C 
9 l A• 
919. 
q2c. 
9 2 1. 
g;: 2. 
9~~-
'l 2"' • 
'; ~-5. 
Cj ;, f:. 
9~7. 
'J ,. H • 
"I' 9. 
'i ~ C • 
r; .! 1 • 
9~2. 
q!.3. 
q ~~". 
9 :! 5. 
q, j f,. 
91 ~ 1 • 
'J,? /J. 

AREA o. 
13. 
64. 

1 71. 
305. 
q f, H., 
662. 
tjCl O • 

1151. 
l 4 4 ll., 
1 78 ~. 
;>p·,i). 
~~~a. 
~ 41')5. 
3435. 
31\76. 
-. 31 7. 
4 7~R. 
~,1c;,q. 
5(,41. 
6: Fl~• 
t:, ~2 q. 

s[~l c~~~CH STC~Y CRf(K FLOOD tlAL·~ SlUOY, CAl<LAJ/0 CO,, t'IC 
FIN.AL FLCCO PROf-lU.S- f(Ql11:ro 2t 10,~f', 1{,C AIIO 15CO yi;,. G11 S .. 

KC TABLE HJR CROSS SECTIOtJ lf·-~ 

rn KU fJY S(Gl-1Et..l 

125. 12~. 
Lll. 611. 

26Y'l. 2ctl4 • 
~ 082. £i 1182. 

1•,96f•. ]'9b0e 
I 7'13.\, 1743~. 
2~•tt1.1. 2.SRll. 
3649H, 36498. 
4'::J~8~ • 'lY':.83. 
t,l,.Y6Q • 64%G. 
63172. 05172. 

l ;-4,16G., 1 "1t 4 EI)• 
13~,rJ3A. 133(•3~. 
lff,110. H::611Ci. 
2·!.,~'197. 2 ll.::'.: 9 l. 
2'418b4 0 241864. 
2:A·q._4 • 28T•74'le . 
3,?b• 19., 3~, •19. 
3,7r'-:?'t2. 37• 242. 
.q._2t•,'127 • lt2 f- 1

• 2 7, 
lHitig89• '6 Ei 11 ~ H q • 

PS..G[ ~'ttc • 
.....--..,. 

:,J 

'1 
'--. _____ / 



WSf2 \[G.Y/11/79 
~[V~l23/1t 
LOAD 12117176 

fiATIH HbLE f OR SECTION 
~ 0. fl[V 

" 9i7.l'fl 
I 13lct.13 
2 92U.13 
3 921.2tt 
~ q21.4(J 
5 922,Pi.l 

WEST h(,H,CH ~TCt-.'r cr<((r' FLr {.[J t,A2. SlllOY! t.:Al\l.bi"L co •• f'I( 
f-lNAL rLOCD PF'Ofll[S- f-'OUTru ?, la. y , l O .. IO 5{ U YR. G 11 s. 

1e.q9 
Ai<EA Ct- S 

0. 0 (1 e fl 
141.0 9 ~. J 
2£6. ,, 2~~. ri 
340.A 3 ~ t. .a 
3of,. 3 39{1.0 
'I 6 7 • '-f 51~.a 

DA= I, C 
---------•CHES FLCCCEO-------
DAHAGf (HAN~[l ~O~-~A~ 

u.uo 
o.ou 
C. 0 0 
,.ro 
),CO 

,J • (; (; 
0 • Hl 
'1. r L 
o .. 0 C 
0 • 0 C 

l, • L' (j 
o.oc 
0. ~ 0 
o.oo 
L. 0 J 

CSH 

9~.on 
22:i.oo 
JJC,00 
39 r, • 0 0 
!.1!:i.00 

SEG~UT TABLE fCR SLC TION 1H,q9 

cs~ TOTAL 1 
C 

PAL[ :,5 

Ck IT 
[L(V 

918,J 
CJlH,8 
919,O 
919,1 
91'},3 

FRICllON 
SLOPL 

,CD2JJ 
.002uu .,021, 
.l CJ2'11 
.co22u 

------------------------------------------------------------------------------------------------------------------------1 CISCHARGl CFS G '1. ~!>. 
55, \[Lf•Cl TV FPS • f,c; .67 

1 IS[HARGE us 2;1 ~'. 2~5. 
2 :.:! e. VfLOCllY FPS • fl':, .6!;. 

.l CJSCHARGE Cf S 3.', 0 • ~ 30. 
3 ,3 0 • 11:LCCITY FP~ , 9 7 ,97 

' llSCHARG[ Cf S 3'i G. :sq a. 
! 9 0 • HU CITY FPS 1., 7 l • c,£. 

CISChARG[ CFS 5 1 ":I • 515. 
515. \UCCI lY FPS 1. 11 I , 1 0 

t rlt. v i:-1 t; • 1 ! r, [J l 91,G • l 9t-q. 
f.L .,- V ~2n.1"- KO 50~,:,. 5 C 3~ • . E lF ~ I;~ 1 .;i 'I <G 71 ,: (1. 713 [, • 

' f.L l \ 521.'1( KO 78•1'1. 7f-l't"J. 
:, ELLV 522.CC KC, 1U972. 10972, 

i 
' / ~ 



•SP2 ~£Q ./ll/79 
REV 09/(3/76 
L~Ar, 12/11/76 

AR [A 
n. 

13. ~·-171. 
~ 05. 
4 E. 8 • 
f- f,?. 
e9 Cl. 

1151. 
1-. 4 B • 
1 78 c. 
21su. 
2 ~ 'J A. 
29Ci5. 
34 313. 
°'B76. 
4 31 7 • 
'i 7!:5U • 
519q. 
'5 t 41. 
6 8 3. 
(,~~ ... 

WP.,1 f•RH,CH $TCt..Y Ck(fl( FLOCiO rlAi'A.TLOYt CAKLANll CO., tllC 
f lNAl. fLOfO PH Of ILES- ROlJl[O 2, lf!, ~(, lC.0 ldJO 5(0 YR. Q•S• 

KD TAol[ FOR CRO5S SECTION 1e.~5 

KD ,o ,, 1 SlLl'lfN r 
12~. 1 ~ 5. 
f, 1 1 • t l 1 • 

,Jfiq4 • ::t 94 • 
6082. LLB2. 

1"9Df1• 1 ':i6il • 
174.!3. l 7'133. 
2~81 7. 2~P17. 
."5f. '19H • 31 45R • 
'695A3. '6U~83. 
64960. t496n. 
1:,,112. 83172. 

1, '460. lf'44EC. 
l~'.11138. 13.3L38. 
ltf,11'1. llfll(l. 
2,,:~97. 2l.:::~G7. 
2 't 1 8 b It• 24lob4. 
2k,1744. 28~74'6. 
32H' 19• 3~('15. 
376242. 37f-2't2. 
't2F!:.t'.1. 't2P~.27. 
'iH'tYBri. '6 A't i:.oq. 

• 



• H"L[ 0~ \!Alllf_~) FUR 1.!P; f.101, • C Lff t', A•B OGTA~ SIGMA OH DK~ f" ALPH11 ALP11A7 enu i APPAfi HX IT 
1.e:~: 1.85!=5 r • : 0 00 11. lJ JCO 0.0001 o.ovo • 31 DE: J • OG f C J.DODfJ 4[•.1b4b l':t'6.t9't5 !71,6B5 
NR!l ql El•~ 3 KeCRIT: 

;;, • 3 2 ~ r- 2.~2~9 1, • 0 ti O 0 c.ntH'IO o.ooou c.nono .2no 1.oturJ 1.11000 ~q. 08 "JO 3bJ • S9H 30~.'lllO 
CC.IT 911::i.12 KBCR IT= 

n. f'OG~ O.( IJCO e.0000 o.c~co 0.0000 r.oaoc o.aocc 1.0000 1,0000 5'i.f8H ,163,G974 .3C~.9110 
DOil -1.LU KBCR IT= 

U.LJOOL ,.coco !) • .! 0 0(1 O,DJUIJ O • LJ t (Ir, l.u:1C.C. o.cccr. 1. Ci L ,· u I, C DOG 5q, ,s 70 JLJ, 99 H 30~.9110 
tlR IT -1.,'U kcCRlT= 

t! • r, r, c ;, C.(1GCC , .rooc 0 • !l [' ti 0 O.iHiO!• G.OIJOO a,uOOU J.l!OLO I ,C OH 5,,os1u 'H13.997'1 3!J~,911U 
o cq T -1.co KBCU T: 



• sr2 )E~A9/l l/79 
REV ~/,3/76 
LOAC 12/17/76 

~RIDGC TYPE 2 

® 

I.IL~T LRAJ\.CH STDt-.Y Cfi.[E.I'( fLOCll HAl. STUDY, CiAKLA~D CO., )'JC 
~INAL fl~OC PROFIL[S- ROUT[O 2, lC, 1 1LO I~ • 5(0 YR. ,-s. P.AG[ !.bB • 

R~AO SECTION )9.0 

NO. H~ CFS HL H CSH 

J 911:..f0 o.oo o.oo (j .ou o.r.o 
J 919.96 '35 • 00 olb s 1 ':: .a o 95.ro 
2 q,21.19 22~.un .H i:; 2 ( .l:i l ;2s.cc 
·' 922.t'7 330.0u .H S21.33 ~30.00 
• G22.!,'t 3G[ .00 1.04 S21.5J BJ.(,o 
5 923.~3 ~l~1.0ll 1. ti 't s22.~9 :,15. co 

~I~ ROAD fl[VAl[ON 

Gl~OER eu110• ELEVA!IO~ • 920.97 OP[Nlt,G Nu.• 1 



1 
,, . 
5 

,, 
c 

I 
2 
j 
4 ~-

~sPe )Lr.Aq,11119 
t,E\l ~/231"/b 
LOAll 1Ul7/76 

kATll\C TAUL£ FOR ~£CT ION 
~o. lL[V 

r. 911 • .: n 
I 920.L~ 
2 9 C 1 • '.? q 
3 9:22.11 
q 9?2.!>7 
5 'J::3.96 

'.'t•~T ~HAr,C'H ~TLI\Y Ckf.lt< fllh,O H~,;;.SlUDY, C.;H\LANO CO., "IC 
~l~,L FLDC • PkOFIL[S- HOUT[P 2 • IJ • • 1~0 At. • 5LJ Yk. G"S• 

19.l 
AREA crs 

o. I) C. 0 
175.;i 9~.o 
3 Ii 'J .1 2?!:..0 
Ii B 1. q 33f.O 
5 72 • 3 t?~:g 878.8 

DA= l • 0 
---------itP[S fLOOCfD•------
OAMAGf ChA~NEL r,ON-DAH 

t • ( 0 r, • r o 
C • !) :, 
o.oo 
(. • 0 0 

J. r. f 
(l. u C. 
'j. (J .:. 

:-i.oo 
o.oc 

l• • u 0 
o.oc 
r • 0 L 
L,. Q IJ 
c.OO 

CSH 

95.0:} 
225.0C 
33 f • 0 0 
39C .o 0 
515 .. 00 

~fGM(fiT TAULf FOR SECT ION 19.1 
5r6 NO 

CSH TOT AL I 
C 

rISCIIARGf Cf$ 95. 95. 
95. VLLCCITY fP~ .5~ .5.q 

CI SCHAf(t,[ Cf$ 225. 225 • 
~25. vflfC!TY FFS .(6 • bl, 

[JSOIARcf Cf S 3~C. 3~t. 
3~C. HLOC!lY FPs • c 8 .68 

r ISCHAHf.E. CJ: S ~" J • 3GO. 
.! 'J J. VLLdCITY HS .,8 • 6B 

CJ ~CHARr~r CFS 51 ~ • 515. 
~ 1 !: • ~[Lf.(iTY f p; • 5 ') . ~ ':) 

lLfy 520.,J~ l<U 277t:i • 2 776. 
fll Y ll~l.24 -• 71 1 ':! • 111u. 
fLI \I ,22.11 KD 116 'fJ. 11f.,1IG. 
ELrV 'J~:>.:::7 • [J 1 ft,. •1ft. 1q~9,.. 
ELLV 523 .'Ji: KC 2',3G O • 25390. 

LR 11 
ELEV 

q111.3 
918.8 
'HG .O 
q}q.1 
91 ':I• 3 

FR !CT I OtJ 
SLOPf 

,COll 7 
.f,ClDC 
.VOOHl 
.l0~7;> 
•lOC;o\l 

• 



11~F2 .k'[Q.9 1 11/1° 
R n ~ / ~ J /11. 
LOAD 12/17/JL 

AR EA 
il. 

I J. 
64. 

171. 
305. 
46tl, 
f. f, 2. 
A90. 

1 15 1. 
144 e. 
1 7 Ei O • 
~ 1 "l G. 
:?£'18, 
2YG~, 
3 't !i 5. 
3 f11h, 
4 .H 7, 
4 "/58, 
~199, 
'5 f 4 1 • 
6 ·a~. 
6 ~24, 

IJU,T {if,l.t:CH STCt,Y Cf/Lfk flCOtJ liAZ .. STUDY, OAKLAtd) CO., ,-.lC 
F]~AL FLOlC PROFILES- P.OUTEO 2, lC, ~ 1 )!iQ Al.0 St£! YR. a•s. 

KO TADLE FGk CROSS !lCT!ON 19.1 

K ll KO bY s(GP.-Efl.T 

125. 125. 
611. 01. 

2b'31f. U.94 • 
61b2. 6ra2. 

l 1 96fJ • 1-:%0. 
174J]. 17433. 
2~f< l l. 25N17. 
3H9A. JH98. 
.q.:p= El.'!• ttci~,n • 
fi'i9h!J, 64C.61), 
03172. a:.112. 

1114460. lil446C. 
13.\f5R, 133,",38, 
1'1tttn. IMtJL. 
2t;"':;97. 20.~597, 
24Jfl.64, 2 41 864 • 
2b!. 74q, 2A~7't4, 
328lilc;, 32RCJq, 
31L,24?, 37i-242. 
42fj':t27, 4213!:27, 
'cfHqAq, 'Hi • 9R9, 

PA6[ ,-,k • 



I.SF2 )EG .9/11/H 
HV~/;3/76 
I CAC 12/17/76 

RAT l~E H~Lr FOR SECTION 
~o. ELEV 

0 921 • 0~ ~.~, FULL ':: 21. J 
I 9~3.t;: 
2 921t.1q 
3 92:,-~4 • (]~5.51 
< 'J2(:ie~5 

ur~l l·H.ANCH Sfl,~Y CRlfl\ FL(J(;fj HAL.Slur, ... fJllKLAt.O co., ,-1c 
flN•L fLGCO PRCFJLES- ROUl[D i, ID,~ !LO Ar.D olO Yk, , • s. 

19.9 UA= I. 0 
AR[ A CFS ---------4Cflr.S FLCO[f•-------- CSM 

l'lAi-1A{,( CH.!~H,£.L ~GN-DA~ 
0.;:. C • C 

10.~ 3~.6 o.oo rJ • a o 0. UC 
1 ~ 1. 11 c;~. 0 ~.ru d • Q (l C •(In 95,00 
186.1 ~25,,G c.oo i1.oo '1. G C 225,,Jt 
~ "I !i. ~' 33r .o J. r, 0 1J. UC n. no 33fJ,OO 
2 p) • ,l 39C,O !:I. 0 U C. CC. t.. • C C 39C • OC 
5tt9.A ~15,G c.eo o.nc o.oc 515,00 

S[t~EH I A[ Li: FOR SfCTION 1q,q 
S[G ~o 

CSf" TOT t.L I 2 ! 
N C ~ 

LJSCHARGf CFS lj 5. B, ~3. 25. 
'JS• ~fLCCJTV FPS 1,20 ,48 l,H , I 0 

;, flf:CHARGI CF~ 2~~- !O • 12~. 7ft. 
"'"I'- HLt'CITt FPS 1 • 'l 3 ,10 1,9 0 ,87 .:'.L- • 

j rrsct-iARGf Cf::: 3 3 r • 51. 11:ifl • 111 , 
330, HL:CITY F p:., 1. 68 ,BA ~.1, 1. td , CJ~CHAAf,[ CFS 3 ci n • 64. 19 l • 1.35. 
.! S (l • \lL(CTlY FPS 1. 7 2 .92 2 • 2 ,1 1 • LI & 

' rrst"HGF CFS ti 1 5 • 93, ,' .3 fl. 1 A 'I• 
':, 1::. HLCCITY FPS 1 • A f1 1 • 00 2. ~ ,:. !,lb 

I l Lf , L?3. B:? K fJ 21L'2• 156. l .ti 11 9 • 5~7. 
;• £ Lf \' ':i ~lt • H 7 KD 4- 7 !i 7. r ... 3 2. 2 £76, 1479. 

' f Li W 1;-:i5, 54 ,• 71 ,l fi • 1[,117. 3642. 2 37 7. • [ Ll II ~ 2 :i • j ,! 1(0 8649. 1412, 't 2 ')8. L 5 7q. 

" , Lt , ': 2l: • .Fi~ K8 1\8t,2, 2128. 5497. 1237. 

PALI 08 

Ck 11 
ELEV 

922 •• 
92.l,0 
~23.2 
92J.5 
92.5.5 

FRICTION 
SLCP[ 

.00202 

.co22r 
,C02lo 
• !D203 
,C018A 

• 



~;F2 XLQ •-/11/79 
PU ,,r,~5/7b 
LOA[ 12/17/76 

EL[VAT)O~ n 1 ,OJ 
522. 
92 3 • 
S2 4 • 
9 :' : .• 
9 2 lo• 
921. 
., ~ f-. 
5;:CJ. 
'33(,. 
5 31 • 
Cl.!,;i • 
G3~. 
~3,q. 
9. i;: -- . 
'3 ~ f • 
93 7. 
9.38 • 
9~q. 
94", 
S ti 1 • 
f::J .t, :;>. 
q 'i 3. 
CJl1 4 • 
9lt 5. 

AREII 
o .. 

10 II 

.q6n 
114" 
19 7 ,, 
288,, 
36511 
,.9.q,. 
634., 
A 1511 
':i93., 

119H,, 
l <t l 5,. 
lf. f" 
l 8 l_l;: .. 
t' l ~4 ,, 
2425 •• 
27L0n 
2 1.J 76 ,. 
3~ ~2 .. 
-' ~.~q ., 
3B06u 
4 ••h2 •• 
4 .3~9 •• 
ltf,j6 •• 

~l~T O~/.f/CH SHl,Y CiffEK FLnCD "~ZA.'Tl:llT, CHLHO CO., ~Ir 
fl~AL FLCOC P~Ofll[S- KOIITEO 2•1 JC, ~,c;,ltD At.O 5LJ 'l'R. Gi 11 S. 

KO TAUL[ FCR CROSS S[CTICN 15.S 

KO KO bY 5lG~'£NT 

ll5. l • 1.33. 1, 
~07, ... (il'",5 • ]1 'I!) • 

;i4se. 22 5. 16 ,() 2 • t f. 1 • 
~ 1 qa • 1oe. ~n.rt9. 163~. 
nq3~. t ,q 7 2. lt :! "71. 3 ·· ea. 

13ti77. ;,~20. hl 1H. q.90.q • 
tP;i23 • ;qo2. 8 l •f¼h. E..ll63. 
2~3~11. ~,279. l•J~71. 7ir0 v. 
31732. 715 6 • )2f('D4. llir7L, 
II] h99, ry f9 I, 1 1;,dc;. l IS~: h q • 
5~344. 1~r,O5. 1n;t::-!l. 221·12. 
07107, 17~55. 212 1':.ll. 2fl~ 11. 
Pit 79 (I. 227&4. 24416, 3 1• L .1 ti. 
~7711, 2H7~6. 21b•iA. q.11 R~. 

llfi79::. 35c;f_ fl• 31:_•93 • q.A:'9S. 
1~·,u22. '144C2. 3 'J I •') {, • 57'11P4e 
lt•lf>61. 5'.!62'+. 3(1S1•l.~. l9 3 7. 
1C779'3. 6."-4~7. 4~1:21. 81 11 2.3. 
21'13.q.3. L' flD 3. 'I 12 l L • c:i4~i9c;. 
2<t4t.4H. 8 4 ,, t.: 5 • 5:~1G6. lDM, £1. 
27.:: "lB. 9f .3 G q. • b t, t, 1S lj • 12~-"·5';. 
3'. 77iC. Hfl51~, bi7:25. 13~)81. 
3~;•-;:--J4. l~:!!97. E.'55•~3. 1~4,qr•. 
31-=tb.32. DfAH, , LI':-, 1(19 • 172~J5:i. 

PA(,f ~BK • 

0 

u 



~5F, HQ '9/ll/79 
G[\J 1 '!,/'23116 
LOAD 12117176 

Rf,TIH TAeLl FOR Ste! ION 
~ 0. tu·v 

0 9;1.:.0 
DUK FULL 1;22 .f 

I ':I ;:-3 .95 
2 '124.97 
3 9~5.f,,3 

" fJ26.0l 
5 9 ~6 • 7 2 

l.Jf.ST bR/lr-.CH STCt,Y Cr't fY. rLUUO H."!.lA-~Tl10Y1 CAl<LAIJO CU., t'IC 
rl~AL FLOCO PROFJL[S- ROUTfC 2, l~, ~ 11,0 A~O 5'0 Yk. a•s. 

19.99 
ARU CFS 

o.;) n.n 
1 a. 3 "3fl .e 
7 't. 9 Cj 5 • r, 

1'52. • 225.0 
2u~-~ 
24 • 4 

B~.O 
39 .o 

3 U O • 't 51~.o 

OA: I • c 
---------,cRr~ FlOCC[O-------
OAM-b[ CttANhfL ~ON-DAM 

: • 0 0 
41 • U U 
r. •~a 
j • 0 0 
-.1. (, t, 
U • Ci 0 

u.oa 
et.LlC 
J.OQ 
C,. C 0 
,, • C C 
D.Oo 

o.oo 
t.oo 
o.oo 
U. Ci 0 
') • C, C 
o.oo 

CSM 

95.0C 
225,00 
3.5 0 • 0 0 
39 i'.l • 0 0 
515.00 

St GMEU TABLE FOR SlCTION )9.99 
em iOT~L C oc i 

ti 

~[G ~O 
2 
C 

PA&[ :;_9 

f.RIT 
f L[\! 

922 -~ 
~23.5 
923-1 
923,8 
q2q. (J 

FR TL TIO~ 
SLOPE 

----------------------·-------------------------------------------------------------------------------------------------LISCHARGE CFS lj ~ - 5. Ho 22. 
'3 t. HLCCI TY FPS 1.6~ .~I l,b~ .11 

< r ISCtOUCl er$ 2~~- ~6. l D. •'· 2 2~. ~r1.rc11r FPS l .i,9 • 87 ~. 3 r, 1.02 
~ C ISCHAPGE CFS .330. 47 • I 77, 106. 

~.!O. VfLf(l!Y FF~ 1.99 ) • (J 0 2 • 't 'l 1.11 

" L l~fH.ARC.E CFS .3~ r:. f D. :_CD• J 31 • 
3'-lfj, vFLC,Cl TY HS ;>. 10 1 • ['" ;) . ~" l ~ 2 :! 

~ L l~Ct1AYt.f CFS '515. Rf.. ::: lf 6 • 181. 
~ 15 • ,rulJTY FPS 2 • (I(, 1 .12 2 .6~, l.j2 

J E L ' o:, 2 3 • '-l !: ,o l lf 2 ._.. i 5 • 1.::.n. !27. 
fl " '-)24.97 Ku 36?~. 4] 8 • 21~7. l l ~ 0. . E.L ' l.J ~ 5 • Ll ~ KO ~f:ilt8 • 797. ~ 3 lJ. 1 ~ 1 ". 

' IL ' r:;2e.u1 KC f.9'+3. lrt4, ~5'36 • ; j33 • 
' EL \ 9::f.72 KC ':IBhli • 16 76. "7 37. ~'I~ L • 

• 

• I 

'-J 



~SP 2 Ha .9/11179 .IL S 1 f<R AflCII sTnr. Y CREL• r Lu ro H~2A.STurY, OA~LA~D co., MIC PAC.[ 5q, • H~ /;3/76 FJl,AL FLCCD P~OF!LLS- r<DlJT[D 2. lGt ~ , lt,0 A~O 500 YR. Q•S. 
torn 12/17170 

KO lABLE FOR CROSS SECll ON 15 .c:: '9 

£LlVAii0ti. AREA KO KfJ 11Y Sf.Gf'lft-;l 
921.~0 o. 
i; ., ., '". 3. 33. 1 • 31. 1, 
9~ 3. 24. 368. 1 • !31. 2 1. 
9:._.q. H. 1520. H, 1!•87. j53. 
925. 1 ~,.. 369q. .ti31. 21A9 • 1 '· 14 • 
~ 2 (,. 2 '+ l • 6952 • 1 r 5 5 • 3~78. ;:, 315 • 
':121. 335. 11149, 1964, 5,21. 3556. 
928. 1t:n. 161 liP. ~ 17(i. 7116, 5t~09. 
s2q. 560. 2iif.'15. 4 f O 2 • CJ.231. t Bl 2 • 
S30, 719, 27~44. 6174. ll!.'160. ':l!JBG. 
q31. gq9. ~.0~111. B~6le 14 ,.91:, • 1'1~29. 
q 3 2. 1 :- 95 • It 13 C2. 11266, lbl:127. ISlB9, 
9 3 .3 • 1 .!- J 7 • 5'196fi. l!:155. 19749, 25 ,'the 
C:I.! 4. 1 ~ 31. 74232. 2 :. C !::i l • 2~ P'i5 • 31~99. 
'9 ~ 5. 1767. flrJOO 7 • ~~1:75. 2~1-.n. 37769. 
5 ~ { • 2 L] 9 • l 116333. 3~123. 2 Li f- u 1. 4459(]. 
9~ 7 • 2?88, 12~,747. ,. r 12 '4. 33;,u. ~2'82, 
5~8. 2 "-63. 1i..:.137. 4P928, :!, -, ' 21t. 63157. 
Gj9• 2 83B. 17','+27. 5~:!-Q5. '4 L-:; I' 1 •• 7 ~l lb. 
9 4 fJ. 3114. 2 ,! I "i 11 • 6P!-60e "'!-:, ')t:j. d7lJ5, 
~ !j 1. .5 3 91. 2;.:";1D9. 7Cj ~C) ~. lt½.H3. 1:,llb'te 
';i q 2. 31:-.l, I• ?5(f'tb9 • 9 r 481t. 5~7'HI• ll';H,e. 
';, !j 3. -5 ';,,.,. ~ 2~,1~c~ l (·2'1~,6. ~p ~ 8'! ~ 13 ~' 2 '+ ! 

9"t "t. 42?1., 324118~. ll"i~.3"t. 63117. 14 4 2 8. 
(j l.j ~. 4498. 3b:'H59. 12S~f"ll:u f. tl t Ll 7. 16 !:. l 1. 
94 l:. • 41114 • 3',9t,68. J4C.'t73. 13 49, lk 402. 



4-AKO THLE r.F VALUES f 01( [JI'" f. 1;.1 "' • Cc Eh 01.., T All. SIGl-lA ill<{ £, K !, ~ HPl1A ALPHA:? ~RI LIA f,PPAR HX 11 
1.:41~ 1 • '5 If 1 5 ,' • I[. f: I,)(' n.J· p:J n.;.ii~Cr, ~.UULtl -~~lb 1.01100 1.uoot~ lb.36H8 ll'te2l{1 l lflf.2Ul4 

0CkJ1 132.3.c2 ,uc•IT=c 
2.175tl 2,.11!:8 (.111000 

LCR IT 92t.(O i<OCtd'T=C 
0 • U U 00 0 • r, I~ 0 i'J 0.0,100 .~G;H 1.oouo 1.ooom 2 b. Ll7':J8 226. 7'182 1 Of • 51 f:.0 

2.~3~1 2.~3el r,. 11: 0 0 j 0. LI l! 00 o.01coo 
l)Cil!T 52~.~6 KnO!T: 

0.01H10 • 2 q j~ 't l • OCflfJ 1.00010 .I • 62 lu .2!:13.03ti8 1~7.5030 

:>.£'.HS 2 • 2.H9 l.. 1l1 0JO n.OilOO 0 • L, ,"I LI ,, 
C,(~ 11 92!:.l:l Kecen= 

11 • l1 I I, i) • 29:LL 1 • U O _qj 1.0001) 3·) • f:21C 250o5S9) IHB-'i9~l 

0 • fl i' l " o.ccco r.1f"TOOJ u. o I) ~o o.oJL, 
DCR IT 921: • 61 KbCH"f: 

~.(l-i,UC .2~H9 1 • 0 n a 1.noou 30.£210 2'18. :-• ()6:::0 24e.(j627 

<J 

0 



IJSP2 )(G 
REY 
LOAD 

.,1111~ 
ffl";.3/7n 
12/17/70 

ORICH TYPE 2 

tD 

.:cq bHi~CH SlO~Y CR[lK Hui'• 11.~lAP..iTLIDY, ~tr.LAI~!) co .. nc 
f)t.:AL FLOCG P~Cfl[L[S- f(tHJl£0 2, 10. ~1.. 1cc At,O 5Ul YR. Q•5. 

NO. ti~ 

D 1112 2. 2 a 
1 92q .76 
~ Y26.52 
:. 92 7 • C ~ ,, IJ~l.21/i 
'.J ~27.5q 

Cf!; 

u.oo 
-~~ .. Q(. 

2:~~.GU 
~:~c.oo 
3 1::tO.O) 
5:15.00 

ROAO SECTION 20.C 

tll 

Ci• 0 0 
• ti l' 

1 • ",) 
1 • 3 {j 
l • 1" 

.76 

H 

U • Cl U 
c 2 oil. l 0 
'J2~ al.2 
92~.1'4 
li2E.l.0 
92£-el,A 

Ml~ kOAO l[L[YAlJON 5 et:•• 't ll 

'125 .. 5b 

{J 

~ 

~IRDER 

-::, 
!zCiO 
1/t;? 

/.> ¥' 

bO'JTOM 

/\ -?;ii 
,-;;i. 

LLEYAllO~ = 

CSM 

o.oo 
q~.O(t,C 

22t.GOiC 
330.0C 
BO. 00 
515 • :o 

CP[NJ~G NO.= I 

F Ab[ b~~ • 

\,~) 

I 

'"--_,) 



~5~2 ~La ... 9111/79 
R[V ~l~311f 
lCAD 12117/76 

.!U,T £:-R1H,CH STor,y Cid [k. FLfl(l() HAlA.STLIUY, OAI\LA/~O co., l"IC 
FJNAL fLGCC PROFILES .... l<OUH.D 21 lCt , t,,O Al,C 51.0 'tR. 0 11 S. 

RATIH TA~L[ FOR S[CTION 20,l DA= 1," ~o. [LfV AR[A Cf~ ••••••••-~CRES FLOOC[U·••••••• CSH 
n 922.li.. O,C t. n 

DAMAt[ .:hAfl.l\El f\Dfko-DAN 

~ANK flJ LL 5 2 3, I 10.3 ~" .9 ri.oa 3.00 o.oo 
l '324.112 94.3 9~.Ci !J • 0 ;, 1. r o G. 0 0 95,DG 
2 q26.54 2~6 • :! 2;,5.0 n.oo u.ou u.oo 225.0~ 
3 q~7.,7 2 e'li. 1:. 3~G,g t: • () (1 J,GC 0. JC 330,0~ • 927,28 5U4.5 ~ r, r. J • [l G :l • U Q :, • (.iC J'J(.OG 
5 5:? 7 .5o.; 33't.~ 515,0 C. C 0 o.o • 0 • 0 t 51~.ilO 

SE.GH[t-.T TABLE FOR SlCTION 20,I 
SEG ~O cs~ TOTAL l 2 1 

N C ~ 

I' AGE 61 

CRIT 
!UV 

923 ,5 
52s, 1 
q2't. j 
92'1 .4 n, .6 

FHlCTION 
SLOFf 

• £ 02't q 
• •' 0 11 l 
.C0140 
•l0}6C 
.c.0215 

------------------------------------------------------------------------------------------------------------------------LiSfHARGl CFS ~~. 7. 6~. ~'t. 

< 
55. VELLCITY FPS 1.3r, .50 l.4q .64 

2 ?t • 
; 

(l~C~Af-GC CFS 21?. ~~. 116. 75. 
~EL0CITY FP~ 1.19 .62 1.50 .72 
fl~CHi~Gl CfS 3~U. 55. 161. 11~. 

.: ! 0. 
• 

~rL(ClTY FP~ 1.43 .11 l.h4 .91 
CISCHARG[ CFS 3<1n. 6~. lR7. 137. 

~ 1j C • 
r, 

~•.Hti. 

~ELrCITY F~$ 1.~8 .8b ~.U~ 1.01 
1.lS(hARL[ crs 51~. 91. 2Gl. 1M3. 
~(LCC!TY FF> l,R9 l,~4 2,s5 1,23 

1 llt \ c;2't.8:: • D 1 ec.3. 1~3. 12qQ. 'i 7 l. 
? Elf\ ~:1..5, •c 6 711) • 1 ti 1 ~- 34q~ .. 231, 
.' ELI ~ '",21.1,1 k fl 8H ,'t. ! 4 "!:,. "3 ;1 u. (~9. ,, Et. [ \I o:,21.2e KO q b £! ::l • l f:.56. 4f67. ! fl?. r ELL \I c:i21.~9 Kil 11111, 19 56. ~21 't • C:,'t~. 

• 
/"")• 

'. "---

\~ __ ) 



l.sP2 Jt[C .9/ll/7'l 
lln ./13/U 
I.OAC 12/17/H, 

ELfVtTIO~ 
t.?;i • J l\ 
'J~ 3. 
':12 It. 
':I 2 ':,. 
q2t.. 
q~7. 
c; c:. 8. 
q ~ 9. 
5 ~'Ci• 
tj ~ 1. 
5.!i~. 
':I.': 3. 
5 -~ 4 • 
'?~ 5. 
9~(,. 
', ! 1. 
q~ li. 
':I 3 5 • 
94 (i • 
c; 4 l • 
9 ,, ~. 
~" -~. 
G~q. 
r:, 4 ':. 
9'i b • 

AREA 
o. 
9, 

,2. 
107, 
1 AB, 
278. 
3 75. 
482. 
fl 9. 
78A, 
q 7 4 • 

1117. 
) j l~ 4 a 

1~23. 
1 Hb 7 • 
212 7 • 
2 .!9 7. 
~t 73 • 
2 9't9. 
~225. 
!i5')1. 
~77R, 
'4' ~5. 
It ~31. 
H,ll8. 

L![ST hF~NCI-I STC'r-Y CH[U( FLOCU HA2'~•5rLIOY, (1j~KlAf-.0 co., .. 1c 
Fl~AL FLOCO PHOFIL[S• hO~TEO 2, 10, • , 11.Q ANO 5[0 Yfi, G'S, 

KO TABLE FOR CROSS SECTION 20,1 

KD KO BY S[GMU,T 

109, 1 • 107, 1, 
7U2 • ~- ~.Bb • 11 o. 

~210. 103, 1491. ~88. 
'I R7't • 647. 2 711 • 151 0, 
,, 52 (, • l.3A5, 4 2 'IA. 2G3 0, 

1307 ... ?'60':i. :;inc-, 4 • 007. 
I 7792, 3745, 7';35, f..L'13, 
2?797, 5140, 11113B, 7~,lH, 
3-,022. (.9~2, 12-,1. 1 no 1. 
4 t, 2 (;;. i;i'il'I, 15\f,5. l6l3lh 
~~100. trl-44. l7G74, 21474, 
6~t.42, IH55, 2L571, 27£06, 
Bt.2'13, 2221B, 2l1}48, Bf-~6. 
q,;{61, 2El122, 27"1G3, 4 ''t 12 • 

11 ~Pf,3, ~~174. :n _ '! 1. 47f.~4. 
l.3!.tr77. 't:'~32. !<t ua. 563Q2. 
15Sl79. 5:_102. 3A~L9. t7Ssu. 
lf;"-a76. 6~'td,. .t;,!FtG. 8' 1 35 • 
212512. 1 ;- 17> ~. '4 t 1tl9 • q/96?. 
:,q1 ~06. B 3 C. 9f • 51124• l Ur 7 ~. 
:.:711\66. CJ~lG:5. 5!jbl2 • 121r,sti. 
31!L~352. 1 l.. 71::::. 0 • 6:. 2 :.t • 13c.~f-l. 
33'J•J('B. 121 (5. ,: I: : ~ '5. 15323A. 
31:,u12. 1:55374. 7:GG6. 1111eiu. 

PAGE fl~ • 

(J 

' \ 
\J 



"SP2 XfG -9111175 
II.EV ~/L3/7(; 
LOAIJ 12/17//b 

fl: AT It\ C TAUL[ f OR SECT IO~ 
~o. ELEV 

0 922.J J 
t--, r. r. K fl:LL ~ 2!i • C 

I 9~5.3! 
2 "..1~t-.,75 
• ',~7.:-9 • 927,52 
5 927.85 

l.i[ST BRANCH STCt.Y CRfEK FLl,CD tiAZ .. SllJ1)Y1 OAt<.LAl'JlJ CO., P,Ji: 
1-lNAL FLOCO PROFILES- FIOlJTEO (:, lt, _ • l"O /.t~D 5CO Yl1. C.."S, 

2 n ,9 DA• 1.~ 
AREA CFS ---------ACRES FLCOCEO·------• CSM 

OAMAH ChAtJ~[ L NON-UAH 
0. ,) [. rl 

7 2 , 7 85,2 l, • .10 o.oo D • t 4 
1C2,8 CJ 5, 0 ':I, L II ,J • 0 C r. • n r, 95,l'.JC 
275,11 2? 5, 'l a. oo o.oc CJ,00 225.GC 
35q,q 3 ~ C •8 l,UO (). J .:i ih Cr ll 33,1,00 
3q6,t+ 3 s r .• !'1, 0 G ·., n C r,. O O 39'.1.o~ 
'l !:i A, l 51~.o 0,00 o.co 0,00 515.00 

~EG~UT TABLE f OR SLCTION 20.9 
SLf, 1.0 cs,• TOT ~L ! ? ~ 

N C ~ 

1 CISCHAR~E Cf S ') ~ . 0. 9~. r • 
3!... VfLCr!ll fP, .99 • 16 , 9 '1 .lfi 

2 CI S'CHA1lli£ CF~ 2 ;> 5, 4. £11, • • 225. ~[LJCI lY f PS .,. .17 . ') ') .1e 
3 fl~ChARGE CFS 33D. 10. 311. 9. 

330. VfLCC I Tl FPS 1.1ii .23 1 • 1 ~ .;_- 2 • CISChAFGl CFS 3no. 13. 36L. 12 • 
!Su. >[LCCITY Ff'S l • l q .26 1.n .24 

' . , CI'!CHt.RLE CFS 515. :: 0 • q77. I 8. 
,. 1 ,; ,.,•1rr"tTY CC< l • 3 r; .3? 1.~ 3 • 2 'J ~ 4 ..... I" L 1.- >., L 4 I I • 'a 

I El.f > 92s;.3~ KO 33,q. ~. ,3H9. 5. 
~ f Lt I.J G 2 f.. 7 !: KO 1q.3•11. 2t.i 5 • J3H9H. 2q9 • 
3 [Li It ... ~1.?c; K[ 2 d 3 , 1 • !-39 • 1924'-l. !- 13. 
4 fLLV c.;, 7 • 'J f Kr. 23n1. 12 0 • 217~1. bbb. 

" [ L f \i -9~7.85 H 28 1' .1 (: • 1 o!ie. 25979. 5b3. 

f'AG[ 62 • 
Ck IT fRICllO~ 
EUV HOP£ 

q23,7 ,(0(i78 
924 .5 .(~024 
q2t+,R , t O C2 n 
q~'j.[J -. 0(128 
925,2 ,C0034 

, __ ) 



>E~•Q9/l 1/75 
REV 05/23/7t 
LOAD 1::117/76 

AR EA 
o. 
6. 

25. 
13. 

177. 
313. 
If 77. 
661. 
Ab3e 

1 f B 7. 
13.32. 
1~97. 
1an. 
2lf9. 
~ll 72 • 
2 7114 • 
3 ~ 9'3 • 
3 ,I 5. 
3 73 0. 
4: t; 1 • 
lt ~ b 3 • 
ltH:n. 
lt ':lJ f. 
Sj12. 

\.l[~l BRAtCH Sll1t-.Y C~ttK fLUill 1141.- ~TlJf'Y• CAl<LAND COe• f'JC 
FIN~L FLCCD PROFILES- RQUlED 2t ta,~. 1ro A~D 5~0 YR. a•s. 

KO TA6L[ FOR CROSS S[CllON 2Co5 

KO KO I! y S[GMl,T 

ll3. 1. 1 .i O. 1. 
8 UB • 1 • h \IF.. 1. 

,163. 1 • 2]6tJ. 2. 
7764. 44. 7L5\. 5;,. 

l"/ •153. ~f:.5. lb!l~. .H,o. 
2q~25. 1164. 27~71. 1; 6 1. 
45157. 2 'I 1 0 • t;, '12 3. 2297. 
l3RU • 4 r, 78. 5:,':IA R • 41R2. 
(<")"' 0 !:, • 5 819. 1:•~66. 7ro1. 

111,r11. 8152. ':1131':I. 10~86. 
l~H163. ]1'183. lll 7'il. llf'.111 • 
]f.q7A!. 1~958. 13::iIi,.1Q. 2. C:04 • 
2ff't't2f,. 2112fi. 15737j. 251177. 
242112. 26580. lA/~'+82. 3f':.G5a 
2S!36't~. .3:511t 2. Zf"h70. 'I~ It; e • 
3251Uq. 41'71. 237Ll9l;e 5t.'tG6e 
377.355. 4G017, 26'-,'1 l t;. bl 01. 
4~1•l1 1lbe ~ fl f, 2 3. 2q1~"16;o 721~1. 
481:101. 67GDE.. 32'1~"-2.l. O.iC.f:.f.. 
5:'-7'tU5. 7 I< ~ 0 • 36; '12 t • 9671G. 
~c;[,qt17. i! l- 91 lt • 397d~!:i. JlJ61tU. 
b ~ Cj 13 :-i 'l. l t 7:!-6 • lt3';::!,~q. 12'5171. 
72(,')~0. ll~LL,..,5. q7,369. ltt,d55. 

PAG[ 62K • 



)[l,.(S/ll/7S 
~EV u9l23/7f, 
LOH 12/17/76 

RH!H Tl. bl f fOR S£CT ION 
~o. EUV 

0 •J~2.1Q 
6A~I< FULL Cl24,4 

I S;b,, 1 
2 9:i1 ... ., 
3 G~H.l"t 
~ CJ~H.43 
5 q2H,g4 

~,~r FF-t!H.'Ch ST( 1 NY CRr£t( FLL-CO 11Ala. sruor, fJJr<l~h'D ca •• ~IC 
fJNAL fLC~~ PRGFILES• ~CU(Lb 2, 10,~, lGO A~[ 5LU Y~. O"S, 

2 {I. qq O~= I. 0 
AREA Cf S ---------Afe[S FLOGCED-------- CSH 

DAMA(,[ CHAfH,(l f\ON-lJAtt o.n C • 0 
2 l-..'3 '.l5 • 9 o.ao o.oc c.uo 
71 • .3 q~. (I -• r: D .1 • 0 C C. fr, 9~.oo 

1 a 7,t, 22~.o f1 • ~ (I C • D 0 (, • Ll C 225.0C. 
301.e 3 jC ,0 c;.C:U J.OG I.;. 0 (, 33 ( • 0 0 
351,D 390.0 I.,. cu ) • C • C • C C 39{1.tJO 
4 5q. i, 5 1 !. • Ci Ci,00 J. CG o.ou 51~,.oc, 

Sf.GMLP..T TABLE FOk SECTION 20.ss 
$lL ~c cs~ TOTAL I . 

N C ~ 

CRIT 
[ LEV 

IJ2:!..9 
92.q.7 
G2~,1 
92~.3 
925,7 

FRICTION 
SLOPr 

,([IQq} 
.coc. 1~6 
,[10053 
,i...0C57 
.r0066 

--·--------------------------------------------------------------------------------------------------------------------· 1 Ll~CHAR~E CFS q~. o. Y~. 1. 
5~. VfLrCJTY FPS 1.'t4 .15 1.~4 .17 

; 
~ 2 ~. 

3 
~.HI• 

4 

[JSCHARGE Cf~ 2~S. 1~. ~t6. 4. 
VfLGCJTY FPS 1.57 •18 2e04 .28 
flSfHAH~[ CF~ 3~J. 42. ~bO. B. 
~fLLCITY Ff~ 2.t4 .26 2.41 .34 
(JSCHA~L[ CFS 3QC. 58. 322. 9. 

~ '; 1 • VELCCJTY ~PS 2.~e e29 ?.61 .~7 
,_, ~ISCHA~GF CFS St~. 112. 401. 1£. 
s:~. ~flCCJTY FPS 2.64 .~6 2.96 .32 

I r Lr_~ s t-, • .: 1 kP "6H(. 1.1. ti 6 't 1 • 33. 
2 [ L t \I g 7 • 4 i: KC 1 n 3 !-2. ! 21. <)612. 1q~. 
~ t: Ll Ii g fl• 1 4 KC 1,.21?. lb".A. 1~232. !~2. 

' t LI:. V 5 l1. 'i ! KO 1~2f,[. 2 ~ f\ ~ • 13487. 39'i • 
f Lt V ,, h • 5 Q >D 2 i1 D ~ ll • 3814. 15 7-, !:I. "75. 

• 



~~P2 >f,A_LS/11/79 
R[~5/~3176 
LOAD 12117/76 

~R[A 
o. 
5. 

19. 
42. 
11. 

132. 
277. 
't 7 3. 
7.l l • 

1 J 1::. 5. 
l '136. 
l 8 7 0. 
2 ~(,I). 
2510. 
~ '51 0. 
4lj5. 
47b5. 
~j9fa 
f. .. 2 7 • 
6f.5fl. 
7289. 
7'321 • 
8 ")'_;2. 
9U!'+. 
Yl\16. 

ULST [!RA~,CH STCP..Y Ck[Ek. FLCl~D HA .... STl•OY, OAi'..LAt,O CO., l'IC 
Fl~AL FLLCC P~Crll[S- ROUT[O ~. lC~, lLO AIJO 5(~ YR. G•s. 

KO TA~LE fCR CRUS~ SECTION 20.59 

KO rn BY $[G~[NT 

110. 1 • 10 7 • I• 
605. I • (:83. l • 

21 q 3. I • n 35. 3. 
H71. 13. H2.l. 33. 
All'l. 1~1. 1 & 18 • 1n. 

13.3~'}. 1375. llf33. 290. 
? f-28 • Q 126. U:i.;HI. 485. 
3:..436. 8409. 2 )•;qG. 9&5. 
4j ~.q 3 • 14465. 26Ha. 22~4. 
5'12115. ~232). 32!4~7. 4401. 
7hli l .ii• 3l'U:8. 3PP19. 1~24. 

1n1.·16. 't35~7. 4~i7H~. 117C:2. 
127ld:?. 57241. S::dllh. l(,'173. 
H.'J!=:27. 7'1753. 6:1Hr•~'• 2j73(,. 
J57qi:~ •• IJ t,.. 32. 6g.H7. 3 '.'.: t E: l. 
242110;,. 12·i24Pi. 1"/i-42. ltjLlf,8. 
2t•lJ79 •,. lli11543. HrfG7• 51S!:'2,. •• 7 ~l '1 • 17'i!"J3Q • 9t i~5. 7 1: I 't 6 • 
~r;.r,;,01. 2rJ4507. l ri i:; ;. ~, i:l • 8'1 743. 
4~ ')16fl. 23( ~02. llc:11. 11 l2fl. 
~lti.254. 27•~1YC,. 12t ':d:'o • 117~H,. 
5f ,115. 3(1r,7S5. 157liii9. 130:-23. 
6:, q4;>. 3ti(J3C,~J. l'+l-17~7. 15t.t a2. 
741. 8fi5. 3nq J67. 16(•li~2. 179~87. 

PAG[ f,3K • 

I\.___/, 



". SP2 •rn •-111119 
AEV ~/~!/H, 
LOAD 12/17176 

1.1£f,T d~'ANCH ~TCt-.Y C~EEi'. FL(1GO H11£ .. :nuov. GJ.1'.LANC co •• 1-'IC 
FlNJL FLPCO P~CFILfS- ROUT[O ~, lC, _ , 11•0 AtJO b O y~. a~s. 

ROAD SECTION 21 • 0 

NO, tlW us IIL l \o 

, q23,,;3 ". fi '1 u • 11 rJ C • r, j 

I q26.8'J (, 5 • 0 0 .no S2£,09 
? S27,57 2~!:.CC .OR 5:,7.49 
3 928.]'J 33,,.00 • UH 'i2f.11 
q -Y2B,q7 .3qo.Oil ,08 5 2r, 3q 
5 G28.'i5 !";;1'•.00 • (, F, S2E.R7 

~I~ .0 AD ELEVATION ..... ~:-~.~Jt• 
cpn l~G NO, Cl·LV • HEIC,eT WlUHl LEH 1h 

t-10. CULVER TS CODE CR DIAM 

22551. 3.C,[• H. • C 0 

G). 7;,l<'. 

1& ,,P., r&d,/ 0 / ? 

-::,40 $/ 
Q. ....--

p-

C/dt .41 r . \"' / 
1

-'tl,;;---5" -Y ~.o -J.. JI"<> 

q;;ig,<; 

q;;i,;.'?. 
-~ 

~,rAf; 

~~"Z---

CSH 

I:. :.: 0 
q~,.0(1 
2~. HI 
3 :.i • .JO 
9 L • CJD 
15 HiO 

UIS DIS 
I SVE RT INV[HT 

923.6! 923,35 

PAGl f,4c • 
~ 

IN I \,J 
C G[FF 

.012 

\.__) 



• 5F 2 )[.G9/ll/H 
REV 05/?3/7o 
LOAG 12/ l7/7E 

R • Tl I, L TADL[ FOR SECTION 
~o. £LEV 

0 9 2~ • fl 11 
bANK FULL 5 2t: • l 

1 Y26.95 
2 927.h0 
3 9~8."5ll 
4 q 2tt •'= 8 
5 929.(17 

UE..ST eRU,CH Sll!t\Y CRELK FLtJLU H:. .... STUO't', 0.AKUdilD CO., t'IC 
fl~AL FLCCO PkOF!LES- kOUl[{, ·2, 10~. 1[0 A1.D 5[0 YR. o•s. 

21 • 1 DA= 1. n 
AR(t. CFS -------•-ACRES FLO<JC£D•·••··•• CSH 

g,6H~Gl: C!i.ANr-.f.L ~Ot! ... ~A!i 
0 • t u.u 

26.9 65 .4 a.cu r,. o o ,, • 0 0 
'18. 7 -st.a u.un 1i • J J 0. Q 0 9~.oo 
70.~ 22~.o o.oo u.oo ~'. (. t 22~.fj~' 
1:19. 7 3:.-- f: • D G • f.! 0 G.GG u • (I C. 330.00 

111. 6 jli( .o o. n j C. •Ci'.: C • ~ :'.i 39 C • 0 ( 
181 .3 515.0 o.oo r.i • 0 C c.oo 515.00 

SiCHLhT 1 ABLE He SLCTIOr< 2 I • I 
~~G hO 

cs~ TC.TAL 1 ' 
. 

N C ~ 

PAGf l5 

CHIT 
t'I J" U 
L..~ ... 

92, .6 
9U, • 'I 
92L18 
927.0 
n1.4 

FRICTION 
,;-1 net 
-.,L1,1r L. 

.t0125 
• L0239 
• 00250 
• C.0~62 
0(0273 

-~---------------------------------------------------------------·--~---------------------------------~-----~-~---·~----1 LISCHA~G( CFS 11':i. u. 9,. r, • 
'j~. ,FLt1C11Y FF$ 2.05 :J. on 2.02 .21 

2 [JSCHARG[ LFS 225. l • 223. 2• 
.2 "!:. V[LOCITY FPS 3.4S .n 3 • 4 ~ • 4 I 

J C !SCHAHU CFS 33 ri. J. 323. 4. 
330 • \tLf1l.llY FFS 4. L 4 .24 .It. lib .52 

4 (lSCl1.dRG£ CFS _sqr.. 5. 3RD. €:. 
~ C. i:i • HLCCI TY FPS It. 31t • 2 .I ~ .4 0 • 5 7 

s ,. J SCHARGf Cf S 51 5. ! (/. 4 7 6 • ') . 
51 ~" \'flf..C'ITY t- f ~ 4~7? .43 4.Bb , ' en,, 

I t Lr V G h.9f K[J 26r•n. 2. ~f: fl2. b• 
2 [Lr V , 7 .6 E KU '" 4. 1~. 4 56{ • 31 • 
3 t Lr ~ C 8 • j { •o t.S •~ ~ • 4 7 • f: tt 61. 70. 
4 [UV " fi • '- e KO 7h22. q .3. 7420. l U A• 
~ ruv ' Y.':7 KO 96°A. 3 7H • 9147. 17.lo 

• 



[Lf\'ATJO~ AR[A 
923 .eo o. 
524. o. 
Y:..5. s. 
'l2f. • 25. 
Y27. 5 0 • 
'92o. 81. 
9,9. 172. 
G H. .:'29. 
'i 3 l • ':.39 • 
', l, ~. f\2ti. 
S.B. ll(ifi. 
q:_r,q. 156 2 • 
q 5 !j • 2 <i 3 • 
G;3,b, 2 :;, 0 • 
y;7. 3177, 
':I:" A• H96, 
g: 9. 4 ~ ;~ lf • 
G4C, 4 '-l54 • 
9 4 1 • 5~85 • 
94 2 • 6 21 f, • 
½'l 3. bf-14 7 • i;,,,.. 7 t+ 7G,. 
lj l'.j 5 • 911 :'."i, 
I._; 4 f,. 81'4 ~ • 

""' 7. ~ 3 7-t ~ 
G-'+ H • ] '.tu~. 

'o.'1 '.il fsF.il~tH STUf.Y Ck[fl\ Flfir.o rtA.. SfUD'r, fl\KLl,N.L• co •• P'lf 
FJNt.l fl.l.tCI) rRUF:ilLS- H(JtJT[O :.. lL, _c, 110 /.,f~D 5"(1 ..... 01-1s. 

KO TAUL[ fCR CRO~S SECT JON 21,1 

•0 KU ev 5[G~Er'1 

4. l. 2. I • 
22G. I • ;',.., 7. I, 

'CJ11. I• '::i 1 ... I • 
~Bl 't, 2. _i! I\•) 4 • 7, 
'}s::i9A, 21, ~"12't. 5 3. 
9!: 11. 312. Hflq 1. 162. 

15~fil. ~~1s. ] ;it c:; tl • 360. 
2I]89,. 5177. I Hf\!, ~31. 
3~G64. trit32. 221:.Ed• 1?70, 
4 768 7. 1(.f33. 21\2 (If,• 2771. 
f,'tbl7. 2 '5 ,, fj f.. 3•JIA, 5221, 
A4H34. 3£~22. ,q,.c.ot.i. e f--: 3. 

lf,t1Gijl),. lf 7 42,. • lf7•·<"'+• l 1i 15 6 • 
13fl2:-. 61&[,E,. "; !., lj 1 :i. 181•~1. 
I I :, ~ 1. 8 ~ .! fj. f,~~--11. ,It. 91. 
2tr:/SH. 1r~..:c,;:,, 1lt,2h• 3:i'-10 5, 
25~r:1l':::, !2781 l, 8' ~'+ '1. lf7~~3. 
3 ll .Ir ":2 7, 15.l./"'119, tj•7.t,f9. I, : 5 LJ. 
3 "'i 7 1 CC'• li3~~l1A, '::lfl•~t,41 7452B, 
lf1,..,27A. 21"I~,t. 1 (I '4 C' h 5 • 8CJ'tOS, 
47, CJqA, 2.fl ( 2GS. llfll;::'1, 1 1 ::•-05. 
!:d1~ng, 2 h' f..;,i;, 12'J7r-,f. • 12;,< 23. 
fn,,fl:.4, ~)J!T'-,9, lq i:,,01. 111:>~12. 
67<(,!Pli~ 3~1•~!:!5~ !''.!22?5~ 1 f:: 3'1 7 ti~ 
75 !':.68 .. 41 ?%t. 16 4 \.. ::! b • ll:H,813, 

f'AG[ f!.iK • 

I 

\ J -.__, 



•"P2 XF-0.9/JJ/H 
R£V ~/23/76 
LOAC 12/17/H 

~ATnc TABL[ FOR SCCllO~ 
~o. EL[V 

0 92.:.'e!C 
81i.NK flLL 924.h 

I 927.:'t 
2 9f7.151 
J q ~8 eh Cl • q2A.'::i2 
5 929.4(i 

~. s r ~nr,Ctl STO~Y f.Rl[K FL~CU HAZ.STIJOY, CAKLA~CI co •• ~IC 
FINAL fLOCC PROFILES- RCUT[D 2, lC,. • 100 At,~ 5CO YR. ans. 

21.'J DA= I. C 
ARO CFS ---------AC~lS F LOOC EO---·•- - - - CSH 

DAMAGE CHAN~EL l<ON-OA~ o.u c.o 
26.q '11:i.1 ' • (I !1 ) • 0 0 C. 0 I) 

114.b G!S • 0 fJ • (J L J.OO 0 • 0 0 95.DC 
227.3 22~-ti .'.l. ) r; o.cc C • fJ t1 225.00 
3.q 5. 1 J J ~ .o Cl• 0 0 ,j. 0 J ri. o o 33 0 .o ,1 
4 I I. 1 3 9 Ci .o 0. D Ci J.Ja:; (;•UC 390.00 
525,'+ 515.0 0 • G (1 ·J • 0 C tl • C Ci 515.0J 

Sf61'[~1 lABL[ FO~ SECTION 21,5 
srL ~o cs~ TOTAL I " • 

N C ~ 

PALr 6b 

CRIT 
CLCV 

FRICllON 
SLOPE 

.ooou

.10037 

.toc.ci~ 
• 1.[J O't5 
.:OG51 

------------------------------------------------------------------------------------------------------------------------I [ISCHAk6E CFS 40 J6 YJo I • ,. 
Y5 • VlLCCIIY FPS I • 0 7 1.09 • 1 • : l!SCHARGf CFS 2: 'j. 18. 2 O? • ' ,,. 2~~. V[LCCllY FPS I • h I • I 7 1 • i..J 1 .n 

' rI,ChAkGf Cf S 3 -i. n. 49, :! 14 • &. 
~ 3U • ,uccnv fFS 2.c4 • 25 2.23 ,JI • flSCHARGl. CFS 3 'l (I• 69. HI. 9. 
39U. \LLf.lllY fFS 2 ~ Pl • 2 8 2.39 • 2 r; 

'. f I HHAkG[ CFS :.1 :. • 11 'I• 3'l 11 • 12 • ~15. V[LCCl 1Y FFS 2.38 .J~ ;: • 7 2 .u. 
I Elf\ "-i 2 7 •~'I "11 7.q ~ 7. 83. 7252. 102. 
; fl n S27.'ll KC 116 •, i,i. q3(l. 1~47~- 233. 
~ l Lf, 0 ~M.6C ~D 1~9H1. 2'211 • 1~320. JH~. • [U' 5211,9[ KO 18343, JI 51 • l 't 7 '4 8 • qqq. 
• ELI ~ G2•J.'tE KO '227LP. • 't-J95. 17269 • ~25. 

• 

0 

\ \ 
'--..../ 



. 
X[Q .9111179 
A[V p::/~511f:. 
LOAD 12117/U 

[l[VATICI• 
')~2.30 
'32 5. 
S24. 
5~5. 
9:'. i::.. 
9;. 7. 
9~k. 
';I;_ ';I. 
9 j C. 
', ~ 1. 
9;_r ~ ~ 
G,'!3 • 
934. 
9:' 5 • 
r:i :!. ( • 
Ii~ 7. 
c_, .! fl. 
'3 .5 '::I. 
y '+ tj. 
-J 4 l • 
'J" 2. 
qt.~. 
C, 4". 
9 '1 b. 
9'H • 

AR[A 
o. 
3. 

15. 
37. 
65. 

112. 
24 3. 
429. 
6"/be 
':189. 

1 ~59e 
1702. 
2261. 
2 7'-15 • 
3.3h6. 
.. : ~ 9. 
q E- 3q. 
~ 2 ( 9 • 
5'H Cl, 
f, 'J 3 1 • 
7 1 t- 3. 
77G'+• 
84 2b • 
9 .._ 5H. 
9f89. 

1.1r~T (!R,0,CH STCP\Y CJ\lf.K FLDCU hfj2A-STUOY, CAKLAfllO CO.,. f'lC ~I~~L FLOCD PRUFJL[S- ~OUlfO 2, 10, ~ 1ro t~n 5(0 Yh. ,-s. 
KO TAUL[ FOR CROSS S[CTION 21,~ 

• LJ KO l'Y Sf b M[ f~ T 

57, I • ~5. 1. 
f,32. 1, 5 511 • 1. 

11:;u. I • 1126 • 3. 
4107. 9. q f 14 • 2 3, 
73 I U, 76. 7129, 98, 

1216R. l D~ 5 • U•B2k. 250. 
!9f.25. 3385. l ~ 11 ~ • 455. 
21"'.232. 7354. 1'19£,1. H .3 G • 
4 jJ q q O • 13l82a 2~)~,2';1. l~H. 
55 7'= R" 2 L ~6 7,, j!l~9. Hl69e 
7S?92, 29~51. ~75q9. tH7, 
91)~45 • 41 f Li 5 • 4 4 ..5 ~ ') • 1rJ7':~. 

l:?lh't'i. 54 , ... n3. t1612. } ', t O 4 • 
l!,-,2583. 71 !H\6. ~':15iJ3. 2.;=.-46. 
lfl':,721:. 9l~'tl. E, 1 1d 1. 3' f...3?. 
23!, 74. 11~:!rt. 7','3•1 l • 41712. 
27791H, 141 Jq~. fi1,11.=.1. 5.3q2g. 
33.l3S, Hif',fH,. '3417~- b717u. 
38£t(67. l9B;eo. 10!.J7,. 017:,9. 
441~14. 23"[77. 111.~55. 974f5. 
~ ... 1i:~0. 2Ei~~~'J. t :- ti.! '3 7 • 11"!.C.f!f::. 
~t,~~69. ;:9c.~43. 1~~~-~~- 13~J27. 
tdt31:',C. 33ll22'9. l ~ t, q Cl':. 1:12~.qo. 
11122?. 38,,280 .. 15H.J83. !Hc77. 

• 
,.--.. u 



USF, ~[Q.9/ll/19 
H[V ~/,3176 
LOA[, 12/17/16 

~Al!H TAP.LE FOR S[CT !Otl 
~o. [LEV 

0 926.30 
UAh~ fl LL 5~e.6 

I 'J~q.5[' 
2 G:!l.!! 
.I 9~2-~2 •• G32,71 
5 9~3.2~ 

WEST HK~"LH STl~Y Clhft< FlOOr, tiAl'. STUDY, CIII\LAh(J C0.11 fllC 
flNAI FLO[D PROFIL[S- ROUllD ~. lC, _ , lGO A~O 5(0 ~~- a•s. 

21 .'1 DA: I" 
AREA CFS ---------ACRFS ·FLCOC[•-------- CSH 

OAMAG[ tliAN~EL t~Olll•OAH 
o.a r .• i.l 

25.7 f. C • 7 fl• 00 o.oo o.oo 
57.J CJ~ • u U • (' 0 J,UC [ • (i 0 95.or, 

111.t ;:-2~.;j 0 • ,i (; J,OC U, 0 Ci 225,li: 
l ~-, • 't 3 3 L ,0 0,[U J,110 u.ci:: 330.00 
21t 1. :· 3'1C,0 0 • J ti ,J • C C ( • .., C 39L,Uf, 
3" ':I, ( 51 !3, 0 C." U o.oc O,OU 515.00 

StGMl~T TAB LL fOf< SECTION 21 • 9 
!:, Et; ~o 

C~M TOHL 1 " . 
N C ~ 

! l$0lARG[ CFS ""• I• 11 q • n • 
9'io V[LCCl11 FPS I • PI .19 1,R? • I cl . rI~CHAPGE c;< 2 2' , •• 211. ' . 2~~l • 1i1ru1c1 l"t' F P~ 2 • f-, (; ,27 2,7.l •• 1 

,\ [)S0,ARGE CFS j "', fi. I•• 3 0 ... l.?. "! r.. •,rLCCJTY FP~ 2 • n4 .29 -~ • fl It • ? !, 
• [ I ~LHARf,E CFS 31"1 0. 2 I • ~sr.. 2 l • 

.! ':I!]. VfLCCITY FPS .:5. J ,~ .~1 3 •:, 4 .z1 ,- :.-t..:CHARl;t Cr ~ 51 'i • j ';!. 4 "I;,, . . . 4:!, • 
~1~. 'Jf.:L.,C.!TY FF::, .3:~7 = 3 f\ 3 :b:'i = 3 .. 

) lU ' 9;:9.9( ,o 35 I;:_. 2 C • 3~31. 1 'j • . EL,- V lj~l • .3 ~ KO 7b~ 2 • 132. 7371. 131:3 • 
! [Lt ~ '-, 1 'l "'l ,. . ,~ ... ,, fr 11'6~2. If H .• 1 '' t~:... ! 7 f,. ,, t Ll \I ,-:12.11 KO 13 .. .-~~ • 112. 120RO. 673. . . , f L f v 9!.i.2: ,o 16712. 1233. llilb5e 1 31 'I• 

PAGl 67 

rnn 
ELEY 

FRICTION 
SLOH 

,[0071 
, ,., 0 08 7 
.CCG82 
• ~ 0 l:8 4 
.G009o 

• 

'•. _) 



[L[VAT !OP, JREA 
926.30 o. 
C,? 1. 3. 
928. 15. 
c,2q. 34. 
930. 60. 
G i 1 • 93. 
5~2- 1~8. 
':I~ 3. :! ~· 2. 
9 ~It• 5.2 0. 
9.'!:J. 1305. 
~ ::! 6. 1146. 
9.H. lf43. 
5 'l:Ei. 1 i:;qf,. 
'J ~ q. 2~16. 
5 lj lJ • 3.L?. 
541. 3 f: i 3. 
., ~ 2. • 164 • 
94j. 4 7 15 • 
S44. 5 2i.6 • 
5't5 • 5"18. 
5'tf:. 6 ..3 7 C • 
9-'t 7 .. ,;s-21. 
S-Uh H73. 

blt::::iT HFOtit-.CH STCt-.'t' tRf[k: fLOOO hA..Ai S'iUOV', (lAk:LANU CO., l'IIC 
fIN~l FLOCO P~CFIL[S- ROUTED 2, 1C~, Jro A~n 5f0 Y~. a•s. 

KO TABLE f OR CROSS SECTIOI, 21 .'; 

KD KD UY S[G~,£1<T 

IO. J • 5H. 1 • 
54 7 • 1 • 545. 1 • 

1713. 3. 1708. 2. 
:! 807. 24. ~758. 23. 
f.t.0!· s1. 6 383 • 10~. 

1 :.i O 7 • 28 7. 'J "i ~ ,q • :129 • 
15lft3. 95q. 13167. ':166. 
2;:: 5'61. 2 36 7 • 11;t. 1:. 2l:: a 3. 
3:?t.09. ,q 666 • 217"1• h, 01 • 
lt5Hll • 793/t • ?6716. l(B30. 
bl 70 0 • l?lq7. 3 ~ r1.1:. 1 HC&. 
8 ·, ~q4 • 17•06. 377~•5. 251H. 

Li1'1361J. 24ulO. ,q 3t~ L. .36:522. 
L:5'-191 • 3:?'145. ~ ,,lt.~ • 51302. 
Lf.,._,qq J. 427't7. 57:~o. 6~ · 5.£ • 
2;J71".l7. !:i4109. 64175. 88796. 
2'-rB2ql. 61:' ~ 7'] • 7lt:2G. 111?55. 
2S2~'t2. 75~79. 79 ti'.) 1 .. 133?77. 
~q ,Llo• '.3'1102. 87~16. loS\92. 
:5 ':l? A 'I 2 • 11 ti :3 8 • 9~97~ .. 1811~93. 
.;,2122. 12t~87. lf147c6. 221(99. 
510657. 1H£•1l• 11389~. 257:;25. 

PA6E 67" • 
~ 

\ 
I ,,__) 



~ATH,b TAbLE FOR S[CTJON 
~o. [L[ V 

I' '::l20 • j ~ 
BA~K F I.J l L c;2s.1:1 

I 'J .! 1 • .39 
2 9:!2,H9 
3 9~.~-96 
4 13~'1. ~ '3 
5 CJ .!4 .H b 

IJ~!:.T l!k\Af..Ctl STOf..Y Lf-lll\ fL01)l) HA~ $l1.,0Y11 CAKLAr.c co., ~IC 
flNAl,.fLIJCD PROFILLS- KCa.lT[ll 2, l(:~, jltl Al;(J 5CO YR. Q•~. 

21.GS 
APU CFS 

0.11 L.O 

·" 9,2 
'43. 5 ;;;::.o 
aq,3 22 5. u 

152.~ 3 3c. a 
lqq•'+ 3qr,.n 
214,.. ~ 5 15,.. 0 

OA: I• 0 
••-•-•-••ACRES FLCOCtO•••••••• 
DAM/6[ CtlA~hll hD~-VAM 

J. fJ u 
r ... oo 
::: • ~ 0 
G. r C 
0 • 00 
£J • OU 

ti. U 0 
C,. i) 0 
y. 0 9 
u. 0 .. 
o.oo 
0 "',') (' 

CSH 

~tGf~(hT lAHl FOR S[CTION 21.g5 

C Sf' TOT AL l 
tJ 

1 LISOIA~GE crs g~. 2•. u. 1c. 
9'::. vrl[CI TY FPS 2.g9 1.12 3 ,5 3 .R2 

2 [ ISCHARI.JE CF~ 2:iei • ~a. 123, ! 'I. 
2 ~'5. >fllCITY ff'~ 3 .. 61 2.t3 • • t. l, I .JL 

.I fI':iCHAR~l CF s 3 "3 ,., • lGH, 1 7h • 46. 
3 'I, 0 • >Elf.CITY FP~ '+ • C· ~ 1,75 5. !,t, • b IJ ., f I SCtiAkC[ Cf S 3 y ~ • 141. uu. h:-' • 
3 5 0. \ofl ncJTY f PS 3. r; 1 1.1~ ~-. j 3 • 7 r , Ll~LHAk:it CFS ~15. 2D~. ~ 14 • '36. 
~1~~ ffl[CJTI FPS J. fi 7 l • e 1 5 •L J • 78 

LLFV 1,•1.,,~ so 13!i. 3 3 0 • ~b7. 142. 
;• f L• v C ::> • B 'j 1\(1 ~ 1,i r1 • 'H. :! • 11?. b • 4 8 •J • .; [Lt"' ,. s • g !: KU 4U.- 9. 1~23. 24 9.q • f::,. 8. 

• ELlv ~ 4 • i .3 ,c !:, 1 :, f.,. 2 1,4 f-. 2 ·,,; 3. E96 • 
5 [Ll • , 4 • 11 l KO 76 114. 3 0. 

' ". J223. l ;! 'J 11 • 

fAGf l8 

CRIT 
[L[V 

930.1 
930.q 
931,4 
931 ,b 
q32 ... 1 

FR JC TIO~ 
SLOP!" 

• DC~02 
,CC5GU 
.LI0't9R 
• 00 45 M 
,.. C 0'151 

• 

\ 
\ / 
~ 



1.sr2 >[.C9/l l/19 
RfV 05/l 3 /"It 
LOA~ 12/17/76 

E:.L[\IAT [Of\ 
9.!8 • .5 0 
5~9. 
') 3 (1. 
':331. 
',~.:!. 

~!~: 
'33':i. 
9:! t. 
~ :! 7. 
~3B. 
Q;c;. 
'J ii LI • 
94 l. 
'> 4 2 • 
9"' :.1. 
9" it• 
'1 (i r • 
i:; 11' • 
';, It 7 , 
q.:, ll • 
G 4 5 • 
t, .. , (! ~ 

AHEA 
o. 
.l. 

I~. 
34. 
60. 
9 3. 

158. 
3U2. 
5£ i:::. 
fl n S • 

1146. 
1i:J43. 
l 'J9i. 
2 ~H,. 
.3 f b 2 • 
:! F 13 • 
lflf,4, 
'+ 71 ':l. 
~ ~ ( b • 
~,1,1 r • 
c no. 
L')21. 
7 1• 7 3. 

~t~T f~A~CH STC~Y C~EfK fLOLO 
~]NAL FLOOD P~OFJLES• ROlJTEfl 2t 

HA .. STLDY. r.iKLi~o co., ~,c 
lU, _(, 1~0 Aio 5[0 YR. a•s. 

~u TABLL FOR CROSS S[CTto• 21.!5 

KO KO EY srG,-;[NT 

52. 3. •t6. 2. 
j 61 • ~2. ~'JO• 18 • 
99~. 22;:i. LflO. 91. 

l'i9H. ~55 • J l 'J 2 • 250. 
::,·H • • l '1 '* • 1P12. ~ 1 7. 
4 79t • 1 'i79. :..· ~-32 • (., 1 '*. 
£;3::lb • 3 .3E; 1. ~.~.:t 5. J~q8. 

14777. ~ 1fi 3. 4 ~ 4 f- • 3713. 
24652. 1.'"l1]3. 1-j ~ 3~. 1, -t 'I • 
3Flt7~. ]9!82. (,7'j1. 124'+~. 
~.~541. 2t,1EdS. "/ 'I 41 • 1~427. 
v 2qc. • r ! f-1. H6r;'J. 2 7!:,bfl • 

11·~4t1Q. !J42!P. 'l9t.l. .3CJC.'2c. • 
13t~'l3n. 7~~1S4. 1\313. 5'1i' I, (. 
1U';l4f-e ~4lf£. l;:, 71; '+ • 11;12. 
::'2t-,12'1. lJ E::'~5. l4/l• 3. 'LH,39. 
2r;ACfj • l'-l"lE·C• l 'i~ 1.J1 • ll~&J4. 
.L:: •if:57. l71E!i.. J/1,3t). B9if,O. 
!1171:'II~:?. :_ t:: ~82 • l'll2q. ]b(,;.3u. 
~~,.'i~e2. 2~t. 78~. ;> d::iH f- • ]':h~OJ. 
:,:·(, "3 H • 211,,;42. 22/:)5. ~29f,Ll 1. 
b V ', 4 't ;:_ • 31(.!.2,.. 24~A~. ~6E.b'I~. 

PAGE t81< • 
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:.SF2 H.CS/ll/79 
REV CS/23176 
LOAU 12/J7/7E 

~[ST bRA•CH STO~Y CRfEK FLJOD 
FINAL FLCCO PROFILES• ROUTED 2, 

ROAD SECTION 22.t 

NO. HW ns HL '" C SH 

[, 920.4.l IJ. Of! o. c. n c • a J a. t;O 
l 932.~2 lj5. r. ... .68 9~1.6~ q5 .... o 
0 q34.fq 225.00 1. 76 93~.13 22~.co 
3 9.l6.60 330.0CJ 2 • 411 514.20 .l30.1lO • -....c,.n.!:2 3'J(,.0( 2.q6 '":i 34 • 5b .l5C.OO 
~ Oj~.5f 51"i.0C. lt. • ·Hi 133:.0A ::> 15 • 00 

~!~ ROAD [LEVATION , 'f ~ l • 5 0 
OP[Nl~G NO. CULU. HfllhT ~IDTh L[HTH U/S 

~O. CULVERlS COOE OR DIA• HV[RT 

I I 1?211. B • "'-0 

(j)_ 

D/S 
rnvERT 

928a't3 

INI 
CCEFF 

.026 

PAG[ 6% • 

0 



>Er..[q/1117~ 
nrv 09/23/H 
l OH 12117176 

HATII\[ THLE Foil $fCTJON ~c. ELlV 

~t~T CRi~CH ~Tniy C~[(~ FLOCO 
flNAL fLCCO PnOFIL[S- HCUT[O 2 • 

22 • iJ3 CA: I. 0 
ARO er s --------•~rn[S 

tiA/. SHJOY, CAt<Li1f.C CO., tlC 
10, _c, 11,0 A~O 5CO YR. ens. 

Flee c rn-------· C~H 

l 9 £H. "r 
OAl'As[ CHAN~EL l,ON-UAf'I 

O. t fj. 0 
8Ar~ti: FULL r;2e.1 • H (.. 8 rJ • IJ 0 U •CC: 'J. 0 I: 

l '3 .! 2 • "d 75 • ti 95.o il • flO o.no o.oo 95.0~ 
2 9 ~" _., 3 270.~ 225.0 il • 0 c, t • I} C J.JC 225.00 
3 g ~ti •t. ~ b5ti.tl 3 3f.: • • u. n.) J.LC o.oo 33 0. 0 0 q 9 :it7. '.: 3 '341.'.:l 3qu.c (I. ilG o.oc l1. 0 Li 390.uO 
5 c,~q.::it, 17lt ~- f. 51 !: • 0 j • 00 J. cc u.oc 515.0C 

SfG~f.~T TABLE FCP SECT!Ot, 22 • 11 j 
S[b ~o cs~ TOTAL 1 ? ~ 

N t ~ 

PAGE 7 0 

CRIT 
EL[V 

93 0 .2 
53!.0 
(jJ] .5 
931.7 
9,12.2 

FRICTION 
SLOPE 

.0011~ 

.u0074 
• ~a e,21 
.coo12 
• l I.IO Ci it 

--------·········-------------------------------------------------------------------------------------------------------rISCHARGE lFS ~'-,. 22. ~u. 23. 
95. VELIJCI TY FP~ l • t-1 .85 2.oq S" . ' 2 r 1 ~CHAtH,E r,s 2 ~". 68. 86. 71. ',. V[LCCITY Fr~ 1 • ~ l1 .61 2.u. .59 .,! • - • 

.I (J5LhAkJf er c; l~ ti• 11.,. hP • 1-1, H. 
j 3 , •• VELLUTY FPo • 17 • ~ .l 1.42 • "3 . , l I SCHARL[ CF~ j 1

1 lJ • 137. 62. 1 9 l • 
35fl • VLLCiCITt FP:) • i.: 8 .37 1.1s .37 ,. [J::(.t!ARGL OS 515. tB~. 52. 2 e 2. 
!.l 15 • \lfLOllTY FP~ . ~- (, .21 • 76 .2u 

1 lU\I ':.52.~t.- ,o 2P l 1 • 61: (,. l lt 7 f •• C. Ii (J • 
? t. Lt~ \I ,,~4.S! KO f2~2. 24 1q. 3 2') 5 • ; :o';I. 
j (LC \I (,ijf-,,6~ r,D 22s:r,. 774 0 • 4 7 q it• lC0-.5. ,, [Lt IJ ~~7.~:! ~t 355$7. 12531. 5670. l }~1\8. 
~ (Lt IJ G39.::t ,o 7 q':) 11. ~81lb0. 7 g97 • lt ~ it 35 • 

• 

, I 

\.__.; 



~SP 2 IL. ~9/11//9 
f,[V 015/23/76 
LOAO 1.2/17/16 

tL[VAllU~ 
928 .. ~u 
9 2 9 •. 
930,, 
9.31 •. 
9.!2 ,, 
q3 3 •• 
93tt ,, 
c;,:.5,, 
9 ~ E: ,, 
'J 3 7 .. 
'3~8 •• 
C;,3G •• 
941.i., 
9lt t" 
c:;4 2,. 
'3'i ~ ,. 
'J4 r.i •• 
5 4 '1 " 
54C" 
CJr.i 1 .. 
5 4 H,. 
549,, 
'J::: G " 

AREA 
o. 
3. 

H. 
32. 
~7. 
90. 

!"6. 
28 ~. 
't 55. 
1'7~. 

l 1 11 • 
1 ~ ;12. 
lL149. 
~lj1(i2. 
3(iJ7. 
3~-~8. 
If l LI 9. 
4 b6 0 • 
S? 11 • 
.J1'(,.~. 
l<,l 'I• 
bf-• t-:E:,• 
7~,lb. 

\JEST l·PHCH ST~~". CRt[< fl.0Cu HA. ;JUOY, OAKIA~O CO., ~IC 
tlNAL FLOOD PROFILES- ROUTED 21 10~~ ltO AIJP 500 YR. UPS• 

KO TAEL( FOR CkOCS S[CTICN 22.03 

KD KD 1,y SE1~?'t(N.l 

31. 3. 32. 2. 
322. 36. ;-~q. 21. 
95:?. 163. 63'5. l 5 2. 

1 q9 'I• 428. 1136. 450. 
~463. Hoa. l 7" !3 • ') 0 (l. 
1f A26 • 121 'I• ~4':f.,. 11:,1. 
1\637. ::if O q. 3 n a. 27~ l. 

p_;.934. ~~1ti. .iii l '1 ~ • f. 4"'?.. 
275'5ba qi:;b 7 • ~12'1. 127POo 
If 3 G[,& • l!:1'4t7. fil 8 7. 22]GOe 
6':327. 2j 1: 7. 7)~3. 34nq4. 
q ,- Clf-2 • 3:-1 :! 25 • A534. 'i1i[7':S. 

124741. 4~PG~. 1.: 1-10 • 7 • l'..4 0 • 
\1, 0 37l, 58"j7. 11173. 'J 9 F 1 J • 
22.3"~7. 7 f- f; 2 '. l~'.:i'H • 1~~7EJ! .. 
21,;_372. 'Jt-~~1. 1 ~ ·' LJ i:.i. l7175~. 
~4f;1c. 117P54. l~o4U. .21;'.>(')1. 
41.::,! Afa 1, 1b1. l 7;;: 7 '1. ::?~u99'J • 
4 c., 1 -'14 t- • 1H 129. 1HG~,7 • .!.O"i4C l· • 
:)7h7:'i'• 1'J433 c;. ? i1 7 l'J , • :!til96l. 
67144>• 2~'1~73. 2L~2U. '12 4 67, 
77f- J90. 2~~9U2• 2'd94. '193107. 

PAGE HK • 
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INS f' 2 ~fST hRA~CH ~lO~Y C~L[~ FLCCU HA. STUOY, CAKLA~O CC., ~IC 
FJNAL FLOCO PROFIL~S- ROU1[V ?, lJ, tL, lLO A~O ~ro YR. ~-s. 

••·•••••••••••--••-•--------••80/HII LIST CF INPUT DATA------------------------------
LHA~~L OlSCHARGE 
L!~LnARGE -1= tU~ 131'• 
f N[l 

lf! 5. 

CUt\l'UT[ 22.1 2:~.05 22.11.3 
•---------------------•--•-•••END OF 80/80 LIST------------------------------

PAGf 71 • 
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• CUMHITF 22.u3 • • 
-------•-••••••••••·•·•·-••START!Nb DATA FROM f-R[VJOUS CG~PlJIATIO~S••••-•••--•-•---··•-----------



Uf!:r f-1f;flf'.:CM STC,._'f Ckrfl' 1-l0C0 HA. ~1uov. llAKLAtJC co •• 1-'IC 
f fNAL fLGCQ PRCFIL[S .. f-ClUTE0 2, ll• ... L, l{C Attfi 5t0 YI-,. c.•5.• 

RAT HE TABLf FCR SECllOh 22.1 OA: !.( 
~c • ELEV AREA 

r, q;:! 0 • f :J . I).!) 
~11,r~K f U LL i; 31 • I) I• 7 

I 9!3.ll4 lbf::..11 
2 'i!51!b 7E.2 •'-' 
5 ',!6.75 H5tr • 937.f.~ 
s 'L:9.!i 0 "t9ti7.9 

HGH~T T ADLE HR SECTION 22.1 

CSH TOTAL 

1 r ISChAkG[ CFS t-, D • 
Ho IELLCITY fF~ 1.19 

2 [JSCllARG[ crs 1 ~d'? • 
1 ! U. •fLrCI lY f F~ -~7 

.J [J SCHAl<GI CFS 18 ') • 
18 5 • l[LCCITJ FF~ .. n 

4 LJSCt-iAHUF CFS 2 .... 11 • 
,e 2 0. vflC[!lY F p~ • .': 3 

c I 1,cHRGE CFS 20~. 
~ C, 5. '.[Lf,CI TY Fr~ oU 

1 fLL~ 5 ~ 3 • f,j 4 KC 23fl, • 
? £ l[ V ':L~~ •; f: Kr q 9 ti ri. • 
3 [Lr-~ ·1 1 b.7: ,D 2f.l'.:.~. 
~ Eld '1~7.lO •,D 4~•"lt.5. 
a Lr, 5 ~ 9 ... 5 KO 9'157b. 

@ 

CfS 

o.c 
7.4 

c~.o 
13( .o 
!B~.8 20. 
2c::.v 

1 
N ~-.22 

2o 
o O 7 
120 
• ~ ts 
~ l • 
• J f, 
470 
,04 

Bio 
1e10 

16 3 7. 
38~C•. 

15708. 

---•--•--ACHES fLCCCEO-------
OAl<tA<,£ CHA 11ll\[l l'ON&rJAN 

I • 0 0 o.ua 
L.rc 
G., 00 
fl• LG 
o.uc 

SfG AO 
~ 
l 

q O 0 1."' (l 
• ~ 0 

.96 
:!,q. 
• f. "i 
.H-,. 
.5~ 
,, 0 

.JF, 

l{,~1. 
.'\ 't li2 • 
!;.661. 
7289. 

11 C Bf.. 

'J • C L 
LI • L· C :. . { ( 
') • 0 0 
i'I • 0 C 
J. l C 

!80 
.1~ 
83. 
• l ~• 

1330 
• u [" . 

16 2 o 
• f• b 

21 't • 
• UC 

64'>o 
E3'::i7. 

1Ee5•o 
~rc:,4c,. 
l21Hlo 

0. ::, (, 
o.ou 
C • r ~ 
c. n r .• c. o 
: • ii C 

CS M 

6~000 
13fJ.OO 
18!.'-. 0 C. 
22u.nc 
~95.uu 

CR!l 
[LEV 

FRICllON 
SLOPf 

.L00l:il 

.COC17 

.U.1CU5 
• (if.I 00 3 
• r O ll ll i 

• 

CJ 

\ 
. / 
~ 



scP, ,Er.Aos11111s 
HV~S/,3/H 
LCAO 12/17/76 

flEVAT IC~ 
9 ! 0 .60 
931. 
', 3 2. 
933. 
9!4. 
9 ~ ~. 
G 3f • 
9~7. 
Gj fl• 
5!9. 
940. 
q lj 1. 
9 '62. 
() ', 3 • 
5 4 q • 
5 i, 5 • 
C, ', f, • 
CJ,, 7. 
1:,4f:. 

AR EA 
o. 
2. 

12. 
31. 

201. 
::73. 

11 7 2. • 
19:1(1. 
2ri12. 
q1RO. 
'5 !:9 3. 
7lb'1. 
8 7f, I. 

l G!h2 • 
119f.3• 
1~~65. 
l~lf.6 • 
167"8. 
1H370. 

UFST F.H.ANCH STPNY Lf,LEI\ FLUGO HAZ. STtJO'tt UftKLAf.L CO., l1 lC 
FINAL FLOCC PHOfll[S- J{OUT[fl .t::1 lJ1 t lLO A.1,0 b!JC YH. C.'"S. 

KO TAhLE FOR CROSS SECTION 22.1 

KD ,rn lY S[Gen T 

22. I • 2J. 1. 
361. 6, • <; 3 • I • 

1033. ~5. q{..,5. 33. 
~860. s2. 11111. 90~. 
7162 • 169. :.-t19q • 'r, ·HI. 

l•)Ofl~. 57~. ~ 3h4 • liJft70. 
3, ',4b. 2193. f, l::' 0 • 22:..35. 
~l 1Jhf.. ':; ~ 8 2" Ii ,199. 37~11:h 
7q"1GH. 11)£9. lt'295. 574!i~. 

lll'i229. 2l 157. l?L99e H.119f. 
16-+~hli. 3:'f.,42. 15~00. l l 3~"i2. 
222'::.17. 5E-~3E. lH .. 9~. 147.63. 
29: 112. 84f-0ti. :! 1 t1 ti 7 • lR'iC76. 
3 fi 4 2 'I !1 • ll!i487 • ... ,.. 2'.'12 • 22'i470. 
4ti~;iH?e J4',7b6e 27!.:~1. 2f.7Y7v. 
td7·160. 19flfl',9. 31U6A. :!l~lll'i. 
~ •• ,153. 2.39:tt~. 3.i:.?i,Y. ~ (, q I ti 't • 
75r-,144. 2s, c27. 3865't. "12f,927. 

PAGl 72K • 
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I.LST t!h~t.C.H SJ!jf,,,Y' (.~EEK fLOOO H~ ~ $lll0'°t OAKLAf,L CO., 1~1c 
t- HlAL fLLiCfJ t-'I-, CF ll[S ... k(ll.Jlll 1 2 • 1 C~ • l lO A ID ~ CC: 'ffi • 0"~ • 

RATll.r T~liLf tOR ~[CTION 22. Cl CA= I • C ~o. f LEV AREA CFS ---------ACRES f"LCOE EU-•------ CSM 
OAMAG[ CHAl'if\[ !,. r.oN-O M-! 

0 q31 .cu 0 • 0 £1. 0 
~HK FULL GJ2.6 11.R 2 ~ .5 ! • 'J 0 .I. 0 (j 1..r.00 

I 9~'1.16 6·Hu3 f. r • n C • J •J J. l°' C LJ. 0 fl 6u.oo 
2 c;:!5.42 23<14.7 lJC.O 0 • (, 0 fl• 0 D U • 0 0 13C.OO 
3 G~6.76 43q9.1 1 e5. a C • C 0 i, • r, C o. nu 185.00 
4 q~1.t-1 5734.~ 22!i.0 G.U, ,.) • (j L r, • n c 22( .il~ 
5 1:1 !-9 • ~9 8901.c' 255.o O.LO ::::.oc t. 0 0 295,00 

SLG~EU T A8Ll fCR SLCTIO~ 2~.g 
SEG ,~o 

c~.- TOTAL ! 2 ' 
N C ~ 

PAGl 7'!.. 

CR IT fRICTIUN 
£L[Y SLOPE 

q:32 .e .coo1e 
933.Cl .t0CJll2 
93j,1 .00001 
'133 • 2 ,LOOOU 
Y3.l,3 .coooo 

______ .,..,. _______________ .,._.,. ________________ .,. ____________________________________________________________________________ _ 

I LJ5CHARG[ er s I O • 12. 2 I. 27 .. t,. YfLCCITV FPS ,48 ,06 • f,b .07 
< flSCIIAfsL! CFS 13d. 46. 11. 67. 

l i tl. V[LOCITV FPS .14 ,05 • :3 'l .o, 
3 r I ~Ctit.P.'1[ CF5 1 8 r • 70. 16. 911. 

l t' 'i • V[LLCI TV FFS .uA .C'I • ::: ti • :.: 't 

' f I SrHAkU Cf S 2 ~) l1 • Ab, 11. 11 7 • 
" .. 1 'I • ,fLCCITV FPS .G7 ,Oj .21 .04 

' I bCHAnG[ CF:; 2 '11-i. 1 2 !J • I A. 15 ~. 
:' '-l '~. ~fl!"lCIT'f !- F S .L1 • ti 3 .1 7 .. 

• L.., 

I [Li \t '13'1. l E- •D 42'14 • bll. 1 7.5q. 1 S 't 'I. 
2 [UV ~ "!:. q :i KO 21 ti 1 '1. 91 nq. ~ 6 7R. 11,r.n1. 
; (LL\I 93>. a ,u 1Cti11. 26fi32. 6~27, 1. 7 41 f' • 
4 r Ll V 9 3 7 .t.t KD 1Ut,2''J. 41451. 8 2R2. ~ C 46 7. 
:, [LL V C; ~q. !::J '; •o 2181.2, 92U4. U625, 11; 21 '•• 

• 
,,,.. -~ 
! '' 
' / ~..-



flfVATIO~ AR[A 
9Jl.6G o. 
'd2. 3, 
'-J ~ 3. 3 7, 
'134. 4 ft 2 • ', j::. l 7'12• 
g ~ ·~. 3 24 ~, 
'3 "I 7. 4765, 
G ~ 0. 635~. 
lL~Y, 7 '; ':, f,. 
54C, 95:t 7, 
'J 't 1 • , 115 H, 
c; 4 2, 127~q. 
'j 4 ~. }(j~f-,.1, 
fJ 4 4, l~'ih3, 
5., =. )7~64, 
., 4 ~. 191c,6, 
9Lt 1. ~f 1fiA. 

l.'r~T ff{,H.;(.h STCt.Y C/.ftt' fll1l'O t1A..4a_ 5.TLIOY, {1t:l-..lAt;D CO., tHL 
fJ~lAL fluCD pi:,,r,fll[~- RrHJllO ;:, 1r;~, ltG A."l(J 5it: Yk. O"S. 

kO TAP.L[ FCR CRCS~ ~[lTlCN ~2.5 

.,, KU tJY S[Gh!NT 

4 l, 1. • 1. I • 
:' 71 • 2, ':: 12, '3 q. 

3189, ~ 2':I. 1 f "13. l ~ l 7, 
17L24. ':H!2, 2 G 7 0 • 8888. 
44 3Bt, lfltGA, !t 751, 23116. 
79~05, 3(,209, f.049, 42~33, 

12"-,971, ~f"l85, C!.:'.4(1, t.b~q5, 
lt1l35h, 70436, llq2IJ, t;l3CictJ, 
.~ -4 4 t, E. 4, H '41f • 1 'f rl" ~. 1ii,-i76, 
3}:::,hf,(t, 13715l, \t,t1i:-,1, l6~~4c;., 
3':·3 't3L, 17!~14, 2!4eA. 19a, 21. 
4 r,sn. 2127~5. 2':'IH,u, ,2(j L , 7 ~ • 
bf:.'i65~. 25~742. :_: 9 ~ I l.i • Jfi41:"•{!3, 
(-(,0•~?7, :n,_-~Fl, ]~~· u. ~~3t 42. 
77H'4'2• :!,',4fllft • _n-i~. .:.Uh- 1}1 • 
8'31:"h~. lfllf'l2. .q 2 l 4 IJ • .... i:'t 91 • 

• 



Uf.ST ~R,H,CH STl1f\Y CR[tl\ f-LL'C[J r!A•• STUfl'f, CAKLA"-C CO., f'lC.: 
Fl"-AL FLOCO PA.OflL[S- ROUT[tl 2, lJ, .... c. 1,10 t. jo ~co Yk. a•s. 

RAll•c !ABLE FOR S[CTION 22.CJ'l QA: l • 0 •a. [L[Y AHA CFS ••·••••••ACkfS fLCC[[D •••••••• CSH 
OH\AGL CHAN.EL l~ON-UAN 

n q32.4n n. l o.o 
OAN~ FULL 9.13. 4 11.8 3 r. • 8 r1. ail fJ • 0 0 r • o ~ 

I CJ:!4.~~ 13R .':..i b lJ • 0 ,, • un 1J. 0 0 n.oo 60.00 
2 5~5.lflf 1 ;/f, "., l.3u.o o.uG .J • (I C l1 • C 0 130.00 
3 9~6.77 3l9lf.(l 105.0 l). (1 0 o.cu 0 • 0 0 1a5.oo 
4 5."17.61 4475.J 22 D. D o.oa ,J. 0 L G.CJ 220.on 
5 q~9.59 1021.1 29~.o u. r, D l. G C. J,tO 29 5 • 0 t 

HGH['l TABL[ f CR SLCTIO• 22 .':I~ 
SE~ •o 

C SH TOHL I ~ 
N '- • 

I [JSCHARG[ CH hu • 0, S2 • I 7, 
t C • VlluCITY FPS 1 • ~.8 .09 1 • f\ ti ol6 

2 CISCHARG[ CF~ l 3 '\. 31. 2n. b1:.. ·~~. V[LCCllY fp~ .35 ,07 .n • flC-, 
.I [I~Ct1Af.CE ri::: C 105. er:,~ 20,.. %. 

lb!:• HLlCITY fps" .13 • I)~ 3,· • t1 ~ . . . 
• [JSCHARGl CFS 2 ~f' • 84, I"• 11 l , 

2 2U. V[LCCIIY fp~ • I 0 • u4 .2& • !JS 
~ CloCHARGL CFS 2 q ~ • 122. 2J, 15 !. • 

: '1 ~. VLLl'C[TY FPS • ii I"' ,03 .21 • 04 

I ELL IJ S 3 ... .!. :' ,o 14 ~ .. • 11 , l _ 2 2 • 4•J]. 
2 [Lr> S 35 • 4 4 KO 111 , •• 3153. 241:i. ~:: 3f • 
3 . El'' 1P.£ .. 7 7 ,.o 4331..,2. 16.HHl. 461!7. 2;~11. 

• tU:. ~ ½~1.!:l ~D 1231,. 21':ll~ • b't~"°• ""£: r. 2 l. 

" LLL~ ';!9 .5 5 KC lbq2~4. 6SP·J55. 11 "3jl). 81560. 

PAG[ H 

CRIT 
[Lt¥ 

FRICTION 
SLOP[ 

.00113 
eC,001'1 
.rooo~ 
.llOOOt 
• COCO ll 

• 

' 



,t .• LSII! 17~ 
fl(V 1)9/23/7t 
LOAD !UIT/7c 

tLHAllO~ 
Sl~2.4J 
5 13 • 
'::,~'I. 
'335 • 
G,36 • 
9 -~ 7. 
G3f:I. 
<; ! G • 
G4D. 
94 l • 
542. 
c:.4.3. 
5 4 'I• 
g;5. 
l;-46 • 
9 ti 7 • 
G4H. 

AP[A 
o. 
5. 

58. 
7 0 '-I• 

2!173. 
!5,1He 
5 :.i7",. 
6 t~ 7'" • 
H27b. 
YI.! 71. 

llti7H. 
13 r,~ n. 
1 4 t p, 1. 
J,;~h.3. 
l7ilH5. 
l., i, H 7 • 
21 +' f< H • 

~t:,1 Ef!t.t,Cti SlCt.Y C"-rf~ fUH'u hi\. ~TIJD'r, CAI\LM:D CO., I-IC 
FINAL FLCCC PRCFIL[S-- P)UTtD :', Lr., .c, 1 0 Ai\[) :sno YH. a .. s. 

KO TAtil( FOR Ct'OSS S[ClION 22.~e 

~a •o l•Y ~Eb h'l r,.. T 

.,. I • fl "I • I • 
8 2 L. 3. r.b5. Lll.3. 

4f1q'j. 122. l 7'lC, • 21 6 , • 
::~30( • 7£78. 13tH. 11321. 
5•: • ?l. 1°l't'J. :ol'tt:e 2Cif0b. 
(!7(,1)0. B275, 7 !i J 7. n 17. 

13FlG,. 5 • 'Jlt6. 9 7.:,0. 7 14 7 5 • 
Jq~3hl. B"ln;i. 1~•4fifa i_:Pl'-159. 
:? ')t' ~l ';; ~ e lltE6'J. 1:,477. 13::-r,q~. 
?d~~75. 1 1P11::fl. 11-17)9. ll7D7. 
'-I r,CJ e 1 -i. 1n:.'1~1:o. :- .? ~ !.: ~ • ; C• ii:: 3. 
'tG~ 6'-17 • 22 G 9 3 • ~:.r:22. ~'-lhr26. 
5 Ji9 !H ':. • 2C:: • &6). ; q ,. 7 :! .. f9<t::C37. 
{9[ti0CJ. :!.13,'75. !, 'I '5 4 • ,5 Lj l (' f.. (: • 
lll'l17'1. 3LICICJB. .3, .. "6~. 3-:cir~e~ • 
Q 2 r :.i 1 t. 't2~7Gl. 4 I ,2. ,.54t82. 

PAGf 74K • 

\~ 



l.tSP2 Y[.(!q/ll/7q 
r,tv rc::1:_311t 
LUAC 1,:/ 1111b 

OPE~ HG 
~o. 

1 

@ 

k 
~?-0 

NO. 

Ul~T uRANCll Slf1tY Cfrlfll\ f-LOLO H.\j. SlLOl• (.At{L~~O C:O,, t'IC 
rI~~L FLOGO PRGFllfS- RLUT[O ~. 1~~ -lt l~O itiO 5f0 YH~ Q•s. 

fGAttl SECTION 2!.C 

~rn. HU CFS HL H cs" 
,, G32.60 n.oo 0 • ll \I c.o~ :. • ~ 0 
l OJf • It f, t::".O(, 2. ~,} ~34.46 Cl O. !10 .. Y3E.Hl 1 ~ " • 0 l J.!fi "P,t.45 13,.ro 
3 537.Ct lf•~.ao .2q '93E.11 lB!:.~O ,, \<337.61 22.:.ou I.J. C 0 9.37.fil ~2c.~o 
" 13q.!::') 29~.o:. r, • r fJ 5~'; .59 ~q~.ru 

Ml~ RrAD fLEVATION q _! 6 • 't L, 

CuLV. HULHT s!DTII LHul~ U/S D/S 
l.ULVEl<TS COLI[ OR Dl<H HlV(RT 11',HRT 

I 12211. ,..~a 

/y 

!~O.CO 93~.bO 

~ J~)U 

p,.. 381,~ + ol.:'.:>-S- 'Z {pi 2 

' 

9:s2 .£0 

~t;"1 

O' -- C\ 

P., 
1
- ~,10 > 1.,-1 _ __:t __ 

:::,iq:i_,1,.c..l 

q-;.1,A I 3z5t 
~ 

14.,; 'f-,;,o -::. A,_ 

·;T~-q?;) .(,;, 

6/,:, 

f't.GE l~f-t • 

CJ CN I 
Cfi[Ff 

.02b 

I 

' J ~../ 



H.GS/11/79 
~EV 05/,HJf 
LOAD )21!7176 

U[~l f.f},H,CH STC~.Y Cf..Lt:I\. n.ocu tiA ~ STUCY, O,,KLANO co., '1.JC 
FJNAL FLOCO p~OFIL[S- ROU1ED 2, lL~. l~O i~c 5LO YR. a•s. 

f!ATlt.! !ABLE FOR HCTION 2 3. 5 0 A= 1.0 
~o. ELEV AREA CFS ---------ALRE~ FLCO[[O-------- CSPI 

ll"-"'•AGL CHANt\f.l I, ON-D,&.f" 
~ 9~2.60 0 • t1 C, 0 

IIAI-K FnL 533.6 11.& lf.6 ' • (J 0 o.ou c.oo 
I f:)~£,.itb 24't'J. rJ b O • 0 o.co ri. 0 0 (1 • G C 60.0CJ 
2 IJ~&.El 2~h5eH 1 :! Ii • l1 C • '.J 0 a.rG r •CC 130,00 
~ G!7.tJ1 3.256.t. lk~,C c.u, :1. i1 ~ lj • 0 Q 185.00 • '3~7.ll 4lfih.~, 2~(.0 n, (, L a.Jo 0,00 22r.0G 
5 9!'3,55 731,1,5 2~t.o u • ~· r, o,oa 0,00 295.00 

SEE•HT HBLl FCP S[CT!Oli 2 -~. ~ 
S[G ~c 

CS• 1 OT Al 1 ? 
, 

N C ~ 

rAGE 76 

CRIT 
E L(Y 

FRICTION 
SLOP[ 

• 00 00 u 
.00001 
,flOOD2 
,LUC.01 
, G ll Cl lJ 0 

------------------------------------------------·---------------------------------------~--~---------·--~-·-------------1 [ISCHHGE CF~ i, (I. 21. "· 31, 
to. HLCCllY FPS • 1~6 .02 , 16 .02 

~ LISCHA~G[ CFS 13 fJ • 48. l 5. 68. 
J3u. HLOCI lY FPS • J 0 • 04 • 2 7 .04 

3 [ I SCHAR6£ crs 1 B !" • 69. 2 1). %. 
JH~. \fL'oCITY FPS .12 • 05 -~" .o~ 

4 CISChAHG( CFS 220. 84. 2 I,. I If, 
~20. \fLOCITY FFS e 10 I .05 .31 . ::. ~ 

~ LI 5CHA RGf CFS 2 'J !:1. I 2 l. 2n • l 5 ''. 29~~ \lfLC(J TY fPS • !J? ~ !) 4 .22 ;;[fl 

l CL f \ ~ 6 .ti~ ,c 264 ! 1. 11) r, t' g • 3 7 q 4. l'ltqq• 

• f Lt V C h •HJ KO 3A7H2e 14.?:51. 4 j.,:?.. 2(LP·•• ,, 
3 [Lf. V • 7 • u l "" 4'tf~"; • 16E.l3. 4 769 • 2~ .no. 
" ELI ~ G 7. 6 l KC 65-2<1He 2'tAlG. b 'i 04 • 34't~j. 
C [Lt. \I ~ q .5l; KO t575au. b'tb~l. IP79~. e;1c5. 

• 

0 



i. ... J-~ >L4a, c~J/J~/iS 
fl.£fl"crs12311c 
LCAC !U17/J6 

[LEVATIU~ 
932.H 
q .. B. 
I) j '4 • 
9 j 5 • 
G:!'1. 
5~ 7. 
Y~8. 
'l,'\G • 
sq r~. 
5't 1. 
S't 2 • 
'H~. 
"lj It • 
945. 
l) 't £. • 
q" 7. 
9'HI • 

ARLA 
o. 
3. 

37. 
4'1 ;,. 

17G2 • 
3~q :.. 
't 7f-,~. 
635~. 
7G5Ei. 
q~~7. 

1115H. 
]21~ 4. 
l ct 31:: l • 
J. 5c;b3 • 
17 :JO'+. 
191f.h. 
2J7f:h. 

\,1j l'J ft<I-N(H STl t,Y CPf[K FL01..fJ rlA.[ Sl11DV., JAJ<LAt,il CO., • IC 
Fl~iL fLrJLC PkCrTLES- ~OUlLP :!, lC, wC, 11,0 ~1\0 5L0 YH. 0"$• 

~o TA~L[ ~GR rHC,S~ S[fTlON 23.~ 

KO KO tlY ~f.(;t-l[NT 

'13. 1 • 41. I • 
~ 71. 2. ::12. 3•. 

3189. 329. 15'i3 • LH 1. 
17(,24. ~.f,82. 297 ll. 81tR8 • 
4!t~85. 1(49E. 4 7~, 1. 23llB. 
79f)0~. ! r &. 09 • f- !-I q CJ • 42433. 

1 ".!l-iG77 • ~· 305 • g~ '* h & E,f,~'i5. 
181356. 754~6. 11 -j 2. 0 • 9 3 qq 1. 
2tt.l.i bf: It • H'4H.. 1-l A ':I 8 • 12~~7£.. 
ll:::'-,bO • 1371'5~. 1e:51. 16P~46 • 
jr.3ti 3f; • 17~~14. 2 1 'I f\8 • !Gt.r,27 • 

'177~73. 21:-1~~- 2~ lt.O • 24t: ,72.. 
~rqlq1. 2~5/42. '" t, 4. i&4"•0j. 
iit>'lf<2 7. .3 0 .51 81 • ,!"1;?•10. 33.:. !. <t t' • 
77t.43?. 35t+FlH• 37:;11.!. 38L!Ol, 
H'l",.:.62. 411c12• It 2 1 q..., • 44;,<f1. 

• 

0 



w~P2 kEO.C9/I I /79 
R[V~9/2.1/7l 
LOAO 12/17/76 

RATIH TAeL£ FOR SECTION 
•o • ELEV 

0 9 ~,.. 4 :.J 
bANK FULL ~35.8 

I q!7.!:1 
2 9~8.-112 
3 q3H.77 

• 9 :_-9 • Oh 
5 'Pt Cl• :rn 

OEST D~HCH STCSY C~[[K FLOCO IIAl. STUDY, OJKLANO CD., ~IC 
FlNiL FLOCO PROFILES• ROUT[O 2, 10, _ , l~C A~O ~LOY~. G•s. 

23.'.1 DA: l • C, 
AREA CFS -- - ---- --A Cf< ES FLCOCED-------- [SH 

DA MAG ( CHANt,fL fJON .. OAM 
fl. u ~. ') 

11 • lt 21.n i1. no ~.OL o.oo 
161. ::i E: (. .o , • no '). !) l, n.oo 60 .o 0 
2qa.2 13C.O o.uL J. t10 Cit J Ll 13(,.00 
3A9 • i1 185.0 Cl. t 0 G. • C c.oo 185.00 
~ ~,.. 1 22(.0 J • ri o :i. 0 ( L • 0 L ~20.oc 
77fle!.:.. 211:..0 o.oo J,CiO o.oo 295.00 

SfGM£•T TAHI f 0~ SlCTION 2 i. "l 
SfL NO 

cs• TOTAL I , ! 
N C: • 

PAGE 77 

CRIT 
[LEV 

'135.4 
qjb,2 
q3be't 
93b • 5 
936.7 

FRICTION 
SLOPE 

,C0031 
• (. IJ 0~ 4 
• l O 051 .coo~2 
.00026 

--~---------------------------------------------------------------------------------------------------------------------I I SCHAPLE CFS h~. 11 • '15. .I • 
tn. <ELCC!TY FPS .qA • 13 1 • 1 1 • 1 1 

2 LISCHoHG[ CFS 1 if, • 37. A2. I?· 
13a. "lLfJCITY FPS 1.2n .21 1. 'J 1 .11 

~ LI SCHARGE CFS 1 H':) • 5U. 1 06 • 2 I • 
1 d 5 • ~ELOCITY FfS 1.~n .25 J,.. p ': "' • <- ,., 

• CISCHAkGE CFS 2~ 'l. B. 12 U • 2R • 
22J. \/[Lr.CITY FFS l • -+ 3 .21 1.q, .?2 

~ llSOlAfiG[ CFS 2'J5. 1 11 • J2q. 54. 
.l 5!:i. VlLcCI TY FPS 1 • r, H .24 l • E. tl .23 

ELlV 'L~! 7 •'°• l KD :3 .5'1 ~. t lt:I • 2595. 187. 
;, Flt \I 'J :.2 8 • 3; t( fl E, 11- ~. 11r,1. 3H97. t:." [J • 
3 f Le \/ '-1~8.71 KO 1n .. 1. f~40. '1111. ti P 2. 
~ LU. \I '-1 3 Y • r- t Kr, qf, 4 7 • 3171. ~2 79 • ltqr. 
~ [LfV 1; q 1•. ~ e ~o 18'1.:!Ci. 69 28 • 8130. ~ 36-3 • 

• 

\ u 



1t ~p 2 >fJ.,.,11119 
lil V 051£3/76 
LUAG 12/17/7£ 

£LHATIO~ 
q3i..tio 
9:! ~. 
qJb. 
5~7. 
9 .~ 8. 
', ! 9. 
,; " C • 
C::. 4 1 • 
5 .i. 2 • 
5 't .3. 
Y44. 
945. 
9 't ~. 
(j 't 7. 
~4A. 
lj 4 5 • 

'9 ·, ('. 
q '.::. l • 
5',~. 
q.: ... ,_. 
':I ... ,, • 
5" 5. 
q ~ r,. 
C"J ~ 7. 
l) I'" 1-1. 
y ':9. 
C, I: (;. 

ARlA n, 
6, 

21, 
95, 

2 3 ti. 
4 't 1 • 
E79. 
'3 't .3. 

121e. 
1 .. " .. - "' l 79 8, 
21 ' 3 • 
24t l 8 • 
~ 7 '+ 3 • 
3.75. 
3412. 
3 7" 'I , 
41 JI, 
4 "I ':I l • 
4 t•:., 2, 
S l ':. '.5. 
':- ~ r• 4. 
:5 /Jr, 6 • 
6:.. :le• 
h !;~9 • 
1:: 5 1 l • 
12E. 3, 

H'.T P,RtHII STC•Y LREU fl!'% Iii •• ~TUOY, OA,KlANG co., nc 
flfH,L FLUCC: f•HCfILLS- ROl'H.D :::., 1-:~.c .. ltO A1 .L: !)rQ Yf.... f."S. 

KO TA~Lf FLR CROSS SECTION 2!~5 

KO ,o r<Y :~fL"".U,T 

125, I• ] ,'.>3. I, 
161. 2, 16~. 2. 

:.' l G3 • 221. 1~75. 6'::. 
ti()t,l. 1~~ 3. ~ j56 • 372. 
G .3'1 0 • . .. r 33. ~ 1 Fi O • l 12!., 

l"'i~qH• ~ 6 7 !1. 1:. Fi2 • ~(,60 • 
£ .31 111-1. 9.~13. 91.-:.41. "72. J. 
3~1:>7. 14~1..1. 1:,2~3. 7~48. 
4-. :•"i 1. 1 9 ,_. 7li • 1r,1·14. l t 18b • 
');1 ?~ j. 2L~':4, lb.3'15, !le 73, 
7~f.91• 3~f,OR. 21U7. 17407, 
fl fl ':;qg • '6lt4e. 20?'>!, 2lti92, 

l nr 1~5. 5' 4Hl. 2 c... •1~. ::- , r 1 ,) • 
12~,397. 6, l •J 6 • :!, ~ o1, 3 :" ;• 1 '::l • 
1 't I 1 !, 7 • 7 l ll 7G, 37;7-;. 3tPt fl 't, 
lf-.f-'271, Bl"i96, -'1}(1(h 4 'I '179. 
1141! lt+, 9~4L'~. 4 /,!I 7 • ~i'176, 
2 l 7 l' P 1 , 1r1ct13~. ~ll•'l, 1:)9!~~-
2'4 1tl17. 121:'.f:<;, 5 l l , 1 , ~6 74 (1. 

~7;3q.3, 13[ ~20. 61:'16. 74r97. 
3 ,' 1 6lt 1 • 1~;10-s. f..,f_ f-3 2. H21-<9H. 
!,~~•J7t, lfli'177, 7:'1(7. 91'+22. 
L' /Ill, lb~,., 76, 71871. 1:JC?Ern. 
3G!:..li5::l. 2L.~5=.7. !:U763. lti5~73. 
431"25, 22,.~2q. l:1'1h(2. llS,79, 
4074ltl:I. 242183, 96,_;1. 129G07, 

PAGf 77K • 
/"-

'__) 

~) 



wSP2 H•L~/11175 
"-[V Cq/23J76 
LOH l2/l7/76 

~•ST LNAic+1 STC~Y c~rrK FLOCD 
rinAL FLUCO l'ROFILES- ~UUl[O i, 

HI.. STLUY 1 t./J.k.l.AhD CO •• !"JC 
J : " ~ L I l l' 0 A I~ Cl 5 L 11 '1' ~ • 0 "S • 

R~TISC TABLE FOR SECTION 23.95 OA: 1.0 
•a• [lfV AREA CFS ---------Alh[S FLCOC[O-------- CSH 

OA~,H[ fHAIJf\[L l<O~-UAM 
0 q 5 • .q..; 0. ~ c.o 

~HK Full 3E:.B 17 • 4 ~E: .6 ', • 0 G 'I • :J ,j n. u o 
I 9 7. E:'~ t.2.' f- 0. 0 o.oo LI• 0 0 f, • u [ 6(' • D l 
2 CJ 8.51 16 C. :> 1~0.c t. on u.:)C n. o u 13C .~O 
5 G 8.S6 2 3 'l. 9 l fl":. J (J .. r, (, ,. 0 [ L • C [ 185.0(, 
~ q 9 • C4 2 f-2. '! 220.fl 0. C, J u.oo o.oc 22U.0l'j 
5 s 0.4~ 5~ t, • 7 rie.u U • J ,I fJ. t) 0 (1 • 0 D 295.~U 

St.GHL~T TABLE FCR ScCTION 25.S5 
SH to 

C $H TOTAL 1 ? ~ 
N C • 

PA~[ 18 

CRIT 
ELEV 

9 56 • 't 
937 .2 
937.q 
q37.5 
937.7 

FRICTION 
SLOPE 

.{•013'5 
• 00 l 't 7 
•1'01-4H 
.OOl't~ 
.U0061 

------------------------------------------------------------------------------------------------------------------------Cl SCHARGf crs /; l' • "· ~'1. I • t~- Vt:L0CJTY HS 1. 79 • 11, 1. (1 7 • 1 ~ 
2 l I SCHARGL CFS 1.30. 2s. qfl • 1. 
13J. ~[LCCI TY FPS 2.13 .21 2 .'t ;1 .25 

.l f!SCHARG[ Cf$ l h-,, • 4~. l 2 6 • i;. 
ld5. ~\ ~i~l~~'[F ~~ s 

2.::, '5 .~3 2. l 9 • 2 {I • 2 2 ,j. 6 I • l 4 iJ • I 5 • 
2?0. '-'ftrrI TY FP~ 2.:: ~ .36 -;> I 76 • 3 r 

t f!SCHAPG[ CFS 2 ':• ... 1 {12 • l 'tl;j • ... 
2':-~. V[LCC!l'I' FPS l • ~ ':l -~2 2. 1 g .:fl 

I fl[~ 9:!"1,bq KO 162~. 1n2. 1 'tGj • 2 , • 
2 [LF \f C:!,8.l'"iJ > D ~.l 77. E- 1 (l. 2 5A 1.. I tt 'I • 
~ flf ~ ~ 'h 1'lf KC 't 8 "l 1 • l\f,~. 32 !l"i • .3 IJ 1 • • HI ~ •;~~q-~q ,o '-Jtl :i 't • 1'l16. 3 7",6. 1/i'J?. 
5 EU \I (]t;Q.4~ ,o 1191U, .. 11 ':S • 6 t 7 7. 1110. 

• 

r" 0 

\___) 



W..:F 2 

lUVAI 10~ AR[ A 
935.,l J. 
q ~ fi • 6, 
9~7. i! l • 
')?. H • S5o 
';, !'J. 238. 
'HO. 4 4 1, 
'3't 1, 679. 
l;i',~ • 94 _! • 
':14 ~. 1218. 
':14 4 • 1 ~ f) .3. 
9'4 ~. 1 79P. 
CJlt (,. 21U3, 
C, .Ii 7. ;>q 1 8, 
', 4 H, 2 7q 3 • 
9 l, ';, • ~, 7 ~. 
9~ L • ~ '+ 12 • 
5 •. 1 • 3754. 
C,'-?. 't 1 J 1 , 
':P::~ • 'Pl51, 
CJ~ l.t. 48~2. 
9 ~ 5 • ~ 15 .! • 
(, I_:, f • ~'.-(.:"I. 
C, .. 7. 5 t1 .. ,f:. 
'1.., I-< • f_:: 1} ti • 
i;: 9. l:,",:~q, 
91 11, 6'J 11, 
9 f, 1 • 7263. 

1,,~~T ERA~CH !:>TC.~Y CkfU< fLr)CL tiA,.. $.lilflYt Ct..K.Li'~C Co •• 1-'IC 
f lNAL FLOCO PRCflLES- hOUT[i} :!, lC~, l,iC t.r,D ~ro Yrl. o•s, 

KO Tl~LE FOR CROSS Slf!IO~ 

KO K[I HY Sft.Nl"'.JT 

12~ • I• l , 3 • 
767. 2. 7 (, !, • 

:-! 1 q j. 221. ~~75. 
4961. ]?33. :',j')(H 
q 34 !'I, 3 u3 ~. "'d 6 f1a 

l~5'Hi, ~f7C, 7 ': 6 ;! • 
237ltA. 0 373. '1 r ,. 1 • 
.3~757. l~::'13. 1 :.! :. !• j • 
4~•2':11. l~f76. 1~·174, 
~,1,:,£,3. 2t ,3:j 4, 1~3,,5. 
7?f91, 33f-C8. 21 U 7 • 
~L3CJO• lt 1 f 4 A• 2 I • .: .=, 1 • 

ltbl5~. 5 41! 1 • ? ., ~?. 
1;,~~•q7, blJC6. "3 1i, 6 3 • 
14l·167. 7 479. !.72tri. 
1Lh?71. 81~Cif:. 4lt9b, 
19lt114, CJ">\'j ?°": • ltf,3f'l7, 
217• !:!1. lf'l,f-~~. !::i l 1 fit.; • 
244)17, 121;,(5, 5 ('1 ~ 1 • 
:' 1: 1ie'.13, ]3!-o4.?0. fl127ll, 
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sSP2 >Er.•SJll/79 
HEV ~123/16 
LOA[, 12/l 7/7b 

"L~l 1::F,Al~CH STl'I\Y Ckf[t: Fl.000 t-1~2• ~Tl1[.JY, CAtUAtW CO,, l"lC 
FU1AL fLOC{l Pt-!Cif ll(S- POUTHJ ~, 10, .. t lflfl A,JD 500 'th. G•S. 

NO, H~ 
,, 935.fiO 
I '138.~8 
2 940.~1 
3 'J4P.H7 
4 941. r; 7 
'j 941.36 

HU, 
OPEN ING ~o. CULi/ • 

~o • CULVERTS COO( 

1 I 3~ l II, 

@ 

!( '3(.) ->\ 
------~' 'lil ,o--i 

t,..,-: 80-X .i',) t ')4b ,"'I. 

1 -1 ~,? -J (.,._,[fl-- -:. p.., 1-

--;;/,(\--- '13-S- G,, 
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~FS hl Tio CSH 

o.ou v.oo C • j 'l o.oo 
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130,Gll 1.3~ '3t -~-.c; 13 C. 00 
111~.CD 1.e4 q~i; .0~" 1A5.r,o 
2 2 /J. Ci :J l. 76 531;.31 22l, [~ 
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>U,.(9/JJ/lq 
r.cv ris/~3/7f,. 
LOAD !211717& 
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~o. [L[V 
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UAN~ FLLL c:.3 7. 0 

I 5~H • t-1' 
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~ 9qU,fi8 
4 ,_;i,11. ::e 
~ 'J '- 1 • 3A 

~t~T E~~~Cll ~lChY Ckfr~ FLOCU 
f INAL FLOr.• PHOF II.ES- l<LUl[Ll 2, 

24.1 DA: I• U 
AREA CFS - -- ---- --AC R I.S 
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1~. tC, 110 AI.O ~co Yk. G"~-

FLCC[EO-------- CSM 
OAl!AGE Ct-!AN!\E L ,or,-UAM 
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srHlH HBLE FCR SECT JO< 24. l 
Sf l".i 1~0 cs~ TOT AL l s ' r, c ~ 

l!S~HARG[ CFS '-, ('. I U • 47. j. 
so. HLOCIJY FPS 1. lj 1 • 13 1. ~ ,1 I ., . . 

2 [JSCH~Rr,[ CF!. 1 ~ : • ••• u . 18 • 
L51J. ~rLUI lY FFS • 1 !J • 15 l • 11;, • I 3 

j LISLHAf,L[ Cf 5 ] (I ... f h • ~ 0. 29. 
lb~. \ILLCCJTY FPS • s 'J .J9 1 • ~ t . .11 

• [JSCt1ARL[ CH 2 2 C • 79. 1 .... ~. ~ 1. 
~ 2 (J. HLOf!TY FPS .n • 21 l •., 1 • l 9 

5 CISCHARGl CFS ~qi:,. 1 u q. 1 j :.'-. 5~. 
2 C. ~ ; 'd.LOC! TY F P~ 1 ~ ! 7 ~;i:b I• 7 ! .24 

I L lf- '- .-, 3H • f- (l K fl 3 :'•' • 51~. ~ ~ 2;. 1 ~ ~ • 
2 [Lt V 94 Cl•~ 1 K ll llfl/7. ~1(,9. ~ 786 • 1~22. 
l Llt lJ <:i4(•.£•P K fl 13371. '1728. G5f5. ::c1e,. • r u ._ • , 41 • 0 fl ,• 147"',2• 53U • f,(JCj7. :: 4 5;, • 
i l L l > 541 •. H 1 KL l~Or7. E,~.q2. 7 66b • 2 58 3. 
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ELEV AT !Ot AR EA 
935.60 o. 
l;i,ib. q. 
':':I.~ l • 11. 
t:J3 e. 11. 
'3 ~ y • 2Ub. 
~'IC• ~'3 b. 
G4J. 631. 
542. 81:q. 
5 11 3 • 1 lt.2. 
'H"• 14'1:5. 
~q s. l 13~. 
9 'It• 2 ·4 1. 
547. • 2 35 4. 
G'+-fie 2~7&. 

4 5"i 9. 3,)6. 
5 :0 0. 3!zt4. 
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~:, ~. Q~f1 1. 
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,, "i 6 .. ~4,4,. 
9~ 1. 5 7Btu 
9~9. 61.17. 
9~9. 6'ift9. 
':If..(,•. 5fH, 
9 h l • 7193. 
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FlhAL fLOCO r~OfILfS- kOL(EO 2. IJ• _,. l!,O A1JO 5(0 r,. a•s. 

Ko TA~L[ FOR CROSS SECTION ~••l 

KD ,o bY 51:.G!lfl-~T 

5~. l • ~3. 1. 
E,.U-\\. 1. '-<\J. 1. 

1806. l '4 4. H23, ,. 0. 
"J 2S1 • 5-.3.9. ~ l 32 • ~93. 
ii 314. ;?t: lJ8. 't715. '112. 

141b'1. :,:b2• f.btA. ,~e2. 
21965. A'S..3t:. 9145. 4~1 '14. 
316"7. l31At>. 111,, .. <.7ltu 
4;' 833 • 1806, 1-'1~7&. fl~t,It. 
".'J,.~b2q. 2~½'ll, 17lbJ. l2hbl. 
f,'l f-,U 7., 32...,97. 2')';!-76. If IQ',, 
8~ ~ J l., 3qq1s. 2i.~11. 2,.;7G~. 

1c21:-oc. ct et-: 2. .?t1~7•.1. 2")h6j• 
1214.31. 581H. 32:,-1;4. ~l 's. 
141'144. 6B.!t3. 3tlL:J. 37H.l • 
lfd718. 73"-(;2. 4r,74tl• 43(15'. 
1 B(,FI 19. 9·qqo,. o5~b4. 5,J"t5 •• 
2il 82b,, if•4u1i. :: ,. l 34,. 57t,lt :,. 
23Hb5b• 11f:!,5B. ~,,+flt:. b5~ Ot.,. 
2Lr,LD:9. DBI!, 6 2 2 6 • B 6 7 • 
~'l•1~,t:~.1. 1 1H1~94. ti :,5't6 • At~22. 
~;:_,qlL., lfslj 163. 71 46, .f19t Q'-;i. 
?'172A8. 1P~f;A6. 7f 7? 1. 9f, <\.f! 1. 
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1t2'1J95., 2ltt~l'1. tH~~'J7 • 1173C-t. 
4f'1l21. 2~815,. 9't7G2. 121S't1. 
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Vl-ST f:kAt,Ch Slflt,Y Cfiff"' FLDCO 114. -STl,O'l, CA.,..LA~O CO., tlC 
Fl~Al FLOCD PROFILES- hOUTfO 2, 1~, . [, lLO Al-0 5[0 YR. a•s. 

f<ATl~C TA~LL fOR SlCT JON 2-. ·"' UA= l • lJ 
~o. ELfV AREA CFS ---------ACfiES FLCCCEU-----•-- CSH 

OAHAG[ CHA'J~EL r;oN•ll•~ 
0 9:5h.'t0 0. {1 C. O 

BAt.i< FULL 537.& 17.4 ~C.9 r.c,o 'I• 0 0 o.oo 
I '1 ~9 • 12 1 nq. 1 f, C. 0 c.ou •I•~ 0 L, • C ,j 60 .on 
2 9't0.75 .lRo.7 13(1.0 l1.00 J. 0 t7l I • 0 C 13C1.Dll 
3 qlil-18 •~I• ~ Ill~. 0 ll • 0 0 u • ll (J U. 1H 185.00 
q 'l "11 • 4 1 ~ 3t,. 2 ~ (,. J C • (l u u • ::, C ti • C l 22(.0~ 
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SLGfi'[ t. 1 TABLE FCH SECTION 24.'J 
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N C ~ 
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!, I l~ChAHGE CFS 2·1":,. 1 Cf, • 1 41 • ""· 2., t • ,ELCC!TY FPs I. 31 .;q 1 .ci~:, • 2 L 

l f Lr, S39.l< KU 2< q. '29b. 2 31. S1 b • 

2 llf V ci4u.1~ Kn 8' 1. 2515. "I nHb • Cbfl. 

3 flfV S',l.\8 KO I 13 ~. -'"' r,1;-. "~ .n. 1~5~. 
4 ELL I.J S "I 1 • <t 1 KO lib 1. "I i 1 ii • :5°'10. 165/l • ,, f I l , c;iti1.1e KO 14 '.'J a. 5 ~ 1 e. 6 7 r,!) • ::!2':i'.)a 
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W~P2 ;[.OG/11/lq 
R[V U9/~3/Jo 
LOH 12/17/Jb 

(LfVHJO~ 
93(,.'tO 
937. 
9!a. 
':i39. 
tHC • 
9 'I l • 
'i 4 2 • 
91t 3 • 
':il.4. 
945. 
5'1 b • 
':i 'I 7. 
'Jl.t~. 
G4 ':i • 
5~L. 
C]. 1 • 
9' .. , 

' ". 5:3. 
s ~. l, • 
'-I~ 5. 
':.It: C • 
'i ': 1. 
9~U. 
q•: g. 
C, l ( • 
9nl. 
9 £:'. 

ARCA 
o. 
6. 

21. 
95. 

::'38 • 
'I 41. 
E: 79. 
943. 

1~18. 
l 5 l1 3 • 
l 7GB • 
21 !I 3 • 
2 '11 A• 
2 71., 3 • 
3 C 1; • 
.3 ti 12. 
~ 1!:14 • 
4 1 01 • 
4 4::i 1 • "fi ') 2.. 
51~3. 
~ ~--.,.. 
5 fl~,l:, • 
6 ;:_ 0 11 • 
£, ~!;9. 
h '311 • 
7 2£, .S. 

~[~l ~w•~Ch STC~Y Ckl[~ FLc,,:~ 
Fl~AL fLCCO PROFILCS- RnUTlD ?, 

IIA. ST\JOY, UA!'L/lr-.D 'co., ~IC 
1c., ~r, 11.,tl Aro !:.uu YJ.. 0 11 ~. 

KU TABL[ FCR CR~SS S[CTION 2~.5 

KD KO l>Y SEGHfH 

12~. I • 123. I • 
1~1. 2. 7t~- ). 

21 'n. 2~1. ld75. 6~,. 
4 ~61 • J 2 3 3. 3;:~6 • j 7 2. 
q ~q C • 3 ~33. '1160. I 126. 

1~~9k. !'lf.7C. 7 ?f-,2 • 26b6. 
2314A. 0 .373. 9E:41. ~ 7211. 
~~7'i7. 14213. l~~f-l3. 7~4&. 
li!i:..51. l'::i1176. 1~11 ... I 10 h • 
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fH5CJ'J. 'tl ~~6• ~~2~~- 2lt5t'. 

li:.I 1"15. ~~,,a1. 2n - '...2 • 2d 1 (. • 
1~~3:n. 61 1L6. ! -" (, ~ . 3 ::'.: l q • 
14' 167. 7· q79. 3121'1 • 38li0'1. 
1(,r,:::7J.a R1SG6• 41f..'tt-. 4 11979. 
l'J1£14. C,~42':. lf L, ! ,. 1 • SIF71J. 
217:,61. lf•Cfl'5• ~· l 1 ! -. • ~•112'.J. 
~'1,117. J ~ l '.:ti;• ~ 1, 1 ;, l • 6074l • 
27:393. 13b'l2D. f;] .:7fi- 74L,q7. 
:11, .' l E,. <t 1 • 1'::-1r~. t £ t- 3 2. Air'GO • 
3:~::.~11. 16'1£177. 7[1h7. q1q~~-
!.f ~7ju. lfl!:~76. 77877. 1 Ciu:'.l:!rio 
3½r 8~5 • 2, •~t1. ~L~763. }j9~,7.3. 
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•LSl [P,t.r~cH STOt,Y Ct'Lff.. r1-.oon u:i. STLOY, CAKLANt co., ~IC 
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-~f, ,rA•,,,11,1, 
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kATl>l lAOLf FOR SECTION J5.~5 DA= 1.0 
~ C • ELfV AREi. CFS ---------ACHlS FLCO[[O••-----• CSK 
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1 93b.7!, 0.' n. o 
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93H. 16. ~24 • 1 • 521. 1 • 
93q. 63. )f,44. 1 n 4. I 5,11. 2A. 
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0 09!1 4 5 fl95, 9 9 896 :! 3,45 
El~ ~,·-11 a 1:JO 899, 200 908, 6 341, 
;:·01 ',' 1? 347 

rt Ill I 1\)1! •• 348 
( IJI I! 'I' Ir ,,, '} (,1 9 ? ? 
( : 11\f'li ' ur!,Cllt'IICL ... 
I I I ! ·~ 1 !1 ,P( r_: . 1 :JO 60 0:, 95 120 
I 1 1P 
(" fJI I!'! I I F" t l ~• 119 1 :1 95 12 t~ 

l.lii'IP' I ri r•if'.11,\!F;C 
Pl 'i\ !11\H L · I ~~ 5:; 75 85, 105, 
I rlP 
COil!'UIE I •·, r~11, 1!'; 90 1:; 495 
fHNH~I r, t 13\:I i.,Uf•J • 
n Fw11,,11< r: • I :)'.} 5\j 00, 100 145 
I I'll) 
COMl'\/"I r I ', •:1-1 Ill q l :; t:;,O 
I Nl1,t1<II 
r t'Plllll~ 
~, I 111 



, !;_I., "'" ._l/111,J 
1-.t\ rr.rr·_,...,,. 
L(liri 1~/17/?f, • 

-M--~--------~---------~--·---80/Rn Llsl l>r 1~1°ur ~AT~---·--~----~---------~--~-----l, ~r>-:> • • 1 
fl';L• "'C rthF[ llfli\ltl H.nun HA7AFH~ "illlOY nt.it:.LA'l(l en., ,-.;JcH. 
l1Tt ~lrJ!,l fl tiOt, P1<(1fH[S • ?, 1(1, ~1.1

6 
1·'·0 AN\) 500 Y~. HOOL,~. 3/h 1l 

f,J~iC•:.At,>(,f -1.f l..c... 1?,1 ,. 1? 2?0 ,:'f/f",. 
··TART~ •l. 1

~ ~- ~.Ar- 'l,"'l,._11:i" f-1•)1i.1e JJ •• ~.Pi? '4f'7.11 
11'rt, It.'• ,.,,,.•15 1'i.v~ 
('ill r ,q c-,._ 
l'tAL• ,;.•~ 
" ~ I,'' t ' ( '1 , ~ 
'•I'• I 'II" 1 II 

' ' \ If' f ,; , 9 
..., \ r• t : 1t , • -., 

1 • " . "· 1 ~ !1<Jn. 

? C C, 1 1"1 • 

',l1,'•f"f •',,•t,. 
,/.",l.l! .. 1,'>t: 

,, Pl , , , . 
~r{ rl(1!r 9.9 

-:, . .::11. -}. f\17. -1. ·-.,~c, P1 t.~r. H1 ·.nr, •"17.tr 

11 
12 
1J 
1 4 n 
'/, 
17 
1P 

81 7. 1...., 

t I' [11 ,', I LI 
'I /1 ( I' 

, j t, ( 'I.., 

r•' 'r,1· 
f LI \, 1 
( Iii.\: ' 

l I' T 1 'J 

'',! j •'l I 
l Al •I 

, ., r "T 
'I ·t ,i 
'-, I t, ,, j •: f 
1111 t- l I l t 
•, 1,,\,' 1 
... , 'i Ill 
', I , 1 1' 'J 

l1 (l,.,l() p:r;. (l .11t,.u() rC·,4.J:) 
4, u .'.:Jo P -,2 .? .1 'i6., .01; fl 11? .s(\ 
£.9 1.0~, p:,7.?U 4l);:',.,)O 801.10 
'" •'.0,) c,rh,.,ri '=it'r- .'1(, ~>J0. 14(1 

~no.~o ?~5.Qu lo 
~2~.00 Pt,?~10 71 
4~0.00 ~c.J.5~ 2? 
44~.no ~tO.6L ?3 sor • .-,o iu-,1.~ri .~4 

'1 'J,t ·~ 1}?.li/l i:;?5.~D 80:'a.50 
l~'I~ ht'f.6 flf•O .. ~10 .. ~ r,n1 

600.ou ,ry6.no 2~ 
~17 • "JO 

f ._, • ', T) ' . ' . ,, , 
1 ,; •• 7 
1 :1; : ? 
t,. ' I. F 
1 '' .. ' ,,, 

1 • i{ ("I' • 
• 4' '. r' 1 n • 1) -~ ' ' . fl"?.,; 
? IJ • ~ 1 J.. • 4 
·' ,). ~15,.() 

1 · ..• ~ •• 
' • 1 1 
• 1 ;> '1 t ,, 1 
.. ·,-' ? 

1 ' • 1 
• 1 / (I 

-, 
I , , 1 

r. :· ·1. 

s~ ., , . I", C: ij. 

t . ?f3;·1 
';I,, • 

?f • ~f tJ .011;, 

•6 - ~J .. 311 • 7 
., 'id• f< 11 .6 

' p 1;,. ~ '.·,o. f 14 _Q 
6 -"\I)• ,: , t.. ~ r' 

' ' . 5 .,_ 

" 4 '8. 

C 4n. 
•: 7?6 • 

1. ,:, 16 • 

I:! ro. Y~ 

.. 5 ''J. 
-? .~,,j. 
~ ,',J. 
4 r,o • 
f, ,') 1 • 

,; .-.. 

811 • ~ 
~1? .4 
ii 1 ~. 5 
R 1 <. 5 
f/('I. 

> 14. 

n ,, 
) 9 
'(, 
,1 ,-
" l4 ~, 
31, 
<7 
~ j, 
'9 
', C. 
41 
4? 
4 ·1 
44 
,, 5 
4 /; 
47 4, 

•·.,H 1 • 
< 

o· 

"---/,...,. 



.:!)f? ,tr(~ ,1,11,,~. o 
1 rv ·r:r•JJ?I'-, 

M( Cl Ulif. O~AIN fllll)P i<MHil 51Ul'Y 1•1.1.•1r, Cl,., ~11:11, 
rJNAL FlflOO FRf,FTLES • ,,, 10, SJ, 100 AND 500 Yf-1. FLOhDS. JI 

I OAn 1211717(1 

·--- ---- -··-- ---------·---------~ 0 I :8 O LIST nF INPUT 
,'- 1 r. • 0ATA-------------------------•----

L''1,1 ,.ut r ir ,.r,1 
~FA1.1I/ 

,, , ,i.D 
ll•LV • 
CI iJ. i.., 
",fl J U1N 

i'L\Tlulf 
'I: /, (' Ii 
". 1,( ,.? 
' ~ ,; l ,, 
~' l· ." f ~11 
I'': I lff 
~ ,, •· r t1T 
'o\'f l•Jf 
~ 1 l,, r i, T 
IV r l u~ 
\f lT 111~ 

•:,rT•~tL 
1 r ,. r 11 
·, I L '· F ~. t 
j \ l l 1:• 

•; t ,,"• ·•; T 
'i \i .t. I t, f 
'l l f," t "i T 
I\'!. I llf 

211. ~-12. 33('. 
l.·O. ~nl\. 4,,~. 
417. ••7.7 414. 
L.?_I.. fi'"t.7 L.?t. 
i.?ti.. .p,114. 4,1.11. 
59·. WI". 1>35 .. 
7i5 ~ R'II,. 7?ti. 

1 • 
2. 

1 '; I • 

7 .• 7 5 ,, • 

,. 1 i~ • Q 

1 • • 1 
11 •, 
11 • r, 
A•()!-! 

1 3''1?? 

1 1 • -, 
-4 1'1 • 
-'." i;. 
1 , 0. 
'1 ',j • 
{<'1. 

•11J·~ 
11 • 1 
11 • 1 
1 I • ' 
'?' 

ii .1 ,,, 
n ~1 
• 1 ' r: 
11 • 1 

p .s, 4h. 

f. ;> '- • _,I I II). 
P '13 ·" -1 :- n. 
WI 2 .4 ? •'(J. 
f.'16 .3 5 no. 
r.;~ 4. 

1 • r;: r1 • 

-i~ .6 
1 ,. 4 5 :'. 
1 N 

2 C 

~ ~ 

_,. ~Q6. -?. 

7 1 • 

11 • fJ 
., 1 • ,:;, 
• 1 ii:: 
11 • 9 
n f 1 • C 

• 1 £' r; 
' 

·.oo R19.6n 
s ·0.00 PH.,, 
51-l'i J,O P1?.?r 
< J.00 P 19.00 
f16."0 ?15.40 

P?li • 

1 ,. 
1 

2 

• 

1no.co 
i.on.r.o 
~9ti.to 
6n3.oo o, .oo 

79~~
ll 

C 

~ 

,, "4 • 
, '2 .(. 
fl 1 2 .1 
~ f'f,,,. 
f, 12 • 
no. 
1 'iO • 

s n. 
s·,4.25 

fl.18.f 
a 12 .4 
~, ~ .? 
~ 18 .2 

~ . 
450. 
5,,,5. 

6 •·4. 

7•"•1. 

3Q~. P.,~. 40 
409. ~~1~.2 ~n 
1.7,. ~ri?.1: 'i1 
4l7. µ;,~., 5? 
5Su. "' I'-. 5-., 
td:5. P-1t.. 54 

~ 0~ .91 

-301.l. 
r. 
3 1J0 • 
600. 

~, t,., 
~ 1 r'. ;_> 

~H .6 
R1 P .7 

', ~ 
Si, 
,, 7 
~p 
',O ,,,, 
61 
6? 
(d 
o4 
6~ 
60 
/, 7 
,1,,.: 
l,Q 

7 ) 
71 
7' 
7' 
74 
7-; 
7< 
77 
78 

R?6. -1. 826. 79 
i' 17 .?Ii 
P1 ~.l'l"l 
1- .... 9.9"1 
P C9 .00 
81 S • "'" 

?9SO. 
59J. 

61 9. 

1 l n 1 • 

2oc.oo 
soo.oo 
sv1.no 
604.00 
700.00 

F11t..i~G .~O 
xn.:10 &1 
P.<'9 .:\O f!? 
M9.•50 R'l 
A20 0 1',0 P4 

ul; 
8~ 
H ( 
. ' ;,9 ,, ') 

91 ,,, 
9 ·1 

PA•t 1 • 
,,.--., 

(_j 

,-
> I 
"-./ 



WSl'2 YEQ .11100 
~rv <,Q/?3171, 
LOAD 12117176 

•c CLURE OHAJN FLOOD flAIARv &TuM·•· AtH• l!;., MICH, 
FINAL fLOOD PROfll[S - 2. 10, 50, 100 AND s~o , •• FLOuDS. 31 

------------------------------~0180 LIST OF INPUT DATA-----------------------------
~fCTJIJ~J 11.0 

f•1·Tr.fJlf 
11 t !- C ti 
1,1 ' , ( ii ;'I 
j :- ~ 1) ..• 
l1 1l V 1 
Cl'l V ,' 
-i r c 1 1 f1;~ 

! '1111 t !1l f 

• 3 • 

1-' 4 fl·'"· 'l 
840.J:ci) 
P.41 .8-, 
8L.6.41i 
flt,7.7,1 

11 ~' • 

1r11., .rh\ 
i.AO.flQ 
70 J .oo 

1000.00 
-1. 

11 ~a. 
so, 

834 .9~ 

?00.00 
4r,1" .n,, 
S9" .Cto 
6or.oo 
f(l•.1.,)0 
ROD.OD 

1100.oJ 

2no.oo 
SOO.flO 
f:CiO .oo 

1100.00 

->,. 
,·.~ti. 95 

P:>d.70 96 
f.''17 _.,.. q7 
r1?1i .flO 9~ 
'1.72.?c 9Q 
e174_4,·, 100 
H?o.1,0 1L1 
~n.4n 102 

1 .:J 
' 4 1 (15 

1 '6 
1 i I .,, ), 

1 09 
11 J 1 

111 
112 
1 n 
114 
11 ~ 
11 h 

------·--------------n•TA PnINIS ON SFCTTON 1?.n PrOPDERED PY PFOGRA~ A(CORnlNG TO X VALUlS 

I' i fi C 1, 
1 f AC 11? 
,, L II(' r, 

~. ~ (. "I l t. 1 
I;', .; l I J f 
,~,:-vr,r 
•,••n ll~ 
(' 1 ,.~. 1,n 
,.1, td.lll 
.. r r T Irr 

H.:1 T :(.LJ 
1 l AC 1l 
•·;. {;,,t,'[t'i 

+1?.t5 
12 • 1 
1? • 1 
1.., • 1 
.1?. 

: ~ 7 1 
1? • 1 , (, 
I? • 1 
-3. 

!2 6, 

12 • CJ 

12 ·" 

DUPLJCATf X FnJNTS ~OT CHA~GEP===================== 
!1. s•. 5~. ll: 
1. 45 ,. .t.sn. 11n 
1 N 116. 120 

? 

3 

1 • 
1 

C 

N 

137. 

os,,. 
1 ~9 • 

I 2 l 
1 ?2 
12, 
1 ?4 
1 25 
1 ? t1 
1 ?/ 

~i,0.7C, i2t: 
iu.o.Pt 1'9 
~,6,1n no 
~40 ,lD 131 
f:t.o.oo 132 
;P,Li~.<Ji) 1'!.3 
lf;L.6 .31; 13C. , ,s 

1 ~(1 
1 -(? 
1 ·1? 

PAGE 2 • 
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HO .1/11/FO 
PfV O<J /73/71, 
l0Ar 12/17/76 

MC CIUQ~ OHHl flf'OD ttUAPP STl,PY .ANI> CJ,, IU(f/d 
f!NAL fl OUU PR!lt"H[~ • •'• 10, ~0, 1011 lNC 500 Vs. FLO OS. 3/ 

_,.,._.., ------------------••----•f O / 8 C LlSl nF Jtlf'IJT 

2 ii • 
OATA------·-------•-~N•-----~-----v;tur .175 

fGi-'rNj 12 o 
\JALt'I .;.,1e 

'tGnNT 12~9 
:,v~LIJt fl7~ 
::.FCTll'i ?.O 

ft41)llif1Lf 
I' [ ~ C 11 
Fr Ar ti'' 
f' ( ; f'I 
~ ~; I \I 1 
(Ill V 
(,,_cyrnN 

r llT hlf. 
1 1. ,1 r !f 
I! ,H:,? 
I ' '1 C >1 
,,,.! 1··1 "'T 
I, \r A I ltl 
:,(Ii':\ I~ T 
1,1. ,, L UT 
.. , •· t ,, ' ~J T 
'J.tALIJi .. 
!.,H 1 P N 

-~. 

31 , •. 

• 1?. 99 
1? .l) 
13. ,, 
13. ,, 
4. n .·: 
•1 ?b • 
.. t' • 
1 ; ' • 

• 1 "l: 1 
• ' _, • I 

1 ~ • \) 
1 ~ • ,, 
n.4 
.1 7~ 

1 3 ~ ,, 
'{ ,; n _,, 

( 

N 

1 • sr.o. ~., 
2.7 50 
1 12!11 
e. 16. 

8 7 r,. -125 • iss.q ' sn.3 ,~,. 
• " ' . , . 
•14 .4 

135r. ' 1 N 

7 C 

' N 
.175 
1 ~ • Q 
-'!. Bbl. -2. n.oo fl7-..S" 

~ llltfl.f 
r, f\ CI, 
H ,rw· 
t, 1ft l\ 

pr• .00 8 72 .6'1 
147,M P64.90 
1C:6.,'~0 "~"i.9,1 
711;;•,.oo ~11.00 

4~1. X81. 

1 • 
7 ., 
2 ,6 

1 ,, n. 

75. 

3? 1 • 

n9 
1 4 (I 
141 
14? 
143 
144 

866. -1 • ~M,. 145 
P5f .3~ 
P.41>,10 
~i,4 .30 
R45.r,o 
R52.4G 

16~.~o H~n.~o 146 
194,00 h4~.~•l 147 
200.vo 844.3~ 148 
211.rio tL.b.311 149 

~(,(\ .,9 321 • 
300.00 ~~5.RO 150 

r.66. 151 
1 -=i ;! 
1 S 3 
1 S ,. 
155 

s,o. 
so. 
P.5n.41 

!ll,5 .2 
PS 5. 1 
p ~~ .5 

< ·-:a,,. 

f ~r; r. 
14 0. 

11'.1. 

451 • 

1 "1 D. 

25. 

85n.?4 

-1no. 
100. 
131 • 

P61.9 
PM.4 
6 7 ri • 

156 
1q 
15~ 
159 
1c0 
1 ,, 1 
16? 
i 03 
1M 
16 'I 
166 
167 
Hf. 
1oQ ,,, 
171 
177 

PM1, 17:! 
10,0n X74.7u 174 

144.~~ 8~5.70 175 
1~3.oo F.~5.oo 176 
zno.ro ~~9.ro J77 
4~0.00 P75.?0 78 

179 
ltH; 
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\,l~f'? )'f 0 
~FV 
LnA fl 

./11 /HO 
LJ\l/?3//6 
1?/17/76 

~c CIURt DRAIN, FLOOD tl~Hfl~ SHIil) o•~iNa r11. MICH 
rrnu FLCIOD r1rnr1tcs - 2, H>, so, 100..,,,,0 100 rL nodos. 31 

-~-----•------•-----•---------~O/P" rt•LV1 . 13 ,.96 4. 12333 LIST nr I~PUT DATA------------------------------
(ltl\,'" 2 S •1 • 30. 
r;ccttru 1!,.JJt-

1·1.nr •,,:1 r 
I' i ..\( p 
i-1 IC't!? 
h !:. AC H 
Id r.r H l 
I• l. Ar, 
t' I L V 1 
f \' I V • 
(;trTTPf..l 

~t.f)Tt1H ( 
"f ,, C 11 
I I 'tC il+ 
hr ~ r •' 
', 1 ;: •· r ~' T 
t/'.•Al llt
~l CJ: 1 r, T 
t~ ·, !,i •Jl 
'1 • l· 1'~ ; •: T 
'lvALl 1 f 
•:lCTP•',i 

., .o 
5' • 
1 2 ') • 
11 1}.1 

n .97 
13 ,. '-' 
11' ,. 1i9 
14 ,.Q 

14 .• " 
14 ,.r 
I ! 
, t •• r 
-"i' {,6. 
-1 0. 
:'' d • 
i. 7 l • 

1 -4 "1 
1 li ., iJ 
14 ,G 
14 .. 'l 
• 1 l ', 
1 t. r1 

( ' J;,.. . ' ' , ,4 ·• 1) 

17'-
~ I. ",, 

~8<. 
J.<.17.i~ 
p.71-, .9 
BBS. 

1 • 
7 .4 
1 • 
-1 ~ 
2.1 
1 .. . 
9r,o. 
p.~ 7 .6 
P?B. 'I 
9f•O • 

1 • -.~ , . 
1 
, 
3 

n .1 n. ,su. 

2~. 

2 5 !I. 

25 
nJ22 
7" • 
-26~. o. 
3110. 

?S, 

S' 
N 

r 
fl 

872 .4 

HO .1 
Pl~ .5 
R7H .2 

25. 

;>':iO • 

25. 

R7h .1 
892 .J 
~M .2 
F9r ,4 

25 • 

'i ,'l. 
111fl. 

1 ~ C, • 

31 b • 

872 .6 

2~. 
1 I. 0 • 
17~. 

877.17 

-200. 
100. 
475. 

.112 5 

JJ-71' • 7 
Plh .3 
8?(). 7 

x9r,.1 
KHI> ,J 
1102 • ~ 

, ,,2 
1114 
HS 
11~6 
11H 
1 il-;8 
1 1~ 9 
1 q:; 
1 '11 

1 q3 
l'IL 
195 
19f, 
\ :~ 7 
1 'IR 
199 
7 .~J(J 

_, ' '1 
R911. ?11•?. ~9~. -2. R96. -1. 

11.00 h~9.s,, sn.ov ~84.2r 

11:Glfti'lr 
r [ II C ,1 
i'r ,c Ii.., ~,) 
f, 11 V 1 
•. ! l V 
r)[CTlnt, 

8(1.00 R81,50 ?Ol 
14J.OO H79,7d 204 
1~4.DO P78.~n 2C5 

1'~.oo PAu.QO 140.00 P80.20 1,s.~o ~10."o ,s,.0\1 A79.7n 
1~2.00 iKQ.90 206 

t:i96. ;, 17 75". 
1~7.CO A7h 0 4n 16~.DO ~79 0 8~ 

884,9 31~. /190,,. J16. 

, Li .. cs 
1 I. ,. 9 
14 ,.96 
14 ti 90 

,' ! ;:9r, 
~. 

1 • 
" 2 :6 
4. 
r,. 

89n. 

35'. 

2c 
12:l'3 l 
30, 

n. 1 

?. :·,R 
3 c;0. 

2 ''• 
f 80 .2 879 .9 .o;,a; 

R~5.J so. 8 PS .2 

f A(iE 4 • 

<.__J 

\0 



>to ••.1111,·o 
I fV Ct,,/?5/76 
l [•Id' 1?117176 

t~( CLU~E ORAl~1 fLOUD IH,ZAi-'n t.fUnY .LANO co. MICII. 
f!NAL rLOflO rPOfllES • l, 10, 50, 10G ~NO 500 I~. FLOODS.~, 

----•--------••---------•-----R0/8U LISl 0~ I~PUl OAlA--------•-••--••---••-••-•-••• 

f rd~T f,l:iLF 
r! f: "C \I 
~ t /JC I•., 
l/f f{' )I 
', • l.J;," • I!'? 
I] \I Al t 11 
)u.'ftH 
'/\'A.L ur 
'1 : ', ,• ,.,, 1 

IJ\ A.L !!! 
Si<. Tl,•'' 

t , l' 1 , l1L f 
't r C 11 .. -,:1 r~r 
, , -t If, 
,! crr~1r 
'I' i\ L lit 
',f I r-"rf!l 
t1 1• ~ l 11 L 

', r ~ T 11,,1 

f 1, f'i l ~ HI f 
~.• f ' ( \' 
,•r.c.r11, 

: 'I I' 
Iii V 1 
! !( ~ ;• 
t Cr l nN 

?~! ~~~-3 1~~. 
1-:•·~ r11.. ,r~. 
2"1, P9'. 

1 s • ., 
1 ,~ n 

' . ' 
.1 
15 • lJ .. ' 
l < .'I 
.1 
l ~ • ,, _, 

1-"; • fl.": 
1 r '; 
15' :'Jlt 
1 S .<4 
1 ' 1 ~ .94 

? r 1 • 

1 • 
? .i'Q 
1 • 
1 

? 

3 

(), 0 • 
8n•.B 
f.n.4 
P.f~.4 
P ~.:; .6 
9 o. 
• i • 

' < 

' 

I• 
1 • s 
2 .6 
1 • 
;, . 

3 r. 
l" 
N 

C 

N 

-23~. 
-1 S. 
-1,99 
2..,. 
82. 

18 ", • 
N 

C 

N 

2 'ii". 

10 
12f11 ,r. 
1 • 

~R4 .R 12~. Rf4.4 
F~4.4 2no. HH5;3 

3 "..'. 

](": .. 
·2. 

l. 

1 n1 • 

b'/S .9 
8h4,2 
~Ba ,4 
fl;•.°" .4 
895. 

1 "no. 
594 • 

Cl _.c • 

9 '"11 • 

?5f'. ,~. 
f-'15.9 

P9 (1 .6 

-2no 
~ . - . 

1,~9 
~-0 1 (J • 

200.00 
sco.oo 
59 / .oo 
i'i'l6.r-o 
800.00 

b85.5 

/ 00 • 

• 032 
~Q(I .f. 

5 • 
--- --

~I 



1:<;r"2 ,Ea ./11[brl 
RfV 09173/r~ 
LnAD 1?/17/76 

MC ~LIIRt ~RU fl fl llCD 1l1\l'.U[1 sTL•l•Y (~· AN;, Cu., I\ICH, 
fIN~l •tUOD PkOfflES - i. 101 ~o~ 100 AND )G~ YH. fLOu~s. 3/ 

-••---•-•----------•----------R0/~0 LIST rp !~PUT DATA•---------••-------•----••••-• 
I t~ r,1 ,• f- L F ' 
!>[ A ( !I p.os 1. 10. 10. 
!-If t..r. II? l r, t. Q 1 • r,, 
f, r- ~ ( II 15 .96 1 • 3 (•. '.5 (J. 
l,l.AC11;') 1 c; .9 2 .r, 
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; .. .n r 11 I 5. 1>P 1 • 1 '1 .. 1 n. 
;.. f. ,l f H .. 1'·" ? • 
Pl r.r11 C' • ,-,9 l • 6r. !, ('i. 
~, i I)'• ... JI T 1 5 • l}9 N 23h. 242 
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U•l V 1 1 {i .. (~ 1 1?:h·1 ?~8 
1.111 v·' 7 {' .. 24. PP9.65 £~~.75 ?SU 

' . 26,· ":L(T J"iH 1 ( • ,, 
-2 ,' 1 • 91n. -7 'lQ. fi.99 .1 -1 no. b'>5. ~ 261 
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!·l,6.(11 17 .. r, 1. 4?"• 4:'n. "ll)9 
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!Ht.LtJt .1 . 31l1 
~!Gt,•ft1T 11,.'' 2 C 111. 7.02 
1~\•P.t ur , i ~U3 
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:',C2S,?3., 2Mt11 • 1?11'. 7'51' It• 
43B~~. 3?'1','>2f • , ,. , ... -.i; 3 • 9Hf,f;. 
5171",. 3f17/fl()., 11,t,(;:'. 11 ~ <1,,d • 
!- i 'f "JC .45,r;)6t. 1~~ .... -,. 17-7~:·7. 
7 -~;,-~: 52•71.,41_ 2· ;1 (. 1(,,,i,.71~. 

0 

8J.H1t.. 6"4452. 7?r14t..., 19/,}- •6 • 
91.. ,:~,30 .. 6f' I.. 7t,I... 74<>1r,. ~~,.,~1 ~ .. 1-c·v,1. 76C' ')"\ r:n t' t,( ..;l1 7 • 

11 ° ;°/,. 4 --c;. F- l:i, 7 F ;,5 : ;,Or.;/,~ : 3 51'7. 
1311'"1?. 0511?4. ~26n. ~47 '05. 
1477~06. 1l"l5l)r'11., 35~'lc,. H2?54. 
1 1 1"'\c,-·~. 11c:-=·Q3_ :! I' 2 '\ I, • 440YP2. 

'0 



.. w 'ii'? ,Fu .111 /PO 
•Ev 09/?3/76 
LO•c 1?117176 

OHNIN6 
NO. 

1 

@ 

MC CLUH Of/Alll ILUOD 11,uur siury ·•tip en, Milli 
f!t:~1 nuno r~OFJLEs ~,, 1r, so, 1011 rnn .c,o vL no:los, 31 

IH, • 

0 
1 , 
' 4 
s 

NO, 
WI V fRTS 

1 

onH ~• c T!r.r, 

"" CFS Ill 

887.26 1).00 (1.00 
,f'l•;1.'1~ ~·~-0(1 "' •• ! 
P9?.2~ C: '1 r,o 1 • i:;? 
P 93 .SI. 1s:0r. ?.7i 
p91, ·" 7 Fi~. ')0 3 .ti f\ 
,:,,96._4;, 1r~.:.,o 5.57 

~IN PlllO rLFVATIO~ 
CUL '.J • llflf.lH IJ!OTII 
C OCf OR ()J •ti 

11HR • 3 .so 

/ 

l?J~o 
~ -1- 'D' 
~,S 

.:;: 
% gf; 

U'? 

,'i.O;' 

Tw t:SM 

) .()I) O.fO 
,o.c.,i• .• T! ::,c .r,o 
RQr,,77 55 ,( 0 
RQ0,87 75.(0 
~<>o,o E's. l1 U 
RQr.QO 105,00 

Q()'),..40 
lfNf.111 ll IS DIS 

!NV HT INVERT 

80,cO P87 ,>6 836.UO 

• 

PHE 4SU • 

(N) 
0 

C~£FF 

,025 

\~ 



Hr, .,,11/Pn 
,~rv nv/?l/76 
Lf1 AO 12/17/76 

kATJ,;c TAl• l. E FrR SFCTJOH 
tm. FL[V 

0 XP6 .10 

15.9X 
ARfA 
r .o 

U A 'i K FULL F87 .6 9. • • '",:J 1 • ·15 7rc-O •' 
? F9?.2Q Hl,3 • 7 
I 89,.54 2b16.3 ,. 8 ili • ,. 7 334,.4 

' H96 .4? 4Q?•·· .1 

~[G~Etn TAAL [ rno srcr1on 15.98 

r~~' j(lj,i.i 

1 rq ~CHA;;:GE: CF5 ~~4 ? 5 • HLPCTTY FPS , r,JrCHAPGE. CFS s~. 
'j), .. VfL(lr JT'f FPS • r,4 

• f'J5r,HArr.E CFS 75. 
--43 • • .,, ll'l 1 TY r i- <:: • , j ,, r f<:'Clq\nCf CFS 8' . 
f, ~I • V.-Ll(IIY FPS • ", 5 

< f'J~Cl'IIPt~f rr s 1 ~5. 
i:. • Vfl.,fllY F I'S • r,2 

1 f l l V ~ 91 • {J", •r 1 c; ,,5 ii. 
? fl I· V 1-''I? .?o <D ,431-u>. 
' I Lr V I.' • -~. ~ ,. ,o ~t:4?F. 
i, !'"l[V p ·~ /, • ',.., '° 1:_;t''7PI). 
5 '"U.V t -,.6 .4? <D 241712. 

DA= 
CIS 

~-0 
7.o 

? ) • ,,. 
._ 5 • ,, 
7'5-.,. 
~c;.) 

1 C'i • ·"' 

j 
N 

1 ~! 
16! ,n 
-41 . ,, ~ 
n. .oz 
7Q., 
• f°J 2 

76 -,,4. 
H111. 
ti1f'5-,. 
9~755. 

H~741. 

1 .n 
------·•--Ar11.rs fl nonr o--------
!!AMl(if Ct!At~NEL !~fiN--OAM 

o.oo ".oo O .<iO 
(' .(10 r, .tlO r .. oo 
n.oo o.oo 0 .oo 
r .co " .o) u.co 
n.oo C ,.0'.} o.oo 
r .eo r .. O~l o.oo 

SF f. NO 
i 3 
r " 

4. ~-.r, :~ ;04 
5 4. .o, jOI, 
4 7. .1,~ • 0·1 
4 19. 

.n~ .02 
4. n. 

.'J4 • (J? 

230~. 5,)?7. 
3M7. 11341. 
~100. 7.01 ft1. 
64 5 ·i. nsn. 
9425. 51545. 

C SM 

~5 .co 
'i .oo 

75 .co 
HS .oo 

10~ .oo 

PA6f 46 

CRIT 
Elf. V 

x~ 7. 3 
88 7 .7 
BU.9 
HP.e .o 
88.1-.. :! 

FRJCTJl:ll 
SLOPE 

.uooou 

.coo~o 

.00000 

.uo,~ oo 
,.CtiUCO 

• 

0 

\_) 



IJ~:I I ~ I ( .)/11 /f,,1 
l'TV 1; 1,/1t, 
, .,,., ,'/17/7~ 

,·c r111 1 i,..:q~• 1tt11 1 f\ 11.,111•.r ~,,11~.Lfl't, r11. l'1 IcH. 
t P /,l f U',10 111wr 11 r ~ - r', 1fl, ... 0, 1 rl{I ')('Ii Y~. FLOf10s. j/ 

PAGf 41,k • 
l'fl T .ft.nt r f np f~(l(,S ,;;rr--11n~~ 15 .9P 

LirvH1r11 •HA ro <fl 11Y ~FG"'f•q 
ll (l ,'- • 1 'I f1. 
•' J,I ., 4. 4 ., 1 • 'f. 1 • f fl ii : 14. 7n: ~. 21 p • 7. p ,, ... 47. ~· 31 • ~. "/ /" t.,. 94 • 
•9 • ,, 4. ~{•.,. 1 .. 175. 14" ~ • 1 i;_ ~ i:;. 
po1 • 7 r::, t> • 11,411,1. 71U. ?'"C:4:,i. 4 9 3-;. 
f-9? • 141,Q. '"!,l,f,"I, • 21 '5 '3. 31(,i • Of--7 '• 
CIQ' • 22t4. ,,.,t.11,. 41,r:.oi .. l,r,11. 11 .. 43. 

0 
,. y,,. ... ') .. , 1 ,, "f' r, ;, • -:,,, t\~ l. .. r; ... f\ lj ...,. 1? ! • 
~Qr;. ;7~Q: 1 'i i "l. 31 • 117~?7 721 p: ~4 7~. 
l' Q{, .. l.i '3 77. 21574f,. 16"Yl'11! n52. 46 'OP• 
Fl l/7., 54''12. 2'1'l';7P. 210774. 101,01. ')Q!-CQ• 
11,911,., f, '7£2. ,. r: -, ,:- p ., 71'-i,611. 121.',"'. 7 'if'- - t-. 
P99 • 71 "1 • 1..31356: 3?3'-21'i. 14 ,,3. o,7~B. 
(J,. ri .. 7Q75. 5111 M. 'P72f'() • 1 ,-. l"I (• f< • 1130(,~. 
9r 1 • 1'1'f-,. f-1 "'PO'; 4 55 "1:l1t, • 1 f ,-:--1. 1H327. 
0 ,, 7 • , •• ? ..... ?. 71"• 1,: ~77'1 41. 7 ,, ? '",f,. 1bli~?r. o,,..,. 1 .,66:' • P?JY1t,. 61"'445 2 • 2 2r;L.4. 1 Ofi 'L'6 • 
0( , •• 11 5~ 4. Q4 '330 • 68"764. 24'l1(,. 23,614. 
~;::. 1?1.f.5. 1 ~(,;?091. 760022 • ?7'~2. 266547. . . n,P. 1 'J: t' 4 1 • ~'.5"' 1·-'r'5. 'J<10L4. ~f151-r.7. 9·- 14?f.R. 031C17. 051724. '?t. '13. 31,1~·os. .. 
'-,I l'f,. • 1517''• 14775%. 1"50P11. 35356. 392254. 
9 "'0 • 1/,071. 1~376PR. 1155103. 3 ~2 ~4. qQ982. 

·0 



HSP2 ua l~HHo 
LOAD 1211706 • 

----------------••••••••••-••80/80 LIST OF INPUT DATA•••••••••••••••••••••••••••••• 
WSP2 1 
TITLf HC CLURE .. u1N FLOOD HAZAF.O STaOY OAKLU~O co., HICH. 
fIILE FINAL FLOOD PRJFILE; - 2 1 10 1 50, 100 ANO 500 YR. FLOCO!;. 3/110 
OlSCIUAGE -1. z~. 55, eo, 100. H5. ~l1~i~ H,98 891.05 89~.29 89 •• 5.. 494,1,7 d%.1,2 

!~ft.CH 15 .91:1 1 • De 0 1 
~rG:tfNT tS.96 1 N 59~. 
r1V!•LU!: .t 
~LGM~~T 15.98 2 C 60b. 
tJ 11t.L ut: • oa 
~h,Hf.NF 15.98 J N 901 • 
r,iVALUF .t 
SLCi!ON IS,98 

- J. 905. -2. 905. -1. 

JoS:88 11,:~8 188:88 i3~:1B 
592,00 8d7,50 ~91,,00 &b5,o0 
600,00 86.,10 003,00 ~ijl,,70 
6D7,DO 886,+D 700,00 ~b7,40 

900. 899,2 901, 905. 

1s.gg 1. 60. &o. 
15.-)9 1 N 238. 
• 1 
15199 z C ? 5]. 
• 06 
15. 99 3 N ; ')1. 
• 1 
15._99 
0. 910. 1. 9 l<t. 
75, ioo. 95. U!: l 6tl, 9i, 165. 
2 "lli • 8 6 • 2&+0, 
2 ::a O • d 88 ,; 2~3. a~g. 
3111. cl i2 • 33f;. 894. 
378. ~ 9ij. 410 • I io. 
590. 04. 591. to. 
1~.o Z,7 50 so. 
16 • 0 1 12~11 
3. o. 2't. 869.&5 
l&. 0 
... 201 • 910. -zoo • fB:l 0. n3,J 20. 

35. 
135. 
225, 
21,3, 
J 05. 
]Sit. ..72. 

1si:BH 
597,00 
E, 06. 00 
800.oo 

869.75 

-100 • 
1 OD. 

22J 
~~8 
229 
230 
231 
232 

905. 233 

902. 
6%. 
890, 

U~:JS ~n 
88 4.9 0 236 
885.7 0 237 
893.00 238 

239 
2,0 

2.2 
2,3 
2,. 
245 
i'6 ., 
249. 
250 
251 

as1.8 252 
89 0, 251 
8%. 254 
90 2. ps 

55A 
2 5E, 
2~7 
2s3 25 
2 EO 

6i,.3 2H 
894,1 262 

PA,E 1 • 
------------

0 

,. 



.. 
HS~2 KfQ .,1ugo D~ C~UR[ ORA br (kgoo HHARO ~3u)Y fi.AKD i;o. KfCH PAGE 1 • ~EV 09/Z317 Fl hL LOOD PR I • 2, 10, , 10 ANO seo ,A. LODos. 3/ LOAD 1211717& 

--~---·-··20;:··--·-;iJ:2-·-··t~,~o LIST gF p1Pur ~tx~------~io:··---·26i ___________ 
EN~TJBLE . 8 9. 

264 ~r ,\CH 16 .1 1. 15. 15. ZH SF~Ml'IH H.1 1 N -3. 26& :• 'JI l t 1 E • 125 267 s ,,;Ml'NT 16 .1 z C 3. 2&8 NV.lUJ[ .o& 2b9 ~ r-:·1rNT H .1 3 N 351. 270 N'.' ~,. •;[ .125 271 StCI.CN 16 .1 272 

0 -zs 0~ 910 • • 2'+0. 9 1 ..... -195. 9D 2. 2 73 
-17 0 • iOOo - li+S. 8311. -12;. 69b. 27'+ -105.1 si4- -so. 8R2. -3. 891-~ 2 75 -2. 8 9.:> • 1, 8 'I, .. o. 8d9, 276 
1. 869.1, z. 86 9.4 3. 891.7 217 15. S 92. go. 894. 115, 896 • 2 76 1£>5. 898. 2 22. io o. 260. 90 2, ~ 79 3S O • 9 (lit. 351. 10. dO i:NDT.,HLE 2,1 

I"! t1Cf1 17 • 0 1. 15. 15. 2d2 Sfl~Mt-~NT 11.0 I N •1e25 ?. ~3 SY~Ll!f • 1 264 S[>;t-ifNf 17. 0 2 C 1.25 285 ,-vkuE. • 07 266 sr,;r~1:t1T 17. 0 3 N 1 :!1. 2a1 t-iV:l.lllF. • 1 2&8 srl;r10H t 7. 0 289 -1 Jt. 908. -135. 5q7.q -105. 89<+-; 290 -100;. 1594.3 -11. 8Q3·i -1· ai2. 2 'i 1 -8. 894.1 • 1. 25 8~ ... - • Zit 8 3,01, 292 1,24 893,0't 1.25 8~~.z a. 89 ... 3 293 9. 893.2 8~- 8 J.4 100. 89&.1 29? 120 • 8 98, Z l !. • g J8. 29 Hie TABLE 2% 
~ l'•C II 17 • 1• 1. 5 o. ;o. 297 Id ~CH 2 17. 0 0. l98 ROCH 17 .9 1. lo 70 • :.10. 299 SF. 1~.'1fNT 17,9 1 N • 10. 3 00 ~Vl.,.;JE .1 301 
~ 1-1~'1f.NT 17.9 z C l O, J 02 N VA c U [ . 0' 303 '5.f.C,Ht.NT 17 .9 J N 1%. 304 t, \r ~:..!I I: • 1 305 5ECT!0~ 11.~ 306 

• 1111. 914, •10 o. Hlo. -so. 895.2 307 



llSPZ HO -1/12/dO 
~E~ Oq/Zl/76 
L.OAD 12/ 17176 

~I) C.:lU~E DRAIN FLOOD ttAZARO STUD~ .LAHO ~.:,, 1 HlCH, 
Filli,L FLOOD Pf10F[LES • 2, 10• SO, 100 AIIO 500 n,, FLOODS, J/ 

---~*••----------------------•~180 UST i~JIIPUf OATl•••••••••••-------------------
• IQ, d93,~ • , -r,, g91,5 Joe 
-3. 591. o. ! 0 .r, 3, 91, J09 
6. 9~1.~ 9. S92,., 10, 89 3, 5 HO 
100. U4,7 12D, a 95 ,6 195, 904, .. IH 

[NOTABLE 
I ~r,. -l l 1-,. 

J13 
REACH t 17, 99 l, 16S Do 165 0 • J14 
li.f ACtl2 I 8, l •2, 8 3i5 
P. c~ u 1&,0 2,7 50, 5 u. JH, 
C lL~I 10.0 I 12111 Jt7 
CUL'/? J, O, 5 o. 89J ,9 892,53 318 
SEC! IC« 1 a. o Jl9 

--121. H&. -120. i 05, 1 • 100 • U1:3 J20 -; :) . ~ 98 .. : o. 97 ,6 1 oo. 321 
20 o. ai;g. 3 00, 9 11,\1 360, 9D5,1 322 
J6t. H•• J2J 

F t~11 f :,OLE Jz4 
sf ~CH t I 8, 05 1, 5 o. 5 o. 325 
,.;~f,CH2 1~ e 1 • l .. ,_ J2& 
F• AGtl 18 •• 1 1 ;- . 5 00, 5 JO, J27 
S£:GHct~·r ! 11. 1 1 C 2 J1. 326 
N s'I, LU[ .125 J29 
S!Cl!ON 1B,I BO 

•201, g111. -zoo. 9 11.2 -100. g99,'t 331 -s a. B%,~ -1+5'. 8 ir.. ~ -Jlt. %,1 332 
-?J. 3 :_-5 .:, -12. 8. 5. a. 895.J JH 
15. 69'+.9 Jo. *95,7 ft 5, 896. J34 
(,0, ~ 9(, • 2 7$. ,%,9 po, 3s9, 335 
HO, ~01.1 200. I&• 01. 16. .13& 

EtrnHdlf 3.<7 
i'"f Al..d 1 e. ':! 1, ! ZOO: ! ,!O 01! J18 
St GH~ NT 18.9 l C 201. J3a ~VALUE , 125 3 .. 
HCT ION 18,9 341 

-22 b.· 917, •225. 906.9 -200. 905, J<,2 
-1ai;: ~ 0 J. - 100 • 8 '18.? -90. 5q7.5 JLJ 
-5 0 • 6%,9 -1!. 8'6.'J • IJ. 895, 6 3 .. 4 
0, H5o4 5, 8 "lSei 9, &%.5 3,.5 
as. 8 97 ,8 130, 899, 200. 90 8 • 0 J<,f, 
201. q 19, 3 .. 7 

E N~hRLf 
~0'1PUTE 1s. qa 10.9 lo.98 

J-.& 

--- -~~~~~==~=~==~====-~----~~~ctJl Of 80/!!! L!ST---------•--------------------

PAGE 2 ·• 
,---, 

' i _) , ____ 

'-') 



• COHPUTE 15,91 U,9 15,98 • • 
-·•··-•·•·•··••··•••-•-•-----STAkTII~ DATA FkO" &[WEN ELEWATIOH•-••--·-·•---•-----•---•--•••• 

----

' u 



HC CLU~F. DP.AIN FLOOD HAZARD 511.101 .AND CO.i Nlttl. 
FIH,L FLOOD PROFILES - 2, !O, SO, !DO AND 500 YN. FLOOUS • JI 

RA TING JA8LE FOl< SE er IOII Url8 DA~ 1.0 
NC• El..~" CF$ :~:~~:•••AC~~~ .. f.L OOOE O-:::::-:-::: CSN 

UAn,t,i.,t_ 1..,NIU"tl'lllt. .. AUN-UAn 
0 384.10 0 .o o.o 

SANK FULL ee:>.o 9.3 ~-" o. 00 o. 00 o. ,o 
l Bt.O, 221+2.s 2' :.le n B-UO B: B~ S:38 ~l:88 2 892.29 JZ 05 .& ; Ii. D .ou 
3 A93.5't 1+20~ ... ao.o o.oo o. 00 o.,o ao.oo .. S94,1+7 .. ~63.8 10 o. 0 0, DD o. 0 0 o.oo 100, DO 
5 39&, • 2 &602.0 1:. $ • 0 o. 00 0, DO o.oo HS, 00 

SF.GHENT TABLE Fu~ SE~TION 15,98 
SE:i NO 

~~H fOTAL I ? 3 
N C ,. 

PAGE 3 

U~:f 
b86.D 
88b.2 
636 .r 

:isus 
• 0 00 DO 
• 0 0 0 00 
• 011000 

•••-"•w••••••••-•••••••••--••••••-••••-•--•-•-••••••--•----•-•------•-•••••-----•------•-•---•••••-•----•••••••-••••--• 
l DI SC~AP:;E ,.,-; S 25. 17. z. 6. 

25, VFLOClTY FPS .01 .01 e02 eDl 
Z C!SCHAPGE 1.,FS 55 • 40. l • lZ • 

s,;. ~ELOqTY F~- ,32 • ~.z .u. 102. 
~ Ol~CH~~GE L..i='S e • !;19 3 7 

6Q. ~fluCITY F~; .02 ,02 .Ol • 02 
-. OISCriAi;-GE. i..FS 100e 7~. ft• 21. 

tao. ~FL• rITY FP; .02 .nz .03 .02 
5

1~5. efC&t:t~~EF;~S 1;62 1:6~ .~t :az 
1 
? 
3 
• 
5 

ELCV 
ELE'I 
ELEV 
F.LfV 
fLfV 

KO 
X:) 
KO 
KJ 
KO 

69060. 
122252. 
U8 Ob9 • 
2'-~ oe 1. 
H~6b7. 

,s78. 
6261, 
8 030, 
9512, 

12935, 

16411. 
2664'+, 
.. o 2,J, 
5 2269. 
83067. 

• 

' ) 
'----' 



~SP2 ~fa 9,,F~l0 ~~ c~UF DRA1jN [~~oo HAZARU sruov g.urn co.k "JEH 6 PAGE 3K • ~E Q l/2 / FI l L00o Pk FI - 2, 10, SQ, 10 ANO 500 Y • 0 DS• JI LOAO 12117176 

KD TABLE FOR c~oss SECTJO~ 15. 'J8 

ELEOTION AF:H KJ KO BY SEGHENT sa •• 1n Q. 
885 • "· ~ o. 1. 16. l. s a 6. 1 •• 2 2, 3, 278. 2. aa1. 47 • 931 • 6. 186. 9,.. .! 86 • 26 •• ]931, 675 • 1i1t8Ct• 1555, 6 !19.· 756. .144Dd, 111 a. 21"6 s. lo835 • ,,.--., 890, 1-.49. 31:-60-i• 2150 3. 3lE2. 962Q • u b,; 1 • 2 2 01, • 67 214, •65 96. iit517 • 160.3. 692, 2r1- 1086s7, 7J654, · 5&C 5. 24173, 891, 3 69, ~Sb 3J.1, 11 027, 721e. 3•075, 8 9 '-.: "577. 1574 6. H098 o. 11752. ~6008. b 95, 5't02. 240~71 • 21021 •• 10•il1- 'tb 99, d%, 6 2,2. 3f2~3 3. 2llocll• 12163. 758D6. 6H. po1. 4 3135 I:, 323526. 1"033. 9H !8. 691\. 975. 517 ld o • .1&1200. lb~0d, 113~b5• 699, 8~b3, 610005. 455300 • 16007, 1J7JU. 900, Ho2, 7t3fiJ3, ~27 8"1, zoni, 1 Hrl 7 D, i; Cl 1 • 10 bO le P23o }"• 60'tit52. 22si..1 •• 1%b06 • 9 O? • 1151:1-.. q.,03 a. f,6476~. 24Hc. 2 30b lit• 903. 12 4cS, 10(,2991, 769D22. 27JS2, 2U5"7 • ~ il't. U3f7, 11928, J. ~57805. 2q9i..-.. 3115137. qos. 11t26f!. 1331012, 95172 •• 32603. 3.,.7oos. 3 06 • 15 170. h775%, 10;0&11, 35356, J9ZZ5•• 9 07, 1&071, 16326ijd, 1155093. 3azo ... £t',0982. 



WSP2 HQ 
~F.V 
LOAD 

./12/60 
0S/23/H 
IU17176 

11C CLUf<E OR.UH FLOOD HAZAil.O 
FINAL FLOOD PROFILES - 2, Id t 

S TllOY O.AHO CO •J HICH. 
50, 100 AND 500 YK• fLOOOS. 3/ 

HATING TABLE F~~ SECfIOH l~t!g DI.= 1.0 
HO. ,E II CFS ---------ACRfS F~OODEO-------- CSH 

DAMAGE CHAHN L NOH•OA~ 
0 aa1.ao o.o o. 0 

RANK FULL • ~~ •• 9 .H•9 -~. ~ Q• R2 Q• g~ ~- ~'l l C,., ..... u :> L:10•:.0 r··· u. uu .,. Ku u ..... 21;- 0 0 
2 892,?.9 312 .2 5. Q O. DO o. o o.oo 5 .oo 
J 89J.5ft i02,9 80.0 o. 00 o.oo o.oo 80.0Q 
4 8 ~ .... 7 6F.2 109. 0 o. o o o. 00 o.oo f DB• OD 
5 696.:+2 10 ... 0 't .... 0 0,00 11. 00 o. 00 ft • 00 

SF.GHENT TABLE FOR SECfION 15,99 

CSII 
SEG HO 

TOTAL 1 ~ 3 
tl . H 

PAGf .. 

~~H F~l~il0
" 

f88.6 
89,0 

• ooooe 
• oou 

1189.3 .00002 

U~:~ • D OQ 07. .no01 

------------------------------------------------------------------------------------------------------------------------I lISCHAi<GE aFS 25~ 3 11, 113 25, VF.LOCITV FPS ,1 • 10 , 25 ,1 
2 OliCHARGE oFS 55, 11, 17, 21. 

55, Vt'LOC!TV FPS .21 ,12 .29 , 16 
3 ClI:iCHA~jf CFi to, 21 • 21, 39, 

ea, V'LCCIIY F~S ,16 • 12 .26 .15 ,. OISCnAF~E sFS 100 • z9. 23, ft8 • 
1ijQ. VfLOClTY FrS 17 • 12 ~25 .1 .. 

5 JI:C~AOGE aF!i 1Cs,. t,9. a. 68. 
145. ~ELOCITY FrS .1, .11 .2J .u 

I ELE 'IJ 891,05 KO 3'516. )34. 1; 1ft. 1~6*. 
? E!.f 'I sn.29 Kl ,.,;9, t ~•2. 2 98, ~ 0 • 
J ELEV 893,5• KO t 005 • ~.10. ft 392. 8 20J, 
4 ELEV 6~4 ... 7 ~J 24 9!t 2 • n.~. 5 757, 119ft0, 
s El.EV 896,42 KO ~6802, 15bb2, 9 080. 22140. 

• 
-------

C) 

0 



.s~ 2 ~E~ •✓1zao ~f c~uRb D'lAIN F~~oo H-ZARO ~!UOY i•A~Q lo.A KfCK. PA~E l,K • '' ~E oq12l1 Fl L LOO PROF[L • 2, 10, , , 10 AND 50 Y • LOOOS. 31 LOA'll 12117176 

K) TABLE FOR CROSS SECrIOtl 15.99 

£LE ~ATION AF.EA KO KO BY Sf GHENT es 1. to o. 
s ae • t. 1£,i: 1. 2. l: saq. 11, 1. 16lj, e qo. 59. 1002, 5 8. 6d6. zi,i,. 
f.91. 1 S:J. 336~- ~02. Hf1• 1?6~. 15q2. zfz. pa. 1326. 24 o. ] 8 • 

0 
~9 l. 't 17 • 1 131. 3092. 3666. 6]56. 
t,94. SbZ. 20722. 5 71 o. 50<,6. 9i55~ ,1q51. 767. 30 25 o. • 235. 66 0 t. 1~1., ti.. 
b g '> • l76· ~1689, 13648. 8 J 1 J • 197 22. 091 • L 1J, ~ .. 71 •- ung. 10162. 25755, 696. 14d0. 70 28 3. 25 32 7. 12Hq. 3'.27 41 .. a qq. 177b. ~90 2 ,1. 3415J, 14355, ..0,.1:,,, 
90B. 2 100. 1101i1. '6412 6, 16fd8 • 49196. ~Ci, 2456. 1313 3. 547&7. 19oq2. 5 ,~ 3 a. 
90 ~ •· za13. t~~,)b~. t6 91 a. 21656, 6738l. 9l3. 3355, 1 t32d l. 11334. 24348. 77S 69, 
~o "• 3 90ll. 211:1995, 9901 a. 2716~. ~H60. ;os. ,. 'f ~3. 2t8516, 120366. 3010t.-. 1179Zf. 906. 5072. 327631. 1'45317. 33161. 1491%, <J07e 5t:ab2 • 3<!.~Y!J-9, J71•33. 36 l 3 S, 1821 H. Cj !I ,I\ • &2~·7, 457251. 15i•52. 3~021i, 216107. 909, Ct 11-.J. 529• 39. 229537. •3035. 25HH. 910, T'tl3, £,10016. 262<,Si,. lt0556. 3011,69. 
:) 11 • ts 023. 6<..17d511. 298125, 5019De 350662. HZ. '61~. 793ij 26. 337270. 5393S, 't0S263. 



~SPZ ~£Q .,1ueo 
RsV Qq/Z317b 
LOAD 1211717& 

OPEN I NG 
NO, 

L 

HC CLU~E OR,\IN fl.COD HUARD STIIOY O.A,10 ca., 11ICH. 
FINAL FLlOD PROF[LES - 2 1 10, SD, 108 AliO 500 YR. FLOOOS. 31 

ROAD SECTION 16.0 

HO~ HW CFS HL TM GSH 
D 88 9, 75 o, 00 0,00 o. 00 U,00 

I lti:jf g1,oo 1, 1 Z 8~1, 30 25,00 
;, • 00 1,00, 8 z. J~ 55.00 

3 89 3, 11 8 o. 00 ,16 6~ 3, 55 8 0,00 
~ 69i,:,7 100, 00 o. 0 0 69 ..... , 100,00 
5 89 , .. z 1~5,00 0, 0 0 696,o,Z 145,0D 

HIii ROt.D ELEVATION ~93,18 
l"!O. CULV • HEIGHT WlOTH LEN ... TH 11.f <;: 0/S 

CULHR"TS CODE OR DIA" IHVE~T INVERT 

l 12 311. J,00 2 ... 0 0 88'i,b5 88 g, 75 

5B • 

0 
00 

COEff 

o021t 



MSPZ xEa .,121so 
R~V oq/ZJ/7& 
LOAD 12/17176 

HC CLU~f ORAJN FLOOD 
FINl,L FLOOD i'ttOFILES • 

KA2A~D STUDY .AND co.~ NICH. 
2, 10, 50, 100 AND SOD JK • FLOODS • JI 

RATIIIG TABLE FOK SECTION 16R~1 
NO. E. EV • t.A 

0 
ehi-lK FULL 

l 
z 
J 
1, 
5 

o.o 
11.it 
51+.1 

17 3 .o 
2U,,7 
371+.~ 
818 .:, 

:.EGMENT TABLE Fe~ SCTION 16, 1 

;:;sH ronL 

DA= 1.a 
CFS :-::'::-::·-·AC~~~- .FLPOOE D·::::-·:::: CSH 

U.Qr1Abi:. liHANHt.L NUN•UA'1 
o. 0 

18 • 8 o. OQ o.oo o.oo 
25. 0 a. oo 0 • 00 o.oo 2!'-.00 
55.0 o.oo o. 0 0 o.oo 55 • OD 
80, 0 0 .oo o.oo D. I 0 eo. 00 

100.0 O. 0 D D. OD O. 0 D 100.00 
lit j• D D, DO 0, OD 0, D a 1 l+S, 00 

SEG NO 
l ?. J 
N C N 

PA•E I, 

!i!lH. F!!Hir.JON 
11:.1..C.. ;t,L, Ur"C. 

690.5 ,00095 
891. l .ooa-.z 
891 • 0 , 00 o .. s 
231.9 2, 1 

.00019 
oDD00lt 

------····---------------------------------------------------------------------------------------------------------------OISCHA~•E ~FS 2S• 6 17 2 . 
25. VfLiClH F~S .9z • 2~ 1,Df .25 

O!Sr.ttAPGE l.F~ S5 • 21+ • 18, 12, 2 
55. VFLOGITY F~S ,sb .,Z6 .a& .22 

3 OISCHA?GE cFS oO. 37. 22. 20 • 
BU., \n:1JC!TY Ft'S .56 .10 .96 .26 

,. orscti• 0 GE c•s 100. 1+'l. 19. 31, 
LOO. ll~LCC!lV Fl-3 .1~8 ,?• 1~9 !?2 

? OISCHA.~::;f .. ~S .1..,~. , .... • ... ~ -',~
15

• 
1~5. ~iLO~ITY f~S .21 •17 ~ 

1 
? 
3 . 
5 

ELE II 
ELF.V 
l'.LEII 
[Lf 11 
f.LEII 

~q2 ... s t<D 
8-lJ.39 KO en .12 KO 
a q, ·'- e KO 
8% .1+2 KO 

eoo. 
itH: 
7 2f 2 • zz J& 2. 

171+. 
1t71. 
t75<J. 
35~r,. 

1 l"t • 0 • 

559. 
9 Ji• 

10H. 
1451. 
2603. 

67. 
571. 
931+. 

2233, 
8319. 

• 
--~ 

i j' 
\ .. 



W5?2 XFQ •✓tZIM Hf CLU~[ ORA!N FLOOO HAZARD STUDY D.ANO co.~ HJCH. ', f'AGE 61( • 'lE V oqf2ltr6 FIN L FLOOD PHOFILES • 2 1 to, 50, 100 ANO 500 Y • LOODS, 3/ ' LOAD 12/11116 

l(J TADLE FOR c~oss SECTION 1!, • 1 

ELEVATION AP.EA KQ KO DY SE5HEtlT ~19· 40 ~: 6' i]. 31. t. JS. 1. 
691. 7. 1e o. 1. 178. 1. 
89?. 2 ... ~62, &. ..o c;. 1. 
89 J. 115, tpt. 6 71. 766. zqJ. 
89•. 211. ~ 1 s. 2150. 1212. !lh, 

0 395. 'o8. 10b97 • ;: 361. 1736. 600. 
d9&. 11 ... 16 5 l 2. 91t08. 2 lll. 6768. 
BH, 972. 262 l 5. 14518. 2915. 1071&. 
898. 12v. ~015 l. 2y&2t. 37 23. 157~9. 
1199. .a. s e. ~ 41.t 66. 2 690. ct51'<-. 222430 
900. 1%9. 71705. 358•7. 5365. 30478. 
~01. 2 376. 92 39 6. <,5 l9lo 627 3. 409t4. 
902. 2820. 1l•s9 l. 55260. 72 37. 52l.63. 
Q O '5. 3 311. 1nue. 66046. 8256. 61, JO l. 
90"-• 31:,rr. 1tJ7L 7 de 78 .~ i. 93-:?0. 7%30. 
9 05. r, .. ,. 20bit05. 95 86E. 10.52. 102081). 
906. 010- 2?'9592. 11,101. 11 62 s. 1270-.1. 
q 07 • 5 6 5. 304460. 13.; 18 1. 12d'tb. 155397. 
903. & 231. 35t343. 158617. 14120. 185:i 88. 
9 09 ~ & d29. 415"J21. 182502. 15-..ctD. 217960. 
90 • l •27. 47Sto 5. 208522. 16808, 25]qfl,w,_ 
q11 • 8 025, 5•,L.$77. 23& 752. 111224. g'.i7~7; 
912 •' 8f>23. 6 23 74 o. 7.67 Z&4. 1%07. 337619. 



.. •ISP? XEQ -/12f HO 
REV Oq/2~/76 
LOA O 12117'7 6 

RA11NG TABLE FO~ SFCfION 
~O, Ei..:.1/ 

0 892,50 
1 593.~9 
2 OH, 76 
3 8H.~O 

9ANK 
0

fULL :ig-.. 1 .. o 9i,; 0 
5 99 ... 2 

11.0 
AREA 

0 .o 
25 ., 
56. 
76 ,7 

1 D5. l pg.A 
, 85. 

SEGHENT TABLE FO~ SCTIO~ 17, 0 

C.St1 TOTAL 

DA• 
CFS 

o.o 
2 ;. 0 
;5. B 
8 o. 
85. 7 

100. 0 
11t5. 0 

l 
N 

STIIOY O.AHD C0, 1 HICH, 
50, 100 AND 500 YR, flOODS, 3/ 

7 

1.0 
•••••••••ACiEi FtOOOEO••-··••· OAHAGE H NHL NON•OAH 

CSH ~~H Fft8U 0H 

o. 00 o. 00 o. 0 0 25, 00 r3,5 .076~e o.oo o. go 8· 00 55, go ~3 ' ,01'+~ o. (!0 o. 0 • 0 0 80, 0 6 3:1 ,013 9 
o.oo o.oo o.oo 
o.oo o. oc o. 00 
o. 00 0, OU 0, OD 

100.00 
1+5.00 

tiJ,; 3,6 ,Djl5l .o 00 

s -. NO • t.~ 3 
• H 

--------------~---------------------------------------------------------------------------------------------------------1 O[SCHA~:;E ~FS ?~. t,. z. 16, 
25. VELOCITY F~S 1, 81 , 119 1 ... s 1,02 

2 OlSGHAriGE cFS =· .,. 17, 2. 36, 
55. ~F LOC ITY F~S 1, 01+ ol>6 1. J9 1.01 

3 DI ~C ltA~GE ~i='S u O, 25, 3. ~2. 
h O, V"LOCITY F~S 1.15 .'lo 1 • 39 1.11 .. OHCHl\,GE L,= s 100. 38, 3, 59, 

100. HLOGITY Fl'S ,H ,48 ,70 161 \, GISCl1AGGE .;FS 1',,5 • 71, 2 • 2, 
1 't ';:). VELOCITY FPS • 25 • ?i. • 28 ,26 . 

I (LE~ 6"31.:.9 KO 79. 16, 10. • 33, 
7 HfV 8 g 3, 76 KO !tS 7. 1.16. 22, 299. 
3 FLEl.1 893.'lO K~ b SC • 21~. 28. 455, ,, £LE~ 894,50 KO 2 5,8, 'J7 3, 65, 1510, 
5 l.:LE~ ag6alt2 KO 16 327, 7926, 265. 8136, 

• 
I'°·-...., 

l.,~ 



,. 
WSP2 ~EQ ./llf 60 U£ c•u~c oRA6N FLooo HHHD sTuo, .Alm co.k NICH. PAGE 7k • R£~ 09/23176 Fl L LODO PR FILES• 2, 10 1 SO, 100 AND 500 Y. FLDODSo 3' 

LO~O 12/17/76 

Ka TABLE FOR CROSS SECTICH 11.0 

ELHATION AREA KO KO er SEliHE:NT ·------eq2.so o. 
a91. 1. 6, ... 1 • 1, 
&9'4-. 91. 'J26. 29 2. 33. r,02. 
695. 2u. 5121. 221 J. 106. 28 oo. 
896. 

r2· 12•81. i 9 2r. • 212. 61't•· n~: H: :fH1~: HlH: 345. rn~~i: 0 5 0 2. 
899. l 218. son •• 26122. 6 6 2. 2H70. 
900 .. l47J, 6i)S O, 358 0 6, aBJ, 32661, i 01 • Fz9 • o; 06 ,· 46~ 19. 1105. fll9. oz. 

9 "· 112b O • 58 06. 13-6. 295 ... 
103, Z 240. 1.l7416. 71 ]6 o. 1&06. H.Jo. 
qo4.- 2,%. 1 b37 d6. as 1as. tsa .... 76717. 
'lO 5, 2 SJ, t<;toor. 996!,',. 2179. b97b,. 
9 Cb. 3 009. 221.sg. 115407. 2.91. 10]5 61. qor. 3266. 2~26d 1. 131 7d S• 2d20. 1180 &2, 
Q Cd , ]522. 205~'1~- 11,9160. 31E.t:. 1311H. 9 09. J 779. J2~ •• 16 75l'-, 352 9. 1~9 SJ· 310, 4 DJb. 15 ,s a. 186866. 3909. 16&1 '-• t 



!l'SPZ KEIi 
REIT 
LOAO 

!~\~Ho 
12/17/ 7& 

HC ClURF DRAIN FlOOO HAZAPD STUCIJ O ... ANQ CO. HlCtl 
FIil.iL FLOOD PROFUES - z, 10, 50, ooil!~D ,oa v~. fLOfiDS, 3/ 

RATING TAeLE ro~ SECTION l'tl• DA• l, 0 
NO. l;~E~ It CFS ---------A,CRES ~~roof D-------- CSK 

DAHAG[ CHAN L NON-DA~ 
0 832,SO 0,0 0, 0 
I B9l,7l 52,2 2 ;. 0 o. OD o. 00 o. 00 25, 00 
2 893,H 85,7 55.o o.oo o. 00 o.o~ 55. 00 

OANK FULL 89 .... 1 105,7 7 II, d o.oo o.oo o.oo 
3 S91t.1l 107,0 8 ~- 0 o.oo o. 00 o. 00 80. 00 
~ e q,..;a HS,3 10 O, D o.oo o. OD 0,00 100.00 
5 d%,43 >86.7 145, 0 o.oo o. 00 o.oo 1~5-00 

S(GHENT TABLE F~I SECTION 17,1• 
SE~ 1101 

CSt1 TOTAL l 2 l, 
N C N 

P,1a: 

~IT 
El.£~ 

693.5 
693 • 4 
893u5 
e93.5 
b43u6 

6 

FRICTION 
SLOPE 

• 0 0367 
,00~3• 

.00 .. 2'6 

.0012:1 .oaooe 

-.. -- ... -------- ~--.... -------•·------------·---------------------··------;.•------------..................... ------------··-----------·---1 OISCHAR~E ~FS 

! 

3 

• 

25, ~ELOCITY FP3 
DISCtUOGf ~FS 

55. VFLO~JTW F~3 
D!SCHAFGf. '-'Fi 

A~. VFLDGITV Fri 
DISCHAF;;GE l-~S 
VFLIJ,;ITY FPS 
OI~CHHGE uF"S 
VfLOCITY FPS 

l a O • 
5 

I 
z 
.l 

" ~ 

l45 • 

ELEV 
Elf~ 
EcFV 
l"Lll 
ELEV 

scn .73 
8'13.H 
B'li.,11 
3'14.SB 
8 136.:+3 

KO 
KJ 
KO 
KJ 
KO 

2s, 
, Su 
55. 
, 70 
801 
• 7 I 

10 o. 
• SJ 

145, 
• 25 

'11 J. 
83£,, 

1225. 
2ftH, 

16 J&S, 

.Is 
17, 
.55 
2&. 
,&l 
~ o • 
£ .. 5 
' l • • 2 .. 

122. 
2bO. 
3-35. 

112 ... 
19Li-6. 

I,. • 1 
2 • ., .. 
J, 

,96 
2. 

.63 
2. 

• 28 

Zl • 
ll. 
39. 
7l. 

265. 

16, .... 
3t, 
.69 
52 • 
• &2 
sa • 
• 56 
72, 
.26 

2 70, 
5 i,2, 
71:1. 

16d 0, 
8151t. · 

• 

<) 

u 



,. 
~SP2 KEQ .,121ao "f c· um: ORA TN F~OOO HAZARD SlUDY 0.AND :o.~ HlCH~ ?AGE aK • ~u Qg/2J/7D Fltl L ~LOOO rHliFIL S - z, 10, ;o, 100 .UIO ~00 W • FLO oz. 3/ LOAD 12/17176 

K~ TABLE FOR CROSS SECT ION .17. t• 

ELEVATION AF.El l<ll KO BY S(GltflH 
8~2,50 .,r: e J. nt; ... t. 1. 83 .. • 1, 292. 33. !, oz. 
6<315 • 261. 5121, 221 3. 106. 28 oo. ,9,. 

"12• }~~81. 5 92~. 212. 63""· 897 .. 7 9. 29-'i. 11070. 3 ... 5. 10878. 

0 
oq.; • 963. 3"722. 17697. 5i OZ• 16522. 
89~. 12111. 5077,. 2612 z. 6 52. 23HO. 
,0 0. 1~73. 69350. 35 8 0 6. 883. l26bl• ') 0 t • 1 N. 90061' "•619, 1105, ..2339, g 02. !.9&1t. llZdO , 58506. l3a6. 523Si.. g OJ. 2 2 ... 0. l 37~11:. 71330. 160bo &,,.Jo. 
~ C!t.: 2'-l':16. 163766. d;jt65. 188i.. 767 17. q 0:> • 27~3. 191607. 9CJ86!t. 2179. c976~. 
~ 06, Joo~. 221 ~59, 115i.07, 2 1t -3 1. 103501. 9 07. l 266. 2~2b87. 131785. Zd2C. 11608 2. 900. 3522. ?r.!~7q2. l•gl60, l16&, l JJ. H, 
~09. 37~i· i.:o 1is. 1b752i.. 35 29, 1.:.g7 03, 10.: .. 0 • ,,7 5 d. H6868 • 3909. 1b678i.. 



i4SP2 X£0 
RH 
LOAD 

.,12,ao 
09/23176 
12117/76 

IIC CLURE DR~ IN FLOOD HAZARD STUDY ) .AMO CO. 1 Kl CH. 
FINI.L FLOOD Pi<OFILES - z, to, S 0, 100 ANO SOU Yl<o FLOODS. JI 

Ii.A TING rA CLE ro .. SECrION 
~O. . Ei.:: 'I Ud CFS 

DA= 1.0 
---------ACRCS FLOODED--------
DAHAGE CHANH£L NOM•OAH 

CSH 
0 8~0.60 0 .o o.o 

BANK FULL 6i.i ... 37 .z 21.Ct o. 00 o. 00 s• OU l 093.87 ;e.o i~:H o. 00 o.oo -30 .n:ss 2 89<t.27 86.1 o. 00 o. 00 0 • 0 
3 89-t,.; 2 llSo9 So. 0 o.oo o. 00 o. 0 0 80. 00 
'! 89<t.68 16 l ·i 10g. 0 o. 00 8· 00 o. ~ 0 la 3• oo , a96.i.9 •36 • 1~ ~- 0 o.oo , 00 o. 0 4 , 00 

SEGMENT TABLE Fw~ SE::TION l 7 • 9 

CSH TOTAL SE~ HO 
J l 

N C " 

PAGE 

891.7 
892.0 
11112., 
6 92 • ~ 
69Z.r 

9 

.00DZ8 
• 0 0 068 
• 0 00 69 
• 0 DOI l .ooo z 

----------------------------------------------------------------------------------------------------------------------l OISCHAi'f.E ~FS 2~1 .h Zit. 1. 
25. VHOCITY Fi' 5 .5 .51 .1z 

2 DISCHARGE .F S 55. 2. 480 s. 
55 .. YELOCITY FPS • e,. -~: .89 .zz 

~ OISC•• 0 Gf CFS eo. 62. u. 
d O. VfLO.'.:ITY FPS • 98 • :u 1.06 .31 

~ OECH4P,E CFS 10 0. <I, &a. 24. 
10 o. V':LOCITY F~S ,a9 ~33 1 .o 3 .J3 s ,.,,,..,.,..,.,,,... - ... i~5. 55. 66. U1 ::1.,f"iJU•',1t Lor' ::a, ~'+• 
1.-.5. VEL a CIT r FP s ,H • 26 .so .27 

l l.EV 693.87 KO 1 "J & • 8. 1'913. 15. 
2 LEV Hlt,27 K~ 2062. ~'l, 1647. ~66. 
l LEV 6,I+ .5 2 K~ 2610. 1 o. 2139, "t. ., ~E.~ as1+.sa KU 37J3. 21:13. 25 S9, Oit-1• 
5 LEV ~96.1+9 K~ 12993. 2105. so 29. 5~~9. 

• 
------. 

-~ 
, \ 
\,..___./ 



•SP?. irn .• ,1l1ao HC CLU'<[ OP..IIt; FL~O~ Hf.l~P.O e.TUOY O.UID co.Fl KICft. PAGE qK • ~E~ oq123,r,; fIN/,L fLOUO PROFILES • 2, 10, ~u, 100 AND 5011 Y • FLOODS. 3/ LOAD 12/17,76 

KO TARLf. FOR CROSS SECflON 11. ~ 

ELEV'ATION AP.El 1(1) KO er SEGMENT 
890.60 

1t: 'il • 
15~: 

1, s. l: ~ 2, 1. 15D. ~gJ. 29, 675, 1. 673. 1. 
,;) i,4 • E6, 16 6 J. l 0, 1~Ji7. 36, 8~5. 181. •210, 360, ns&. 10 3f, -~ t\96 _. J't&. 'J506. 1362. 4225, 3d5,. 

\ ) 13 37 • 5 32. 11.06, 305 7, ~918, e. 11. AH~ 7 32, 21 .. 10. 5285, 706 g. i4243. os9. :bi: 395qo, a~p• 10014. l• •• • 
....___, 

g 00 • 53~.\ l, 11 3. 12302, 300 31, 
9 01. 1't!6. 73557, 15 675. H90•• l9i66. 
g O? • 1672, eg JS•• ?0444. 17632, 51266, 
~ OJ. l t"3• 110-,0 ~- 25 30,. 2os .. o. c n ••. '1 C It. 2 26, 13415 , 3225 7, 2Jf;25. 7 d 2~ 1. 
11)5. 2520. 10201 ... '-013 ... 263~1. 94:;9,. c; 06 • 2815, l ')315 j· •F36, -o•r p,1p. 
~07, 3110, 2l'1w..!t • 5 Cj61 • Jjd ~: 345 1o • os. 3 406, 2L169U, Hl•2• 376H, 156323. 
90'1. l702, 2qgo3.,, 7 812 6. 41'51.c.. 119369, 910, 3 j~B. 3JtG32. !H~56. .:.~561. 20 35 10. 
') 11 • .. ~- J7l679. 100232, 49755. 22868,. g 12. :. 591. 421l42, 112013, s.og !. 255025, 
913. l.;807. <,l5 l23, 12~266, 585e7. 202~10. g 14-,. ~1a ... 51190 ~. 137l35, 6322 7 • llt~H. 
915. t1· 5 ~U<JO J, 1SO929. 660U. 342057. 916. 5 77. 612 3~0- 1o5356, 72957, 37•230, 



.. HSP? WEQ ./1i!I aa 
Rn 09/Zlf7& 
LOAD l2117t76 

~ATING TABLE FO~ SECTION •A1R7199 
NO. E~Ev E 

D 
1 
2 
l .. 
5, 

o.o 
39].Q 
H9.0 
53&.& 
61506 
96~.h 

SF.GHENT TABLE FO~ SECTION • 17.99 

CSH TOTAL 

CFS 
o. 0 

H.o 
55. 0 
8 o. 0 

100.0 
1• 5. 0 

1. 0 
------•-•ACRES FLOODED-----•-· 
DAMAGE CH AW~EL NON=CA:t 

o.oo a.oo o.oo 
o. 00 
o. 011 

SEC. NO 

o. 00 
D. DO a. oo 
0 • ilO o. 00 

o.oo o.oo o.oo o.oo 
o. 00 

CSK 

25. 00 
55. 00 
80. 00 

100. oo 
145.00 

l'AGE 10 

CIIIT 
ELEV 

FIUCf 10" 
SLCPE · 

.00001 
• 0 00 0 3 
.00005 
•DOD D 5 
-DEDOJ 

••••••••••••••w••••••••••••••••••••••---•--•-•--•••------••••-••----•-••••••••••••••••••••-••••••••••••••~•••••~••-•••• 1 DISCHAFGE ,Fs 
25. VELOCirv FFS 

2 OISCHA,GE .FS 
55. VELOCITY Ft'3 

l Dl~CH4RGE ~FS 
.. ~O. /£LOCITY Ft'3 

DISCHA,;E ~FS 
VELOCITY F~S 
DI ~CHA1'Gf .F S 
VELOCITY Fl'S 

\0 o. 
5 

1 
2 
3 

' ~ 

1 .. s. 
KJ 
~D ~a 
KO 

25, 
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• HYDRAULIC ANALYSIS 

INTRODUCTION 

The subject of this report is the Huron River and Sugden Creek in the Township 

of White Lake, Oakland County, Michigan. The lakes connected by the Huron River 

for which detailed study has been completed include Sugden, Bogie, Brendel, 

Cedar Island, Oxbow, and Pontiac. Additional lakes studied unconnected by the 

Huron River include White, Neva, Grass, Mandon, Round, Tull, Long and Cooley. 

This study begins at Cooley Lake Road, the southern township boundary which 

crosses the Huron River. The study limits are bounded to the east by Williams 

Lake Road, to the west by Bogie Lake Road, and to the north by Pontiac Lake. 

The flows used in this study have been established using the hydrological 

computer program described in Technical Release No. 20 compiled by the U.S. 

Department of Agriculture Soil Conservation Service (Reference 1). Those flows 

have been compared against a gage analysis completed for the Commerce Township 

• Flood Insurance Study (Reference 2). The starting water surface elevation for 

the Huron River used at Cooley Lake Road (Section 0.0) were taken from this same 

study. The starting water surface elevations for Sugden Creek were taken from 

SECNO 3180 of the Huron River. 

• 

The project manager for this study is Robert Mihos. 

METHOD OF ANALYSIS 

This study has been conducted using an iterative process involving the COE HEC-2 

step-backwater computer program (Reference 3) and the SCS TR-20 hydrology 

River required by the TR-20 program are generated by running multiple flows in 

the HEC-2 computer model. The TR-20 program simulates runoff for the four 

predetermined events into the various lakes, routes the collected runoff, and 
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• yields discharges and water surface elevations for each lake in the chain. The 

peak flow for each lake resulting from a particular storm event is then used in 

the HEC-2 computer program to establish flood elevations and refine the 

stage-discharge characteristics of the lakes. The revised data is installed in 

the TR-20 program which generates new flows and elevations. As this process is 

repeated, specific flows for each event are converged upon and final flood 

elevations are determined. 

Within the HEC-2 program, bridges which are under low flow conditions for all 

four flows are coded according to the "normal bridge" routine requirements. The 

"special bridge" routine or hand calculations were used to determine the 

upstream water surface elevation for bridges experiencing pressure or weir flow 

for any of the four flows. The hydraulic model has been developed for the 100 

year flow. 

Valley sections upstream and downstream of bridges are located where full cross 

section flow would be developed out of the influence of the bridge constriction. 

• The criteria for placement of these sections is that outlined on pages 18-21 of 

the HEC Training Document No. 6, Application of the HEC-2 Bridge Routines 

(Reference 4). Accordingly, the downstream section is placed at a distance of 

about four times the average length of the side constriction caused by the 

bridge abutment. The upstream section is placed at a distance about equal to 

the bridge constriction. If additional sections were found necessary within 

this distance or if the actual field-surveyed cross section fell within this 

distance, the intermediate sections were encroached as appropriate. 

• 

CROSS SECTION DATA AQUISTION 

Cross section data for the computer model of the Huron River and Sugden Creek 

have been obtained from two sources: Johnson & Anderson (J&A) and Abrams Aerial 

Survey (AAS). Field crews from J&A collected field elevations and structure 

data at each section during April and May, 1980. Primary emphasis was placed on 

obtaining detailed channel cross sections. This information was then 

supplemented with overbank elevations determined by AAS (Reference 5) . 
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VARIABLES AND COEFFICIENTS 

The Mannings "n" values have been selected by comparing photos taken during 

field inspection in May and October, 1980 with photographs and descriptions from 

Open-Channel Hydraulics, (Reference 6) pp. 101-123 and Roughness Characteristics 

of Natural Channels (Reference 7). 

For channels, the "n" values varied generally from 0.035 for smooth sandy stream 

beds to 0.045 for winding reaches with weed growth along the banks and fallen 

timber. Sections adjacent to lakes were given "n" values closer to 0.035, while 

those of irregular courses with rough edges, stone, weeks and fallen timber were 

rated as high as 0.050. 

The Mannings "n" values for the overbanks varied from as low as 0.035 for resi

dential lawns to as high as 0.080 for flood plains characterized by heavy stands 

of timber with dense underbrush. Typically, the overbank values ranged between 

0.055 and 0.070 . 

The expansion and contraction coefficients employed in this analysis were 0.5 

and 0.3, respectively. 

SPECIAL PROBLEMS 

In the course of conducting this study, certain instances occurred where special 

techniques had to be used in order to reach completion. The first of these 

involved the operation policies for the adjustable lake level controls for Cedar 

Island, Oxbow, and Pontiac Lakes. An inspection of operation records collected 

by the Oakland County Drain Commissioner (Reference 8) showed that local 

conditions determined the operation policy which was followed during periods of 

high lake levels between 1968 and 1980. Therefore, after reviewing Oakland 

County records, typical operation settings were assigned to each structure: 

Pontiac Lake - Both gates closed. 

Oxbow Lake - Gate open 8 inches . 

Cedar Island Lake - 1 of 3 gates open 12 inches. 
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• 

• 

A Lake Level Control Summary can be found in Appendix C. The flows generated 

from these conditions have been compared to the gage analysis results from the 

Commerce Township Flood Insurance Study (Reference 2), adjusted, and approved by 

the Michigan Department of Natural Resources. 

The last area of concern involved culverts exhibiting inlet control. The first 

case occurred at Windhurst Drive and Sugden Creek (SECNO 4096.1), and the second 

at Pontiac Lake Road and the Huron River (SECNO 51170). Upstream water surface 

elevations for each of these structures were determined by inlet control 

nomographs and placed on XS cards in the HEC-2 model. For Windhurst Drive, 

combined weir flow and inlet control occurred for the 500 year flow. In this 

case, inlet control headwater values were plotted and combined with a weir 

rating curve to create a stage-discharge curve for this culvert. The upstream 

water surface elevation corresponding to the flow discharging from Bogie Lake 

was picked off the graph and used on an XS card in the computer model. 

Supporting calculations for these inlet control situations can be found 1n 

Appendix B . 
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• LAKE ELEVATION AND FLOW SUMMARY 

Dischar!1ie, cfs 
Elevation 

STRUCTURE 
LAKE NO. 10-YEAR 50-YEAR 100-YEAR 500-YEAR 

SUGDEN CREEK 
BOGIE LAKE 13 15 17.6 18.4 20 

937.46 937.49 937.50 937.52 

SUGDEN LAKE 14 8.3 11 12 14 
932.10 932.41 932.56 932.91 

CEDAR CREEK 
LAKE NEVA 9 55 80 85 105 

945. 93 946 .16 946.22 946.40 
HURON RIVER 

BRENDEL LAKE 11 135 190 225 280 
933 .18 933.63 933.89 934.26 

CEDAR ISLAND LAKE 7 95 125 135 170 
934. 74 935.04 935 .14 935.46 

• OXBOW LAKE 6 95 125 135 170 
943 .15 943.67 943.80 944.20 

c;t;-1oS 
PONTIAC LAKE 3 85 130 140 170 

964. 56 965.11 965. 22 965. 54 

WHITE LAxt-t 

V'"Y h,~t 
100 <1 18 25 53 

~--~,, ~15 71 20 1020.64 1020.97 1021.04 1021.17 
f'J I,·~"' 

INDEPENDENT LAKES 
GRASS LAKE 2 <1 <l <l <l 

1016.89 1017.53 1017.79 1018.33 

MANDON LAKE 1 <1 . <l <l <l 
936.04 936.40 936.55 936. 91 

ROUND LAKE 1 <l <l <l <l 
935.07 935.30 935.52 935.83 

TULL LAKE 5 <l <l <l <1 
953.70 953.94 954. 01 954.19 

LONG LAKE* 934.62 935.30 935.58 936.22 

COOLEY LAKE* 936 .08 936. 28 936.33 936.48 

• * This data has been taken from the Commerce Township Flood Insurance Study 

(Reference 2). 

-s-
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Huron River 
White Lake Township FIS 
6504-06-1 

CROSS 
SECTION 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

Q 

R 

s 

T 

u 

V 

w 

X 

SECNO 

61 

180 

810 

1455 

2305 

3180 

3745 

3932 

4470 

5240 

5351 

5695 

6530 

7310 

8310 

8493 

9250 

10515 

11636 

11935 

12535 

14345 

15480 

16695 

DESCRIPTION 

Cooley Lake Road; field section #1 with bridge 
data. 

Field Sect ion lf2 

Field Section #3 

Field Section #4 

Field Section #5 

Field Section #6 

Field Section #7 

Oxbow Lake Road; field section #8 with bridge 
data. 

Field Section #9 

Field Section #10 

Private Road; field section #11 with bridge data 

Field Section #12 

Field Section #13 

Field Section #14 

Field Section #15 

Cedar Island Road; field section #16 with bridge 
data. 

Field Section #17 

Field Section #18 

Field Section #18-A; weir 300 feet downstream of 
Brendel Lake. 

Field Section #19 

Field Section #20 

Field Section #21 

Field Section #22 

Oxbow Lake Road; field section #23 with bridge 
data • 



• 

• 

• 

Huron River 
White Lake Township FIS 
6504-06-1 

CROSS 
SECTION 

y 

z 

AA 

AB 

AC 

AD 

AE 

AF 

AG 

AH 

AI 

AJ 

AK 

AL 

AM 

AN 

AO 

AP 

AQ 

AR 

AS 

AT 

AU 

AV 

SECNO 

16722 

22800 

23505 

23623 

24255 

24970 

25675 

25757 

26475 

28055 

28219 

28613 

28888 

32219 

32761 

32844 

33944 

36194 

38364 

40914 

43374 

45374 

45553 

46i79 

r 

DESCRIPTION 

Oxbow Lake Control Structure; field section #24 
with bridge data. 

Field Section #25 

Field Section #26 

Lakeview Drive; field section #27 with bridge 
d~ -

Field Section #28 

Field Section #29 

Field Section #30 

_bv_onlea-Road; field section i/31 with bridge 
data. 

Field Section #32 

Field Section #33 

Oxbow Lake Dam; field section #33-1 with bridge 
data. 

Elizabeth Lake Road; field section #35 with 
bridge data. 

Field Section #36 

Shotwell Drive, field section #37 with bridge 
data. 

Field Section #38 

Field Section #39 

Field Section #40 

Field Section #41 

Field Section #42 

Field Section #43 

Field Section #44 

M-59; field section #45 with bridge data 

Field Section #46 



Huron River • White Lake Township FIS 
6504-06-1 

CROSS 
SECTION SECNO 

AW 47604 

AX 48194 

AY 48924 

AZ 50454 

BA 51024 

BB 51170 

BC ~I; .. n 
.Jll /0 

BD 51249 

• 

• 

DESCRIPTION 

Field Section #47 

Field Section 1/48 

Field Section 1/49 

Field Section #50 

Field Section #51 

Pontiac Lake Road; field section #52 with bridge 
data. 

Field Sec~ion #53 

Pontiac Lake Dam; field section #54 with bridge 
data . 



• Sugden Creek 
White Lake Township FIS 
6504-06-1 

CROSS 
SECTION SECNO 

SA 240. l 

SB 755.1 

SC 925.1 

SD 1262.1 

SE 1687. 1 

SF 3707.1 

SG 3844 .1 

SH 3917.1 

SI 4096.1 

SJ 4311. 1 

• 

• 

DESCRIPTION 

Field Section #1 240 feet upstream of confluence 
with Huron River. 

Field Section #2 

Oxbow Lake 1½'!,~ field section #3 with bridge 

data. 

Field Section #4 

Field Section /15; Sugden Lake outlet. 

Field Section #6 

Sugden Road; field section #7. 

Field Section #8 

Windhurst Drive; field section /19 with bridge 
data. 

Bogie Lake Control Structure; field section #10. 
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· ~ Consulting Engineers 
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HYDRA.C STRUCTiliRAL DATA • 
P 0. Box 1166 2300 o;xie Highway Poot,ac, M1ch1gao 48056 ' , ,:..•. • ' ~I 

Code No . ,_. · ' ' 
. ,-

Job Name: \.,J µ 1··, ( \_. /. t'._ \ -r;:.•1- r· 1. / By: "" ~ ...... ,P-~\:-.: ... 
·--' 

Date: 4 -lo -1,o I Feature: Ii (1 t,J CI\ c.._, L'II f ·1 
Water Course: .µ.,,o..,,,._, '?..,<J~ 

'-' l'.T 1 • 'Lt,ff 
Remarks: \J?5TRE'M - I n,,) ..A/?' AR 5 /_/ V L.//1 ,,..1 o 

. 
Ll (.A.J .> I c-,._ ..,I,. Ln,., }../JA/<S ✓- 1 

. . /4 
__;, r ,, ,dJ.,. _t,.! 

I 

Width of Piers: - Pi er Shape: - No. of Piers: - Area: -~---- . 

Water Elevation: ~3 Z. 8 Length: SS>' Width of Deck: -----· Skew: ').:-, 
l, 

FIELD SKETCH 

Profile View I /.J Plan Vie1/ 
' \ 
I ' 

t-1_ <;, M c) 

I r1.r·v' I 
' c,r ot--r 7' ':, Lt>-1.JI) 8D rL4.r-~/ 

•- --
I : I I I 

(~=7 c:) . 
J \ I I I rlo-1-00 't:. Cr Di,..!c -1 .- Lf,, \r., I 1 • 

c.-:" 1 · .· -- ' ' - J 4-. - ·, I ' I I ' ' ' ' , I'--.,/ 

' ~-
0 "-._, ' . I ', ' / ' I 

I 

Cl '1-t.'' \ ·. ~ . ' 7.-2'' j ,,,J.11 \/ 1· : I I ·, ' l 1 L.\ ,I ~ 

-H 
I - , .. . +·· ' -----j . " . 1---t·' ·---..i I II- -- ..,_ :""- . /l-4 . __,,/· 

"' J, __,; '----L____.../ ,~I L\_J'I 
I 

I I . 
Oho I 

J 
1 

I 
I 

\ . 
y, 

r1,...r{• ' i 
! 

I . 
I I 

I ' 
' 



\ 

\ 

C 

~ \ • 
~Johnso~ & Anderson. I 1 .. 

Consulting Engineers 

P. 0. Box 1166 2300 Dixie Highway Pontiac, Michigan 48056 

HYDRA.l_ STRUCTURAL DATA 

"t)~.?.~ ' 
~"' M, 
't>I'>-""'- 't ~ 

• 
Code No. \oS.oA - o le 

Job Name: vJ \A,'TE ~ ,.._,_, ~. "l.. "';;, . By: '2 ' 'b-,.IL_S 
Date: A.· \ o - ~o Feature:~, A€4~Lw-\J_{_ 't>P.--... Water Course: \.L .... ~"-' {L, \,li:::'t\. 

Remarks: 
"::, \ I:> 'r., C>"'<~ ";,._e...c,n..J ~(:J-1-....,S-L_ ~~fl...... f>,.QJ!... "-O'"'tJ &<..,.,.-,!: t) 

e <F-.~, ~~'<r:T'° "'-"P..a.."l»~ l. 1J.e.1i1..., 4 e,Q..U.-o::.\-4-

Width of Piers: "-~~ 
Water Elevation:"-'0'!.,'o -e...,= 

o.n,'!. ,,.,..._ 

Pier Shape: 

Length: C:,p 

,::-1.,o-r- S-.¢-1 No. of Piers: 
', 

' Width of Deck: 

FIELD SKETCH 

. /f1v,g r (IJ) o.,f,'j 

~ ~ ;' ~ 'll ~ 

Profile View 

..J 

! 
~ N 

,c,·-""'1· _,,,P.., I 
' ' I I 

-
' I 

2..- Area: 

Skew: 

Plan View 

01.Je~ h::><L 

1 
.3 
LL 

-P\ r.,. "-J \.) I e..u...J 

i --Tl~ ·•1! l<t< . ?, I 1 'I! 
y, 

r-~ 
~ 

t-. 
"'1 

... ~ 
-:> ..... 

0 ,. 
1 

:M:: ,, , 
II l 

. L--l..MI--

-
- \~ -

i pC> 



J 
J 
? 
J • d! 

I " ' I 0 
I • I 

\ 
_, 

3 
0 

\ 
~~ 0 

,r. 

,, 

--

• 

• 

~ b d' 
- ~ ,J 
~ '.)l 
3J<l' 0- r!) 

1 ~ 
d 
ii> 

\ ~ 
r 

'5> 
~ -.,, 
~ 
-.I 

' 

: , 
/ 

\ 
\ 
\ 

/ 

I~ 

r-

/ 1 

l 

\ 

l 



-1 • _t-+-...J~Johnson & Anderson, 
Consulting Engineers • 

HYDRA.C STRUCTURAL DATA • 
P. 0. Box 1166 2300 Dixie Highway Pontiac, M1ch1gan 48056 Code No. t 504' - 06 

Job Name: Wl-1\TE L K -i-v--.1? . I.S. gs41-:z7 By: 
n;:it-o.• L I- I!-?-. 4 c.p .... u ""C"• \ <c, -. I - ''R,zp 

'n·'a-t-c.-, ,..,..., ..... _. , I / /J / 
•• \,VU I ~t, • /-,l'L/ £o.../ /1 I Y c:;e_ 

Remarks: 
C,\...\_ '--"-\(I'!. '2' \" . '-,:,- '\) ,::.; .,.. :;; 

Width of Piers: Pier Shape: No. of Piers: - Area: 

Water Elevation: Length: z.A.S Width of Deck: Skew: -
FIELD SKETCH 

Profile View AIJ Plan View 

"''\. : 
\, 

\ ( 

I 

\ 



~ • -r-t-t,~· ~-rrJohnson & Anderson, 11 .. 
Consulting Engineers 

P O Box 1166 2300 Dhne Highway Pontiac, MictHgan 48056 

HYDRAU- STRUCTURAL 

fs. S.cli:: 3 I 
DATA • 

Code No. bSo4 -o<., 

Job Name: ,,if-) i,E. / A 1-(-S TW'P, F,'I c-
._;:,, 

By: D -1-JC:T,-
Date: t,. I Feature: Tw\l.J 

ARC/ 1 

C.H.~, Water Course: HvRoN . 
'"". ~o H V LT!· j)l..)\T'- p IV£ Q 

Remarks: 
f LL).\\ D•--11..... , ... _... ~~-- ~\J 01.._l \c~ f-..._l \C"~ ~ \J.,..!2C~1 R, u~,,..-
-- ........ -"I ' .... -.-~~-. -- 0 I-\ 

'\j.,., n ""'" Q.,~-"" ..,_..._, - '~.,, .. "' \>.,.c,.~.,'<-~ \,..\..""-""-'-' \ . ~ R v-.~ iJ... . 
' 

b u """" fl..E, A ""- - l• ' l 
\. " 

Width of Piers: Pier Shape: No. of Piers: Area: .. 

Water Elevation: °i""::iS :-7 Length: ·t.A I 
Width of Deck: - Skew: -· 

FIELD SKETCH 
Profile View Plan View 

"\c' • z - FLou.J I\ [.!:. --=.:I. 

2 - c-<- ·- . f> <-) 
,J.l,U f, /, /, / ,,,.1,,~v:;,., ,,,,.,,~~-

( I --~ I 
I~- I I I 

~/ pRol<Erv C.01'.lC..' I i?,P.oKS .:l 

o+oo , H / ,J r-1 '--'- . 1\,1,....._ \ \ CA 
,.1-.:..,_, I I I Co,.JC.. H/1<11 I 

~ o+"'<'-
~ /"1 vu,._ t- '::!,_'_ I - ::: ... . -

l I I ) I I • / '/ =§8.'s'.-E' , ~6= O ~ I I 
g;= ,+,yr~~ ~-'£• CRf\VfL-. I I I I -= <?. 5 ,,, C:::-- - CJ \..-

- - - ------:i:--. ..::·::::--. ,::::)~ I J ., ~,·~-· ~r~-. c;- - c5 -- ---
. I 

' I ( ( I ( '/ ,._ • - ' - . :.!!. , . •· -v~/'/'I'/ 
·-. ,, . , . 

i~~ 
1.JAT r, R 

£ L,j; \) 

I 

· <-flew 

-1-. 



\ 
"I 

• -

~Johnson & Anderson, 11 .. 
' Consulting Engineers 

P O Box 1166 2300 Dixie Highway Pontiac; Michigan 48056 

Job Name: \J0 ~ '""c;. 'LIC.. . 1 ....., n i:-. I..'3 . 

HYDRAUtc STRUCTURAL DATA 
-:I;!_ 

""t»-~ ~~-A 

l-1., .... - ~Jl7112., By: 

• 
IC -A _, 

Code No. lo "'U"'\'- • v = 

Date: ' I Feature: t:>11-\"'-\. ~ J 2. ·· C. """-':::) Water Course: ~'-'..R.cu Q>,IYt,{t__ 
Remarks: ,~ -~------ . -· . . ' 

I :,too -CS . .----c-;;-; 0¥.1?--• l ~ Q_/i \· ~<....o :. .,,.__,_ o,;:- -~W"L. \ v "'~ 
.. -

\"\:, ~c,,~ ,\_,;;,_~Q..\S l~ \=11.0t->-r o C: 'l:;::ip,......._ 

Width of Piers: 4- I\ 

Water Elevation: '143, I 

Pier Shape: ~ _ ~e~ .... ~ 

Length: !> (p ' 

No. of Piers: __ L 
Width of Deckl: 

! -
Area: 

Skew: ) -
FIELD SKETCH ·\ 1 ' ·.-\.c,v--' -J / 

Profile View 

I --- . -·, -



\ 

• ¥Johnson & Anderson, /1._ 
Consulting Engrneers 

P 0. Box 1166 2300 Dixie Highway Pontiac, M1ch1gan 48056 

Job Name: \j..) ~ 11 E:. u... "T......,o r .J 0 Al\ 
Date: 

. 
Feature: 

Remarks: b<t., o c.,,;;;_ '-- \..\ l __ • I.JC \ --. ,;._ \ 

HYDRA.C STRUCTURAL DATA 
~s d..-:>_;,~ 

By: 

• 
Code No. (,,Sol\ -Of.o 

K \>._ ~<.,.. . o~ .... --> 

'P:x:,y, (__,...,\ ..:,e'C -r Water Course: 
1
_\ i ! , 

\J, 0 • R1 .. J~.-r 
• I \( (_) ~--- O'-.,,- I ,_"'" r...._ I," {"'I~, yl ,,•,\ \ I ( \ / ·-

'12--.o .. ~ "~ t:"'.,;r,_ \.o. 'P.-re..U.. '-~ure.o, " n "- cto'-' !; O>J 7 ill!:· Df.nE: - Wl'\Tt.R.. r- u,,,,°' hl.Gtr' I A_. ..-Ip 1.r /3, (2.1 0 c,,te ~ 

Width of Piers: -- Pier Shape: No. - of Piers: Area: 
,"'1 91:i 111 

Water Elevation: 
~4'!>.:i Length: 3'"2- ' Width of Deck: )G, Skew:· ·~ --

FIELD SKETCH 
Profile View /\/{ \ Plan View \.,D•J-1 

( 
\ 1 // 

, __ ( ' 

/~ -- "-..... 
/ · ', 

' ' ' . . 
- ~r ----i-- --r-v 
I ' I 
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' ,._,_, I~ I :,'L I 

I 
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P O Box 1166 2300 D,xie H,ghway Pontiac, M,ch,gan 48056 

Job Name: 
\~\,__) 1.-I 11 €' L\L 7 .... uo. I- ' ·1 <:-. ...;. . 

Date: l:\- . \ L,, - 'be 
r -

j Feature: 

Remarks: 
°?)(<__\QC:,~ ~''"'"' \,J,.\'\':.I.,_\.. i)Q, C:>W 

HYDRAU~ STRUCTURAL DATA 

°b .S _-,i.137 

By: 

• 
Code No. l, S,, 4 ° (,,, 

'2 , koc:-" .-. 
- :i.. ..... -::,. 

C.01--)C, 't::, ,.:..1 DC.C--
Water Course: 1J 

V.. ~-c:,\.) ~\Je_.-

s. <:,, ,· Scse" - ~1<'\u_,ow l>n 1/oo 
( .t::. 

~ ' \ c> 1\- ' LI, C..I.\, Uc.. re.,,,_ • <Z......~-~ Cs.\..o-.. <t IC.£> . U=.F1 "- e_,.,, 1/,--- 'a l-~\t.- ~oe, -. 

Width of Piers: - Pier Shape: - No. of Piers: - Area: 

Water Elevation: 9,.1;?.~ Length: ~ Width of Deck: ( Skew: \ [}.___ --
FIELD SKETCH 

Profile v;ow ( 
n, __ 11.: -- . ' ...... , 

AH 
., 1cm view 

-
'.!,,.,..,, u. '..J ( 

' I 1........--: I . ', ' \ ' ' ' 
\ . . 

,,,,~ 

rr \ I/ 
- -- -- . ---~ \ . 

1 - ,_ - -- -I -· - -- ---- - - .. 
- I 

~A,' (;,lP'-'1.;L 

~ t '1' ::t---. c;1~0'\ 1.>0i-U,... I • • I I \fv 

t.. -., - - \l:•...L - - - -- ( - - - - - - ~ - --- - - ,.. 

//,",, \\ 
-, -· - - - -

N 

-1 ) '.),, 

/l 



,I __ . 11\\_. 
~Johnson & Anderson, J1i, 

Consulting Engineers 

HYORA.C STRUCTURAL 
t)s ~ll.s 

P.0 Box 1166 2300 Doxie Highway Pontiac, M1ch1gan 48056 

Job Name: \J--h~ I-;,;:" L'L ' '-'-' c::, . 
r . ,... 

. .L -· 
Date: . 

4--1\-~c) j Feature: Ce Ko1t (_...._\ •.)~ '('\ "-,)C.... 

Remarks: \\.I eW ~o)( c. ...... \.". 0 t,,..) I--\ - S,', r...1 \J Cl tU)I--,.\ 

Width of Piers: Pier Shape: No. of Piers: 

Water Elevation: ~ 4-4- +- Length: 
~~ 

Width of Deck: 
. 

FIELD SKETCH 
Profile View 

"f" .. -, - ,. 
C.o~c._ .-\-..:)~ ,,_ v 

;- a.it Cc,Ul) {?_,v,l t ~ ' ~~a,..(:pc~ -- - - - --- - -~- ---
' . I . \ . I . l I ' \ I I \ ' 1 '--s...--\_. \ I 

,. 

~ ~l ' j ''° ~m 
I I ,· ... I 

I I'' ... - . _. -- - I ' 

' 

\ \ ' I 

.. 
\ 

\ 
DATA • 

Code No. 

By: i, \.-Lr.-"..•. ,..., 

Water Course: 
\-'•-•~fl C \,.1 Ct .. ,,_ q_ 

R1 ,.::,t., p 

-- Area: 

'\o 
Skew: 

I . ' 

l Plij11 View ( , I s i:;Lou-1 ~ ,/i) 

~ 

II I' 
I , , ' I 

I I 
\ I I I I 

' I I 11 
0,. c,O 

I I 1:..,....,..----
I I I . : I 

I I ' °\'t, I' 
ti t"'r--::-.. '. ,, 

I I I 

I l 
,, 
.-1-

I ; I I ·~•'(.I. ri:n. 
I . I' I I I I ' I I \ I 

\ I I 
' ) I ·,,~-\'. II 

-~ I I . , # .. .. . r 



'-_xi// ;1',. / 
1
/"' 9(h - A 1 ''-- ~ l Jo nson & nderson, /1._ 

'- Consulting Engineers 

/ P. 0. Box 1166 2300 Oox1e Highway Pontiac, M1ch1gan 48056 

Job Name: "'! \-\ \ ,, L ,., ,, r 1·~ 1 [' 1 ··1 ,, 
_, 

HYDRA.C STRUCTURAL 
.:¥1-,-r:::, . s . -:::, '?.-

DATA 

By: 

• 
Code No. i t ' 

1{2 . l-l.-<·,c S.. 
Date: 4-- - I I - p.,(-, I Feature: ii,,'-, 1 _ \"'. 0- \ .... i\ \ ' :1 

,, Water Course: !.1. ,1 '.- • l i.•'1·,h CLl1 ,1,- \' I 
' ! 

Remarks: C..~\.\l-e ~ lS. c..\-,, .o.,..J 

Width of Piers: - Pier Shape: --- No. of Piers: --- Area: -
Water Elevation: ' Length: Width of Deck: 9.4' Skew: "\ti_"\, I.., 4"l,.., 

FIELD SKETCH 
Profile View (; ~· cDJ Plan View 

I 

I ' 

L 1"~ F \ ) I 

___ . Fe» 11 1 <--_,;, \ : [) \ 
~>rc~\\l . ' ) , ,-y' 1-~~ -.C 

~ C.,(H-.V ........ , , 

' . ( '.~ <: . 
1\11>-lJvJ/>.'--L -----~~:-~ ' -;_---·--

\ I I I 
11.. /?-., l,r AC 1 ,p ' "/317- -

'T , 
l/1 •1· /'r --- . --

, I ~-. 
.¢')~ \ I \ft\"f1M I ,- I . - I I 

~-:t --- _ _,, ~ -- - ~ I I ---
-~ 

I . • 

°\,",S 
. I 

I _,.,,- r-·· -- -,--~ 
,,, / -- - ~" . , . 

I \ •, 
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' f' ',<1- -- 'Si-o~.lr " c,,,,,.. 
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' (,r-1,/ 
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Hr."-Dv/1,1..L ' \ ; 
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_, " •• . ... ·- . --- ···- .• 1 .. • 
JOB NAME: WHITE. L,o,J:::£ 7WP- Fl~ JOB NO. f,504 

(%, I ' I 13 
WATERCOURSE: \-\u-RoJ Rt\JcR CULVERT LOCATION: R')ll.)T1N:- l-AJ::6 ROAD 

CULVERT DESCRIPTION: 9' 4" "j,. (0 I 3" C.MP BY RMW jOATE Co-15-81 

EL, 9§':,<J 

n• 0.03:3 QIO• 8€ TWIO• /.fo7 

~ A• 48 Fr'l- a,o• 130 TWso• /,87 

QIOO• /4o TWIOO• EL. 94e, o R• J,87 Fr l-9fo 

Kt• 0.6 0 soos 170 TW500• 2.2z. So• 0.0119 
EL.94]·5 

D• b.25 FT L= i!!::!2 ' 
LSo• 0.5FT Sta. 51170 I jsro. 5IIU3 . 

HEADWATER ANALYSIS A•""MAI.. a,,,nr:-
Q INLET CONT. OUTLET CONT. HW • H +110-LSo HEC-2 FINAL FINAL FINAL 

HW -

HW 
~'----- dc • D / y2 HW ELEV. £ 6L. 

HW de ho D+CI • Kt) - HW 
(Heil.) D 2 2, 

~ o.4Z. z .. "3 ~ / 7.0/' 249 z_./i,3 9!.l).~B 95/J .1:,3 

/30 o.sz 3,2..5 
--., V 7.zJ 3,17 3,1, 960.eq 95 /.Z6 f'-.__ ./ 

/4o o-56 3.44 7----..._ 7-31 3-3/ 5.31 95"1.08 9 6'"1.44-

/70 o.<oz. 3.88 / ~ 7-4~ 3,lo1 3.h1 951,48 95l. 88 
V --., 

/ f'-.__ 

/ ~ 
CALCULATIONS ANO COMMENTS ~,o=Z/,/n--- "B.oC.rt"r' i-te,,.o =cy,,r 

kc "' 11#,9 pr-
\-\v,o e: 0. z.S F'r -

t>-100 "29,0 pr<- -Z.J 
' Asoo ~ 33.IP FT'- 1-\v 5'0 ,. 0. =¼> FT 

' Hu 
100 

,. 0.34:> FT 
' I I-Iv .'<c.><> " O. 40 f'7 



/-·· ,.hnson & Anderson, /1., 
Consulting Engineers 

2300 Dnue Highway Pont;ac, Mlctngan 48056 

' 
HYDRA-_JTRUCTURAL DATA 

D -t>-"""- c:=:ili- • 
' 

Job Name: w ,~ ,,~ '-"'- ,,_,_, j) • r. ' 1.. :. 
By: e_' ~"',,I!:~ 

Date: 
.\. - I ~ 600 

Feature :e,. ,-,c., \)c:,,.,__) Water Course: u.v_ll.DtJ ~,ve..r -
Remarks: ~ ~ c, ,.:rn (:I c... \..f:>..v..E:. 0..:,-t .... ~.,--

-

Width of Piers: - Pi er Shape: - No. of Piers: - Area: -
Water Elevation: Length: l i, .o Width of Deck: \ c\. . 0 

Skew: -"\lo? .'b 

FIELD SKETCH 0-. // 
Profile View 

~ 
Plan View 

~ \l_p''-' ;~~ <i -
.{.~'- It,?, r-<'Ir.. i; 

,· 

_J __ T I 
- - . ----- - ,..____ - - - - -r .I. 

,o' 
_\ 

. '? - c..oµC,, C..oUC..., ;) ;;.;:r O•~ ...., ,::::-. .+ - ~ __, . "' ·' 
I l._ ,,-oo 

ll,o• '( I ._,:,.V .. 
\ . \___J . \__ - - -- - - -to ' I r LD'Vt., 

~\ '_;_...L·- I I ' (--( 0~ O' - -----· -~ 
I \ll.o . --

I 
I I ,, ,,:, I 

J 11..b I \ ~~ I 
I I 

I - - - - - ---- - - - --- l I , I I I I l I t I 
~ - --1\'\y ' I,. I ,• • I, , I 

--r-"vr """, -- 1.,..:... ... _,_~.J-1._. 1-'..::.J - - - -

/ ~ ~ So~•<> 

. LP..\CE:; 



( ~!uhnson & And<rsmi, b.. 
Consulting Engineers 

HYDRAU-C STRUCTURAL DATA 
D ,·: -, ! , ; 
I~. __ , _, • 

P O Box ll 66 2300 D,x,e Highway Pontiac. Michigan 48056 sue, nr ,. ) Code No. l:..;;;·:_,(_c __ _ 

Job Name: \)0 ~.\ I >' i '-- k . ·-\ V l ,-, • i: . . I ' _, By: f ) I ) f . 
' I 

Date: 4-lo- 27Y4.3" Course: 11 _,v,,,., ,,,:, io !Feature:(' .l'I ~-. (\i-',Ci\ Water ' I 

Remarks: 5 A '-l 1::> \I 'J3v I I' ,µ\ __:::;-( _,_,, A-M D 4- /-1 A P-S ;.! 

u_ rp s-m.~R-1 
. 

. ~t ~ 1 1 > IV _';'.;\1)_ fr~ 
I 

Width of Piers: - Pier Shape: - No. of Piers: ~- Area: -
Water Elevation: C,3>/ _ 8 Length: 3t' Width of Deck: Skew: 0 

FIELD SKETCH 
Profile View Plan View 

2 ,,.. Sc,, I fLOW 
/ s ,,_,11~ 1"-1 r· ·_,t,i,-\r,P 

/~1!r(\ A <; r 

, \ 
/, '-~r-----;1 \-. ' ' 

. -

o~oo (_~,R >\llf L RD, 

I t <~ OJ~ _P,_<_.,t.J _L V.. RD. 
I o•oo \ 

\ I 
) I ) I \ : \ i I \ I I i \ 

! I 
, 

I I 
! ' I I 

' G•J\1/1: L. I t I I 
I 2,'' 

. .-_;::: 

(' WAT!':R V 
~ 

I ! ,-~--~---i.,_._ __ ) EL r: I -~ . _,....-- - 1·1 . ,11· . I\ --,T' I I_ '.j_ I I '/ , I -- ,,--- I 

~I ~ ' ,:~ ~.) fl 'I•-'\ ;:::, 
S tv)'\H~ 1'.:\ (l. \" f\ 
A er:,~ 

:p=--z_ 



• ~Johnson & Anderson, Ji., 
Consulting Engineers 

. HYDRA.C STRUCTURAL DATA • 
P O Box 1166 2300 DIXie Highway Pontiac, Michigan 48056 

Job Name: \"-\ \J, ,~ L ',(,, T '-'--''? \-\ s ~_£s-t.J-1 By: )/} ,J,., , / IC 77C 

n-•-· . j Feature: Water Course: _ _s;.~ fi l)t'-i,/ ('.·-,.,. ·,:'. Ud Le; L~-\\-9.o 3C> ' I CMP 
Remarks: UrS 112...t~ t-,,\ ~~v \t -,,,r_v._s. 1-~ --,v ·---µ,,,.../ D 

----~ v_J '.;-fP ~"'1 
I 

L-A I<..:: ,!~ /-1 @ Ba I.{ s 1.; -7o 

£ 0"'1'17::J-1--\_ - S A'-'"'D..,/ 
Width of Piers: Pier Shape: No. of Piers: Area: -
Water Elevation:~.3Q.\ Length: 3&' Width of Deck: -- Skew: 

FIELD SKETCH 

Profile View Plan View 

S& I I 

I 
o~oO I . 

0~ 5 ct~ oc;::N' tZ o A D I 

11~= FL w \' · ( 

~~ ~✓ /-- ·-7 I I ·-; ~ I• I f I 

---I 
~ I I 

I 
I 

~ 
' I 

I· 



• 

• 

• 

JOHNSON 8 ANDERSON, INC. 
CONSULTING ENGINEERS 

BY...E'.1.!'~•.Yl_ DATe;-2..:~~=-~ JOB DESCRIPTION 1:~tt!.!.&_LLJJ;.;;;.T.:s:i:._fl_;; _________ SHEET ----- OF ___ _ 

SUBJECT <::u,,-;D.eN CDE:,:cr.e 5::-. =#c- 7 JOB Norn504-c, __ 
-~--~ --'~---~~~------------------------------------ ·-----------

// 
32) CMP 

L = 30 FT 

A~ 4- o, r-,-z 
'./ I f" , 

,,i.,, .... y:---=- - ID+ v_ k /, r , - r- - , "-e. + --..,· 

•CT) +07-+ /,/2 = 

,( 1?,/ 
A =- -- - 0 , {t; 3 FT 7, S-:: 



../" r1\ .. ~ 
.,I ~Johnson & Anderson, 11 .. 
., Consulting Engineers 

HYDRA.C STRUCTURAL DATA • 
, P 0. Box 1166 2300 Dixie Highway Pontiac, M1ch1gan 48056 Code No. h 5o t/- ot.. 

Job Name: Wl-l,n:: \....\.( \wt> v,s 1?,S~") By: /1/1 _j ArJ t:777£ 
Date: 4--l S-'£'.:,o I Feature: t.o•'x £,;•·~MY Water Course: 5,., hD'="I f:¾E.IZ 

Remarks: 
\.\,,.. ~ °'t'. C..""\ ILt>. v IT1... -":::,.,,, ~ "-" - . c-1 0 .S 77L £'7'>,. ,.J,., ''R l":i J[),<')./Tl4 (_ 

\_.,.... .J,.A.I t,..J <i=1".l2. (")o.,,f-"\ - SH~l.-'-- ?o~ 

Width of Piers: - Pier Shape· No. of Piers:---. Area:,--.._ 

Water Elevation: Length: 3B' Width of Deck: ~ Skew:_.-

FIELD SKETCH 
Profile View Plan View 

~ 

o·\1e,;11-
~l ' 

3e,' I ,::;;:, t I>\} "'-

I -1 
~.l.;v'--_1:) l:__t,, ~-z;r --- LJ. ,.,--,· ' I ' I ' ! 

~._L;.:..l!-Lc 
t:. ·, ... ,. I I 

~-

-..__,.;._ -·-· 
----- :/, ( j FLo...., . 

• r ~, :J✓_-O;J_ 
'1~ , 

.z.,,r, "'-I w·· >-"'"b 
"G"' 

' 

J 
. 

~ ' 



~ 
-J0_6_N_A_M_E :-~;-~;i _·7Z._=.,.=· =,e:-.=,s=============================J=O=B==N=0=.1:"'=~=,,===1=(:,6===1 ====-1-_--
WATERCOURSE: .Su&a9l-> O!!'aSX CULVERT LOCATION: ~s. -.l-9 

,.. 

CULVERT DESCRIPTION: '2-S"x u:," c-;:, lev ~ loATE t:-.-1-B 1 - -- ,-· .. - - ' -
INt.Er/4VTZEr rA,ll/77'fot_. A::)R flA7iNl'S Cv!'?IIE.. EL. q3",8 

n• 0.02.4- 019. 5 TWIO• / ~ A• c,q A."1. Oee- /0 TW50• 
Q ___ Tw ___ ... t:J.34-.10 

R• .,.. ~'- u: ............ -- IC.J - ··1001 ..... 
Ke• o.q 0509. 20 TW500• So•- o.oz.9. 

EL~33.2.6 

D• 2o'' (i .. ,) ~~ 25 38' -
C,R IT\C.N-- [XPlT-1 L• 

-·Lso= b,:2 "'' 001"rN-L. ') Sta. 4CA<&,./ I r Sta.4D57, I ~ ....... 
ffPE£. OVtR fAJJ--

HEADWATER ANALYSIS Lew Ft.ow 

Q INLET CONT, OUTLET CONT. HW • H +110-LSo HEC-2 FINAL FINAL 

' ~ 
/ v2 HW 

EGL. 
!:U! dc+D ELEV. HW de ho D • Cl+Ke) HW 

- . .. , -D 2 I 29 i 

5 0,'-3 l,oc; ~ / - /,751 o.84 /,05 q35,15 
'-,. /" I 

l,33' q35",80 IO /,02. /.7o "--- / Z.DZ /,70 

IS /,So 2.5/ ~ 24/o 1,77 z 5'1 c;,I:¾,. (p/ .. 
-ii:,\ 2.24- 3,74- . / ~ 3.07 Z-23 3.14 q37,e:A-

,, -
. 

/ ...... 5.~, 2.S g, ';3 5,!:/ / ~ 3,B(o 2,74. 9:?i'),f,P/ 

/ ~ i 

CALCULATIONS AND COMMENTS 1/. 
)l(la>R"'S!~ ~: 1,7. i.o ... ~ • .c:, 

\/,o -: ~,4 ilas = e.eo 
.... 

,, 
' ' 
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!l <.I 
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~i 

I: 
' i! 
Jg 
!!!c, .. ., 

l. 
0 
IC .. 
' "' - 0.. 

iL ... 
0 

"' ., 
CZ: 

• 
z .. 
0.. 

!2 

ll'·S'a 71-s• 

10'-f', ,· .. ,·· 

8'•2' I ~•-9• 

T'-0" I 5'• I' 

6'-1' • ••-7• 

581 
I 36' 

18' a II' 

"' ... 
0 

• 

5,000 

4,000 

S,000 

2,000 

1,000 

800 

600 
500 
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111 
CZ 

•• 

EXAMPLE 

1111: 11· • rz• 
Q, 10 ... 

e• 
D 

1.10 

1.i, 

I.H 

•• lfNt) 

I.D 

1.1 

• •• 
/ 

/ 
I / 

I / /,,..1/ 
I/. 

CHART 6 
( I ) 

4 (21 
4 

5 

2 

t 2 

1.5 

,1---J:--L"---4- 1.5 / .so 

--~--_., 

1/
, / 

I .,,,,/ - 1.0 
100 / ,,., ~ 1.0 

/.oz.. 1.0 80 ~/ / •'->// ~,-,,f---.,-+-.9--i 

60 / 1/ ::: !10 7 -+---1----1=- .9_ = 40/' ~ ; .I .8 

i fa·//,;, ; .8 

"' // It: .7 

·"i / ~-+---+--1--,e--
~AcALE ENTRANCE z .1-

/ T'l'PE 

4 

ll 

2 

1.0 

.a 

.6 
.5 

Ill Nood .. n C.&.3 

m 

" 
To 1111 tcel• (2) or 11, ,ro)Ht 
ur1a.,,n, to ,col, U), tllu 
• 11 1tr1l111t lacll•td no, 111,-.1 
D•••Ou1IH,•r1.-., .... 
111 .. ,,., .... 

i 
0 .. ... 
" 

.6 

.5 .5 ,ll 

.4 .4 
.4 

.ll5 
.lilt 

,_. ADDITIONAL SIZES NOT Dtlllf:NSIONED ARE HEADWATER DEPTH FOR 
LISTED IN ,ABRICATOR'S CATIILOG C. M. PIPE-ARCH CULVERTS 

WITH INLET CONTROL 



.. I .r 
~Johnson & Anderson, /1._ 

Consultmg Engineers 

HYDRA. STRUCTURAL DATA • P 0. Box 1166 2300 Dixie Highway Pontiac, M1ch1gan 48056 Code No. _(,_s_·)_-1_-_,,_6_ 

Job Name: V./ ll ,-,-F L v:.. ,-v.J v \-- \ s ... ....,11 :::, c;;:,.:r,ow· I o By: ,,111. ,Jr, /~17r 

Date: /l-- \ s . E':x:) I Feature: S'P I LL v/t •. / Water Course: .fu,_;. v:·"- c/2, z ,,._ 

Remarks: \ ) D C·:-i-0., ~-M __.---b0 h l t 
, 

LJ, rt..c· 
' -~ \ r ')VUJ;---\.::...W.J:~~1::---t-"'\- 12, E. .5 L)~,.J7-: ~ \._, 

·g 01\')"-'\ - !,.c~,-..._ i7.._D ~J>./ c-==i:v.,,,,. ,..1 t'L 
Width of Piers: Pier Shape: No. of Piers: Area: 

Water Elevation: tJ::,, 937•" 
t>,5, "13S.\t 

Length: to , Width of Deck: 4-' Skew: ~ 

FIELD SKETCH -
Profile View Plan Viy/ 

~ ' 
' I 

~ . er:! . 

L t::,\lC 
.,....-- '0 ? o I::\\ C' ' ~ I ~ 9 , 

L••••"'t,~~ 
I -- ,... 

1r 
~ :::::;::;.:.--. 

~ ~ ·f ("', µ 5::, . 

\~ 
\.'\ ,\ 0 \, ('\ . 

I ' z I ...L ~ g f' :-,_---\ 

\ ....________ ''>,. 
'~:'.\-

' .. 

" .. ~ . -



I I. • 

~Johnson & Anderson. b._ 
Consultmg Engineers 

P.O Box \!66 2300 mxie Highway Pontiac, M1ch1gan 48056 

HYDRA. STRUCTURAL 

BS~\ 
DATA • 

Code No. 6 c;, 0 4- • oc, 

Job Name: ,,J l\, rt L.'.... 
Date: 4- - '2.. I - Ko Water Course: C.('1)"n .- ,., m-v 

- ',- \- l.,.._,f"'-' l_ '---.., 

' ,... v._S!J ~· "T"-(.f;." 'f $ 

Width of Piers: Pier Shape: No. of Piers: - Area: 

Water Elevation: °l~'e, I Length: Width of Deck: Skew: -
FIELD SKETCH 

Profile View Plan 
6+<>0 

I 

8 ,-r. 

I\ 



\ ~ohnson & Anderson, I,., V ~ Consulting Engineers 
, P. 0 Box 1166 2300 Dixie Highway Pontiac, M1ch1gan 48056 

Job Name: I~ Lk:.- / .s 
Date: 4-8 " go c:::::_ 

Remarks: 
/\)NE IJ?S\11.r.:f\l"\ 

\;, r'"i c,. 1-l T s 1-l 

Width of Piers: Pier Shape: No. of Piers: 

Water Elevation: ~ 44. i, Length: Width of Deck: 

FIELD SKETCH 
Profile View 

I- I \- --

DATA • 
Code No, 

By: LS 1..J. 
Water Course: 

I 
(-c 

Area: 

Skew: . .--

Plan View 

f 
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Johnson & Anderson, Inc. 
Consulting Engineers 

2300 D1x1e Highway 
Pontiac, Michigan 48055 
Telephone 31 ~334-9901 

August 3, 1981 

Water Management Division 
Michigan Department of Natural Resources 
P.O. Box 30028 
Lansing, Michigan 48909 

Attn: Mr. Daniel H. Morgan, P.E. 
Chief, Technical Programs Unit 

Re: FIS - White Lake Township 
llydrology and Hydraulics 

Ref: J&A Job No. 6504-06 

Dear Mr. Morgan: 

IAUS 51981 

WATER MANAGEMENT 

After a telephone conversation with Mr. Richard Sorrell of 
your department, we found an error in our previous hydrologic 
and hydraulic transmittals (June 26, 1981). Now, we are 
sending you our revised hydrologic and hydraulic calculations. 
Please note that only those portions affected by this error 
are re-submitted. 

If you have any questions related to this transmittal, please 
feel free to call us. Thank you. 

Sincerely yours, 

JOHNSON & ANDERSON, INC. 

.......-7~ - -t-~ ~ ~~ ; ,.,/?t. ~ ..aP.>?J -
Mow-Soung Cheng, P.E. 
Project Manager 

MSC:clf 
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~~ ....... ltt-tftlft',tt: .. tt11!1f'411t1:,t1~,t:)ftllft .. ~:fc'1ft*******~*~**~** _____________________________________ _ 

• 
+--T1 f,lll+TE LAKE--'fl,IP.---F-I-S-JfliA-F-I-l:E-H0.-6-S114--0i<r------------------------------------------·-

( 

• a !! 1 00 YEAR E\/EHT FILE I tJHITE3 
1~ HURON RIVER 

11 ll----------'--
.. ' · JI ICI-I.EC_·I{_. - :1 ... 

1 ·,'-, ---41-lh,------4-<----------<, 
•1,,: 

J2 NPROF 

IHQ 

lPLOT 

---------------~----------- ··-- ·--- .. - -~ 'l 
IHHY lOlR STRT METRIC !i\llNS Q WSEL FQ 

-.-1)00000 ,00 ,{I 0 ;---9'35 , I 4 0 .ov 

PRFVS >!SECY XSECH 

\1 I 

> 
: D 

'fJ - -
FH ALLDC IBW CHHIM ITRACE 

··--- - - - ---· - --- -------F'l ~ 

• 17 
3,000 .ooo -1 . 000 

'C :-,-....,PR-0-~~---------
• ·•o' 

,000 ,000 ,000 ,000 , 00t1 .ooo , 000 

------------------------·-- --.i:~ 

i'M/ >1<SEC1iO 22800, 000 
111:!!,.---SEG+I-O----i>E+'PCiT~llc.._-C~SEt--CR·H,JS-- -·tJSEi:-K--·-EG-- H'>' L OLUSS-->B""A""i-!K---Eti'<+-----------------------
•1:,1 Q QLOB &CH GROB ALOB ACH AROB VOL TWA LEFT /RIGHT 

24 TIME VLOB VCH VROB l<NL l<NCH XNR lJTN ELlHN SSTA 
.•• --sL-&PE XtOBL XL-CH--·-#LOBR----l-T-R·I-At.--H)O··---leettl'r--f'!CfJRfl!R-----=r-&1'·1D EMIM.+--------------

92e 
'" 

··qi CEDAR Z 25 
30' 

~rz-ea-o-e.-oo 6, 24--935..,.-t-4 ,-OO· ---';l:S,5--, l 4 93:!i·,-1 4 • 0 O- , 0 0 • 0 0 '333~ 
•. ~;I 140, 3, 137, O, 25. 247, 0, 0, O. 935,50 

JI ,00 ,If ,56 .oo ,055 ,040 ,060 .ooo 928,90 113,50 
1HJ-!---,-oe-0oi34-6ffl'O. 60-?-0-.----6-0-ro. -0---------1.1-0---.oa-123.66--"cl'h-t·--------~----- ---~- ~--- U 

•ti ~~ 
';,'-.. SEE:-N0-2-351l5-.8-6-A---------- ------11=1 

el"" .:~. 
~~-3470 EHCROACHl'IEHT STATION~-:_ ____ '!!_· o ___ _:~6_io __ TYPEc: t TARGET= '54,000 _ -·- _ -------'~ 

a AA 26 !:~a 
- _; -23'3~1--s-:s~.1--r----;-00--- ··--,""1Jo--9·3s-.-zo,_ ____ ..,..03?-----. 01, --. o-o~r.7· ------ - ~-
9 ,~ 140. o, f39. o. 2. 93, o 3. I. 

1
;~~

0
~o ~ 

'I ((;--,,t1HJ4!~ 7 O;~ ~o~----? o~---• 07-!---.:~:,---·-0-3i----·-~;~-~~,...__..,22:. ~<>--------------------------J1j 11 
•cj ~ 
i:rse:·eNe-~~e------------------------------------------------------------- --- ---------"•""s 
1:: -, 1 ••• 

•,:~· 3470 EHCROACHl'fEHT STATIONS= 193.0 2117,0 TYPE• 1 TARGET= 14.000 ___________ ,::: 
C::..-2-35"39.0-0'---2-.4'3--9-3S.0-3·----·.-8o---, OO·- • st5.2-•q9----,.,2 . o'9----;-0o-t-o·oo·oo.o------------ ------ - -- f.2 
1
!,

2 
l"'O 34 l 70 ' •• 140. 0, ,. , o. o. . o. 3. , 100000,00 i:: ,14 ,00 4,14 .oo ,070 ,035 ,(138 ,035 932,60 193,00 :: 

- - -.-0-04-3~'.!·---84 , 84, 84, -& 0 0 , 0 0 I 4.ftCt---2ir;>-;i)-li------------·------- ,, , . 
• oc 

1111-- ---- ·- ----- ·--- ---•-·-· --



• •• *SECHD 23593.000 

• 347 0 EHCRC)ACHMEHT STAT l OHS"' 1 'al4. 0 206, 0 TYPE= 1 TARG!ET= 12" 0 00 • ,,.-2~9-3-ril-0--- 2, 32--934.92 , 0-0-- --. ll-0--935.-32- , 39 , 0:2 , 0 01-0,0tHtih-1l ---
1 

• , , 140, 0. 140, i), (). 28, ' O, 3. 1, 10(1000. 0-0 i~· 
, , ,14 .oo 5,04 ,00 ,Oi'O ,035 ,038 .035 93JL60 194.~10 I', .. 

1-J.--, 0-fn"-&93 4, ,------ -4-,---- --- - ·r------0 , 00 j ;?";-(1i,-2·(167t1 I 

•· G 

7 

' _______ ___ -----------------------·---------------- la ,, ....,.. scetto-2~i'9'/'-;-1)-il: o · --- - - --- - · -
el, SECHO DEPTH Ct.JSEL CR.IMS IJSE:U( EC; HV HL OLOSS BANI< E,LEV 

1
, Q QLOB QCH QRIOB ALOB ACH AROB VOL TWI~ LEFT IF'( I G;HT 

~1c----f·l·HE 'vi.;8B llt:H RIDB---·XNL:""-----XNCH--XNR IIIITI~ El:1-ttM----SS-T-0--------------· ----- ---------
e'.11: SLOPE XLOBL XLCH XUlBR ITR!F1L !DC !CONT CORAR TOPlJID Et·W,ST 

12 

13 

::1• 
~f----------------- - ------ -------------------------------------- --------1:. ,17, 

16 

• ~••a ·~ 3470 EHCROACHttEHT STATIONS• 195,0 205,0 TYPE• I TARG!T• 10,000 1•J ~ 
I' I ·-,'I~- ¾3597.-00 I, 99 934. '59 -, 00-- • l(t--935.36 , 7'? , 04 • OCttt!-uttlu.i11•r.---------------------- ,. r ~ .::,1 140, 0, 140. o. o. 20, o. 3, 1, 1(10000. 00 22. ~ 

'· I ,14 ,00 7,02 ,00 ,0'1'0 ,035 ,038 ,035 93:~,60 195,010 23f-
l1,:_!---,0+6-';1?5 4. 4, 4. 3 O- -O ,O(l -O.O·O~;:-o5.()1 ~: 

-~,, - - -------? ,--..,SECH0-2-Y.:r98.1l-tl'6 · ------- · - -- - - - - -- -- -- -·- -- 2ol . , 
, 3265 Dl'/IC>ED FLOW ___ _ ________ ---·------------------------- ___ 3

1

) •1t~ SE CHO DEPTH CWSEL --~[~~- - .. ~sc-:;~--- -;~ ___ ,_ HI/ HL OLCJSS BAHK ELEV -- ~. 

Q QLOB QCH QRi~B ALDB ACH AROB VOL TWFI LEFTIRIG:HT 35 j 
' 1

1

,:Jt--r-HtE vt-oe veH--VR1~e----xH1:-----XHt:H----~HR MTt• EtM+tr sS'f ----'If r I 
• SLOPE XLOBL XLCH XU)BR ITRHIL IDC I CONT lCORAR TOPlJID EH[l•ST 3•'• 

I
,.___________ ---- ---------------------------------------- --- 3& 

t
:o - ,._________ ------ - -·- :~ 

4<\ 

• : 3370 HORl1~1L BRIOGE,HRD., 13 MIH EI.TRO= 939,1'0 MAK ELLC= 938,60 43,· 
144 • I 45 •1:· 3685 2 0 T~t I ALS ATTEl'IP TEO WSEL, CWl~EL 14• 

; 3693 PROBABLE MINIMUM SPECIFIC EHERGY I~ 
>:c~·-3-7·20-eR-!-'H;e-Ab-f>E-f>-FH--HSStlMEE>------- --------------------------------------------- --· '4 ~1 

.1:~1 23598,00 2,65 935,25 9315.25 ,()0 936,19 ,94 ,01 .oo 939,70 
, I 140. o. 140. o. o. 18. o. 3. 1. 939,70 

11 I . 1-4-----. o-o-------7-.-76- ----··- .oo - -·-.il-i•o-----.,l24 . 03s . o-3s---93~~.&o---1-98".iJ,tr--------------------
• 41I .0,2544 1. 1. 1. ~to 9 o .oo 10.00 211.00 

42 +------------------------- --------------------- ----------------,,~1 

• 4 ,: ot<SECHO 23E;23, 000 
s• 

45, 
---3 2,s 5-{>-l·l/tt>l:1)-F-t~ - - -- --------------~------------------------ ----- ·- soi 

..:i 
62 • 

46 

• 47 

4C 

40 
-3'37irttORM1'1t-flR-:tOGE,H~O=-t-3-1'1·I-M-Et;TR0=--'339·,-;•o-MA:ret::tC=-9Sa-.Ef 

• ,o 

' ' :i ------~tK£V11!!111-0R'I-VE·-aR toce-- --------As · 27--- - -- - - - -

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

23623.00 3,05 935,65 .oo .oo 936,47 .82 ,28 .oo 939.70 _., 
-· 
-,!J 

--+,t 4..,0. "4,i)-r-------0-;- 9, 0, 3 1 l , 3"""3'9-,7-ft---------------------- 1.:.:1 ..... 
"2. ., ' 

.14 ,00 7,27 ,00 ,O'l'O .024 .~38 ,034 932,60 198,00 

--- ----- -----~ 

• 



. - _,. ·- .. 
25. 25, 25, 2. 0 C, • 01) 10,00 ·211.00 • . Ill .010263 

• ftl 11 . 

• ·r~:-:-:-:-N-:-.,,-
2
-:-:-:-:-~-:-:-o-l'I_O_R_E_T_H_A_H_I-I_V_I_H_S _______________ --------------------------------------_-_-_ -_~-r::~ 

•1:13470 EHCROACHMEHT STATIONS'= -~97,;----;,-2~-0- TYPE= l TARGET., 15,000 ~-r 
, , I 4 0, 0 .--1-<Hh --'¼, - ---<r .------49-.---""c,.-,----s-. ---t.--~O-fttrO.iril----------~----
8 23624,00 3,75 936,35 ,00 ,00 936.48 ,t3 ,00 ,00100000,(10 --~-~--

1

7

90

• 

• • ! ,t4 ,00 2,84 ,00 ,070 ,(MO ,038 ,034 932,60 197,00 1 
• 001862 t. I. t , J O O , 0 0 15 , 00 212 , 00 11 I 1 

\ 1l - --- - --- -- Ifill 

-11 ~ 
12 *SECHO 24255,000 

,1 :l e1,. 3470 ENCROACHMENT STATIONS= 850,0 1580,0 TYPE., I TARGET"' -850,000 
!15, 19 ~ 
f,,1 - --------------- --Ac-28- _ ___ •~ ~ 

•ii?! ~- ~ 01 24255,00 4,41 936.51 .oo .oo 936.51 .oo ,04 .oo 934,40 23 ~ 
.__.__. ---'1-40-, ---.7,.c,7•-,--~47-,,----tl ,S-.----564 ~. -- 1 •Vil, ---11'-d40,-,.,-----tt-Occ,-- --.,..5-, --934,$-ft-------------------- · --- !: 

.~.:: .oo~of: 6j;~ 6j~: 63:~ ·07i ·04
: -~,~ ·?:: !:!:!: 1!;::~~ I~~ .·:---------- ---- -------·------ - --- --- . --------~--- :t~ 

M *SECNO ~4970,000 :~ 
~,--S£-et+O l>EP-T+l--£-WSEi::--CIH·ld'9- --ldSELI< CG. ---HHV---Ht.----Oi=OS8--B..,Atlt<---EtL€EVI/----------"----- ----- -----+·-~ 

• ·s Q QLOS QCH QROB ALOB ACH AROB VOL TIJA LEFT/RIGHT ; •• 

: SLOPE ~l=OBL l<tzeH----~t;OBR--I-T·R-Htb---i·[le ----11ea+1'f e-eRAR TOPiJ-'f[) Ei'l[>S,'~---------- · -· ------- --- =~ r, TIME I/LOB VCH VROB XHL XHCH XNR IJTN ELMIH SSTA '" 

.• :;01 -- ----- -- :~~~/ 
•311 -----a 

1: .,2 3470 ENCROACHMENT STATIONS= 3b0,0 936,0 TYPE:; \ TARGET= 576,000 I~• 
I Ill ---~D--2----------------------------------------- __ 1 

/ r...., ,I 

•··· e 1:31 2497? ~ ~ 0 __ -~: 03 ;.yr r,~---·----~#-~,-----__ __, 

936,53 .oo ,00 936,54 , 0 I , 02 ,00 ...__ __ -- _..,,.,. _.c,-:,. _____ ..._.. 
1--2 . -------u-., t ..., . . u~ • l • -y f • -l t ~-· e'.a~' I ,42 ,22 

,,I . 000074 715. 
.74 .22 • 06 0 • 04 0 • 06 0 , 039 932,50 

115, 115. 2 0 c, .oo 387,82 

•· , *SECNO 256 75. 00 0 

J •. ' 3470 EHCROACHMEHT STATIONS,. 335,0 379,0 TYPE= 1 TARGET'= 44,000 
I . 

· 1'(~ AE-30------I ,,j 

• 

1

"
1 

256 75, 0 0 4,50 936,60 ,00 .oo 936,62 ,02 ,08 .oo ··- 140, 5. !-:2-7. 8. 12-.-- - t-Ob • 7, 24, 15, 
4-

• 1)6':f • 040 .065 • t')J~ 932. t 0 
• jC 

1.60 ,41 1.20 ,48 
,000198 ?05. 705, 705, 2 0 0 .oo 44.00 

;- . -

•l;:1 $$ECHO 25732. 000 

.i:;13470 EMCROACHHEHT STATIOHS~ 352.0 368,(1 TYPE= TARGET: 16,000 

1111--------------------- -·----------------

• 

934.00 
Q~,d_~ ,.,...,..,.,..,,...., 

542,70 
930,52 

934,70 
93~ 

335.00 
379,00 

C 

-- -- - e 

. 
; 

, (', 

/ C 



• 25732,00 4.77 936.57 
140, o. 140. 

• 1.60 , 00 2. 00 
,000684 57. 57. 

'l ., 
~ 

$$ECHO 25733,000 

•· 3265 OlYIDED FLOl~ 
5 

7 •· 3370 NORMAL BRIDGE,MRO= 20 MIN 
< 

.oo , 00 936,63 
o. 0, 70, 

,00 ,065 ,040 
57. 2 0 

-------

-----
ELTRD= 937.20 MAM ELLC= 

• 06 .02 
0. 24. 

• (165 , 039 
0 .oo 

937,50 

.00100000.00 
1 5, 1 0000(1, 00 

931 , a o 352, 00 
16,00 368.00 

C: 

f'· ' 
,, \\' 

C 

10 -25n3~76--931:r.::hs . oo-----,iJ·o-·'.:136~4--~----. oo-'!t~...--------------------------
• 11 i 4 0, 0, l 4 0, 0. 0, 63, 0, . 24. 15, 938. 1 0 

,; l.60 ,00 2.iJ ,(10 ,065 ,032 ,065 ,(139 931.80 296,00 
lJ-~9----1-;-----t-,;-------f·-, - ~6~sf-·5-;--, -ft-fr--------------------

•••: 

C 

\ ([ 

~ 
\ it 

: 1 1 
-ni-•SEeli0-2.t<5:1'77R5:>i7~.rl01H01H83-------------

a ,,,I 
------------------------------------------ --...:. ·~ 

' - ;"j 3265 DIVIDED FLO\~ ~--------------
'2, 

'24 

••o 3370 HORHAL BRlDGE,NRD= 20 MIN ELTRD= c__ ____________ _ 937,20 MAX ELLC= 937.BO 
------ --- -------

:I• 
1:27, \ 
·2al 
29 

ei" ~3 ',,• I:'.: AVONLEA AVENUE BRIDGE AF 31 

.e:_2_S_?_5_7_,_0_0 ___ 4_,_6_8 __ 9_3_6,-58 ______ o_o ______ oo 936,66 .oa .02 ,00 938,10 --- ---------~!! 
1 1 11----1:~: ... ~r~i---e-<, ~~0----. ~--- -.-&!,..s----c,~2---. o!s . ~~----93-t~;!~ o~----------- -- ------

135 

r r 

• i::i __ ._0_0_1_0_4_4 ____ 2_4_. ___ 2_4_, ___ 2_4_.___ 0 0 0 -6. 02 16, 00 315. O O j:~• 
-- ---- ----~ 

• !;~ .,gE~~gH~
5758 

o~:~H CldSEL CRIWS li!SELK EG HY HL OLOSS BANK ELEY :::1•1 
!~L -0 QLOttB---,Q~H----YQROB---Al::08--AGH·- --RA!ROB8---1v,J•~L--E-Ph'iH·8+t'r------------·----- ·-- --------,--'-'l-

1 j45 ' 
A ~;I THIE \/LOB I/CH I/ROB XNL ~NCH XNR tJTN ELM IN SSTA 1.,e, - ~:! SLOPE XLOBL XLCH XLOBR lTRIAL IDC ICONT CORAR TOPi.lID EHDST __J;7 

- l • JC' 

: ! 'ii 3~-:-!=~~~04'l-eHM~H!:'::"5TA-~:~N~':-- - - -29~ '.-O- --- - 3 f ~,O---=-:!:PE=_ ----1--'fAP.Ge'f=-----2 J,O-h-ft------------------• ··I 2!:>l:)8, uu 4. 72 ~36.62 , 00 , 00 ';1136 ,66 , 04 , 00 , 00100000. 00 
,, 140. o. t4o. o.r------c o. 83. o. 24, 1s. 100000.00 
4
r-----1 , 61 • 0 0 1 , 69 ----.o O . 1)65----;- 04i),---,-,, 06"iS---, "'03~:J-t,--9-0----295-; 0-0---

• < ,! .000476 1. 1. 1, 2 o o .oo 21.00 3H,.oo 
,n! ~------------- ---------• ::1 >1<SECHO 26475. 000 

~-32~5-0i·Yi1>E-D--F-l=81,1-----------------------------------------------------

• co 

---- ,C . ' 
' •rf-

•

i"i 
--AG-'3Z---- - -------------------------------

, 'l I 
------- -- C I 

03 
: '26473,00 5,0S 936,i"S ,00 
,!.4 rs.- --t-<t·o•-.---...... ..,4-. ----"j'-3~.,-----22. 

• I,;;: I , 99 , 23 , 7€> , 31 

, 00 
195, 
,075 

936,79 ,OJ ,13 ,00 937,10 
9t!i-:-,-----;7•<-1 -. ---20.-.---1-e~.--~36,·"Ht------------------, 

,040 ,035 .039 931.70 65,22 
~_::i__ ____________ _ --- ------ ------- ---------------------------------, . 

• 
C 

f 

__J 1 

C 



• 1111 

• 
... ' 4 ' 

, 00 0090 717, 717, 717, 

*SECNO 28035,000 

., 
2 0 0 ,00 31!5,02 385.06 

II-I I 
l 

,,-------------------- ----------------·-----------------------------------------------------------
• 2 3470 ENCF!IOACHl'IENT STFITIONS= 

• ~1 28055,00 3,26 
7 -40. o, 

•·1 2.2, .oo 
II l;l

1 

, 000982 I 580. 

937,06 
·4tl. 

2,01 
1580, 

93,0 164, 0 TYPE= 1 TARGET"' 71 , 000 

---AM·-3·3---------------------------------------

, 0 0 , I) 0 SI 37 , I 2 , 06 ,34 .oo 939,40 
0.---1). ;;o-o.---·---o",- Sr.-----24. 93-r.-SOr---------------

• 0 0 , O!i5 • 042 , 04 7 ' 04 0 93;3, 8 0 1 t 7, 613 
t:580. 2 0 0 ,00 26,41 144,25 

•;::I >toSECHO 281142,000 L-___________________________________________ _ 

I 

: j( 
4 

s 

, ' 
-- -- ,· 

- l~ol• 
,••·1 

---tOII 

----- !::~ --a .1:~ 3470 ENCROACHMENT STATIONS= 116,0 1~13,0 TYPE= 1 TAP.GIET= 27,000 
28142.00 3,24 937.14 .oo .oo 937,21 .06 ,09 .oo 939.so_________________ ___ , 

·•--"' •T ~~ z - HO, O, 1--4-0-r------0.------(1, 69. 0, 36, 2-4---.-t-OO--O-O·O";-·O -- -- ll~"~'i 

, .• 
•191 

•1 7 2,22 ,00 2,03 ,00 ,O~i5 ,042 ,047 ,040 93~1.90 117.85 ~-f 
I' ,000987 87, 87, 87, 2 0 0 ,00 2!i,15 143,00 _____ 1;!1 
i"'i --..- 25° 

• t ittSECNO 28162. 000 __ ----------------------------------- ___ ....,;~~ 
~·~~ 3470 ENCR0IACHMENT STATIOHS= ----1121,0 . - -;;~-~YPE= 1 TARGE:T= 16,000 - ------- 1!~ 

24 28162,00 3,21 937,11 .oo .oo 937,24 .13 ,03 .00100000.00 ·------------ --- :;1 
'" -4 8. 0. 1-4-0. -. ,, ____ --49. ·---'6. 36. 24'-,--1'60·(1i)-(),Oi)- ·- - --- --- 33 .<J, 2.22 .oo 2.06 .oo ,055 ,042 ,047 .040 933:,90 121.00 04. 
"i ,002228 20, 20, 20, 2 0 0 ,00 16,00 !3i',OO _____ !!I 
i,I ~,1 ·~> *SECNO 28170,000 ::• 

1
:~: S€-G#O---OEPTII 1WSCL C-R·HIS ·ldSE-LK EG IL OLOSS---Br!tHl<-E1:;E·V.--------------- ·---------- - - ·

4
, •132 Q QLOB llCH QROB ALOB ACH AROB VOL . TIJA LEFT/RIGHT 1•~ 

TIME \/LOB, __ vcH,. ___ VRCIB )(NL XHCH XHR ~--iMTN ELMIH SST,~.------------- ---- 43
1 

I I l)t.-s1=or-E IIL8£1~ l~L-CH ~LCtBR--l-T-R I-At:--I DC I eott-T C:OftAR TOPbJ-H> EHb1H"- I" 11 
.. 0,5' •• ~ 

I 47:W, 

:.'!_______ ---- -----------------------~-- _..11! _,t-
• :c! 34i' 0 EHCROACHM£NT STAT IOt~S= 1 23. 0 13!5, 0 TYPE= 1 TARGET= 12, 0 00 

-I 28170,00 J,13 \~37,QJ ,00 ,OQ 937,26 ,23 ,02 ,00100000,0j) 
::----+40. --0.----14-0-, --- ---o-.----- ·0··.----36, 6, 24.-+00--0-0-0.1)'~-------------

• ;; 2,22 .oo 3,87 .oo ,05:5 ,042 ,047 ,040 933.90 123.00 
.004644 0. a. 0. ;2 o o .oo 12.00 135.oo ',•1:2 

1-i:: 
____ __, 

•1:· *SECl•O 28174,000 
I I Ii --------- ------------ ,,'.\/ - ---• I) 34 7 0 ENCR01ACHMENT STAlr I OHS= 

'""! 28174. 00 3. 03 936,93 
124,0 13•4, 0 TYPE= 

,00 ,00 937,29 
1 TARGET= 10,-000 

,35 ,02 .00100000.00 
:i}, 41), -4·0-, ----11>------o-;----~:;. ------0, 3\S, ,24,-1-0-0 Otl·O-;-it·A------------·---- -· 

• ,(): 2, 22 , 0 0 4, 76 
,007851 4. 4, 

.oo , 05!3 
4, 2 

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

•~: >t<SECNO 28178.000 

• (: 34 7 0 ENCROl~CHPIEHT STA1' I OHS= 

11 
1,,,: 
I ---

125,0 I 3,3. 0 

---·-- --- ---- ------~-

• 

, 042 
0 

TYPE= 

, 047 ,040 933.90 124,00 
0 .oo 10,00 134,00 ------------------------------ ------

TARGET= 8. 1000 

' -~ 

C 

Cl 

q@ 

I 

/ 1[; 

C 



• 28178.00 2,79 936,69 ,00 .oo 937,33 ,64 ,04 ,(101001)00,00 
14 0, o. 140. (1 • (I. 22, (1 • 36. 24. 1 00000, 00 

• 2,22 .oo 6.43 • 0(1 ,055 .042 ,047 , 040 '333.90 125.00 
,017103 4. 4. 4, 2 0 0 , 0 0 0.00 133.00 

,: 

•r:•- *SE:CHO 28182,000 

• • 33 0 I HI/ CHANGED MORE THAH HI/ I HS 

• 

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

i-:;-,-SEtt!O DEPTII CIJS£1:;----eR-HtS- --WSEl:.K--E-t.--- -Hld-'o/----l,IH,1---~-otoss----BA-l'tt{-EtE-
• Q QLOB QCH QROB ALOB ACH AROB 1/0L Tl,,IA LEFT/RIGHT 

~' TI ME- _ __JI/LOB VCI-I VROB XHL XHCH XNR WTN ELM l H $STA -r·0 : Sl-OP-C !ROBL XLeH----XtOBR---]-T·R-I·At=----tD-C e0'1vf;-'1''f----lC6RA"'F.----,'f(tf>td·IO.-----iEttD~------------

•" '12 

10 3685---ii!~~~tS--A-rl'i:MP;-£-D--t,JSEt::-;-e1!1SE 
.,4 • 3693 PROBABLE MINIMUM SPECIFIC ENERGV 

, 1 !l!:' 3720 CRITICAL !>Ef>TH ASSUMED -------------------------------------------------
'" • 17 3470 ENCROACHMEIH STATIOHS= 126,0 132,0 TYPE= TARGET= 6,000 

____ ,_ 

:, 
. ,, 

• 
9 ,o. 
11 

. '2 
13 

IC 28182,00 2,61 936,51 936,51 ,(10 937,81 1,29 ,j(I ,(1(11(1(1(1(10,00 
-----'-40. -40-.----.......;>------... , .• - - ---1-5--c,----o,~.---'33~6..,., ----,24.---1-00-11 ftv.-Oil,...... _____________ _ ----- ~ ------.f2="l4 

10 

•:•~ 2.22 .oo 9.13 ,00 ,055 .042 ,047 ,040 933,90 126,00 
,042717 4, 4, 4. 20 11 0 ,00 6.00 132,00 

i;t 'u:1------------------- ~------- -- ----------------

20 26. 
!~I 
29 

•::~· *SECHO 28183,000 ~!• 
:-; --se-etto--eE>-f'"'ll----1Ci.tSEL eR-Ii<IS----idSEt:1<·· ---EG H------ttt-----01:-Bss- --a~Nf(-Et.--E I" 

A,. Q QLOB QCH QROB ALOB ACH AROB VOL TiJlA LEFT/RIGHT 34. 
- -- TIM£ VLOB VCH YROB XNL XNCH XHR lJTN ELMIN SSTA iij•-

1 V --1• I I , , .. ;t!i Sl:81"£ !{LOBL Xte·"H--_,,l<LO!!R-------1-'fiH-AI: l 0-c·---,._1,,,..eoMT eORi!IR TCtf>ittl'>C,---EE4'1,flflt:,,;=$rlT'---------~--------------
• ~ 1~· 

I 13• 
f30 ___________ 4=,0 

.1:, 3370 NORMAL BRIDGE,HRO= 9 MIH ELTRO= 946.20 MAX ELi.,C= 939,90 

~"' 368~0 TRJALS-A-T--T-EMP~El>-WSEl.,CWSEl----------

•

:'4[ 311 0 WSEL ASSUMED BASED ON MI ti DIFF 

41 

,4 •• 

43 
!44 

------- --------i= 

?" 3693 PROBABLE MINIMUM SPECIFIC ENERGY 

• ~:-~-~~;~ ~ ~ lGAi.- ~~~~fi A;~;~~~,,-.-__ 9_3_7_. 0-.,----. -00 ___ 93_8_._3_8 ____ 1 -. ~-0----.-0-2----.-0-0--9-4_6_,_7_0_____________ ---------~.;""_;~ 

1:1 140, o. 140, o. o. 15, o. 36, 24, 946.70 1-
, • I l-- --2.-22----. 0-0---· - 9-.-1·4- · - --. 0 o-- - -. 055 , 024,---,..,0 .... 4""7~--. 04-&-7!;3~06-;-5-0-·---------------------------1~~[ 
•!••' ,012372 I, I. I. 20 15 0 ,00 6,00 212,50 1::~ 
~-------.1::· >t-SECNO 28219, 000 

~ 
SEC NO DEPTH CWSEL 

~--Q litl:OB---GteH 
• , TIME VLOB VCH 

.t SLOPE XLOBL NLCH 
----------------------- -------------------------------------------------~ 

CRI!tlS WSELK EG HV HL 
QROB,__ __ .,.,ALOB----ACH,_ __ ____,_AROS•--....,.VHO"L---

OLOSS BANK ELEV 
-'J'f;!A--L-E·F,/RI·G=--------------------

VROB XNCH WTN ELMIN SSTA 
XLOBR ITRIAL IDC ICONT CORAR TOP!JID ENDST 

•1:: 
I :~i -3:3"?-0-H8fU1~t-BR"-!-DCE-;-HRD- 9 M-ttt-EtlR-D=--946-;-20-ttAx-e:tte=--9"41' ;·'"w;-;,_,-----------

• :;: 368:5 20 TRIALS ATTEl'IPTEO WSEL,C!tlSEL 

• :~,-~~~~~:~~~~ g~~~~ti~S~~~~F-J-e-EHERC 

7 -------

•• 



' . 
- .... - --....-• ... ·~·~· -~·----.~ . 

111 0)<801,J LAKE DAM Al 33-1 • 28219.00 3,19 937,69 937.69 .oo 938,98 1 , 30 ,45 .oo 946.70 ,, 1-40, 8, 140, o. -o. 1-s-.- (L 36, lN, 946-;-7 ., 2,22 .oo 9, 14 
,012372 36, 36, 

, 00 ,055 .024 , 047 .040 934,50 206 .50 
36, 20 15 0 , 00 6,00 212,50 .. ----·----- --------. , 

5 *SECNO 28220,000 
7' 

• 8 : 3301 H\I CHFiHGED MORE THRN HV I HS 

11 ,l------------ --------·-- ·- ~-- --
• "i 3470 EHCRORCHMEHT STATIONS= 

, 28220,00 4,12 938,62 
i-;----~. t-40,-.,,---•i:: 2.22 .oo 4.86 

,001828 I, I, 
'lJ 

206,(1 213,0 TVPE= 1 TARGET= 7,000 
, 00 ,00 938,99 ,37 ,00 .00100000.00 
o, -o-.- --29, o. 36. 2-4.-1-ttO·O-o--O , 

,00 ,055 , 020 ,047 ,040 934.50 206.00 
1 • 3 0 0 .oo 7.00 213,00 ------ - ------------------'' . e!,, 

', .' *SEC NO 28225, 00 0 
, : --2 8-2-25-.tl e--4-.--45-------9-38-.95--- • o o,-....- --. o 0---9-30--.9 9 . 04 • 01----.-0 o-9-46---.-6-·n-----------------

• ,, i 4 0. 0, 14 0, 0. 0, 84, 0, 36, 24. 946, 7 0 
. 2.22 .oo 1.66 ,oo ,055 ,020 .047 ,040 ·,34,50 200.00 

1111,,--------rli-O-O-H 5. --5 ,-------------s.-----------------2- --- --------{1--------AO---. 60 19-;-00-2-1·9-.-0ft-------------

·• n, " 

·• ' I 

-·--------..-, 

24 

20 26. 
271 

---------1011, . ,,, 
0 •1 ~;:-·-*SE-eNe-2e2-2e--.o1t-o,-~----

• ~~• WATER EL=l<5 CARI>= 
1,, 

940. 700 

------- ----~- _____ ....,. ____________ _ 30~ 

------------------------- -- - . ----------t:!~I I - 33 ' 

•1· I• 

1;:;,I-----P-P-R8'<--HIA-Ti:--V-AtUE----Of'-(--DC+D->,,, 2<=9 4 0 .7-I--S-R-EAD--f-

• 29J 
, , 28226.00 6.20 940,70 .oo .oo 940,72 .02 ,00 .oo 946,60 
301 
----11•40..,.,-------0~----t-40..,-.--- o.-----------o-.---1H--8--:-,--------1E6r..--~24--.--.--·946.---ro---------------
"' .,,, 2.22 .oo 1.19 ,00 .055 ,020 .047 ,040 934.50 200.00 

,000044 I. 1. 1. 0 0 0 ,0(1 19,00 219,00 II 1J: __________ _ -- --------- -- --------------------------------------------
•;:1 

:--;,-SP-EC--f-At-BR-J"l)G·F----------------

• ,~: SB XK XKOR COFQ ROLEN awe BWP 8AREA SS ELCHU ELCHO 
-----,-{lo-- --t-.--5-<J-- --3, 08·---- - · ------, OO--------- -:-6--,-P-O ---T1)1't(1----d4, tt---,-0-01-------...;i4-o--;~34--.-5---------------

•. :i *SECNO 28227,000 
---1...pRE·SStlRE----ANl>-tdE:-f-R---A..---O•ot-----------------------------------------, . 

•• 
36 
37 

•~• I 39 

•d 

•• 

03 

•1· 55 

56 
57 

le~/ ·-·-----'----------- -- ~:;J•ll, I lx-E-OP-Rs,-..---EGl;;ld'F----H3 --QwE-1--R- ---QPR--------0ARE~T-RAf>E--ZM'fO,-----JEtL--c----ei:-TR,-,-- u1 
AREA 621~ 

• ~:· ___ 9_6_3_. _3_4 ___ 9_4_6_._2_2 ____ ._o_o ____ a_4._. ____ s_6_, _____ 4_. ____ 4_. ____ 9_4_o_,_6_7 ___ 9_4_3_._5_o_______________ ______ ______ _ l:!I 
,O ~ ••• 67 

•. ,, 
: ~ -3-4·7·o--ENCROJ!teHME-NT---ST-1't'f-J·ONS=----:NJ 0-.-0---------2 1·8--;-€,- ·T'J'PE=-----tl-Jf'l'ARGE·T - I 9--,--:,€,-·n-----------------------
,2 

• 28227.00 4.32 944,32 ,00 .oo 944,37 .05 3,64 ,(10 940.00 
,. 140, o. 140, o. o. 80, o. 36. 24. 100000. 00 

,::".'. 2,22 ,00 1.75 ,00 ,OS5 ,·020 .047 ,04·0--ttO-.O-o--2-tlO-.O-O--------------------------t.;;:;1 
,, , 0001 31 I , 1 , 1 • 2 0 9 , 0 0 18. 56 21 8, 56 ., 

l_l'f---------------------·-----------------------------------------1'111 . -



• • 
• *SECHO 28613.000 II) 

SECHO DEPTH CWSEL CRIWS WSELK EG --~HV . --· HL OLOSS BAHK ELEV 
,,. , 61 QL-OS.-------€teH QROB -Al::QB-;--f'.tctr AR08 · -vat. Tll!IR-tl:?'P-T7'R1illi't1;..:__ _____________________ 7J 

• ~ I TIHE VLOS VCH '\/ROB !<HL XHCH XHR 1'1TH El~MIH SSTA .2. 
I}. SLOPE :<LOBL l<:LCH _:~L_D_B_R __ ITR IAL I DC JCPNT CORAR T10P(Jf D El-msr ~ !' 

•j1 ~,_:• 
6 . -- ---- ·---+ --- ----------------------- 8 -~134-7-6-a,I.C--RO!'lettf'IE#'l'-~rfA-T-I·OHS=------t05-. o- 234-;·0-T'l'.PE:~ --r-l-~~ce-,-~ 12'~.ooo - ,~ 

A.J 34 ----------------------10 

•·· 28613.00 6,87 944.37 .oo ,00 944,37 .oo ,00 .00100000.00 
140, o. 140, o. --- 0, 761, o. 40, 25, 1000001, oc, 

-, 1·8 , 0.0 , 055---,-038 , 055 , 040--9'~1-{t:)--;-irllr-----------------
12 

-0,---2-.e t O{t . -.....-,.---- 16 

386, 386, I O fl ,00 1:29,00 234,00 e,.I .ooc,002 386, 

:~l~1 -~~ECHO 28855, 000 

l:~~1 
10 i 
!iii I ~ ------ -------------------------------.'----------·-----------------~·-------

18 28855, 00 4. 17 944,27 ,00 , 0 0 944,37 , I O .oo , 0 0 950.50 
le J--4-0, 0-.-·-14 O-, --~ ~· 0 ; 55, ------0.-- 42, 25, 9:S Or.6' .2G 2,83 ,00 2,54 , 00 ,055 ,038 ,(155 ,040 9•4 0, I 0 300.00 

242. 2 0 0 ,00 16,00 316.00 ',~ , 0 0 I 21 6 242 , _2-4_2_, __ 

f,1 ------ ------- -- ---- ----------------------------------- ----- l'"I 

•1:;· *SECHO 2B856, 000 
------- ---- ------ --· ., 

• :• 3370 HORMAL BRIOGE,HRD., 13 MIH ELTRO= 947,50 MAX ELLC= 945.80 

-- _!~[~' 
33 

::,• 
---!Ml f i • l-2eas6.-00 4, ,-;•--944.-27'--·----,,,.o---,-oo---944-,·37' .1~·--, o-o • oo-9SO-;-S·I\----------------------

• :~: 140, 0, 140, o. o, 55, o. 42, 25, 9501,60 
,I 2,83 ,00 2,54 ,00 ,055 ,020 ,055 ,040 940,10 300,00 

Jc 
•-'--, 00-8'3'3? , t-. ----- , --- 0 0 0 , (10 !6-,-oi)---3·'r6-;.....,>--------------- ·--- ·-
.JI I •~·,, ; ,, 
, • 

1

~.,.SEC-N0-289'8&-.0ff 

3?, .... 

39:• 

.I I C: 3370 HORMAL BRIDGE,HRD= 13 MIH ELTRD= 94?,50 MAX ELLC= 945.80 "" 
: -- ,in 

•. :: ELIZABETH l.Al<E ROAD BRIDGE 
I I - ------ - --·---- -- -· -. --

AK 35 

, 01 , 0 0 950.50 • :: 28888.00 4,18 944,28 ,00 .oo 944.38 .10 
., 140, o. 140, o. o. 55, o. 42, 25, 950!,60 
- ---2 , 84 . 0-0---2 ,5·3-----, ~O--,-055· --,02 0----.--055- , (14-0----<3,«i-;--t-O-:tOO-:irO--
·" ,000332 32, 32, 32, I O O ,00 16,00 316.00 ... : 

' 

.t:;i.i,sECHO 28889.000 -----·-------------

l.~1 • 28889,00 4,10 944,20 .oo .oo 944.38 .10 .oo .oo 950,50 
r.:.'----1·-4-0, (1, 140, o-. ----o-. ---::;5, 0-:----42, 25, 95-~17t5;;;----------------

., o' 2,84 .oo 2.53 .oo ,055 ,038 ,055 .040 940,10 300,00 
1

1 
. 0 0 f 2 04 I , 1 , 1 • 0 0 0 , 0 0 f 6 , O O 31 6 , 0 O .,,, 

,, 
,, . ,, 
~ 

• -

5~ 

57 

•••• .. , 

... 
37 --t 
711 
72 

73 

74:• __ /~ 

• 

• 
~ 



I 

I 

• • 
• • ******~********O*************~********~******~~~** 

,., ! HEC2-i¢fil;~-A-Ti:f>-ttOV-7"6-tJf>OA'l'·ED-JUl."'t--1·':f-79 -------------------------------------------7 
•t,,_, ERROR CORR - 01, 02, 03 ·• -

. , MODIFICATION - 50, SI ,52, 53 -
! 1:-i)----lfc1ft$,jf,.:U.(.~~•-**~.-:tt~,ct-,tl~~**"'",t1fl**:k-*~*********~----~-------------------------------
• J 

~+N~rE---i'IB,-€-R-l-$K--00-)-A,-1;;£F,-OP--CROSS-SEe--rI~N-NUM8ER-I~Ol-CAT--E$-ME~SA-Gi;;-iir8tiMM~RY-tJF"'i!:-RRORS"-L"'f'8-'f'-------·-------

•I"' ~-HIJRON-FH··VV-FE~R-----------. ,, 
,, SUMMARY PRINTOUT 

, 

•• ,,1 
sect-10 ELTRD ELLC 

,,, 
,. ------------------------------------------- ---- - " 

ELMIN Q CWSEL DEPTH HV OLOSS e:o l<LCH TOPl.ifit, 

••• 15 

-- - __._.....,----+'ccc1" 
17 

AREA 
1: /~:'- --------- ---------------------------------· - --- --------------, 

22800,0(10 ,00 '{10 928,90 85, 00 934,74 5,84 , 0(1 ,00 •;!34, 74 
• 17 

22800.000 ,00 ,00 928,90 130,00 935,04 6. 14 ,, 00 .00 935, 04 
1E 

,c"--228 0-0--.-ft-e-O .eo • "tl-0---9Qe-.9-0- -t--4 0 .-ii 1) 935, 14 6,24 ,00 ,60 :,35, 14 .20' 22800,000 ,00 ,OIJ 928,90 17(1,00 935,46 6,56, , 0 I ' (I 0 935,47 

l"I 235-05--;~0 0 .oo ;-{)-0 --9-3 2,6-0- 85.0-0 9 3-4-.?-6 2 .-,-6 ,1)2-- .oo 9"3'4-;4"8 l"I 923 1 23505,000 .oo .oo 932,60 130,00 935,07 2,47 ,03 ,00 935,10 

'-4 
23505,(1(10 . 0 (I ,00 932.60 140,00 935. I 7 2.57 ,03 ,00 935.20 

25 
235-05.000 ,00 , 0 0 -- ·-932.-6·0---H' 0--, -O 0---------9a5-.4 9 2,89 ,04 . or, 1)-3-5, J 3 

6070.00 78.76 232,~0 
6070,00 110,93 259,93 

+;:!-- '6'i1'7'0 .o-o-- 1.?S-,6'$"'- --z-?-t--; 56" ___ ,.__. 
6070,00 257,36 329,$3 

-~~~~-?il 75, .. 
705,00 49,53 90.21 
705,00 50.49 95.29 

--~'i'Vr, 0 0 53--;-5'2~-t 1'27'0'7' ___ __, 

•·" .oo 932.60 85,00 ':134, 71 2' 1t , 13 .oo 934.84 l 23589,000 ,DO ' I , , 0 o-- ---9-32.-6 0 l 3-0.0-0 934,9<1 2,3 ,25 ,00 935--;-t-9 , 
1
--23$~,o 

.::,. 23589,0(10 ,00 , 00 932.60 140,00 935,03 2,43 ,27 .oo 935.29 
!
00 

23589, 000 , 00 ,00 932,60 170,00 935.30 2,70 ,32 ,00 935,61 
: -
•Cl I 

23593,000 ,00 ,DO 932. 60' 85, 00 934,67 2, 07 , 18 ,00 934,85 elo2 
.::.:i 

23593,000 , 0 0 ,00 932,60 130,00 934.85 2,25 ,36 ,00 935.21 
:;; --N5-93,8-(l-0-------.0-0--- -- .- 0 0-- - ----932 -,60- -- t-4-0, 0 0 934.9 .. ~2 ,39 .oo 935.~2 . '" 23593,000 ,00 .oo 932,60 170,00 935. 16 2,56 ,48 ,00 935,64 

84,00 14,00 29.32 
---s,,i·, 0.,,0----<1· 4-;-00-- -3~i5----'1H1 

84,00 14,00 33,83 
84,00 14,00 37,60 

411 
4,00 12.00 24,69 .,. 
4,00 12,00 26,90 :~1 
4 . o o.----·rr.Oil------27-;-7G-----+'-'I 
4,00 12,00 30,64 

~: --2i3S9i'-rlHl a-----, O-n----,-00---932---.-6 0- -- -85-.--() 0 - ----9-34-.-"5~e---~11-,-,, 9"'8----.,.._,, 2q.9----, -rt(l-A0--""9·-"'3"'4-,-i>Sr?----,471) 0.----11 0.-0-0-- -1·9-~7g------+-Z< 
•• 23597,000 ,00 ,00 932,60 130,00 934,58 1.98 ,67 ,00 935,25 4,00 10,00 l~.78 

r·
1 

23597,000 .oo .oo 932,60 140,00 934,59 1,99 ,77 .oo 93s,3s 4.00 10.00 19,94 
! 1 1tl- .,._ -23597, 000-- ----- -.-oo- ---- , 0-0 ---- 9-32-,6-0--:--17-0·,0-0----9'34-;-68---:2 .-oa----t-.O<a-S-----;-0-0--9-35,;.~, 7;,-,2s-------.i4·-;-t10 I O--;il·0---2·0;-?'·o---G· I 

•:·,

1

,. 23598,000 939,70 938.60 '532,60 85,00 934.75 1,00 10,00 12.95 -§• I 
• -..-~a.oo-o---<>939,7-o-----93s,-6-Q------<J-J2 ~6-o- --,-Jo-.-oo-----'9::t5",-t-7----' 1 . oo Io, O"'o--.... 1- 7-;-z,.r- ~ 

• ,. 23598,000 939,70 938,60 932,60 140,00 935,25 I .oo 10,00 18,04 ::~ > 

2, 15 ,67 ,00 935.41 
2 .-57 . 8~ 9-31!.--; 06 
2,65 ,94 ,00 936, 19 

"' 23598, ooo 939,70 938,60 932,60 170, 00 935,St 1 ,00 10, 00 20,65 60 2,91 1 , 05 .oo 936.5? 
------ ~ -------- ------ ----------

"' e1,,
1 

23623.ooo 939,10 930,60 

l-, 23623,000 939,70 938,60 
-+----2-362-3.-{I c,-o--'90r3'9.7·0-938,6 c1 .1':1 23623,000 939,70 938,60 

932,60 85,00 935,03 
932,60 130,00 935,54 

- -932-.-60- --- 14(1~0--9-35=---, ,<.e,5,:,;.---
932,60 170,00 935.95 

2,43 ,66 , (10 935,69 
2,94 ,80 .oo 936,34 
ar. 05 ,82 .oo 9~6"'7"t7 
3,35 .91 .oo 936,85 

' · i; ---2i3-6-24.0-0-0----,-,, o---- .-0-0------ 9-32 .6 o-- - ---- 85 .-o o--<i"-'. 3'3';-&2---• 
.,- 23624.000 .oo ,00 932.60 130,00 936.23 

~ 23624,000 .oo .oo 932.60 140,00 936,35 

S.-02 .08 .60 93s--;-1-o 
3,63 , 12 , 00 '336,34 
3,75 .13 .00 "336. 48 

':)~' --4-~-----...t--f--<'------+•:o---------< -.--2i3~~ , 0-0 , -o-- --932-.-6-0--t-7 0.0 0 936, 71 4, I ' 5 ,00 it3t,-;-S-$ 
Jbl .b-.,! 

•• 
25,00 9.80 i3,04 62 

25,00 10.00 1s.1, I:! 
--4z'5,£To---.-,o-;--o o-----1'9","2"',.,----"'.•c-1s 

25,00 10.00 22.26 

1 • oo---•5-;-0-o--·3-s~"2-s--
1 ,00 15,00 47,36 
1.00 15,00 49,23 72 

I , ~O 5 , 0 0 ;)'4-, -,,.,,----t,c::i, 

74•· ,~ 
~_,_I------------------------------------------------------------------------------------ 7 

• •• 



•-••e,• 
; r .' I SECtt0 ELTRO ELLC ELMil4 Q ChlSEL DEPTH HI/ OLOSS EG XLCH TOPWID AREA 

• 24255.000 .oo .oo 932,10 85,00 935,75 3,65 .oo ,00 935,75 631,00 416,42 542,53 
,,.----2 4a:;.-a-r,.e 

' 

• ·I 24255,000 ,00 
Is, 24255,000 .oo 

rO-tl--~2--.1-0-- -13-0 .-01r--9-:J~.28,----, O o~---, O o--!f3:l!t.fl.__......,,s.-s--1----;,tO---it'4"0.':fO--e·r,t 0S~1 

.oo 932,10 140,00 936.51 4.41 ,(10 .oo 936,51 631.00 444,44 872,75 12
1 

.~O 932,10 170,00 936,89 4,79 ,00 ,00 936,89 631 ,00 454.~6 1042,89 ~ 

• :1 24970,POO , 00 ,00 932,50 85,00 935,77 3.27 ,01 .oo 935,78 715,00 200,08 161,86 
0 24970, 000 .oo ,00 932,50 130,00 936,40 3,90 ,01 ,00 '336,41 715,00 345,0j 3f5,51 B 

4 , 03:------,.-/l-1---~-;-5 ... 4--·~o-o--3s7.8'2··~it:.ir-."2'9---+9c-1 
4~4f .00 ,00 '936.91 715,(10 411~47 5t4~48 ,ltl 

,,--124970, 000 .eo __ __,.,.... _____ 0·0-·-9~2.5-0-·---f·4·ft.'OO-...--Q93(;.5-3 

•· 24970,000 . 00 .oo 932,50 170,00 936,91 

' I f1l 5-6-7'5.1)-0 0 .oo ----.00---5132;-10 a-5-,·oo--;1-3s--;-S6 ---.3~,7.s-----.-1 .oo 935,ee 705.00 <1·<1-;-cn1-·--fo-2:tS9-· 

··" 
25675,000 .oo ,00 932,10 130,00 936,47 4,37 ,02 ,00 936,49 705,00 44,00 129,44 

:2 25675.000 .oo .oo 932,10 140,00 936,60 4,50 ,02 ,00 936,62 705,00 44,00 134,92 

'"I 
56-'1'·6,--0 8 8 ,eo c-----,-,, o 0--9132,1-0- -17'-0.0 o 93r.•09 ... 5---4.as . 02=>-----. o o-s-31r.n-;,-0:5--;-0-0-~4-,-o·o--i-~076-s·---

• 14 

IS 25732,000 ,00 
IO - -- 26-7-;J2-,--0 (J 8 .oo 

• o o 931.80 85,00 935.86 4,06 ,03 
~---. 0 O ·- --9-3 h·8-0----t-3-0-,00---"'9J6.4"'5--~ ... 4-, "'6·..,.5-----f>, 06----

.oo 935,89 57,0-0 
,06 95-675 57, O"O •. " 25732.000 , 00 

t< 25732,000 . 00 
.00 931.80 140,00 936,57 4.77 .06 
.oo 931.80 170,00 936,92 5,12 .08 

,00 936,63 57,00 
, 00 937,00 57,00 

---- ----· - --·-----------------------------
'" .20 25733,000 937,20 937,50 931.80 85,00 935,85 4,05 ,04 
• 25733,000 937,20 937,50 931 ,80 130,00 936,44 4,64 .07 

'I 11 l~(--25·?·3-3-.-&-0--&---"'9·3-7.2{1-----s,37-:-5-o---93h·So----· 1-<10-.00--9-36,56----. 7\5----.~a 
.l~j 25733,000 937,20 937,50 931,80 170,00 936,89 5,09 .It 

,oo 
.oo 
,00 
,00 

I I 
1" ,/ >-'----l:'25-i'~--93-7,s-o-----931-,"30----se;.oo-~3s-,--s6,---3,96,----.0<1-----,-t1 
/2J ' 0 

•1:-j 25757,000 937,20 937,80 931,90 130,00 936,46 4,56 ,07 ,00 

935,89 1 , 00 
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• J2 1~:~-
1 iriJ 32 21 9 • o o 7 ,..:;; . ..Lz __ ~~!L...3L__ ~•-0.0 __ 94_4_,_3_2__~~..J.2 .... --~· 0_1,._1 ___ .~,o~o..__ __ ~.--o'""o'--~9u~ . ._..___________________ ------':fFllllil 11 

.. I 140, 50, 90, o. 585, 520. o. o. 0, 944,60 l··ie 
I••• ,00 ,08 ,17 ,00 ,053 ,040 ,000 ,000 936,80 369,00 147/ 

·:::-_,_fillOOJt2~----~J, ...... 0,,.,. __ IL_ .. _____ (l___ ____ ...,_ ____ ..,._ __ ~..o=o'--_2e4__.___3=4-~65.3..._3_4,._ _________________________ ,,-:::l:~1-

• 3e' :s1 • 

,41 

• 
3 '= *SEc.NO_ 32746..,_o_o_o_ -- ----- ------
40 32746,00 4,23 944,33 ,00 ,00 944,42 ,09 ,00 .04 947,20 

•.• , 140, (I, 140, o. o. 59. o. 7, 2, 947,00 
42 _OJ_.,__ __ __._ao 2 l-~-'---~-1LO _ ____ .. 07. o _____ _._ 035, ___ ,_o.z_.o,___~,.JJ3.5,_--"-94_0,4...1-0 __ 3.0..o..._CUl, ___ ______________ -------+•c,:i• 

57 
"' ,000913 527. 527, 527, 2 0 0 .oo 19.00 319,00 ••• 

•·· 1-11111·,_________________________ --------------------------------------ilfli\t'j!11 
_;''\ •SECHO 32747,000 a,:\_ 
•1•7/ ·•a• 

~-,l.J~.7..!l_~O.RM.S.L.....8.ru.QG.E.,J,1Rt>= LL.l'II.tL_ELTRD.~---3-4.5.,_4_0.Jl.AX_Ei.L."'-'C=:...._....:a 64 

' ,1 

•[;~_ 3274~A.~~---~-~~tj_~----- ·-~~ ----· _'_f~---~~45~2·~---

94.!L_.3 

, I O .oo , 00 947,20 
0., 7_, 94.2.-0. 

:·-•, , 06 I 0 O 2, 4$ , 0 0 , 05 0 , 02 0 •t;I_ ,000754 I, j, 1, 0 0 
,050 ,035 940,10 300,00 

0 -2,54 19,(10 319,00 

p 

- --- - ·-- -- - -------.. - - ------

i 
~ 
"' iii 



• >0SECHC1 32761,Cru0 • 
• 3370 NORMAL BRIOGE,NRD~ 11 MIH ELTRD~ 945,40 MAK ELLC; 944.JO 

Ill 

~:..i;~ii'f.f ~ .. 2.7..f,1 • o:HOTWE~~.2,,.:_R_l_v_.:,:.,.4,.:_~.,_:!1:_G_E ___ ,_{l_G -~~-~~ •. OJL __ 5!,l;L..4.~-----' .. .L·"'ft---.... O...· ........ __ ~. on $.42..~ 

140, o. 140, o. o. 56. o. 7, 2, 947 
,06 .oo 2,48 .oo ,050 .020 ,050 ,034 940.10 300, •. , 

-----7· ,~ . 
.. '' I 

• 
"'".:~ . ., 
, 00 G 

00 7 

·_ •-l-~....WLJ1J2G5:l.!4L-__ ...;1u4L.., __ ._1.;t 4!L•--· ___ L4_,____ .... o ____ ..,c, ____ .,.,o,..___..;:-,..2,_,,...,6 9 .... _.........,1 .9--0.0--3..1..9-..-..0 .-. 8 

• • 10' 
' !1 

•o . ,, 
., 
IC 

>0SE.C.l,ID.....3.~,QQO ------
WATER EL=XS CARD= 944.560 

SECNO DEPTH CWSEL. CRIWS WSELJ< EG HI/ HL 
!...QE! Q..CH QR.OS A.LOB A.CH A.ROB 'JOI • 

12 -~---
I~ 

ELEY ··ri 
13, 

)MT ,.1 -- 17: 

0LOSS BANK 
......;,u.u ____ TLWlol8-LEELt.R1~ 

- ' Tl ME VlOB VCH VROB XNL 
SLOPE XLOl:!L XLCH XLOBR ITRIAL .,.,I 

'I 1----------------. :.;: 
XNCH XNR t,/TN ELM IN SS 
IDC ICONT CORAR TOPWID EH 

TA 
DST 

---
161 ., 

l 
f • i 

I, ' 
"i fl 

' 32762,00 4,46 944,56 .oo ,00 944,62 .06 , 0 0 , 01 947. 
__ 9=,V 

20 
., 

151 JJ 1,'l.0~ .. 0.., !'lOJ __ 0~1 
, 06 , 00 2.00 

, 00 0841& I • 1 • 

,, .,, 
/:.\ 

.oo 
I ' 1------------------~ ·2 

• ,, >0SECHO 32844, 000 
24 

.:: 3470 ENCROACHMEHT STATIONS= 525,0 

I l •1---------------------... 32844.00 .oo 

o, ______ 1_ 
.. -------

.070 ,042 
0 0 

71 0. 0 TVPE= 

AtL3.B 

.oo 944,64 

.... 0... ... . 7~ 
. 070 , 034 

0 • 00 

TARGET= 

94 0, 1 0 
21 .oo 

185.000 

r,n . -
299,00 
320,00 

.oo .oo .02100000.00 
,3Q 140 I 

4. 14 
o. 

,00 
82, 

944.64 
140, 

.25 
82, 

o_ 0.. 568. ----~3,..,.L....... __ .......,8~~---2, 9~.3~..LO, _______________ _ 
~ 1 • 16 

•:
02 

• 000011 
.06 .045 ,042 
82, 1 0 

.075 ,035 940,50 525,00 
0 .oo 185.00 710,00 

i==------------ - .... ____ .. -------- - ___ .. _______________________________ _ 
•i~:1 "'SECIW 33944, 000 

=~· '-------------------------
1

'7 3265 DIVIDED FLOW •c• 
1-1~1- --------- ------A0-39 ___ .. ----

:21-~::l..9_'f.§ .. ,_o __ ..._o __ .....: .... •..2.lL_9~_4 .. ...65 ____ ~o.o .. ____ ,_oo_..9.!J.4 .. , .. 6.6, ___ ~a.o, ___ _,.....,~--~o.o..__~42..,_3,.u....--
aC !4~~ 1~; 6~:.. 62. 31s. 210. s1J. 32. 1a. 942,30 
-i··, ,;;,vc ,uo ,~~ .08 .065 ,042 ,085 .040 940.40 3:39,56 

+-_.__o,..,,o...,o,..owtu1 __ _.,tw1w0,..,0,...~_....,t 1 .. 0_,,,_tl ~· _ ___,1 _1..0 .. 0_. ____ 2... ... o ____ __.,l)L....... ___ ,~o.o....__1..0.62.. •. 0.6-..-.1.546..,-3 t 
,131 

• 47 

><!.S.E..C.ti!L.3.6194. 00,--"---------------------------------

AP 40 

-
25 

12•· 27 
'2a 

1

'49 

50 

lit''1 1.4 
1
55 
56 

57 

58. 

1:~c-
1
6. 

•• 
63 
6-0 

•• ~· 67/ 
- ----------------------- il'I:•' ___________________ .. - -------- --- - --- WI 

36194,00 4,40 944.70 ,00 .oo 
140, 5. 128, 7, 37, 

944,7'1 .01 ,05 .oo 943,20 70!•' 
190, 337, 80, 52, 941.80 711 

,, __ ....,3 - (),::._~ ___ ,_. 1,_,4:L......--~-_6.?,_ __ ~--22---• Jt8 0 -~-,_(1_4_.,n ___ a.5.,.._n ___ _..nJto __ 9-4_o;......, .. =n __ ""',:,_2..J..,c"'----------------------------l-'7.=.2' 
73 

, .• 
75, 

7 ~- ---- -- - _ .. -- - -~--- ---------------------

• • 



• ,000059 2400, 2250, 21 00, 2 0 0 ,00 292,53 384,71 • . 111 DI I 

• •SECNO 38364,000 
~ 

__ ,a Q_ _4. I__ 

' 1 .I, 
38364,00 4, 08 944,78 .oo ,00 944,78 ,00 , 07 ,00 944,20 

2. 
I !I '" • A" " ... ,., ,. n .. .., .. •• 1 o.~ ~· n,, ,.h ,..,.__,. , ___ L--."_;;i"_. ____ u....., _______ ;,--' ____ _... !tl:li..tt........ l:).'f 1 ::;, .... a,. 

• ; I 4,90 ,03 ,32 ,04 ,095 ,045 ,095 , 042 940,70 289,22 • ,000021 2170, 2170, 2170, 0 0 0 .00 197,64 486.86 • 
7 ----

tt 3
: -.SECHO 409!4, 000 

'. I i:l-~-"'-S,if;CNO t>_e£..,_T.uH'--_..,.Cl,,I.S.E_l.___ __ CRlWS __ l~SELK ____ ._E.,.Gc....... ___ Hll._ ___ ....uH,._I O:LOS$.__BAN1(___£L£_y__ _________________ ---,-__ ·~----~ 
,i'!i, Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

• 
1 •! TINE I/LOB VCH VROB XNL XNCH XNR lJTN ELMIN SSTA 
•• SLOPE"=-_...,X:,.,1,,0~J.. K!.._CH,__~Kl..08.R IIRiil.L. _l,D.c. ___ _..1,J,c, ... o,.,,N,.,T~ _ __.c ..... oR.aR __ _,.TOPMID Ew.1.s.r _________________________ _,.,;..:, 
,~ 17 . ,, 

----------------------------------------------------,:2:,:iO. i'. 
• - ------------------ ::1• i 

- - - l21 ::: 
AR 42 1 ,. :~:,• ~ 

'C •. ,· 
'L 40914,00:..-.a~_.c4::r..,_, ~,_:~ ... 94~3~~ --···' :-~---,- ;;~- 9~~oi~ 2::"'-----,;1~ .. 

7
~'.__3~!3:·;1-

0
-----------~--------------•:1. 

. ·r::. ~;~i .21 1.23 18 ,100 .045 .110 ,043 940,80 127,97 ,271 · I _..__ ___ o _____ _.,__ __ ~...o..o __ LJlO~.?a 22o:t ...2 , , • ooogf!5 27,;lO, 255..0 ·- ___ 23.5_0_ . . ·• 311 
20 

24 *SECNO 43374 000 ___ _..321 

'°I 34 

\•~ 
·~-• ·--------3=· f37 

.,, 
ENCROACHMENT STATIONS= 958,0 "13470 

27 

23 AS 
29 

• 
• 

1842,0 TYPE= t TARGET= 884,000 

43 

so 43374,on 4 ,-6.;3 9.4.~2.3 ___ ,_Q_Q ,00 -~-Q0 __ 9..9.5_, ... 2"'4'----~..J"-"---- .3! . 0, 94.3._,.A, -----------------
13'1 • 
139 
,40 

• I 

• 
• 
• 

31 

~2 

II ,.., 
JS 

JS ,._, 
37 

33 

.3? 

40 

41 

140, 29, 
7,22 , 17 

OJ!JlJtZ.1 241H!, 

,._ * SJ;,_Cl:!J) 4 5 3J'..i.,.__0 0 0 

. 

45374,00 2,90 
140, 0. 

61 . 50, 
,67 , 1 9 

2460. 24_0_0J __ 

AT 

·-- ·-··· 
945,50 .oo 

140. 0. 
'2 ., ,65 •.. Of..L....__1_,..2,e ____ ,_o.o_ .. 
4' 

e1 .. ,000395 1950, 2000. 195 0. 

1111.:-1-------------
•• , 45454,00 3,61 945.51 .oo 

1 75 • 91 , 
,085 ,045 
-- 2 0 

44 

,00 945,53 
0. I 09, 

__ .. oa.o ___ ._0,9_0 
2 0 

256. 142, 86, 943,60 
, 085 • 043 94 0, 6 0 1064,38 

OJl 366.iO j 4::!Jl:_~AO 

,03 .28 ,01 946.20 
0 , I 56 , 95 , 94 7. 0 0 

. 09.0, ___ JlA.3,_~942....6.0 __ 2.!LL._.t:u8:1.---
o .oo 46,38 247,86 

141 

1'2 
431 

------1m: 11 
:?• 47 
46 

~1-
55 • 

56 
37 ·~---------------------------------------------------1111lc"c:•:-;; 1:~,. .oo 945,65 , 14 ,06 ,05 955,30 

1

- *SECNO 45454, 000 

-'--1-' ___ t.9Jl O , -- 1::i9' ·------------------- ~ 
14.0. Q., _____ .Jl_~ ~7'- -• 156_ .5 955.....3.0 

;.·ol 7, 65 nn . " " 
80, 

., OIS 
IC,.' .,.,,,,. 

80. •[:1· ,002301 

•1:: >t<SECNO 45455,000 

~[ ________ _ 
• 

n n non n.t n non . ., " # u~v I \.•"TU I \)JI\I 

8 (I. I 0 0 

----------

n" '7 o~t t 0 I\ 
~ V"To;;,,< ;;;,"l't I ;#'U 

,00 16,00 
., "n .., .... 
~\.•V,V\I 

3l6,00 •••• 
67 

,~. 
75 

------------------------------------------------'llf'I.I I 

• 



• 3370 NORMAL BRIOGE,NRD= 13 MIN ELTRO= ·~52, 5(1 MA)( ELLC= 947,70 • 
• 

454'55, 00 3,61 945,51 .oo ,00 945,65 , 14 ,00 .oo 955.30 

• 14 0. 0, 140, o. o. 47. 0. 156. 95. 955,30 
7,65 .oo 2,95 .oo ,050 ,020 ,050 , 043 941 , 9 0 300, 00 

, Ofl.._0578 I • I _, ______ ___ .(! 0 , 00 t 6~0..0._____:3_L6......M 
1 I \ .,2 :,• 

' ; i.J~~MJ!.-4.S_~lt3..._o,=o.,,__o_____ _ -·-·· ------ ______ -------------------------------------- I 
··:µ,s;ECNO DEPTH C:WSEL CRIWS t~SELI< EG HV HL OLOSS BANK ELEV ~. 

:• Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
• TU!.!; VI...O.,..filc......-~YGH~--Y . .R.O-B __ ~XML_ _____ i,:H""'C.aH~--0l<NR hlIN El MIN SSTA,________________ ! 

•. : SLOPE XLOBL XLCH XLOBR !TRIAL JOC lCONT CORAR TOPWlD ENOST :~\· 

I, I ,2 

10 ----------------~--------------------------------- 13 

•
I 14 • 

t1 ~; 3370 NORMAL BRIDGE,HRD= 13 MIN ELTRO"' 952,50 MAX ELLC"' 947,70 :: 

• 
' IJ :; •• 

,
14 

M-59 BRIDGE AU 45 l-'9 
1 

!,0 

• 1 ,_1111 ·-
.:: 45553, 00 3,67 945,57 ,-O-O--·--:-oo--945-,7--0----,-1-3----.-0-5----, 0-0--9-5-5-,3-0----------------------------,J\~:l!'li,.; 

140. ·O, 140, 0, 0, 48, 0, 156, 95, 955,30 
7, 66. ___ ~,,_,Q~Q~ __ 2..._e.9 ___ _._o_o ____ , 0.5 .. ..,_o __ ~, 0.2.J), __ _.._0.5_..,_o __ ~,..OA,~3~~9=41 .....9.J) __ J..OJL....Oul n,._ ________________ ----- ------:!,::I: 

,000543 98, 98, 98, 2 0 0 ,00 16,00 316,00 1
2
ae "' . 

IC 

12, 
,nl 2s • "'I 111SECN0_4_5_5_5_4_, _o_o_o __ - -- ----- ---- --- !j• 
!•J 45554,00 3,71 945,61 ,00 ,00 945,71 ,10 ,00 ,01 955,30 3li 
'2_'1 ____ • 4.0~--~o, •--~•' ,4 n 0 ,.. • 0. "'5 156.~, --~9_5.~, __ 9"""L0 3.:u.,.Q _________________ --------;-~,~ 
~" 7'.-6~ . 0-0 2.5_4 __ ----:oo ·-·-:oio ----~040 • 060 : 043 941 '90 29;:'"oo . ;: • 

• '. ,001581 1, 1. 1. 2 0 0 ,00 18,00 317,00 , •. 

: 11 -------------------------------------ijJ'i 
•:•

0
• 11<SECHO 46179. 000 ::• .r~~ 3470 ENCROACHMENT STA.TI OHS= 580,0 1 194, 0 

I 
Joo 

•i:: 46179,00 4,65 f: 140, 13, 

.:: ,00~5:g 62~~ 
',' ill- ---------- --

A:_{_ 46. ·-· 

, 0 0 • (l 0 946,25 
110~·--
I, 49 

1-0 ____ 7-.3. 
,32 , 1 1 0 

625, 625, f 

·----- --- ...... ---

TYPE= 1 TARGET"' 614,000 

946.27 ,03 ,54 , 02 945.40 
___ 7_4_. ;;~' l ::ilL 9-7, 294," 

,050 ,110 ,043 941 , 60 607.55 
0 0 ,00 299,83 907,38 

•i" •SECHO 47604, 000 
,-..: _4.2.6..M_,_Jto 3 c..Z.9___....9..4.6.L5.9.___ ~o o _____ ,_o o,..__9=46 .• ,5.9•---~_[J,,.._ __ ~3,_._ __ ~_0.L._9..4..4.,_4.._.,._ __ 

•
' ,·.J 140, 75, 49, 16, 457. 67, 93. 170, 108, 944,70 

'•
4 8,81 ,16 ,74 ,17 ,120 ,050 ,110 ,044 942,80 156,66 

49~ 50 

O] I 1: 

."_
5 
__ ,_Q.O.OJ 28 t 2.L.-0~, --~f!t.2.5... ___ f.2.LO.. ___ .3_ 0 0 . 00 48:::>,_z6 __ 63.9.,-4"'-------------------------f;;-;-J .. 

el.7 
.".~~SJ:;C...tt0-5J;tL2.!L-~Q~Q~Q ________ _ 

•

40 48194,00 3,88 946,68 ,00 ,00 946,71 ,03 ,II ,01 945,10 
oO 140, ,3, 112, 24, 9, 74, 121. 173, 113, 945,90 

:· '•l . oo ~5i;--· --1 o~~ s9~---7;~~----· oag---...o·~·--~0·9··~~--~=~~~~~-:~-~~-1-~i~~ .. 1------------------

•" j," 

-----~ -- - --------·------------------------------------------" 

• •• 



• "- _:SE CHO 48924, o_o 0 

frf 3265 DIVI~ED FLOW 

• SECNO DEPTH CWSEL CRIWS WSELIK 

.... ........ ·~-~~-,.~.' .. , ...... -~ ........ ,..._.,,.,~. 

EG HV HL 
Q Q~OB QC~ QRQB 

( 1· TIME VLOB \/CH VROB~-~ 
• , 2 ~I ni>J: v, ncu Vt r>u v, OBR 

A.LOB ___ a,CH.. A.l?.OB !LOI 
XNL XHCH XHR \dTH 
ITRl1~L IDC ICOHT CORAR ---· - .. ,_ ... _ .. ··--·· .. ~ 

3 

--· ----4 • I • 

OL,OSS BAHi( E:LEV 
r1.1,.;i I EFTLRl.£~ 
ELIMlH SSTA 
TOiPWI I) ENDST 

I 

, . ., ' 

~ 
'1 , , 

4 

51 
0 ,, 

48924,00 3.03 
• 1ti_,_ n 

947,23 
I 2.i" 

,00 
.1.3 .. ~-
.56 

, 00 
_(I_,_ 

947,28 • 05 ,55 , 01 949 I ~~o 
6..8.., 23 . ......____~z.s_ LL7 9..4.5.,..9 

7\-
-~----------------- ---·- a'' 9 ? 9, 03 .oo 1.87 

cl , 001199 200. 1"30, • , o,~o ,045 ,070 ,044 944,20 t 15, 1!4 
2 0 0 .oo 61:I, 99 241 , '112 700, 1tl 

------------------------·---------------------------~---- ·----' 11, . ii,t 
•It·, .. SECNO 50•~54,000 
~ 50454, oo 3,;17 __ 51~_9_.__o..7. ____ ._o_o~---•Jo_o_-9_49_,J2 • o.s _ _i_dcts. 

~

01 

' 0 0 9 4..9 •• ..fi_ 14 ,. 
I 19. 947.8~0-------------·--- ___ :: 

94:5, 70 70 Ci9 --~ 
•1·· 140. o. 129. 11. 1D, 66. 20. 17a. 

'
4 9,26 .oo 1.95 ,55 .0!30 ,045 ,070 ,044 

.'.:'._ • 0 0 I 21 8 I 5_j_q_, ___ 1_$_:,i_Q_, __ t_~_5._~ _____ __ 3,___ 0. Jl .._Q_Q 6 1a~6.2__L3L~- F ~. a 'IQ ~ 
120 ... 

--.::12c:i, ~ •• 
• 17! 

I 

• 0 : *S~Cl!.!L~L:0.2...'L.Jl.OJ!, ______ _ 
10' 

·1'20
~470 ENCROACHMENT STA1T I OH$m 95, 0 I (l6, 0 TYPE= 

' , 1) 5..LQ_2~_o_o_ 2 , 5,2 __ 9..!l.9_...82 ____ ,_(l_(l ____ ... .l)IL_ 9A.9_~8.6 __ _ 

• 1" 2 

14 0' 21 ' 117' 2' 311 ' 64' 
u, 9.36 .69 1 .82 .53 ,085 ,050 
2 ''; • 001 Jz_Q s50"--~s.2..o_, _______ ,6..0o_, ________ 2 ______ 0 _____ ~_ 

TARGET"' 61 • 000 
....()4 7-4 0.0 94!LJ. 
4, 180, ·120, 948,50 

,090 , 045 94;~.30 95. o,o 
___.__o.o 6'1~(1_0 15,;_0LO 

25 .,,. 
,., ,oSECNO 511119. QOO _______ _ 
2e, •12

•,
1

3470ENCR'OACHMENTSTATIONS= !23,0 1<19,0 TYPE= l T.AR'GiET= 16 .. 000 
~ 5 t 119, ILO 2, 4_1~ ___ .9...4.9_._98'---- ,J)_Q_ __ ~_o_o.____95_0.....22 , 24 , 2 ..LOJ_D_OJl.OJL_O,cu... ____________ _ 

02 9.37 ,00 3,89 ,00 ,Oi15 .050 ,090 ,045 941',50 123,0iO 

.,. .• "' 
'•a1 ~ ___ .J=l•~•-
1~:1. 
27, _______ ;.JI 
flt, 

•. I"' 14 0, 0 , 14 0, 0 , 0 , 36 , 0. 18 0, 11 2 0 , I O O O O O, 0 0 

I ,~,------J_Q.O.l.B.6.0 95 , ____ 9_5_, ______ 9.5 .• ------- 2. - ----~----~--~00 UL Q.O_i.3.9..,...0L(L _____________________ -ilf 

• ~~S.E.c.HJL5JJL.2;L_QOJ_,,_____________ - ------------------------------------------ -- "" 

-~••,3470 ENCROACHMENT STATIOHS= 125,0 1<17,0 TYPE= 1 TARGIO:T= 12,000 
~- _s_u_23_.._o_o .. __ 2_. 4_4 ___ 9..49_,_24. _______ , o o ____ ._oo _ ...95 o_...35 4-.~--~o- _o.9.lll.fl o.o.o• -D:.ll 
'

0 140, 0, 140. 0, 0, 27, 0, 180, 120, I 0000(1, 00 541-.;:: •r-·1
1 9,37 ,00 5,16 ,00 ,0€15 ,050 ,090 ,045 94i',50 125,00 ss/9 ~ 

o~• 

'
21 

._QJ . .5..LOS· ___ __,.'-'- 4.~--- 4_,___ _ 2 ·----- ____ o 00 t ~!~_0.0 137~0 ----------------- _ 55
1

' ~ 
~ 1 5 c: 

• 5cf.; 4 R 
I 

1.I r~SE;~gtigLIL~~~H ClJSEL C-R~IWS -lJSELk: EG HV HL OLOSS BAMK ELF¥ !~ 
", Q QLOB QCH QRIJB ALOB ACH AROB l~OL TtJ~I LEFT ,'RIGHT j""i 
r" I.I.l'lE YL.OB VCH... __ ..YRIJB ____ l~NL '(H.Cli1---__ i,:1,1R M.T.N ·--EL~Ul-/~ __ Ss.IA--------------- _________ 64 

.:,: SLOPE XLOBL XLCH XLIJBR ITRltllL JDC ICONT COR.AR TOPWID ENOST 

I 
~ 

.1~: 3470 ENCRCIACHMEHT STATIONS• ·126,0 13:6,0 TYPE= 

----- - -·-- -----½cc 

TARGET• 10,000 .r:,-~J.J.2.7...,_Qj) 2, 42 9.4:~~9.2 ,_0_0 ,_(l0 __ 5l.5..Q..5J ~9 ,. 07 , lL'LLO.OiL0.0., . .Lt •~~ 

Ill'!'.- ------------------------·--------------------------------------

• 
---'ff P 

• 



• 1 40, 0. 14 0, 0. 0. 23, 
9,37 .oo 6, 14 .oo ,085 ,050 

.022898 4, 4. 4. 2 0 

• ~s.E.c.t;IO 5 J I 2.8-.,._, ·--•l' i . SECHO DEPTH CWSEL CRJWS WSELK EG 
2

: Q QLOB QCH QROB ALOB ACH / p Til'IE YLOB !.!C.H V.ROB XNL _____ !!{hJCH •I·: SLOPE XLOBL l<LCH XLOBR !TRIAL lDC 

,6: ,-

0. 180. 
.090 , 045 

0 .oo 

HV HL 
AR08 1/0L 

..illi.R Id.Ill 
!CONT CORAR 

12 0. 
947,50 

1 0, 0 0 

OLOSS 
TWA 
fl.JU 
TOPWID 

1 (10000, 00 
126, 0(1 
136.00 

BANK ELEV 
LEFT/RIGHT 

ENDST 

9 

• 
• 

•· 3370 NORMAL BRIDGE,HRD= 13 MlN ELTRD= 956,90 MAX ELLC= 95,4,00 
,o. 

< 
1\ I 

------..\.':.::;2, +----------------------------------------------------------------- - ------·o 7185 MINIMUM SPECIFIC ENERGY • 11 3720 CRITICAL DEPTH ASSUMED 

,., 
14• 

12 :U.t.:.a , !! ll 2 ..2.L........9A9_,_'l.7-----9.!l~L.Z _o.o 95-0 ••• Z.4 02 19 956.....9.0... ,,, 
140, o . 140, o. o. 18, o. 180, 120. 956,90 • 14' 9,37 ,00 7, 90 .oo ,050 ,032 , 050 ,045 947.50 200.00 

I ' ffJ - _,_Qilll6 L, ________ .1:9 n -,04 9,50 209 5 
.1,, 22. 

23 
,IE "1SECNO 51170 ,_Q.g__Q,__ ____________________________________________________________ _ 24 

, lS 20 

•

1

•c, 3370 NORMAL BRIDGE,HRD= 13 MIN ELTRD"' 
2·1 I 

956,90 MAX ELLC= 954,50 .:"I 51170,00 2,73 950,7-3--·--,00 ___ ,00 951.36 ,64 ,52 .iO 956.90 

~

2 •1 140. o. 140. o. o. 22, o. 180, 120, 956,90 
1---9"-'--' 3,,_,_7 ___ _._, Q'-"0----'6_,_4_0 _ ___ ,J:t{!, __ ~ .. <L5_/J _____ ,.1)_3.-2 __ __,__(L5J), __ ___._Q.4.5 _ ___9_4..8_..Jl()-----2.illl~!.LU.-----------------
, ,009394 42, 42, 42, 3 0 0 -.19 9,50 209,50 .,:, 

•, . :;i ,r,SECNO Si 1 ?i, 000 
u WATER EL•X5 CARD= 951,440 

26. 
27 
28 
29 30. 
311 
32) -----
::.-
""I 

I I 

,.o 51171. 00 3 -''-' 4:,;4:,:___9.,,.,51 , 4~ ___ ,_0J)c._ ___ ,_Qj) _ __9.5J_,_z_2__ ~2.8 ____ ,__0i ____ . 11 9.5.6..~9_0, _________________ _ ------
,, 140. o. 140, o. o. 33. o. 180, 120, 956,90 

.,, 9,37 .oo 4.23 .oo ,060 ,038 ,060 ,045 948,00 199,00 
"" • 004252 1 • L _____ J_,___ o----~---~o __ ~oo LL_5.0 __ 2i.1L...Ll.!---------------------------l""I ... ; 
:.o *SECNO 51178. 0~0,_,0,:.._ _________ _ 
37 

• :or 3470 ENCROACHMENT STATIONS= 54, 3 79, 8 TYPE= TARGET= 25,500 
! I ',I __ ,_UJ~_,_o_o ___ .3_,_95 ____ 9..5.L..25_ -· __ ,__Qj] ____ . __ , 0.0.. __ Jl5.L~Z:.9z ___ ~,_..o,.,5e__ __ ~-'-'0,~1'----~·,_,.,o? L0.0.0.0.CL0.U-------------------------lff 

, 140, o. 140, o. o. 80, o. 180. 120. 100000.00 
•• , 9,37 .oo t.75 .oo ,060 .038 ,060 ,045 947,90 54,30 

~:..--,_o_o..o..s.42 ?~ _ __.1 • _____ z., 2__ o • o.,.,_n _ __,;2!'>~50 79. s.o __ _ .... 
"*S.EC.tllL.!H.1.9.8..,_0 __ u..u. ____________________________________________________________________ E 

•

• •
0

1 
SECHO DEPTH CWSEL CRIWS 

n Q QLOB QCH QROB 
4 al T_lJ:'IE Y..l.Q.B ___ \lC.H.___ _ __,vROB __ 

WSELK EG HV HL OLOSS BANK ELEV 
ALOB ACH AROB VOL TWA LEFT/RIGHT 

_ ___ XNL ___ XNCH-,... __ XJ,iR ___ ...,l~T..l,l, ___ =f'.ltlN ___ ss-1: . .._ _______________ _ 
- "

0

' SLOPE XLOBL XLCH XLOBR .•.;;L _________ -
t, ~ 

JTRlAL !DC !CONT CORAR TOPWID ENDST 

-- ----- -··· -------------

·•
3 3470 ENCROACHMENT STATIONS= 96,5 115,5 TYPE= 1 TARGET= 19.000 

B' _5.Lt~S, 00 iL...26-95_L.Z6 ·--~ oo ____ J)Q___.'..~.5L,.8 .. u ---~04 00 00 LOll.0-0.D . ...O,.u--------------------------= . ~: 
' ' 

~ .... "•_.__ _____________ ----- - -- ·- --- - - -- •------ - _____________________________________________ .:;, 
• 

~ 

fil 



• 14 0, o: 140, ' 01, o. 90, 
9,37 ' ", 0 0 - - ' ' - I , 55 • . . ; 00 .050' ·- ;015 ,, 

! . I! .000052 20, 20, 20. 2 0 
' • ~ECHO 512Jj!_,_Q.Q.J), __ _ 

.I ' 51212,00 4,74 
a 140, O. 
~----L.3.8 , 00 •\:! ,000169 14, 

.[

17
1 >1<SECNO 51231 , 000 

H
•· 51231.00 4,74 

111 ,p. o. 
f 38 , 0 0 

• ,000169 19, 

----
951, 74 .oo .oo 5151 , 83 

140, 0. 0, 57, 
-2.,-4 ... 6 ....... --- ,_o 0 .... ----L (15 0 "Oj 5 

14. 14, 2 0 

951, 74 .oo ,00 951 .e3 
L4.0, _____ __o ..0 5.2., 
2,46 .oo , 050 , 015 

19, 19, 0 0 
12 ,, 

o. 180. f 20, 
• 05 t, , 044 947,00 

0 ,00 19. 00 

.09 .oo , 03 
o. 18 0. I 20, 

, 05.0 044 __ 9.4.z_o..o 
0 ,00 12,00 

,09 ,00 , 00 
o... 180. ,1..2.0 .... 

, 050 ,044 947,00 
0 , 00 I ;2, 00 

100000., 00 
96. ~;o 

115.~iO 

958, ()0 
95.8" 00 
0.0.. ... 0.D 

112, 00 

967, II 0 
96.7 ..... J 

I 00, 00 
112,00 

-----

--·-----

:. 
Ill r 

1111 

2 

3 

• 

• ,.I 
IJ! SPECIAL BIRIDGE ,:71 

•. ::1 SB XK l<KOR COFQ RDLEN ewe BWP BA,REA ss ELCHll J, ____ ,,_,0 0 1 , 6.i! ~ ._J_Q. ___ ......,__Jt 0 I ,Jt,---~0~--~-M 9.i.6...311 
. 191 

• 
201 >11SECMO 51249, 0 0 0 

JI ll PRESSU.R.E .... JllilLW.ElR....F .. L.O,.~-----
·" 

• 23 

''I EGPRS £.til.M.C. 

951 , 16 

Ji3e-__ QW.E.I R. __ G.e.R ____ B.f.1.REf.l ,., 
• ·'\ 022690, 8? 

27 

CD 

.,., 51249.00 
o3 , 1 4 0 • 
i~ 9.39 

18,91 
Q__,_ 

.oo 
18. 

,00 140, 

965,21 .oo .oo 
1_4._0, It, ___ _ o_ 

,63 , 00 ·, 050 
18, 18, 0 •r . 000006 

. 111 ----------------.,~:! "'SECNO 51,259,000 

o. o. 

965,22 
"21, 
,015 

0 

IRae::EZ.QlD_ ELLC 
AREA 

o, 947,00 

, 0 t 13,39 • 0 0 
0 _ao_ ..2JL 

,050 ,044 94,5 .30 
12 .oo I :2, 00 

361 

• 

f.;,~3_4_7_0_E_N_C_R_O_A_C_H_M_E_N_T_S_T_~I-T--I-OH_S_= ____ 9_0_, 0-- I 22 , 0 TYPE= 1 TARGET= 32 , 0 0 0 

ELJ" 

962,90 

967,10 
9 ... 6.?~i' 

100.00 
112. !10 

ELCHD 
.9.46..,..3.:u...---------------

r.11 
--------j,DH 

- -

-·- -------- -----+--, 

~·1 51259,00 13,12 965,22 .oo ,00 965.22 .oo .oo .00100000.00 

r39 A._Q._ ___ .JL ___ _1A_O.~ _____ ... O~- ___ O~-- __ __4_21). 0. j R..0 l2.0..~I...O.O.O..O.O...,...O , • 

• 
' 9,39 ,00 ,33 ,00 ,050 ,030 ,050 ,044 95;2,IO 90,00 

.000003 10. 10. to. o o o .oo 3;2.00 122.00 
'2 ---------------

•J 
I 111;':t.-, -------

•'•7 --
40 

- ---- -- ------r;;;;-

.\sc ~===---~-~-~---==== 
.~---------------------------- -- - -------------------------------------------------------- ------- - ______ .. [~ 
5.l ' ' -~ ab . "' 

I H'f1·.1... ------___ _ . ------- -

~ 
~ 
~ 

fJ 

~ 

3 e 
z 
C 
~ 

~ 



• 1111 

• ********************~~~***~****~*********~**~**~4* 
HEC2 RELEASE DATED NOV 76 UPDATED JULY 1979 
!;.RR..QfLC_O.RR - 01,_Q2..,,JU'-------------------------------------------------

•t~MODlFlCATIOH - 50,51,52,53 
• :1 ~*******•************:h$$**************~$~********~ 

' ---------------·---------- -' ' 

•:; ! NOTE- ASTERISK < *) AT LEFT OF CROSS-SEC TI ON NUMBER I NO I CATES MESSAGE IM SUMMARY OF ERRORS LIST 

'7 

•• 
3 HURON RIVER 

: 111--------------------------------------------------- - -----
SUMMARY PRINTOUT 

• 11 

ts " 
1: SECMO ELTRD ELLC ELl'IIM Ct,JSEL 

--------- ----+. ,17 •·· Q DEPTH HV OLOSS EG XLCH TOPlJID AREA 1, •• 
ho 

_3_?,:;1,_,1_,9'--'._,0uOu0,..._ ___ ,..!l! ______ o_o __ 93_6_,_8Jl. ___ s_:t~oo __ _9_4.z_..z.o, ___ ~ 

•: 32219,000 .oo .oo 936,80 130.00 944,21 
6,9 no -~·-----O,u.0-~9.,,,43.....Z..Ou.----..,0....,0---«282...A:3.--....$..1-4--, .. 9-0-----1::-;1 "20 

21 

•·
7

1 32219,000 .oo ,00 936,80 140.00 944.37 
7,41 .oo 
7,57 .oo 

,00 944,21 ,00 283,89 1059,31 
.oo 944,37 ,00 284.34 1104,77 

-"- --~-~-". ooo ,_o_o ____ Jo 9.3.6_,JiO t.7.o..._o_o 944,._6~7--~ 
-' 

7~8. ~-0.Q._ ·---~ O 9M. 62 00 285-..29- - -f-~9J)..,.,2,..,_ ___ t::1 

• 
12

~' ""2746, 0 00 ~ ,00 .oo 940,10 85,00 943,68 
r ', __ ;t2_i'Lcic46"'-'-'' 0,c.,Ooc..,O,....._ ___ ,_(I_Q ____ ~OQ_ __ 940_. j _O __ _J_3Jl~ o_o.~ __ 94...4..._1,..,?c....., __ _,._, ..... ~_ 

., 32746,000 .oo ,00 940,10 140,00 944.33 
•• , 32746,000 .oo ,00 940,10 170,00 944.62 

3,58 ,05 
4,0 08 
4,23 ,09 
4,52 , l I 

,03 943,73 527,00 19,00 
, Qd,.__~9=44.....2.u6--.,,.5=22...,~0,.,0~-~t C!.....(J 0:..... 
,04 944,42 527,00 19,00 
,05 944,73 527,00 19.00 

46.61 
56. o~~-----,1:li tr 
59, 03 ;~1. 
64, 55 31 

3,58 ,05 
!-+-----·-----------------. ------ ------

945, 40 944,30 940,10 85,00 943,68 .oo 943.73 1,00 19,00 46,6.2 
32 

-------- --- ---- -----1':3c::l3 

4,07 , 08 945,40 944,30 940,10 130,00 944,17 .00 944,26 1.00 19,00 55,77 
27 

. 29 .29 
32747,000 
32747,000 
32747,000 
32747,000 

4,23 .10 945, 1.P~-9~_.._3_0 __ 9_-t_o_,_ 1_0 __ 1_4_Q..Jl o.____:M.4.J..3'-----""-'~~~--~~~---·~o=o~--9=4.<LA-? ___ ~1 ~JJ-0 __ ~1 "'+il-O---so. • ..s.-___ ..,...., 
945,40 944,30 940,10 170,00 944,61 ,02 944,75 1 ,00 19,00 56,50 4,51 , I 4 

3.58 ,05 
4, 08 ,08 

(' 32761. 0 0 0 945, 4 0 9 .. 4 .. !t,_3_Q._ --~-0~1 0 8J;i_.LM"----94_3_,_Q..(l"'---~~ , o_n~--9~4~3~,~2~3._,_ __ ,_ L.11 CL ____ .! 9-,-0.0--4.6.• Z•'L- --~•-,0 

"
1 

32761.000 945,40 944,30 940,10 130.00 944,18 ,00 944.21) 14.00 19,00 55,87' 
4,24 , 1 0 
4,52 ' j 

-~--: 32761.000 945,40 944,30 940,10 140.00 944,34 ,00 944,43 14,00 19,00 56,50 
I' _ 1 32761 . ooo 941!? ·"---~4_,__a__o ___ ..3-4_0 ._1..0 __ ____u....o ... oo 94A-.J.,,,6,2_........c_,....._"'""-----'-"'------''1._.o.___ .... s,s4, 26 14 -..OL----l9.....j)..(l ____ 5.6-...,...,._ __ -;jt.Ji 

3.59 , 04 
4, Lil ..11.7 

•3:1 32762,000 .oo ,00 940,10 85,00 943,69 ,00 943,74 1.00 21,00 51.73 
e.......-.:....3 .. 21'..(-.. a...Jl_O O · ,J)J) ____ ,_(.l O 9_4_0_._t_0 _____ )-3.J)_,_0_0"----94.!L..2 ~O --~~ ---- ... o..._1 __ .-e94,!L~, 2,._7.__ __ .....,_f ,_o_o....__2 ~-...0-0----62....S~-----'C'1 

.1
37 '1"' 32762,000 .oo .oo 940,10 140,00 944,56 .01 944,62 1.00 21.00 70,06 4,4t;, , 06 

~.97 , 07 ~ * 32762,000 ,00 ,00 940.10 170,00 945,07 ,02 945,14 1 ,00 21 ,00 80,77 

i:." ------ ------ -- . ----- --- --- -- ------ -----t-=I 1~1· 32844,000 ,00 ,00 940,50 85,00 943.75 ,01 943,75 82,00 185,00 405,67 3,25 , 00 
3,79 , 00 
~ .. 0.0 
4,66 , 00 

•i" 32844.000 ,00 ,00 940,50 130,00 944,29 ,02 944,29 82,00 185,00 507,27 
"'l----3_2_e_g_g_,..J)_o __ o • o_o • .i1..0 __ 9..4_0,.s_o_~_4..o_,J) __ o~--9~4~.4~, -6=4___ , ____ ....... 2'--- 9.!!4....6'4~-..$.2....~c,..., o,___.....,1 e.s~0-0..--57-4-rb s, 
" 32844,000 ,00 ,00 940,50 170,00 945,16 ,02 945,16 82,00 185,00 667,00 158 

3.3 _o.o 
• ;

4
"' 1°91 II 111--·-~3~J~9 4~_....o_.,_o .,_o __ --~o o, _____ o_o ____ 9_4 0....4_0 ____ s::L o 0 __ 9..4.3_,_2_7,. ___ .., , ____ __.~,o,__ _ __,9,...4._3,._,...,7,.._,7r---11-1...0.0-, o o 5.3+,-9-9---522~1--1---j~ 11 

3.91 ,00 33944,000 ,00 ,00 940,40 130,00 944,31 ,00 944,31 1100,00 1014,89 978,38 '02 

4,25 , 00 33944,000 .oo ,00 940,40 140,00 944,65 ,00 944,66 1100,00 1062,06 1337,'37 63 
48 _,4..-2-7 no 3.~..4~ o o o . o...o _0_0 ___ 94_0,_4.0 ___ 1-2..0 ... no .!'t§.5,__._1_._2___ -~---__...,o,,o.._ ____ 9..,,45-,...t..7___,.j...wi.o...0.0_1-0.9.0.,.1-9_1-B.9-4, 3-t!-------;;:-;;1 -
40 

3,55 .oo 
'fl_~o .o.. 
4, 40 , 01 
4,90 , 01 

• ,,o 361 94 , 0 0 0 , 0 0 , 0 0 94 0 , '3 0 85 , 0 0 94 3, 85 
,, __ 3.6..L'l.4~o..o_o_ ______ ....oo _______ ,_oo ___ 9!4.o.L3_a_ __ 1 30_,_o.0 ___ 9_4_4....3.,a __ _ 
~ 36194,000 ,00• .oo 940,30 140,00 944,70 

• 53 36194,000 ,00 ,00 940,30 170,00 945,20 

,00 943,85 2250,00 240,32 334,68 
_ ___ ,_o,0 __ 9..4,L.3.9--.22.5.0.....0 . ..,.0 _ _.,2 7..7-,-3-1- _ -4-i' -3-. 3 7--

. o o 944,71 2250,00 292,53 564,63 
,00 945,21 2250,00 316,01 714,98 

" --·-----·---------------------------------------------------------------------ti,'i'l3 -· ' ' •·-· . ' 
74. 

______ I~, I 111•1

-· ---------------------------------·------------

• • 

a • 
~ 

"' 0 • 



• '.,,,, 

• SECNO ELTRD ELLC ELMIN Q CIJSEL DEPTH HV OLOSS EG XLCH TOPWID ARE>i 

• 38364.000 .oo , 0 0 940,70 85,00 943,93 3,23 ,00 .oo 943,93 2170,00 137,54 317,33 
Ill 38364,000 .oo .oo 940.70 130,00 944,47 3.77 .oo .oo 944.48 21?0,00 170, 72 399,08 

~3.f,_4.,_0_0 O ,oo , !tO 9,!!.Q...2.0 _____ 19..0_,_pj) 94.!!..,]B LO Q.D 11.0 9.!!l!i, 28 2 LZ.0....,0.0 1-il.,.64-45.3-8 
t\ 

.-: ! 38364, (100 .oo , 00 940, '70 170,00 945,27 4,57 .oo • I) 0 945,2? 2170.00 239,25 5,;1 , 19 ~--
I I 

~I 
4~4.000 ,QO ,. 0_0 __ ~4 o..JLQ __ ...........a::LJ>Jl 9,<14,06 3,26 ,02 01 9,;1!1,, 07 2550.,..0.0 58.,3..1.- -8.41-

• 40914,000 .oo , 00 940, 80 130,00 944,62 3.82 ,02 , 0 I 944.65 2550,00 90,27 129,24 
• 40914,000 .oo ,00 940,80 140,00 944,90 4, 1 0 I 02 , O I 944,92 2550,00 IO O, 78 154,86 

. o I 40914,000 , Q 0 ,.J)j) 94Jt_.__a._o__ __ LZ.O_,J)J) 9.!$,!$_, 38 !L.5 ._()2 ,..I) t 99.5~40 25SA....0.0 1-1-9-,.5-1--2"°-7 B 

7 9 .,. 
211 , 49 

,10 .11 43374,000 .oo ,00 94 0, 60 85, 00 944,50 3,90 , 01 ,00 944,50 2460,00 31t,39 ·11 

;1 
g 

433.l!l.1.JlOO . oo .J!0 ___ 9..!1JL.6 0 1.3.0_,..D.0 945,03 4,4 0 . ... _o t 945, 03 246-0 . ...().0--3.!.52-.-5-Z- 448., 78. ,12 
13 10 43374,000 .oo , 0 0 940 ,60 140,00 945,23 4,63 • 0(1 , 0 i 945,24 2460.00 366,10 522,31 •:I • 11 
14 

43374,000 .oo ,00 940,60 170,00 945,64 5, 04 , 00 , 0 I 945,65 2460,00 393,27 678,33 15 
12 16 

.,: 45374,000 .oo 944,$6 
17 .oo 942,60 85,00 2,26 .02 , 01 944,88 2000.00 44, 11 so, 14 

45374,000 ,00 , 00 942,60 130,00 945.35 2,75 .03 , 0 I 945,38 2000,00 45,84 1 02, 0$ ,,_,·l __ 4~GrZ.4....0..0.0 • 0(1 _ __,_j)_0 __ 9~.2....6 0 t e<l.O_...O.IL_.-9A.5..J:i 0 2,90 0 _QI 945 53 2000,00 44-..38-1-1'.19-,-(16-
45374,000 ,00 ,oo 942,60 170,00 945,86 3,26 ,03 .01 945,89 2000,00 47,64 125,82 ,. • 17 g 

IC 45454,0QQ dtQ ,_QJ) __ \;L4,L,~0----8!i~Q!l 9<L4., 89 2,9 08 ,03 94.e 92 80 00 j.£,.rO.(I.......... -3-i'-r3 . 
19 45454,000 .oo .oo 94 I , 90 130,00 945.36 ~.46 . I 3 ,05 945,49 80,00 16,00 · 45 , 1 '2 • 20 45454,000 ,00 ,oo 941 , 90 140,00 945,51 3,61 , I 4 ,05 945,65 eo.oo 16,00 47,45 
21 __ 454~j)Jto. Jt ,_o_o __ ..94.L.2.0 __ J.ZJL.0..0 94.5_...B,5 3, 9.5 ..liS ,02 946,02 80,00 16.....00 52-.87-

' 
22 • 23 45455.000 952,50 947,70 941 , 90 85,00 944.89 2,99 , 08 .oo 944,97 1 , 0 0 16,00 37,41 
24 4_545_~00 95.t..1_5_0 94 7 ,_z_o_ __ -94 L..9 o._ -- _1-3.0..c 0.0 945...3.6 3.....,46 ,13 00 94!'\.....4 L 00 1 6 ....0.0--4-5.r04-

" as! 45455.000 952,50 947,70 94 l , 90 140,00 945,51 3,61 , 14 .oo 945,65 1 , 00 16,00 47, 39 •2• 45455.000 952,50 947,70 941 ,90 170,00 945,86 3,96 , I 6 .oo 946,02 1. 00 16.00 52,90 

';~i 45553.000 952.50 947,70 941 , 90 85. 00 944.93 3. 03 , 08 .oo 945, 01 98.00 16.00 38, 14 
45553,000 952,50 947,70 941 , 90 130,00 945,43 3,53 , 1 2 .oo 945,55 98.00 16,00 46, 1)3 
45553.000 5_2...,__sj! 942..,..2..Q 9 4J.,2..0 __ L4_0~ o Q 945,:52 3 ,_62 , 13 • Q.D 945,20 98.Jl.0 ____ 1.6-~0 fl__ ~4.8..,.3 . 

• - I 45553,000 952,50 947,70 941, 90 170,00 945,92 4, 02 , 15 .oo 946,08 98,00 16,00 53,516 
ca 

:3 45554,000 .oo .oo 94J_._9j) ___ _fill, 00 94_4_,_26 J,(16 ,06 , 0 I 94!5.......02 j 0 0 1.8-. (L(l __ 4.3... 
.. 45554,000 .oo .00 941 ,90 130,00 945,46 3,56 , 1 0 , 0 I 945.56 1, 00 18,00 5;2,47 • 48 • 
"'1 45554,000 .oo .oo 941 , 90 140,00 945,61 3, 71 , 1 0 , 0 i 945,71 1 , 00 18,00 55, 13 47 
:;3 45554,000 . oo __ . oo .941 s•o 1 zoJ_o_o ~Ji,.3-7 !I ,J) '- 01 99.J:w.,09 l~O..O 1 ><~O Q 6.1.., 56 4B ,· 49 

• : 46179, 000 50 • .oo ,00 941 ,60 85,00 945,53 3,93 ,03 , 0 I 945,56 625,00 70,38 81, 13 "I · 1 .' __ 4 6J_z.2.,_ o_o o _,J)_O ... oo __ . 9 4. t . 6 o _. _ ___!_3..0~ .. o o 94.6_. 12 4,52 .o 02 9M.- 15 6?5 00 ll9--8 0..---!.62..2 &;,'' I 46179, 000 ,00 .oo 941 , 6 0 140,00 946.25 4.65 , 03 ,02 946.27 625,00 299,83 199,50 541. •1::j 46179,000 .oo .oo 941 , 60 170,00 946,58 4,98 ,02 ,03 946,60 625,00 312,90 297,60 55 

56 
85, 00 946. 1 0 1425,00 2 08. 16 

57 
·" 47604,000 ,00 .oo 942,80 3,30 , 01 , 01 946, 11 209,90 58. • -·•I 47604, ooo ,00 .oo 942,80 130,00 946,48 3,68 .oo , 01 946,49 1425,00 476.63 569,79 59 ., 2.6J!A...J.IJ)_Q JlO ~o.0 ___ 9_42.,.a o ____ 1.4.o .• o.o 94.6_~5.9 ;,_g _____ ~o..o ....01 946...5.9--1-4.25--~--482 ~76 6-1-7-,-0.0..-- 60 

81 ,a 4?604,000 ,00 .oo 942,80 170,00 946,86 4, 06 .oo , 0 I 946,86 1425,00 499.66 750, 20 1<>2 • • 7 

!:!1 .o ~JlLli,_<L0J). o_ ..0.0 942J 80 as .. .o.1i 9 !1.6_.,2 9 3~49 .....JJ .JJ I 94.6....3..1 590 00 1-92-,-05 84--5.6 
'9 48194,000 .oo ,00 942,80 130.00 946,59 3,79 ,03 . 0 I 946,62 590,00 33•j. i 2 166.85 

65 • 66 • 
00 48194,000 .oo .oo 942,80 140,00 946.68 3.88 ,03 , 01 946,71 590,00 417,87 204,82 67' 

11 ~[-~-8JJIA.,_Q..O 0 
____._o_o _____ ,_o.o ____ 9.42 ,_s_o ______ 17.0.. • ..o.o...._-51.4.6..,..94 4. 14 or _QL 94"---96 590~0.0 4 62-,-3-1-----3.1-9-,-3.z- - ---

• b3 

34 

So • E3 

,7 
... -~-----.I • 



••- SECNO ELTRD ELtC ELMIH ·- ---g ·--------. "Cl,,ISEL - -- -·•oEPTH H\I OtOSS EG l>:LCH TOPWID AREA 
: lfQ 

• 48924,000 .oo ,00 944,20 85,00 946,76 2.56 ,03 .oo 946.80 730,00 52,76 63,25 
48924.000 ,00 ,00 944,20 130.00 947,16 2,96 ,05 ,01 947,20 730,0(1 64,47 86,2S 

~ _ __,,4092..,_4.,_._,.o""'o""'o ____ .__q_o,,__ ___ dLO~-S!"'---~~Lao __ 1.9_o, Qo-__ 9_._,4_.:_.""2 ... J,__ __ ...,a._._ • ..,,o,..,__ ___ ~n .... s ___ ~,-•u..H.____-e,.94z .2a 130 •. .0.0 . 6s,-"'s~~'---"'·a.uo,e.z."'-~-"'"· \ 
.I-~! 48924.000 ,oo ,00 944,20 170,00 947,40 J,20 ,06 ,02 947,46 730,00 ~2.99 105,<-19 ·:• 

~ ~li~..JUi.o.__ __ ___._oJL --~o o ____ 9A5_Lz o ___ e~ o 9.!JB~ 4e_._ __ ~2~. 7J3: ____ .u,n4Q_ ___ .JOw0~-..:9ut48~..,s""2---'1 sM . ..1ouo).._ __ 4.._4 ~1'.~3---S4-.-8o----+4,--;I •1-: 50454,000 ,0(1 .oo 945.70 t30.00 948.97 3.27 ,05 .oo 949,03 1530.00 58,13 80,53 
', 50454,000 ,00 ,00 945,70 t40,00 949,07 J,37 ,05 .oo 949,12 1530,00 60,67 86,!4 

, '' so4~4.,__o__Q.o ._o_ o_o_ __ 9.4.5.Lz o __ L?JL_O_o __ 9.4.9....,_33.,,._ __ .,;3,_.,_.,6z, _____ n""6-----"o,u.o _----"9,,i4,.::;9,_...,j,3~9 __ 1.53-o..__o..a 67-~59 1 oa..~-1:1-----,-:,-l 
! ;' .3 51024,000 ,00 ,00 947,JO 85,00 949,28 t,9$ ,04 ,00 949,32 576,00 61,00 65,82 

·••----~J_o.2_4_._Q_O"'Q"----~·.JlD-___ ~o..o. __ !!!l?.,.J'J) ___ Ll.fL.O,.JJ0'--9.!l.!LJ...»c3 __ ~2"'-.A.3~----M -~-u00,_......._:<1._,,4...,9~7.C{;7':.,__.;)s..:.7.uO-,.u0.u.0---'6b-:t......0-0---93.-04----,IEI 
• 1 51024,000 ,00 ,00 947,30 140,00 949,82 2,52 ,04 ,00 94'9,86 570,QO 61,00 98,45 

'I 51024,000 ,00 .oo 947,JO 170.00 '950.07 2,77 ,05 .oo 950,12 570,00 61.00 ll3,35 

/·~, 51119,000 ,Oll ,00 94i",50 85,00 949,49 1.99 ,14 ,05 949,63 95,00 16,00 28,1~-
•·•: 51119,000 .oo ,00 947,50 130,00 949.9-0 2.40 ,22 ,09 950,12 95,00 16,00 34,67 

'"' ----~ t_JJ 9, o o o,,__ __ __._ • .,,_o_,,_o ____ , _o_o<.__---<:'ilc::i:4L.7.L. !;Hf ___ 1_ 4.f1 .. ,JIJI __ S!4""'2 .... , .,.:9...,s ___ .._2.,__. 4"'.,,..--~ ,J24~--~-..1J,.._o __ 92.,s...,o ......... 2 •• 2.__-"9"'5..,...,n ... o,__ _ __,_1 6 .... ru1- .. _35--9g ----i:Fl 

51119,000 .oo .oo 947.50 170.00 950,21 2.71 ,29 ,12 950.50 95,00 16,00 39,65 13 

"-" •• 7 

~u_,__.,,_5..,_1_,__12e,.,J. ooo"--__ ___,_. D..O ._o_J) ___ 24z..._5_o ___ e_~_._jl_0_-----------9_it'i.~4~7---~1~,-9~Z---~· 2.<.~--~.11 ... s _ ___,94.9. 21 4, no .1.2,.,_0...,0--2.:..1--6-1- !~I 
•

1
19 51123.000 .oo ,00 947,50 t30.00 949,86 2,36 ,38 ,08 950,24 4,00 12.00 26,25 ~. 

1
20 5tf23,000 ,00 ,00 947,50 140,00 949.94 2,44 ,41 ,09 950,35 4,00 12,00 27,lS !271 

· 1 ~l 5 t t aJ __ ._Jti!.L .JHL ____ JLo __ 94_7_,_s o ____ t?..o..~o_o,__9.5.lL.J_s.,_ __ _..2~. 6..,s ___ ~,...,.,s _.__ ___ __._1 , 95 0~0.66.,_ __ ,...,4 ,.a.,_n __ ....,12 o o 29....69 ~. · ,, .- ~ 23
, 51127,000 .oo ,00 947,50 85.00 949,48 1.98 ,33 .05 949,81 4.00 10,00 18,37 311 

2•L, __ S,u_t~12,;,.7L.L• o,,.,o,,.,o"---------''""'-'•oL ____ ,_oJ1 ____ 9_4-7_._s_Q ____ J..3.<Ld!J~Q--2""'4~9"'''"'a .. ,~----2·-is ,Sfl,._ ___ ~,L.Jo,..s, __ _,9.""s11~s•.::,"l'----'Loo 10.. •. 0. ... 0_--e:22.....o.a _____ :~ 25, 51127.000 .oo .oo 947.50 140,00 949,92 2,42 ,59 .09 950,51 4,00 10.00 22,80 ~4. 
e1,,

1 
51127.000 .oo .oo ?47.50 170.00 950.12 2.62 ,73 .11 9so.0s 4.oo 10.00 24.77 •• 

~ ------------------------------------------- -----------JC,""17 28 51128,000 
•12

• * 51128,000 
956.90 
956.90 

954,00 
954,00 

947.50 85.00 949,37 1.87 ,57 ,12 949.95 1.00 9,48 14.00 ••• 
947,50 130.00 949,69 2,19 ,92 ,19 950.60 1.00 9.50 t6,93 ··1 

30 * 

f' * 32 

I • I! 

• 
• 
• 
• 
• 
• 
• 
• .. • 

3S 

36 

37 

38 ,i, 

l-91 * 
40 * 41 .. 
42 

43 

4A 

l 
47 

48 

49 

60 

~\ 

e2 . , 
04 

55 

55 

1-' . 

51128.000 
5ft 28. 000 

St 170,000 
51170,000 
51170,000 
51170,00Q 

5!171,000 
"lt7!,00il 
51171,000 
51171,000 

51178,000 
51178,000 
"it.US , !HHl 
51178.000 

:5ll~a.Jl o o 
51198,000 
51fSl8,000 
"I 128. CHIO 

956,90 954.00 _9_4_7_,__5_0 
956.90 954.00 947,50 

956,90 95'L!j0 9.4Jl..JJ_o 
956,90 954,50 948,00 
956,90 954. SC• 948.00 
9~§ ',_Jl 1..s~_.__;;_Q_~4_a_.__o_o 

,oo .oo 948.00 
J)_O _____ ._(l(I ___ .99.8..,_0_0 _ 
.oo .oo 948.00 
.oo .oo 948,00 

.oo ,00 947.90 

.oo ,00 947,90 

__ L40,0,__,0'-~~'L._77,_ __ _,2.__,._,2...,7c__ __ __,.'-'9'-"7 ___ __._,...1.l.29 __ 9.z,,,.5u.11~,Z;.;4,.__ __ 1__,..filL. ___ 9..,.5..0 __ ...1J'_,72-_____ _,_4""o 

2 411 170.00 950.04 ,54 1,11 ,19 951,14 1.00 9.50 20,,4 ,. • .. , 
_ ___,8.,,.5 .,_Q.1), __ ~94't.,_92 1 , 9«.2 ___ ~, 5,.;,4~----•'-'0-1J1'----"q,..:5u01.,,.,,4e16:,.___ _ _,.4,..::z-, .uO.uQ ___ 9;;;1.., 5 0 l 4. ~:)_------J~4 (I 

130.00 950,60 2.60 ,61 ,09 ':151.21 42,00 9.50 2:0,74 40~ 

t40,00 950.73 2.73 ,64 ,10 951.36 42:,00 ·3.50 21.86 471 
!?0,_(l..0 951,S!..6.___ __ ,.,3~,..,0...,.6 ____ .J..J I I 951 79 42: Ou.0-----"'9,.5.0---24-.SS- ___ 48 

' ul 50. 
23,81 51 85. 00 950,63 

__ 1.M~_.,_o o..__ _ _.,2s 1 , 2s 
140,00 951,44 
170,00 951,88 

2.63 
J,25 
3,44 
3.88 

,20 
,27 
,28 
, 31 

85.00 950,85 2,95 ,03 
f30,00 951.55 3,65 ,05 

• I 0 
• j 0 
, I I 
• 1 3 

950,83 1,00 
9!5.L.. ... s ... 2 ___ .,__, , no 
951.72 1.00 
952,19 1.00 

I l , 50 
l--1...,a5.u.0-
1 I. 50 
11 , 50 

_J..0_~94-------+5=!2 
53 

33' 13 54 • 

38. 19 55 
56 

7,00 25,50 56,95 ,:;1. 
,JtO ,_(!j) 94L.90 _ __ L40 •• o_a,.___ __ 9.S.L,..,7:....5,.,_ __ _.,3 ._85 ___ ~5-

, 05 
, 07 

---0:Z 
. 08 

950.89 
951,60 
95i 79 
952.27 

7,00 25,50 74,89 ;•, 
7 0 1,t.0--2S ,-5-0---7-9-,-~,_---iff.!

1
·.-I .oo .oo 947.90 170,00 952,22 4.32 .os 7.00 25,50 91 ,84 1~1 

• o_n .fill 942..,_0_0 
.oo ,00 947,00 
,00 , 00 947.00 
, It" ,.JUL. __ 9.!1-.7_,_o_o 

--_85 &0~-~5.lL,~8~7 ____ J~--s,~---~O.~---~ll.0, __ ::,3,,::15.uo~a:,,.9 __ _z.o.,,o,.vO ......... -...;),-;l~-M---?+.-S3- - --- _1::1 
130.00 951.57 4.57 .03 .oo 951.61 20,00 19,00 86.86 :i. 
t40,00 951.76 4,76 ,04 ,00 95L80 20,00 19,00 90,49 ~•7 

_ __,_t_.__70,Lll.0 9!'!~, 23 5. ~--l~--- ,..1)5 01): 952. 28 20~ 00 19~0.0--'!<9-.-3-9-. -- -~· 
o9 

,70 • 

' -~.·. 
, l 

--------------------------------------- --111 1 

• 



• SECNO ELTRD ELLC ELMIN Q CWSEL DEPTH HV OLOSS EG XLCH TOPt.lID AREA 
•. I~ ., 

51212,000 ,00 .oo 947.00 85,00 950.86 3,86 ,05 ,02 950,91 14,00 12,00 46,38 
51212,(100 .00 ,00 947,00 130,00 951.55 4.55 ,09 ,OJ 951,63 14,00 12,00 54,56 • • ----':u.2.12.,_. _,.,o..!Lo,.,_o ____ . ..Jl.!.__ ___ ,_QJ) __ 'l,!!L...o.o.,__ __ 1il,J:i.oc......_""ci~ ... ,:., 4,._ __ --"'4~, .,7_.,,. .. ___ ~. 0_9..__ ___ ,..1.0~3L_,_..::s,.;:Sl.J1L.....la;,..3 ___ 1-J, 4 ........ o ....... 0 ___ 1.2.-C1.0---S6 • .s:... ___ _,,." 

•I~ s1212.ooo .oo .oo 94?.oo 1ro.oo 952,20 5.20 .12 .03 952.31 14,00 12.00 62,3$ :• 

· h _.-2.tZ.J_LJtJ)J! M. QO __ Mz....o_o... _____ as ~1to sis o ,.sis ::1 • s,;..,_ ___ .._..n . ...__ ___ ..Jl..«0--::.9;:,51.10~, ;,i'il..Ll---..1l ~5"'0'------'12-...... 0 ... o _ __,,,4 6-.;;?.,_ __ --1t I! 
•

1·· 51231.000 ,00 .oo 947,00 130,00 951.55 4,55 ,09 ,00 951.64 18,50 12,(10 54,58 0 

I• 51231.0C•O .oo .oo 947,00 140,00 951.74 4,74 ,09 ,00 951.83 18,50 12,00 56,85 1 1111' 

• s 12~""1'-"''-'o"-'o,..,o'-----·~o...o~ ___ ~, i:i_o ____ 9..41'~o.o 1;,:.o.,.o.,.oc....._ ... s,s2. 2 o s..._;;, o , 1 .J1R11. _ _.c9.52_ . ..,3~2 ___ L8_"i o 12 ..• 0.0 6Z..4JJ----+:rl 
I , •' ,,o·· !· 51249,000 962,90 947,00 946.30 85.00 964,56 18.26 ,00 ,00 964,56 18,DO 12,00 212,65 11, 

L._ __ .,,5wi..,,2ec.4w9w,w0,_,i)._,(l,___~:ii~~_j_Q~_..,,94_2.,, .O.ii __ --2<1.6~3.Q ____ j,J_()_,jiji ____ 9.6-5......LI o,,_-__ .....wt a..s.~---~ . .0~--~-0.0, __ ~9,c6,.;5l.-ltw1c.--_.cjJ..tj8. JJ.Cu..•---t.i 2-~u..O 11-0 --2.i$... t.4'-----+"~z I 
'

0
' 51249,000 962,90 947,00 946,30 140,00 965,21 18,91 ,Of ,00 965.22 18,00 12,00 220,52 :: •. , •i~I 51249,000 962,90 947,00 946,30 170.00 965,53 19.23 ,01 ,00 965,54 18,00 12,00 ~2:_3~---....+l:"I: 'I 

I I'' , al'"i s12s9.ooo .oo .oo 952.10 05,00 964,56 12.46 ,oo .oo 964,57 10.00 3:;i,00 39B,79 ,••• ~ 
- I 5i259.000 ,00 ,UU 952.iO i30,00 965,ii i3,0i ,00 ,()(I ·:i65,ii 10,00 32,00 416,11 ''"l-~ 
'' 1 _'I·.. 51 ""' 0 , '"'0 ~OJI- ____ J_o.o ___ 9.52~1..o ____ j ~-0 ,_0_-0 __ 9.!,.5....2:-2 __ ~13..~1·~---~-o.o .. ____ _.,n..,o __ c::,9€,5 22 1 Cl ,uO.uQ __ __..,.:;i __ ()..,.() _ __.,.4.,_19.,-,s..:;,___ --·,~. r I --" 
, ,l!.-J -··s12;t,o·oo-----.oo- .oo 952,,c, 170.00 965.54 13,44 ,oo .oil '.'165.54 10,00 32,00 429,86 w. 

• '7 1·· ~ 23 ~ 

~! -------~·""· .1.:; 
1,.1 SUMMARY OF ERRORS 

·---- - -~---- ·- --·· 
22 

.,, HOTE SECN0=32762.000 PROFILE= 3 lJSEL BASED ON l(5 CARD 
2

' t:tOJ,.,E,,__ _ __,,SECN0=3R£_Q..a.,_o_o_o_e.ROf.l LE::._1 __ l~_s_e:L _BA.S.ED __ ON ... KS_C.ARD. --------- ---------------------- --- -- 33 

• ::; CAUTION SECHO=S t 128, 0 (IO PROF I LE= 2 CRITICAL DEPTH ASSUMED '~;~ 
I .. •·~AUTIOH $.E.cJiC!:::~.U.2..8....JtfilL_fROE.ILE..==_2._J'!IHI.M.Ul'I.._SJ!EC.l.E.I.C__EMERill' ______________________________ -----',f,irf 

• ~:! g:~~!g~ ;~g~g:;: :~:: ~~~ ::g~~t~: i ~~~i{i~~L s~~6i~1~9:~~:gv ~=• 
1, 01 CAUrioi.i SECl~O=SI 128..,_j)_Q_o_e.ROE.l.L.E.:'....A ___ CRl.T.lCA.L_D.E~T.1:LA.S.S.U.l'lccEuD _______ . __________________ _ 
P':-CAUT!OH SECNO=Sf 128,000 PROFILE= 4 MINIMUM SPECIFIC ENERG'f 

---·------- ---+'c.::.i0 

•1.i2. 
:'::' HOTE SEC_tiO=S..UJ'..L_Q_Q_Q_E'RQE.l.LE.::.._L_ JJ.S.EL_BASED_QtL~5-..C:B,"-"'-----------------------

~ ~1HOTE SECN0=51171,000 PROFILE= 2 lJSEL BASED ON XS CARD 
•:

361 NOTE SECH0=51171, 000 PROFILE= 3 lJSEL BASED ON XS CARD 
~-tfOTE SECt•0=51171, 000 PROFI_LE= 4 _ _J1lSEL_e.a.S.E.D_O_lLK~,.IL..----------------------------------
J7 

41 

::1• -----t·"'J•. 45 

••• 
49 

1ij·!• 
-~ ·? 
·'~~-·-·-·---·---·----------- - --:~~~---_· - ----------------------- ----------------- ~ 
•1,,,I ::;• 

:!~~~1------------------~~~---_-_-_·•·~~~~~~~~~~~~~~~~~~~·~~~~~~~--·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~------_-_.~.~,~t 
•1:oi c,!9 
I lli ·-·--·- 7r, ,,.) 

• so, i;~:• 
'''-----------------------------------------------------------------------~~ 

.I:: ;~:1 .... 
:.·•1~ .. '(:___________________ ------q.--'Y 

. --



. 1111~111111 Ii 111111111~ 
OOBREAKOO ' 

1) COUNTY: _o_A-k._l.A-_i-->?::> _____ _ 

4) OOCUMFNT TYPE: /Do Yi€ ~J/Z-dL 

OO>l'i3tJ800 
1111111111111111 11111111111111111111111111111111111111 

II ~II \\\II ~I \\\11 \ll~ l\l\ l\\ll\ \l\lll ~lll illll 



~. 
I • Ill' IIU • ***"'******~*******'ft*:('*$:tl"7tt$Jtl:$$'1icll4-tf;tl'lfC:(t:ft~:tt:ilJf,:********4:0 M 

,,--.l'f.EC.2 ... J'?Ei.EAS,E_D.flI£Jl._NO.!LZ6-.UP..CiA:T..EO_JLJL 'i' __ L9,ZS_ -------------------- ----------------------------;; 9 ,I ERROR CORR - 01,02,03 
:1 MOD[FICATIOH - $0,51,52,53 ·, i _'f'_,((_!1,_;t,1!llt3'..ll! >It !I< !t!?f!'l!?l<JtL'ttJ!I.JIL~J!Ull.£.lft.3.lll!ft'lti!IJl!J!Ut >lt.a!il<Jfl.'flt!<!!rll</a!II !lt~II< lM<.lft __ 

•1~1 r~ -~1 WHITE LAKE TldP, FIS J3.A FILE NO, 6504-06 

8 

.,, T2 !OOYEAR EVENT F!LEi ~H!TE1C _____ it!•,. fl,,, _;j, ___ _,H,1UnRuOu,li1....fUY ... E..,..fl______ B.EQ,_J.ll..BR.END.EL.LI<. •. ~a.:::.Lt----------------------------------- - ----!.Iii " .~ ._ ,,, Ji lCHECK INQ NIN\/ IOIR. STRT METRIC H\JIHS Q WSEL FQ ,sW '·.I 16 
,'----------------------------------------------- ---------- 17 •--i -1, 2, O, 0, ,000000 ,00 ,O 0, 930,900 .000 , •• c 

I ' 19 i 
,.'..'. ... J2. _N.e.R ..... Ou:F __ ___.I.,P'-'"1 ... o'-"r'--.......£PRF~S--_X.SE.C!t. ___ J(SE.CH.___ __ Ebl~---Au.l ... t.,.[>,..C~--I~B-t-d ____ c~H=IU.1'11---..,__1.,_yR:SL;J::...-------------•··•------I'!:::.~ ~ 
!lo • • ue: . f,•: LOOO ,01)0 -1.000 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ------------+::;.c;,i • 

r JJ ~I V~RIABLE CODES FOR SUMMARY PRINTOUT . 

• 20 Ii~.·~ •• ! I t]-,:_ -----"'~"'8c,,J10u,Oc.0.__ _ _.4...,n,.,,...,o..,o,.,o,.__....,.4 t~O.ll.O. -~"-2 ._o O D~-~4=3 ,_Q.0 __ 0~ --~1~, .. !l0--0~-~S-, On O .UL_O.O-D~-~1-2 __ .,_00 ....... 0 __ .......,__3 ,..ll..llll.---------------- ~ 

•:~I 39. ooo 9. QJl.ll, __ ~z-s~, oJ1.o.... ___ ~o.nD .... ----...ll.D.o-__ __,, !lOC • ooo ____ .Jl...D..o, ___ ~J~_on , ooo,__ ________ _ _ ;g~ 
ZJl ~ ..-. , .• -i~;i NC ~ 060 • 060 I 040 • JOO 1500 I OOQ . 000 i 000 ~ 000 I 000 3~,,... 

:~ _Q..,_T ___ .,,4c.,.,..,.Jl'-"0,.,.0'---_ _,)4_5..,_0J"'l0.....,-, _20.5..,Jl..O_Q._ ____ 2_4..0...1.toJL. -~J.,_O.,.Q. 00() ...O.itO.~--~~D.J.~----~.uO.uO.uO ____ __.,o._,..o.u--- __ 000 -----+3.3 
-k• , __ 

•= 1 t'.£ .... K.IL ___ _,___ • .1t..0.,,,_0..,0 __ ..-1.l..,8 , .. O.OJL._°'.: __ 28.i'_,..JlO.L .... -3.1.3..,JlO_o.,. ____ ,....,oo .. .._ ___ ~...11.0~D'----- ...JUl!.1L.---~-uOL1JOL1J01-----,-<0u01.10,__ ____ JUlD-- _ - ---------;""', 
•
31 X3 ,000 ,000 ."000 286,100 ,000 313,900 ,(!00 ,000 -000 ,000 ••· 

.,,' GR 936,500 ,000 936,300 100,000 936,100 200,000 933.900 245,000 931.3C0 260,000 '•:/ 
111:j--GR. 93/i,soo 2s2....110L.....---...92a.aAo._ __ 2.ez._o.1)0 s2.2.ooo 292...s,~o~o~-~s~a.~6.eto __ 2sa ooo 928 aoo 300.....0.M-- lfJII 

GR 929,200 302,000 929,200 307,500 929,000 313,000 930.600 320,000 930,600 350,000 .; 
• "1 GR 935,500 400,000 934,800 500,000 934.300 600,000 .000 , 000 ,000 ,000 47 

::.-_l:l.C , 0 00 • 0 ftO • 032 ______ ,.ILO.O 0.0.0 .0.0.0. Jl.01.u... ____ ,-l01.101-10,._ ____ (L.u.OJJ.0----......uO 0-0----- -------..:.4=-=i" ,, . • l .. XL _____ L_0.00 .2a •. o.00 ___ 287 .J 00._ ...... 3..1.2 .• .9.00_ .. --~~-0.00. 1,000 .....o.oo_ I.JOO 000 0.0.0----- -
I BT 24,000 ,000 936,500 ,000 100.000 936.300 .ooo 200,000 936,lOO .000 1=5:5." 

., BT 287,100 935,900 929,300 287,600 935,900 931,400 289.100 935,900 933,300 291,700 i;:I 
' BT 9. 35.......9.Jl.u.0 _ _______.9...,34......3.il..0 _ ___2 92...10.0. _ --.. 935. 9.0 O __ .'.......9.3..4....4..0..L<D---"'2..:;,9so3 . .J...O O Si 3 5~-9..0 .. u0 __ ___,,9""'3!L-3.0.0. --.....29.6....1-0 u.0---"'9~35~':1-9.u.0.uO--- ~ 

_;"', BT 933,300 297,600 935,900 931.400 298,000 935,900 9~9.300 302,000 935,900 929,000 --- \58 - ~ 
! •:«1 er 302.:100 935.900 931 .100 304.ooo s,35,900 933,000 306,soo 935.goc, 934,ooo ;~~~~,."o,.o ... ,.· --------•~-•,,' 

I I ff.....BI. __ 9_35...9..0.0 934 ,.L0..0-- ... 3.08 .• 5.00_. __ 935_,_s,oo ____ 93.4_,_Q_OJJ 3.L0.,.9.0,~0~-~935..-900 93'.L-.uO..uO..uO'-----"'.t.2.. . ...,, 4'1--0UJOu.-...-~_,...,.,__.,..,..,.... 'ii r 
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:''I rJ..11 ... E __ ....:v ... LO.e.___......,v""cHu. ___ v.Ro.a ______ .KNL ____ :s.Nc1:1,_ __ xN ...... R __ _,,w_:i:.,..,1o1'-----ELM.I.H, __ s.s,..uo'----------------- -----....ic-;1 • ;~I SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICOHT CORAR TOPlHD EHDST !!. 

lllJ:·-1-1------------- -----·------------~------------ji'; . ., ,., . 
. 
::13470 E~~~OACH~I~~~ O STA~--~--o

1 
__ N,.~~ 286, I 31 3. 9 TYPE= 1 , 

1 
~ARGET=. O,~o __ 2_7. 8 00 :~J 

. . .... .. ,, ..... -"··---~· Q(l__9.3J.....2.0 __ 2.J...1...J8 . ·- . _ ~..Jl ... n~-~9za...Bu, ____________ --- .,
1 

•
", 240, 2, 236, 2, 2, 69, 2, 0, 0, 929,00 42. 
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531 
1, .. 1 

\cs ,i,SECNO 2305, 000 . ,. 
I I l'L....--------~--------- -- -

• 

Jt 
I"" 
,70 
l71 

72 



I 

,, 

• t 
E 5 

• 2305.00 5.21 932,11 ,00 
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~• ...!!.S_E.C.t,IQJfl7=4~,~0uOu0~-------
:J.<1• 

e1,,: 3470 ENCR10ACHMEHT ST!~TIONS= 286,3 313,7 TYPE= 1 TARGET= 27,400 
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• 1J 7 235, 2, 232, 1 , 3. I 04. 2. 31 • 22, 928 .. 80 
,, 1,12 ,58 2,23 .57 .050 ,045 .050 .042 927,10 286,30 

1: tf.,---~OO.O.ZA.z ___ __j_z9_, _______ 12.9 .. --· .t2.9•---··- - 2 - - O O , 00 27~AQ.__JJ.3.,-?U-------------------------illl'I 

l''I •141 
·.4.:Lot!.SECNO 3875.J)O,~-----

"I • ••1 3265 DIVIDED FLOW 

"' ~--- -- ·--------------------------·---------------------------~cc, 46 I~• . ., 
I 

4' 
3370 NORMAL BRIDGE,NRD= 24 MIN ELTRD= 935,10 MAX ELLC• 933.80 

,-e i"" 3875,00 5,31 932,41 ,00 ,00 932,52 ,II ,00 ,02 935,!I0 
" 235, 0, 235. o. o. 89, 0, 31, 22, 935,10 

----------- -----........... ~---- - ~---- -------

I',, __ _, ,-1-2----0.0------.2-,65------~00 ----,-05o,_ ___ _,QJ.C> 050 042 927-,_j_() _ __,28Z-,.~:>-V-------------------• :~I .001063 1, 1. 1. I O O -7,24 19,40 312,70 

t,.t,· 

• 
"I lflSECNO 3932, 000 ., 

,,;J7 

~ 
~ 
0 

z 
C 

~ 

11·• i 
:e 



• I' 111 3265 DIVIDED FLOW 

• ,r--3.3z..o_.liORl"IBL..8..IUD.GE.,J~i;iD= 24-"1lN-ELT.RD=t_935 •• LO_l'lAl'.(...ELL.C.;:.....-':1.3A....L.0 ______________________________ _ ., 
. i 

, I 1 ,06 
. r 3932,0:XElCl~=-~----=-tLB--~o-;-:~~58 

l" 235, 0, 2:3.5~---..LI~--- j) ___ g_7 _____ ,...._ __ _ 3. t ' 

• I
; I 1 , 1 3 , 0 (l 2, 69 , (l O , 05 0 , 032 
B ,001100 57, 57, 57, 0 0 

, 050 , 042 
0 -6.69 

lll-----------------
• 1,, 

*SECNO 3933,000 
i I;' 
. --------------• ", 3470 ENCROACHMENT STATIONS= 286,3 313,7 TYPE= ! TARGET= 

' 
1

' 3933, 0 0 5. 42 932, 52 .oo .oo 932,60 ,(17 .oo 
~ 2J5, 2, 232. L~ - _ _3_, _Q6' 3, 31 --- -

I , 13 ,56 2, 18 ,55 ,050 . 045 ,050 , 042 
• ,000690 1 , I , I • 2 0 0 .oo 

.oo 935,10 
22, 935, I 0 

92?, 1 (I 287,30 
19.40 312,70 

27,4{10 
, 01 928,30 
2 92.8...S 

927, I 0 286.30 
27,40 313,70 

• ' 1p1. 
,ti! 

----

~----------- -------------------------------------------------------------+~ 1 g 25 

• I u. 
1
20 •SECHO 4470, 000 211 

• 11;l __ s.e:cwo oeer1:1 __ .-e.hlsi=L cR1w.s. __ wseL.K __ EG ____ .....,H,~Y---~H,~i ___ ~a~i •• o-s~s~_aaNJ< ei ev:.......-----------------------IU I I 

•
/"" Q QLOB QCH GROB ALOB ACH AROB VOL Tl~A LEFT/RIGHT I~~-
!'" TIME VLOB VCH VROB XNL XHCH XHR lJTH ELMIH SSTA I·· 
24 _!,,_OPE XL 0.8.L...___KL.CH.............LO.BR ____ l_T.RI.A.L __ 1.0.c_ ___ __..r cm:1 ... r __ CQ.8AR. __ ~ro.ew .. ~l-P ___ El:IDSJ. ·- - ---- 32 

," 
•

' :34 

35 
2, 

2a I 9 -1.?<) 
~i 44 . .ZJl..,_OO 5 , 58 23.2.....6.8 0 0.0.............932..~6.8 ,00 0 ...02 929-~5.0 ~_.......,.. ___ 

" 235, 50, 94. 83, 231 . 163, 285, 36 . 23, 929.90 . ,, I. 50 ,25 , 513 ,29 ,075 .045 , 080 , 042 927,10 I 14, 64 
I 1f: __ JI..QO_o4s 537, 53.2 5.3.7_ 2 Q Q 00 :;>2 2.~3.4....._33.6....9 

.35
1 

~-~s.E.C.li.0-5.2!l.Q...j)JI..O, _____________________________________________________________ -""'l 

.:, 3470 EHCROACHMEHT STATIONS= ,, 
-- - ---------
'0 .,. 312,0 376,0 TVPE= 1 TARGET= 64.000 

J 10 

2 __ 5.2.4..lL.0..0u __ ..c5"-~2.4-9.3.2 . ..7_4--_~,...uO o ____ OIL-9.32.-8,.:2'-----·-'0'-'8>----•...il . .,O ___ ......,n4 93.l--7,r..uQ ___ -------------------------i::;:: 
' 235, 20. 215, o. 27, 92. o. 43, 26, 100000.00 

•·• 1,60 ,72 2,34 .oo ,080 .045 ,080 ,043 927,50 312,00 
: ''.(--O.OJ.603 770 720. i'.2'-0.,-----2 00 64.....00---3.7.6....0..,.,__ ______________________ ~ .,, 

~- "'-SE.cH0-5329.-0.0..u_ __________ _ 
----------------------------------------- - ----- ----------------1''-'l • < 

••·
0 3470 ENCROACHMENT 8TATIOHSm 288,3 311.7 TVPE= TARGET= 23.400 

,.'.'. __ ......53.2.st. oo s, L6.__Sl..32~..a6 ____ _ ,_o.o, _____ 00_93~L.9.6 ____ ......_..,__ __ ~1 ~ • ..o..u...0.0.0.0.0 . .....uLU...------------------
:'" 235, o. 235, o. , o. 90. o. 43, 26, 1000(10,00 

•1" 1 ... 1. __ ,00 2,61 ,00 ,080 ,045 ,080 ,043 927.70 288.30 

~~-- ---=- a,, :•~-~"---------- - Q..ll __ 2_3..,_4Q 31..1-,..fC..ICL------------------------1'.-=l 

-

iS 
~ 

~ 



• 
• 

11<SECHO 5330,000 

3265 DIVIDED FLOW 

• 
Ill 

,,- ------- I I, 

•1, 3370 NORMAL BRIOCE,NRD"' 23 NIH ELTRD= !134,?0 NA1< E,LLC" 934,'5i0 !:• ~1• 5330.00 5.1s 932.85 ___ -.oo----~oo-- 93~!.97 .12 .oo .oo 935.ao ;, 
b 235, 0, 235, 0, 0, 86, 0, 43, 26, 935,80 7J 
~---t~6, . oo 2 ,_2J ,_o.o _______ ,..oso ____ ,_0-3.5, ___ ._o:i;o ..£L4.3--927~2 .. o--------2.8.9-..3.u.......__________________ ! , 

.,:~ ,001349 j, 1, 1. 0 0 0 -5,91 19,40 310,70 :~• 

0 12, 
---------- ------------------- ----·- 13 

.l ,ol *SECNO 5351, 000 ••· 
'I '"I 
~. __ 3.26.5....D.1..\Ll.D.E.IL.EJ...Old, ______________ ~_ -----------------------------·----------·------ :~ 

.I ~I ,a\. 

", l!\.iltu.......W"--U.U:U;., '-"'-----"'-"'- ,...,__ ___ ------------------------ ·•1 

~1['0 u,_uo•:,:::·::•_2_3 __ f.l_l_l,I _ _E_L_J:_R_D-=-K._-::: _ _o ____ M_A_l.L_.E_:_L_L_C_= __ 9_3_4......6____________________________ __-_-:_-_-~ r:~ . 
'·, 2~\. 

•.
0

' 535t.oo 5,18 932,88 .oo ,oo 93~:.oo .12 ,03 ~·+ 23.S~ ___ fL_.___ __ 235_, ________ _o~. -------- Q__, ________ .86_, ___ --'JL~---'d"> !>-!c __ --~~---~----

•

i'·'1 1.61 . 00 2, 75 • 00 . 050 • 035 • 05;0 . 043 
I°' ,00~362 21. 21. 21. 0 0 0 -5.80 

, ,00 935,80 
03.5_ 01. -------

927,70 289,30 
19.40 310,70 

f_1I,______________ ----------------

•Fl •SECNO 5352,000 
11 •~• $.ECHO 01:.eJ:.,,M'---_,.._cMSFI CRl.WS ___ tdSl:.LK--EC-- 1:l'J 

[J QLOB QCH QROB l~LOB ACH 
• I l'lE VLOB VCH VROB l<HL l(HC:H 

cl..Ofi XLPBL Xl.CH~_:O:LOBR lIR.I.aL_I.ru::~ __ ...._ 

---

..OLOSS BANK F!FV. 
AROB \/OL TWA LFFT/RIGHT 
XHR WTH ELMIN SSTA 
• CJ1NT CCIRAR TQe_ld.ID FND.S.T_ -- -----

3\ e:32 ., 
--------------------- ------ --- --- -

.,~: 3470 ENCROACHMENT STATIONS= 288.3 311.7 T~'PE= 1 TARGET= 23.400 
• 5352,00 5.20 932,90 .oo .oo 93&.oo .to .oo .00100000.00 
~• "-35, o. .23_5~ ___ ,0_,______ o. -2.1 ~---C g.3..,. ___ _._15_,_UlJLOfilL,..!l :~ 

•"
7 1.61 ,oo 2,59 .oo .oso .. o4s .oe,o ,043 927.70 28!L3o 

oB ,001306 f. I. ), 1 0 0 ,QO 23,40 311.70 
.,1;.i_ -------------------- - - -- ---------------------------------------

'I~ 

•i::1 '"SECHO 5695, 000 _____ _ 

•1J L '12 

4
' 1 _5i5,.95_nn 4 27 9~3. • .J.7 _____ , DL---~-D0-9.3~LJ B , n_,___ __ -_j_..,___ __ ~_03--93-t-... ·'""----------------

40 

.\47 
235. 127, 108. o. 309. 90. 1. 45, 27, 932.60 
1,73 .41 1.20 .12 .oeo ,040 .o;,•5 ,042 920,90 268.33 

4 • 1 _OJUl!2.l2 ___ ,3,l..3~ __ 3.4.J.~- 343.~ ___ _..,__ ___ __o ___ _., ___ ~(UL-L9.9-~66--4.6.Z....9-9 ____________ _ 
401 

•i•o 
/ I IJ _ot,.SECH0-653.iL.0.u.u. ______ _ 

·••' 55 
56 

571 56. 
091 
BO 

• 53, M 113 
'" .-~--:;:-;;;::;;--;;,-:::-:::-------=:--=--=---=-::-:=---------------------------;;-----~oiJ:------::u~------:-;,---;;-:~;--~;-;;~-------------------------------------------J; •·· ' ~ 6530,00 5, 12 933.42 .oo ,00 93~1. 44 , 03 ,26 , 0 I 932,00 

• • 



........ 
'' l•I • 

235; 
1.93 

,000469 

44. 
.38 

835 • 

*$ECHO 7310,000 

159, 
1 , 56 
835, 

32, 
,37 

835. 

I 1 5 , ,. ' ......... , '02·; 
,110 .050 

2 0 

.. 97;. 
, 100 

0 

52, 
, 043 
.oo 

31 , 
928,30 
180,25 

931 , 80 
88,35 

268,60 

•·:1 
f-,-;---------------------l~-1-<L--------------------------------------------------7r;;-j 4 •• 7310.00 7,52 933,62 .oo ,00 933,63 ,01 ,18 .oo 929,90 
' 1-,-+ __ __;.:_,J.5. 51, 14.3.~---4J-~·----238~--,.,2 ..... 1-,--__,_1.,_7.,.4_, ___ ~---·3S..~Sl3.t......(L(l---------------------·----71 

• 
. 2.20 ,21 1.19 ,24 .110 .045 ,110 .044 926.10 15,96 

el ,000138 780, 780, 780, 2 0 0 ,00 345,29 J'6f,25 

I I \1-----------------·------·-----·---------------------------------·"------
•I 'i 11<$ECHO 8310,000 

-~ 3470 ENCROACHl'IEHT STATIONS= 374.0 460,0 TVPE= I TARGET= 86,000 
I 

'' 0 -- _.0 ... 1.5 ____ ---

8310,00 5,89 933,79 ,00 .oo 933,81 ,02 , 1 8 , 01 932,20 
': _ ___.2:1.s ... ~. -----"--~ 0 .9 .. 0~ ..4.s~ ___ o. 1.32 1 03, 68 4 .. 0, 9Jj_._2, 
" 2, 43 

• ,., ,000234 
,00 1 , 39 .43 , 120 .040 • 080 , 043 927,90 374.00 

I 000, 1000, 1 000, 2 0 0 .oo 86,00 460,00 
! : fl. •• ---- ---
• " *SE CHO 8437, 0 00 

~--S.E.C.liO DEPTH C.W.SEL __ C.Rl.W.S ___ tdSELK~_-Er, ___ _.._MVc..._ __ .....,HL__. ___ 01..oss.__aaNl<-EL.,,.,,c...... ________________ _ 
" Q QL08 QCH QROB AL08 ACH AROB VOL T'11A LEFT/RIGHT 

• ·" Til'IE VLOB VCH VR08 l<NL l<HCH KHR blTN ELMIN $STA 
SLOP:.iE:.___..,,!<!u..L.02L..__KLCH. ___ .J(LOBR __ .I.T.RIAI !DC JCOHT CQR.aR TOPWJD El,JD.s.J: _______________________ _ ., . ~,· 

.. c -
' 3470 ENCROACHMENT STATIONS= 285,6 314.4 TYPE= 1 TARGET"' 28,800 

•• 2 8437.00 6, 81 933.81 .oo ,00 933,86 ,05 ,04 ,01100000,00 
, r•~· 225, 0, 219~ 1!L .... Q,_ ;>5. tj. 69 40, 9.3.0.J .. I , , • .,J 2.45 .oo I • 76 .50 • 120 , 040 .080 , 043 927,00 285,60 

,000341 127, 127, 127, 0 0 0 .oo 28,80 314.40 
,.:3 

,.p 

•;c, 11<SECNO 8438, 000 
r:: - -- --------- - .. -------------------------------------------------.1:~ 3265 DIVIDED FLOIJ 

~4_:1_ -------------- --------------------------------------
1 

•• 3370 NORMAL BRIDCE,HRD• 24 MIN ELTRD• •.. , 
• 

936,10 MAX ELLC= 934,80 

----

21 ..... 
23 -
24 .. 
26 • 
071 
111 
'°* "I 32 
3,) 

::~ 
36 
37 

, .• 
3$1 
40 
41 
42 
' ., 

~II ··~ 47 
48 
49 

! lll:(L-8.43.~o-2, .... 50.u.O. ---c>-6 ..a, ... 1 _ __,9'.lt3_,.a_,...._ ____ Q.Q._, ____ o,o_.9.3.3~.a. ....... ___ o,..-5--~· 0.0c---·-·• 0.0.--9.-36-.,-J-1~--------------------------ll'IDl . 

,.
7 2.45 .oo 1.87 .oo ,050 ,032 ,050 .043 927,00 286,60 i·· ,., o. 225, o. o. 120. 0, 69. 40. 936,10 t· 

r~, •. 0..0.0.4.z...,3._ __ __,1,~---_, -12 .. ...3.L--22. ... 0 o 3 1.3..-4 ___ ,:: 

elJ '~;• 
l)r .. ss.ctto...8.4.'i;L .. o ... o .... o--------- _ ----·------------------------------·-------------·--------- _____ __.:""': 

. 1·. 
•1"'1 3265 DIVIDED FLOW ;~• 

~I : 

• INi M. 
11 li;I ~ •. ~ 11 irL---------------------- ------------ ---------------·-------------------------------..11·1 

• • 



• 3370 NORMAL BRIDGE,HRD: 24 MIN ELTRD= 936,10 MAX ELLC= 935,\0 • 
• CEDAR ISLAND ROAD P 16 .,., 8493,00 6,53 933,83 

225, o. 225, 
11' i ~M __L_9 

' .;J 55. 55, 

a 0 
, 

•· >1<SECHO 8494,000 •I. •a· ,, 
t 

3-4LO.....EHC.RM~.1.0H S = ~--2a5_6 _____ 3J_4_,_4_r..'f_e£i= ___ L.,_,'UIRGET= 2a~a . .....,__ ____________________ _ ·2' 

•
:

0

1 849:,00 6,85 
I 225, 0, 

,, ~ .. it6 , 01) 

933,85 .oo .oo 933.89 ,05 ,00 .00100000.00 
220, 5, o. 126. 11. 69. 40, 930,10 
1 ~ZS ,40 .080--~...0.4. LO.O 043--9.2."2.-0l)...__2.SS.~-.u---------------

.::· .000338 1, l , 1 , 1 0 0 . 0 0 28 • 8 0 31 4 , 4 O 

1'1'-l----------------------------------------------------1'!1 
• :; •SECNO 9250,000 

IB -------------------~-L,._ _______________________________________ _ 
, 10 

•;•a 9250,00 4,96 934,06 ,00 ,00 934,07 ,01 ,16 ,01 931.20 

•l\---2~-~~6~---~""~~7--........ ,~~7-----~-~o-----~~:o· ---- ~~!-;---...... :"'7'"'0---._,~w:--3--9-2_9 ....... ~{o--8.,,~~~1-::,,.1________________ :~. 
23 ,000149 756. 756, 756, 2 0 0 ,00 322,98 1140.09 311 
f~---------------------------------------------------------------------------·----,c3C:,2 •::.~ 331 

• I ~I. 
I•• •SECHO 10515,000 •1 

1 '. ;'i __ S£.CNO DE.e..T.nH __ _..,c1.1sEL..... _ _cR11Js. __ lJSELK--EG----"Hs',J ___ __,,M,,__ ___ ,OLOSS...-BQKK-EL.l:..'llc......------------------------lU- 1' r' Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT I 
•:

29 TIME VLOB VCH VROB l<NL XHCH XHR WTH ELMIH 8STA !~,• 
:..: SLOPE XI ORI l<l 1":H XLOBR~_llRIQL__ID .... c ___ .,..J,r.,QH.._T __ ..... cnqgR'--_ ..... T...,QPIDD EblDS ·----- ---+4=i0 

41 

01 -----------------·------------------------------------------------------------r-'! 
R 18 

':: __ Ul5_L5,..,, n_o 4 , 41 9.3...4_._2~--~0.,0 _0=0--9~4.,.23 ___ ~.0~,---~·~1. ·---~-M 93 I ... 5 .. ~--------------------------"i! 

•

J; 225, 14, 205. 5, 69. 221. 37. 86. 51. 932,20 
" 3,17 .21 ,93 .14 ,090 ,040 ,110 ,043 929,80 146,29 

'11,jR'.'- __ Q(JOJ...06........_l.265., ____ 1.2.65,. -· .1265 ,_. - -· - --2·-·- O.O--t6.0-.J2--3.0f. . ._6...,_____________ IJt~: 
• "i 1·

4 

5....*SECHO-L.1632 oo...,_______ j;! 
4~ :7 • l34" EHCROACOfflEHT STAT! OHS• 83' • ' ... '. 0 TYPE• I TAROET • -83'. "' 11,• 

::..~ U.632. 00 4,89 934.• 2.9.---..00 -00.-.9.34-29~----00 06 00--'!1.3.3-....,.------------------------
• :~ 225, 5. 136. 84. 51. 266. 894, 106, 63. 933,20 i..,. 

,' 4,06 ,09 .51 .09 ,090 .040 ,110 ,042 929,40 858,46 ,., .• 
:~: _,._o.o.o_o:;t, , tJ z 1J_Lz. ___ 1-Ltr ______ __a___ _ 0.0------2.eJ_-0_4 t 639 ..... 5 6 .. j, 

.:::1 1::. 61, 

: I i-~SECNQ_U.63.3..Jl.O. ------- - -------- ------- -~&>II • ~i. 
"

3 3470 EHCROACHMEHT STATIONS= 830,0 1940,0 T'l'PE= TARGET= -830,000 "I 
" LL6.33~ .. no 3 19..........-93~_,..2..9 ____ o.o.. ____ ,.o.o__~~zic.-__ _..,...,_ ____ .,.o.,_0 _____ 0.0 __ 9.32.,..,3.._o,_ _______________________ ~ 72

1 

.:: 225, II, 82, 133. 63. 152. 908, 106. 63, 932,80 ~~~-
l7;J ~-----------------------

• • 



., 
II It • 

4, 07 
,000074 

, 17 
I • 

,54 
I • 

, 15 
I • 

.090 
0 

,,--2!'.5.E..Ct.iO __ I I 636, OJt_.._ ____________ _ 
_ ,I •1: 3470 EHCROACHl'IEMT STATIONS= 

:~-
•

I I 

: !":I I 

830,0 

"1 , , 1:-3.a..._n.,.n,,__ __ .,.).._.,_1 Q.,__<>_,,34_~""'"'"----
• 

7
: 225, 

n n -~ 
1 • 4. 07 , 17 

II, 82, 
,54 

133, 
, I 5 ... 

1940,0 

s 18-A 

_on 
63. 

, 090 

, 040 . 
0 

TYPE= 

.1,1:1·•· ;042 
0 ,00 

1 TARGET= 

931,10 85$,46 
?81, 05 1639,51 

-830,000 
----------------------------------------------------+,-'! 

a.,,, '>0 
__ , __ 

____ ..,_n..,_n ___ ,_e0.------.... ""'"---'"03,2_...3._un ________________ _ 

152, 908, 106, 63, 932,80 
, 04 0 ,110 ,042 931,10 858,44 

.o -----o.0•----0.0--28-1-..0.9-1.6.3.9-.-=------------J l.\,--JJ>•02•-----l-~--..S.-----4 
,,: *S.EC_tl_O 11 637, O -- ----

17 '-1 ' 
• I', 3470 ENCROACHMENT STATIONS=- ::I i 

~' _jJ.6.3.L.JIJ) $,19 934.~2.9 -U------------------- ---------l't __ !.;:;J!.- ! 
..... • .. 225, 4, f25. ~-

830,0 1940,0 TYPE=- TARGET= -830,000 
00 • rt 0----9.3.!L 2 9 ,flO 0.0 O.fL-9.32.-,..8 . 

95, 55. 287, •;I 09, I 06, 63, 932,90 
•·1, 4.07 .00 .44 _______ l~!.i•.~ 

:·:_ ... o_o_n.o.2:s 1 -·---- ~ 
, 1 0 ,095 ,042 .085 , 042 929,10 858,43 

L, .0 0 0 00 7-8.1.....0.9c-iU9+5 

•1~1 =~ 
l l 11L*.S.Ect,IO.....U..9.35..J101l1--------- ---· - ------ --..-:1! !! 
-•. ;nl SECHO DEPTH ClJSEL CRlliJS \ilSELK EC H\I HL 0LOSS BANK ELEV ac. 

'
3 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT ,'RIGHT s1 
' ~ ' T IMF VLOB VCl:f ___ 't/ROB ___ MNL __ XliC.H, ___ ~---.l.11.TJ,L.. ___ ELMl bL $S.1EL.________________ ~•~ 

•,:: SLOPE XLOBL XLCH XLOBR I TRIAL lDC I CONT CORAR TOPLJID ENDST 04 
• 35 

!v • _____________________ ..._ _________________________________________________________ "" 
.1:1 3470 ENCROACHrtENT STATIONSc 

1:sa f;..; _____ D_l_S_B_R_E_H_D_E_L_L_A_K_E ________ T_1_9 ________________________________________ _ 

A .... I 

830,0 1674,0 TYPE= TARGET= -830,000 

----------
41 

1";' li~--Lt.3:3_5.._~. ,,_o o"'--~5 ...... _9._.,9,_____.,_93._4_..2.$! __ --~o_o__ _____ ~0.0-93~..29~--~•wO,.u..---~O-.~--~--O~ o~ ....... 9.3.2....0.D-------------------
• 1· • 1 225, 5. 135, 84, 68. 341, 958, 115. 68, 932,10 

42 

1431'9' ---_____ :d I' 
4.1 •. 
471 /

35
1 4,37 ,08 ,40 ,09 ,095 ,042 ,085 ,042 928,30 858,12 

':.
3 

, Q00OJ.5 298. 298.,. ____ 2.9B.~ ____ o_____ .o..o._____zaL 65 I 6'.39~-27·--------------------
JJ 

• 00 

., 
49~ so. 
51 

---- ----- -·----·- ----------~-- - -----------------------------------------------·~· C S3 

.,1i 
.::'2i,.. _______________________ _ . ~: 

r 1 'll)[!---------- ---
eJ:7: 
-~~------·i·j: 

64 

60 63. 
87, 

al ,_ - ------------------------~~ ---~------- •~1 
ij-1 

_____________ ___________,__1fi~ 

I;:~ 
-------------------- ---- --- ---- -- - -

l'~I u.' Ir 11 

• 



• 

7 ., 
.:__~UR.O.M.....1<R~x~v~e~R _______ _ 
I> 

12 ----------------------------------------------·- ---------~,""3 
l::e • '.:I SUMMARY PRINTOUT 

3 

16 ·------~--+,-"1, 

• ·I . SECHO EL TRO 
IJ!1{--
• ,000 .oo 

17
: ,000 .oo 

ELLC Elt11N Q CWSEL 

.oo 927,00 145,00 930,90 

.oo 927,00 205,00 931,10 

18 .ii.: 

TOPWID AREA . 1•1• i 
------------------------------ ---------- I I !i 

930.98 .oo 27,00 64,37 2,I.~ 
931 ,24 , 00 27,fc(I 69.93 23 " 

DEPTH HV 

3,90 
4, I 0 

OL08S 

, 08 . 00. 
, 14 .oo 

EG XLCH 

'" ____ ___.., _,,o..,o_o,, ___ _,,..o.o 4,~ • 00, __ ~92.z..._o.o ___ 2-4.0.,_00 __ 9.3_1_..2,n.,_ __ _ ,...1_8 0.0 .._ _ _,911-,, ... Jj.l:s$-____ n.ou..--...::27 ~B-0---:1.'2...2-t----......J.:==i 
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·- -*---409Z.....I..OO ,00 00 934 
"i "' 4 097, IO O , 0 0 

.oo 934, IO 2:1 .so 936,87 .. 934+ .. LO 26~10 936,91 

,00 935,00 14,3(1 936,7;.! 
~oo._ 935 J)._() ___ • ____ j_:!L.90 !136,ql 
.oo 935,00 2:1 ,50 936,93 

•t::1"' 4097,100 ,00 
.: .. ;e ---4.0.9;>~100 , 00 , 00 

• "' 4257 . 1 0 0 , 0 0 

"'rril --- -:~~-:-!~ . ~~ 
,00 935,00 21>, 1 0 937.00 

DEPTH! 

3 
I , 2: l 
I• J:B 
, ..Jt'.-:e 

1,013 
I , 1 
I, 2"9 
I, 25 

I , 61 
I, 43 

,.49 
I ,62 

?~A 
2,75 
2,77 
2,><I 

I. 72 
I, 9 
1, 93 
2,00 

H',I OLOSS EG XLCH TOPIJJO Af~£A 

• .35 .. __ u._ _ _93,L_L4 1 36_. no ~-~4Jl 'S 
,07 . 03 934,37 136,(10 1'I ,73 ~~, 4•~ 
' (15 I 03 9'34,53· 136,0D 12,SJ i ,, . s·:t 

_(IS _____ _..__o_4-_~_3~~52 -l..l.i'i , (I 0 .......1-2., F-5 I L...11'1 

.52 , 09 934,75 4.00 2,40 ~;?, 48 
_ng __ Ot 93ii.41 !L 00 l I ' j !!i ;3'_....,:; 

'(17 , 01 ';l34,55 4, 00 12,23 1 :o, 4 I 
, l I , 01 934,55 4,00 11, 96. ':1, ';I I 

,43 , 03 936, 14 39,00 2,40 fL 73 
,59 . 00 936. 12 39,00 2,40 :~, 24 
• 6.3. ....0..0 £l2..6..... 22 _J..Q.....00 -2.,41) ....,> 

,,. 
'7'8 -.35 5136,50 :;39,00 2,40 ~£~61' 

..113 1..2...... 936,60 1~!lO. !L 40 l il, 65 
, 00 , 1 7 936,85 I , 00 35,75 31;, 78 
, 0 I , I 9 936,88 I , 00 37,39 3;,, 51 
,o 2.3 9:i6..-1 92 I , 00 40 ,68 39~.St7 

, 0 I , 00 9J6,i'3 160.00 15. 06 16,44 
~D.2. , 0 I 936,12. 160 ,J)O 16,20 1•~.;;>3 

, 02 , 0 I 936.95 160,00 16,38 19.67 
. 02 , 01 937,02 160,00 16,82 20,81 

935,20 1 •L30 936,74 I , 54 , 02 

•~:,! __ 4257,100 ,00 , I _______________________ " ___________ _ 

; 4282,100 .oo ,00 936,75 25,00 13,90 1'!.83 ,00 
,00 935,20 ,i~.90 936,93 t.73 . - ----, 20 2l.!'i0 936-96 I , 26 
,00 935,20 215. 1 0 937,03 1 , 9,3 

•I:~: 4282, 100 , 00 
f,' .. ----428.2~-I..OO.... 00 00 93::).. 
:·1 4282,100 ,00 •··· ~~ .... ..,~ ,40 l,r ~ 43-0--7~1..0 0 0 , 0" "''" 1•L'.l!O 936 26 1 , 3b 
:31 4 

e", 4 ,·~ 
)ii 111 ,~" 4 . ,, 

1.,, _4 ,_ - ......... . 

4 

4 
4 -~· .i:~; ' : 

1'.:2j_ ___ -4 ., 
4 

et4" ,,. 
, I• ,, 

• ' '
1 SUMM 

41 I , ___ _ 
·-· 

307,100 • 00 
307,100 ,00 
3-0-Z-..+O 0 00 

311.100 937,40 
3.11,.1..00 .. __ 332...40 
311.100 937,40 
311.100 937,40 

336,100 .oo 
336,100 .oo 
336~-100 .oo 
336,100 .oo 

ARV OF ER.IRORS 

• C CAUT [ON SECNO,= 3802, 1 00 
, .' . -C~U-?. 

• CAUT 
[.ON--SECNOJ=---3.8.0-2 . LO 0 
[ON SECNO= 3802.100 
[ON SECNO= 3802,100 

.oo 935,40 1~~.90 936,96 I , 5;6 

.oo 935,40 2·1, 50 936,99 1, 59 
,00 935.40 :;,,i:.... 1 0 937-01 1-"-7' 

935.50 935,50 14,30 938,05 2,55 
935,..5..0 935. !5.0 '':t.....9..Q 9:re_. 17 2. f,,? 

935,50 935,50 21, 50 938,20 2,710 
<::i35,50 935.50 2•5, 1 0 938 •. 2$ 2, 7'8 

, 00 935.70 1 •4, 30 938,05 2,35 
• 00 935,70 t •~, 90 938, 17 2,47 
, 00 935,70 21-..5..0 938,20 2-5c.11 
• 00 935.70 215, I 0 938 •. 28 2,5,8 

PROFILE= I CRITICAL DEPTH ASSUMED 
PR.OF IL E=-1-N.lNUUJtLSeJ~e.tc......£ME:ru'" 
PROFILE= 2 CRITICAL DEPTH ASSUMED 
PROFILE= 2 PROBABLE MlNlMUM SPECIFIC ENERGY • ,\ CAUIT 

I '.'.'l_c~u1:r. 
[,

0
1 CAIJIT 

Ull'I- S~!l= 3802 - LO.o.........eJitOEF. 2 2 0 ....I.R.I.ill.:$.....JIH .. T..EM PT ED T fl BA I fl H ,~ E Id.SE 1 

lOti SECNO= 3802,100 PROFILE= 3 CRITICAL DEPTH ASSUMED 
[ON SECNO= 3802,100 PROFILE= 3 PROSA8LE MINIMUM SPECIFJC ENERGY e1•K;~ CAIJIT !cl.,.. -

" . 

• 

,02 , 00 936.95 25,00 15, 02 I e;.35 
,.Jl3 __ ,OJL 9:36,98- 25, 00 _.....1.5_,2.1._ __ __J 6 , a:o 
,03 . 00 937,06 25, 00 15,65 1;•,::16 

, ll2. _Q q3,; , 7',L_.......,..25....Jll) ____ 12_, Z O I 11 .~J.3 
, 03 , 0 0 936.99 25,00 13,-S,4 j ;3. 91 
. 03 .oo 937,0J 25,00 14, I 5 I •L 36 
, 04 • 0 j 937,11 25~0.0 14,64 f!'l ,d.l: 

.oo , 00 938.05 4,00 63,97 1 07, 06 
!lQ , (I 0 9.:3.a.,J 7 ~ ,.J! 0 66.......00 11 •L] <1 

, 00 .oo 938,20 4,00 66,54 1115.80 
.oo .oo 938,2$ 4,00 67 .90 12:2, 0:3 

' 0 I) , 00 938.05 25,00 1 06. 0 0 25 ,o. 17 
,00 , 00 938, 17 25,00 I 06. 0 0 261 , 65 ,.,. 00 938 ,2.0 ;?5,00 1 Cl6...,.0 0 26•~ 9" .. 
,00 , 00 938,28 26,00 · l 06, 00 27;3 ,2$ 

-~ --- - - . 

--------
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---
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~I• 
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•• ::I• ,. 
17 

18 

•i :19 
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2' =i 

j•• 
23 .; 

,24 

'2!:o 

1:~1• 
Ifft'' I 30. 
a, 
32 

la• 
3G 

l~:I• 
i40: 
41 

=~,. •• • , I ~ 
=~1 
4. 

4SJ 
00 
SI 

S2 

53 
54 

55 
156 

57 

38 

S9 

:J 
162 
,03 
164 

•• 
66 

ls7 
ca 
09 

70 ,, 
72 

l'l 
74 

7> ... 
" 

• 
• 
• 
• 
' '1 

• 
• 
• 
• I ~ 

• 



• • CAUTION SECHO• 3802,100 20 TRIALS ATTEMPTED TD BALANCE WSEL PROFILE= 3 
a CAUTION SECNO"' 3802, IOCI CRITICAL DEPTH ASSUMED illil 
• CAUTION SECNO" 3802, i 00 Pi'HiBABLE MINIMUM SPEClFlC ENERGY -.i 

PROFILE= 4 
PROFILE= 4 

,,-,-- CAUl'-l ON--SE.CN0.1; __ 3.511.2 1 CO -~,-=~-2-L.1.R..l AL '3 QT J:E~t.e.T-Er.L TO Bel 9,.1,J...,C"'E....ul,l,.:u:"'·"'"'''---------------------------------r.--. 
I'\ 

£R.OEIIE= 4 

• ,: CAUTION SECNO'" 4053,t0CI CR!TIC~L DEPTH ASSUMED ~. PROFILE= 1 
, -fK ciraUiuiM sE.c1~.().m._4053 too ~,...:;_..__4-_,,p,,,st""o"'e,aeLE.JillilJ>tJJ.l!L ... s.c:e"'E .... c_.1..cE_.r ... c'--"e"'H""E"'e .... a.·~"''------------------------------------P1u,.,1•11, 

1~-CHUTION SECNO= 4053, iOO 20 TRIHLS HiTEMPiED iO BHLHNCE WSEL 5 
elilOE ti E .. 1 
PROFILE:. ' • ,, !'. 

~
1
--CAUl'-lON--SECt,f.O.a__!¼...,0 ... 5""7~. '""o ... c ..... 1._...._..,~.._.,_--=~--cR IT I CAI DEPTH ASSlu.ll'l"""-E"-D------------------------------------------+=-1· I PROF II F= 1 

• 
~, CAUTION SECHO= 4057,100 PROBABLE M!Mll'IUM SPECIFIC ENERGY 

1

,9
01
•,. 

CAUTION SECNO= 4 057, I 00 20 TRIALS ATTEMPTEO TO BALANCE WSEL 
PROFILE"' 1 
PROFILE= t 

9 !ZI 

·c CAUTION SECNO= 4096,100 ltlSEL ASSUMED BASED ON MIN DIFF ::. 
• 

11 
CAUTION SECNO= 4 096. I 00 20 TRIALS ATTEMPTED TO BALAl~CE WSEL •• 

PROFILE" 2 
PROFILE= 2 

!2' --~l.CT-I.OH--SEC1'I0=-!l.0.9.6.J_Q.~O~"""'~~---=---"'!d-SF..LASSUME.D_JlAS£D __ lllLM.IJL_tLLE~"'-----------------------------------·'cci'" 
,'J CAUTION SECNO= 4096,tOO 20 TRlALS ATTEMPTEO TO BALANCE IIISEL 17 

PROEII E= 3 

•
14 .. _.,_ 

'. ~ettT 'T nlJ .:tct"wn~ 4 096, i O O CR? T? CAL DEPTH ASSUMED - u 

PROFILE= 3 
r.,c,,.-,.c-1, i=~ 4 ;-.;&l- CAuxioi-i__s.E.CliO: 40'l6..,_1L o~a~~.~~~·~~~2-0~T,oF?~Is=L-S. &T..IEMPJE.IL1..0. BAl-i:!HCE L!S."'..k'---------------------------------:lp ~ ~ 

I ' 2,I. "'c, 

.......... ,.. .,. .... -~-
PROEIIE= 4 

.;'
7

: MOTE SECIW= 4097,100 PROFILE"' 23 • WSEL BASED ON X5 CARD ri" -HQTE __ $fC=bl-0==__,.4_..0.'l..2.JJl.CL...PROE Il E= 2 241 

•t,::_~~~: ::g~g: :~:~::~~ ::g~it~: ! ~i:• 
1,tSEL BAS.ED ON X5 CARP 
WSEL BASED ON XS CARD 
IJSEL BASEi) ON X5 CARD 

w 
30. 3•-. 
32 

33 ••• 35 

------------------------------------------------------------------------1,:H'' 14 
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41 1,, i .,-, ... 
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I 
::: ') ,- ·._ '.'":' 

RM 1 961 79 

RM 2 936.6~ 

RM 3 g42_55 

CM 4 939.38 

RM 5 937 .01 

AM 6 934.38 

f1t,,,!, 7 335.1-l 

RM 8 935.i'l 

RM 9 934.99 

f-P.1 10 95; 30 

~ ~., 11 

RM 12 963 B? 

RM 13 951 80 

RM 1-l 9•19.11 

RM 15 950.74 

RM 16 947.38 

RM ., 946.08 

RM ·,B 9-l7.i9 

RM 19 991.56 

RM 20 943 55 

RM 21 937.17 

RM 22 9,:.:1_7,1 

RM 23 938..10 

rlM 2~ 94.l.':]7 

F.M 25 ~:,g_!)~ 

f";_\,1 26 9i0.0\l 

Tllirty '.eet west ot centerline of Unior Lake Road. appro.<irr.ately 
10• le'?t ~ol.!th of A.;h;i Drive, 2 nl!1is on east side o! _ocwer pole 

Alc,r,CJ G-:ia'pl' La~.e Polld. 0pr0:,1tr- n:1!7!ir: ~10!1i:1·J ,.,,, 25 ~ 1e~! 
~as, of ccnte-r1,,ie of rCl;1d . .ippro,.1matel,' 2~00 leet west ot Union 
'-"'"" Ru<iU. c> D,-1,."'l<ln,c,1·,1 u-1 C-CJnsc;,-,<,Hv1·, t~U;d, 

Al soutt1wcslco11er of Cooley La~e Road ilnd Van Gordo•1 S11ee!. 
2 n;iil~ un nor\11 side c.,1 1,u,•,ic,r pult: 

Along norlh side o'. nound [_;ik,~ Boulevc1rd at Cr.Juicy L.:i.k:c: Road, 

a large nail in south side of guy pole 

At nortt'lwcsl cornf'r of Cooley Lc1ke Road and Midway Urive. 
2 muls 111 sot::h side ol ~ewer pol(•. 

At Huron Riv1ir Lulvurt under Coale>' Lake Road, lop of nut on 
north f'nd of wes1 culvert. 

n11rty feet eas\ of centerl1 ne nl Oxbow lake Ro,nJ. aµp10J1imately 

1200 teet north ol Cooley Lake noad, in front ol ,1u11s1' No 1343 
o~bow Laf;e Road. a large nail In west sice of pnw~r pnle 

Al soutnwesl corner or O.•t.iow l3!-.e Road and Estola. 2 nails in 

eas1 sice o1 pov,er pole 

Alnng east side ol Sugden Road, ap~ro:a.ima1cIy 1500 feel nortn 
of Bogie Lake Roiid, a nail 111 soutnwest side of power pole 

Along soull1 rnie of E3og,e Lake Road. opposite Winr1hmst SI reel. 
2 r,c1ii:; in east g·.1ard post 

A,long west ~1Lle ul Bl>8'~ Lak~ -~oac, ;'lt P,necre5t Or,-·e, a l<1rge 

spike in eas1 siclr- l'.lf ligt-.i pole 

h, "'r" ,1hPr1s1 rcornPr of Booie Lake Road and C-?dA1· Isl.ind Ro;irl ;1 
chiseled square ,n southeast em: or Cll'1:ert u.1dE, C,~(1,ir Island 

~u.JJ. Ii 
At inte.~'tt~of Oxbow L11ke Roat": ;ind Ced2' Island Road J 

ell sele°d c}fgo~J;h i:-rlgr· o1 rnrmurrent oo~. 
q jJ'C, II I> 

At T 0 ,n1ersemJ,19'/i:.1f Bi~ynf' A11c:m,e and Ell1ngrove Ave1111e 
30 fee1 nor·h.,ast Sl~?c,a-t,1,~i'\jfnue and approx111atelv 1:, feel 

northwest oi Ell1n!'.jrovr-«i1!1i<t.n ,,~i=.•b:11 wes1 side of power pole 
"I/_,.. ,,.,. 

T .vPnt J fl\'P IF•P.I l'd~l .lf BoaIe ... ,"\6'8, 'J<!f$flU£el scu!h of Cl."nter-

!ine Elllc11•1<'1Jd Drive d ct-,,st:1ltd s .4f..ft:'r;1•;f/J 11 'J--.;n 1 cl cross-
,._u1~1c, I q .1:1 "jji" 

Th1rly 'eel ~asl o1 Bogie Lake Roc1d 1GO feet~ uth of Biscayne 
Drive ;, n;oils 111 nortt-.west side ol pov,,er pole 

Appro~1m:1tely 25 feet eas1 of B1s::a;,nc .A.venue . .i1.1riro;,;1rnately 
30 ieet south of cen terl in':! Biscayne Court a la1gc r1;,1I in sm 1thwes1 

side of power pole 

Along Elizabeth Lahe Rmid. at Huron River bridge. a square in loJ 
of soutt1wes1 wing wc1II 

Twenty•fnie 1eet south o1 E!1.:;;beln Lake Road. 22.5 feel east ot 
Teg~erdint> Raad 5fccl e,:ist of corner fence pos!.a staridard lab let 
stamped · '.',T 1936 922.·· 

Alo,g O;,;bow L«~<l Ro<1d, aI m1ersect,on o: 1\lill Road. north rim of 
scct:on IJOll 

Tweniy•two feel ea:sl of centerline or Oxbow l.1k~ Ho~d. 
approx,malcly <UOO 1ee1 sotJth ot El1zaiJe1n L11ke Road. ilpprox-
1:na~eJ~, 90 leet north of centerline Huron River, a large nail m wc!st 

srdc of oower Jc::le. 

Twenty~l1ve feet east of Round LAl-.e Raad, ;:ipprmdmalcly 15 feel 
norlh of Mandor Road, 2 nails in easl side of pnwer pole. 

Api:roximately 150 feet west nl end of 8•.HQG>S Caurl. a rumber 
16 nail n, north side l"lf tB-il"lch pop1i:lr :rc-e. 

At r.omeI or ,l,~onlea and Latevie•:• Drl'ae. In lror-t of nouse No 

255 Lake~icw Drive. a nr11,1ber 16 nail in power pole. 

Forty fee1 wesl of Williarrs La\...e Rciad. appro~.irna1eI;, 3200 l-~.::1 
south of Hi,;;hland Road (r.,•591. near sou1'le;isI r.ornN of golf 

c• '.nse. c1 large nail Io1 power pole. 

Along soutr. side of Eli.:abelh l.;i~c Fo;_id, OPfJUSil-2 Hurondale 

; 
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KEY TO MAP 

500-Y,·ar Flood iloundarr ------ ----------

IUO-YcJr Flood Raund.ir;- ----- . . - . . ' . 
rLOODl'.',\V FRINGE FLOOUWA Y 

'---~ 
IOO·Ytar Flood Bound.t1\," ____ _ 

5OO-Ycu Flood Bound,u,- ______________ _ 

App~nximlk 100-Yo!Jr 
Flood Bound;iry 

CroH Snliun line 

·--

F:le,·allon Ref~rence Mark 

NOTES TO USER 

RM7x 

• ,\11 .5 

Bound.iric~ r::,f the tloodways were wmputed at cross sections and 
interpolated bctweeri cross sections. The f!oodways were b.ised 011 
hydraulic consii:erations with rezard to requiremer.ts of the 
federal Insurance ,\dmin[s1ra1ion. 

Tl1is map was prepared to ta,ilitate floud plain mrnagemenL 
.-ulvitie:s only; it may not show ,ill spcdal flood h;izarr:! areas 
in the commr.inity or all planirnctric features OU[Sidc of the flood 
plain. Rder to lhe latest official Flood Insurance RJ.t~ M,w 
for any additional arco1s of speci::JI flood hazard. 

For .idioining map rands, see seµJr.itely p1inted fndc~ To r.i;ip 
P'anel:.. 

WHTTE LAKE 1'W?, FIS 

JCHNSON & ANDERSOK, IKC. 

CONSULTING E~GINEERS 

J&A FILE NO- 650~-06 

Huron River 
Ilogie Late 
Sugden Lake 
lake Neva 
Brendel. Lake 
Cedar Island Lake 
Oxbow Lake 
Tull Lake 
Pontiac: Lake 

\ 
0 Field 

Floodway 

Cross-Ser.::lion 

Flaorlfringe 

APPROXIMA TC SCAL~ 
1000 0 1000 FEE f 

1 .. = 1000' 

NATIONAL FLUDD INSURANCE PROGRAM 

FLOODWAY ~ 
FLOOD BOUNDARY AND 
FLOODWAY MAP 
TOWNSHIP OF 

WHITE LARE, Ml'CHIGAN 
OAKLAND COUNTY 

PANEL f OF 2 

FOR PANE SNOT PRINTED) 

COMMUNITY-PANEL HUMBER 

EFFECTIVE DATE: 

federal emergency management agency 
federal insurance administration 



REFERENCE 
MARK 

AM 27 

AM 28 

Rfll 30 

RM 31 

Rr.1 32 

RM 33 

ELEVATION REFERENCE MARKS 

ELEVATION 
(FT NGVD) DESCRIPTION OF LOCATION 

357 !36 At south enc of Eas1 Oxh11l Dnve, at end ol cuHle-sac. ,n lront of 
:muse No 612 top oJ i1re hydrant 

REFERENCE 
MARK 

962.9·1 Approximately 30 feet easl • I centerl1m1 Sand:,• 8aacl"'- Drive. nM 35 

ELEVATION REFERENCE MARKS 

ELEVATIQr~ 

(FT. NGVD1 DESCRIPTION OF LOCATION 

970 1~ .'l..: nQrtn,.;.'i: n;rn,,,, oi Pont,;:;c L.:;"-t: Foac d"ll l\in;i:,;or< 0HH!.: 

-.,1.ts n SDLl~,,:a;,~, S,'.!€ (.,; POl'.'er pole! 

~7i 6B Al sou1heast co•n~r of Pon11ac Lake :::ioad ard Teggerdine Raa!l a 
na,I ,n n:i,tri s1r.P of 20-inch walnut nee 

957.56 

approximately 2200 !eel south uf Highland Road (M-59). opoos1te ~ 

~onu::n~e~li::
7
~:~

1
;~.:~ :~1:,~e:x:c:~::_n::;::::rnalely 30 feel eas1 _ -~~'-

of centerl,.,e Lakeside Drive. a vertical bolt in root on west side ot \ ~ \ ~, 

20-,nch maple tree "t,.., Th,_\\\.~ ~\.i ~7 

981H Along norlh s,de o1 Gale Roac, al cen~erhne of Tac;.Jes Dnve_ .i. 

slaple m sOVH1 sine of tight ;Joie 

Along Gale Roa• ;,t Ponl1;;.c Lake Recreat•an Are.i ;op ol r,on rod 
in norrti end of hrs! hurnpe, blocl-. 2.ct entrance to beach 

969 93 

~50--11 

'c!GT 03 

955.17 

Alo rig Highland Road (M-59). 50 fee1 south of mad i.lppro~1m~~ \ ,\:(~ RM 38 
5G0 leet west ot Porter Road. ,1 rc11lroc1d spike in r,~weri~,.> ... ~\ il 
Along H,ghlard i-lo~d f~:l-59I ,11 Huron Rw1" •~c.\~ 
ct, 1c;elocl square ,r nor!l1 t1N1'1wil.l t ...... ~ 
Apr,rm1mc1tcly 110U !eel north ol H,qhland Road \lvl-591. 
i!ppro1mnc11t:ly 500 reel southv,est of Pontiac Lake ,load. 15 feet 
east on ctnterhne private cn~e. at norm enc of pri'lateCm1e a larqe 
nail in northwest s,de of i::ower pole 

fwen!•:-nnl' feet nollt,-,;cist of i:;er,:~rlr<'P. Pon1,a, I c:ilce Ro,10 "' 

Huro 11 n,~er culvert. a ch1sf'if'd SlJu.tre 011 lop of concre1e and stc,r••' 

headwall. 

RM 39 

916 09 

%5 34 

1024 ii.! 

A.loncisa1111 s deo1 H,anl;in,~ '--1oo>rJ ,~1---.'-!, ~~oro~11n<P,-,.lv 2">11h·· 
wE:!:ot ui Soun, v1,11,,u·:1s L,1H: 9oa-c a chiseled sq,,rtr"' pan<1, ,1 
crnnoe on concrt'te lit>odwall 

A :ipro,.,,malely .:.o '~t south of cen!erhnt: Highland noad .. c1r::1r,1~ · 

1rnatel:,i 65 reet east of Wate'bury Road. railroad spike in rior1'.l :;11:ic 
o1 power pole 
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Federal lnsur;mce Adr.1iniHrarion. 

Thl'> map ms prepared to fadlitate flood plain management 
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for any additional areas of special flood hazard. 
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